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Preface

This is the harmonized ANCE, CSA Group, and UL standard for Luminaires. It is the third edition of
NMX-J-307/1-ANCE, the fourth edition of CSA C22.2 No. 250.0-18, and the fourth edition of UL 1598. This
edition of NMX-J-307/1-ANCE supersedes the previous edition published on September 17, 2008. This
edition of CSA C22.2 No. 250.0-18 supersedes the previous edition(s) published in 2008, 2004 and 2000.
This edition of UL 1598 supersedes the previous edition(s) published on September 17, 2008.

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

CSA Group and Underwriters Laboratories Inc. (UL).

This standarg@—is—comnsidered—suitablefor use—for conformity assessmernt withim thestated

standard.

The present
Normalizacio

Mexican standard was developed by the CT 34 — llluminationyfrom th
h de la Asociacién de Normalizacion y Certificacion, A.C., CONANCE,with the

of the Luminaires manufacturers and users.

This Standargl was reviewed by the CSA Integrated Committee on Lighting.Products, under t

of the CSA T
Committee o
Committee.

Application

Where refere
considered a

Note:
it rem

bchnical Committee on Consumer and Commercial Products and the CSA Stra
n Requirements for Electrical Safety, and has been fofmally approved by the G

bf Standard
minimum quantity.

t\lthough the intended primary application of this standard is stated in its scope, it is impor
ins the responsibility of the users of'the standard to judge its suitability for their particul

Level of Harmonization

This standard is published as antequivalent standard for ANCE, CSA Group and UL.

An equivalen

standard is @ standard that is substantially the same in technical content, excq

Technical national differences are allowed for codes and governmental regulations as

recognized a
geographical

5 being in'accordance with NAFTA Article 905, for example, because of fundam
technological, or infrastructural factors, scientific justification, or the level of g

the country cpnsidérs appropriate. Presentation is word for word except for editorial changs

Interpretatio

scope of the

b Comité de
collaboration

he jurisdiction
egic Steering
SA Technical

nce is made to a specific number of samples to be tested, the specified number is to be

ant to note that
r purpose.

pt as follows:
vell as those
bntal climatic,
rotection that
S.

ns

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

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

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

Amateur Movie Lights;

Aquarium Lights;

Cabinet Lights;

Decorative [ighting Strings;

Combinatiop Fan/IR Lamps Used for Heating;

Electric Sigps;

Exit Signs;

Junction Bgxes for Swimming Pool Fixtures;

Lamp Adapters;

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

Low-Voltage Landscape Lighting as follows:
Foll products intended for installation in Canada, landscape lighting,Systems that are 30 V nominal of less; and
Fol products intended for installation in Mexico, low-voltage landScape lighting devices that are 24 V|nominal or
les$.
Forl products intended for installation in the United States, low-voltage landscape lighting devices tha} are of 15
V rfominal or less;

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

Luminaires [for Hazardous Locations;

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

Marine-Typg Fixtures;

Portable El¢ctric Displays;

Portable Hgnd Lamps;

Portable Luminaires;

Portable Syn/Heat Lamps;

Self-Ballasted Lamps and L'amp Adapters;

Stage and $tudio Luminaires;

Submersiblg¢ 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.

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

ANCE (Mexican National Standards)

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

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

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

NMX-J-553-ANCE-2002
Wires and cdbles — Weather resistance of insulation or jacket of electrical conductors — Te$t method

NMX-J-565/2+11-ANCE-2005
Fire hazard tpsting — Part 2-11: Glow/hot-wire-based test methods — Glow-wire flammability test

NMX-J-565/3rANCE-2006
Safety requifements — Flammability of plastic materials for parts in devices and applignces — Test
methods

NMX-J-565/6rANCE-2007
Safety requirements — Hot wire resistance|to’ignition — Test method

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

NOM-001-SHDE
Mexican Natfonal Electric&l.Code

NOM-064-S{FI-2000
Electrical apgliances'— Lamps for indoor and outdoor use — Safety specifications and test methods

CSA Group

CAN/CSA-C22.2 No. 0-10 (R2015)
General requirements — Canadian Electrical Code, Part Il

CSA C22.2 NO. 0.2-16,
Insulation coordination

C22.2 No. 250.13-17
Light emitting diode (LED) equipment for lighting applications
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C22.1-06
Canadian Electrical Code, Part | (CEC)

C22.2 No. 0.15-01 (R2006)
Adhesive Labels

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 fdr Use With Electric Discharge Lamps

C22.2 No. 84-05
Incandescent Lamps

C22.2 No. 2(06-M1987 (R2004)
Lighting Polejs

UL (Underwryiters Laboratories Inc.)

UL 5
Surface Metgl Raceways and Fittings

UL 723
Test for Surface Burning Characteristics of Building-Materials

UL 746C
Polymeric Materials — Use in Electrical Equipment Evaluations

UL 840
Insulation Cdordination Including Clearances and Creepage Distances for Electrical Equipment

UL 935
Fluorescent-Lamp Ballasts

UL 969
Marking and [Labeling Systems

UL 1012
Power Units Other Than Class 2

UL 2043
Fire Test for Heat and Visible Smoke Release for Discrete Products and Their Accessories Installed in
Air-Handling Spaces

UL 8750
Light Emitting Diode (LED) Equipment for Use in Lighting Products
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ANSI (Ameri

ANSI C78.38

can National Standards Institute)

0 (2005)

Electric Lamps — High Intensity Discharge Lamps, Method of Designation

ANSI/IESNA

ANSI/IESNA

(llluminating Engineering Society of North America)

RP-27 series of standards

Photobiological Safety for Lamps and Lamp Systems

ASME (American Society of Mechanical Engineers)

ANSI/ASME
Pipe Threadd

ASTM (Ame

ASTM D 635
Standard Tes
Position

ASTM D 100
Standard Teq
Applications

ASTM D 380
Standard Ted
Plastics in a

ASTM D 504
Standard Te
Through of S

ANSI/ASTM
Standard S
Thermocoup

ASTM G 151
Standard Pr4
Light Source

B51.20.1-1985 (K2001)
, General Purpose (Inch)

ican Society for Testing and Materials)

-03
t Method for Rate of Burning and/or Extent and Time of Burning of Plastics i

D-99
5t Method for Pressure-Sensitive Adhesive-Coated)Tapes Used for Electrical g

1-00
5t Method for Measuring the Comparative*Burning Characteristics and Resist]
\Vertical Position

B-03
bt Method for Measuring the (Comparative Burning Characteristics and Resisl
olid Plastics Using 125 mim\Flame

E230/E230M
becification and~Temperature-Electromotive Force (emf) Tables for
s

00
ctice for Exposing Nonmetallic Materials in Accelerated Test Devices that Uj

L

b

a Horizontal

nd Electronic

ance of Solid

ance to Burn

Standardized

be Laboratory

ASTM G 15

-00aet

Standard Practice for Operating Enclosed Carbon Arc Light-Apparatus for Exposure of Nonmetallic

Materials

ASTM G 155

-00aef

Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Nonmetallic Materials

ASTM MNL 12-1993
Manual on the Use of Thermocouples in Temperature Measurements: Fourth Edition
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Government of Canada
National Building Code of Canada, 2005
NFPA (National Fire Prevention Association)

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

NFPA 90A-1993

Standard for Installation of Air Conditioning and Ventilating Systems

NIST (Natiorfal Tnstifute of Standards and Technology)

NIST ITS-90

Thermocouple Database

IAPMO (International Association of Plumbing and Mechanical Officials)

2015 Uniforny Mechanical Code

ICC (International Code Council)

2015 Internagional Mechanical Code

IEC (Internalional Electrotechnical Commission)

IEC 60695-2110:2000

Fire hazard testing — Part 2-10: Glowing/hot-wire\based test methods — Glow-wire apparatus|and common

test procedute

3 Definition$

The following definitions apply in this Standard:

Baffle — a part of a luminaire,that allows air passage but limits the emission of flame, arfs, or molten

material from| exiting the_enclosure.

Ballast — in Canadaland 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 operatioy and, where
necessary, pfovides adequate starting voltage. In the case of rapid start circuits, it provide]as voltage for

low-voltage lampfitamentheating:

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 — in Canada and the United States, a ballast that complies
with the Class P requirement of UL 935 or the requirements for thermally protected ballasts in CSA C22.2

No. 74.
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Ballast, fluorescent, thermally protected (MEX) — in Mexico, a ballast that contains a thermal protector
or is inherently protected.

Ballast, reactor (simple reactance) — a reactance-type ballast in which the lamp ballasting impedance
is provided by a single coil inductor, not a transformer or inductor with additional components.

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

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

Bonding — ajlow impedance path obtained by permanently joining all non-current-carrying ||netal parts to
achieve electrical continuity and having the capacity to conduct any current likely to/ge’imppsed on it.

Canopy — a plate or similar fitting intended to provide a cover over an outlet box.

Canopy, drop — a canopy that can be lowered for access to the supply connections withouf lowering the
luminaire. The canopy does not support the luminaire.

CEC - Canaflian Electrical Code, Part I.

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

Circuit, Isolgted Low Voltage Limited Energy (LVLE) — a circuit supplied by a source yith no direct
electrical conpection between input and output, such'as provided by a transformer or optica] isolator, and
with output pprameters as follows: source with . a“maximum output voltage of 42.4 V peak ac (30 V rms)
or 60 V dc, and a maximum output current limited to:
a) 8 Amps for 0 to 42.4 V peak-ac, or 0 to 30 V dc; or
b) 150/VA, for a voltage between 30 and 60 V dc.

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

a) conducting a specified test;

b) copfirming that a specified test has been conducted on the same or similar construction or
materiai;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.
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.
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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 metal halide, sodium vapor, and mercury).

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

Fixture — ref

Flat glass —
The panel ca

Gasket —ar
Ground scre
in a metal pa

circuit equipn

Guard — the
by limiting ug

prenced as a luminaire In this Standard.

b glass panel, usually formed from sheet stock, the overall shape of whichlis e
h have a slight curvature or bend, and the surface may be smooth antextured

Bsilient material used between two rigid surfaces.
w assembly — the combination of a machine or thread farming screw and a 1
rt of the luminaire enclosure or mounting crossbar for the purpose of securir

hent-grounding conductor.

bart of a luminaire provided primarily for the purpese of reducing the risk of inju
er access to components that can have a hightemperature or may be damag

ssentially flat.

hreaded hole

g the branch

ry to persons
ed by impact.

Insulation, basic — insulation applied to live parts tq provide basic protection against electfic shock.

NOTE|

purposes.

Insulation, supplementary — independent insulation applied in addition to basic insulation.

Knockout —
Lamp — a dg
bulb”).

Lamp compartment - a construction for test-exempt luminaires that restricts the dissipatio

In Mexico, basic insulation does not‘\necessarily include insulation used exclusively

B partially cut-out opening that is closed until the precut material is removed.

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

Lamp contai

for functional

y called “light

n of heat.

nment barrier — any part of the luminaire that surrounds the lamp to contain h

ot particles of

the lamp in

& event it ruptares.

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

some cases,

providing support.

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

luminaire.

LED (light emitting diode) — a solid-state component embodying a p-n junction, emitting optical radiation

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

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

LED driver — a power source that adjusts the voltage or current to LEDs, ranging in complexity from a
resistor to a constant voltage or constant current power supply. Also referred to as “Lamp Control Gear”.

LED package — an assembly of one or more LED die that contains wire bond connections and can include
an optical element and thermal, mechanical, and electrical interfaces. The package does not include a
power sourcd and is not connected direcfly 1o the branch circurt.

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

Live part — g4 conductive part without basic insulation, where there is a risk of\etectric shock. The neutral
conductor is fonsidered to be a live part.

Location, dgmp — 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 locafions.

Location, dry — a location not normally subject to dampness, but may include a locatipn subject to
temporary dgmpness, as in the case of a building under censtruction, provided ventilation i$ adequate to
prevent an a¢cumulation of moisture.

Location, wegt — a location in which water or otherliquid can drip, splash, or flow on or agdinst electrical
equipment.

Luminaire —[a complete lighting unit consisting of a lamp or lamps, together with the part$ designed to
distribute the|light, to position and protect the lamps and ballast (where applicable), and t¢ connect the
lamps to the power supply.

Luminaire, ganopy type — a luminaire intended for installation through an opening in an odtdoor canopy
or marquee. |It is not intended-for indoor use or outdoor installations that can have thermal insulation
installed.

Luminaire, convertible — a recessed luminaire that can be converted by the installer from a Type Non-IC
to a Type IC or from™a Type IC to Type Non-IC recessed luminaire.

Luminaire, cord-conmnected—a tuminaire that s designedtobe conmectedto the power source by

means of a cord, with or without an attachment plug, and that is not normally moved from one place to
another.

Luminaire fitting — a luminaire subassembly, such as a reflector, ballast assembly, enclosure end plate,
mounting hanger assembly, adapter plate, pole, or other part, that is shipped separately and
field-assembled to one or more other luminaire fittings or to an otherwise complete luminaire.

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

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

Luminaire, recessed — a luminaire that is designed to be either wholly or partially recessed in a mounting
surface.

Luminaire, recessed finishing section — the portion of the luminaire that consists of the recessed
housing or the lampholder, or both, that is necessary to complete the luminaire.

Luminaire, recessed, LED Type Non-IC inherently protected (evaluated for insulation contact) — an

LED recess

requirements|for a Type IC, inherently protected luminaire.

Luminaire, recessed rough-in section — the portion of the luminaire that includes)all“electr
wiring to whigh the branch circuit shall be connected but may not be provided with the rece
or the lamphglder, or both.

Luminaire, r
and identified
with combust

Luminaire, r
luminaire tha
limits of this

Luminaire, jecessed, Type Non-IC (not intended for insulation contact) — a reces

designed for

combustible fnaterial in compliance with the .installation code. It is not intended to be in conts

with thermal

recessed lu
members an

Luminaire, rlecessed, Type Non-IC, marked spacings (not intended for insulation

Luminaire, gurface — a [Uminaire that is designed to be mounted directly to a wall or ceilin

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

product for e

luminaire that does not require a thermal protective device and that com

for installation in a cavity filled with thermal insulation. Th@luminaire may be in
ble materials and the insulation.

pcessed, Type IC, inherently protected (intended for insulation contact)
does not require a thermal protective device*and that complies with the norma
Btandard under all conceivable operating, cénditions.

nstallation in a cavity that has minithum dimensions and spacings to thermal i
nsulation.

inaire designed to de -installed in a cavity where the clearance to combus
thermal insulatien are specified by the manufacturer.

aluation; the term does not necessarily refer to the actual manufacturer of the

blies with the

cal parts and
ssed housing

cessed, Type IC (intended for insulation contact) — a recessed luminaire that is designed

direct contact

- a recessed
| temperature

ted luminaire
nsulation and
ct or covered

contact) — a
tible building
g surface.

ubmitting the
product.

NEC - the N

SraEteCtical-Code-ofthe-tited-S :

Nominal system voltage — the system-designated rms voltage.

Open hole — an aperture in a luminaire enclosure or a recessed housing that is not covered or filled by

another part.

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

Ordinary tools — tools that can normally be expected to be available to the user, such as screwdrivers,

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

Power limited circuit — see NEC, Section 725 and CEC, Section 16.

Recessed housing — a part of a recessed luminaire that projects into the ceiling or wall cavity and serves
to close off the opening from the room side, and does not necessarily enclose conductors or similar
components.

Risk of electric shock — in Canada and the United States, a risk of electric shock exists between any
two uninsulated conductive parts of a luminaire or between an uninsulated conductive luminaire part and
earth ground[if the confinuous current flow through a 1500 Q resistor in parallel with a 0.TbpF capacitor
connected bdtween the two points exceeds 5 mA rms (7 mA peak) and if the open circuitweltage exceeds
the following [limits for dry, damp, and wet locations:

Waveform Type? Maximum Voltage

Dry and Damp Locations

Wet Locatiophs

Sinusoidal ac 30V rms 15V rms
Non-sinusoidal Jac 42.4 V peak 21.2 V pea
dcPe 60 V 30V

2 For a combin
no more than 1
damp location

b If the peak-to

¢ DC waveform|

bd ac + dc waveform, the wet location voltage limit must be the #ion-=sinusoidal ac limit where the
0.45 V, and must be (16.5 + 0.225*dc voltage)V where the delyoltage is greater than 10.45 V. Th
oltage limit must be twice these amounts.

peak ripple voltage on a dc waveform exceeds 10% of the.dc voltage, the waveform must be con

combined wavdform per footnote a.

5 interrupted at frequencies between 10 and 200 Mz\must be limited to 24.8 V in dry and damp Io|

12.4 V in wet Iqcations.

Hc voltage is
e dry and

sidered a

cations, and

Risk of elec

ric shock (MEX) — in Mexico, a _tisk of electric shock exists between any tw

conductive pIrts of a luminaire or between ‘ar’ uninsulated conductive luminaire part and e

the continuo
between the

s current flow through a.1500 Q resistor in parallel with a 0.015uF capacit
wo points exceeds 5 mA tms (7 mA peak) and if the open circuit voltage exce

or 42.4 V peak for dry, damp, and wet’locations.

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

a) when Vi, Imag or VA are within the Class 2 circuit limitations as defined in
of th¢ NEC, Section 16 of the CEC, and Section 725 of NOM-001-SEDE; or

b) an LVLE circuit, when contained within the luminaire.

Splice — the

b uninsulated
arth ground if
or connected
eds 30 V rms

Section 725

joining of conductors:

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

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

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

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

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

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

User maintenance — a servicing operation, such as re-lamping or cleaning of the inside surface of an
optical part, expected to be carried out by untrained persons.

Notes|

(1) A|luminaire having a non-replaceable light source and a sealed optical chamber such that cleaning
maintgnance is not needed should be regarded as a luminaire that does not require-user maintgnance.”

(2) A luminaire designed for mounting at a height greater than 3.6 m (12 ft) ffom the ground plane, such as in a
parkirlg lot or a street light, is an example of a luminaire where servicing is’ not expected to bg carried out by

untraiped persons. This type of luminaire does not lend itself to “user maintenance.”

Water shield — a structural part of a wet location luminaire, relied dpon to reduce or preven{ the entrance
of water into ja luminaire or onto current-carrying parts.

Wire binding screw — a screw used to secure an electrical conductor.

Wiring diagjam — a line drawing, graphic, and/or-written instructions to identify conductqrs and make
connections fo the luminaire.

Wiring terminal — pressure or wire binding_términals used for making wiring connections.
4 General r¢quirements

4.1 Comporlents

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 cgmply with the
ANCE, CSA, |or UEStandards as appropriate for the country where the product is to be usgd.

41.2 Acom

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.
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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
temperatures not exceeding specified limits, and shall be used only under those specific conditions for
which they have been investigated.

4.1.5 (CAN) In Canada, general requirements applicable to these products are provided in

CAN/CSA-C22.2 No. 0.

4.2 Applicat

ion of requirements

421 There
United Stateq

4.2.2 A prod
requirements

4.2.3 A prod

requirements
summarized

4.2.4 Produd
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

4.3.3 Unlesq
root-mean-sq

huirements of the national installation codes and other practices of Canadai;Mée
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 country-specific requirements, where s
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 clz

measurement

y. See Annex E for metric conversion multipliers.
ratures are given,in degrees Celsius only.

indicated.otherwise, all voltage and current values mentioned in this §
uare (rms).

Xico, and the

mply with the

the common
0 noted and

ummarized in

t, but with the
uses, tables,

lues given in Sl (metric).units shall be normative. Any other values shall be f¢r information

btandard are
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Table 4.2.1
Summary of country-specific requirements
(See Clauses 4.2.3 and 4.2.5.)

4 General requirements
Table 4.2.2 (MEX) Requirements applicable to Mexico

5 Mechanical construction

5.7.1.1 (MEX) Polymeric materials, minimum thickness

Table 5.7.1 (MEX) 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 Electrjcal construction

6.4.1.4 (CAN) Caution marking not required

6.6.3 (UBA) Fuseholder not required to disconnect all ungrounded conductors
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\voltage ratings
6.9.2 (MEX) Conductors

6.9.3 (MEX) Conductors

6.9.4 (MEX) Conductors smaller than*18 AWG
6.13.2.5|(MEX) Lampholder lead pull*test — not required
6.14.2.4|(CAN), 6.14.2.4 (MEX) Crossbar with grounding means not required
6.14.3.4|(USA) Bonding conductor for parts other than ballasts with integral enclosurep
6.15.1.5|(CAN) Branch_cireuit conductor temperature 75 °C

6.18 (MEX) Wire splices and connections

7 Incandlescent luminaires — supplementary requirements

7.1.2 (CAN) Marking — Caution marking not required

7.2.5.2 (CAN) Marking — Caution marking not required

7.2.6.1 (CAN) Marking — Caution marking not required

7.3.1.2 (CAN) 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) Flexible supply cords for recessed luminaires
8.5.2 (USA) Luminaires that are test-exempt

9 HID luminaires — supplementary requirements

9.4.1.1 (MEX) Luminaires for use with metal halide lamps
9.5.1 (CAN) Marking — Caution marking not required
9.5.3 (CAN) Marking — Caution marking not required
9.6.1 (MEX) Marking — Lamp designation

9.6.7 (CAN) Marking — Caution marking not required

Table'4.2.1 Continued on Next-Page
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Table 4.2.1 Continued

11 Surface-mounted luminaires — supplementary requirements

11.2.5 (USA)
11.2.14 (MEX)
11.3.13 (CAN)
11.6.8 (USA)
11.6.10 (USA)
11.6.10 (CAN)
11.6.11 (CAN)
11.7.3 (CAN)

Mounting means

Safety devices to support pendant luminaires greater than 6.8 kg
Additional requirements for lighting poles

Installation instructions for power supply cords not mounted in place
Branch circuit conductor temperature 60 °C

Branch circuit conductor temperature 75 °C

Branch circuit conductor temperature 75 °C

Under-cabinet luminaires

11.7.4 (MEX)
11.8.1 (FAN)
11.8.2 (USA)

12 Recgssed luminaires — supplementary requirements

12.1.1 (MEX)
12.6.2.1|(USA)
Table 12.6.2.1 (USA)
12.6.2.2|(USA)
12.7.1.9|(USA)
12.8.1.1p (USA)
12.8.2.1|(CAN)
12.8.2.5|(CAN)

13 Miscp
13.2.2.3|(
13.2.2.5|(CAN)
13.2.2.5|(
13.2.4.3|(
13.2.4.4|(USA)
13.2.4.6|(MEX)
13.2.4.7|(CAN)

15 Normal temperature test
Table 14.1.2, Item 5 (CAN)
Table 14.1.2, Item 5/ (USA)
15.12 (MEX)

17 Mechanical tests

Pole or arm-mounted luminaires
Marking — Not required on carton
Under-cabinet marking

Recessed luminaire supplementary requirements

Tap conductors 24” long

Conductors in fittings

Flexible conduit and fittings

Finishing sections other than by luminairé manufacturer
Marking — vapor barrier marking netyrequired

Marking — Caution marking not«eguired

Marking — Caution marking riet.required

Air-handling luminaires — Material in the air path
Air-handling lumihaires — Plastic diffusers

Air-handling duminaires — Plastic diffusers

Marking,+ without listed diffuser

Marking # Diffuser dependent on frame, shipped separately
Caution marking — not required

Marking — Luminaires in environmental air-handling spaces

Outlet box supply conductors for dwelling — wall mount
Outlet box supply conductors for dwelling — wall mount
Temperature rise

17.5.2. 744456
17.5.5.2 (MEX)
17.5.12.1 (MEX)
17.5.12.2 (MEX)
17.6.1 (MEX)
17.7.1 (MEX)
17.8.1 (MEX)
17.14.1 (MEX)
Table 17.14.1
17.36 (MEX)
17.37 (MEX)

uL
Provided by IHS Markit under license with UL
No reproduction or networking permitted without license from IHS

insutationresistance-after-theraimtest
UV exposure conditioning
Paint adhesion

Paint adhesion

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

Screw torque

Thermal shock

Vibration

Table'4.2.1 Continued on Next-Page
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18 Electrical tests
18.5 (MEX)

Table 4.2.1 Continued

Insulation resistance

19 Test procedures and apparatus

19.3.3.1 (MEX)
19.3.4.1 (MEX)
19.6 (MEX)
19.7.2 (MEX)
19.24.1 (MEX)

Nominal voltage

Test voltage

Temperature rise
Thermocouple gauge size
Five-inch flame test apparatus

19.30.1 [MEX]

19.33 (MEX)

19.34 (MEX)

Figure 1p.34.1 (MEX)

20 MarkKing

20.2.5 (FAN)
20.2.5 (MEX)
20.6 (MEX)

20.6.1 (MEX)
20.6.2 (MEX)
20.6.3 (MEX)
20.6.4 (MEX)

Annexep
Annex B

Annex (
Annex H

1 Scops
2 Refer¢nced publications

3 Definifions

Vertical burning frame 1est apparats

Insulation resistance test apparatus
Vibration test apparatus
Vibration table

Bilingual marking

Markings in Spanish

Marking requirements in Mexico
General

Luminaires

Instruction sheets

Cartons

(CAN) Table B.1 — Markings — French translations
(MEX) Table C.1"<-Markings — Spanish translations
(CAN) Printed\circuit boards

Table 4.2.2 (MEX)
Requirements applicable to Mexico

(See Clause 4.2.4)

4 Generat Tequiremments
4.1

421
Table 4.2.1
Table 4.2.2 (MEX)

5 Mechanical construction
5.4

5.5

5.5.1

Table 5.5.1

uL
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Components

Application of national installation codes
Summary of country specific requirements
Requirements specific to Mexico

Barriers
Metal thickness for enclosures
Metal thickness for enclosures

Minimum thickness of uncoated sheet metal and extruded aluminum for
enclosures

Table'4.2:2 (MEX) 'Continued on' Next Page
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55.2
5.6

5.6.1
5.6.2
5.6.3
5.6.4
5.7

5.7.1.1 (MEX)
Table 5.7.1 (MEX)

5.9
5.10
5.10.1
5.10.2
5.10.3 (
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
5.19
5.19.1
5.19.2
5.20
5.20.1
5.20.2
5.20.3

6 Electr
6.2

6.2.1
6.2.2
6.2.3

Table 4.2.2 (MEX) Continued

Metal thickness for receptacle mounting
Corrosion protection

Corrosion protection

Corrosion protection not required

Clause 5.6.1 does not apply to

Vitreous enamel protection

Polymeric materials minimum thickness
Polymeric materials thickness

Minimum thickness for polymeric material
Conduit knockouts and twistouts

EX)

(MEX)

cal construction

Mechanicar Jomnts and 1astenings
Method of making joint
Self-threading screws
Self-threading screws
Conductor positioning
Self-threading screws extending into wiring compartment
Means of mounting

Means of mounting

Movable joints

Movable joints and conductors

Movable joint torsion and pull tests

Raceway tubing

Raceway tubing

Conductor protection

Conductor protection

Borosilicate and tempered glass

Continuous row fmounting

Provision forreoupling and marking

Adequate space for conductors

Raceways

Surface mounted or recessed luminaires
Raceway portion of luminaires

Temperature test requirement

Wiring devices
Supplementary requirements
Current carrying parts
Wiring devices rated AC

6.2.4
6.2.5
6.3
6.3.1
6.3.2
6.3.3
6.7
6.7.1
6.7.1.1
6.7.1.2
6.7.1.3

uL
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Wiring-devicesremovabteby-a-toot
Attachment plug ratings
Lampholders

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

Open circuit voltage
Provided with luminaire
Grounding
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Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617
Not for Resale, 2018/10/15 07:30:48


https://ulnorm.com/api/?name=UL 1598 2018.pdf

26 NMX-J-307/1-ANCE ¢ CSA C22.2 NO. 250.0-18 ¢ UL 1598 AUGUST 28, 2018

Table 4.2.2 (MEX) Continued

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 Conductors and cords

6.9.1 Current-carrying conductors

6.9.2 (MEX) In Mexico conductors minimum of 16 AWG
6.9.3 (MEX]) Th VIEXICO conauctors 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 connection with.aeutral conductor
6.10.2 Insulation of a conductor intended for connéction with a neutral condugtor
6.10.3 Identified terminal of a wiring device

6.10.4 Polarity marking for a cord-and-plugycennected luminaire
6.11 Electrical spacings

6.11.1 Minimum spacings

6.11.3 Measurement of spacings

6.11.4 Spacings at fuses and fuseholders

6.11.5 Determination of spacings

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

6.11.8 Spacings;of ‘a branch circuit conductor terminal
6.11.9 A film-¢oated conductor

6.11.10 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 Grounding and bonding

6.14.1 General

6.14.2.1 Provision for grounding

6.14.2.2 Grotnding-meanstocation

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 6.14.2.1 Ground screw size

Figure 6.14.2.1 Terminal-conductor relationship

6.14.2.10 Provision for luminaire grounding conductor

Table'4.2:2 (MEX) 'Continued on' Next Page
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Table 4.2.2 (MEX) Continued

6.14.2.11 Terminal plate

6.14.2.12 Terminal block

6.14.2.13 Provision for post top type luminaires
6.15.2 Conduit connections

6.15.2.1 Closure plugs

6.15.2.2 Conduit openings

Table 6.15.2.1 Dimensions for conduit openings

6.15.2.3 Throat diameters

Table 6.15.2.2 Throat diameters for conduit openings
6.15.2.4 Configurations

6.15.2.5 Tonauit busnings

6.16 Wiring compartment and junction box volume for branch circuits
6.16.1 Minimum volume

6.16.2 Calculations

6.16.3 Conductor volume

6.16.4 Wiring

6.16.5 Covers

6.18 (MEX) Wire splices and connections

6.18.1 (MEX) Protection of wire splices

6.18.2 (MEX) Securing of wire splices

7 Incandlescent luminaries — supplementary requirements

8 Fluorgscent luminaries — supplementary requirements

9 HID Iyminaries — supplementary requirements

9.3 Lamp containmeht-barriers for metal halide lamps
9.3.1 A luminaire employing a metal halide lamp
9.3.2 Lamp containment barrier security

9.3.3 Open-holes in a lamp containment barrier
9.3.4 Lamp containment barrier construction
9.35 Minimum thickness

9.3.7 Compliance with the thermal shock test
9.3.8 Compliance with the melt-through test
9.4.1.1 (MEX) Luminaires for use with metal halide lamps
9.6.1 (MEX) Marking — Lamp designation

11 Surface-mounted luminaries — supplementary requirements

11.2 Mounting means

11.2.11 Huminaire-supported-by-achainor-cabte
11.2.12 Flexible cord as sole support

11.2.14 (MEX) Pendant luminaire supported by ceiling grid
11.7 Tests

11.7.1 Normal temperature test

11.7.2 Ceiling or wall-mounted luminaire testing
11.7.3 Luminaire for under-cabinet mounting
11.7.4 (MEX) Pole or arm-mounted luminaires

13 Miscellaneous luminaries — supplementary requirements

uL ‘
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Table 4.2.2 (MEX) Continued

14 Environmental location of luminaries — supplementary requirements

14.1.2 Dry, damp, and wet location marking

14.4.2 Corrosion protection

14.4.21 Use of materials with Inherent resistance to atmospheric corrosion
14.4.2.2 Protection of exposed parts with surfaces of ferrous metal
14.4.2.3 Exceptions to protection

14.42.4 Exceptions to protection

14.4.2.5 Welds in ferrous metals

14.4.2.6 Vitreous enamel protections

15 Nornfial temperature tests

15.1 General

15.1.1 Test procedures

15.1.2 Summary of test procedures in Table 15.1.1

Table 14.1.1 Recessed luminaire temperature test

15.1.3 Rated wattage of lamp used

15.1.4 Temperature limits shall not exceed those in Table 15.1.2
Table 14.1.2 Maximum temperature limits

15.2 Surface ceiling luminaires

15.2.1 Luminaire appearance

15.2.2 Test apparatus

15.2.3 Pendant mounted luminaires

15.2.4 Pendant mounted or direct mounted luminaires

15.2.5 Luminaires for a noncombastible surface

15.2.6 Noncombustible marking

15.2.7 Supply conductor temperature

15.2.8 Test lamps

15.2.9 Temperatures\limits shall not exceed those in Table 15.1.2
15.3 Surface,wallMuminaires

15.3.1 Testapparatus

15.3.2 Thermocouple location

15.3.3 Supply conductor temperatures

15.3.4 Test lamps

15.3.5 Temperature limits shall not exceed those in Table 15.1.2
15.12 (MEX) Temperature rise

15.12.1 [MEX) Temperature rise test

Table 14.12.1 (MEX) Maximum temperature

Table 14.12.2 {MEX) Insulation of wire splices

15.12.2 [MEX) Temperature limits

15.12.3 HAEX) Ambrent-temperature

15.12.4 (MEX)

Stable temperature

16 Abnormal temperature tests

17 Mechanical tests

17.5.2

17.5.21
17522
17.5.2.3
17.5.2.4

uL
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Rain test

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

Mounting instructions
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17525
17.5.2.6

Table 17.5.2.1
17527
17.5.2.7 (MEX)
17.5.5.2 (MEX)
17.5.12.1 (MEX)
17.5.12.2 (MEX)
17.6.1 (MEX)
17.7.1 (MEX)

Table 4.2.2 (MEX) Continued

Positioning of spray heads
Test sequence

Rain test operating sequence
Rain test pass criteria
Insulation resistance test

UV exposure conditioning
Paint adhesion test

Paint test criteria

Hot-wire ignition

Glow-wire end product

17.8.1 (MEX)
17.12
17.14
17.14.1 [MEX)
Table 17.14.1
17.15

17.15.1
17.15.2
17.15.3
17.22

17.22.1
17.22.2
17.22.3
17.22.4
17.22.5
17.22.6
17.24

17.24.1
17.24.2
17.36 (MEX)

17.36.1 [MEX)
17.36.2 [MEX)
17.37 (MEX)

17.39

17.40

17.40.2
17.41

18 Elecfrical tésts

Hign-current arc igniton
Flaming oil

Self-threading screw torques
Self-threading screw torque test
Screw torque

Loading

Supporting device support

More than one support

Test results

Tempered glass impact

Breakage by impact

Test temperature

Specimen weight

Test safety

Test procedures

Particle weight

Glass support by friction or adhesive
Glass load test

Time of.test

Thermalshock

Curved borosilicate glass

Tempered glass

Vibration

Ground screw assembly strength
Cable pull

Aging and dielectric test method — not applicable
Polymeric impact

18.5 (MBS

1 Lok ek
TISOIatiorT TCSISTaricT

19 Test procedures and apparatus

19.1

19.1.1
19.1.2
19.1.3
19.1.4
19.2

19.2.1
19.2.2

Provided by IHS Markit under license with UL
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Installation and support

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

Pole mounted luminaires

Temperature test stabilization

Temperature test normal and abnormal
Temperature measured by thermocouples
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19.2.3
19.2.4
19.3.3.1
19.3.4.1
19.4
19.4.1
19.5
19.5.1
19.56.2
19.5.3

(MEX)
(MEX)

Table 4.2.2 (MEX) Continued

Ballast and transformer coils measured by thermocouple
Temperatures measured after stabilization

Nominal voltages for Mexico (incandescent)

Nominal voltages for Mexico (HID)

Frequency

Frequency sensitive equipment

Ambient temperature

Ambient temperature

Ambient temperature measured by thermocouple
Thermocouple immersed in mineral oil

19.5.4
19.5.5
19.6
19.6.1 (
19.6.2 (
19.6.3 (
19.6.4 (
19.6.5 (
19.6.6 (
19.6.7 (
19.7
19.7.1
19.7.2
19.7.2 (
19.7.3
19.7.4
19.7.5
19.33 (M
19.34 (M
Figure 1

EX)

EX)
EX)
D.34.1 (MEX)

20 MarKing

20.2.5 (
20.6 (M
20.6.1 (
20.6.2 (
20.6.3 (
20.6.4 (

EX)
EX)

EX)
EX)
EX)
EX)

I'nermocouple container

Testing at elevated temperatures
Temperature rise

Method for temperature rise test

Measuring cold resistance

Connect load and energize

Measuring hot resistance

Time to measure hot resistance

Graph hot resistance values

Rise of resistance formula

Thermocouples

Temperatures to be measured by, thermocouples
Thermocouple gauge size

Thermocouple gauge size

Referee temperature methods

Method of affixing thermocouple

Location of thermigcouple for through wiring
Insulation resistance test apparatus
Vibration test apparatus

Vibrationtable

Markings in Spanish

Marking requirements for Mexico
General

Luminaires

Instruction sheets

Cartons

Al INEeAC

Annex A
Annex C (MEX)

Table C.

Annex |

uL
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Standards for components
Markings — Spanish translations
Markings — Spanish translations
Factory production tests
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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 in this Standard.

5.1.2 A part

removed during user maintenance shall be:

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

b) melarked to indicate proper replacement, in accordance with Table 20.1.1, ltem .

5.1.3 There
insulation or

5.2 Assembly and packaging

5.2.1 All spli

partial disasgembly. Only assembly and electrical connections that can be accomplished

tools or tools

5.2.2 A lumimaire that requires partial assembly in the field\shall be provided with assemb
as specified in Table 20.1.1, ltem 1.33.

5.2.3 All the

marked in acpordance with Table 20.1.1, Item 1.8}
5.2.4 Parts quch as decorative glassware may be shipped separately and do not require id

5.2.5 An ung

the luminaire
SCrews or sn

5.2.6 The nymber of conductors shall not exceed 5 when using a twist-on wire connector

connection.

5.2.7 Condu

or other accgptable means.

reduce electrical spacings.

ces and electrical connections shall be completed at thecfactory, unless packa

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

parts required to complete a luminaireishall be shipped together, or shipped s

is installed shall be provided with means for fastening and bonding those part
hp-in or tab-mountédiparts shall meet the intent of this requirement.

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

33.

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

ging requires
with ordinary

y instructions

bparately and

entification.

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

5. 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 d
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5.3 Enclosures

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;
c) protect internal parts from mechanical damage; and

d) protect internal parts from the environment.

5.3.2 An endlosure shall be consfructed of metal (see Clause 5.5), glass (see Clause 5.18), ceramic [3
mm (0.118 in) minimum thickness], or a polymeric material (see Clause 5.7).

5.3.3 All splices, open coil devices, capacitors, live parts (including traces on @. pfinted|circuit board
having voltage levels that present a risk of shock or a risk of fire), leads or terminals for fieJd connection
of supply wirg¢s, and other arcing live parts shall be provided with an enclosure.
5.4 Barriers
5.4.1 A barrier shall be constructed of one of the following:

a) fefrous or nonferrous metal at least 0.41 mm (0.046 in) thick;

b) glass or ceramic at least 3 mm (0.118 in) thick;

c) impregnated glass fiber sleeving at leasi0.25 mm (0.010 in) thick that is rated fdr the
tempgrature involved;

d) vulcanized fiber at least 0.71 mm (0.028 in) thick; or
e) a polymeric material that complies with Clause 5.7.1.7.

5.4.2 A barrigr, other than of polymeric material, may be of a thickness less than that specified in Clause
5.4.1 if it conpplies with the barrier strength test of Clause 17.1.
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5.5 Metal thickness for enclosures
5.5.1 The thickness of an enclosure material constructed of:

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

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

Table 5.5.1
Minimum thickness of uncoated sheet metal and extruded aluminum for enclosures
(See Clauses 5.5.1, 12.3.5, 12.3.7, 12.3.11, 13.3.2.2, and 17.2.5.1.1, and Table 5.5.2.)
Specific consffuction Steel Copper, brass, aluminum $heet, and extruded
aluminum
Unreinforced Reinforced Unreinforced Reinforced
mm (in) mm (in) mm (in) mm (in)
At opening for ¢onduit 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) 0156 (0.022) 0.43 (0.017)
more than | electrical
660 mm cpmponent
(26 in) stipport
Ejectrical 0.66 (0.026) 0.51 (0.020) 0.71 (0.028) 0.56 (0.022)
cpmponent
syipport
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) syipport
E}ectrical 0.51 (0.020) 0.41 (0.016) 0.64 (0.025) 0.51 (0.020)
cpmponent
syipport
Length not 0.41 (0:016) 0.33 (0.013) 0.51 (0.020) 0.41 (0.016)
more than | electrical
380 mm cpmponent
(15in) s{ipport
Electrical 0,41 (0.016) 0.41 (0.016) 0.51 (0.020) 0.51 (0.020)
cpmponent
stipport
NOTES
1 “Reinforced” fefers,te'a form of construction that provides equivalent mechanical strength.
2 “No electricallcomponent support” refers to the minimum thickness required for mounting of non-electrical parts.
3 Examples of acceptable methods of reinforcement are
a) a single piece of sheet metal that is formed to result in a maximum internal angle of 120 degrees;
b) 13 x 13 mm (0.5 x 0.5 in) 90 degrees formed from sheet steel, 0.81 mm (0.032 in) minimum thickness, used to divide
a surface into small sections and, unless along the greater dimension, are additionally secured to the adjacent sides of
the enclosure;
c) flat steel bars, 9.5 mm (0.375 in) wide minimum, 3.2 mm (0.125 in) thick minimum, used and secured as in (b); and
d) curved, ribbed, or flanged surfaces. A surface is considered to be flanged if the two opposite sides are bent 13 mm
(0.5 in) or wider at right angles to the surface.
4 For coated or finished metals, the minimum thickness is considered to be obtained if the overall thickness exceeds that required
in this table by at least 0.013 mm (0.0005 in) for each side coated or finished.
5 “Length” refers to the longest straight line that can be drawn on any unreinforced flat section.
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Table 5.5.2
Minimum thickness of cast metal for enclosures

(See Clauses 5.5.1, 12.3.7, and 12.3.11.)

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 thini

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 pernjitted for sheet
metal. See Clguse 5.5.1 and Table 5.5.1.

5.5.2 The th
comply with

ckness of a metal surface for mounting a convenience receptacle of,the’sna

5.6 Corrosign protection

5.6.1 All ferr

protected ag
aluminum, st
not required

5.6.2 Edges
locations for

5.6.3 The re

a) be

binless steel, and similar materials having inherent resistance to atmospheric
0 have additional corrosion protection.

bainting or plating in ferrous metals dowhot require any corrosion protection.

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

exterjor of enclosures where(such protection is not practicable; and

b) decorative parts.

5.6.4 Vitreou

thickness of
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D.6 mm (0:025 in).

p-in type shall

he receptacle manufacturer's metal thickness specification but shall'not be Igss than 0.51
mm (0.020 in).

pus metal parts, including hinges, bolts, and fastenérs, exposed after assembly shall be
hinst corrosion by painting, coating, or plating. Gopper, aluminum, alloys of copper and

corrosion are

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

arings, sliding surfaces of-aChinge or shaft, hinge pins, and similar parts locatgd on the

s enamels may-be used as a protective coating for ferrous sheet metal having a minimum
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5.7 Polymer

ic materials

5.7.1 General

5.7.1.1 Polymeric materials shall comply with the applicable requirements of Clauses 5.7.1.2 to 5.7.1.8.

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

5.7.1 (MEX).

Table 5.7.1 (MEX)
Minimum thickness for polymeric materials

[See Clause 5.7.1.1 (MEX).]

1 “Reinforced”
2 “No electrical
3 Examples of

efers to a form of construction that provides equivalent mechanical strength.

hcceptable methods of reinforeement are curved, ribbed, and flanged surfaces.

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

component support” refers to the minimum thickness required for mounting of non-electrical partd.

Specific constfuction Polymeric sheet
Un-reinforced Reinforcefl
mm (in) mm (in)
At opening for ¢onduit connection 1.016 (0.040) 1.016 (0.040)
Length more than 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 morge No electrical 0.71 (0.028) - -
than 380 mm component support
Electrical 0.71 (0.028) - -
component support
NOTES

571.2 Ane
than 0.8 mm

a) ha
17.3;

b) ha

hclosure of polymerjc material where all live parts are insulated or permanently
(0.032 in) from. the enclosure shall:

Ve _a temperature rating equal to or greater than its maximum operating tempe

luminaire;

spaced more

ve a minimum 5VA flammability rating or comply with the five-inch flame test ¢f Clause

rature in the

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

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

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

5.7.1.3 An LED lens or diffuser that serves as an enclosure where all live parts are insulated or spaced
more than 0.8 mm (0.032 in) from the lens or diffuser shall have a minimum V-0 flammability rating or
comply with the V-0 flame test of Clause 17.26 and shall comply with the minimum flammability

requirement i

n Clause 5.7.1.2 (b) through (d).

5.7.1.4 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) ha
of Cl

b) ha
the h
17.9.

5715 Ane
located:

a)m

b) wi
igniti
5.7.1.6 A po

a) ha
Clau

b) ha

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

ve a minimum high-current arc resistance to ignition rating (HAI) of-15 arcs or
gh-current arc ignition test of Clause 17.8 or the end-product are, resistance tg

hclosure of polymeric material where arcing parts, such @s unenclosed switch

bre than 13 mm (0.5 in) from the enclosure shall:\comply with Clause 5.7.1.2;

hin 13 mm (0.5 in) of the enclosure shall cemply with Clause 5.7.1.2 and the
bn test of Clause 17.6 or the glow-wire gnd product test of Clause 17.7.

ymeric part used to suspend anotherpart shall:

ve a minimum HB flammability rating or comply with the horizontal burning fla
be 17.25;

ve a temperature rating equal to or greater than the highest temperature mea

part gluring the normaltemperature test of Clause 15; and

Cc) co
more

5.71.7 A po

mply with theypolymeric support test of Clause 17.10 when the suspended par
than 0.9kg(2 Ib).

ymeric material used as a barrier shall:

b ignition test

comply with
st of Clause

contacts, are

hot-wire

me test of

sured on the

t weighs

a) ha . et it . N - N
Clause 17.25;

me test of

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

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

17.4;

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

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

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

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

5.7.2 Metallized polymeric parts

5.7.2.1 Meta
metallized po
the polymeri
exceeded.

5.7.2.2 The
without the u
Clause 6.14.

5.8 Baffles

5.8.1 A baffl¢ shall:

a) be

b) be
has 4

c) if mnade of perforated material,-have one of the following constructions:

lized polymeric parts coated with an electrically conductive material shallkce
ymeric parts coating adhesion test of Clause 17.11 if peeling of the conductive

Mmetallized parts that are accessible during user maintenante,or component
5e of tools and can involve the risk of shock shall be bonded to ground in acq
B.

made of metal that complies with the appropriate requirements of Clause 5.5

made of nonmetallic material that ¢complies with the five-inch flame test of Clz
minimum 5VA flammability rating; and

1) a galvanized steel screen, or the equivalent, having a 14 x 14 mesh per
and wire with a~sminimum diameter of 0.46 mm (0.018 in);

2) a perforated metal plate, having evenly distributed openings that are not
11 per@m? (71 per in?) and that have a maximum dimension of 1.6 mm (0

3)"a perforated panel that complies with the flaming oil test of Clause 17.13.

mply with the
material from

parts can result in the risk of electric shock, fire, or operating tempeératur¢ limits being

replacement
ordance with

or

juse 17.3 or

square inch

more than
063 in); or
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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 17.13.

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
17.14, when

5.10.3 A self
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

5.10.6 A shg
turning or log

5.10.7 Sheet

c) on

arts In place or together, shall comply with the self-threading screw torque, t
he screw threads into nonferrous metal or polymeric material.

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

In Mexico, a self-threading or sheet-metal screw used formounting or sup
with the self-threading screw torque test of Clause 17.14.4 (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 damagesto the insulation.

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

et metal nut for bolts largerithan 6.4 mm (0.250 in) in diameter may be us
sening if it is not dependediudpon for mechanical strength.

-metal nuts fabricated of heat-treated steel may be used:
assembly;
prevent tdrming of threaded tubing no larger than 1/4 IPS; or

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

bst in Clause

weighs more
se 17.14.
borting a part

a distance of
hg screws, or

nting turning.
pated against
h as swaging

bd to prevent

5.10.8 Wher

USed as a supporting device, unthreadedtubing joints stattcompty withthe

Clause 17.15.

ading test of

5.10.9 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 17.15.
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5.10.10 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 17.15.

5.10.11 Enclosure parts shall be secured by positive mechanical means, such as screws, welding, or

interference f

it.

5.10.12 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 17.16; or

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

parts

5.10.13 Sna
a knockout g
opening of C

5.10.14 Dec
the loading te

5.10.15 An 4§
to the luming
17.15.

5.11 Means

5.11.1 Alum

be provided @nd shall comply with the loading test'of Clause 17.15.

5.12 Movable joints

5.12.1 A md
constructed
Rotation sha|
endurance te|

5.12.2 Amo
Clause 17.20

pull tests with conduit opening of Clause 17.17.
r conduit opening shall comply with the snap-in and tab-mounted qarts test
ause 17.17.

prative parts of a luminaire secured by friction alone or an adhesive alone sha
st in Clause 17.15.

ssembly of glass and frame or glass and recessed.itilm, where the combinati
ire using friction such as spring loaded clips, shall ‘eomply with the loading t
of mounting

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

vable joint, such as a\swivel joint or telescoping arm, containing conduc
b0 that movement of the joint will not result in damage to the insulation o

st of Clause 17.19:

able joint ¢ontaining conductors shall comply with the movable joint torsion an
and shall remain intact and operable.

b-in and tab-mounted parts that are secured together by interference fit-alone and that have

with conduit

| comply with

bn is secured

bst in Clause

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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5.13 Raceway tubing

5.18.1 Tubing shall be free from kinks or cracks, and if it is:

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

b) threaded metal tubing, it shall be at least 1.0 mm (0.040 in) thick; or

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

5.14 Conductor protection

5.14.1 Cond
the edges or
protection sh

a) ro

b) a

be protected from cutting and abrasion. For sheet metal less than 1.1 mm, (0
bll be provided by one of the following methods:

ling the edge of the metal not less than 120 degrees;

bushing or grommet of a material other than rubber at least 1:2.mm (0.047 in)

ictors that pass over edges or through openings In metal shall be secured ird

m contacting
042 in) thick,

thick; or

) glgss sleeving at least 0.25 mm (0.010 in) thick.

5.15 Strain felief

5.15.1 General

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

ed to pulling,

5.15.1.2 A sfrain-relief device, including a bushing with an integral strain-relief means, shal
to limit the h@lding pressure without damaging the cord jacket or conductor insulation.

be designed

5.15.2 Flexilgle cord
5.15.2.1 A sirain relief for a flexible cord shall comply with the 15.9 kg (35 Ib) strain-relief fest of Clause
17.21.1.
51522 A sIain relief@hall be provided at both ends of a flexible cord when the cord supports a luminaire
or luminaire part.

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

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

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

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

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

a) a 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, ltem 1.33.

5.15.3 Conductors

5.15.3.1 The| strain relief for a conductor shall comply with the pull test of Clause 17.212-
5.16 Glass
5.16.1 Genefal
5.16.1.1 Edges of glass accessible during normal use or maintenahee shall be seamed, swiped,
fire-polished, |or similarly treated to eliminate sharpness.
5.16.2 Minimum thickness
5.16.2.1 Thel minimum thickness and exposed area of glass.ised as an enclosure shall be in accordance
with Table 5.[16.2.1.
Table5.16.2.1
Thickness of glass panels
(See Clduses 5.16.2.1 to 5.16.2.5.)
Exposed area of glass Minimum thickness of glass
Flat glass Curved|glass
cm? (in?) mm (in) mm (in)
0 - P68 (0 — 150) 2.11 (0.083) 2.1 (0.083)
969 {3226 (150 — 500) 2.54 (0.100) 2.1 (0.083)
3227 1 7097 (500 — 1100) 3.56 (0.140) 2.54 (0.100)
7098 + 9316 (1100 — 1444) 3.56 (0.140) 2.54 (0.100)
5.16.2.2 Thel minimum thickness and exposed area of flat glass panels, smooth or otherwige, shall be in

accordance \

vith Table 5.16.2.1.

5.16.2.3 The minimum thickness and exposed area of glass that is curved or bent, or of globes of any
shape shall be in accordance with Table 5.16.2.1, unless the exposed area is less than 1774 cm? (275

in?).
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5.16.2.4 Untempered glass that is not in accordance with the minimum thickness shown in Table 5.16.2.1
shall provide equivalent mechanical strength.

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

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

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

5.17 Glass gupport

5.17.1 Glasg shall be secured in place and shall not be subjected to undue strainthat|can result in
breakage or felease 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 [hat are used to secure a glass panel to the frame shall ovéerlap the glass at leagt 5 mm (0.20
in).

5.17.4 An axhesive material used as the sole support of\glassware shall comply with fthe adhesive
support test of Clause 17.23.

5.17.5 A channel or frame for holding glass diffusersshall be:
a) stgel at least 0.4 mm (0.016 in) thick;
b) ngnferrous metal at least 0.5 mm (0.020 in) thick; or
¢) polymeric material at least.15 mm (0.059 in) thick.

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

a) a ¢ircular fitter-with at least three supports;

b) a threaded stud and nut;

¢) a threaded glass partandassociated fitter;
d) a frictional contact assembly that complies with the glass support test of Clause 17.24;
e) an adhesive that complies with Clause 5.17.4;

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

g) a straight rod with a stop or a hook through a hole in the glass.
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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 17.25.

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

a) staples or bolts;
b) adhesive applied to at least one-third of the surface of the insulation;

) palts of the luminaire that do not have to be removed for installation. A supply conductor
projefting through the insulation is not acceptable for securing the insulation in plage; and

d) otiher means if investigated and found to be mechanically equivalent.
5.18.4 Thermal insulation shall not be located within 6,44nm (0.25 in) of any opening for the connection
of conduit unjess the insulation is attached to a coveror other part that will be removed when conduit is

being attachgd to the luminaire.

5.18.5 Glasg| fiber thermal insulation providedyas an integral part of the luminaire shall hae a minimum
density of 9.6 kg/m3 (0.6 Ib/ft3).

5.19 Continyious row mounting

5.19.1 A luminaire intended for~continuous row mounting shall have provision for a couplingg method and
be marked in| accordance with,;Table 20.1.1, ltem 2.16.

5.19.2 A lumlinaire intended for continuous row mounting shall have adequate space for affleast four 12
AWG branch|circuit conductors.
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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 15.11 and be marked as suitable

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

6 Electrical
6.1 General

6.1.1 The re
requirements

6.1.2 Curren
specified in t

6.2 Wiring devices

6.2.1 A wirin
during norma

6.2.2 A luminaire incorporating a wiring device ratedfor 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 ng

6.2.5 The rafing of an attachment plug assembled to a flexible cord for connection to a brand

comply with

construction

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
pis Standard.

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

n accordance with Table 20.1.1, lten11.4 or 3.7.
ng device shall be prevented” from any turning that can apply tension

result in damage to the cohductor, 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 6/2.1.

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 tyiring.

e of ordinary

h circuit shall
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Table 6.2.1
Attachment plug ratings for cord-connected luminaires

(See Clause 6.2.5)

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

6.3 Lampholders

6.3.1 A lampgholder of a luminaire shall be suitable for the application.

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

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

6.3.4 The sdgrewshell of a lampholder directly supplied by the branch circuit shall be con
neutral grounded conductor.

6.4 Switche

6.4.1 Generd

6.4.1.1 A swjtch shall have a minimum ampere-xating equal to the total load current it cont
by the load factor shown in Table 6.4.1.1.

erminals and
btained. If the
sible with the

hected to the

ols multiplied

6.4.1.2 A swjitch shall disconnect all-of\the ungrounded conductors of a supply circuit simultaneously,

except as spegcified in Clause 6.4.1,4:
6.4.1.3 A single-pole switch shall not be connected in the neutral grounded conductor.
6.4.1.4 When a single-pole ‘photocontrol switch is used on a line-to-line supply, the lumir

marked with p caution‘to-disconnect the power before servicing, in accordance with Table
3.19 and 3.6

aire shall be
20.1.1, ltems

ired.

6.4.1.4 (CAN)Mp Canada, the caution marking of Table 20.1.1, ltem 3.19, shall not be reqy

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

a) shipped 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, ltem

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 burnind flame test
of Clause 17.26 or the needle flame test of Clause 17.27; and
b) hgve a temperature rating suitable for the temperatdreattained during the normal
tempgrature test of Clause 15.
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

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

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

6.5 Receptarles

6.5.1 A cony
in accordanc

6.5.2 A conV
luminaire.

6.5.3 A lumir

enience receptacle in a‘\luminaire shall be a grounding type and marked for
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

18.3.

aximum load

ling-mounted

aire may be provided with a maximum of one duplex or two single convenience 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 Generg

6.7.1.1 A lun
1000 V shall

6.7.1.2 Aba

shall not be connected in the neutral grounded conductor.

and transformers

hinaire incorporating a ballast or transformer having an open 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

was designed shall be provided with the luminaire and shallxbe ‘wired in accordance with th

instructions @
6.7.2.

6.7.1.3 Whe
branch circui

a) an
shall
again

b) an

bond
screyf

6.7.1.3 (USA

h a luminaire is intended to be conngegted to the line and neutral grounded co
, as shown in Figure 6.7.1.1, and.is\provided with:

auto-transformer or an auto:-transformer-type ballast, the screwshell of the lan
be connected to the neutral-grounded conductor, unless provision is made to
st accidental contact withthe lamp screwbase during insertion or removal of t

isolating-type transformer or ballast, the screwshell of the lampholder shall be
cd to ground, unless provision is made to protect against accidental contact w|
base during‘insertion or removal of the lamp.

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

grounded comductors of a branch circuit, as shown in Figure 6.7.1.1 (USA), and provided w

of more than

the luminaire
e diagram or

n or with the ballast. For luminaires designedfor use with remote ballasts, se¢ also Clause

nductors of a

npholder
protect
he lamp; or

separately

th the lamp

b and neutral
ith:

a) ar

auto-transformer or am auto-transformer-type battast, the screwstettof thetar

pholder

shall be connected to the neutral grounded conductor, unless provision is made to protect
against accidental contact with the lamp screwbase during insertion or removal of the lamp; or

b) an isolating-type transformer or ballast, the screwshell of the lampholder shall not be required

to be

separately bonded to ground.
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Figure 6.7.1.1
Ballast and transformer connection diagrams

(See Clauses 6.7.1.3 and 6.7.1.4.)
7y L1

—&
& Line—to—neutral supply:
}zoﬁuzggv c auto-transformer or
P I N c auto-transformer-type
supply o ballast;
4( c screwshell connected
= to the grounded neutral
LZ ot
L1 .
Wa o PIY —
3 Line—1o-hne Supply: |
120/240v 3 isolating—type
1 phase N 3 transformer or ballgst;
supply he Q screywshell seportately
2 bonded to ground
L2 >
L1 %
120/208 v c Line—to—neutral supply;|
277/480 V C auto—-tronsformer or
347/600 V c auto-transformer—type
3 phase N 3 bollost;
4 yire 3 screwshell connected
supply & to the grounded neutrdl

3

L1

120/208 Vv Line—to-line supply
277/480 vV isolating—type
347/600 V tronsformer or baollost;
3 phase screywshell separately
4 yire bonded to ground
supply

e

E
.3
‘z‘lgg x Line—to-line supply;
600 V isolating—type
3 phose transformer or ballast;
3 wire screyshell separately
bonded to ground
supply
L3
S3808A
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Figure 6.7.1.1 (USA)

Ballast and transformer connection diagrams for United States

Line-to—neutral branch circuit;

quto-transformer or duto—transformer—type ballost;
screyshell connected to grounded neutral

[See Clauses 6.7.1.3 (USA) and 6.7.1.4 (USA).]

Line—to—neutral bronch circull;
isolating—type lransformer or ballast

oy L1 M o L1 "
~ -l - L3
120/240v I_ 3le
1 phose 3| &
supply ,L N c _L N 3|(E
L2 £ L2 g
Line—to-line branch circuit; Line—to—line branch circuit;
quto-transformer or duto—transformer—type ballast isolating—type transformer or ballost
. 1 4
LE '
120/240v E E
1 phose - 3
supply E E
o L2 £ L2 3
Line—to-neutral branch circuit;
louto-transformer or outo—tronsformer—type ballosts Line—ta=peutral pranch circuit;
screwshell connected to grounded neutral isolating=type lransformer or bollast
g™ L1 X L1
120/208 v 3E
277/480 V 3§
347/600 V < 3§
3 phase c 3 <
4 yire = 3 =
- \ E \ 3
/ \ L / \ 2
L3 L3
Line—to-line branch circuit; Line—to-line branch circuit;
auto-transformer or outo-—tronsformer—type“bollost isolating—type lransformer or bollast
7y L1 - L1
L] 3
120/208 Vv
277/480 v S
347/600 V - <
3 phose E @ 3
4 yire - 4
i 3 \ :
/ / \ 2
L3 L3

240 v
480 V
600 v
3 phase
3 wire

Line—-to-line branch circuity

auto-transformer or duto—tronsformer—type ballost

5L

Line—to—line branch circuit;
isolating—type transformer or ballast

L1

$38098
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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

against accidental contact with the lamp screwbase during insertion or removabof t

b) an

to be| separately bonded to ground.

6.7.1.5 Allowi

acceptable, with the following exceptions:
a) a metal halide or mercury vapor type shall not repreSent a high-pressure sodium
b) a high pressure sodium type shall not representa’metal halide or mercury vapor
c) a lower wattage shall not represent a higherwattage type.

d) a ballast with one class insulation system shall not represent a ballast with a diff
insulgtion system.

e) fo

ballagt with a bench-test temperature shall not represent a ballast with a higher ber
tempgrature.

f) a ballast that is ngt thermally protected shall not represent a ballast whose therm

auto-transformer or auto-transformer-type ballast, provision may be made\i6-p

rotect

ne lamp; or

isolating-type transformer or ballast, the screwshell of the lamphelder shall ngt be required

ng the thermal test results of one HID ballast to represent other HID ballpsts shall be

type.

type.

brent class

a ballast of other than thé.ehclosed and potted type with a Class 105 insulatipn system, a

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

2)"is located on the ballast core or under the wrap of an open coil and has
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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, ltem 1.42.

6.7.2.4 A luminaire designed for use with a remote ballast or transformer and required to be connected
to secondary circuit conductors raied higher than 60 °C shall be marked o indicaie the minimum
acceptable tgmperature rating of the secondary conductors in accordance with Table 20,11, ltem 1.1.

6.8 Capacitgrs

6.8.1 A capdcitor, 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) a yalue of 10 000 A minimum when connected directly acr6ss the branch circuit;
b) a yalue of 200 A minimum when connected in serieswith a ballast coil; or

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

6.8.2 A dry mnetallized-film capacitor operating at-aimaximum of 330 V shall not be requifed to have a
maximum avgilable fault current rating.

6.8.3 A luminaire incorporating a capacitor as a component separate from the ballast shall
a) hgve a maximum rating of\0106 pF and a maximum operating potential of 500 V [peak; or

b) provide means to discharge the capacitor within 1 min after removal of the capagitor voltage,
in acpordance 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 opéned by lamp removal or operation of a switch, fuse, or similar device.

6.8.5 The voltage“across the capacitor terminals at the end of 1 minute shall be reduced to|a value of 50
V or less, andtheenergy storedshattbe tessthanm20J,as determined by theequatior:

J=5x107 CV2

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

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:

r-X
C

where:

R = the resistance value MQ

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

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 12154130 63

93 - 99 131 - 140 55
100 — 106 141 - 150 54
107 — 120 151 - 170 50
121 — 141 171 - 200 44
142 - 169 201 — 240 39
170 - 197 241 - 280 35
198 — 230 281 - 325 32
231 - 265 326 — 375 30
266 — 318 376 — 450 27
319 — 353 451 — 500 26
354 — 495 501 — 700 23
496707 701 — 1000 19

NOTE For a [transfermer-type ballast, the voltage value to be applied according to this table is the rms voltage|rating of the
capacitor as kpecifiedon-the ballast

6.8.7 An oil-filled capacitor shall be provided with an expansion spacing between any luminaire part and
the capacitor terminals in accordance with Clause 6.8.8, unless marked otherwise on the capacitor.

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:

a) 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.. ;€

Notes

Dry

Not Hard Usage

Equipment Wire

GTF

600

125

Table'6.9:1 (CAN) Continued ‘on'Next Page
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Table 6.9.1 (CAN) Continued

Location Usage Description Type Rating, Volts Temp.. °C Notes
HPN 300 90
SPT-1 300 60 2
SPT-1 300 105
SPT-2 300 60
SPT-2 300 105
S\ 300 60
SVO 300 60
SVT 300 60
SVT 300 105
CL751 300 75
CL901 600 90 1
CL1051 300 105
. CL1251 600 125 1
Not Hard Usage | 1eXiPle Cord 1) 1554 R3 600 150 1
Equipment Wire
CL1502 600 150 1
REW (0.015) 300 105
REW (0.030) 600 105
SEW-1 300 200 3
Dry or Damp 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
Flexible Cord HSJO 300 90 2
SJ 300 60
SJO 300 60 2
For Hard Usage SJT 300 60
SJT 300 105
SPT-3 300 60
SPT-3 300 105
Flexible Cord S 600 60
For Extra Hard SO 600 60 2
Usage ST 600 60
ST 600 105
CUAWI oUuU ouU
sgggg Hard 1 Fiexible Cord | OXWT 600 60
PXWT 300 60
Flexible Cord SJOW 300 60 2
\[,)Vré’tm Damp or | £ ard Usage SJTW 300 60
SJTW 300 105
Flexible Cord SOwW 600 60 2
EZ;QE:”E’ Hard 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.
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Table 6.9.1 (CAN) Continued

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

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

4 600 90 2

ZW 600 90 2
. C 300 60
Dry Not hard usage | Flexible cord RE 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
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
Dry or damp Equipment wire RFHH-2 600 90 2
RHH 600 90 2
RHH-3 600 90 2
SF-1 300 200
SF-2 600 200
SFF1 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
4 600 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
o ouUuU ouU
Extra-hard S 600 75 1
usage SE 600 60
SE 600 75 1
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Table 6.9.2 (USA) Continued

Location Usage Description Type Rating, V Temp.. °C Notes
SJ 300 75 1
SJE 300 75 1
SJO 300 60
SJO 300 75 1
SJOO 300 60
SJOO 300 75 1
Hard usage
SJT 300 60
SJT 300 75 1
SJT 300 90 1,2
SJT 300 105 1,2
SJTO 300 60
SJTOO 300 60
SP-1 300 60
SP-2 300 60
SPE-1 300 60
SPE-1 300 75 1
SPE-1 300 90 1,2
Not hard usage
SPE-1 300 105 1,2
SPE-2 300 60
SPE-2 300 75 1
SPE-2 300 90 1,2
SPE-2 300 105 1,2
SO 600 60
SO 600 75 1
Extra-hard SO 600 90 1,2
usage SO0 600 60
SO0 600 75 1
SO0 600 90 1,2
SPT-1 300 60
SPT-1 300 75 1
SPT-1 300 90 1,2
Not hard usage SPT-1 300 105 1,2
SPT-2 300 60
SPT-2 300 90 1,2
SPT-2 300 105 1,2
ST 600 60
ST 600 75 1
Extra-hard ST 600 90 1,2
tsage 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
S\ 300 60
SVE 300 60
SVO 300 60
SVO 300 90 1,2
SVOO 300 60
Not hard usage SO0 800 % 1.2
SVT 300 60
SVT 300 75 1
SVT 300 90 1,2
SVI 300 105 1,2
SVTO 300 60
SVTOO 300 60
RHW 600 75
RUW 600 60
THW 600 75
32; damp, or Wire 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 insulatiof temperature rating is marked on the surface of.the flexible cord.
2 See Clause §.9.7 for increasing the insulation temperature(rating using sleeving.
3 Flexible cord [that is suitable for use in a wet location is 'surface marked with a “W” or “Water Resistant”.

Table 6.9.3 (USA)
Appliancg wiring material insulation type, voltage, and temperature ratings for United States
(See Clauses 6.9.2 (USA) and 6.13.3.3.)

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)
Thermoplastic 0.33 (0.013) 0.33 (0.013) 0.69 (0.027) 0.38 (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) - -

*Polytetrafluoroethylene or fluorinated ethylene propylene.

NOTE The temperature marking of appliance-wiring material or miscellaneous wire consists of:
1 colored threads;
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 insu

lation

Minimum thickness of insulation

300 volts

600 volts

Without braid

mm (in)

With added impregnated
braid cover

mm (in)

Without braid

mm (in)

With added impregnated
braid or nylon cover
[min 0.1 mm (0.004 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, ¢

6.9.3 Condu

a) wh

b) wh

C) in

6.9.3 (MEX)
be permitted

6.9.4 Condu

a) thé conductors are in Class 2 power limited circuits only;

urrent, temperature, and conditions of service.

ere they are completely enclosed;

ere they are not subject to movement under normal use; and

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

ctors of a size smaller than 18 AWG may be used under the following conditiops:

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

ctors of a size smaller than 24 AWG (0.21 qm?) may be used under the followifg conditions:

b) the current carrying capacity of thé_conductor is not exceeded and is sufficient tg carry the

conti

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

huous normal load current without any temperature related issues; and

1) the conductors shall have an insulation rating not less than the voltage gn 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 wiring that is not
connected to a Class 2 circuit. The width of an opening between a barrier Tnd adjacent

parts shall not exceed the diameter of the Class 2 circuit wire. This dimensjon 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 (0.21 mm 2) 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.J70 in).

6.9.8 An insIIated wire connector having a voltage rating less than that required forthe application may
be used if th¢ splice, including the connector, is additionally covered with insulation rated for the voltage
difference befween the required voltage and the rated voltage of the connector.
6.10 Identification and polarity

6.10.1 A conductor terminal intended for the connection of the neutral Cohductor of the brangh circuit shall
be substantiglly white in color or be marked neutral adjacent to-{he terminal in accordan¢e with Table
20.1.1, Item ].5.

6.10.2 The insulation on a conductor intended for connectiento the neutral conductor of the pranch circuit
shall be idenfified by one of the following means:

a) be colored white or grey;

b) bg of any color except green, withca continuous white tracer throughout its lengt

=4

c) belidentified at the point whére’connected to the branch circuit by white paint, tape, ink, or
permanent tag; or

d) bg provided with one\er more raised longitudinal ridges, if a parallel conductor flgxible cord.

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

6.10.4 A corg-and-plug-connected luminaire equipped with a polarized two-pole, two-wire parallel blade
attachment pjugshall be marked for proper polarity in accordance with Table 20.1.1, Item 4.5.
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6.11 Electrical spacings

6.11.1 The minimum spacings other than on printed circuit boards or on board-mounted components

shall be not less than those shown in Table 6.11.1 between:
a) uninsulated live parts of different potential; and
b) uninsulated live parts and non-current-carrying metal parts.

Table 6.11.1
Minimum spacings other than on printed circuit boards or on board-mounted com

ponents —

clearance through air and creepage distances over surface for uninsulated live parts

(See Clauses 6.11.1, 6.11.7, and 6.11.10.)

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

0 -|50 0-71 1.6 (0.063) 1.6 (0.063)

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

151 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 As an alternative to those spacings required in Clause. 6.11.1, for locations other than for wiring

terminals or gpacings to a dead-metal conductive enclosure;’spacings are permitted to be i
with UL 840 and CSA C22.2 No. 0.2. Overvoltage Categdory Il applies to circuits directly con
branch circuif. Printed wiring boards are presumed tovhave a minimum CTI of 100 unless
greater.

6.11.3 Spacings shall be measured with all fitfings installed as intended, whether or not they
with the luminaire. Parts that can be rotated after installation shall be moved to a position t
the spacing Qeing measured.

6.11.4 The dgpacings at fuses and fuseholders shall be measured with the fuses in place
fuses removead. The fuses shallbé those with the maximum standard dimensions.

6.11.5 The gpacing shall be determined using the voltage measured between the electricg
than lamp igniters, opérating under normal operation with the luminaire connected to a po
rated voltage|and frequency.

h accordance
nected to the
known to be

are furnished
hat minimizes

and with the

| parts, other
wer supply of

6.11.6 The spacing between uninsulated live parts of different circuits involving different vol

ages shall be

not less than That required for the circuit of the higher voltage.

6.11.7 The spacings between field wiring terminals of different potential and between the terminals and a
grounded non-current-carrying part shall be not less than 3.2 mm (0.125 in) through air and 6.4 mm (0.250

in) over surface or as indicated in Table 6.11.1, whichever is greater.
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6.11.8 The spacings of a branch circuit conductor terminal shall be measured with the conductor installed.
The size of the conductor shall be suitable for the luminaire current rating but shall not be smaller than 14
AWG.

6.11.9 For the purposes of measuring spacings, a film-coated conductor shall be considered an
uninsulated part.

6.11.10 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.

6.11.11 Spacings for printed circuit boards and for board-mounted components shall comply with
applicable component and end product standards or the electrical spacings requirements in UL 8750, or

CSA C22.2 No. 250.73, or Annex F (CAN) of this standard, as applicable.

6.11.12 The

on printed circuit boards shall not be used to evaluate spacings between traces on the bo

metal mounti
metal parts 0
circuit board.
250.13 shall

6.11.13 Spa

a) co

b) co
reliak
redug

dielectric voltage-withstand option in UL 8750 or CSA C22.2 No. 250.13t0-eval
g hardware such as screws which serve to secure the board to other non-cu
f the luminaire, or between spacings on the board and the metal.of a metal-b

Between these points, the dimensional spacings requirements.in UL 8750 or C
be applied.

mply with Table 6.11.1; or
mply with spacing requirements in UL 8750 or CSA C22.2 No. 250.13 if the di

ed spacings specified in Clause 1742 of this standard.

late spacings
hrd and other
rrent carrying
hcked printed
5A C22.2 No.

Lings between traces or components on a printed-Citcuit board and non-cufrent-carrying
metal parts, ¢ther than those identified in Clause 6.11.12, shalk

stances are

ly maintained and the metal part and;board assembly comply with metal strength tests for

6.12 Electrigal insulation
6.12.1 Electrcal 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 copsideration of

the following:

a) me¢chanical stréngth;

b) di

C) ing

¢lectric_voltage-withstand;

ulation resistance;

d) he

e) de

at-resistant and moisture-resistant properties;

gree of enclosure protection;

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

g) fla
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6.13 Accessibility of live parts

6.13.1 General

6.13.1.1 Accessibility of a live part shall be determined by the articulate probe test of Clause 18.4 during
user maintenance and normal operation.

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 Eleq

trical connections that are in the recess of a wiring device and that arence

electrical insdlating material as shown in Table 15.1.2, Item 19, are considered to be.inac

depth of the

6.13.2.3 The|
or starter ma

6.13.2.4 An
the maximum

6.13.2.5 The
lampholder W
comply with
articulated pr
6.13.2.5 (MH
6.13.3 Acceg

6.13.3.1 Insy

ecess shall be at least 0.8 mm (0.032 in).

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

Lninsulated live part in the secondary circuit of an isolating transformer may be
open circuit secondary voltage is 30 V rms or 42.4\Xpeak.

lampholder leads of a wall mounted luminaire that'are accessible from below
ith the luminaire fully assembled in accordanee with the manufacturer’s inst

bbe test of Clause 18.4.
X) In Mexico, the lampholder lead_pull test is not required.
sibility of insulated parts

lated current-carrying parts specified in Clauses 6.13.3.2 and 6.13.3.3 may |

during user maintenance and normal operation. Contact with all other insulated current-q

shall be prev

6.13.3.2 The|
used without

a) fle

bnted by an enclpsuire or barrier.

additional_mechanical protection:

Xible ‘€ord with insulation thickness equal to or greater than Type SPT-2;

b) fle
the ¢

ered with an
cessible. The

n to the lamp

accessible if

or behind the
ructions shall

the lampholder lead pull test in Clause ,12.38. Accessibility shall be determined by the

be accessible
arrying parts

following cohductors specified in Table 6.9.1 (CAN) or 6.9.2 (USA) shall be pgrmitted to be

> e ttionthic | Fye-SPTt-

hain of a chain pendant luminaire; or

d through

c) other conductors of minimum insulation thickness 0.80 mm (0.032 in), routed through the
chain of a chain pendant luminaire.
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6.13.3.3 Flexible cords, equipment wire, and 600 V rated appliance wiring material specified in Tables
6.9.1 (CAN), 6.9.2 (USA), and 6.9.3 (USA) may be accessible if:

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 ltem (1) or (2), as follows:

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

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

6.13.4 Parts|accessible only during user maintenance

6.13.4.1 Thelfollowing insulated current-carrying parts may be aceessible to incidental contact only during
user maintenpnce that requires an enclosure part to be removed ‘ot opened to accomplish the operation:

a) the terminals of electrical components, if insulated"with material that is mechanidally secured
in plgce; and

b) any wiring or factory-made splices empleying machine-applied twist-on wire conmectors or
othen types of insulated wire connectors\that are acceptable, if not disturbed during|user
mainfenance.

6.14 Grounding and bonding
- 6.14.1 Genefal

- 6.14.1.1 Nor-current-carryinig metal parts and metallized polymeric parts that are accessible during user
© maintenance|or componght replacement without the use of tools and that can involve the [risk of shock
- shall be bonded to grodnd-and shall comply with the bond impedance test of Clause 18.2. A luminaire with
" non-current garrying(partts bonded to ground shall have the resistance of the bonding circuit tested in
accordance with _Clause 18.2.1. If the resistance exceeds 0.10 Q, the bonding circuit shall{be tested as
specified in Glause 18.2.3.

6.14.1.2 The following parts are not required to be bonded to ground:
a) the links of a metal chain used to support a pendant luminaire;

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

) decorative parts, metal guards, and metal shades that do not enclose live parts.
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6.14.1.3 An individual grounding conductor of a chain-and-canopy suspended luminaire shall be
interwoven through the chain from the luminaire to the canopy. Installation instructions shall be provided
in accordance with Table 20.1.1, ltem 1.33.

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.

6.1423 Ag
during user n

6.14.24 A |
mounting ov
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

rounding terminal shall not be located on a removable part, unless the remoy
haintenance does not interrupt the bonding continuity.

minaire required to be grounded in accordance with Clause 6.14.1.1 and
r an outlet box, but not incorporating a means to terminate the-branch circ
all be provided with a mounting crossbar that has a grounding termination me

N) In Canada, a mounting crossbar shall not be required 16 have a grounding

nd in no case less than 18 AWG.

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

grounding conductor of a pendant luminaire may be terminated by hardwar,
e a lampholder or lamphelder bracket when that is the only available terminat

al of the part

designed for
uit grounding
ans.

termination.

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

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

moved during

e that is also
jon point.

6.14.2.8 An insulated grounding eonductor shall be identified by one of the following:
ben;

ben with & yellow stripe; or

c) gréen with a yellow tracer.

6.14.2.9 A sCrew provided for tuminaire grounding statt:
a) not be used for any other purpose;
b) be limited to conductors of size 10 AWG or smaller;

¢) 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;
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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

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 17.39.

Table 6.14.2.1

Ground screw size
(See Clause 6.14.2.9.)

Screw size

Wire size (AWG)

M3.5
M4
M5

(No. 6)
(No. 8)
(No. 10)

18 -14
18-12
18 - 10

uL
Provided by IHS Markit under license with UL
No reproduction or networking permitted without license from IHS

Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617

Not for Resale, 2018/10/15 07:30:48


https://ulnorm.com/api/?name=UL 1598 2018.pdf

AUGUST 28, 2018 NMX-J-307/1-ANCE ¢ CSA C22.2 NO. 250.0-18 ¢ UL 1598 67

Figure 6.14.2.1
Terminal-conductor relationship

(See Clause 6.14.2.9.)

O

SM8614

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 snap-fit lampholder if the bonding
between the lampholder and the luminaire complies with the bonding circuit impedance test of Clause
18.2.

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 6.74.2.7 shall be provided with installafion, thstructions in
accordance with Table 20.1.1, ltem 1.33.

6.14.3 Bonding

6.14.3.1 A bpnding means shall consist of one of the following:
a) a pigtail lead bonding conductor of at least 18 AWG;
b) a {ferminal;
c) a \velded, soldered, or brazed joint;
d) a $crew, rivet, or welded stud;
e) a pressure terminal connector;

f) anlassembly of bolt, nut, and lockwasher or starwasher, or other compressive fagtener that
complies with the bonding circuitimpéedance test of Clause 18.2; or

g) an equivalent conductive path that complies with the bonding circuit impedance {est of
Clauge 18.2.

6.14.3.2 Thel bonding of a ¢onductive part that is coated with vitreous enamel, paint, or sitnilar coatings
can require tleatment of the part, such as masking, removal of the coating at points of connection, or the
use of fasten|ng means that penetrate the surface coating. If special treatment is required of if grounding
continuity is rjot obvjous, acceptability shall be determined by the bonding circuit impedance fest of Clause
18.2.

6.14.3.3 Thecontinuity of the grounding systenT shattmot 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 17.4,
followed by the bonding circuit impedance test of Clause 18.2.
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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) is Jikely to be removed from the remainder of the luminaire during user maintene]nce 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) a achine screw and nut;
b) a screw that threads into metal, with at least two full threads engaging;
C) rivets; or
d) equivalent 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 ahd in no case less than 18 AWG.

6.14.3.7 A chain shall not be considered an, effective bonding means.
6.15 Supply|connections
6.15.1 Powef supply connections

6.15.1.1 A Iminaire shall ke provided with a means of connection to a single branch cirguit and shall
have one or more of the_following:

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

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

c) a length of a flexible cord as specified in Clause 11.6;
d) tap conductors as specified in Clause 12.6.2;
e) a pressure or screw terminal block;

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

g) provision for connection of cable; or
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h) (CAN) a length of flexible cord as specified in Clause 8.3.3 (CAN).

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

6.15.1.3 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, ltem 2.5.

6.15.1.5 A luminaire that requires branch circuit conductors rated higher than 60 °C, as determined during
the normal femperafure tesis in Clause 15, or that complies with the temperaiure-test-exempt
requirements| of Clause 7.2 shall be marked with the minimum temperature rating of thé/pranch circuit
conductors irf accordance with Table 20.1.1, Iltem 1.1.

6.15.1.5 (CAN) In Canada, a luminaire that requires branch circuit conductors ‘rated higher than 75 °C,
as determined during the normal temperature tests in Clause 15, or that 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, ltem 1.1.

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

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

6.15.2 Condtit connections

6.15.2.1 A luminaire provided with a means,aof\conduit connection shall be shipped with proyision to close
all but one ofl the conduit openings. Closure plugs may be packaged separately with the luminaire.

6.15.2.2 The dimensions for the unthréaded opening and the minimum unobstructed diamegter of the flat
surface surrqunding the back ofvan- opening for conduit shall comply with the values shpwn in Table
6.15.2.1.
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Table 6.15.2.1
Dimensions for conduit openings

(See Clauses 6.15.2.2 and 6.15.2.5.)

Nominal trade size of conduit Unthreaded opening diameter Minimum diameter of flat 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 smopth and well rounded for protection of the conductors. The unthreadédthroat diameter shall
have a minimum internal diameter as shown in Table 6.15.2.2.
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 oné&.of the following configurations:
a) when tapped all the way through, the opening shall have at least 3.5 threads buf no more
than b threads; or
b) when not tapped all the way through, the opening shall have at least 5 threads.
6.15.2.5 Thel minimum.tnobstructed diameter surrounding the back of an opening threadqd all the way
through shall comply\with the minimum diameter of flat surfaces as shown in Table| 6.15.2.1, to
accommodatg the.cenduit bushing.
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6.16 Wiring compartment and junction box volume for branch circuit conductors

6.16.1 The minimum volume of a field wiring compartment or junction box for branch circuit connections
shall be determined as follows:

a) by calculating the required minimum volume in accordance with Clauses 6.16.2 and 6.16.3;
or

b) by providing a representative sample for engineering evaluation in accordance with Clauses
6.16.4 and 6.16.5.

6.16.2 The calculation shall include the following:

a) branch circuit conductors entering the luminaire;
b) branch circuit conductors leaving the luminaire;
c) ingulated grounding conductors;

d) ingulated bonding conductors;

e) ballast conductors;

f) lampholder conductors;

g) thjough wire conductors;
h) control device conductors; and
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 shgall apply:

a) th¢ volume of a wiringsxcompartment or junction box with only one conduit or cable entry shall
be cqlculated usingfwo’12 AWG branch circuit conductors and one 12 AWG insuldgted
grounding conducter;

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

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

d) uninsulated grounding or bonding conductors integral to the luminaire shall not be counted.
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Table 6.16.1
Conductor volume for determination of the minimum wiring compartment or junction box
volume
(See Clause 6.16.3.)
Wire size, AWG Conductor volume
cm? (in3)
18 8.2 (0.5)
16 9.8 (0.6)
14 12.3 (0.75)
12 16.4 (1.0
10 27.9 (1.7)
6.16.4 A sample of the wiring compartment or junction box provided for engineering evalugtion shall be
wired as intepded, and the following shall apply:
a) copductors entering, leaving, or residing in the wiring compartment ofjunction bgx shall
exterd at least 150 mm (6 in) inside;
b) wife connectors of the appropriate type and size shall be used;
c) a iring compartment or junction box with only one caonduit or cable entry shall He wired with
at legst two 12 AWG branch circuit conductors and one/12 AWG insulated grounding conductor;
d) a yiring compartment or junction box with more‘than one conduit or cable entry ghall be
wired with at least two 12 AWG branch circuit.edaductors entering, two 12 AWG branch circuit
condlictors leaving, and two 12 AWG insulated grounding conductors;

e) the required number of insulated or uhinsulated bonding conductors shall be inst

f) all
provi

conductors for lampholder, ballasts, control devices, and other accessories int
Hed with the luminaire shalkbe installed; and

g) thjough-wiring branch_gircuit conductors as determined by the luminaire marking

using

6.16.5 The ¢
other access

wire connectors(ofthe appropriate type and size.

pvers shall beinstalled as intended without damage to the conductors, wire co
Dries.

alled;

ended to be

are installed

hnectors, and
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6.17 Separation of circuits
6.17.1 Factory 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-installed wiring
6.17.2.1 Luminaires designed for the field installation of power limited circuits shall be provided with a

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

6.17.2.2 Power limited circuit wiring and the branch circuit wiring in the same wiring cemgartment shall
be permanently separated a minimum 6.4 mm (0.250 in) by:

a) separate entries for field-installed branch circuit wiring and power limited wiring, pnd
b) reliable routing of the conductors within the luminaire; or
¢) bafriers that comply with Clauses 6.17.2.3 and 6.17.2.4.

6.17.2.3 A barrier used to separate power limited wiring fram“branch circuit wiring in a field wiring
compartment| shall be made of:

a) minimum 0.4 mm (0.016 in) thick metal bondéd to other grounded parts of the IUminaire;
b) minimum 0.7 mm (0.028 in) vulcanized.fiber; or

¢) mihimum 0.7 mm (0.028 in) molded)polymeric material with a temperature rating| suitable for
the temperature involved.

6.17.2.4 Thel width of an opening between a barrier and adjacent parts of the luminaire that separate
power limited wiring from branch«circuit wiring shall not exceed 1.6 mm (0.063 in). This dimension shall
be measured between the barrier"and the enclosure walls, components, or the like that sefve as part of
the compartment.
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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 15.12.2 (MEX).

7 Incandescent luminaires — supplementary requirements

7.1 General

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

7.1.2 A lumipaire shall be marked, in a location visible during relamping, with acecaution, fhe maximum
lamp wattagg, and the lamp type, in accordance with Table 20.1.1, ltems 3.18,and 3.1.

7.1.2 (CAN) [n Canada, the caution marking of Table 20.1.1, Item 3.18, is\net required.
7.1.3 More than one lamp wattage and lamp type, as applicable}" may be included|in the lamp
replacement jmarking if sufficient testing is conducted to confirm-hat the temperature reqdirements are

met.

7.1.4 An incandescent luminaire intended for connection 40-other than a nominal 120 V c|rcuit shall be
marked with the input line voltage in accordance with Table 20.1.1, Item 1.4.

7.2 Temperature test-exempt luminaires

7.2.1 Generd

7.2.1.1 An incandescent luminaire that.complies with Clause 7.2 is exempt from the normaj temperature
tests of Clause 15 but shall comply with all other applicable test requirements .

7.2.1.2 The following incandeseent luminaires are not temperature test exempt:

a) regessed luminaires;

nal vehicles,

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

7.21.1and 7.2.1.2.

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

7.21.1.

Maximum number of lampholders permitted in a lamp compartment

Table 7.2.1.1

(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-m¢unted 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

N/A Not applicgble.

1 If the lamp is|in a vertical, base-up position, one lampholder or a single row of multiple lampholders is permittefl, spaced 150
mm (6 in) centgr-to-center.
If the lamp is il a horizontal position, two lampholders maximum are permitted.

2 Multiple lampholders are permitted, each wittha.bullet shade.

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

uL

Luminaire type Lampholder type Lamp compartment
Exposed Ventilated Partially enclosed Enclosed
Pendant ceilingt 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
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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 and Candelabra 60 W per lamp 60 W per lamp 60 W per lamp 60 W per lamp

post-mounted Intermediate 40 W per lamp 40 W per lamp 40 W per lamp 40 W per lamp
Medium 300 W per lamp 450 W per 450 W per 450 W per

compartment compartment compartment

NOTE Maximur—t-se-w-ﬁeﬂeet"r Hypeo—or o0 Worany-othertype-
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.)

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

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 LAMP COMPARTMENT has no enclosure or barrier 1o restrict the 11ow of air or heat raaiation.

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

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

ENCLOSED LAMP COMPARTMENT has no ventilation openings or has open area, X, that is less than 19.3 cm? (3 in®) for each
lamp in the lamp compartment or that is less than the maximum cross-sectional area of the compartment, Y.
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7.2.1.5 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:

a) medium base, 60 W A19;

b) int

c) ca

ermediate base, 25 W T8; or

ndelabra base, G16-1/2.

7.2.2 Condu
7221 Aco
a) 50
150 {
cond
b) m
7222 Aco
metal barrier
a) 38

b) 25

Ctors integral to the luminaire

hductor spaced:

C, unless otherwise specified in Clause 7.2.2.2 or 7.2.2.3, in which' case the |
ictor insulation rating specified may be used; or

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

mm (1 in) from the lamp or lampholder, and the conductor is secured to prev

with {he barrier.

mm (2 in) or less from a lamp or lampholder shall have a minimum’insulation| rating of

bwest

bre than 50 mm (2 in) from a lamp or lampholder shall have a minimum insulafion rating of
60 °C¢.

hductor shall have an minimum insulation temperature rating of 75 °C when there is a solid
between the conductor and the lamp or lampholder and the barrier is spaced 4 minimum of:

ent contact

7.2.2.3 A conductor located in areas A.or’B as shown in Figure 7.2.2.1 shall be rated as shown in Table

7.221.
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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 o)
~ o _
551__;3
S3819
Table\7.2.2.1

Minimum temperaturé’rating of conductor in °C
(See Clauses 7.2.2.3 and 7.2.3.5.)

Lamp compgrtment Position of lamp.base Areas in Figure 7.2.2.1
Area A Area B
Total lamp compartment, W Total lamp compartment, 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 90 105
Partially enclospd Base down vertical £29 degrees 75 75 75 90
Base horizontal +61 degrees, 75 90 90 105
~15 degrees
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 ltem 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 lun
in) long, med
coming withir
conductors W
1.1, unless o

7.2.3.4 A lun
circuit condu
conduit conn
temperature
a minimum o)

a) 38

b) 25

50 mm (2 in) of a lamp or lampholder shall be permitted to be connegted to
ith a minimum insulation temperature rating of 60 °C in accordance with’ Tabl
herwise specified in Clause 7.2.3.4 or 7.2.3.5.

ninaire that provides a solid metal barrier between any lamp.er,lampholder an
ttor, assumed to be 150 mm (6 in) long, measured from the\eenter of the outl
ection point, shall be marked for branch circuit conductors with a minim
ating of 75 °C in accordance with Table 20.1.1, Item-I{1, provided that the bar
-

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

with the barrier.

7.2.3.5 A lun
Figure 7.2.2.
temperature

7.2.3.6 A wag
(0.125 in) frg
marked to in
accordance |

hinaire that permits a branch circuit conductor to be located in areas A or B
shall be marked in accordamce with Table 20.1.1, Item 1.1, with the appropri
ating as specified in Table.722.2.1.

[I-mounted luminaireyshall have the outside surface of the canopy located at
m the lamp envelope and lampholder (see dimension A of Figure 7.2.3.1)
dicate the branch~circuit temperature rating in accordance with Table 7.2.3
yith marking fequirements of Clause 11.6.10 (USA) and 11.6.10 (CAN).

Ninaire construction that prevents the branch circuit conductors, assumed 1o,0e 150 mm (6
isured from the center of the outlet box face or luminaire conduit connection point, from

ranch circuit
20.1.1, ltem

d any branch
t box face or
m insulation
rier is spaced

mm (1 in) from the lamp or lampholder,“and the conductor is routed to prevemt contact

as shown in
ate insulation

least 3.2 mm
and shall be
.1 and be in
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Figure 7.2.3.1
Minimum lamp spacings for wall-mounted luminaries

(See Clauses 7.2.3.6 and 7.2.5.7.)

A —=i

S

LAMPHOL DER

\:anv

S3820A

Note: Dimension| A is minimum 3.2 mm (0.125 in).

Table\7.2.3.1
Minimum temperature ratings of branch ¢ircuit conductors for wall-mounted lunpinaires

(See Clause 7.2.3.6.)

Lamp compartment Maximum lamp compartment Allowable branch gircuit
wattage temperature, °C
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 % /WI rafwt
E X X ;

EXPOSED VENTILATED PARTIALLY ENCLOSED
LAMP COMPARTMENT LAMP COMPARTMENT LAMP” COMPARTMENT

W"WT Z x
l

ENGLOSED LAMP COMPARTMENT

Note: Dimension/X\is 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.
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Figure 7.2.5.1
Temperature-test-exempt surface ceiling-mounted luminaires

(See Clauses 7.2.5.1,7.25.2,7.25.3,7.25.4,7.25.5, and 7.2.5.7)

7z, 7
c é | i |1
i D £
B
[l MINIMUM
OPEN AREA
T
\DIFFUSER OR ACCESSORIES
A | MINIMUM 25 mm <1 ind. D - MINIMUM 32 mm <1.25 jnm)
B | MAXIMUM 38 mm (1.5 ind. E - MINIMUM 45 mm (1.754in).
C | MINIMUM 102 mm ¢4 ind.
EXPOSED LAMP COMPARTMENT
33 A Arszz0p A
c —’| A B F D E
N Coioo J7 |
I
I
1
I
I
B-D-E MEASURED Ig
FROM THE NEAREST> PART =
OF THE LAMP INCLUDING
THE SCREWBASE
A | MINIMUM 51 mm (2 in). _ \
B F MINIMUM 21 mm (1625 in. D - MINIMUM 45 mm (1.75 in
c b MINIMUM a1 1e35 ind E MINIMUM 64 mm (2.5 in).
nn no. F - MINIMUM 64 mm (25 in).
G - MINIMUM 76 mm (3 in.
PARTIALLY-ENCLOSED LAMP COMPARTMENT
/
i
C
\
A MINIMUM 38 mm (1.5 in).
B + MINIMUM 19 mm <075 ind \
C - DIMENSION D SHALL NOT EXCEED DIMENSION C. R
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, ltems 3.18 and 3.1.

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

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

7.2.5.4 A partially enclosed lamp compartment as shown in Figure 7.2.5.1 shall be exposed at the top,
with no glassware or other material partially or completely enclosing the area above the lamps.

7.2.5.5 A lurpinaire shown in Figure 7.2.5.1 shall be provided with thermal insulation, th
closes off thel opening to the outlet box at the ceiling line. The thermal insulation shalheompl

5.18.5.

7.25.6 Aco

7.2.5.7 The

screwbase lamps:
a) medium base, 60 W A19;

b) intermediate base, 25 W T8; or

c) ca
7.2.6 Surfac

7261 Alu

.compartment
“caution, max

17261 (CAN

©7.2.6.2 A luninaire showrin Figure 7.2.6.1 shall be provided with a mechanical means to p
‘being aimed

shall have ndg

7.2.6.3 A lun

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

hdelabra 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 3.18
) In Canada, thescaution marking of Table 20.1.1, Iltem 3.18, shall not be requ
At or direcied 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

ot completely
y with Clause
50 °C.

the following

closed lamp
ype lamp, or
and 3.1.
ired.

revent it from

of the shade

it completely

closes off th
5.18.5.
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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.)
LN
B A A A
i
Notes:
A — Minimum 25 mm (1 in) from bottom of canopy to point where syivel joint enters shade.
B — Minimdym 19 mm (0.75 in).
S3823
7.2.7 Surfac¢ wall-mounted luminaires

7271 A Iun:inaire that appears to be made so-that it can be mounted either to a ceiling or|

does not co
in accordanc

7.2.7.2 A lun
from the bach

have a minimum branch circuit conductor insulation temperature rating of 60 °C when th¢

marked to pu

ply with the requirements of Clause 7.2.5 or 7.2.6 shall be marked for wall n
b with Table 20.1.1, Iltem 2.10:

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

sh the conducters into the outlet box, in accordance with Table 20.1.1, ltem 1

wall and that
ounting only,

2 in) or more
mounted may
b luminaire is
25.
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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
contdinment barrier.

7.3.1.2 A luminaire employing a tungsten-halogen lamp that does not require~an adgitional lamp
containment parrier may be provided with a lamp containment barrier or shall be:

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

b) marked with a caution, the maximum lamp wattage, the type of shielded lamp, and the lamp
replapement requirements in accordance with Table 20.1-{ltems 3.1, 3.18, and 3.21.
Additionally, the luminaire may be marked with the synibol shown in Figure D.4, if the luminaire
is prgvided with instructions in accordance with Table\20.1.1, Item 1.33, that explain that the
symiol on the lamp package is an indication that the"lamp does not require additiopal shielding.
7.3.1.2 (CAN) In Canada, the caution marking of Table'20.1.1, ltem 3.18, shall not be required.
7.3.1.3 A lamp containment barrier shall be secured in position by one of the following methods:
a) me¢chanical means that produces an interference fit;
b) physical fit; or

c) other similar means:

7.3.1.4 A luminaire with a‘removable lamp containment barrier 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.

7.3.1.4 (USA) In the"United States, the barrier marking of Table 20.1.1, Item 3.12, is not rgquired.

7.3.1.5 Operrtotes—ima tamp containment—barrier that—are tocatedatpoints—where particles 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:

a) ceramic;

b) glass 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) polymeric 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:

a) 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 Accesq

7.3.2.1 Lam
relamping un

a) all
beco

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

contg

Mply with tThe Tamp containment barrier melt-through test of Clause 17.29,01
Clause 17.3.

ibility of double-ended lamp terminals

b terminals of a double-ended tungsten-halogen lamp shall™not be acce
ess:

ungrounded circuit conductors are disconnected by an ifiterlock switch before
me accessible; or

ct with the grounded lampholder terminal; or

the five-inch

5sible during

the parts

make initial

c) the supply circuit has one grounded conductor, and in order to be fully installed {he lamp is

requi
mark|
a cal
20.1.

7.3.2.1 (CAN

7.3.2.2 Anin

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

marked with
3.19 and 3.6

7.3.2.3 (CAN

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, ltems 3.19 and 3.10.

) In Canada, the caution_marking of Table 20.1.1, ltem 3.19, shall not be requ

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

A cautiondand to disconnect power before servicing in accordance with Table

)ny€anada, the caution marking of Table 20.1.1, ltem 3.19, shall not be requ

nall be
nection with
b with Table
ired.

18.3.

witch shall be

20.1.1, ltems

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 afdapter shall not be provided o convert a Tuminaire employing a lamp wiih |a lamp base
configuration|shown in Table 7.3.3.2 (for use at a nominal operating voltage of 120 V)io-dccommodate
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)voltage gonverter.
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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 A
4 mnf (0.T571n) iﬁ
Bipin|C-C G5.3
5.3 mm (0.209 in) {3
Bipin|C-C GUS5.3
5.3 npm (0.209 in) GX5.3
GY5.3
Bipin|C-C G6.35
6.35 mm (0.250 in) GX6.35 @
GYB.35
Bipin|C-C GZ6.35
6.35 mm (0.250 in) ﬂg
Bipin[C-C GU7
7 mm (0,275 in) "
Twisf and Lock is
Single Contact BA15S
Bayonet (
Candelabra
Wedge W2.1 x 9.5d %j
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 (m]:]:”
Trilite E26d {]:m]l
Mogul E39 mﬂ
Double-ended R7S @@
Double-endéd RX7S @ @
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 Fluorescent luminaires — supplementary requirements

8.1 General

8.1.1 The requirements in Clause 8 are supplementary to other applicable requirements in this Standard.

8.2 Ballasts

8.2.1 A fluorescent luminaire shall use a thermally protected ballast, except that a non-thermally
protected simple reactance ballast may be used:

a) with straight tubular lamps; or

b) wh
2.4.

8.2.2 A lumirn

a) it
conn

b) it
8.3 Supply ¢

8.3.1 When
resulting in a

en the luminaire is marked for outdoor use only, in accordance with Table.20

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

bhall be provided with means for connection of the ballast using one of the po
pctions described in Clause 6.15.

bhall not employ single-pins type lampholders.

tords 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 oftany component it can contact, whiche

1.1, ltem

equirements:

ver supply

the supply cord of a luminaire permits thie) cord to be pushed back into the enclosure,

bly 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 measured during the normal\teniperature test of Clause 15.
Table 8.3.1
Minimum temperature rating of conductors
(See Clauses 8.3.2 and 8.5.2.)
Position\of conductors relative to ballasts Temperature|°C

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

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

of entry to the ballast

In contact wjith.ahy 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.

Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617
Not for Resale, 2018/10/15 07:30:48

uL
Provided by IHS Markit under license with UL
No reproduction or networking permitted without license from IHS


https://ulnorm.com/api/?name=UL 1598 2018.pdf

AUGUST 28, 2018 NMX-J-307/1-ANCE ¢ CSA C22.2 NO. 250.0-18 ¢ UL 1598

93

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

intended for installation in an accessible suspended ceiling shall be:

a) a hard-usage type for a system voltage up to 300 V, or an extra-hard-usage type for a

system voltage up to 600 V;
b) no longer than 3 m (10 ft);
c) fitted with an attachment plug; and

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

8.4 Lamphofders

8.4.1 Lamphplders shall be of a type and voltage rating suitable for the lamp and ballast iftended to be

used.

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

the output vojtage or voltage to ground, if marked on the ballast.

8.4.3 The voJtage rating of lampholders intended for use with a simpléreactance ballast shiall be greater

than the supply voltage.

8.4.4 Circuitrinterrupting-type lampholders required by the, ballast marking shall be

accordance With the ballast wiring diagram.

connected in

8.4.5 Lamphplders of the single pin, slimline type shall have the circuit-interrupting mechanism in the

stationary lampholder.

8.4.6 Lamphplders of the circuit-interrupting dype shall be connected in the line side of the ballast and

have a voltage rating greater than the supply voltage.

8.4.7 The lampholders connected to'the high voltage ballast conductors shall be rated:

a) 600 V minimum; or,

b) 250 V and provided with a supplementary insulation consisting of 0.4 mm (0.01§ in) thick

matefial of fiber2ar phenolic composition; or

¢) 250 V_and provided with a 2 mm (0.078 in) permanent air space between the back of the

lampheldef and the metal of the luminaire.

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 15 and the abnormal temperature test of Clause 16.

8.5.2 The following constructions are not temperature test exempt:
a) Type IC recessed luminaires;

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

c¢) luhinaires intended for operafion in elevated ambient temperature;

d) luminaires provided with polymeric enclosures or water shields with a mechanicsa
tempgrature rating less than 105 °C;

e) luminaires marked for through wiring that do not comply with Clause-8.5.3;

f) luminaires employing more than one ballast spaced less than 25 mm (1 in) end tp end or 100
mm (4 in) side to side;

g) luminaires with wire whose insulation temperature rating does not comply with Table 8.3.1;

h) luminaires provided with a non-thermally-protected ballast, rated for use with single-ended
fluorgscent lamps;

i) wef locations luminaires with gaskets or-bushings;
j) luminaires provided with a thermallyprotected ballast located less than 75 mm (3 in) from a
knockout or other power supply entry, unless the luminaire is marked for 90 °C supply

condlictors in accordance with-Table 20.1.1, ltem 1.1; and

K) luminaires employing single-ended fluorescent lamps.

8.5.2 (USA) |In the United States, luminaires employing single-ended fluorescent lamps @nd thermally
protected ballasts shall bextemperature test exempt.

8.5.3 A lumipaire intended for use with through wiring is temperature test exempt under|the following
conditions:

a) thewiringcompartmentisat feast 3 mm (05 frorm the Tecessed housing;and

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

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

Table 8.6.1
Multiplying factors for ballasts
(See Clause 8.6.1.)

Maximy

m ballast output current in milliamperes Minimum acceptable ‘multiplying facftor
120 or less 0.6
121 — 200 0.8
210 - 300 1.2
301 — 460 1.5

8.6.2 A lumir

to indicate thg plate, in accordance with Table 20.1.1, ltems™4.1 and 4.2.

8.6.3 A luminaire designed for use with a remote ballast shall be marked to indicate that
ballast is thefmally protected, in accordance with Fable 20.1.1, Item 1.30.

8.6.4 A lum
non-thermally

20.1.1, Item B.22.

8.6.5 A lumir

of exposure ¢f the eye and bare“skin to UV radiation, in accordance with Table 20.1.1, It¢

4.7.

aire intended for use with an adapter plate and.shipped without the adapter sh

inaire designed for use with\single-ended, compact fluorescent lamps
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

all be marked

the intended

and having
ice with Table

f the dangers
ms 3.20 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, ltem 1.43.
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) bg constructed with a ballast(s) identified as Type CC, or

b) bg constructed with lampholders intended for use with instant-start elecironic baljasts in
accofdance with Clause 4.1. Lampholders marked with a circle “I” comply)with these
requirements.

8.9 (CAN) Branch circuit disconnects

8.9.1 (CAN) |In Canada, each fluorescent luminaire utilizing double-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 discgnnect means

that:
a) complies with Clause 8.9.2 (CAN);

b) sirhultaneously opens all circuit conductors between the branch circuit conductors and one or
more| ballast(s); and

c) ar¢ marked according to theirspecific locations, with the marking located and wgrded
according to (1) or (2), as follows:

1) when the disconnect means is installed inside the luminaire, the marking shall be
located adjacent to such means and shall be worded in accordance with Table 20.1.1,
Item 3.25!

2) when the disconnect means is installed outside the luminaire and not acfessible from
thecroom side, the marking shall be located adjacent to the ballast and shall be worded
invaccordance with Table 20.1.1, ltem 3.26.

8.9.2 (CAN) In Canada, an acceptable disconnect means shall consist of one or more of the following:

a) a mating connector with a current-interrupting rating and voltage rating suitable for the
ballast(s) employed in the luminaire;

b) a multi-pole switch that opens all circuit conductors simultaneously and is rated in
accordance with Clause 6.4.1.1;

€) 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, ltems 3.28 and 3.29.

8.10 (CAN) Branch circuit disconnects — Conversion kits

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

a) a glisconnect means that complies with Clause 8.9.2 (CAN);
b) ingtructions that comply with Clause 8.10.2 (CAN);

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

d) a $eparate 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 shallinclude the following markings on|the smallest
packaging unit:

a) a heading, in accordance with Tahle 20.1.1, ltem 1.45;
b) a gaution in accordance with~Fable 20.1.1, ltem 3.27;

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

d) ingtructions redarding the installation of the label required in Clause 8.10.1 (CAN)(d).

9 HID luminpires —(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:

a) thJa luminaire is intended for use with only a Type-O thick-glass parabolic reflecttLr (PAR)
lamp| The luminaire shall be marked with a caution, the lamp wattage and annANS| designation
in acfordance with Table 20.1.1, Items 3.18, 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
halidg Type-O. The luminaire shall be marked with the lamp Wwattage and an ANSI flesignation
in acgordance with Table 20.1.1, Item 3.8. The lamp designation in the marking spécified 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 position.
9.3.3 Open |
lamp are like
luminaire shg

oles in a lamp containment barrier thatiare located at points where particles frg
ly to drop and rest or that providea direct line of sight to the arc tube fron
Il not permit the passage of a 3¢3 mm (0.130 in) diameter rod.

m a ruptured
n outside the

9.3.4 A lamp containment barrier shalkbe’constructed of the following material:

a) ceframic;
b) glgss;

c) metal screen;

d) me¢tal_ having a minimum thickness of 0.41 mm (0.016 in); or

tyrmeric Tmateriat:

e)p

9.3.5 The part of a glass containment barrier where particles from a ruptured lamp are likely to drop and
rest shall be minimum 3.0 mm (0.118 in) thick.
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9.3.6 A polymeric material shall not be used as a lamp containment barrier for vertically oriented (+15
degrees) metal halide lamps that are rated from 175 — 400 W unless the luminaire is marked to restrict its
application to outdoor environments in accordance with Table 20.1.1, Item 2.4.

9.3.7 If the part of a glass containment barrier where particles from a ruptured lamp are likely to drop and
rest is not borosilicate or tempered glass, it shall comply with the lamp containment barrier thermal shock
test of Clause 17.28.

9.3.8 The part of a polymeric containment barrier where particles from a ruptured lamp are likely to drop
and rest shall comply with the lamp containment barrier melt-through test of Clause 17.29 or the five-inch

flame test of Clause 17.3.

9.4 Ultra-vidlet (OV) attenuation barriers for metal halide Tamps without integral UV_Blocking

outer glass envelopes

9.4.1 Genergl

9.4.1.1 A luminaire intended to be used with a metal halide lamp shall:
a) bd provided with an UV attenuation barrier in accordance with~Clauses 9.4.1.2 t¢ 9.4.1.4;
b) use a metal halide lamp with a quartz outer envelope thdt is marked with an ANSI lamp code
that includes an “E” or “O” (e.g., M130/E) and be provided’with a marking instructing the user to
use @nly a metal halide lamp that is marked with the ANSI lamp code that includes|an “E” or
“0O,” identifying it as complying with ANSI C78.3804.in accordance with Table 20.1.1, ltem 3.23;
or
c) use a metal halide lamp with a glass outer envelope and marked with an ANSI lamp code
that ipcludes an “E” or “O” or “S” (e.g., MI135/0), identifying it as complying with ANSI C78.380.
The lamp replacement marking shall @lso include the ANSI lamp code “E” or “O” o “S” as part

of thg¢ lamp designation in accordance with Table 20.1.1, ltem 3.8.

9.4.1.1 (MEX

a) be

b) us
that i
use (
HO’H i
ltem

) In Mexico, a luminaire.intended to be used with a metal halide lamp shall:
provided with an-UV attenuation barrier in accordance with Clauses 9.4.1.2 g

e a metal halide lamp with a quartz outer envelope that is marked with an AN
hcludes an“E” or “O” (e.g., M130/E) and be provided with a marking instructin
nly a metal halide lamp that is marked with the ANSI lamp code that includes
dentifying it as complying with NMX-J-547-ANCE, in accordance with Table C
3.22, or

9.4.1.4;

S| lamp code
g the user to
an “E” or
1 (MEX),

c) use a metal halide lamp with a glass outer envelope and marked with an ANSI lamp code
that includes an “E” or “O” or “S” (e.g., M135/0), identifying it as complying with NMX-J-547-
ANCE. The lamp replacement marking shall also include the ANSI Lamp Code “E” or “O” or “S”
as part of the lamp designation.
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9.4.1.2 An UV attenuation barrier shall be constructed of the following materials:
a) glass in accordance with Clause 9.4.2;
b) metal; or
C) ceramic.

9.4.1.3 A UV attenuation barrier shall not have any open holes that would permit direct viewing of the light
source or light that is reflected from only one surface.

9.4.1.4 A luminaire with a UV attenuation barrier shall be provided with an interlock switch in accordance
with Clause §.4.2° 10 de-energize the Tamp when the Tamp compariment 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 (0.15%in);

b) another type of glass that has a minimum thickness of 3,0 mm (0.118 in) and that complies
with {he ultra-violet transmission requirements specified in.Table 9.4.2.1; or

c) other types of glass with a minimum thickness of 3:0 mm (0.118 in) if the luminajre, lamp,
and attenuation barrier comply with the accepted effective UV power limits describgd in the
ANSVIESNA RP 27 series of standards; and theduminaire is marked to identify the[lamp in
accofdance with Table 20.1.1, ltem 3.24.

Table 9.4.2.1
UV transmission requirements of glass

(See Clause 9.4.2.1.)

Wavelength, nm Maximum transmission percentagge
350 85
320 40
300 8
290 0.5
< 290 0.1

9.4.2.2 A U\ attenuation barrier shall withstand without fracture a 2.7 J (2 ft-Ib) impact dising the test
apparatus desseribed in Clause 19.21.

9.4.2.3 A UV attenuation barrier used on a ground-mounted recessed luminaire or a luminaire marked as
suitable for installation within 1.22 m (4 ft) of the ground shall withstand without fracture a 6.8 J (5 ft:Ib)
impact using the test apparatus described in Clause 19.21.
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9.5 Accessibility 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 int¢g
9.5.3 Luming
caution and 4
and 3.6.

9.5.3 (CAN)
9.6 Marking

9.6.1 An HIO
the ballast ra|

9.6.1 (MEX)
that coincide

9.6.2 An HID
wattage that
Table 20.1.1,

9.6.3 More
replacement

ling, in accordance with Table 20y1.1, Iltem 3.8.

Ed, adjacent to the Tampholder connected to the grounded supply connection,
bn and with a statement indicating the method of lamp insertion in the lamphe
ngs shall be in accordance with Table 20.1.1, ltems 3.19 and 3.10.

In Canada, the caution marking of Table 20.1.1, ltem 3.19, shall not'be requir
rlock switch shall comply with the interlock switch enduranceest of Clause 1§
ires employing a double-ended HID lamp without an intetlock switch shall be 1

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

In Canada, the caution marking of Table 20.%1; Item 3.19, shall not be requir

luminaire shall be marked with the-famp 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 a-lamp that does not have an ANSI designation shall be marke
coincides with ballast rating and, if applicable, the voltage and lamp type, in ac
ltems 3.14_and 3.17.

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

with a
der. These

bd.

3.

narked with a
1, ltems 3.19

%

coincide with

b designation
B.

d with a lamp
ordance with

in the lamp
re met.

9.6.4 A rem
incandescent

tebattastedHtDtumimaire Tay bear a tamp reptacement marking for bottr=a
lamp provided that:

HID and an

a) the luminaire complies with the construction and performance requirements in this Standard
for both HID and incandescent luminaires;

b) the luminaire is additionally marked in accordance with Table 20.1.1, ltem 3.15; and

c) the installation instructions provide clear direction for the installer to place a check mark on
the appropriate lamp replacement marking option based on the lamp type for the particular

instal
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9.6.5 A luminaire that uses only a low-pressure sodium lamp shall not be required to have a lamp
replacement marking.

9.6.6 A luminaire with a removable lamp containment barrier as described in Clause 9.3 that is required
to be removed during user maintenance shall be marked to keep the barrier in place, in accordance with
Table 20.1.1, Item 3.12.

9.6.7 A luminaire with a removable UV attenuation barrier that is required to be removed during user
maintenance shall be marked with a caution and to keep the protective barrier in place or replace
removable parts in accordance with Table 20.1.1, Items 3.20 and 3.13.

9.6.7 (CAN) In Canada, the caution marking of Table 20.1.1, ltem 3.20, shall not be required.

10 LED lumjnaires — supplementary requirements
10.1 Generdl
10.1.1 The requirements in this clause are supplemental requirements for LED<uminaires.
10.2 Lamphplders

10.2.1 A lampholder shall have an electrical rating suitable for the LED lamp load to be used.
10.3 Printed wiring boards
10.3.1 A printed wiring board shall comply with the requitements in UL 8750 and CSA C22.R No. 250.13.
10.4 Emergeéncy battery packs

10.4.1 A lumlinaire provided with a factory-installed emergency battery pack shall be:

a) ingtalled in accordance with-the installation instructions marked on or provided wjith the pack;
and

w

b) marked to indicate emergency backup in accordance with Table 20.1.1, ltem 1.4
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10.5 Markings

10.5.1 A luminaire having an integral LED driver shall be marked with the input rating in volts, frequency
in hertz, and total amperes or watts, in accordance with Table 20.1.1, Item 1.3.

10.5.2 A luminaire intended for connection to a remote LED driver that requires a driver with a constant
voltage output shall include the following marking information on the luminaire in the format S16-L3:
constant voltage — voltage; nature of the supply (AC or DC); frequency (for ac rating only); and current or
wattage.

10.5.3 A luminaire intended for connection to a remote LED driver that requires a driver with a constant
current output shall include the following marking information on the luminaire in the format S16-L3:
constant current — current; nature of the supply (AC or DC); frequency (for ac rating only); gnd voltage or
wattage.

10.5.4 Luminaires having a replaceable lamp of the type specified in Annex G shall be marked with a
lamp replacement marking as noted in Annex G.

10.5.5 A lunfinaire having a replaceable lamp of a type other than thosel specified in Anngx G shall be
marked, in a|location visible during lamp replacement: “CAUTION — RISK OF FIRE. REALACE ONLY
WITH LAMP| MODEL , MANUFACTURED BY ”. The marking sHall be in the
format S24-L{1.

11 Surface-mounted luminaires — supplementary requirements

11.1 Generadl

11.1.1 The
Standard.

equirements in Clause 11 are supplémentary to other applicable requirements in this

11.2 Mountihg means

11.2.1 A lum
machine scre

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

from the mod

11.2.2 Acro
1.35 mm (0.C
steel.

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

nting surface to the luminaire surface that contains the screw holes.

Esbar 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

11.2.3 The tf

fCRMessof a crossbarmay be reducedto 0 mm(0-040-in) for steetand—t=#

for metal other than steel if reinforced by forming flanges along the edges.

1m (0.055 in)

11.2.4 The thickness of a crossbar may be less than 1.0 mm (0.040 in) for steel and 1.4 mm (0.055 in)
for metal other than steel if the crossbar complies with the loading test of Clause 17.15.
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11.2.5 A luminaire, including lamps, shall be provided with means of support independent of the outlet
box and shall be marked and provided with installation instructions in accordance with Table 20.1.1, ltems

1.21 and 1.33, if it is:
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 11.4 kg (25 Ib).
11.2.5 (USA) In the United States, a luminaire, including lamps, shall be provided with means of support

independent of the outlet box and shall be marked and provided with installation instructions in
accordance with Table 20.1.1, ltems 1.21 and 1.33, if it is:

a) a €eiling surface Type and weighs more than 22.7 kg (50 Ib); or
b) a $urface wall-mounted type and weighs more than 22.7 kg (50 Ib).

11.2.6 A twg-piece polymeric electrical connector and support assembly for mounting a luminaire to an
outlet box shall:

a) beg provided with a means for connecting the neutral, ungrounded, and grounding conductors
in actordance with Clause 6.14;

b) have no uninsulated live parts on the outlet box mounted piece that are accessiljle to
incid¢ntal contact;

c¢) comply with the polymeric connector loading.test specified in Clause 17.30;
d) employ polymeric materials that possess-the following ratings:

1) minimum V-1 flammability qrating or compliance with the vertical burning flame test of
Clause 17.26;

2) minimum 90 °C mechanical temperature rating; and

3) minimum dijelectric voltage-withstand rating of 5000 V, a minimum hot wire ignition
(HWI) ratingof7 s, and a minimum high current arc ignition (HAI) rating of [30 arcs; and

e) be provided{with installation instructions in accordance with Table 20.1.1, ltem 1{33, that

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

2) include a statement that this product shall not be connected to a luminaire marked
for supply wires rated more than 90 °C.

11.2.7 A luminaire that is supported by a lampholder screwshell shall not have:
a) a mass that exceeds 2.7 kg (6 Ib); or

b) a dimension that exceeds 400 mm (15.75 in).

uL Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617
Provided by IHS Markit under license with UL Not for Resale, 2018/10/15 07:30:48
No reproduction or networking permitted without license from IHS


https://ulnorm.com/api/?name=UL 1598 2018.pdf

uL

AUGUST 28, 2018 NMX-J-307/1-ANCE ¢ CSA C22.2 NO. 250.0-18 ¢ UL 1598 105

11.2.8 Any part supported by the external threads on the body of a lampholder shall comply with the
loading test of Clause 17.15.

11.2.9 A luminaire intended to be mounted to an outlet box shall not be provided with a table, shelf, tray
surface, basket, hook, eye, or other feature that allows the addition of weight.

11.2.10 A luminaire provided with means to support it independently of the outlet box may be provided
with a table, shelf, tray surface, basket, hook, eye, or other feature that allows the addition of weight.

11.2.11 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.

11.2.12 A flgxible cord providing the sole support of a luminaire or luminaire part shallmbét|be subjected
to kinks or sharp bends, and shall be at least:

a) a pot-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 {b) or less.

11.2.13 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 14:2.1, unless welded.

Figure 11.2:1
Chain links

(See Clause 11.2.13.)

3> 30°

S$38l1
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11.2.14 (MEX) In Mexico, pendant luminaires weighing more than 6.8 kg (15 Ib) or luminaires intended to
be supported by a suspended ceiling grid shall be manufactured so as to accommodate safety devices
that will provide support independent of the threaded tube or ceiling grid that normally supports the
luminaire.

11.3 Poles

11.3.1 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:

a) metal;

b) méial-lined wood;

c) copcrete; or

d) pdlymeric material that complies with Clause 5.7.
11.3.2 A cirqular metal pole shall be:

a) steel at least 1.01 mm (0.040 in) thick; or

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

c) if the pole supports a single luminaire weighing*4:5 kg (10 Ib) or less mounted wjthin 152 mm
(6 in) of the center axis of the pole, the thickngss’of the metal may be 1/2 of the m|nimum
thickmess specified in Item (a) or (b), as applicable.

11.3.3 A mefal pole that is other than circular in'shape shall be:

a) steel at least 1.63 mm (0.064 in)_thick; or

b) aldminum alloy at least 1.88)mm (0.074 in) thick.
11.3.4 A meftal lining in a wood\pole shall be
a) steel at least 066 mm (0.026 in) thick; or

b) other metal at least 0.81 mm (0.032 in) thick.

11.35 A polf shall be provided with the following:

a) a splice compartment;
b) a means for grounding the pole in accordance with Clause 6.14.2; and

¢) a means for bonding a luminaire to the pole in accordance with Clause 6.14.3.
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11.3.6 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 additional

splices or pull points; and

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

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

luminaire; or

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

that is:

a) re
radiu

b) an
desc

11.3.8 A pol
point of conn
metal racewd

11.3.9 A pol
marked in ac|

11.3.10 A pa

11.3.11 A fe
Clause 14.4.1

11.3.12 Alunfinum intended for direct_insertion into the ground or into concrete shall be pr

protective co

11.3.13 (CAI
206.

Ctangular, not less than 50 mm (2 in) by 100 mm (4 in), with corners thatmay
5 up to one-half of the width; or
ibed area.

b having its own means for supply connection shall be €onstructed in such a
ection of conduit or cable shall be located at least 150. mm (6 in) from the low

Y.

b more than 30 m (100 ft) in length that is*get provided with conductor sup
cordance with Table 20.1.1, ltem 1.24.

le shall comply with the applicable reguirements for wet locations specified in

frous metal raceway shall comply with the corrosion protection requirement
D

hting.

N) In Canada, poles over 4 meters shall also comply with the requirements of C

have a

y other shape or size, provided a projected view of the finished 'opening encompasses the

way that the
er end of the

port shall be

Clause 14.4.

5 specified in

bvided with a

5A C22.2 No.
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11.4 Open holes and openings

11.4.1 Open holes located 13 mm (0.5 in) or less from the surface on which the enclosure of a
surface-mounted, outlet-box connected luminaire is intended to be mounted shall be considered to be one
or more of the following:

a) luminaire mounting holes;

b) component mounting holes;

¢) pendant device mounting holes; or

d) ac

11.4.2 Open
open holes a

11.4.3 Gene
(0.5 in) from

a) the area of each open hole shall not exceed 10 cm? (1.5 in?).

b) th
whic

c) Th
elect

cess holes.

holes other than those specified in Clause 11.4.1 shall be considered te\be ge
hd shall comply with the requirements of Clause 11.4.3.

ral purpose open holes, such as ventilating open holes, shall bé\located morg
he mounting surface of a luminaire and shall comply with thé\foellowing:

total area of holes shall be not more than 15 pergent of the total area of the
the hole or holes are located.

e open holes shall not be located in the maunting surface, in a canopy, or dire
ical parts, as shown in Figure 11.4.1, that*are required to be enclosed, unless

1) are protected by a baffle in aceordance with Clause 5.8;

2) have demonstrated compliance with the applicable normal and abnorma
requirements; or

3) are constructed so as not to present a risk of fire under any foreseeable

heral purpose

than 13 mm

surface in

ectly below
the parts:

test

conditions.
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Figure 11.4.1
Location of baffle — directly below

(See Clauses 11.4.3, 11.4.4, and 11.4.6.)

Notes:

A — Eledtrical component to-be shielded by the baffle.

B — Projection of the .component outline on a horizontal plane.
C - Inclined, 5 degree line, indicating minimum perimeter of the baffle.
D — Minjmum area of the baffle.
S3812A
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11.4.4 Luminaire mounting holes may be any shape. A maximum of four open holes shall be permitted
within the area directly below the outlet box opening in accordance with Figure 11.4.1. The maximum area
of each hole shall be 2.6 cm? (0.41 in2). Two additional holes shall be permitted for each 610 mm (24 in)

of luminaire length in excess of 1270 mm (50 in).

11.4.5 Component mounting holes may be provided in the back enclosure, facing the luminaire mounting
surface, provided that they comply with the following:

a) The maximum diameter of any open holes is 7.9 mm (0.313 in).

b) The maximum area of each unclosed portion of a slot used to accommodate components
mounted in place or of an unused slot intended for accommodation of alternate components is

0.32 em=({0.05 1n<).
c) Th
cm? {0.80 in?).
11.4.6 Comg
below the ou
11.4.7 Alum
provided with
Clause 5.3.1
a) if

380 fnm (15 in), as shown in Figure 11.4.2; or

e maximum total area of all unused open holes for alternate component'mounting 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 11.4.1, unless baffled in ac¢ordance with Clause 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:

fircular , have a maximum area of 1160 cm? {180 in?) and have a maximum djameter of

b) if Mot circular , have a maximum area of-3160 cm? (180 in®) and a maximum lingar length,

usua

ly diagonal, of 660 mm (26 in), as_shiown in Figure 11.4.3.
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Figure 11.4.2
Back enclosure — circular open hole

(See Clause 11.4.7.)

//%

NOTE The circular open area is a maximum of 1160 cm? (180 in?) and a maximum of 380 mm (15 in) diameter.

Figure\11.4.3
Back enclosure =‘non-circular open hole
(See Clause 11.4.7.)

7

S3814A

NOTE The non-circular open area is a maximum of 1160 cm? (180 in?) and a maximum linear length, usually diagonal, of 660 mm
(26 in).
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11.4.8 A luminaire with a canopy that covers less than 1160 cm? (180 in2) of the mounting surface and
has the dimensions specified in Clause 11.4.7, ltem (a) or (b), is not required to be provided with a back
enclosure.

11.4.9 An open hole in a luminaire enclosure need not comply with the requirements of Clause 11.4.5 or
11.4.7, provided that the open hole is closed off by a noncombustible mounting surface. The luminaire
shall be marked for mounting on a noncombustible surface, in accordance with Table 20.1.1, Item 2.6.
This marking is not required when the opening is covered by a glass fiber pad that complies with the glass
fiber requirement of Clause 5.18.

11.4.10 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

11.4.11 An dpening for a pull switch in a sheet metal drop canopy secured by set screws shall be located
within 90 mn (3.5 in) of the center of the canopy.

11.4.12 An gpening for a pull switch in a sheet metal drop canopy secured by 'set’screws that is reinforced
by a minimumn 3.2 mm (0.125 in) thick metal bar shall be located within?90 mm (3.5 in) pf the means
attaching the|reinforcing bar to the canopy.

11.5 Accesgibility of supply connections

11.5.1 Alum
weighing 4.5
removed to p

11.5.2 An a(g
connections
or field inspe
withstanding

11.5.3 Acceq
and shall be:

a)a

b) tw|
diam

t kg (10 Ib) or less, excluding diffusers, light<directing parts, and decorative f
rovide access to branch circuit connectionsZwithout additional access opening

cess opening or separate means of;-luminaire support shall be provided if

ction. Chain, cable, hinges, or equivalent means of luminaire support shall K
the loading test of Clause 17415:

s openings or openings‘through a supporting strap, cross-bar, or plate may be

5ingle opening that’allows passage of a rod having a diameter of 44.5 mm (1

b openingS,-each at least 10 cm? (1.5 in2) in area, that allow passage of a rod
bter of 16)mm (0.625 in).

naire shall allow for the inspection of branch cireuit connections after installatiop. A luminaire

arts, may be
S.

branch circuit

br internal wiring can be subjected to a force of more than 4.5 kg (10 Ib) during installation

e capable of

of any shape

(5 in); or

having a
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11.6 Electrical construction

11.6.1 The cord of a cord-connected luminaire that is required to be grounded shall contain an equipment
grounding conductor.

11.6.2 A cord pendant luminaire shall be provided with a flexible cord type as specified in Clause 11.2.12
for connection to the branch circuit.

11.6.3 A conductor or flexible cord that is routed through the chain of a chain pendant luminaire shall
have a minimum 0.80 mm (0.032 in) nominal insulation, and if a cord, it shall be at least Type SPT-1. A

grounding conductor may be uninsulated.

11.6.4 A fluo
of suspensio
flexible powe

11.6.5 Flexid

11.6.6 A flex
specified in
required to b

11.6.7 A lum
supply conne

a)a
brang

b) a
or co|

c)aj
11.6.8 A lum
11.6.8 (USA
and connectq

1.33.

11.6.9 Inap
secure a lam

rescent, HID, or LED pendant Tuminaire designed for a chain, cable, hook, or §
h and intended to be mounted directly below an outlet is permitted to be. pr
r cord.

ible cord shall be provided with a strain-relief device that complies with the st
Clause 17.21.1. The flexible cord on a chain or cable suspended luminaire
b provided with strain relief.

inaire that can be adjusted, after installation, to €hange the angle of light, a
ction point is on the adjustable portion, is permitted to be provided with one of

cord bushing and a length of flexible cord of’hard-usage type or heavier for co
h circuit conductors;

ength of flexible cord of hard-usage type or heavier with a grounding type atta
Fd connector; or

unction 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 ig
bholder or lampholder bracket if that is the only available termination point and

imilar means
bvided with a

le cord provided with an attachment plug cap shall be at least of hatd-usage type.

ain-relief test
shall not be

nd where the
the following:

nhnection to

chment plug

In the United States, a luminaire may have a power supply cord that is not mo{inted in place

20.1.1, ltem

also used to
if that part of

the lamphold

T 15 the—onty conductive part o the tumimaire that s tikety tobecome tive:

11.6.10 (USA) In the United States, the temperature measured on the supply connections of a
surface-mounted luminaire during the normal temperature test of Clause 15 shall:

a) not exceed 60 °C; or

b) not exceed 90 °C, and be marked for use with minimum 75 °C or 90 °C supply conductors,
as appropriate, in accordance with Table 20.1.1, Item 1.1; or

¢) not exceed 200 °C, and be marked:
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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.

11.6.10 (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

15 shall:

a) for

wall-mounted luminaires, not exceed 75 °C;

with minimum 90 °C supply conductors, in accordance with Table 20.1.1,dtem 1.1; [or

celling-mounted luminaires, not exceed /5 “C;

ceiling-mounted or wall-mounted luminaires, not exceed 90 °C, and beymarkgd for use

ceiling-mounted or wall-mounted luminaires, not exceed 200 °Cy.and be marked

1) with a warning to prohibit use in dwellings, in accordanee with Table 20.11.1, Item 2.5;
and

2) for use with minimum 105 °C, 125 °C, 150 ¢G,»or 200 °C supply conducfors, in
accordance with Table 20.1.1, Iltem 1.1.

11.6.11 (CAN) In Canada, the temperature measured dr the supply connections of a surface-mounted

luminaire with an integral outlet box during the normaltemperature test of Clause 15 shall:

a) nat exceed 75 °C; or

b) ngt exceed 90 °C, and the luminaire shall be marked for use with minimum 90 °C supply

condfctors, in accordance with:<Fable 20.1.1, Item 1.1; or

¢) not exceed 200 °C, and the luminaire shall be marked

1) with a warning to prohibit use in dwellings, in accordance with Table 20.11.1, Item 2.5;
and

2) for use with minimum 105 °C, 125 °C, 150 °C, or 200 °C supply conducfors in
aceordance with Table 20.1.1, Item 1.1.
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11.7 Tests

11.7.1 A luminaire shall comply with the applicable normal temperature test of Clause 15.

11.7.2 A luminaire that appears to be suitable for either ceiling mounting or wall mounting shall be tested
as one of the following:

a) a ceiling-mounted luminaire; or

b) a wall-mounted luminaire, and it shall be marked for wall mounting only, in accordance with
Table 20.1.1, ltem 2.10.

11.7.3 A lum
Clause 15.4.

11.7.3 (CAN

11.7.4 (MEX

marked with

11.8.1 (CAN
not be requir

11.8.2 (USA
accordance |

11.8.3 A cell

In Canada, under-cabinet luminaires are not within the scope of this.Standar

In Mexico, pole- or arm-mounted luminaires intended for exteriorpublic lighting
tion test of Clause 17.37 (MEX).

JS

inaire that requires branch circuit conductors rated-greater than 60 °C and
dwelling shall include a caution and an installation warning marking on the lum
ordance with Table 20.1.1, Items 3.18 and 382. ltem 1.32 may be omitted if
tems 3.18 and 1.31 of Table 20.1.1.

In Canada, the caution and installation'markings of Table 20.1.1, ltems 3.18 a
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 luminaire tested on an uninsulated ceiling shall be marked in acq

Inaire that Is intended for under-cabinet mounting shall comply with the tempgrature test of

shall comply

that may be
naire and the
the carton is

nd 1.32, shall

be marked in

ordance with

pvided with a
Table 20.1.1,

Table 20.1.1 Item 2.6.

11.8.4 A lunfinaire that has-a flexible power cord and attachment plug and that is not pr
hook, loop, of chain shall.be marked for chain and hook suspension only, in accordance with
ltem 1.22.

12 Recessegl.luminaires — supplementary requirements

12.1 General

12.1.1 The requirements in Clause 12 are supplementary to other applicable requirements in this

Standard.
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12.1.1 (MEX) In Mexico, the requirements in Clause 12 are not required.

12.1.2 Polymeric material used to form an enclosure or a housing or to provide structural support shall
comply with the requirements of Clauses 5.7.1, 5.7.2, and 12.7.2.

12.1.3 A recessed luminaire intended for installation in a suspended ceiling and weighing more than 22.7
kg (50 Ib) shall have provision for support independent of the ceiling grid.

12.1.4 A luminaire provided with integral suspended ceiling clips shall comply with the security of clips
test of Clause 17.18 and shall be provided with installation instructions that specify the grid type, in
accordance with Table 20.1.1, Item 1.33.

12.1.5 A recgssed Tuminaire with polymeric parts infended 1o be installed where these parig are exposed
to air-handling spaces” within a building shall comply with the heat and smoke release reqiifements in UL

2043 and marked in accordance with Clause 12.8.5.3.

" Products evaljjated in accordance with these requirements are considered to comply with the(fire”retardant
producing requirements of Section 300 of the National Electrical Code, ANSI/NFPA 70; Chapter 4, of the Standard f

of Air-Conditioni
of IAPMQ’s Unif

12.1.5 (CAN
and smoke d

12.2 Enclos

12.2.1 The 9
shall have nd

12.2.2 Open
comply with 1

12.3 Junctid

12.3.1 Ajun
luminaire ma

12.3.2 The v
made shall
compartment

12.3.3 A lum

g and Ventilating Systems, NFPA 90A; Section 602 of the ICC’s International Mechanical Code;
brm Mechanical Code.

In Canada, polymeric light diffusers and lenses shall comply with the flame
bveloped classification requirements in the National -Bdilding Code of Canada.

LiIres

urfaces of an enclosure described in Clause 5.3.3 that are not visible from t
open holes, except as specified in Clauses 12.3.8 and 12.4.3.

holes in the surface of an enclosure of live parts that are visible from the ro
he requirements of Clause 11.4¢

n boxes

ttion box that complies with the component requirements of Clause 4.1 and is
 have openings that'do not comply with Clauses 12.2.1 and 12.2.2.

iring compartment (junction box) where the branch circuit connections to the

attachéd)by flexible conduit shall have additional means of securement.

and low smoke
r the Installation
land Section 602

spread rating

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

ber and size

inaiye provided with a through-wire junction box shall be marked with the nun

of the branct

citcuit conductors i accordance with 1 abte 2011 e a1, and shatt:

a) be provided with hanger bars that attach either directly to the junction box or within 51 mm (2
in) of the junction box on the bracket that secures the junction box to the luminaire; or

b) co

c) be
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12.3.4 A luminaire marked with through branch circuit conductor temperature rating in accordance with
Clause 12.3.3 and Table 20.1.1, Item 1.41, shall be considered in compliance with Clause 12.8.1.1.

12.3.5 A polymeric junction box shall comply with the requirements of Clause 4.1.

12.3.6 The minimum inside volume of the junction box shall comply with Clause 6.16.

12.3.7 The thickness of a junction box, excluding covers, shall be a minimum of 1.25 mm (0.050 in) if
sheet steel, 2.3 mm (0.09 in) if nonferrous sheet metal, or 3.2 mm (0.125 in) if cast metal, with the

following 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 (0.0351n).

b) th¢ average thickness of the sides and ends of a drawn steel box may bey1.24 mm (0.049
in), bpsed on three measurements made on the side and end of the box,dut"a minjmum of 9.5
mm (0.375 in) from a right-angle bend. The three measurements shall/bed)made in @ line
perpgndicular to the front of the box at the following points: a point 64, mm (0.25 in) from the
front[a point 6.4 mm (0.25 in) from the right-angle bend at the bagk, and a point equidistant
between the two.

c) the wall of a malleable iron box or a die-cast or permanent-mold-cast aluminum,|brass, or
bronze box shall be in accordance with Table 5.5.2.

d) a yall thickness of minimum 2.4 mm (0.094 in)‘shall be accepted for clearance ¢f a cover
screw in the area directly beneath the cover mounting lug if that area is no larger than 32.36
mm?|(0.050 in?) and has no straight-line dimension more than 12.7 mm (0.5 in).

e) if @ luminaire is marked for use with_cable only as specified in Clause 12.3.3, the¢ junction
box rpay be in accordance with the thickness requirement for openings for conduit fonnection
specified in Table 5.5.1.

f) if the luminaire complies with' the junction box rigidity test of Clause 17.31, the jupction box
shall|not be less than thewthickness requirement for openings for conduit connection specified in
Tablg 5.5.1.

12.3.8 An ogen hole in a‘'hox, such as a mounting-screw hole, shall have no dimension Igrger than 6.7

mm (0.265 irn), exceptdhat a pryout hole or slot may be provided in a knockout for 1 in or [smaller trade
size conduit, [provided hat the area of the hole or slot is no more than 26 mm? (0.040 in3).

12.3.9 Unlessiit'tias been threaded or provided with a threaded connector, an open hole in & junction box
intended for 1mmmmm1mmmmmmmme—eﬁmjlvely closed.

12.3.10 The thickness of a sheet steel plug or plate used to close an open hole in a metal junction box
shall be as specified in Table 12.3.1.
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12.3.11 The thickness of a junction box cover shall be no less than:

a) for sheet metal, the thickness requirements for enclosures specified in Table 5.5.1; or

b) for cast metal, the thickness requirements of Table 5.5.2.

Table 12.3.1
Closure plug or plate thickness
(See Clause 12.3.10.)

Diameter of open hole in metal outlet

Minimum thickness of a sheet steel Minimum thickness

box, plug or plate,

of a sheet

aluminum plug or plate,

mm

(in) mm (in) mm

(in)

Less than or eq
to 32

More than 32

ual (1.26) 0.7 (0.028) 2

(1.26) 1.3 (0.051) 2

(0.079)

(0.079)

12.3.12 Metd
cable pull tes

12.4 Recesged housing

12.4.1 Arec

12.4.2 A hol
(0.028 in) if n

12.4.3 Wher

shall have:

b) ba

12.4.4 A rec
open holes in
(1.5in?) in arn
and not exce
the area of th

t of Clause 17.40 or with the requirements of Clause 4.1.

b a luminaire recessed housing also sérves as an enclosure, a top surface the
30 degrees filom the horizontal and any outer wallithat contains any of the parts specified in

maximum of two pryout slot§,; each having a maximum area of 26 mm? (0.04 i

ea. Any other open hole shall not allow passage of a rod having a diameter of

| junction boxes having an integral strain-relief mechanism for eable shall co

bssed housing shall close off the opening in the suyface in which it is mounted|

sing shall have a minimum thickness of 0.66.mm (0.026 in) if ferrous meta
onferrous metal.

llast mounting slots,«each having a maximum unused area of 26 mm? (0.04 in

bssed housingofa Type Non-IC luminaire that does not serve as an enclosy

the shape_of.a slot or louvre that shall be a maximum 9.5 mm (0.375 in) wid

ed 10 cm?3 (1.5 in?) in area. The total area of all open holes shall be maximum
e gpening in the mounting surface closed off by the recessed housing.

mply with the

or 0.71 mm

t is less than
Clause 5.3.3

n2); and
2)_

re may have
b and 10 cm?
25 mm (1in)
15 percent of

12.4.5 A rec

Ll H £ I Lol H H L (l L
cSSEU NoUSMg ot a rype 1o umnaie thatdoesot-serveas—anenclostre may have open

holes in the shape of a slot or louvre that shall be a maximum 4.8 mm (0.188 in) wide and 10 cm? (1.5
in?) in area. Any other open hole shall not allow passage of a rod having a diameter of 6.4 mm (0.25 in)
and shall not exceed 10 cm? (1.5 in®) in area. The total area of all open holes shall be a maximum of 15
percent of the area of the opening in the mounting surface closed off by the recessed housing.
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12.4.6 A luminaire intended for installation in poured concrete shall be constructed to prevent 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 15.9, and shall be marked for installation in poured concrete
in accordance with Table 20.1.1, ltem 2.21.

12.4.7 A luminaire with openings in the housing that exceed those specified in Clause 12.4.3, 12.4.4, or
12.4.5 shall be marked for use in non-fire-rated installations only, in accordance with Table 20.1.1, ltem

1.26.

12.5 Thermal protectors

12.5.1 General

12.5.1.1 Ard

cessed luminaire shall be provided with a thermal protector unless the lumina

a) intended to be installed in concrete only, as specified in Clause 12.4.6;

re is:

b) inferently protected, complies with the temperature test of Clause’15:8, and is njarked in

acco

c) int
ltem

dance with Table 20.1.1, ltem 2.24;

D 27;

d) intended to be installed in an outdoor canopy or miarquee where it is not intende]

cove

e) flu
Clau

f) HIL
g) LH
fulfillg
requi
12.5.1.2 A th
12.5.1.3 A th

thermal conn
conductor. Fi

ed with thermal insulation, and is marked in aceordance with Table 20.1.1, Ite

prescent when the ballast is required tq have a thermal protector in accordand
be 8;

D, Type IC, and marked in accordance with Table 20.1.1, ltem 2.23; or

D when the combination Of\LED driver and light source(s) has thermal protect
the thermal protection reguirements in Clause 4.1, and complies with the rele

rements of Clauses 45 and 16.

ermal protectof shall comply with the requirements of Clause 4.1.

ermal praiector may be of the self-heating thermal protector (SHTP) type. If

ector iS_connected to a grounded supply, it shall be connected in the ungro
guresi12.5.1.1 and 12.5.1.2 provide HID luminaire examples.

ended to be installed in the ground only and is marked inaccordance with Taple 20.1.1,

d to be
m 2.26;

e with

jon that
vant

b self-heating
inded supply
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Figure 12.5.1.1
Wiring diagrams for an HID luminaire thermal protector between a remote ballast and a recessed
luminaire

(See Clause 12.5.1.3.)

LUMINAIRE

LINE CONDUCTOR
NEUTRAL CONDUCTOR (GROUNDED>
GROUNDING CONDUCTOR

Al ] I

newe, D n B
S
} ' 4

LAMP|_© m@ %@

THERMALLY
PROTECTED
BALLAST

05242 1AARRAA42

BRANCH CIRCUIT CONNECTED TO THE LUMINAIRENJUNCTION BOX

LUMINAIRE

LINE CONDUCTOR
— NEUTRAL CONPUCTOR <GROUNDED)

GROUNDING C[LNDUCTEIR

HERMAL - ﬂ @ @ | E ;:El;MAlva
frotecioe |~ 8 ] aS & BALLAST

=~

e & s "
S PTINS

BRANCH CIRCUIT CONNECTED TO THE BALLAST JUNCTION BOX

S3815
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Figure 12.5.1.2

Wiring diagrams for an HID luminaire with a multi-tap autotransformer ballast and thermal
protector with a 120 V integral heater

(See Clause 12.5.1.3.)

7 S

277v

= C

4 Thermal #* Thermal
protector protector
Line - %: Line N %:
Neutral Neutral
S3816A

12.5.1.4 The| thermal protector in a luminaire with.a ballast or transformer shall be rated| for inductive

loads and the voltage and current involved.

12.5.2 Thermal protectors for HID luminaires

12.5.2.1 An HID luminaire with a thermal*protector that is intended to be connected in the luinaire 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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12.5.3 Thermal protectors for incandescent luminaires

12.5.3.1 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.

12.5.3.2 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.

12.6 Electrical construction

12.6.1 Inspeftion of supply connections

12.6.1.1 The|branch circuit connections shall be accessible for visual inspection from the rogm side of the
luminaire, unjess:

a) thé luminaire is marked to restrict its use to installations wherethere is ready acgess 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 12.6{1.2.
12.6.1.2 The|branch circuit connections are considered accessible from the room side of the luminaire if:
a) th¢ center of the wiring compartment cover, jswisible through the access opening; and

b) allfparts that are required to be removed-io gain access are easily removed and|replaced
from fthe room side of the luminaire; and

c) the luminaire construction is sugh 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 17.32; or

3) the diameter of the access opening is less than 150 mm (6 in), as determined by the
followiig-equation, where X and Y are in accordance in Figure 12.6.1.1:

D>75+X+Y
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Figure 12.6.1.1
Access to supply connections

(See Clause 12.6.1.2.)

O

1

ﬁx
! O
O

$3817

Legend:
D = smallest diameter of the access opening, mm
X = distance frofn the edge of the access opening to the plane of the nearest surface 6f’a wiring compartment, mmn

Y = distance from the plane of the access opening to the plane of the nearest sliface of a wiring compartment thaf is parallel to the
plane of the accgss opening, mm

12.6.1.3 The| branch circuit connections of a luminaire intended for use in poured condrete shall be
accessible from the relamping side of the luminaifé.

~12.6.2 Tap gonductors
;12.6.2.1 A tgp conductor supplied with;a luminaire shall:

a) be enclosed in a raceway extending at least 450 mm (18 in) but not more than 4 m (6.5 ft)
from fthe luminaire;

b) extend at least-150 mm (6 in) from the raceway; and

c) bel at least-18 AWG if enclosed in a factory-installed raceway, or at least 14 AW when
suppliediwith a raceway and connectors for field installation.

12.6.2.1 (USA) In the United States, tap conductors furnished with the luminaire shall be building or
fixture wire with an insulation thickness as specified in Table 12.6.2.1 (USA). The tap conductors shall
extend at least 610 mm (24 in) but not more than 2 m (6.5 ft) beyond the recessed enclosure.
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Table 12.6.2.1 (USA)
Wire insulation thickness and maximum number of conductors in 3/8 in flexible metal conduit

[See Clauses 12.6.2.1 (USA) and 12.6.2.2 (USA).]

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
AWG (mm2) Inside® Outsidef Inside® Outsidef Inside® Outsidef Inside® Outsidef
18 (0.82) 2 3 3 5 5 8 5 8
16 (1.3) 1 2 3 4 4 6 4 6
14 (2.1) 1 2 2 3 3 4 3 4
12 (3.3) - - 1 2 2 3 2 3
10 (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: RH, 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.
12.6.2.2 (USA) In the United States, a luminaire furnished withtap conductors without flexible metal
conduit shall [oe furnished with a connection fitting for either:
a) 1/2 in or larger trade size conduit; or
b) S/r in trade size conduit, provided the maximum number of conductors and the fype of fitting
are i accordance with the wire size and type shown in Table 12.6.2.1 (USA).
12.6.3 Rough-in and finishing sections
12.6.3.1 If electrical connections are required between the rough-in and finishing sections,[they shall be
completed by plugging an attachment plug provided as part of the finishing section into a feceptacle on
the rough-in $ection.
12.7 Tests
12.7.1 Temperature
12.7.1.1 A Iyminaire* shall comply with the normal and abnormal temperature tests in acqordance with
Table 12.7.1 1.,
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Table 12.7.1.1
Recessed luminaire temperature tests
(See Clauses 12.7.1.1 and 12.7.1.7.)
Type Fluorescent Incandescent and LED HID
Non-IC IC Non-IC Non-IC IC IC Non-IC Non-IC IC
marked inherently marked
spacings protected/ spacings
LED
non-IC
inherently
protected
Normal temperature tests
Test Clause 15.5 15.7 | 15.5 15.6 15.7 15.8 15.5 15.6 15.7
Abnormal temperature tests
Insulation test 16.2 16.3.1 16.2 16.3.1
16.3.2 16.3.2

test
Overlamping t
Mislamping tept

Reduced spalngs

st

16.4.2"
16.4.3"

* These tests apply to incandescent recessed luminaires only.

12.7.1.2 A Type Non-IC luminaire with standard spacings shall ceraply with the normal tenmyperature test
of Clause 15.5 and the abnormal temperature test of Clguse 16.2. A fluorescent Iyminaire that

incorporates thermal protection within an integral ballast is not required to be subjected to
temperature fest.

the abnormal

12.7.1.3 A Type Non-IC luminaire with marked spacings shall comply with the normal tempgrature test of
Clause 15.6 and the abnormal temperature test ofs€lause 16.3.

12.7.1.4 A Tlpe IC luminaire with a thermal(protector shall comply with the normal tempdrature test of
Clause 15.7 and the abnormal temperaturé.test of Clause 16.4.

12.7.1.5 A Type IC luminaire that is inherently protected shall comply with the normal tempgrature test of

Clause 15.8.

12.7.1.6 An |LED Type Non‘IC inherently protected luminaire shall comply with the normal temperature

test of Claus¢ 15.8.

12.7.1.7 A convertible)recessed luminaire shall comply with the requirements for both Type Non-IC and
Type IC lumipaires\specified in Table 12.7.1.1.

12.7.1.8 Each combination of rim/finisning section and housing/rougn-in_section snall co

performance requirements of Clause 12.7.1.

ply with the

12.7.1.9 A trim/finishing section shall be used with the housing/rough-in section of the same

manufacturer.
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12.7.1.9 (USA) In the United States, a trim/finishing section made by a manufacturer other than the
recessed housing/rough-in section manufacturer shall be tested with all lamp wattages and types
identified for use with the trim/finishing section it is intended to replace and shall be marked in accordance
with Table 20.1.1, Iltem 1.10.

12.7.1.10 A luminaire intended to be installed in concrete only shall comply with Clause 15.9 and shall be
marked in accordance with Table 20.1.1, Item 2.20.

12.7.1.11 A ground-mounted recessed luminaire shall comply with the test of:

a) Clause 15.5; or

b) Cl

12.7.1.12 A

a) te

thermally protected, in accordance with Table 20.11 ltem 2.26; or

b) te
prote
acce

12.7.1.13 A
20.1.1, ltem 1
with Clause 1

12.7.1.14 A
compartment
if the stop do

buse 15.9 and shall comply with one of the Tollowing requirements:
1) it shall have normal operating temperatures on the mounting surfaces ar
Table 20.1.1, Item 2.27; or

2) it shall be marked for noncombustible surfaces only, injaccordance with
ltem 2.6.

canopy-type luminaire shall be

bted in accordance with Clause 15.5 and marked.as a canopy-type luminaire -

sted in accordance with Clause 15.6, marked as a canopy-type luminaire — no
cted, in accordance with Table 20.1.1;3tem 2.26, and marked to indicate the 1
btable spacings in accordance with\Table 20.1.1, Item 1.19.

Canopy-type luminaire that isgmarked for uncovered ceiling only, in accordan
.25, shall be tested in accordance with Clause 15.5 for standard spacings or i
5.6 for marked spacings, with no top on the test box.

Fecessed luminajre,'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 17.35.

d recessed

housing of 90 °C or less and be marked for ground mounting only;.jn“accofdance with

Table 20.1.1,

not

thermally
ninimum

ce with Table
N accordance

within a lamp
stop in place
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12.7.2 Polymeric tests

12.7.2.1 Polymeric parts that serve as enclosures or housings required by this Standard shall comply with
the tests in Clauses 12.7.2.2 to 12.7.2.4.

12.7.2.2 Using the test apparatus of Clause 19.21, an impact of 7 J (5 ft:Ib) shall be applied to the
polymeric part. The test shall be conducted

a) at

b) im

an ambient temperature of 25 °C; and

mediately after conditioning for 3 h in a freezer operating at 0 °C.

12.7.2.3 For[a polymeric part thatis infended for wetTocafions, an impact of 7 J (5 ft-Ib) shall be applied,
using the tegt apparatus specified in Clause 19.21. The test shall be conducted immedia

conditioning

r 3 h at -35 °C for assemblies, such as outer housings, exposed to theyroom

side of the inptallation.

12.7.2.4 A pgolymeric housing supporting a screw-shell-type lampholder 'shall be subj

lampholder

12.8 Markin
12.8.1 Gene
12.8.1.1 The
unit, when s

luminaire sha

12.8.1.2 The
a dwelling un

a) no

b) be
acco

c) be]

12.8.1.3 If th
the limit for ¢

ounting torque test of Clause 17.33 and the pull test of Clause,17.34.

s

ral

temperature of the branch circuit connections ef a luminaire intended for use
bjected to the normal temperature test of’Clause 15, shall not exceed 90

Il be marked in accordance with Clause 6:15.1.5.

temperature of the branch circuit.connections of a luminaire intended for use
it, when subjected to the normaltemperature test of Clause 15, shall

t exceed 200 °C;

marked for use with.the appropriate temperature for branch circuit conductorg
dance with Table-20:1.1, Item 1.1; and

marked not fer use in dwellings, in accordance with Table 20.1.1, ltem 2.5.

e temperature on any part of the luminaire mounting surface or recessed hou
bmbustible building parts as shown in Table 15.1.2, Item 17, during the norma

test of Claus

15,*the luminaire shall be marked for mounting on noncombustible material, i

ly after cold
side or ceiling

ected to the

in a dwelling
°C, and the

in other than

,in

sing exceeds
temperature
n accordance

with Table 2011 term217-

12.8.1.4 A recessed luminaire that requires access from above the ceiling or from behind the wall to
inspect splices shall be marked in accordance with Table 20.1.1, ltem 2.7 or 2.8.
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12.8.1.5 A rough-in section shall be marked to indicate the appropriate finishing section to be used, in
accordance with Table 20.1.1, ltem 1.34.

12.8.1.6 A trim/finishing section shall be marked with the manufacturer’s identification and catalogue
number, in accordance with Table 20.1.1, Items 4.1 and 4.2.

12.8.1.7 A luminaire intended to be shipped separately from the trim shall be marked for trim
identification, in accordance with Table 20.1.1, ltem 1.9.

12.8.1.8 A recessed luminaire with a thermal protector that is acceptable for connection to a branch 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, ltem 1.2.

12.8.1.9 An
protective de
A max, in ac

12.8.1.10 A
from insulatid
Table 20.1.1,

12.8.1.11 A
blinking light

12.8.1.12 A
accordance \

12.8.1.12 (U
ltem 1.14, sh

12.8.1.13 An
statement th4

12.8.1.14 An
away from in

ice with a 20 A branch circuit rating shall be marked for connection to aybranc
tordance with Table 20.1.1, Item 1.2.

'ype Non-IC incandescent or HID luminaire shall be marked with, & caution to
n and with the statement that a blinking light can indicate overheating, in acg
ltems 1.13 and 3.11.

Type IC luminaire shall be marked with the luminairg type and with the stat
can indicate overheating, in accordance with Tabl©20.1.1, ltems 2.23 and 3.1

Type IC luminaire shall be marked to indicate-the minimum vapor barrier te
vith Table 20.1.1, ltem 1.14.

5A) In the United States, the minimum vapor barrier temperature marking of
all not be required.

inherently protected Type I€uminaire shall be marked with the luminaire type
t it is inherently protected; i’ accordance with Table 20.1.1, ltems 2.23 and 2,

Sulation and with a~statement that it is inherently protected, in accordance with

ltems 1.13 and 2.24.

12.8.1.15 A
Clause 15.9 g
in accordanc

ground-mounted recessed luminaire tested in sand during the normal tempe
hall belmarked ground-mounted recessed installation only or for installation in ¢
b withiTable 20.1.1, Item 2.27 or 2.20.

incandescent recessed luminaire employing a mogul base lampholder a|||d a thermal

n circuit of 20

keep it away
ordance with

ement that a
1.
mperature, in

Table 20.1.1,

and with the
4.

LED Type Non-IC inherently protected Luminaire shall be marked with a caufion to keep it

Table 20.1.1,

rature test of
oncrete only,
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12.8.2 Lamp replacement

12.8.2.1 A recessed luminaire shall be marked with a caution, the maximum lamp wattage, and the type,
in accordance with Table 20.1.1, ltems 3.18 and 3.1.

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

12.8.2.2 Where a luminaire construction consists of a rough-in or housing section and a trim or finishing
section, the relamping information shall be visible during relamping with all components installed in place.

12.8.2.3 The lamp replacement marking may be concealed behind a trim or finishing section that must be

removed during relamping.

12.8.2.4 The|lamp replacement marking may be concealed behind a trim or finishing seéti
required to bg removed during relamping if the visible portion of the trim or finishingssection
indicate that [the relamping marking is located on the concealed side, in accordance” with
ltem 3.16.

pon that is not
is marked to
Table 20.1.1,

12.8.2.5 A Idminaire construction that requires a different lamp wattage Ot type for an alt¢rnate trim or

finishing sectjon shall be marked with a caution, the maximum lamp wattage, and the type i
with Table 2Q.1.1, ltems 3.18 and 3.1 (see examples in Tables 20.1.4,20.1.5, and 20.1.6).

) In Canada, the caution marking of Table 20.1.4) tem 3.18, shall not be req

12.8.3 Markegd spacings

12.8.3.1 A Tlype Non-IC luminaire with marked spacihgs, as shown in Figures 19.14.1.1 a
shall be marKed in accordance with Table 20.1.1, Jtem 1.19, to indicate the minimum spacin
comply with the temperature test of Clause 15.6\"The spacings shall be determined as follg

a) th
by m
dime
large
in). T
large

basuring the length and width of the luminaire, and adding 300 mm (12 in) to
nsion. The result shall be_gvenly divisible by 300 mm (12 in) or be rounded up
I number evenly divisible by 300 mm (12 in), but in no case shall be less than
he markings shalt-be'600, 900, 1200, 1500, or 1800 mm (24, 36, 48, 60, or 72
, in increments 0f-300 mm (12 in).

b) frd
13, 7
15, 1

5, 150,200, 250, 300, 380, 460, 600, 760, 900, 1050, or 1200 mm (0.5, 3, 6,
3, 2430, 36, 42, or 48 in) or larger, in increments of 150 mm (6 in).

n accordance

uired.

nd 19.14.1.2,
hS required to
WS:

minimum permissible center-to-center spacing of adjacent luminaires shall b¢ determined

he larger

to the next
600 mm (24
P in) or

m the top_of*luminaire to the overhead building member the spacing shall be as follows:

8, 10, 12,

c) th
(a).
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12.8.4 Convertible recessed luminaires — Type Non-IC to Type IC

12.8.4.1 A convertible luminaire shall comply with the applicable requirements for both Type Non-IC and
Type IC recessed luminaires. In addition, the following requirements shall apply:

a) a rough-in section shall be marked to identify it as a convertible luminaire rough-in section, in
accordance with Table 20.1.1, ltem 1.36.

b) a rough-in section for a convertible recessed luminaire shall be marked with correlation
markings that identify the trim/finishing section combinations that result in a Non-Type IC
luminaire and those that result in a Type IC luminaire. The markings shall be located inside the
housing or rough-in section and shall be in accordance with Table 20.1.1, ltem 1.38.

C) a lIrim/finishing section for a convertible recessed luminaire shall be marked with|the
manyfacturer’s identification and catalogue designation, in accordance with fable 20.1.1, Items
4.1 and 4.2.

d) a f{inishing section for a convertible recessed luminaire shall have a.correlation nparking, in
accofdance with Table 20.1.1, ltem 1.35.

e) a label shall be located on the housing or rough-in section(nstructing the installgr to keep
insul@tion 76 mm (3 in) away, in accordance with Table 204.1, ltem 1.13.

f) thg label in Item (e) shall be easily removable. Thevinstallation instructions shall gpecify that
this label shall be removed when installed as a Type’IC luminaire, in accordance wjth Table
20.1{1, Item 1.33.

g) theé Type IC marking in Table 20.1.1, Item*2.23, shall not be provided.

h) ingtallation instructions shall be provided with each housing/rough-in section and|shall include
the fgllowing, in accordance with Jjable 20.1.1, Item 1.33:

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 houfing/rough-in
section and(is,;spaced 76 mm (3 in) from all sides”;

2) for {C.installations, instructions to remove the peel-off label on top of hoysing section
that @dvises not to install insulation within 76 mm (3 in) of any part of the lyminaire in
aceordance with Table 20.1.1, ltem 1.13; and

3y mstroctions directing the instatter o the-proper choice of finistingsection/trim and
lamp for the application.
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12.8.5 Luminaires with polymeric parts

12.8.5.1 Installation instructions for a luminaire provided with a polymeric junction box or wiring
compartment shall specify the type of wiring method to be employed, in accordance with Table 20.1.1,
ltem 1.33.

12.8.5.2 A luminaire that is provided with a polymeric recessed housing shall be marked: “For use in
non-fire-rated installations only” and “For use in one- and two-family dwellings only”, in accordance with
Table 20.1.1, Items 1.26 and 1.39.

12.8.5.3 A luminaire that is provided with polymeric parts intended to be installed where these parts are
exposed to air-handling spaces within a building and in compliance with Clause 12.1.5 is permitted to be
marked: “Exposed non-mefallic materials suitable for use in air-handling spaces’, in acdordance with
Table 20.1.1f Item 1.40.

13 Miscellaneous luminaires — supplementary requirements
13.1 General

13.1.1 The fequirements in Clause 13 are supplementary to other, applicable requiremments in this
Standard.

13.2 Air-handling luminaires
13.2.1 Genefal

13.2.1.1 The|requirements in Clause 13.2 apply to both'recessed and surface-mounted lumihaires for use
with heating,| ventilating, and air-conditioning systems in accordance with NFPA 90A and| the National

Building Codp of Canada.

13.2.1.2 The|requirements in Clause 13.2 also cover plastic light diffusers or lenses intendef for use with
an air-handling luminaire.

183.2.2 Mechgnical construction
13.2.2.1 The|air path shall not-be through the electrical enclosure.
13.2.2.2 Lanpps and lampholders may be located in an air path.

13.2.2.3 A npnmetallic material, adhesive, or coating used for a part, other than a lamp, lampholder, or
light diffuser, |thatis located in the air path or plenum shall comply with the flame test of Clduse 13.2.3.1.

13.2.2.3 (USA) In the United States, 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:

a) comply with the flame test of Clause 13.2.3.1; or

b) have a maximum 25 flamespread rating and a smoke developed rating of maximum 50 or
“light” or “negligible”. The ratings shall be obtained as described in UL 723.
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13.2.2.4 A frame or support for a plastic diffuser shall:
a) provide a complete metal U-shaped channel around the perimeter of the diffuser;

b) overlap the diffuser a maximum of 19.1 mm (0.75 in) at either (short) end and a maximum of
12.7 mm (0.5 in) on either (long) side; and

c) provide a visible clearance between the diffuser and each section of the channel; or
d) be investigated and found to be equivalent.

13.2.2.5 (CAN) In Canada, a plastic lens or light diffuser used with an air-handling luminaire shall comply
with the Natipnal Building Code of Canada, Article 3.1.73.4.

13.2.2.5 (USA) In the United States, a plastic lens or light diffuser used with an ait*hand|ing luminaire

shall:
a) comply with the large scale fallout test of Clause 13.2.3.2 and the'impingement fire test of
Clauge 13.2.3.3; and
b) bg found suitable for use without a complete frame or door,_unless shipped with|a complete
frame or door.

13.2.3 Tests

13.2.3.1 Plagtic material flame

13.2.3.1.1 Alsample of the material shall be held jn-a jig at 30 degrees from the horizontal gver a vertical
test flame forl 5 min, with 19.1 mm (0.75 in) of the"flame in contact with the sample. The tepst flame shall
be supplied by a Bunsen burner with a nominal 11.1 mm (0.438 in) diameter barrel, adjugted to give a
38.1 mm (1.5 in) high yellow cone with the_ air shut off.

13.2.3.1.2 The material shall not ignite’or flame during or after the test.
13.2.3.2 LarIe scale fallout

13.2.3.2.1 The luminaire_Shall be mounted in a 3.6 m x 2.4 m (12 ft x 8 ft) draft-free test foom with a 3
m (10 ft) ceiling. The {Uminaire shall be connected to an air duct with a controlled positive or negative
airflow, as agpropriafe) 6f 6.8 m3 (240 ft3) per minute.

13.2.3.2.2 A|53.8"cm x 53.3 cm (21 in x 21 in) steel pan, 10.2 cm (4 in) deep and 6 mm (0.25 in) thick
shall be filled-wittratcotottoapoinmt 51T (2 above the bottonmof thepam—The parrshall be located
121.9 cm (4 ft) below the center of the diffuser surface, and the alcohol shall be ignited and allowed to
burn until it is depleted or the diffuser falls from the luminaire.

13.2.3.2.3 The diffuser shall not ignite while it is in its intended position.
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13.2.3.3 Impingement fire

13.2.3.3.1 Two luminaires shall be mounted with ends touching in a draft-free test room with a 3 m (10
ft) ceiling. One luminaire shall be connected to an air duct with a controlled positive or negative airflow, as
appropriate, of 6.8 m® (240 ft3) per minute.

13.2.3.3.2 A 15.25 cm (6 in) diameter, 10.2 cm (4 in) deep steel container shall be filled with a minimum
of 10.2 cm (4 in) of alcohol. The axial center of the pan shall be located at the center point of the diffuser
edge that is farthest away from the luminaire connected to the air duct. The surface of the alcohol shall
be 15.25 cm (6 in) from the diffuser. The alcohol shall be ignited and allowed to burn until it is depleted

or the diffuse

r falls from the luminaire.

13.2.4 Marki

13.24.1 Alu

13.2.3.3.3 Tle flame shall not be propagaied from the ignited diffuser 1o the adjacent diffus
9
minaire intended for air handling shall be marked in accordance with-Table 20.1

13.2.4.2 A Il
with Table 2(

13.2.4.3 A light diffuser intended to be used with a luminaire shall.be shipped with the lum

13.2.4.3 (US
that is shippe

13244 Ap
luminaire.

13.2.4.4 (US
shipped sep4

13.2.4.5 A Ilyminaire, intended for usé as an air-handling register, with open holes in

housing excsg
plenum only,

13.2.4.6 A lgiminaire, intended for optional use as an air-handling register, with open

recessed hd
environmentd

13.2.4.6 (MH

minaire intended for handling cooled or ventilated air only shall be marked i
1.1, ltem 1.16.

A) In the United States, a luminaire that is intended to be used with a listed lig
d without the diffuser shall be marked in accerdance with Table 20.1.1, Item 1

astic diffuser shall be shipped with the |Uminaire if it is supported by a frame i

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 12.4.4 shall be marked for use in a noncomb
in accordance wijthTable 20.1.1, Item 2.9.

using exceeding those specified by Clause 12.4.4 shall be marked fd
| air-handling space other than ducts or plenums in accordance with Table 20.1

X) I Mexico, the caution marking of Table 20.1.1, Item 1.18, is not required.

er.

.1, ltem 1.15.

n accordance

naire.

ht diffuser but
1.

ntegral to the

uminaire and

the recessed
Listible ceiling

holes in the
r use in an
.1, ltem 1.18.

13.2.4.7 A luminaire intended for installation in environmental air-handling spaces only shall be:

a) constructed with all seams tight and all openings in the electrical enclosure gasketed;

b) provided with a gasketed fitting for field-installed metal enclosed wiring system, in
accordance with Clause 12.6.2.2 (USA); and

¢) marked in accordance with Table 20.1.1, ltem 1.17.
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13.2.4.7 (CAN) In Canada, the fitting and the marking specified in Clause 13.2.4.7, ltems (b) and (c), shall
not be required.

13.3 Luminaires for use above cooking equipment
138.3.1 General

13.3.1.1 The requirements in Clause 13.3 apply to both recessed and surface-mounted luminaires for use
in exhaust ducts or hoods above cooking equipment in nonresidential occupancies.

13.3.2 Mechanical construction

13.3.2.1 The[enclosure shall be constructed of one of the following:
a) steel at least 1.09 mm (0.043 in) thick;
b) stainless steel at least 0.94 mm (0.037 in) thick; or
c) other material that has been investigated and found to have equivalent mechanigal strength.

13.3.2.2 An Enclosure or part that serves to complete an enclosure(shall be of stainless [steel or steel
coated with Zinc or cadmium. The thickness of the coating shall be<in accordance with Table 5.5.1.

13.3.2.3 The|enclosure, including the diffuser and frame, shallkbe constructed so that cookirng vapors and
grease are excluded from the lamp and wiring compartments-by welding, brazing, gasketing,|or equivalent
means.

13.3.2.4 Thefe shall be no openings in the enclosure unless provided for the connection of gn appropriate
metallic wirinf system or for servicing the lamp.compartment. All openings shall be closed ih normal use.

13.3.2.5 A means of connection for conduit shall be threaded and shall comply with Clausg¢ 6.15.2.
13.3.2.6 All mounting holes of the lumihaire shall be in an external mounting foot, lug, or flange.

13.3.2.7 All phounting hardware; €xcluding screws, nuts, and washers, shall be mounted on[the luminaire
at the factory}

13.3.2.8 A light diffusef’shall be of glass that is resistant to thermal and mechanical shock, ih accordance
with Clauses|13.3.3.2 and 13.3.3.4.

13.3.2.9 A r¢eessed luminaire shall be provided with gasketing on the mounting surface|between the
luminaire andthecooking tood:

13.3.2.10 Gasket and sealing material shall be resistant to deterioration from the temperature, cooking
grease, and vapors to which it will be subjected. The gasket and sealing material shall comply with the
lard/fat and oil immersion test of Clause 13.3.3.6. Consideration shall be given to the irregularity of the
contact surfaces, the aging, and the methods of installation of the light diffuser.
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13.3.3 Tests

13.8.3.1 Temperature

13.3.3.1.1 When tested as specified in Clause 15, a luminaire shall be mounted in a closed test
compartment having a volume at least five times the approximate volume of the luminaire enclosure, and

there shall be no restriction of the free flow of air inside the compartment.

13.3.3.1.2 A surface-mounted luminaire shall be suspended in the test compartment.

13.3.3.1.3 A recessed luminaire shall be enclosed in a test box constructed of nominal 12 mm (0.5 in)
plywood that is reasonably tight but not sealed. The box dimensions shall be in accordance with the

marking spe¢ified in Clause 13.3.4.2. The test box with the Tuminaire inside shall be m
appropriate dpening in an additional close-fitting wall inside the test compartment to_simu
mounting in the hood.

13.3.3.1.4 Ajf in the test compartment shall be maintained at a constant temperature of 74
the manufacturer’s option, the air in the test compartment may be as low as 25-°C.

13.3.3.1.5
ambient tem

hen temperatures on the luminaire have stabilized, the fulk difference between
13.3.3.1.6 The resultant temperatures shall be within the limits)specified for various mater
15.

13.3.3.2 Thermal shock

13.3.3.2.1 While the luminaire and diffuser are a-eperating temperature, the diffuser shall
to a spray of| water at a temperature of 25 +5 °C."The water spray shall be created using
syringe and ghall be directed and applied normal to the surface of the diffuser at the hottes

13.3.3.2.2 There shall be no breaking.or’cracking of the diffuser that affects the integrity

enclosure.

13.3.3.3 AccElerated aging

13.3.3.3.1 Ope sample of\the complete luminaire shall be exposed to a temperature of
normal opergating temperature in a circulating air oven for a period of 7 h. The norn

temperature phall bg_established by the temperature test described in Clause 13.3.3.1, b
shall be less| than<100 °C. Upon completion of this test, the mechanical abuse and spri
Clauses 13.313.4yand 13.3.3.5 shall be conducted.

erature and 75 °C shall be added to or subtracted from ¢he observed readings.

bunted to an
ate recessed

+2 °C or, at

he actual test

D

als in Clause

be subjected
a rubber ear
[ location.

of the overall

10 °C above
hal operating
Ut in no case
nkler tests of

13.3.3.3.2 Any distortion resulting from the test shall not prevent the luminaire from continui
satisfactorily, and there shall be no water leakage into the luminaire.
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13.3.3.4 Mechanical abuse

13.3.3.4.1 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.

13.3.3.4.2 There shall be no breakage or cracking of the material, and there shall be no water leakage
into the luminaire as determined by the sprinkler test of Clause 13.3.3.5.

13.3.3.5 Sprinkler

13.3.3.5.1 A surface luminaire or the exposed surface of a recessed luminaire shall comply with the
sprinkler test of Clause 17.5.3.

13.3.3.6 Lartli/fat and oil immersion

13.3.3.6.1 Tyvo groups of three gasket or sealing material specimens shall be tested’for tepsile strength

and elongatid
lard or other
the lard or ot

n both before and after immersion for 96 h. One group of specimens shall be
animal fat, and the second group of specimens shall be immersed in corn oil
her animal fat and the corn oil shall be maintained at a température of 100 °C

immersed in
In all cases,

13.3.3.6.2 After exposure, the gasket or sealing material specimens(shall have a tensile gtrength of at
least 60 percent and an elongation of at least 75 percent of the yaldes determined before gxposure.

13.3.4 Markiphg
13.3.4.1 The| luminaire shall be marked

a) with the minimum temperature rating of:the supply wiring, in accordance with Taple 20.1.1,
ltem[1.1;

b) tolindicate that it may be used.in & cooking hood, in accordance with Table 20.1[1, ltem
2.22;land

¢) to|indicate the minimum_clearance between the cooking surface and the luminaite, in
accofdance with Table-20:1.1, ltem 2.19.

13.3.4.2 A r¢cessed lumihaire shall be marked with the minimum acceptable spacings, ih accordance
with Table 2Q.1.1, ltem 1.19.
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13.4 Elevated ambient temperature luminaires

13.4.1 Gene

ral

13.4.1.1 The requirements in Clause 13.4 apply to luminaires intended for use in locations that

experience a

13.4.2 Tests

continuous elevated ambient temperature.

13.4.2.1 A luminaire shall:

a) be temperature tested with a source of heated air providing the elevated temperature for

whic
9.1
be aq

b) ful

13.4.3 Marki

13.4.3.1 A |
accordance \

13.4.32 A |
correspondin

13.5 Luminagire fittings

13.5.1 A lum

13.5.2 A lum

in this Standard.

the Tuminaire will be marked. The maximum airflow past the Tuminaire shall i
/min (30 ft/min). Maximum variations of 5 °C from the intended ambient temip
ided to or subtracted from the observed temperature readings; or
fill the following requirements:

1) it shall be temperature tested at an ambient temperature of 25 +5 °C, an
difference between the actual test ambient temperature and the intended e
ambient temperature shall be added to the observed temperature readings
2) it shall comply with the dielectric voltage-withstend test of Clause 18.1.

9

iminaire intended to be used in an elevated ambient temperature shall b
yith Table 20.1.1, ltem 1.6.

Liminaire may be marked in tabular form for multiple elevated ambient
) with supply wire temperature_rating.

inaire fitting shall-ecomply with the applicable requirements in this Standard.

inaire create@\by assembling luminaire fittings shall comply with the applicable

e less than
brature shall

d the full
evated
and

e marked in

emperatures

requirements
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13.6 (USA) Luminaires suitable for use in clothes closet storage spaces

13.6.1 (USA) General

13.6.1.1 (USA) In the United States, the requirements in Clause 13.6 (USA) apply to both fluorescent and

LED surface-

mounted luminaires for use in clothes closet storage spaces.

13.6.2 (USA) Tests

13.6.2.1 (US

A) Temperature

13.6.2.1.1 (USA) In the United States, fluorescent and LED surface-mounted luminaires intended for use

in clothes clopet storage spaces shall comply with the surface ceiling temperature test of Cld
glass fibre ingulation batting positioned over and in contact with the entire luminaire exposed
insulation batfting shall be Rsi 1.4 to Rsi 1.9 (R8 to R11), in any convenient thickness:

13.6.2.1.2 (U
compress the
exterior surfa

13.6.2.1.3 (U
Table 15.1.2

13.6.3 (USA

13.6.3.1 (US
clothes close|

13.7 (CAN)
13.7.1 (CAN
13.7.1.1 (CA
ceiling or wa
Electrical Co
13.7.1.2 (CA
diffuser meet

Clause 13.7.1

13.7.1.3 (CA

SA) In the United States, the glass fibre batting shall be secured. n-a manner
insulation. The insulation may be cut or applied in sections to provide contag

ce of the luminaire.

shall not be exceeded and exterior surfaces of the luminaire shall not exceed

Marking

A) In the United States, fluorescent and LED surface-mounted luminaires inten
storage spaces shall be marked in accordance with Table 20.1.1, ltem 2.28.

Clothes closet luminaires

General
N) In Canada, a clothes.closet luminaire is a type of luminaire intended to be
e, Part | (in Canada).
N) In Canada, the light source of a clothes closet luminaire shall be covered
ng the requirements of the temperature test of Clause 13.7.2.1 (CAN); the i

P.2 (CAN); and the compression test of Clause 13.7.2.3 (CAN).

N) In“Canada, the lens or diffuser of a clothes closet luminaire shall be:

use 15.2 with
surface. The

that does not
t with the full

SA) In the United States, during the temperature test, the maximum temperature limits of

90 °C.

Hed for use in

nstalled on a

Il surface in accordance with ANSI/NFPA 70 (in the United States) and the Canadian

by a lens or
mpact test of

a) attached to or removed from the luminaire base with the use of a tool;

b) attached to or removed from the luminaire base by mechanical means requiring the
combination of a minimum of two movements in different axes, such as a rotation combined
with a translation (for example, a bayonet lock); or

c) of
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13.7.1.4 (CAN) In Canada, a clothes closet luminaire with an integral light source or incorporating a lens
or diffuser shall be permitted if:

a) this lens or diffuser cannot be removed from the light source without breakage;

b) the requirements of Clauses 13.7.1.2 (CAN) and 13.7.1.3 (CAN) are met; and

c) the light source cannot be substituted for another light source not meeting the requirements
in Clauses 13.7.1.2 (CAN) and 13.7.1.3 (CAN).

13.7.2 (CAN) Tests

13.7.2.1 (C

13.7.2.1.1 (QAN) In Canada, a clothes closet luminaire shall be installed with a light source
rated intensily and as intended on a simulated ceiling or wall surface of 12.3)mm (0.4

thickness of ¢
in).

13.7.2.1.2 (@
or diffuser at

insulation dufing this test.

13.7.2.1.3 (C
lens or diffus
and to be in
perpendicula
maximum.

13.7.2.1.4 (d
R20.

13.7.2.1.5 (C
down in accg

horizontally i accordance with-Figure 13.7.2.3 (CAN).

13.7.2.1.6 (C
rise until stab
thermocouplsg

13.7.2.1.7 (G

) Temperature test

ypsum board at the center of a test surface of 65 cm x 65 cm +5 mm (25.6 in

AN) In Canada, thermocouples shall be placed on the directly’accessible surfa
its base, at its top, and at its central point, where the therimocouple will be mo

AN) In Canada, insulation shall be placed in su¢h a manner as to cover 50% (
br volume in accordance with Figures 13.7.2:CAN), 13.7.2.2 (CAN), and 13

AN) In Canada, insulation shall"be of the rigid type with a minimum insulatir]

AN) In Canada, the température test shall be performed with the luminaire fa
rdance with Figures13:7.2.1 (CAN) and 13.7.2.2 (CAN), and once with the lur

AN) In Canada, the light source shall be turned on and the temperature shall
ilization i jan ambient room temperature of 20 to 25 °C (68 to 77 °F). Temper
shall Be recorded after stabilization has been attained.

AN)'In Canada, the pass criterion is if the temperature is stabilized at 60 °C (14

bf the highest
b in) nominal
25.6 in £0.2

ce of the lens
5t covered by

r more of the
.7.2.3 (CAN),

direct contact with 35% or more of the_lens or diffuser surface. The insulation thickness
to the surface of the lens or diffuser*shall be 8 cm (3.1 in) minimum, 12

cm (4.7 in)

g capacity of

cing vertically
ninaire facing

pe allowed to
ature at each

10 °F) or less.
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Figure 13.8.2.1 (CAN)
Temperature test for TF1

CEILING BOX

1/2 GYPROCK

7777777771 '} 50% AND MORE OF
?/%Z [ 2/ /)y LENS COVERAGE
/

~N

THERMCCOUPLE/ “oemdi
HERE cm (4 in)
or more
su2013
Figure 13.8,2.2 (CAN)
Temperature test for TF2
CEILING BOX
RS 1/2 GYPROCK
THERMOGOUPLE
HERE 50% ANDO MORE OF
LENS CQVERAGE
— O
10 cm (4 in)
or mote
4
"0 cm (4 in) "
or more
su2014
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Figure 13.8.2.3 (CAN)
Temperature test with luminaire facing horizontally

A
10 cm (4 in) or more
C 3
A
||E 50% AND MORE LENS COVERAGE
L 3
I
N
G
BOX 10 cm (4 in) or SIDE VIEW
more
THERMOCOUPLE —
HERE
INSULATION
THERMOCOUPLE
/ ; HERE
[ [/ |
‘ I
FRONT VIEW
10 cm (4 in) or mgre
: + - \\\ \
H R AN 65 cm (2p.6 in)
\\g

10 cm (4 in) or

more
y
65 cm (25.6 in)
su2015
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;‘ 14.1 General

13.7.2.2 (CAN) Impact test

13.7.2.2.1 (CAN) In Canada, a clothes closet luminaire shall be installed on a rigid wooden surface and
impacted on the lens or diffuser with a weight of 500 £10 g (1.1 £0.02 Ib) from a distance of a minimum
of 30 cm (11.8 in) to a maximum of 35 cm (13.8 in) in the worst possible direction to cause displacement
of the lens or diffuser from the luminaire base. Edges of the weight shall be rounded and smooth.

13.7.2.2.2 (CAN) In Canada, the pass criterion is if the lens or diffuser remains in place securely.
Cracking or chipping not affecting the assembly is acceptable.

13.7.2.2.3 (CAN) In Canada, cracking of the lens or diffuser exposing the light source and rendering the
light source accessible with the finger probe is unacceptable.

13.7.2.3 (CAN) Compression test

13.7.2.3.1 (QAN) In Canada, a clothes closet luminaire shall be installed on a rigid wooden surface and
subjected to f compression on the lens or diffuser with a weight of 5000 £25 g/(176 +0.9 07) in the worst
possible dire¢tion to cause displacement of the lens or diffuser from the luminaire base. Edpges of weight
shall be rounded and smooth.

13.7.2.3.2 (QAN) In Canada, the pass criterion is if the lens or, diffuser remains in place securely.
Cracking or ghipping not affecting the assembly is acceptable.

13.7.2.3.3 (QAN) In Canada, cracking of the lens or diffuserexposing the light source and fendering the
light source gccessible with the finger probe is unacceptable:

14 Environmental location luminaires — supplementary requirements

- 14.1.1 The equirements in Clause 14.are” supplementary to other applicable requirements in this
» Standard.

i 14.1.2 A lunjinaire shall be marked for a dry, damp, or wet location, as appropriate, and i accordance

with Table 2Q.1.1, ltem 2.1, ltem*2.2, or ltem 2.3.

14.1.3 A dry[location lumihaire shall not be provided with any markings, instructions, or illustfations, either
on the carton or with the.luminaire, that imply that it is suitable for use, or depict its use, in 4 damp or wet
location.
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14.2 Damp and wet location luminaires

14.2.1 Gene

ral

14.2.1.1 Damp and wet location luminaires shall have electrical insulation material with moisture-resistant
properties equivalent to treated cellulosic or vulcanized fiber, phenolic, urea, or ceramic. Untreated fiber
shall not be used.

14.2.1.2 The lampholder screwshells of the luminaire shall be copper, copper alloy of at least 80 percent
copper, nickel alloy, or stainless steel.

14.3 Damp |
14.3.1 Marki

14.3.1.1 A Il
14.2 and 14.

14.3.1.2 Ad
on the carton

14.4 Wet log
14.4.1 Enclo

14411 Al
components,

14.4.2 Corro

14.4.2.1 Coq
inherent resis

14.4.2.2 All ¢xposed exterior andiinterior surfaces of ferrous metal parts shall be protected

following:

ocation luminaires

"9

minaire intended for use in damp locations that complies with the reguifemen
B, as applicable, shall be marked in accordance with Table 20.1.1; ltem 2.2.

hmp location luminaire shall not be provided with any markings, instructions, o
or with the luminaire, that imply that it is suitable for use, or'depict its use, in a

ation luminaires
sures

minaire shall be constructed to prevent thebaccumulation of water on live p3
or conductors not identified for use in contact with water.

5ion protection

tance to atmospheric corresion may be used without additional corrosion prot

coating of nohferrous metal applied by the hot dip process method;
plating, 6f nonferrous metal applied either by electro-deposition or by chemical

boating of vitreous enamel;

ts of Clauses

I illustrations,
wet location.

rts, electrical

per, aluminum, alloys of copper and aluminum, stainless steel, and similar malerials having

bction.

by one of the

means;

d) ba

e) air

ked paint, or similar type of coating; or

-dry paint that complies with the paint adhesion test of Clause 17.5.12.
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14.4.2.3 The

requirements of Clause 14.4.2.2 shall not apply to the following:

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

b) de

corative parts.

14.4.2.4 Edges, punched holes, and spot welds in prefinished steel, and hanger locations for painting or
plating in ferrous metal shall not require any corrosion protection.

14.4.2.5 Welds in ferrous metals shall be painted with at least one coat of outdoor paint, and spot welds

in galvanized

steel shall be painted with at least one coat of paint.

14.4.2.6 Vitrjeous enamels may be used as a protective coating for ferrous sheet metal havif

thickness of
14.4.3 Drain

14431 AlY
sprinkler test

14.4.3.2 Dra
of water.

14.4.3.3 Dra
14.4.4 Wate

14.441 Ap

conditioning fest of Clause 17.5.5.

14442 Ap
normal temp

measured temperature shall comply with the thermal conditioning test of Clause 17.5.6.

14443 Ag
the impact ¢
17.5.4.

D.6 mm (0.025 in).
holes

minaire that permits water to enter the luminaire during the rain test of Clause
of Clause 17.5.3 shall be provided with a drain hole.

n holes, if provided, shall be located in the surface m@st likely to prevent the

n holes shall permit the insertion of a 3.2 mm(0.125 in) diameter rod.
shields
blymeric water shield shall be of a ‘UV-rated material or shall comply with the

blymeric water shield that operates at a temperature higher than 65 °C, as dete
brature test of Clause 16,)and that does not have a recognized temperature

ass or polymeric water shield of a ground-mounted recessed luminaire shall bg
bnditioning test-of Clause 17.5.7 and shall then comply with the immersion t

14.4.4.4 A

conditioning fest\of Clause 17.5.7 and shall then comply with the applicable rain, sprinkler,

ooden water shield less than 13 mm (0.5 in) thick shall be subjected t

g a minimum

17.5.2 or the

laccumulation

UV exposure

'mined by the
rating for the

subjected to
bst of Clause

b the impact
or immersion

test.
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14.4.5 Gaskets and bushings

14.4.5.1 A gasket or bushing required to prevent water from entering the enclosure shall be secured to
prevent its loosening during user maintenance by a clip, clamping ring, adhesive, or other mechanical
means.

14.4.5.2 A gasket or bushing shall be made of material as specified in Table 15.1.2, Item 20, and shall
have a temperature rating suitable for the operating temperature, as determined by the normal

temperature test of Clause 15, or shall withstand:

a) the luminaire gasket assembly accelerated aging test of Clause 17.5.8, with the gasket or
bushing installed as intended in the luminaire; or

b) thJa gasket accelerated aging test of Clause 17.5.9 or 17.5.10, for the gasketor

14.4.5.3 The
the enclosure
shall comply

adhesive that is used to secure a gasket or bushing required to prevent Wwater
and that is likely to be exposed, or not compressed as intendedduring user
with:

a) th¢ gasket adhesion test of Clause 17.5.11; or

b) th¢ luminaire gasket assembly accelerated aging test of‘Clause 17.5.8, with the

insta

14.4.6 Lamp

14.4.6.1 Exy

weatherproof
14.4.7 Rece

14471 Ar
above groun

14.4.8 Tests

14.4.81 A I\
shall be eva
readily appar
to the applics

led in the luminaire.
holders

osed, single-pin, or recessed double-contact fluorescent lampholders sh
type.

ptacles

ceptacle in a ground-mounted surface luminaire shall be located at least 1
level.

minaire identified by the location designation, LOC, in Table 14.4.8.1 and Fi
uated in @ccordance with Figure 14.4.8.2. No rain or sprinkler test is requir
bnt by.the) luminaire design that no water will enter the enclosure if the luminair
ble test for the location designated.

bushing only.

from entering
maintenance,

gasket

all be of the

50 mm (6 in)

gure 14.4.8.1
bd when it is
b is subjected
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Table 14.4.8.1

Required tests for wet location luminaires

(See Clause 14.4.8.1.)

Location Luminaire location and type Test
Rain Sprinkler Immersion
LOCA1 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 (4 ft) from ground Yes No No
LOC-4 Wall-mounted surface — below 1.2 m (4 ft) from ground Yes Yes No
LOC-5 Wall-mounted recessed — above 1.2 m (4 ft) from ground Yes No No
LOC-5 Wall-mounted recessed v below 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 surface and pole- or post — electrical parts Yes Yes No
below 1.2 m (4 ft) from ground
LOC-7 Ground-mounted recessed No No Yes
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Figure 14.4.8.1

Luminaire location designations

(See Clause 14.4.8.1.)

AL ALLL =

/ >///// COVERE g LOC-6 ﬁ

| Y

/ LOC-3

- 5 CEILING S

//// LACAL i RECESSED -

SURFACE %

NALL %

7 LOC-2

CEILING 5

0c-4 PENDANT %

ALL 5

/ URFACE %

/ &

LOIC-5 5

WALL -

RE[CESSED %

j?/ MOUNTING HEIGHT - ABOVE 1.2 m (4 ft) %

%DE}—4 BELOW 1.2 m (4 Ft ﬁ

ALL LOC-6 &

$URFACE S

Z LOC-6 ' S

LOC-5 LOC=7 GROUND-MOUNTED s POLE &

WAL L it SURFACE S qr 5
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A
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i

LOC is~the location designation.
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Figure 14.4.8.2

Wet location luminaire flow chart

(See Clause 14.4.8.1.)

Determine application and
LOC designation
according to Figure
14.4.8.1

LOC-1 ceiling-mounted

Uncovered ceiling
Covered ceiling

Clause 14.4.8.2
Clause 14.4.8.3

LOC-2 ceiling-mounted

Pendant

Clause 14.4.8.4

LOC-3 ceiling-mounted

Recessed uncovered

Clause 14.4.8.5

coing
Recessed covered
ceiling

Claule 14.4.8.6

LOC-4 wall-mounted Surface above 1.2 m Clauge 14.4.8.7
(4 ft)
Surface below 1.2 m Clauge 14.4.8.8
(4 ft)

LOC-5 wall-mounted Recessed above 1.2 m Clauge 14.4.8.9

(4 ft)
Recessed below 1.2 m
(4 ft)

Clauge 14.4.8.10

LOC-6 ground-mounted

Surface above 1.2 m
(4ft)
Surface below 1.2 m
(4 ft)

Clauge 14.4.8.11

Clauge 14.4.8.12

LOC-7 ground-mounted

Recessed below

Clauge 14.4.8.13

ground
Physi¢al Evaluation Corrosion protectioh Plating/painting Clauge 14.4.2

Drain holes Location/size Clauge 14.4.3
Water-shields Polymeric/wood/glass Clauge 14.4.4
Gasket and bushings Method of attachment Clauge 14.4.5

Accelerated aging

Gasket adhesion
Insulation Moisture resistance Clauge 14.2.1.1
Lampholders Material Clauge 14.4.6
Receptacles Location Clauge 14.4.7

Tests required, see Table Rain test, Sprinkler test, Immersion test,
14.4.8.1 Clause 17.5.2 Clause 17.5.3 Clause 17.5.4
Dielectric voltage- withstand Dielectric voltage- Dielectric voltage-

test, withstand test, withstand test,

Clause 18.1 Clause 18.1 Clause 18.1

Physical examination, Physical examination, Physical

Clause 17.5.2.7 Clause 17.5.3.8 examination,

Clause 17.5.4.5
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14.4.8.2 A LOC-1, ceiling-mounted surface luminaire intended to be attached to an uncovered ceiling
shall comply with the rain test of Clause 17.5.2.

14.4.8.3 A LOC-1, ceiling-mounted surface luminaire intended to be attached to a covered ceiling shall
comply with the sprinkler test of Clause 17.5.3 and be marked for covered ceiling only, in accordance with

Table 20.1.1,

ltem 2.11.

14.4.8.4 A LOC-2, ceiling-mounted pendant luminaire shall comply with the rain test of Clause 17.5.2.

14.4.8.5 A LOC-3, ceiling-mounted recessed luminaire intended to be attached to an uncovered ceiling

shall comply

with the rain test of Clause 17.5.2 and the sprinkler test of Clause 17.5.3.

14486 AL
shall comply
with Table 2(

14.48.7 AL

DC-3, ceiling-mounted recessed luminaire intended to be attached to a coyere
ith the sprinkler test of Clause 17.5.3 and be marked for covered ceiling, only, i
1.1, ltem 2.11.

DC-4, wall-mounted surface luminaire intended to be mounted with'all of the en

1.2 m (4 ft) flom the ground shall comply with the rain test of Clause 17.5:2.

14.4.8.8 AL
below 1.2 m
of Clause 17]
20.1.1, ltem !

14.4.8.9 A L
above 1.2 m

14.4.8.10 A
enclosure be
sprinkler test
with Table 2(

14.4.8.11 A
from the grou

14.4.8.12 A

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 17.5.2 and the
.5.3, and be marked to indicate the luminaire mounting height, in accordand
P.18.

DC-5, wall-mounted recessed luminaire intended to be mounted with all of {
(4 ft) from the ground shall comply with the rain test of Clause 17.5.2.

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 17.5.3, and be marked to indicate the luminaire mounting height, i
1.1, ltem 2.18.

| OC-6, ground-mountéd surface luminaire with electrical parts located abovg
nd shall comply with*the rain test of Clause 17.5.2.

| OC-6, ground-mounted surface luminaire with electrical parts located below 1.2

the ground small comply)with the rain test of Clause 17.5.2 and the sprinkler test of Clause 1

marked to in

icate thejluminaire mounting height, in accordance with Table 20.1.1, ltem 2.1

d ceiling only
n accordance

losure above

he enclosure
sprinkler test
e with Table

he enclosure

y part of the
¥.5.2 and the
N accordance

1.2 m (4 ft)

P m (4 ft) from
7.5.3, and be
8.

14.4.8.13 A |LOE~7, ground-mounted recessed luminaire shall comply with the immersion test of Clause
17.5.4 and bbhfﬁa-rked—rn—eee&deﬁee—wﬁh—'Fa-ble—ZG—1—1—Hem—244—|' i —++ 4~
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14.4.9 Marking

14.4.9.1 A luminaire that is intended for use in wet locations and that complies with the requirements of
Clause 14 shall be marked in accordance with Table 20.1.1, ltem 2.3.

14.4.9.2 A luminaire with adjustable mounting positions that is limited or restricted to a particular position
to comply with the applicable tests shall be marked to indicate the limits of adjustment or the mounting
position, in accordance with Table 20.1.1, ltem 1.23.

14.4.9.3 Installation instructions shall be provided for luminaires that require specific methods for sealing
the mounting surface or specific fittings for supply connections, in accordance with Table 20.1.1, ltem
1.33.

15 Normal temperature tests
15.1 General
15.1.1 The tgst procedures shall be conducted in accordance with Clause 19:

15.1.2 The test procedures for Type Non-IC (not intended for thermal insulation contact)|and Type IC
(intended for|thermal insulation contact) recessed luminaires are sumfarized in Table 15.1|1.

Table 15.1.1
Recessed luminaire temperature tests

(See Clause 15.1:2))

Type Non-IC Type IC
Not intended for thermal insulation contact Intended for thermal insulatipn contact

W/Type

Type N@n-IC standard Type Non-IC marked Type IC Type IC inherently
spacings spacings protected
Normal t¢gmperature test Normal temperaturetest Normal temperaturetest N¢rmal temperaturetest

Claupe 19.13.2 Clause 19.14.1.1 Clause 19.15.1 Clause 19.15.1
Test box Test box Test box Test box
Clguse 15.5 Clause 15.6 Clause 15.7 Clauses 15.7 & 15.8
12.7 fnm (0.5 in) C — C spacings, no 216 mm (8.5 in) 216 mm (8.5 in)
spacingg, no insulation insulation spacings, insulation filled Bpacings, insulation
filled
Test lamp rated W/Type Test lamp rated Test lamp rated W/Type Tgst lamp rated W/Type

15.1.3 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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15.1.4 Temperatures resulting from the normal temperature test shall not exceed the limits specified in
Table 15.1.2 unless the component, material, or compound has been investigated and found acceptable
for a higher temperature.

Table 15.1.2
Maximum temperature limits

(See Clauses 6.13.2.2, 12.8.1.3, 14.4.5.2, 15.1.4, 15.2.9, 15.3.5, 15.4.4, 15.5.5, 15.6.5, 15.7.5, 15.8.3, 15.9.3, 16.2.6, 16.2.7,
16.3.1.6, 16.3.1.7, 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 falloy 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 920
Outlet pox supply conductors for dwellings — ceiling mount 90
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 J05 insulation system 90
Class 130 insulation system 110
Class 155 insulation system 135
Class |80 insulation system 150

9 | Coil of|a device employing:
Class 105 insulation system 90 100
Class 130 insulation system 110 120
Class |55 insulation system 135 145
Class 180 insulation system 150 165
Class 200 insulation system 170 185
Class 220 insulation system 185 200
Class 250 insulation system 215 230

10 | Resistgr-type ballast 150

11 | Capacftor (unless ratedy or marked otherwise) 90

12 Encloi‘:re of autoniatic starter for fluorescent lamp 80

13 | Enclospre of.automatic starter for HID lamp 90

14 | Fuse 90

15 | RecesgedHuminaire 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 15.1.2 Continued'on Next-Page
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Table 15.1.2 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
Rubbep_(ardinary) 60
Melamjne 130
Nylon [polyamide) 105
Paper,|wood, ordinary fiber 920
Urea 100
Varnished cloth insulation 85
Vulcanjzed fiber 90
20 | Non-elgctrical insulating materials:
Silicong rubber 230
EPDM 90
Neopr¢ne rubber 90
Rubbe} (ordinary) 70
Paper,|wood, cork, or other fibrous material 920
Polyethylene 60
PVC 60
Acrylic] 65
Polycafbonate 75
Non-thirmosetting sealing compound Rated
21 | Other thermoplastic and thermosetting plastic 50
22 | Thermpplastic body of fluorescent lamphelder® 90
2 A fluorescert lampholder fabricated from thermoplastic having a relative thermal index with impact exceeding [90° C at a
thickness equpl to that used in the lampholder construction, has a temperature limit equal to that relative thermgl index.
15.2 Surface ceiling luminaires
15.2.1 A luminaire that appears to be suitable for either ceiling or wall mounting shall be teqted as one of
the following:
a) a ¢eiling=mounted luminaire; or

b) a wall-mounted Tuminaire and shall be marked for wall mounting only, in accordance with
Table 20.1.1, Item 2.10.

15.2.2 A luminaire shall be mounted on the test apparatus specified in Clause 19.10, directly under the
outlet box, in the intended manner.
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15.2.3 A pendant-mounted luminaire shall be tested when attached to the test ceiling with the shortest
length of cord, chain, or stem permitted by the luminaire design.

15.2.4 A luminaire that can be pendant mounted or mounted directly to the ceiling shall be tested while
mounted directly to the test ceiling.

15.2.5 A luminaire marked for installation on a noncombustible surface only shall be mounted on the test
ceiling as shown in Figure 19.10.1, without thermal insulation.

15.2.6 Thermocouples shall be attached to the test ceiling in locations where the highest temperatures
are likely to occur, including:

a) thé point where the Tuminaire contacts the test celling; and

b) difectly over the point that is closest to the highest source of heat.

15.2.7 Suppl
probe shown
facing the int

15.2.8 The't

15.2.9 The r
by Clause 15

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 ¢
brior of the box.

bst lamp shall comply with the requirements of Clause, 19.8.

bsulting temperatures shall not exceed those specified in Table 15.1.2, except
.1.4, and any integral thermal protector shall notoperate.

15.3 Surfac¢ wall luminaires

15.3.1 A lum
in the intende

15.3.2 Thern
likely to occu

inaire shall be mounted on the test apparatus of Clause 19.11, directly over t
d manner.

phocouples shall be attached {o_the test wall in locations where the highest tem
, including:

a) thé point where the luminaire contacts the test wall; and

b) di

15.3.3 Suppl
probe shown
facing the int

flectly adjacent to the point that is closest to the highest source of heat.

y conductor-temperatures in the outlet box shall be measured using the ten
in Figute)19.9.1. The probe shall be mounted to the outlet box ears with the ¢
erior of the box.

perature test
bpper surface

as permitted

ne outlet box,

peratures are

perature test
bpper surface

15.3.4 The't

sttamp stattcompty withrthe Tequirementsof Clause 1978:

15.3.5 The resulting temperatures shall not exceed those specified in Table 15.1.2, except as permitted
by Clause 15.1.4, and any integral thermal protector shall not operate.
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15.4 Under-cabinet luminaires

15.4.1 A luminaire shall be mounted in the test alcove of Clause 19.12, in contact with the two walls and
top of the alcove.

15.4.2 Thermocouples shall be attached to the test alcove in locations where the highest temperatures
are likely to occur, including:

a) the points where the luminaire contacts the walls and top of the alcove; and

b) directly adjacent to the point that is closest to the highest source of heat.

15.4.3 The t¢stTamp shall comply with the requirements of Clause 19.8.

15.4.4 The resulting temperatures shall not exceed those specified in Table 15.1.2excepl as permitted
by Clause 19.1.4, and any integral thermal protector shall not operate.

15.5 Type Non-IC recessed luminaires (not intended for thermal insulation’ contact)

15.5.1 A Type Non-IC luminaire shall comply with the normal temperature test of Clauses 15.5.2 to
15.5.5.

15.5.2 The tgst lamp type and wattage shall be as follows:

a) foff fluorescent luminaires, as marked on the ballast, unless marked otherwise or the
luminaire;

b) fof incandescent luminaires, as markedsen 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 reflectorlamps, as specified in Clause 19.8 and Table 19.8.2; or
3) for MR lamps,as specified in Clause 19.8; and

c) fol HID luminaires, as marked on the luminaire and as specified in Clause 19.8.
15.5.3 A lunfinaire shéll-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.

15.5.4 A lumimaite marked for use wittT throughwiring staftbe testedimaccordance witirCfause 15.10 at
the same time the normal temperature test is conducted.

15.5.5 The resulting temperatures shall not exceed those specified in Table 15.1.2, and any integral

thermal protector shall not operate.

Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617

Provided by IHS Markit under license with UL Not for Resale, 2018/10/15 07:30:48
No reproduction or networking permitted without license from IHS


https://ulnorm.com/api/?name=UL 1598 2018.pdf

AUGUST 28, 201

8 NMX-J-307/1-ANCE ¢ CSA C22.2 NO. 250.0-18 ¢ UL 1598

155

15.6 Type Non-IC marked spacings luminaires (not intended for thermal insulation contact)

15.6.1 A marked spacings incandescent or HID luminaire shall comply with the normal temperature tests
of Clauses 15.6.2 to 15.6.5.

15.6.2 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) fo
15.6.3 A lum
results in the
and the like.

15.6.4 A lum
the same tim

15.6.5 The 1
overheating

15.7 Type IC

15.7.1 A Tyg

15.7.2 The tgst lamp type and wattage shall be as follows:

a) fo
lumin

b) fo

3) for MR lamps, as specified in Clause 19.8; and
HID luminaires, as marked on the luminaire and as specified in Clause”19.8.
inaire shall be installed in a test box as described in Clause 19:14’in the conf
highest operating temperatures, considering different trims, lampholder adjust
inaire marked for use with through wiring shall be tested in accordance with CI

e the normal temperature test is conducted.

psulting temperatures shall not exceed thosespecified in Table 15.1.2, and
rotective device shall not operate.

b recessed luminaires (intended for;thermal insulation contact)

e IC luminaire shall comply withirthe normal temperature tests of Clauses 15.

fluorescent luminaires,-as marked on the ballast, unless marked otherwise or
aire;

incandescent. luminaires, as marked on the luminaire

iguration that
ment heights,

huse 15.10 at

any integral

7.2 to 15.7.5.

the

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 19.13.2; 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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15.7.3 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.

15.7.4 A luminaire marked for use with through wiring shall be tested in accordance with Clause 15.10
simultaneously with the normal temperature test.

15.7.5 The resulting temperatures shall not exceed those specified in Table 15.1.2, and any integral
overheating protective device shall not operate.

15.8 Type IC and LED Type Non-IC inherently protected recessed luminaires

1581 A Ty;lse IC or LED Type Non-IC inherently protected luminaire shall complyrwith the normal
temperature fest of Clause 15.7 and Clauses 15.8.2 to 15.8.4.

15.8.2 The tgst lamp shall be the highest wattage lamp of any type that can be installed in the luminaire.
15.8.3 The resulting temperatures shall not exceed those specified in Table,15.1.2.

15.8.4 A lunfinaire marked for use with through wiring shall be testedin accordance with Clause 15.10
simultaneous]y with the normal temperature test.

15.9 Recessged luminaires for use in poured concrete

15.9.1 A lunfinaire marked for use in concrete shall cofmply with the normal temperature test of Clause
15.5, using the installation method of Clause 15.9.2 ahd the requirements of Clause 15.9.3

15.9.2 A lumjnaire shall be installed as intended\in"concrete. The minimum thickness of the ¢oncrete shall
be 150 mm (6 in) from any point on the recessed housing. At the option of the luminaire mafufacturer, 30

mesh dry bui

15.9.3 The r

15.10 Throu

15.10.1 The

der’s sand may be substituted for the concrete.
bsulting temperatures shall not exceed those specified in Table 15.1.2.
lIgh-wiring junction‘box temperature

through witing, junction box temperature test simulates the heating effect of §

conditions ard shall be performed simultaneously with the applicable normal temperature {

15.

15.10.2 Two

lengths of electrical metallic tubing or flexible metallic conduit, suitable for thg

ctual loading
est of Clause

number and

size of the tt

rougtT branchcircuit tonductors, shattbeattachedtotheouttet boxwithth

2 appropriate

fittings. The lengths of raceway shall extend approximately 300 mm (12 in) outside of the test box.

15.10.3 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, ltem 1.41.
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15.10.4 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 15.10.1.

Figure 15.10.1
Test conductor installation for through-wiring junction box temperature test
(See Clause 15.10.4.)

77777777777 7777777 7777777722 //

(L2227 77777777 /4
% 7
7777777777777 7777777777772 2 ®

$3824

15.10.5 Thelconductors shall be conneeted in series outside the raceway, and a separate $upply source
of any convenient voltage shall be connected and operated at 80 percent of the conductor's rated
ampacity. The outer ends of thewraceways shall be plugged to prevent air circulation.

15.10.6 The [temperature of-the test conductors shall not exceed or be able to contact g surface that
exceeds the pranch circiit\conductor rating marked on the luminaire.
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15.11 Raceway temperature

15.11.1 The raceway temperature test simulates the heating effect of actual loading conditions and shall
be performed simultaneously with the applicable normal temperature test of Clause 15.

15.11.2 The luminaire shall be operated with the maximum number, type, and size of conductors installed
in the raceway as marked on the luminaire in accordance with Table 20.1.1, Item 1.41.

15.11.3 The conductors shall be connected in series outside the raceway, and a separate supply source
of any convenient voltage shall be connected and operated at 80 percent of the conductor ampacity rating.
The outer ends of the raceways shall be plugged to prevent air circulation.

15.11.4 The[temperature of the test conductors shall not exceed or be able to confact 4 surface that
exceeds the pranch circuit conductor rating marked on the luminaire.

15.12 (MEX) Temperature rise

15.12.1 (MEK) In Mexico, the temperature increase in normal operating conditions shall be determined
by the procedures described in Clause 19.6 (MEX).

15.12.2 (MEK) In Mexico, the temperature increase in normal operating conditions shall not pbe more than
the limits stajed in Table 15.12.1 (MEX), and the temperatures obtdined in the insulated cgnductors and
connectors shall not be more than the limits indicated in Table1512.2 (MEX).

Table 15.12.1 (MEX)
Maximum tempeérature
[See Clause 15.12.2 (MEX).]

Item Location Maximum, °C, Maximum, [°C, rise-of-
thermocouple method resistance method
1 Possible contact point of supply leads within 60
luminaire (Note 1)
2 Coil of a device employing:
Class 105 insulation system 90 P
Class 130 ingutation system 110 120
Class 155 (insufation system 135 140
Class 180, insulation system 150 165
Clasgs’200 insulation system 170 185
3 Capacitor cases, unless rated or marked 80
otherwise (Note 2)
NOTES
1 The temperatturemaybeexceedetastongas-thetuminaireistabettecHnaccordancewith-Ctatse—+2-++temh, of NOM-
064-SCFI.
2 Increase in temperature in the capacitor may exceed the limit indicated if the capacitor is adequate for such a temperature.
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Table 15.12.2 (MEX)
Insulation of wire splices

[See Clauses 6.18.2 (MEX) and 15.12.2 (MEX).]

Operating temperature of wire splice insulation

Materials commonly used

Less than or equal to 80 °C

outside with cotton adhesive tape or any similar

Thermoplastic tape, insulating tape made of cotton, or oil
cloth should be secured in place by winding it on the

material.

Greater than 80 °C

temperature

Adequate connectors or insulators for the operating

NOTE The maximum temperature to which a wire splice is exposed shall be determined by placing a thermocouple on
the outside of the insulation and shall be in accordance with the marking as described in Clause 20.1.

15.12.3 (ME
ambient temy
The ambient
of the lumina

15.12.4 (ME
shall be obta
encapsulateq
NMX-J-198-A

at 15 min int¢rvals do not change more than 1 °C.
16 Abnormagl temperature tests

16.1 Generdl

16.1.1 The t

16.1.2 The t
(intended for

16.1.3 Throd

K) In Mexico, the values of temperature rise in Table 15.12.1 (MEX) shall

erature of 25 °C, and the tests shall be conducted at an ambient temperaturg
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

on which you must apply the resistance method described in NMX-J-3
NCE. A temperature shall be considered stable when{hree successive measur

bst procedures shall be conducted in<accordance with Clause 19.

bst procedures for Type Non-I€-(not intended for thermal insulation contact)
thermal insulation contact) recessed luminaires are summarized in Table 16.1

gh-wiring, if installed, shall not be energized.

be based on
of 25 5 °C.
ne direct light
ively.

5.12.1 (MEX)
Cluding those
30-ANCE or
ements taken

and Type IC
1.
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Table 16.1.1

Recessed luminaire abnormal temperature tests

(See Clause 16.1.2.)

Type Non-IC

Not intended for thermal insulation contact

Type IC
Intended for thermal insulation contact

Type Non-IC standard spacings

Abnormal temperature test with

Type Non-IC marked
spacings

Type IC

Abnormal temperature test

Abnormal temperature test

216 mm (8.5 in) spacings,
ihsulation layered
Tes| lamp rated W/Type

16.2 Type Non-IC recessed luminaires (not intended for thermal insulation contact)

16.2.1 A tes{ box shall be constructed“as specified in Clause 19.13.3.

insulation with insulation Overlamping

Clause 19.13.3 Clause 19.14.3 Clause 19.15
Test box Test box Test box

Clause 16.2 Clause 16.3 Clause 164.2

216 mm (8.5 in) spacings,
insulation layered
Test lamp rated W/Type

216 mm (8)5-in) spacings,
instlation filled

Test lamp 150 percent
rated W

Abnormal temperature test
Reduced spacings

Clause 19.14:2
Test box
Clause 18,3.2
No insulatien\12.7 mm (0.5
in)\spacings
Test(amp rated W/Type

Abnormal temperature tpst
Mislamping for lamp Type
R and Type PAR)

Clause 19.15

Test box

Clause 16.4.3
216 mm (8.5 in) spacings,
insulation filled
Test lamp rated W/Typg A

16.2.2 A lumjinaire shall be installed in the test box in the normal temperature test configurafion of Clause
15.5 that resllts in the lowest)operating temperatures on luminaire surfaces that contact the test box or

that can contpct thermal«insulation.

16.2.3 For cegiling-moeunted 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 16.2.7, an
additional 50 mm (2 in) of thermal insulation shall be added for each successive iteration. The
last increase in thermal insulation may be less than a 50 mm (2 in) increment, to ensure that
the maximum 216 mm (8.5 in) height requirement is not exceeded. For each additional thermal
insulation level, the test shall be restarted with all temperatures at room ambient.
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16.2.4 For recessed wall-mounted luminaires, the thermal insulation specified in Clause 19.16 shall be
placed over a recessed luminaire mounted in the test wall so the topmost portion of the luminaire is under
216 mm (8.5 in) of thermal insulation.

16.2.5 The test lamp type and wattage for:

a) an incandescent luminaire shall be as marked on the luminaire and as specified in Clause
19.8 and Table 19.8.2; and

b) an HID luminaire shall be as marked on the luminaire and ballast, and as specified in Clause
19.8.

16.2.6 A lunfinaire shall be opéeraied uniil the thermal protector rips or for a maximum.of 7.5 h. If the
protector dogs not trip within 3 h, the test shall be repeated with an additional 50 mmn(2’[n) of thermal
insulation, until:
a) th¢ thermal protector trips within 3 h; or
b) th¢ temperature limits in Table 15.1.2 are exceeded; or
c) thx thermal insulation height is 216 mm (8.5 in) above the highest projection of the luminaire,
the thermal protector does not operate, and the temperaturé limits are not exceedeq, in which
case|the test shall be repeated with the next hotter trinminstalled.

16.2.7 Test fesults shall be acceptable if the thermal protector:

a) operates within 3 h and no part of the lumihaire in contact with thermal insulation or the test
box gxceeds 160 °C; or

b) dges not operate within 3 h and the,temperature limits specified in Table 15.1.2 pre not
excegded during the test. Any part of the luminaire in contact with thermal insulation or the test
box ghall not exceed 90 °C. The\tést shall be terminated after 7.5 h.

16.3 Type Non-IC marked spacings incandescent and HID recessed luminaires (not ihtended for
thermal insylation contact)

16.3.1 Abnofmal insulatioh.temperature
16.3.1.1 A tgst box Shall be constructed as specified in Clause 19.14.3.
16.3.1.2 A Iyminaire shall be installed in the test box in the normal temperature test copfiguration of

Clause 15.5 thatTesuttsimthefowest operating temperatures o fuminaire surfaces thattontact the test
box or that can contact thermal insulation.

16.3.1.3 For ceiling-mounted luminaires, the thermal insulation specified in Clause 19.16 shall be placed
around the luminaire in the test box as follows:

a) the initial depth of the thermal insulation shall be 100 mm (4 in) above the bottom of the test
box or 50 mm (2 in) above the lowest glass portion of the test lamp, whichever is higher;

b) no thermal insulation shall be initially placed on top of the lamp compartment; and
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c) if more than one test iteration is required to achieve the results specified in Clause 16.2.7, an
additional 50 mm (2 in) of thermal insulation shall be added for each successive iteration. The
last increase in thermal insulation may be less than a 50 mm (2 in) increment, to ensure that
the maximum 216 mm (8.5 in) height requirement is not exceeded. For each additional thermal
insulation level, the test shall be restarted with all temperatures at room ambient.

16.3.1.4 For wall-mounted luminaires, the thermal insulation specified in Clause 19.16 shall be placed
over a wall mounted luminaire so the topmost portion of a luminaire recessed in the test wall is under 216
mm (8.5 in) of thermal insulation.

16.3.1.5 The

test lamp type and wattage for:

a) an
19.8

b) an
19.8.

16.3.1.6 A Iy
protector doe
insulation, un

a) thé thermal protector trips within 3 h; or
b) th¢ temperature limits in Table 15.1.2 are exceeded; or

c) the thermal insulation height is 216 mm (8.52in) above the highest projection of t

16.3.1.7 Tes

a) op
box €

b) do
exce
box 9

incandescent luminaire shall be as marked on the Tuminaire and as specified
and Tables 19.8.1 and 19.8.2; and

HID luminaire shall be as marked on the luminaire and ballast, andcas Specifi
minaire shall be operated until the thermal protector trips orfor a maximum o

s not trip within 3 h, the test shall be repeated with an additional 50 mm (2
til:

I results shall be acceptable if the_thermal protector:

xceeds 160 °C; or

es not operate within, 3+h and the temperature limits specified in Table 15.1.2
bded during the test’Any part of the luminaire in contact with thermal insulatio
hall not exceed 90 °C. The test shall be terminated after 7.5 h.

in Clause

ed in Clause

f 7.5 h. If the
n) of thermal

he luminaire.

erates within 3 h and no partjof'the luminaire in contact with thermal insulatiof or the test

are not
n or the test
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16.3.2 Reduced spacings abnormal temperature
16.3.2.1 The test shall be conducted as specified in Clause 15.5.

16.3.2.2 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;

or

b) does not operate within 3 h and the temperature of any part of the luminaire in contact with

the test box is 90 °C or less. The test shall be terminated after 7.5 h.

16.4 Type I incandescent recessed luminaires (intended for thermal insulation cont
16.4.1 General

16.4.1.1 A Type IC recessed incandescent luminaire shall comply with the abrormal ove
mislamping t¢mperature tests described in Clauses 16.4.2 and 16.4.3, unless'eonstructed ag
Clause 16.4.]1.2.

16.4.1.2 A Type IC incandescent luminaire with a thermal protector rated 110 +5 °C or les
within 38 mmp (1.5 in) of the geometric center of the top shall be;éxempted from the test
Clause 16.4.1.1.

16.4.2 Overlamping

16.4.2.1 A tdst box shall be constructed as specified in* Clause 19.15.

16.4.2.2 A Iyminaire shall be installed in the test box in the configuration that resulted
operating temperatures on luminaire surfaces’in contact with the test box or thermal insulat
normal tempgrature test described in Clause 15.7.

16.4.2.3 The| abnormal test box shallbe filled with the thermal insulation specified in Claus

16.4.2.4 A Iyminaire shall be-tested with a lamp in accordance with Table 19.8.3 and s
voltage adjugted to operate the-lamp at rated wattage.

16.4.2.5 A Iminaire rdied for lamps that are not included in Table 19.8.3 shall be tested v
the same typg used (injthe normal temperature test that is either:

a) 150.percent of the specified lamp wattage; or

Act)

rlamping and
5 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
16.4.2.6 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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16.4.2.7 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.

16.4.2.8 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) thjare is no higher wattage lamp; or

c) the next higher wattage lamp does not fit in the luminaire; or

d) thére are no trims that result in the luminaire operating at a higher'temperature.
16.4.2.9 If the thermal protector does not open in 3 h, and the temperatures on the 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 16}4.2.10 shall be performed.

16.4.2.10 Thee following test procedure shall be performed’on a luminaire that complied with Clause
16.4.2.9 afte the luminaire has reached thermal stabilization:

a) ddfeat (short) the thermal protector;

b) ingrease the supply voltage to 5 V(above that required to make the lamp operate at rated
wattdge;

c) operate the luminaire and ‘measure the temperature of points of the luminaire in gontact with
thernpal 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 descrfbed in Item
(b) and raise thie-supply voltage another 5 V; and

e) when any of the temperatures measured in Item (c) exceed the temperature megsured at
that ;|>oint 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 ltem (1) and let
it operate; and

5) apply Clauses 16.4.2.8 and 16.4.2.11.
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16.4.2.11 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.

16.4.3 Mislamping

16.4.3.1 The test box shall be constructed as described in Clause 19.15.

operating temperatures on luminaire surfaces in contact with the test box or thermal insulat
normal tempegrature test, in Clause 15.7.

16.4.3.2 A Iimmalre shall be installed in the fest box in the configurafion thaf resulied
16.4.3.3 The|test box shall be filled with the thermal insulation specified in Clause 19.16.
16.4.3.4 A luminaire marked for use with a reflector-type lamp shall be tested with a Type
same wattage or the next higher wattage. Whenever possible, standard.ineandescent test la
in Table 19.8.2 shall be used.

16.4.3.5 Forla luminaire that has more than one lamp, the mislamping test shall be conduct
for each lamp.

16.4.3.6 Thel test shall be continued until:

a) the thermal protector trips;

b) th¢ temperature limits are exceeded; or

n the lowest
on during the

A lamp of the
mps specified

cd separately

¢) 7.% h has elapsed, and there-are no trims that result in the luminaire operating af a higher

tempgrature.

16.4.3.7 If the thermal protecterdoes not open within 3 h, and the temperatures on the lumir
in contact with thermal insulation and the points of support are less than 90 °C, the test sha
with the trinp that resulted in the next higher recessed housing temperature or poi

aire surfaces
| be repeated
ht-of support

temperature, [or both, during the normal temperature test. Each iteration shall start with th¢ luminaire at

room ambienft tempegrature.

16.4.3.8 If t

e surfaces in

thefmal protector does not open in 3 h and the temperatures on the luminai
contact with i i i

20 °C above

the temperatures measured on these same points during the normal temperature test, the test procedure

in Clause 16.4.3.9 shall be performed.

16.4.3.9 Perform the following test procedure on a luminaire that complies with Clause 16.4.3.8 after the

luminaire has reached thermal stabilization:

a) defeat the thermal protector;

b) increase the supply voltage to 5 V above that required to make the lamp operate at rated

wattage;
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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 meas
point during the normal temperature test, return to the point in the procedure desc
(b) and raise the supply voltage another 5 V; and

ured at that
ribed in Iltem

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;

2) de-energize the luminaire and let It cool 10 room ambient temperature,

3) reconnect the thermal protector;

it operate; and
5) apply Clauses 16.4.3.6 and 16.4.3.10.

16.4.3.10 Tefst results shall be acceptable if the thermal protector:

4) connect the luminaire to a supply adjusted to the voltage recorded in ltepn (1) and let

a) operates within 3 h and the temperature of any part of the luminaire in contact with thermal

insulg@tion or the test box does not exceed 160 °Cior

b) dges 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.

16.5 Abnormal overlamping operation test for incandescent luminaires with polymeric housings

or enclosurégs

16.5.1 A lumijinaire shall be operated‘as specified in the normal temperature test, with the la
wattage lamg the luminaire accommeodates, for 7.5 h.

fgest possible

16.5.2 Therd shall be no ignition of the polymeric material or exposure of live parts. Shrinkgge, warpage,

expansion, of cracking shall -be acceptable.
17 Mechanigal tests

17.1 Barrier|strength

17.1.1 A sample luminaire with the barrier mounted as intended shall be tested.

17.1.2 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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17.1.3 The application of the force shall not result in

a) pe

rmanent distortion of a metal barrier;

b) temporary or permanent reduction of electrical spacings; or

c) breaking or cracking of a nonmetallic barrier.

17.2 Metal thickness equivalency

17.2.1 General

17.21.1 Aly
described in
shall addition|
and 17.2.5.

17.2.2 Comg

17.2.2.1 The

a) thé luminaire shall be placed on a flat horizontal surfaces

b) a
the ¢

17.2.2.2 Tes

a) th¢ electrical spacings comply with Clause 6.11; and

b) the¢ accessibility of uninsulated.live’ parts complies with Clause 6.13.2.

17.2.3 Impaq

17.2.3.1 The|
the impact te
on surfaces |

17.2.3.2 The
17.2.3.1.

minaire having reduced metal thickness shall comply with the compression an
Clauses 17.2.2 and 17.2.3. Pendant-mounted luminaires having reduced\m
ally comply with the flexing, and the torque and cantilever tests described.in C

ression

luminaire shall be tested as follows:

11 N (25 Ib) force shall be applied, using a rodwith a 25.4 mm (1 in) diametg
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-Ib)
5t apparatus described in Clause 19.21, falling through a vertical height of 1.2
eing tested.

number of samples and the sequence of the procedure shall be in accordand

impact tests
tal thickness
auses 17.2.4

r face, to

impact, using
9 m (4.24 ft),

e with Figure
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Figure 17.2.3.1
Procedure for impact test

(See Clause 17.2.3.2 and 17.41.2.)

Sample Number

Series
Num—
ber 1.2 3 1.2 3 1 2 3 12 3
1 X N N A N N X N N A N N
7 i NN A NN U A N U A N
3 i N N U A N i 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 necessary.
SA{162E

17.2.3.3 Tes} results shall be acceptable if the enclasure is capable of complying with all the applicable
requirements| of this Standard.

17.2.4 Flexing

17.2.4.1 Thg luminaire shall be supported directly below the pendant support connectipn points on
maximum 25|mm (1 in) wide wooden blocks of sufficient length.

17.2.4.2 A 8D N (20 Ib) force ‘shall be applied to a 39 cm? (6 in®) piece of 19 mm (0.75 in) thick plywood
centered on the top of the, luminaire midway between the two supports closest to the end.

17.2.4.3 Thel maximuny.deflection under load shall be 6.4 mm (0.25 in).
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17.2.5 Torque and cantilever
17.2.5.1 General

17.2.5.1.1 During the torque and cantilever tests, a comparison shall be made between a control sample
luminaire having the minimum metal thickness specified in Table 5.5.1 and a test sample luminaire having
reduced metal thickness.

17.2.5.2 Torque

17.2.5.2.1 The control and test sample luminaires shall be secured to a solid horizontal surface so that
the sample overlaps the surface by a length equal to 10 percent of the sample’s overall length. The
opposite end[of each Tuminaire shall be supporied af 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 torque arm shall be connected to the pivot end of each luminaire at a right angle to fits major axis
as shown in Figure 17.2.5.2.1.

Figure 17.2.5.2.1
Torque test
(See Clause 17.2.5.2.1))

Support Direction

Luminaire
Surface \\ \ Pivét point of forque
/| \ &

%C

Torque arm

S3174A

17.2.5.2.2 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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17.2.5.2.3 During or after the test, the deflection of the test sample luminaire shall be equal to or less than
the deflection of the control sample luminaire.

17.2.5.3 Cantilever
17.2.5.3.1 The control and test sample luminaires shall be secured at one end to a solid horizontal
surface. The opposite end of each luminaire shall be suspended by the support provided with the

luminaire.

17.2.5.3.2 A 11.3 kg (25 Ib) weight shall be applied to the suspended end of each luminaire. The weight
shall be applied for 1 min.

17.2.5.3.3 D{iring or after the Test, the deflection of the test sample Tuminaire shall be equal ip or less than
the deflectior] of the control sample luminaire.

17.3 Five-in¢h flame

17.3.1 Thred samples of complete luminaires or enclosure specimens shalkbe subjected to this test,
using the tes} apparatus of Clause 19.24.

17.3.1 (MEX) In Mexico, Clause 17.3 does not apply.
17.3.2 The donditioning described in Clause 17.3.3 shall be cehducted only if:

a) th¢ enclosure material exhibits a reduction in flamme-resistance properties as a result of long-
term fthermal aging; or

b) th¢ enclosure material thickness is less;than the minimum thickness subjected t¢ the long-
term fthermal aging.

17.3.3 After gonditioning for 40 h at 23 £2(°C and 50 £5 percent relative humidity, the test samples shall
be placed in & full-draft air-circulating over’for 7 d at a temperature at least 10 °C above the femperatures
measured dufring the normal temperature test and, in no case, less than 70 °C.

17.3.4 The sample shall be pesitioned to simulate intended usage, with a layer of surgical ¢
300 mm (12 |n) below the point‘of test flame application.

17.3.5 The burner shallbe placed in a location remote from the sample, in a vertical positior
The burner shall be @djusted to provide a 125 mm (5 in) overall height flame with a 38 mm

otton located

, and ignited.
(1.5 in) high

uL
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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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17.3.7 The flame shall be applied for 5 s and removed for 5 s. This cycle shall be repeated 5 times at
each location.

17.3.8 Test results shall be acceptable when the following conditions are met:

uL

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.

¢) no visible flame shall be observed on the surface of the enclosure opposite to the surface on

whicly the test flame s applied during the test. Tn addition, unless otherwise specifiéd in the

relev
perfo

17.3.9 If any
repeated in g
acceptable.

17.4 Mold s

17.4.1 A san
maintained a
enclosure du

17.4.2 After
requirements

17.5 Wet loc
17.5.1 Gene

17.5.1.1 A Il
connection m

17.5.1.2 Al
rain test of C

17.5.1.3 A lU
the rain test g

rmed and the sample has cooled for 30 s.

manner identical to that used for the unsuccessful sample, in order for the tes

ress relief

hple of the complete thermoplastic enclosure shal) be placed in a circulating
a temperature 10 °C higher than the maximum~temperature measured on the
fing the normal temperature test but in no case-less than 70 °C, for a period 0

the sample has cooled to room temperature, the sample shall comply with t
of this Standard.

ations
Fal

minaire with an opening for supply connections shall be fitted with the int
eans.

minaire provided with a receptacle that has an automatic closure cover shall
ause 17.5,2°and the sprinkler test of Clause 17.5.3, with the cover closed.

minaire provided with a receptacle that does not have an automatic closure s

bnt end-product standard, no opening greater than 3 mm appears after the.fegt has been

one of the 3 samples does not comply, 3 new samples shall. comply whgn the test is

results to be

air oven and
surface of the
f 7 h.

he applicable

ended supply

withstand the

hall withstand
sed, and with

f.Clatse 17.5.2 and the sprinkler test of Clause 17.5.3 with the cover open, clo

and without &
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17.5.2 Rain

17.5.2.1 A luminaire that is subjected to the rain test shall be conditioned by performing the normal
temperature test of Clause 15 or by being operated for at least 30 min.

17.5.2.2 After the conditioning, rings, frames, lamps, and other replaceable parts serving to compress
gaskets and bushings shall be removed and then reinstalled.

17.5.2.3 The rain test apparatus shall be in accordance with Clause 19.17.
17.5.2.4 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 subj¢cted 1o the rain fest.

17.5.2.5 The|luminaire shall be positioned in the focal area of the spray heads of the yain tgst apparatus
so that the gfeatest quantity of water is likely to enter the enclosure of the luminaire.

17.5.2.6 The|test shall be conducted in the sequence shown in Table 17.5.2!4,

Table 17.5.2.1
Rain test operating sequence

(See Clause 17.5.2.6.)

Test dyration, h Test period, h Lamp Water
010 1.0 On Off
1.0-1.5 0.5 Off On
1.5-3.5 2.0 On On
3.5-4.0 0.5 Off On

17.5.2.7 Imnjediately after the rain test, thexluminaire shall:

a) withstand the dielectric voltage-withstand test of Clause 18.1;

b) ngt have permitted water to enter and accumulate in quantities sufficient to interfere with the
operation of the luminairg or to create a hazard; and

¢) not have permitted water to contact electrical parts, except lamps or componentg suitable for
the cpndition. Brops of water are permitted to be present on the insulation of non-braided
thermoplastic.insulated wire. The insulation on non-braided thermoplastic insulated [wire shall
not b in.apool of water unless the insulation is identified as suitable for immersion.

17.5.2.7 (MEX) In Mexico, immediately after the rain test, the luminaire shall withstand the insulation
resistance test of Clause 18.5 (MEX).
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17.5.3 Sprinkler

17.5.3.1 A luminaire that is subject to the sprinkler test shall be conditioned by performing the normal
temperature test of Clause 15 or by being operated for at least 30 min.

17.5.3.2 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.

17.5.3.3 The sprinkler test apparatus shall be in accordance with Clause 19.18.
17.5.3.4 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 subj¢cted 1o the sprinkier test.

17.5.3.5 A ground-mounted surface luminaire shall be turned about its vertical axis toyfour ppsitions, each
90 degrees from the others. It shall remain in each position for 30 min during thec2 h’portion of the test,
with the adjustable parts arranged for maximum vulnerability to the water spray.
17.5.3.6 A cgiling-mounted or wall-mounted luminaire shall be installed\with the verticgl axis of the
luminaire 910 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 heafl.
17.5.3.7 The|test shall be conducted in the sequence shown iff)Table 17.5.3.1.
Table 17.5.3:1
Sprinkler test operating sequence
(See Clause 17.5.3.7.)
Test dyration, h Test period, h Lamp Water

0f1.0 1.0 On off

1.0- 1.5 0.5 Off on

1.5-35 2.0 On on

3.5-4.0 0.5 Off on

17.5.3.8 Imnjediately after the Sprinkler test, the luminaire shall:
a) withstand the«dielectric voltage-withstand test of Clause 18.1;

b) nat have.permitted water to enter and accumulate in quantities sufficient to interfere with the
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. Drops of water are permitted to be present on the insulation of non-braided
thermoplastic insulated wire. The insulation on non-braided thermoplastic insulated wire shall
not be in a pool of water unless the insulation is identified as suitable for immersion.
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17.5.4 Immersion

17.5.4.1 A luminaire shall be subjected to the immersion test in accordance with Table 17.5.4.1, 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 17.5.4.1
Immersion test operating sequence
(See Clause 17.5.4.1.)

Test duration, h Test period, h Lamp Location

0-3.5 3.5 On Dr

3.5-75 4.0 Off Submerged
751 24.0 16.5 Off Dry
24.0-27.5 3.5 On Dry

27.59-31.5 4.0 Off Submefrged
31.5-48.0 16.5 Off Dry
48.00—- 51.5 3.5 On Dry

51.5—- 55.5 4.0 Off Submefrged

17.5.4.2 The|luminaire shall be conditioned by being operated in a dry location at room temperature for
3.5 h.

17.5.4.3 The|luminaire shall be de-energized and immediatelysubmerged under at least 340 mm (12 in)
of water. Thg 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.

17.5.4.4 The| procedure of Clauses 17.5.4.2 and>17.5.4.3 shall be conducted three timep. Before the
:second sequence and the third sequence, the luminaire shall be conditioned by placing it in p dry location
-at room temgerature for approximately 16.5:i.

317.5.4.5 Immediately following the thirdvsequence, the luminaire shall be removed from the water and
-subjected to the dielectric voltage-withstand test of Clause 18.1. There shall be no dielectric breakdown,
-and no water| shall have entered_the luminaire.
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17.5.5 UV exposure conditioning

17.5.5.1 The weatherometer test apparatus shall be in accordance with Clause 19.25.

17.5.5.2 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:

a) 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).

17.5.5.2 (MBX) Tn Mexico, three test samples of a polymeric water shield or a polymeric material used for
the enclosurg of electrical equipment that will be exposed to a UV weathering source shalHtpe acceptably
resistant to degradation when exposed to:

a) 720 h of twin enclosed carbon-arc (NMX-J-553-ANCE); or
b) 1000 h of xenon-arc (NMX-J-553-ANCE).

17.5.5.3 Tabje 17.5.5.1 summarizes the minimum property retention limitations after UV conflitioning. The
flammability ¢lassification of base samples of the material in the-ikinnest part thickness, and any color
under considgration, shall not be reduced as a result of weatherdmeter conditioning. The average physical
property valugs after UV conditioning shall not be less than s7Q percent of the unconditionefl value when
the standardiged small-scale physical tests indicated in Table 17.5.5.1 are performed.

Table 17.5.5.1
Minimum property retention limitations after ultraviolet light and water immersion cpnditioning

(See-Clause 17.5.5.3.)

Property Ultra-violet light* Water immersiont
Flamrpability classification Unchanged Unchanged
Tensilg or flexural strengtht 70 percent 50 percent
Tensile, |zod, or charpy impactf 70 percent 50 percent

* 720 h twin pnclosed carbon-arc or 1000 h xenon-arc exposure.
1 7dat70 °p.
F For functiopal support, the-test methods are tensile strength and flexural strength. For impact resistance the ftest methods
are tensile, izod, or charpy-impact.

17.5.5.4 If the impact value for an enclosure material that has been tested in accordgnce with the
requirements| of Clause 17.5.5 has exhibited less than 70 percent but at least 25 percent retention of the
impact property, it shall be considered acceptable, provided that it 1ulfillS the following requirements:

a) the unconditioned equipment shall comply with the resistance-to-impact requirement levels
shown in Table 17.5.5.2; and

b) the specimens exposed to the 720 h twin enclosed carbon-arc UV conditioning or 1000 h
xenon-arc UV conditioning have retained at least 80 percent of the 360 h twin enclosed carbon-
arc UV conditioning or 500 h xenon-arc UV conditioning impact level. As an alternative, this UV
conditioning may be conducted for a longer period of time in 360 h increments carbon-arc or
500 h increments for xenon-arc, provided that the final exposure impact level is not less than 80
percent of the previous increment’s impact level.
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Table 17.5.5.2
Unconditioned ball-impact requirements for equipment exposed to UV radiation*
(See Clause 17.5.5.4.)

Retention of property after UV conditioning, percentt Impact level for ball-impact test on unconditioned
specimens,
J (ft-1b)
70 or more 6.8 (5.0)
50 - 69 13.6 (10.0)
25 - 49 27.2 (20.0)
Less than 25 Not acceptable

*For other than easily moved hand-held and counter-supported equipment.
1720 h twin[enclosed carbon-arc exposure or 1000 h xenon-arc exposure or after the final exposure if longer

are conductgd.

exposures

17.5.6 Polymeric thermal conditioning

mperature in
use 15. The
If the sample

17.5.6.1 A pplymeric water shield shall be conditioned in a circulating oven for'168 h at a t
accordance Wwith Table 17.5.6.1 and as determined by the normal temperature test of Cl
conditioning {ime may be reduced by 1/2 for each increase in oven temperature of 10 °C.
is too large for the test oven, the sample may be cut to fit.

Table 17.5.6.1
Thermal conditioning exposure temperature
(See Clause 17.5.6:1.)

Normal test temperature, °C Oven test temperature, °C

65— 75 85

76 - 85 95

86 — 95 105
17.5.6.2 The| water shield shall have nolobvious deterioration or deformation after conditioning.
17.5.7 Impagt conditioning
17.5.7.1 A sample of the water shield shall be mounted on the luminaire for impact condlitioning. The

om a vertical

sample shall pe subjectedito a 4.1 J (3 ft:Ib) impact from the steel sphere of Clause 19.21 f
distance of 775 mm (3@.,5:in) on any surface of the water shield that is exposed and that can

to an impact during, itsJintended use.

17.5.7.2 The| horiZzontal or top surface of the water shield shall be subjected to an impact from the steel
sphere showmimFi : i ' impact from

the steel sphere suspended by a cord, as shown in Figure 19.21.2.

be subjected
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17.5.8 Luminaire gasket assembly accelerated aging

17.5.8.1 A luminaire with gaskets and bushings in place shall be subjected to the luminaire gasket
assembly accelerated aging test.

17.5.8.2 The luminaire gasket assembly shall be conditioned in a circulating air oven for 240 h at 20 °C
above the maximum gasket or bushing temperature as determined by the normal temperature test in
Clause 15.

17.5.8.3 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 followifg 1ests, as applicable:

a) the rain test of Clause 17.5.2;
b) th¢ sprinkler test of Clause 17.5.3; and
c) th¢ immersion test of Clause 17.5.4.
17.5.9 Gasket accelerated aging (Method A)
17.5.9.1 A gasket or bushing shall be subjected to the gasket@aceelerated aging test.

17.5.9.2 Threée specimens of the gasket or bushing material shall be evaluated for tensile| strength and
elongation, apd the average values calculated.

17.5.9.3 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 hy the normal
temperature {est of Clause 15.

17.5.9.4 Aftdr conditioning, the 3 specimens shall have an average tensile strength of notf less than 60
percent and|an average elongation_of not less than 75 percent of the values determined before
conditioning.

Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617

Provided by IHS Markit under license with UL Not for Resale, 2018/10/15 07:30:48
No reproduction or networking permitted without license from IHS


https://ulnorm.com/api/?name=UL 1598 2018.pdf

uL

178 NMX-J-307/1-ANCE ¢ CSA C22.2 NO. 250.0-18 ¢ UL 1598 AUGUST 28, 2018

17.5.10 Gasket accelerated aging (Method B)
17.5.10.1 The test apparatus shall be in accordance with Clause 19.26.

17.5.10.2 Three specimens of the gasket or bushing material shall be measured to determine the average
thickness.

17.5.10.3 The test weight shall be placed on the middle portion of each specimen for a period of 2 h. At
the end of that time, the weight shall be removed and the specimen shall be allowed to rest at room
temperature for 30 min. The average thickness of the compressed portion of the 3 specimens shall be
more than 50 percent of the initial thickness.

17.5.10.4 Thle 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 15.

17.5.10.5 THe procedure of Clauses 17.5.10.2 and 17.5.10.3 shall be repeated on the specimens
approximately 24 h after removal from the oven. The average thickness of thescompressed [portion of the
specimens shall be more than 50 percent of the initial thickness.

17.5.11 Gasket adhesion
17.5.11.1 A gasket assembly secured by an adhesive shall besubjected to the gasket adhesion test.

17.5.11.2 Three gasket assemblies shall be used to détermine the average initial forc¢ required to
remove the dasket from its mounting surface. The forcgsshall be applied to the edge of the gasket in a
plane perpendicular to the surface on which the gasket'is mounted.

17.5.11.3 Six additional gasket assemblies shall\be conditioned as described in Clause 1[7.5.10.4. The
force requirepl to remove the gaskets from_the mounting surface of three samples shall pe measured
within 30 min| after the conditioning. The forc€ required to remove the gaskets from the moynting surface
of the three remaining samples shall besmeasured 24 h after the conditioning.

17.5.11.4 Affer conditioning, thevaverage force necessary to remove the gaskets from the mounting
surface shall|be not less than 60-percent of the initial average value measured before conditioning.
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17.5.12 Paint adhesion

17.5.12.1 A painted enclosure or representative part shall be subjected to the tests of Clauses 17.5.12.2
and 17.5.12.3.

17.5.12.1 (MEX) In Mexico, a paint enclosure or representative part shall be subjected to the tests of
Clauses 17.5.12.2 (MEX) and 17.5.12.3 (MEX).

17.5.12.2 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.

17.5.12.2 (MEX) In Mexico, the painted surface of the housing shall be scraped all therway down, using
a 6-blade cutfting tool that has a 1 mm (0.04 in) space between each blade, leavingya_grid|of squares 5
mm x 5 mm (0.20 x 0.20 in). A hard bristle brush shall be rubbed lightly and diaganally ovel the squares,
5 times in ong direction and 5 times in the opposite direction.

17.5.12.3 Wiphen a sharp knife is scraped across the painted surface, the paint may have & tendency to
curl, but shall not flake, crumble, or give evidence of lack of adhesion.

17.5.12.3 (MEX) In Mexico, if more than 5 percent of the paint comeés off at the intersecting|points on the
grid, the paint adhesion shall not be acceptable.

17.6 Hot-wite ignition (HWI)

17.6.1 Five $amples of a polymeric enclosure matefial shall be subjected to the hot-wir¢ ignition test
described in JL 746C and Clause 4.3.1 of CSA C22:2 No. 0.17.

17.6.1 (MEX) In Mexico, five samples of a polymeric enclosure material shall be subjected tp the hot-wire
ignition test described in NMX-J-565/6-ANCE:

17.6.2 The gverage time to ignition shall be not less than 15 s.
17.7 Glow-wire end product
17.7.1 The tgst apparatusishall be in accordance with Clause 19.28 and IEC 60695-2-11.

17.7.1 (MEX) In MeXico, the test apparatus shall be in accordance with NMX-J-565/2-11-ANCE.

17.7.2 Comgonents can, under fault conditions or overload conditions, attain a temperatuie that ignites
or affects the i i fTViCiTTity: Wi i mal stresses
that can be produced by sources of heat or ignition, for short periods, in order to evaluate the risk of fire.

17.7.3 Test specimens less than 0.25 mm (0.010 in) or more than 6.4 mm (0.25 in) thick shall not be
acceptable for this test method.
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17.7.4 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.

17.7.5 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.

17.7.6 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 us|
specified in @
but it shall ng
tip of the glo
sharp edges.

17.7.7 Befor

17.7.8 The t
as measured
temperature
60 s and dur

E. Tn cases where the areas subjecied o the thermal siress during norma
etail, the tip of the glow-wire shall be applied at the location where the sectid
t be applied less than 15 mm (0.6 in) from the upper edge of the specimen. If
v-wire shall be applied to flat surfaces and not to grooves, knockouts, rarrow

b each test, the tip of the glow-wire shall be cleaned of any résidue from previ
p of the glow-wire shall be electrically heated to the temperature specified in

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

use are not
n is thinnest,
possible, the
recesses, or

bus tests.
Table 17.7.1,

5 started, the
this period of

ng calibration, adequate screening shall be provided to ensure that heat radigtion does not

influence the|specimen.
Table 17.7.1
Glow-wire test'temperatures
(SeeClause 17.7.8.)
Temperature Parts of insulating material in Parts of insulating mdterial for
contact with current-carrying parts | enclosures and covers not 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 °G 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 lise,
conunuously foaded contmuously 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

17.7.9 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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17.7.10 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.

17.7.11 Test[resulis shall be acceptable it

a) the¢re is no flame and no glowing; or

b) fl
tissu

: 17.8 High-clirrent arc ignition (HAI)

17.8.1 Three

test describe¢ in UL 746C and CSA C22.2 No. 0.17.

17.8.1 (MEX|

high-current @rc ignition test described in NMX-J-565/7-ANCE.
17.8.2 The average number of arcs to result in ignition for the 3 samples tested shall not be
17.9 End-prpduct arc resistance

17.9.1 The tgst current shall be based-upon the maximum normal operating current. The vo

the test shall
live part and
materials for
potential. Th

conductive pfobe shall bé\used to create arc tracking or a carbon buildup across the s
insulating mgterial at @&2minimum rate of 30 arc separations per min. There shall be no i
insulating material.

es extinguish within 30 s after removal of the glow-wire tip, and/there is no i
paper or scorching of the pinewood board.

samples of a polymeric enclosure material shall be subjected to the high-curre

In Mexico, three samples of a polymeric ‘énclosure material shall be sub

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 (
ming parts of the~enclosure or to ignite materials located between the part
arc shall be gstablished by means of a copper or stainless steel conductivj

pnition of the

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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17.10 Polymeric support

17.10.1 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.

17.10.2 The test shall be performed in an oven maintained at a temperature 10 °C higher than the
maximum normal operating temperature of the polymeric part measured during the normal temperature

test of Clause 15.

17.10.3 A polymeric part shall be installed as intended, with the weight evenly distributed.

17.11 Metall

ized polymeric parts coating adhesion

17111 Am
applicable re

17.11.1 (ME

17.12 Flami

horizontal po

btallized polymeric part that employs an electrically conductive material shall €9
uirements of UL 746C with respect to the adhesive properties of the material

K) In Mexico, Clause 17.11 does not apply.

ng oil

ition. Bleached cheesecloth of approximately 40 g/m? shall be placed in ond

17121 A S}mple of the complete finished bottom of the fire enclosute 'shall be securely s

shallow, flat-
cover comple
runs over theg

NOTE
17.12.1 (ME

17.12.2 A sn
handle whos
distillate fuel
0.865/ml, a fl
containing th
hot flaming g
pattern of op

17.12.3 The

17.12.4 Duri

ottomed pan approximately 50 mm below the sampte. The pan shall be of sul
tely the pattern of openings in the sample, butot’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 recommend
K) In Mexico, Clause 17.12 does n@t-apply.

hall metal ladle (preferably no_more than 65 mm in diameter), with a pouring |
b longitudinal axis remains-hoérizontal 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 thése 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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17.13 Conduit knockout and twistout

17.13.1 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.

17.13.2 A force of 44 N (10 Ib) shall be applied to a knockout for 1 min by means of a 6.4 mm (0.250 in)
diameter mandrel with a flat end. The force shall be applied to the exterior surface of the knockout, in a
direction perpendicular to the plane of the knockout, and at the point most likely to result in movement.

17.13.3 The knockout shall remain in place, and the clearance between the knockout and the opening
shall be no more than 1.6 mm (0.063 in) when measured after the force has been removed.

17.14 Self-threading screw forque

17.14.1 Self{threading or sheet metal screws may be used if threads are not strippedawher

tightened to fhe torque given in Table 17.14.1 and if the part or the assembly supported
withstands for 1 min a force equal to four times the mass of the part or assembly, applied

coincident with the axis of the screw.

17.14.1 (MEK) Screws may be used if threads are not stripped when the screw is tighte
torque given |n Table 17.14.1 and if the part or the assembly supportedby the screw withstg

a force equallto four times the mass of the part or assembly, appliediin a direction coinciden

of the screw.

Table 17.144
Screw tordue

[See Clauses 17.14.1,and 17.14.1 (MEX).]

the screw is
by the screw
in a direction

ned with the
nds for 1 min
with the axis

nuts

Nomina| screw diameter, mm Torque, N-m
Headless screws Other screws and

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 thgh 3.2, up to and including 0.40 0.8
3.6

Greater than 3.6, up to/and including 0.70 1.2
41

Greater than 4.1,«gp:to and including 0.80 1.8
4.7

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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17.15 Loading

17.15.1 A supporting device shall support a load equal to four times the total mass to be supported under
intended operating conditions for 1 h. The load shall be applied in the direction of actual loading

Provided by IHS Markit und
No reproduction or networking permitted without license from IHS

conditions.

17.15.2 Where more than one support is provided, the load shall be distributed as follows:

a) where the parts supported are no more than 11.3 kg (25 Ib), the full load shall be applied to

each

support; or

b) where the parts supported are more than 11.3 kg (25 Ib), the distribution of the load shall be

simildr 1o that encouniered in the field.

17.15.3 Thele shall be no deflection or deformation either during or after loading that.redu

spacings or ¢
17.16 Snap-

17.16.1 A sn
by at least g

instructions gnd subjected to the test of Clause 17.16.2.

17.16.2 An ¢
to dislodge th

17.16.3 Befo
impedance tg

17.16.4 The
its parts shal

17.17 Snap-

17.17.1 A sn
not additiona

a)a
lengt
as in

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 manufacturs
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 17.16.2,"the luminaire shall comply with the b
st of Clause 18.2.

ces electrical

| not secured

r's assembly

bn most likely

onding circuit

part shall remain attached to theyluminaire, and permanent deformation of thg¢ luminaire or

not exceed 3.2 mm (0.125 in).
n or tab-mounted parts_ pull 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:

ength of «igid conduit shall be connected to the opening in the part to be testg
h of exposed conduit shall be 305 mm (12 in). The part shall be mounted to th
ended.

bening that is

d. The total
e luminaire

b) a

33N (30tb)yforce shattbeapptiedfor +mimattheendof the comduitima dir

perpendicular to the plane of the part being tested.

ection

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.

er license with UL
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17.17.2 The part shall remain attached to the luminaire and shall comply with the bonding circuit
impedance test of Clause 18.2.

17.17.3 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.

17.18 Suspended-ceiling luminaires — security of clips

17.18.1 A luminaire provided with integral suspended ceiling clips shall be mounted as intended to a
representative ceiling grid.

17.18.2 The ceiling grid shall be inverted so that the total weight of the luminaire is applied normal to the

luminaire mo

17.18.3 The

17.19 Movable joint rotation

17191 A m
without dama
part to the ma
in the opposi

17.20 Movable joint torsion and pull

17.20.1 Am
a)a

b) a
recor

17.21 Strain
17.21.1 Stra

172111 A
perpendicula

17.21.1.2 Te

Linting plane for a period of 1T min.

luminaire shall remain attached to the ceiling grid by the mounting clips:

pvable joint shall be capable of withstanding 6000 cycles«bdf motion, linear

iXimum extent possible in one direction and back again, then to the maximum e
e direction.

bvable joint shall withstand the following ford min:
orsion of 2.26 +0.056 N-m (20 +0.5 |b-in); and

Straight pull applied by a mass. afy16 kg (35 Ib) or four times the maximum wei
hmended by the manufacturer, whichever is greater.

relief
n relief for flexible~cords

pull force of'156 N (35 Ib) shall be applied for 1 min to the flexible cord
to the plane of the entrance into the luminaire.

st results shall be acceptable if there is no:

or rotational,

ge to the jacket or the insulation of the conductors. One.cyele shall consist ¢f moving the

ktent possible

ght

n a direction

aym

verment of theftexible tord-of moretham 6 (0063 ) ard

b) breaking of the conductor or loosening of the wiring connections inside the enclosure of the
luminaire.
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17.21.2 Strain relief for conductors

17.21.2.1 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.

17.21.2.2 There shall be no breaking of the conductor or loosening of the conductor connections.

17.22 Tempered glass impact

17.22.1 A test specimen of tempered glass shall be broken by impact to determine the acceptability of
the temper of the glass.

17.22.2 The
17.22.3 The

17.22.4 The
the particles

17.22.5 The
(1.18 in) from
longest dime

17.22.6 The
fracture. The
specimen.

17.23 Glass

17.23.1 One
be conditione

17.23.2 The
specified by ]

17.23.3 Afte
temperature.
supports the

test shall be conducted at 25 =5 “C.

lower surface of the tempered glass specimen shall be covered withadhesive
vhen the specimen breaks.

glass shall be placed on a flat surface and shattered with.aeenter punch at a
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.

The sample ‘shall be supported in the intended manner, shall be oriented so
glass, and’shall comply with the glass support test of Clause 17.24.

specimen shall be weighed, and the weight of 65 cm? (10 in®) shall be-¢alculdted.

tape to retain

point 30 mm
efined as the
nto particles.

avoid further
f the original

support shall

sample shall be conditiened in an air-circulating oven at the temperature ang for the time
[able 17.23.1.
conditioning, the“sample shall be removed from the oven and allowed to

cool to room
the adhesive
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Table 17.23.1
Glass adhesive conditioning oven temperature and time

(See Clause 17.23.2.)

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
17.24 Glass|supported by friction or adhesive
17.24.1 A sdgmple of each luminaire style employing a glass diffuser that is supported [by friction or

adhesive sha

a) the diffuser shall be weighed.

b) an
shall

c) the diffuser shall be mounted as intended.

17.24.2 The

17.25 Horizgntal burning flame

17.25.1 The

17.25.2 Thr¢g
width, with a
samples of t
exceed 13 m
not exceed 1

Il be tested as follows:

amount of granular material, such as sand, equal to four times the weight of
be poured into the diffuser and distributed-if-evenly.

diffuser shall stay in place for 1 min.

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 (0.5
thickness notexceeding the minimum thickness of the polymeric part being e
ne samelsize cut from the enclosure, shall be tested. The maximum thickn
M (0.50:n), the edges of the specimens shall be smooth, and the radius on the
3 mm:(0.05 in).

he diffuser

D £0.02 in) in
aluated, or 3
ess shall not
corners shall

17.25.3 The specimens shall be conditioned for at least 48 h at 23 +2 °C and at a relative humidity of 50
15 percent prior to testing.

17.25.4 The test shall be conducted in a draft-free atmosphere in a test chamber with a minimum volume
of 1 m3 (35 ft3). There shall be an adequate supply of air.
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17.25.5 Each specimen shall be marked by scribing two lines, 25 mm (1 in) and 100 mm (4 in) from one
end of the specimen, for a span of 75 mm (3 in).

17.25.6 The specimen shall be supported at the end nearest the 100 mm (4 in) mark, in a support, with
its longitudinal axis horizontal and its transverse axis inclined at 45 degrees to the horizontal.

17.25.7 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.

17.25.8 The gas supply and the air ports of the burner shall be adjusted until a 20 mm (0.79 in) long blue
flame is produced.

17.25.9 The |pburner shall be placed so that the burner flame contacts the end of the specirrlnen as shown
in Figure 19.29.1. The free end shall be exposed to the burner flame for 30 s.

17.25.10 If the specimen warps, melts, or shrinks away from the burner flame, the flame shall be moved
to keep it in gontact with the specimen. Excessive distortion of the specimen during the test ¢an invalidate
the results.

17.25.11 The¢ burner shall be removed after 30 s or when the flame froht reaches the 25 mm (1 in) mark,
whichever comes first, and placed at least 450 mm (18 in) from the{specimen.

17.25.12 Materials rated as HB shall:

a) ngt have a burning rate exceeding 40 mm/mif’(1.57 in/min) over a 75 mm (3 in)[span for
specimens having a thickness of 3.0 mm (0.12%in) to 13 mm (0.50 in);

b) ngt have a burning rate exceeding 75, mm/min (3 in/min) over a 75 mm (3 in) spgan for
specimens having a thickness less than 3.0 mm (0.12 in); or

c) cepse to burn before the flamereaches the 100 mm (4 in) reference mark.
17.25.13 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 njaterial in that thickness to be classified as HB.
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17.26 Vertical burning flame
17.26.1 The vertical flame test apparatus shall be in accordance with Clause 19.30.

17.26.1 (MEX) In Mexico, Clause 17.26 does not apply.

17.26.2 Five test bar specimens 125 £5 mm (5.0 £0.02 in) in length and 13 £0.5 mm (0.50 £0.02 in) in
width with a thickness not exceeding the minimum thickness of the polymeric part being evaluated, or 5
samples of the same size cut from the enclosure, or 5 samples of the complete enclosure shall be tested.
The maximum thickness shall not exceed 13 mm (0.50 in), the edges of the specimens shall be smooth,

and the radius on the corners shall not exceed 1.3 mm (0.05 in).

17.26.3 The [specimens shall be conditioned for af least 48 h at a temperafure of 23 2 °C
humidity of 5P £5 percent prior to testing.

17.26.4 The ftest shall be conducted in a draft-free atmosphere in a test chamber with“a min
of 1 m3 (35 f{’). There shall be an adequate supply of air.

17.26.5 Each specimen shall be supported from the upper 6 mm (0.255n), with the lon
vertical, by the clamp of a ring stand so that the lower end of the specimern’is 9.5 mm (0.37
top of the bugner tube and 300 mm (12 in) above a horizontal layer of & mm (0.25 in) thick,

dry, absorbent surgical cotton approximately 50 x 50 mm (2 x 2 jn){as shown in Figure 19

17.26.6 The purner shall be adjusted to produce a blue flame:19'mm (0.75 in) high in the ve

17.26.7 The test flame shall be placed centrally under. thielower 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 I¢ast 150 mm (6 in) away from the speeimen. The duration of flaming shall be

17.26.8 Whdn flaming of the specimen ceases, the burner flame shall be immediately plag
specimen for|an additional 10 s flame impingement time. The flame shall then be withdraw
duration of flaming time and glow time-of-the specimen shall be recorded.

hnd a relative

mum volume

gitudinal axis
in) above the
ree-standing,
30.1.

tical position.
th the burner
0 s and then

ecorded.

ed under the
n again. The

17.26.9 If the¢ specimen drips molten or flaming material during either flame application, the¢ burner shall

be tilted to ah angle of up to A5 degrees and withdrawn slightly from one of the sides of
during the flaming application,to avoid dripping into the tube of the burner.

17.26.10 The arithmetic.mean of the burning times recorded shall be calculated for each s

17.26.11 Magterials.shall be rated as V-0, V-1, or V-2 on the basis of test results obtained
specimens tgsted.

he specimen

becimen.

on small bar

17.26.12 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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17.26.13 Materials rated as V-0 shall not have:

a) any specimens that burn with flaming combustion for more than 10 s after either application
of the test flame;

b) a total flaming combustion time exceeding 50 s for the 10 flame applications for each set of 5
specimens;

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) any specimens with glowing combustion that persists beyond 30 s after the seegnd removal
of the test flame.

17.26.14 Materials rated as V-1 shall not have:

a) any specimens that burn with flaming combustion for more that30 s after each ppplication of
the tgst flame;

b) a {otal flaming combustion time exceeding 250 s for the40 flame applications fof each set of
5 spgcimens;

¢) anly specimens that burn with flaming or glowing:eombustion up to the holding clamp;

d) any specimens that drip flaming particles that ignite the surgical cotton located 300 mm (12
in) bg¢low the test specimen; and

e) any specimens with glowing combpastion that persists beyond 60 s after the secdnd removal
of the test flame.

17.26.15 Fori materials rated as V-2,) the requirements of Clause 17.26.14 shall apply} except that
specimens of materials shall be permitted to drip flaming particles that ignite the surgical cqtton.
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17.27 Needle flame
17.27.1 The test apparatus shall be in accordance with Clause 19.31.

17.27.2 Three samples of the enclosure or component of a luminaire shall be subjected to

the test.

17.27.3 The test specimens shall be conditioned for 24 h at a temperature of 23 +2 °C and a relative

humidity of 50 £5 percent.

17.27.4 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

17.27.5 The [specimen shall be arranged in 1ts most unfavourable position of normal use.
support the specimen shall not influence the effect of the burner flame or the propagation-d

17.27.6 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.

17.27.7 The [ourner 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.

17.27.8 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.

17.27.9 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 Figpre 19.31.1.

17.27.10 Th¢ burner flame shall be applied to the specimen for 30 s and removed for 6
reapplied to the same location for 30\s;

17.27.11 Th¢ burner flame may."be applied to the outside surface of the specimen if
components fhat are enclosed-by the specimen are of the encapsulated type or of such a
flame cannot|be applied.inside.

17.27.12 Th¢ 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

17.27.13 Dufingthetest; thespecimenmandthe partssurrounding the specimernstattbeobserved. 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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17.27.14 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.

17.27.15 A specimen having an HB flammability rating as specified in Clause 17.25 shall be considered
to have the equivalent of a V-2 rating if it complies with the test of Clauses 17.27.1 to 17.27.14.

17.28 Lamp

17.28.1 Three test samples of the glass containment barrier specified in Clause 938, shall be
oom temperature of 25 +5 °C.

the test at a

17.28.2 Threge tubular quartz arc tube test segments shall be chosen, based on the siz
le 17.28.1. The length shall be adjusted to comply with the ‘required segment

shown in Tah

17.28.3 Each arc tube segment shall be removed from the oven-and, within 2 s, placed o

containment barrier thermal shock

subjected to

e and weight
weight.

h the thinnest

part of each lamp containment barrier, with the longitudinal axis’ofthe cylinder perpendiculafr to the plane

of the barrier

17.28.4 The

test sample shall be supported on its outer edges and oriented as it would

luminaire insfalled in accordance with its installation instructions.

17.28.5 Thre

e quartz arc tube segments shall bé.chosen in accordance with Table 17.28.1

I be with the

and shall be

preheated in pn oven to 1100 °C for at least, 15 minutes. The length of arc tube segment sha|l be adjusted

to maintain th

17.28.6 The

e indicated weight.

test sample shall not shatter or crack.

Table 17.28.1

Quartz arc tube test segments
(See Clauses 17.28.2, 17.28.5, and 17.29.2.)

Lamp wattag¢ Outside diameter Wall thickness Weight
mm (in) mm (in) [¢] (02)
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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17.29 Polym

eric lamp containment barrier melt-through

17.29.1 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

instru

ctions; and

d) be
durin

17.29.2 Threg
preheated in
the oven ang
from a ruptu
perpendicula
17.29.3 The
17.30 Polym

17.30.1 A tw
when secure

17.30.2 Test|
17.31 Junct

17.31.1 Aju

a) thé luminaire shall be’ secured on a 12.7 mm (0.5 in) thick wood panel so that it

affixe

b) all

preheated to and maintained at the maximum barrier operating temperature-
h the normal temperature test.

e quartz arc tube segments shall be chosen in accordance with Table 17.28.1
, within 2 s, placed on the thinnest part of each lamp containment barrier, w
fed lamp arc tube are likely to drop and rest, with the, longitudinal axis of
to the plane of the barrier.

cotton indicator located below the barrier samplehall not be ignited as result

eric connector loading

0-piece polymeric connector shall supportta 90.7 kg (200 Ib) weight attached
J 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.
on box rigidity

hction box intended for pulling conductors shall be tested as follows:

d to the panél, and the panel shall extend beyond the junction box;

junctioh box covers shall be removed;

c¢) the weight specified in Table 17.31.1 shall be attached, by a wire or cord that do
conti : - N T ot I

pecorded

and shall be

an oven to 1100 °C for at least 15 min. Each arc tube segment 'shall then be flemoved from

here particles
the cylinder

of this test.

o it for 1 min

is rigidly

es not

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

Provided by IHS Markit under license with UL
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Table 17.31.1
Deformation forces

(See Clause 17.31.1.)

Number of conductors in or out Force in pounds, Ib
12 AWG 14 AWG
1or2 15 14
More than 2 30 16

17.31.2 Permanent deformation of the junction box, its hardware, or its attachment to the luminaire shall

not exceed 3.

2 mm (0.125 in).

17.32 Splicq

17.32.1 A short length of 14 AWG or larger wire shall be connected to the luminaire‘leads i

box or wiring

inspection

compartment. The luminaire shall be mounted in the manner intended.

17.32.2 A vigual inspection of the splices in the wiring compartment shall besconducted f
side of the luminaire.

17.32.3 The|connections to the branch circuit supply, including the ground, shall be visibl

luminaire acdess opening. All parts that are required to be removed'to gain access to the sq

easily removéd and replaced from the room side of the luminaite.

17.33 Lampholder mounting torque

17.33.1 A tofque of 2.26 N-m (20 Ib-in) shall be gradually applied to a medium-base so

lampholder apd held for 1 min using the test apparatus of Clause 19.27.

17.33.2 Test

results shall be acceptable if:

a) the¢ lampholder remains in place;

b) there is no permanent ‘deformation of the polymeric housing; and

C) ele

ctrical spacings comply with Clause 6.11.

n the junction
om the room
b through the

lices shall be

rewshell-type
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17.34 Lampholder pull

17.34.1 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.

17.34.2 There shall be no permanent deformation of the polymeric housing, and electrical spacings shall
comply with Clause 6.11.

17.35 Lampholder mounting bracket stop test

17.35.1 The bracket that supports the lampholder shall be adjusted so that it contacts the stops. A force
of 4.5 kg (10 Ib) shall be applied to the lampholder support bracket for 2 min, and the displacement of the

stop from the

17.35.2 The
lampholder s

17.36 (MEX)
17.36.1 (ME

17.36.1.1 (M
temperature f
and a cold er
cold environr
glass to be ¢

17.36.2 (ME

17.36.2.1 (M
temperature

temperature and 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

X) Curved borosilicate glass

or 15 min to establish a differential in temperature©f 75 +1 °C between the ove
vironment (tap water). The glass shall be removed from the oven and immerse
nent, keeping the rim of the glass 15 mm (0:59 in) above the water level. In
bnsidered acceptable, the glass shall not show any breakage.

K) Tempered glass

EX) In Mexico, tempered glass_shall be heated in an oven at a constant 4
for 15 min to establish a-différential in temperature of 170 +1 °C betws

in the cold environment.n order to produce a uniform thermal shock through

position. The

EX) In Mexico, borosilicate glass shall be heated in.an oven at a constant Td controlled

temperature
d glass in the
order for the

nd controlled
en the oven
nd immersed
but the entire
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17.37 (MEX) Vibration

17.37.1 (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).

17.37.2 (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.

17.37.3 (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.

17.38 Lamp

holder lead pull

17.38.1 A pyll force of 89 N (20 Ibf) shall be applied for 1 min to each condugtor term
lampholder i} any direction permitted by the luminaire construction.

17.38.1 (ME

K) In Mexico, Clause 17.38 does not apply.

17.38.2 No yninsulated live parts shall be made accessible as a result of the application of

17.39 Ground-screw assembly strength

17.39.1 A 12
inch) minimu

M. The wire shall be wrapped around the.screw under the screw head so th

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

at it makes a

minimum 18(° turn. The conductor shall be seated tofollow any wire guides or dimples projided to align

the conducto
screwdriver t

17.39.2 Whsg

a) da
tighte

r with the mating surface. The ground' screw shall be tightened with a cali
b 1.6 N-m (14 Ib-in).

n tested as described in this.section, there shall not be:

ning torque to be achieved; or

b) stifipping of the ground screw assembly.

brated torque

mage to the head of the.ground screw which would prevent the 1.6 N-m (14 Ib-in) of
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17.40 Cable pull test
17.40.1 General

17.40.1.1 A metal junction box having an integral strain-relief mechanism for cable shall be assembled
as described in Clauses 17.40.1.2 to 17.40.1.5 and subjected to the test method specified in either Clause
17.40.1.6 or Clauses 17.40.1.7 and 17.40.2, at the manufacturer’s option.

17.40.1.2 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.

17.40.1.3 Sgmples of the cable that comply with Clause 4.1 are to be assembled as inllended to the
junction box pising the strain-relief mechanism. The cable or cables are to be of the-size marked on the
luminaire thaj the strain-relief mechanism is intended to secure.

17.40.1.4 Affer assembly, the cut end of the cable to extend approximately 64, mm (1/4 inch) beyond the
strain-relief riechanism. The wires of the cable are to be allowed to preject approximately 152 mm (6
inches) insid¢ the box. A screw that can be tightened with a screwdriver'is to be tightened pas follows:

a) a gcrew or bolt-head screw other than a No. 8 or No. 6,that can be tightened with a
driver is to be tightened with a torque of 3.96 N-m» (85 Ibf-in). A No. 8 screw i$ to be
tightgned with a torque of 2.26 N-m (20 Ibf-in) and axNo. 6 screw is to be tightened|with a
torque of 1.36 N-m (12 Ibf-in).

b) an un-slotted bolt-head screw, direct bearirig-or securing a clamp is to be wrench-tightened
with @ torque of 18.1 N-m (160 Ibf-in).

) a $train-relief mechanism that is provided with specific instructions is to be assermbled and
installed in accordance with the method specified by the manufacturer.

17.40.1.5 The free end of the cable_is to be formed into a loop and securely fastenef by tape or
equivalent means. The pull is to_be applied to the loop by a hook or other conveniept method. A
mechanism iptended to secure-more than one cable is to have the pull applied separately tp each cable,
one pull at aftime.

17.40.1.6 E4ch samplejisito be subjected to a direct pull of 267 N (60 Ibs) for 5 minutes. The results shall
if the sample withstands the pull without:

a) dgmagg to the cable sheath or individual conductor insulation;

b) displacement of more than 3.2 mm (1/8 inch) of the cable from the fitting;
c) loosening so that the cable can be readily removed; or

d) cracking, breaking, or other indication that the strain-relief mechanism has been damaged.
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17.40.1.7 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) da

mage to the cable sheath or individual conductor insulation;

b) displacement of more than 3.2 mm (1/8 inch) of the cable from the fitting;

¢) loosening so that the cable can be readily removed; or

d) cracking, breaking, or other indication that the strain-relief mechanism has been damaged.

17.40.2 Aging and dielectric test method

17.40.2.1 Si
sample shall

17.40.2.1 (M

17.40.2.2 E4
+1 °F). The s
handled. Ong
a period of 1
between the

17.40.2.3 Th
strain-relief
oven-conditig

17.41 Polyn

17.41.1 The
the impact te|
on surfaces
environment

previously untested samples are to be subjected to the Aging and Dielectr
be prepared in the same manner as for the pull test.

EX) In Mexico, Clause 17.40.2 does not apply.

ch assembly is to be conditioned in an air-circulating oven for 168 hours at 9
amples are then to be removed from the oven and cooled«o~room temperature
e the cooling process is done, each sample is to be subjected to a potential of
minute. The potential is to be applied between the-idsulated conductors of {
nsulated conductors and the fitting or bare wire gfound.

e results shall be acceptable if there is no étacking, breaking, or other indic
mechanism has been damaged and.there is no dielectric breakdoV
ning test.

eric impact

sample luminaires shall be held'in place and subjected to a single 7 J (5 ft-Ib)
5t apparatus described ini€lause 19.21, falling through a vertical height of 1.2
being tested. The test\samples shall be conditioned by placing them in g
n accordance with Table 17.41.1 for at least 3 h prior to the test.

c Test. Each

0 +1°C (194
before being
5000 Vac for
he cable and

ation that the
vn after the

impact, using
9 m (4.24 ft),
conditioning
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Table 17.41.1
Sample conditioning

Location marking Preconditioning temperature
Dry 23+2.0 °C
Damp 0.0 +2.0 °C
Wet -3512.0 °C

17.41.2 The number of samples and the sequence of the procedure shall be in accordance with Figure
17.2.3.1.

17.41.3 Test results shall be acceptable if the enclosure is capable of complying with all the applicable
requirements| of this standard.

17.42 Metal [strength tests for reduced spacings

17.42.1 In agcordance with Clause 6.11.13, the assembly shall be subjected to’the tests| described in
Clauses 17.4p.2 and 17.42.3 without:

a) pgrmanent displacement to the extent that spacings are reduced below the valugs specified
in Ul 8750, CSA C22.2 No. 250.13, or Annex F (CAN) of this.standard, as applicable;

b) digplacement during the test that results in contact with’live parts other than thoge connected
in a Class 2 circuit; and

c) dejvelopment of openings that expose parts.that involve a risk of electric shock. fAny openings
resulfing from the test are to be judged underthe requirements for accessibility of ljve parts
specified in Clause 6.13.

17.42.2 The|dead metal part shall be subjected to a 111 N (25 Ibf) force for 1 min. The force is to be
applied by means of a steel hemisphere 2.7 mm (1/2 in) in diameter. The force is to be applied at the
location(s) mpst likely to produce unaceeptable results.

17.42.3 The[enclosure is to be_subjected to a single impact of 6.8 N-m (5 ft-Ibf) at the lodation(s) most
likely to produce unacceptable test results. The impacts are to be applied by means of a pmooth, solid
steel sphere 50.8 mm (2 in)_in diameter and having a 535 g (1.18 Ib) mass. The sphere i$ to fall freely
from rest thrqugh a vertical\distance of 1.29 m (51 in), or swung as a pendulum through the j[same vertical
distance.

18 Electrical tests

18.1 Dielectric voltage-withstand
18.1.1 The dielectric voltage-withstand test apparatus shall be in accordance with Clause 19.20.

18.1.2 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.
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18.1.3 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.

18.1.4 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.

18.1.5 The test shall be performed on a fully assembled luminaire. Non-current-carrying parts or
decorative parts not likely to become energized shall not be required to be in place.

18.1.6 Solid state components that are not relied upon to reduce the risk of electric shock and that can
be damaged by the applied dielectric potential may be disconnected for the test. The circuitry may be
rearranged f¢r the purpose of the test to reduce the likelihood of solid state componeni damage while
retaining the frepresentative dielectric stress on the circuit.

18.2 Bonding circuit impedance
18.2.1 The t¢st apparatus shall be in accordance with Clause 19.19.2. The measured resistance between
the point of cpnnection of the branch circuit equipment grounding conductor.and any non-current carrying
metal parts of the luminaire described in Clause 6.14.1.1 shall not exceed 0.10 Q.

18.2.2 If the|resistance measured in Clause 18.2.1 exceeds 0.10<Q the test of Clause 18.2.4 shall be
conducted.

18.2.3 The test apparatus shall be in accordance with Clause 19.19.2. The measured volfage between
the point of cpnnection of the branch circuit equipment gfounding conductor and any non-current carrying
metal parts df the luminaire described in Clause 6.14.1.1 under the conditions specified if 18.2.4 shall
comply with 18.2.5.
18.2.4 The tgst of impedance shall be performed by passing a 30 A current from a part to|be grounded
to the grounding terminal means for a period of 2 min and measuring the potential drop betyveen them at
the end of the period.
18.2.5 Wher| tested in accordance with Clause 18.2.4:

a) the resulting voltage-drop shall not exceed 4.0 V; and

b) th¢re shall be-ho melting of any conductor or metal in the bonding circuit

c) thgre shall be no heating or burning that is likely to create a fire hazard.
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18.3 Interlock switch endurance

18.3.1 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.

18.3.2 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.

18.3.3 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.

18.3.4 Test fesulis shall be acceptable if there is no:

a) electrical or mechanical malfunction of the switch;

b) fadilt indicated by opening of the fuse; and

c) diglectric breakdown when subjected to the dielectric voltage-withstand test of Clause 18.1.
18.4 Articulate probe
18.4.1 The 4grticulate probe of Clause 19.22 shall not contaCt“\live 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.

18.5 (MEX) Insulation resistance

18.5.1 (MEX) In Mexico, the insulation resistance test apparatus shall be in accordancg with Clause
19.33 (MEX)

18.5.2 (MEX) In Mexico, the insulationiresistance shall be measured between live part$ of opposite
polarity and Qetween live parts and the_luminaire housing. The resistance measured shall befnot less than
2.0 MQ.

19 Test pro¢edures and apparatus

19.1 Installation and&upport

19.1.1 A lunjinaire<shall be installed or supported to simulate intended usage, in accordance with the
manufacturerfs.instructions. Where more than one method may be used, it shall be installed| or supported
to allow recofrdi i i uses.

19.1.2 A luminaire part designed to be adjustable by the user shall be positioned or adjusted to cause
maximum heating of the luminaire, mounting surface, or both. A luminaire part that is marked in
accordance with Table 20.1.1, Item 2.31, shall be positioned for the temperature test in accordance with
the marking.
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19.1.3 A luminaire that is intended to be mounted to the floor shall have no room obstructions, ceiling, or
walls closer than 0.91 m (3 ft).

19.1.4 A pole-mounted luminaire not provided with a pole shall be mounted on a representative length of
pole and meet the conditions of Clause 19.1.3.

19.2 Temperature test stabilization

19.2.1 Temperature tests shall be conducted in accordance with Clause 19.2 and the normal and
abnormal temperature tests of Clauses 15 and 16.

19.2.2 Temperatures shall be measured by thermocouples, as specified in Clause 19.7.

19.2.3 The tlmperature of ballast and transformer coils shall be measured using thermeceliples that are

directly in coptact with the inner surfaces of the coil or using the rise-of-resistance method described in

Clause 19.6.|The resulting temperature shall not exceed the applicable temperatures spedified in Table

15.1.2.

19.2.4 Templeratures shall be measured after they have stabilized, when:
a) th¢ 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) thiee successive readings taken at 15 min intefvals are within 1 °C of one anothgr and are
not rising.

19.3 Voltage
19.3.1 Genetal

19.3.1.1 The test voltages specified.in’ Clauses 19.3.2 to 19.3.5 shall be used whep conducting
temperature fests.

19.3.2 Incanflescent luminaires;tion-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 arhieve the xated lamp wattage.

19.3.2.2 The|test voltage for lamps other than standard test lamps shall be adjusted to achieve the rated
lamp wattagq and“shall be within 2 percent of the rated lamp voltage.
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19.3.3 Incandescent luminaires, power supply operated (transformer)

19.3.3.1 The

test voltage shall be the nominal system voltage specified in Table 19.3.3.1.

Table 19.3.3.1
Voltage variation limits for circuits at utilization points
(See Clauses 19.3.3.1, 19.3.4.1, and 19.3.5.1.)

Nominal system voltage Rated input voltage range
Low voltage range High voltage range
120/208 110 - 125 190 - 216
120/240 110 — 125 220 — 250
240/416 220 - 250 380 — 432
277/480 250 — 288 432 ~500
347/600 312 - 380 540 5625

19.3.3.1 (MH

19.3.3.2 The
adjusted to th

19.3.3.2 (ME

19.3.3.3 The

wattage or amperage, as applicable, at rated lamp voltage:

19.3.4 HID liminaires

19.3.4.1 The
voltage, as s

19.3.4.1 (ME
shall be ope
indicated on
voltage of the

19.34.2 A G
specification.

19.3.4.3 The
in the luming

X) In Mexico, Clause 19.3.3.1 and Table 19.3.3.1 do not apply.

test voltage for a luminaire that employs ampere-rated autemotive-type la
e rated input voltage of the power supply.

X) In Mexico, Clause 19.3.3.1 and Table 19.3.3.1 donot apply.

test lamp, when evaluated separately, shall operate within 5 percent of th

test voltage shall be the nominalsystem voltage corresponding to the rated
pecified in Table 19.3.3.1.

X) In Mexico, in order to~determine if a luminaire meets the temperature re
fated at the standard frequency and voltage (120, 127, 220, 254, 277, 440
the ballast as long as the lamp operates at its nominal power £5 percent. G
line should be adjusted so that the lamp operates at its nominal power.

apacitor shallshave a capacitance rating within 5 percent of the ballast m

test lamp, when evaluated in open air, using the same ballast and capacitor tha

mps shall be

e rated lamp

ballast input

uirements, it
and 480 V)
therwise, the

anufacturer’s

t will be used

ire,)shall operate within 5 percent of the rated lamp wattage after a 15 min stabilization

period. The voltage may be adjusted to be within the 5 percent range, and this voltage shall be used as
the test voltage.
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19.3.5 Fluorescent luminaires

19.3.5.1 The test voltage shall be the nominal system voltage corresponding to the ballast input voltage
rating, as specified in Table 19.3.3.1.

19.4 Frequency

19.4.1 Frequency-sensitive equipment shall be tested at rated frequency, and equipment marked with
more than one frequency shall be tested at the frequency that will produce the maximum temperature rise.

19.5 Ambient temperature

19.5.1 Tests[shall be conducted in an ambient temperature of 25 5 °C. Ambient temperatlre variations

above or bel
on the luming

19.5.2 The 4

19.5.3 A the
mineral oil in
cylindrical me

19.5.4 The ¢
through the n
least 3 times

19.5.5 Tests
at the option

19.6 Rise-of]

19.6.1 The t
resistance of

using the forgula specified in Clause 19.6.2.

19.6.1 (MEX

19.6.2 The't

w 25 °C shall be respectively subtracted from or added to temperatures rece
ire.

mbient temperature shall be measured by means of a thermocouple)or thermg
mocouple intended to measure ambient temperature shall beximmersed in 15
a glass container or attached to a metal mass of approximately 30 g (1 0z) th
tal shield open at the top and bottom.
lass container or cylindrical metal shield shall b& placed in the horizontal g
hidpoint of the luminaire’s vertical axis at a horizontal distance from the luminai

the luminaire diameter.

may be conducted in an elevated ambiént temperature, in accordance with G
of the manufacturer.

-resistance temperature method

emperature of a coil may e determined by the rise-of-resistance method (c

the winding at the temperature to be measured with its resistance at a known
In Mexico, Clause 19.6 does not apply.

bmperature-of a winding shall be calculated using the following formula:

ded at points

meter.

ml (0.5 oz) of

at is within a

lane passing
re equal to at

lause 13.4.2,

pmparing the
temperature)
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where:

Ty =

Ry

Iy = R_C [k +Ac]—k + [AC'AH]

the temperature of the coil at the end of the test, °C

Ac = the ambient temperature of the coil at the beginning of the test when R¢ is measured, °C

Ay =

Rc =

the ambient temperature at the end of the test when Ry is measured, °C

the resistance of the coil at the beginning of the test in Q

Ry =
k=2
= 221

19.6.3 Since
of the coil ca

the resistance of the coil at the end of the test in Q
34.5 for copper
b.0 for electrical conductor grade (EC) aluminum

it is usually necessary to de-energize the winding before measuring Ry, and t
N change rapidly as the temperature decreases, it is sometimes necessary to

he resistance
letermine the

value of Ry at the end of the test by taking several resistance measurements at short intervals, beginning

as quickly ag
plotted and ¢

19.6 (MEX) |

19.6.1 (MEX
measuring th
hottest acces

19.6.2 (MEX
has thermally

19.6.3 (MEX
These condit

19.6.4 (MEX
shall be take
be the hot re

possible after the instant of shutdown. A curve of the resistive values and
xtrapolated to give the value of Ry at the end of the test.

[emperature rise
In Mexico, in order to perform the.temperature rise test, the terminals r
sible part of the ballast.

In Mexico, without energizingthe ballast, the resistance shall be measured af
stabilized at the ambient temperature. This shall be the cold resistance, r.

In Mexico, the ballast shall be energized, and the corresponding load shall 4
ons shall be maintained until the ballast reaches thermal stability.

In Mexicofthe ballast shall be de-energized, and least three measurements
n for eaehwinding. These shall be completed in the 5 min after cutting the pow
Bistance; R.

time shall be

ecessary for

P resistance in the different windingsZshall be pulled out. The thermocouple shall be on the

er the ballast

e connected.

of resistance
er. This shall

19.6.5 (MEX

InfMexico. the time between cutting the line and taking the first reading shall

ot exceed 80

s in any case.

19.6.6 (MEX) In Mexico, the values of hot resistance versus time shall be graphed in order to obtain the
hot resistance at the instant that the line was cut.
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19.6.7 (MEX) In Mexico, the relationship between the average temperature and resistance shall be

determined u

where:

AT =

R=t

r = the—coil resistance at the hnginning of the test Q

sing the following formula:

AT =R/ (k+T;) - (k + Tp)

the temperature rise, °C

he coil resistance at the end of the test, Q

T4 = the room temperature at the beginning of the test, °C

T, = the room temperature at the end of the test, °C

k =

= 225.0 for aluminum

19.7 Therm
19.7.1 Temp

19.7.2 Thern
0.05 mm? (3(
thermocouple
Thermocoupl
thermocouplg

19.7.2 (MEX
no smaller th
smaller than
junction shall

19.7.3 If refq
and a potenti

19.7.4 A the

4.5 for copper

couples
eratures recorded at points on a luminaire shall\be measured by means of th

nocouples shall have conductors no larger-than 0.21 mm? (24 AWG) and no
AWG). Thermocouples shall comply with the requirements specified in ASTM
s as listed in the table of the limits of/error specified in NIST ITS 90, or ASTM
e conductors smaller than 30 AWG-may be used for miniature circuitry and cor
junction shall be fused.

In Mexico, thermocouptes*shall have conductors no larger than 0.21 mm? (2
an 0.05 mm?2 (30 AWG). Thermocouples shall be J, K or T Type. Thermocoup
D.05 mm? (30 AWG).may be used for miniature circuitry and components. The
be fused.

ree temperature measurements are required, 30 AWG iron and constantan tH
ometer-type instrument shall be used.

maeouple junction and the adjacent thermocouple conductor shall be held in

ermocouples.

smaller than
MNL 12 and
E230/E230M.
ponents. The

P4 AWG) and
e conductors
hermocouple

ermocouples

good thermal

contact with

he-surface of the material where a temperature is being measured. Tape alon

p shall not be

relied upon as a means to provide good thermal contact of the thermocouple junction. Acceptable means
of securing a thermocouple include water glass, cyanoacrylate, melting the tip into plastic, soldering, or
wedging between two surfaces.

19.7.5 A thermocouple used to measure a conductor temperature for through wiring shall be placed in
contact with the conductor through a slit in the insulation and retained in place by a wrap of tape.
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19.8 Test lamps

19.8.1 The type and wattage of lamp or lamps specified by the manufacturer shall be used for test
purposes.

19.8.2 Test lamps, other than those shown in Table 19.8.2 with upper and lower temperature limits, when
evaluated in open air, shall operate within 5 percent of the rated lamp wattage at rated lamp voltage.

19.8.3 Incandescent test lamps shall be seasoned for at least 45 min at 115 percent of the rated lamp
voltage.

19.8.4 Incandescent reflector test lamps shall be of the widest beam spread available. A Type MR test
lamp shall hgve a dichroic reflecior.

19.8.5 Fluorg¢scent and HID test lamps shall be seasoned for at least 100 h.
19.8.6 Fluorg¢scent and HID lamps used for a temperature test shall be rated forthe ballas} involved.

19.8.7 The rated wattage of any test lamp for a surface ceiling-mounted luminaire shall be the maximum
lamp wattagg marked on the luminaire or the wattage of the largest lamp’specified in Tablje 19.8.4 that
can fit in the jJuminaire, whichever is larger.

Table 19.8.1
Incandescent test lamps for normalktemperature tests

(See Clauses 15.5.2, 15.6.2, 15.7.2, 16.3.1.5, and 19.3.2.1.)

Rated Iamp watts Lamp type
Candelabra Intermediate Mogul
15 B10
25 B10 T8
30
40 B10 T6-1/2
50
60 B10
75
00
50
P00 PS3
$00 PS35
00 PS35

o
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Table 19.8.2
Standard incandescent test lamps for normal temperature tests

(See Clauses 15.5.2, 15.6.2, 15.7.2, 16.2.5, 16.3.1.5, 16.4.3.4, 19.3.2.1, and 19.8.2)

Rated watts I Lamp type I Lower limit, °C I Upper limit, °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
50 A-21 62.2 71.4
P00 A-23 76.9 82.8
$00 PS-25 94.6 M1[2
Type R reflector lamps
30 R20 31.2 33.p
50 R20 35.2 39.p
75 R20
50 R30
00 R30
75 R40 43.7 48.5
50 R40 60.8 69.5
$00 R40
Type BR Reflector Lamips
10 BR30
45 BR30
60 BR30
65 BR30 42.9 46.
75 BR30 41.0 42.6
85 BR30
65 BR40
75 BR40 421 45.
85 BR40
90 BR40
20 BR40 57.6 60.8
50 BR40 52.4 64.5
P00 BR40
$00 BR40
Type ER reflector lamps
50 ER30
75 ER30
Type PAR reflector lamps
65 PAR38
75 PAR38
85 PAR38
100 PAR38
120 PAR38
150 PAR38
250 PAR38
Type PAR tungsten-halogen reflector lamps
40 PAR16
60 PAR16

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
50 PAR20 32.8 34.7
60 PAR30S
50 PAR30L
75 PAR30L
45 PAR38
60 PAR38
75 PAR38
90 PAR38
100 PAR38
20 PAR38
Special purpose lamps (infrared heat)
25 R-40 51.5 57.p
P50 R-40 71.3 81.y
NOTES
(1) The lower|and upper temperatures are measured in the CSA lamp temperature apparatus‘described in CSA C22.2 No.
84.
(2) All standafd test lamps are E26 Edison medium screw base.
(3) Rated voltage is 120 V.
(4) Operating|position is universal.
Table 19.8.3
Standard incandescent test lamps for abnormal temperature tests
(See Clauses 16.4.2.4, 16.425, and 19.3.2.1.)
Lamp type-=‘medium base
Arbitrary (Type A)
Rated lamp Test lamp
Watts Size Watts Sizp
40 A19 60 A19
60 A19 100 A19
75 A19 100 A19
00 A19 150 A2
50 A21 300 PS45
POO A23 300 PS45
$00 PS25 N/A N/A
Type R reflector lamps
Rated lamp Test lamp
Watts Type Watts Type
30 R20 50 R20
50 R20 75 R20
75 R20 150 R40
50 R30 75 R30
75 R30 150 R40
100 R30 150 R40
75 R40 150 R40
100 R40 150 R40
150 R40 300 R40
200 R40 300 R40
300 R40 N/A N/A

uL
Provided by IHS Markit under license with UL

No reproduction or networking permitted without license from IHS

Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617

Not for Resale, 2018/10/15 07:30:48


https://ulnorm.com/api/?name=UL 1598 2018.pdf

210

NMX-J-307/1-ANCE ¢ CSA C22.2 NO. 250.0-18 ¢ UL 1598

AUGUST 28, 2018

Table 19.8.3 Continued

Type BR reflector lamps
Rated lamp Test lamp
Watts Type Watts Type
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
5 BR40 120 BR40
85 BR40 150 BR40
90 BR40 150 BR40
20 BR40 200 BR40
50 BR40 300 BR40
P00 BR40 300 BR40
$00 BR40 N/A N/A
Type ER reflector lamps
Rated lamp Test lamp
Watts Type Watts Type
50 ER30 75 ERJ0
75 ER30 150 ERJ0
50 ER30 N/A N/A
Type PAR reflectorjlamps
Rated lamp Test lamp
Watts Type Watts Type
65 PAR38 100 PARB8
75 PAR38 150 PARB8
85 PAR38 150 PARB8
00 PARS8 150 PARB8
50 RPAR38 250 PARB8
P50 PAR38 N/A N/A
Type PAR tungsten-halogen reflector lamps
Rated lamp Test lamp
Watts Type Watts Type
40 PAR16 60 PAR(16
60 PAR16 90 PARB8
50 PAR20 75 PAR3OL
60 PAR30S 90 PARB8
0 PARSOLE 75 PARSOL
75 PAR30L 120 PAR38
45 PAR38 75 PAR38
60 PAR38 90 PAR38
75 PAR38 120 PAR38
90 PAR38 N/A N/A
100 PAR38 N/A N/A
120 PAR38 N/A N/A
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Table 19.8.4

Minimum test lamp wattage for ceiling surface-mounted luminaries, W per lampholder

(See Clause 19.8.7.)

Number of lamps* 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 more i I i i

* Numbers are applicable per lampholder type for luminaires with more than one type.

design.

}Tests may bel made at any lamp wattage consistent with marking on the luminaire.

1This column ib applicable only to luminaires in which the lamps are visible in normal use and are part of the-deforative

19.9 Branch circuit conductor temperature probe

19.9.1 The t¢mperature probe shown in Figure 19.9.1 shall be positioned.in the outlet box afjacent to the

outlet box mqunting tabs, as shown, by a mechanical means, to determine’/the temperature

circuit condugtors during the temperature test.

of the branch
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Figure 19.9.1
Branch circuit temperature probe

(See Clauses 15.2.7, 15.3.3, and 19.9.1.)

~ 88.9 mm
| ) (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 il
|
|

965 ™mm

(380 in)

S3825A

NOTES

1 Material: printed circuit board G 10 epoxy/glass 2 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:

1) the face and back shall be plywood conforming to Clause 19.32, 1218 mm (48 in)

square.

c) a
of th
the bj
WO0O0d

d)a
ease
this

e) fleg
box {

f) wir
AWQG

g) th
insul
appr
conta

19.10.2 Therlmocouples may be routed through the flexible conduit to the outlet box.

19.10.3 The

i\

!

ct with the outlet box and slit to completely surround the flexible metal conduif.

2) the sides shall be 2 X 6 In trade Siz€ 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.

etal octagonal outlet box, 4 x 1-1/2 in trade size, shall be sécurely mounted i
plywood panel, projecting through and flush with the outer\face. One method
px is with steel angle brackets attached to opposite sides of the box and secu
screws to the inside of the plywood panel.

metal surface utility box with cover may be mounted to the side of the structur
of making branch circuit connections. A 4 x 2:4/2 x 1-3/4 in trade size box is
urpose.

Xible metal or nonmetallic conduit may-be installed between the outlet box ang
b facilitate replacing damaged conductors.

ng shall consist of one whitejand one black 14 AWG conductor of any type, a
or larger conductor, bonding the boxes together.

test ceiling apparatus shall be filled with two layers of faced or unfaced glasy

tion batts positioned*at 90 degrees to each other. The insulation batts shall b
ximately 89 mm (8.5 in) thick and Rsi 1.4 to Rsi 1.9 (R8 to R11), positioned g

test Ceiling apparatus shall be mounted in a draft-free room, and shall be log

n the center
of mounting
red with

b to facilitate
suitable for

the utility

nd one 16

fiber

-

irectly in

v

ated not less

than 1800 mnT<72-m)—above theftoor, a minimurm of 300 (1t2-m)befow theToom ceiling, and a
minimum of 600 mm (24 in) from any wall or other obstruction.
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Figure 19.10.1
Surface ceiling temperature test apparatus

(See Clauses 15.2.5, and 19.10.1.)
1218 mm (48 in)
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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) a etal octagonal outlet box, 4 x 1-1/2 in trade size, shall be mieunted in the cer
od panel, projecting through and flush with the outer face. The box shall be njounted with

plywd
two 9

attached to opposite sides of the box and secured with wead screws to the inside

plyw(

d) a metal surface utility box with cover, 4 x 2-1/2%1-3/4 in trade size, shall be mg
side pf the structure.

e) fleg
utility]

f) wir
AWQG

g) the test wall apparatusyshall not be filled with insulation.

19.11.2 Thefmocouples may be routed through the flexible conduit to the outlet box.

19.11.3 The
(36 in) abovg
in a horizonta

2) the sides shall be 2 x 4 In trade Siz€ 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.

teel angle brackets, 1.25 mm (0.050 in) thick, 38 mm (15in) long, 25 mm (1

od panel.

Xible metal conduit, 3/8 in trade size,-shall be installed between the outlet box
box and secured with straight connectors.

ng shall consist of one whitejand one black 14 AWG conductor of any type, a
conductor, bonding the boxes together.

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
| position.

ter of the

n) flanges,

f the

unted to the

and the

nd one 16

m of 900 mm
1 X 4 in ends
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Figure 19.11.1
Test wall apparatus — wall surface luminaires
(See Clause 19.11.1.)

~— 406 mm (16in) —==— 406 mm (16in) —==— 406 mm (16 in) —~ — 5% 4 in trade size

plus thickness of

\
} 7 WEH plywood back and
(BT S face

| SECTIONA-A |

O|A 121Bmm
%f (48 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 LSS L LS LKL L

P\

!
A
‘ Luminaire

2 The lower drawing is a section through the center of the top view.

(LSS SN

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) rafeways, such as flexible condurt,

b) cable and conduit connectors; and

c) fitjngs used to fasten hoses in air-handling luminaires.
19.13.2 Normal temperature test
19.13.2.1 The 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-producing components, pr shall be in

contact with permanently attached parts that are more than ¥3“'mm (0.5 in) from the lanp housing or
heat-producifg components.
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Figure 19.13.2.1

Normal temperature test box for Type Non-IC recessed ceiling-mounted luminaires (not intended
for thermal insulation contact)

NOTES

(See Clause 19.13.2.1))
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1 The upper drawing is the top view.

2 The lower drawing is the side section through the center of the top view.

3 Dimension A is 13 mm (0.5 in).

4 Dimension B is more than 13 mm (0.5 in) and permanently attached parts are in contact with the test box.
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19.13.2.2 Holes for conduit entrance, thermocouple leads, and supply leads shall be sealed.
19.13.3 Abnormal temperature test

19.13.3.1 The four sides of the test box as shown in Figure 19.13.3.1 for a ceiling-mounted luminaire shall
be a minimum distance of 215 mm (8.5 in) from the nearest part of the lamp housing or from other parts
enclosing heat-producing components such as lamps or through-wiring junction boxes. The top edge of
the sides of the test box shall be a minimum of 215 mm (8.5 in) above the highest point of any
permanently attached part of the lamp housing.

19.13.8.2 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 Thee four sides of the test box shown in Figure 19.13.3.2 for a wall-mounted lumipaire shall be
a minimum d|stance of 215 mm (8.5 in) from the lamp housing or heat-producing componenits. 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 {he open top, without applying any compacting procedurey 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))

S4064

NOTES
1 The upper drawing is a top view.

2 The lower drawing is the side view through the center of the top view, showing the incremental layers of insulation.

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
for thermal insulation contact)

(See Clause 19.13.3.3))
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NOTES

1 The upper drarving 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 Thieinside Tengih of each of the four sides of the fest box shall be twice the Tightaperture center
to the building side wall marked on the luminaire, as shown in Table 19.14.1.1 and Figure-19.14.1.1.

19.14.1.4 The inside height of the test box shall be the measured height of the luminaife plus the spacing,
as marked on the luminaire, to an overhead building member.

19.14.1.5 Hqles for conduit entrance, thermocouple leads, and supply leads,shall be sealef.
Table 19.14.1.1
Marked spacing test box inside dimensions for nofmal 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
lunpinaires, member, box, test box
mm (in) mm (in) mm (in)
600 (24) 300 (12) 600 (24) LLuminaire height
900 (36) 450 (18) 900 (36) plus marked
1200 (48) 600 (24) 1200 (48) ppacing from top
1 1 of luminaire to
500 (60) 750 (30) 500 (60) overhead
1800 (72) 900 (36) 1800 (72) building member
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Figure 19.14.1.1
Marked spacings test box normal temperature

(See Clauses 12.8.3.1, 19.14.1.1, and 19.14.1.3.)
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Notes:

C - Light aperture center,

E — Light operture 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)
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Figure 19.14.1.2
Recessed luminaire mounting spacings — Type Non-IC marked spacings (not intended for
thermal insulation contact)

(See Clauses 12.8.3.1 and 19.14.1.2.)
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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 The following parts may contact the test box:
a) rageways, such as flexible conduit;
b) cable and conduit connectors; or

c) fittjngs used to fasten hoses in air-handling luminaires.
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Legend:

Marked spacings test box abnormal temperature — reduced spacings

Figure 19.14.2.1

(See Clause 19.14.2.1

)

Z 777777777277 7777

AW W WA W W W W WA WA WA WAL N

W W W W W W, . W . WL

ZZ7Z77.

S3848A

K = side of lamp housing to inside of test box, 13 mm (0.5 in)

L = top of lamp housing to inside of test box, 13 mm (0.5 in) or in contact
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19.14.3 Marked spacings abnormal temperature test — thermal insulation

19.14.3.1 The test box shown in Figure 19.14.3.1 shall be rectangular and shall have four sides and a
bottom constructed of plywood panels conforming to Clause 19.32, with butt-fitted seams secured with
wood screws or nails. The bottom shall represent the mounting surface in which a hole shall be cut for the
ceiling aperture.

19.14.3.2 The four sides of the test box shall be a minimum distance of 215 mm (8.5 in) from the nearest
part of the lamp housing or other heat-producing components. The top edge of the sides of the test box
shall be a minimum of 215 mm (8.5 in) above the highest point of the lamp housing.

19.14.3.3 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 Tayers, without applying any compacting procedureg.
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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 luminajre shall be a
minimum disfance of 215 mm (8.5 in) from the nearest part of the lamp housing. The dedth of the box
shall be 150 /mm (6 in) or, if the luminaire is deeper, a dimension that provides contact 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.)

S3856A

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 Thelrain test apparatus shall to consist of 3 spray heads mounted in a water supplyf pipe rack as
shown in Figyre 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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ltem mm (in)
A 710 (28)
B 1400 (55)
C 55 (2.25)
D 230 (9)
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Figure 19.17.2
Spray head
(See Clauses 19.17.1 and 19.18.1)
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Y
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H (drill through)

ANSI/ASME B1.20.1

1./2 o T e
1 2—+n—Tepered—pipe—

456° Countersink —
S (deep)

U (drill through)

N (mox.)
3 Holes =T (drill through)
/7 space,120°

R (drill to depth
required for throat)

V (hex. or round
bar stock)

3, Square section slots — W yide x G deep — space 120° —
60° helix - leading edges tongent to radial holes

RT100L 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 \ 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.

uL Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617
Provided by IHS Markit under license with UL Not for Resale, 2018/10/15 07:30:48
No reproduction or networking permitted without license from IHS


https://ulnorm.com/api/?name=UL 1598 2018.pdf

uL

AUGUST 28, 201

8 NMX-J-307/1-ANCE ¢ CSA C22.2 NO. 250.0-18 ¢ UL 1598

239

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 means being

evaluated.

19.19.2 Ground continuity

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 Dieleg

19.20.1 The
essentially si

indicating andl regulating the output test potential. The sensitivity for the trip circuit shall be &

100 mA at th
breakdown.

19.20.2 If thI] output of the test equipment is 500 VA or more, thetest potential shall be i

voltmeter in

tric voltage-withstand test apparatus

dielectric voltage-withstand test apparatus shall include a 40 to 70 Hztrahsforn
husoidal output with a rating sufficient to maintain the required test potential an

e specified test voltage, and the equipment shall include anjaudible or visiblg

e primary circuit or in a tertiary winding circuit, by)aselector switch marked t

test potential
a single test

include a pogitive means, such as a power-on lamp, to.indicate that the manually reset sw
reset followinjg a tripout.

19.20.3 If th
in the output

19.21 Impac

19.21.1 The
0.54 kg (1.18

19.21.2 For
as a pendulu
Figure 19.21

or by a marking in a readily visible location to indicate the test potential of equi
otential output. When a marking is used withoeut'an indicating voltmeter, the eq

output of the test equipment is less than 500 VA, the equipment shall includ
circuit to directly indicate the testypotential.

t test apparatus

impact shall be produced by dropping a steel sphere 51 mm (2 in) in diameter
Ib) from the heightirequired to produce the desired impact force, as shown in F

surfaces otherthan horizontal, the steel sphere shall be suspended by a cord ar
m through the vertical distance required to produce the required impact force
2.

her having an
d a means of
maximum of
indication of

hdicated by a
D indicate the
pment having
uipment shall
tch has been

e a voltmeter

and 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 17.5.7.2 and 19.21.1.)
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Figure:19.21.2
Impact test apparatus vertical surface

(See Clauses 17.5.7.2 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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Figure 19.22.1
Articulate probe with web stop

(See Clause 19.22.1.)
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NOTES

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 The Fas supply shall be of technical grade methane gas or natural gas having an‘energy density
of approximately 37 mJ/m3 (1000 btu/ft3).

19.24.5 A cqtton indicator shall be placed approximately 300 mm (12 in) below the test spgcimen.
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Figure 19.24.1
Five-inch flame test apparatus

(See Clause 19.24.1.)

Test
specimen

—
il

|

o

Cotton
— ( ) 1

Flame Test
adjustment 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 fdiate by the manufaciurer, using the proposed adhesive and produciion meiho

19.26.3 The [weight shall be a round steel bar 100 mm (4 in) in diameter, approximately 30
weighing 18 kg (40 Ib), and producing a pressure of 69 kPa (10 Ibs/in?) on the tesi.specim

Figure 19.26.1
Gasket compression test apparatus
(See Clause 19.26.1.)

*t r' 50 mm)(27in)

225 mm (9 in) 2 200 mm (8 in)

—= = 25 mm (1 in)
——i k— 100 mm (4 in)
}

PR ;8;
300 mm (12 in) Weight

.

(12 in) long,
n.

J— Test specimen

Backing plate
S38408

19.27 Lampholder mounting torque test apparatus

19.27.1 The test apparatus shall be as shown in Figure 19.27.1.
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Figure 19.27.1

Medium-base lampholder mounting torsion test apparatus

(See Clause 19.27.1.)

19.28 Glow-

19.28.1 The
See the IEC

©19.28.1 (ME
© NMX-J-565/2

19.28.2 The
~ diameter of 4

 19.28.3 A sh

wire test apparatus

publication for complete apparatus details and operation.

(o] [o]
ol L9
Top view ] ]
:N“m — - M 102mm
[ (4 in)
|
Side view
4.54 kg
(10 Ibs)
SB1097C

description of the test apparatus shown in Figure 19.28.1 is an excerpt from IHC 60695-2-1.
K) In Mexico, the description of the test apparatus shown in Figure 19.28.1 is ar] excerpt from
-10-ANCE. See the ANCI publication for complete apparatus details and operation.

glow-wire shall copsist of a specified loop of a nickel/chromium (80/20) wire with a nominal
mm (0.16 in). The loop shall be formed so as to prevent fine cracking at the {ip.

eathed fine-wire thermocouple, having an overall diameter of 0.5 mm (0.02 in) and wires of

NiCr and NiAl, Type.K, with the welded point located inside the sheath, shall be used for measuring the
bf the glow-wire. The sheath shall consist of a metal resistant to the temperatyre of at least

temperature
960 °C. The

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
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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 falling glowing pariicles from the specjmen, a piece
of flat, smooth, white pine wood board, approximately 10 mm (0.4 in) thick and covered with'fa single layer
of tissue paper, in loose contact, shall be located at a distance of 200 5 mm (7.8'4£0.2 jn) below the
glow-wire. The tissue paper shall be undyed, soft, strong, and lightweight, weighing betwegn 12 and 30
gm/m?2 (0.004 and 0.009 oz/ft?).
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Figure 19.28.1
Glow-wire test apparatus

(See Clauses 17.7.6 and 19.28.1.)
Flame height scale

Positioning — Glow—yire
Clamp ‘ i

Corriage Tensioning
[ cord
1

Q Q /%

Weight

L Pine wood Power

board connection

Open space
/— p %

T — / :,_,]
| I , :‘—‘

J —

=1 ]

| — g 1
1 [T
Stop clamp Penetration scale

\( ¥ — 4 mm (0.16 in)
=

L Thermocouple

inserted in

glow—yire tip
9 mm (= 32 mm (1,25 in)
(0.35 in):1

12 mm (0.47 in) —= Glow—yire detail
50 mm (1.96 in)
70 mm (2.75 in)

S3841A
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19.29 Horizontal burning flame test apparatus
19.29.1 The test apparatus shall be as shown in Figure 19.29.1 and in accordance with ASTM D 635.
Figure 19.29.1

Horizontal burning flame test apparatus
(See Clauses 17.25.7, 17.25.9, and 19.29.1.)

A ind 3 ind qa i:)/—SPECIMEN\ /\

S3842

19.29.1 (MEK) In Mexico, the test apparatus shall be as shown in Figure 19.29.1 and in ac¢ordance with
NMX-J-307-ANCE.

19.30 Verticpl burning flame_test apparatus
19.30.1 The [test appardtus shall be as shown in Figure 19.30.1 and in accordance with ASTM D 3801.

19.30.1 (MEK) In Mexico, Clause 19.30 does not apply.

19.30.2 The |burner shall be of the Bunsen or Tirrill type with a length of tube 89 to 101 mm|(3.50 to 3.98
in) and an inside diameter of 9.5 to 11.1 mm (0.375 to 0.438 in). The tube shall not be equipped with
stabilizers and other end attachments.

19.30.3 The gas supply shall be of technical grade methane gas or natural gas having an energy density
of approximately 37 mJ/m?3 (1000 btu/ft3).
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Figure 19.30.1
Vertical burning flame test apparatus

(See Clauses 17.26.5 and 19.30.1.)

N

ESNNINNNNNNNNN\N

>
i——I

Cotton

a———— ( ) 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
(See Clauses 17.27.9 and 19.31.1.)

-

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 Plywgod-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) muniing arm, and

¢) chfonometer.
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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

d 250 mm to
attachment

point

N '
Y axis %

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;

¢) ink-stamped machine lettering;

d) inf-hand-stamped lettering;

e) indlelibly printed lettering;

f) die

g) embossed lettering;

h) m
i) etc

20.1.2 A pict
of Table 20.1

20.1.3 A ma
column of T4

20.1.4 "Verb|
exact words
wording for 0

20.1.5 Thec
mm (0.010 in

20.1.6 Wher

-stamped lettering;

blded or cast lettering; and
hed lettering in metal.

ogram in accordance with Annex D may bé’used as a substitute for the corre
.1, and shall be the subject of special investigation.

rking shall be of the minimum size {S__) and in the location (L__) shown in
ble 20.1.1 and as defined in Tabtes 20.1.2 and 20.1.3.

atim” in the “Text” column.ef-Table 20.1.1 indicates that the marking shall cons
shown or a marking including these words and conveying the original inter

ther markings in the«Table may be used, subject to evaluation.

haracters of emibossed, molded, or cast lettering, either in or out, shall be a mir]
) in depth.

a permanent-type label (Type P) is required in accordance with Table

stencilled, inK

sponding text

the “Format”

st of only the
t. Alternative

imum of 0.25

20.1.3, paint

-stamped, and indelibly printed lettering shall be legible as determined by the fest of Clause
20.3. The stqmping device shall provide consistent and even pressure, regardless of the of

erator.

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 ldentification and ratings

20.2.1 A luminaire 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,
ltem 4.3;

c) fad
and

d) other markings, as required.

20.2.2 Alum

designation in accordance with Table 20.1.1, Item 4.2.

20.2.3 A lunm
hertz, and tof

a) the¢ required marking is shown on the ballast or transformer, and is visible during
hspection of wire connections; or

and i

b) the¢ luminaire is intended for use with a remote ballast or transformer.

20.2.4 Wher
than one pag

a) thé manufacturer’s identification, in accordance with Table 20.1.1, Item 4.1; and

b) part numbers, group numbers, descriptive designation, or other identification, in
[able 20.1.1, ltem~\8.

with

20.2.5 (CAN
which may re

20.2.5 (MEX

tory identification, It more than one location, In accordance with lTable 20.1,1,

inaire that employs a ballast or transformer shall be marked with the input r
al amperes or watts, in accordance with Table 20.1.4,{dtem 1.3, unless:

b parts of a luminaire, except for lenses, diffusers, and decorative parts, are sh
kage, each package shall be marked with the following:

Iltem 4.6;

naire shall be marked with catalogue number, model number, seties number, of other similar

bting in volts,

installation

pped in more

hccordance

In Canada, bilingual marking is the jurisdiction of Canadian provincial regulatofy authorities,

quire matking to also be in French, as shown in Annex B.

In_Mexico, all markings shall be in Spanish.
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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, ltem 2.13.

20.4.2 A lunfinaire that has a mouniing surface temperature of more than 90 °C, but nof.more than 150
°C, during th¢ normal temperature test shall be marked for installation on a noncombustible|surface only,
in accordancg with Table 20.1.1, ltem 2.6.

20.5 Wiring [instructions
20.5.1 Wiring instructions that specify the proper method of connecting,the grounding means and
maintaining polarity shall be included with the luminaire in a manner that will require the instgller to handle
the instructiops during installation, or the luminaire carton shall be marked to require installation by a
person familiar with the construction and operation of the product and the hazards involved, in accordance
with Table 2Q.1.1, Iltem 1.31.

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

20.6.1.1 (MHX) In Mexico, markings and labels ‘On luminaires, instruction sheets, and cartops shall meet
the requirements of Clauses 20.6.2 (MEX), 20y6.3 (MEX), and 20.6.4 (MEX), as applicable.

20.6.1.2 (MHX) In Mexico, markings and-labels on luminaires, instruction sheets, and cartops shall meet
the following [requirements:

a) th¢ use of a periodsas decimal point shall not be allowed. A comma shall be usdd as a
decimal point.

b) magnitudesdess than the unit shall be represented with a zero followed by #, where # equals
magnitude (for)example, 90 cm = 0.90 m).

c) letter size shall not apply to any marking.

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) a gtatement that identifies the origin of the product;

f) thg following statement in accordance with Table C.1 (MEX), Item 1.43rPARA CODNEXIONES
DE ALIMENTACION UTILICE CONDUCTORES ADECUADOS PARAy XX °C the t¢mperature
in acpordance with Table 20.6.2.1 (MEX);

g) the following statement for indoor luminaires only: TEMPERATURA AMBIENTE MAXIMA DE
OPERACION: XX °C, in accordance with Table 20.6.2.1 (MEX) and Table C.1 (MEKX), Item

2.32.
Table 20.6.2.1 (MEX)
Marking for temperature at possible points of contact
[See Clause 20.6:24(MEX).]
Temperatjure at the points of possible contact of the Temperature to be marked on the luminaire, °C
sugply 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 -£,200 200
NOTE Thesg values include thé 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) eléctrical connection instructions for the appropriaté funciion of the Tuminaire; an

€) no
20.6.4 (MEX
20.6.4.1 (ME

a)a

minal electrical input features of the luminaire according to Clause 20.6:2 (ME|
Cartons
X) In Mexico, cartons shall include the following markings:

jraphic representation or product name, except when jt iS)obvious;

b) the¢ national manufacturer’s or importer's name, address, telephone number, and

numk

C) a

er;

statement that identifies the origin of the préduct;

d) thé type and lamp wattage;

e) the following electrical characteristics

f) the

1) nominal input voltage(s) and symbol;
2) maximum wattage in watts or maximum current in amperes; and
3) nominal ffequency (Hz) when the frequency is different from 60 Hz;

number ¢Of.pieces per carton.

X).

telefax

uL
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Table 20.1.1
List of required markings
Item Installation instructions Text Format Clause reference
1.1 MIN ___ °C SUPPLY CONDUCTORS Verbatim S16-L3 and 6.7.2.4,
S32-L4 6.15.1.5,
6.15.1.5 (CAN),
7.2.3.2,
7.2.3.3,
7.2.3.4,
7.2.3.5,
8.5.2,
11.6.10 (USA),
.6.10 (CAN),
14].6.11 (CAN),
12.8.1.2,
13.3.4.1
1.2 CONNECT TO BRANCH CIRCUIT RATED ____ S16-L3 12.8.1.8,
AMHAS MAX 12.8.1.9
1.3 ___NOLTS ___ AMPS ___ WATTS ___ HERTZ or S16-L3 10.5.1,
__N__A__W__ HZ 20.2.3
1.4 __ _NOLTS___ HERTZor___V__ HZ S16-L3 6.2.2,
7.1.4
1.5 N off NEUTRAL or W or WHITE S16-L3 6.10.1
1.6 SUITABLE FOR OPERATION IN AMBIENT NOT S16-L2 13.4.3.1
EXCEEDING ___ °C
1.7 SUITABLE FOR USE AS A RACEWAY S16-L3 5.20.3
1.8 ASSEMBLE PART [Catalogue Number] S24-L4 5.2.3,
ONLY WITH PART [Catalogue Number] 20.2.4
1.9 USE| ONLY WITH [Manufacturer] [Catalogue S16-L2 12.8.1.7
Nunjber] TRIMS
1.10 | USE ONLY WITH [Manufacturer] [Catalogue S16-L2 1217.1.9 (USA),
Nunjber] LUMINAIRE 13.2.4.4 (USA)
1.11 USE| WITH LISTED LIGHT DIFFUSER S16-L2 13.2.4.3 (USA)
1.12 | PRQPRIETARY WIRING SYSTEM S16-L2 6.15.1.1
[Name, Part Number, Cautionary, Marking]
1.13 | DO NOT INSTALL INSULATION ‘WITHIN 76 mm (3 S16-L2 12.8.1.10,
in) QF ANY PART OF THE LUMINAIRE 12.8.4.1,
12.8.1.14
1.14 | VAPOR BARRIER MUST BE SUITABLE FOR 90 °C S16-L2 12.8.1.12,
12]8.1.12 (USA)
1.15 | SUITABLE FOR'AIR-HANDLING USE S16-L2 13.2.4.1
1.16 | VENTILATING-OR COOLED AIR ONLY S16-L2 13.2.4.2
1.17 |INSTALL.ONLY IN ENVIRONMENTAL AIR- S16-L3 13.2.4.7
HANDLING SPACES WHERE A COMPLETE
METAL-ENCLOSED WIRING SYSTEM IS
PROVIDED
1.18 | ONLY FOR USE IN ENVIRONMENTAL AIR- Verbatim S16-L2 13.2.4.6
HANDLING SPACES OTHER THAN DUCTS OR
PLENUMS OR WHEN ATTACHED TO PARTS THAT
COVER VENT OPENINGS IN ACCORDANCE WITH
THE CEILING FIRE-RATING SPECIFICATION
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Table 20.1.1 Continued

Item Installation instructions Text Format Clause reference

1.19 |INSTALL WITH MINIMUM SPACINGS BETWEEN S16-L2 12.7.1.12,
(a) CENTER-TO-CENTER OF ADJACENT 12.8.3.1,
LUMINAIRES: ___ mm (____in); 13.3.4.2
(b) TOP OF LUMINAIRE TO OVERHEAD BUILDING
MEMBER: ___ mm (____in);
(c) LUMINAIRE CENTER TO SIDE BUILDING
MEMBER: ____ mm (____in).

1.20 |INSTALL PHOTOCONTROL OR SHORTING PLUG S16-L2 6.4.1.5

1.21 | THIS LUMINAIRE MUST BE MOUNTED OR S16-L2 11.2.5,
SUPPORTED INDEPENDENTLY OF AN OUTLET 11.2.5 (USA)
BO

1.22 | FOR CHAIN OR HOOK SUSPENSION ONLY S16-L2 11.8.4

1.23 | LIMIT RANGE OF ADJUSTMENT TO [Instruction] S16-L1 14.4.9.2

1.24 |FOHR USE ONLY WITH A LUMINAIRE WITH S16-L2 11.3.9
INTEGRAL SUPPLY CONDUCTOR SUPPORT

1.25 |PUSH CONDUCTORS INTO JUNCTION BOX S16-L2 7.27.2

1.26 |FOR USE IN NON-FIRE-RATED INSTALLATIONS S16-L2 12.4.7,
ONLUY 12.8.5.2,

12.8.5.3

1.27 | FOR LINE VOLTS-AMPERES MULTIPLY TOTAL S16-L3 8.6.1
LAMP WATTAGE BY 1.5

1.28 |FOHR LINE VOLTS-AMPERES MULTIPLY TOTAL S16-L3 8.6.1
LAMP WATTAGE BY 2.5

1.29 |FOR LINE VOLTS-AMPERES MULTIPLY TOTAL S16-L3 8.6.1
LEN|GTH OF ALL LAMPS IN INCHES BY __

1.30 |USE THERMALLY PROTECTED BALLAST FOR S16-L2 8.6.3
TYPE LAMPS

1.31 | THIS PRODUCT MUST BE INSTALLED IN S24-1L4 11.8.1,
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 11.8.1,
ENSURE CORRECT BRANCH CIRCUIT 11.8.1 (CAN)
CONDUCTOR

1.33 | INSTALLATION OR ASSEMBLY INSTRUCTIONS $16-L5 5.1.2,
52.2,
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,
11.2.5,
11.2.5 (USA),
11.26,
11.6.8 (USA),
12.1.4,
12.8.4.1,
12.8.5.1,
14.4.9.3

1.34 | ROUGH-IN SECTION FOR USE WITH FINISHING S16-L2 12.8.1.5
SECTION ___
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Table 20.1.1 Continued

Item Installation instructions Text Format Clause reference

1.35 | FINISHING-SECTION FOR USE WITH ROUGH-IN S16-L2 12.8.4.1
SECTION ___

1.36 | ROUGH-IN SECTION ___ FOR CONVERTIBLE S16-L2 12.8.4.1

RECESSED LUMINAIRE

1.37 | FOR CABLE USE ONLY - NOT FOR PULLING S16-L3 12.3.3
WIRES

1.38 | TYPE-IC TRIMS/FINISHING SECTIONS: AA BB CC S16-L3 12.8.4.1
[etc.

TYPE NON-IC TRIMS/FINISHING SECTIONS: AA
BB €C [etc.]

1.39 |FOHR USE IN ONE- AND TWO-FAMILY DWELLINGS S16-L3 12.8.5.2
ONLY
1.40 |EXPOSED NON-METALLIC MATERIALS SUITABLE S16-3 12.8.5.3
FOHR USE IN AIR-HANDLING SPACES
1.41 MAXIMUM OF AWG THROUGH S16-L3 12.3.3,
BRANCH CIRCUIT CONDUCTOR SUITABLE FOR 12.3.4,
°C PERMITTED IN BOX 15.10.3,
15.11.2
1.42 |USE BALLAST FOR WATT TYPE S16-L2 6.7.2.3
LAMP
1.43 | THIS LUMINAIRE IS PROVIDED WITH A FACTORY- S16-L2 8.7.1,
INSTALLED EMERGENCY LIGHTING BATTERY 10.4.1
PACK
1.44 |FOR INSTALLATION USE SUPPLY CONDUCTORS Verbatim S16-L3 2p.6.2 (MEX)
RATED °C
1.45 |IMPOQRTANT SAFETY INSTRUCTIONS Verbatim S24-L5 8]10.2 (CAN)
Item Mounting locations Text Format Clapise reference
2.1 DRY| LOCATIONS ONLY Verbatim S16-L2 14.1.2,
H.20.101.2
2.2 SUITABLE FOR DAMP LOCATIONS Verbatim S16-L2 14.1.2,
14.3.1.1,
H.20.101.2
2.3 SUITABLE FOR WET LOCATIONS Verbatim S16-L2 14.1.2,
14.4.91,
H.20.101.2
2.4 OUTIDOOR USE ONLY Verbatim S16-L2 B.2.1, 9.3.6
2.5 NOT| FOR USE"IN DWELLINGS Verbatim S16-L3 6.7.1.1,
6.15.1.4,
7.2.3.2,
11.6.10 (USA),
1.6.10 (CAN),
11.6.11 (CAN),
12.8.1.2
2.6 NONCOMBUSTIBLE SURFACE ONLY Verbatim S16-L3 11.4.9,
11.8.3,
12.7.1.11,
20.4.2
2.7 ACCESS ABOVE CEILING REQUIRED Verbatim S16-L2 12.6.1.1,
12.8.1.4
2.8 ACCESS BEHIND WALL REQUIRED Verbatim S16-L2 12.8.1.4
2.9 FOR NONCOMBUSTIBLE CEILING PLENUM ONLY S16-L2 13.2.4.5
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Table 20.1.1 Continued

Item Installation instructions Text Format Clause reference
2.10 | WALL MOUNT ONLY Verbatim S16-L2 7271,
11.7.2,
15.2.1,
H.14.1
2.11 COVERED CEILING MOUNT ONLY S16-L2 14.4.8.3,
14.4.8.6
2.12 | SUITABLE FOR UNDER-CABINET MOUNT Verbatim S16-L2 11.8.2 (USA)
2.13 | MOUNTING ORIENTATION — (Such as this end up) S16-L2 20.4.1
2.14 | SUITABLE FOR GROUND-MOUNTED RECESSED S16-L2 14.4.8.13
2.15 | RESERVED
2.16 | SUITABLE FOR CONTINUOUS ROW MOUNTING S16-L2 5.19.1
2.17 |INSTALL IN BUILDINGS OF FIRE-RESISTIVE S16-L2 12.8.1.3
CONSTRUCTION — MOUNT ON
NONCOMBUSTIBLE MATERIAL
2.18 | SUITABLE FOR MOUNTING WITHIN 1.2 m (4 ft) OF S16-L2 14.4.8.8,
THE|GROUND 14.4.8.10,
14.4.8.12
2.19 | MOUYNT A MINIMUM OF 1.2 m (4 ft) ABOVE S24-1L5 13.3.4.1
COQKING SURFACE
2.20 |FOHR USE IN CONCRETE ONLY S16-L2 12.7.1.10,
12.8.1.15
2.21 SUITABLE FOR USE IN POURED CONCRETE S16-L2 12.4.6
2.22 | SUITABLE FOR USE WITHIN COMMERCIAL S16-L2 13.3.4.1
COQKING HOOD
223 |TYPEIC S16-L3 12.5.1.1,
12.8.1.11,
12.8.1.13,
12.8.4.1
2.24 |INHERENTLY PROTECTED S16-L3 12.5.1.1,
12.8.1.13,
12.8.1.14
2.25 | OPHN CEILING MOUNT ONLY S16-L1 12.7.1.18
2.26 | CANOPY LUMINAIRE — NOT THERMALLY S16-L2 12.5.1.1,
PRQTECTED 12.7.1.12
2.27 | SUITABLE FOR GROUND-MOUNTED RECESSED S16-L2 12.5.1.1,
ONLUY 12.7.1.11,
12.8.1.15
2.28 |Lum|naire is suitable’ for installation within a clothes S16-L5 13.6.3.1 (USA)
closg¢t storage, space.
2.29 |Reserved
2.30 |Rese¢rved
2.31 PLACE LIGHT SOURCE NO CLOSER THAN—mMMmM STt 19.1.2
(___in) TO ANY COMBUSTIBLE SURFACE
2.32 | MAXIMUM AMBIENT OPERATING TEMPERATURE Verbatim S16-L2 20.6.2 (MEX)
°C
Item User maintenance Text Format Clause reference
3.1 MAX _ WATTS TYPE __ or Verbatim S32-L1 for “MAX” 7.1.2,
MAX ___ WTYPE ___ and S16-L1 for 7.2.5.2,
remainder of 7.2.6.1,
marking text 7.3.1.2,
12.8.2.1,
12.8.2.5
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Table 20.1.1 Continued

Item Installation instructions Text Format Clause reference
3.2 MAX __ WATTS TYPE ___ SHIELDED or Verbatim S32-L1 for “MAX” 7.31.2
MAX ___ W TYPE ___ SHIELDED and S16-L1 for
remainder of
marking text
3.3 MAX __ WATTSorMAX ___ W S16-L1 6.5.1
3.4 MAX ___ AMPS or S16-L1 6.5.1
MAX A
3.5 FUSE [identification] _ AMPS S24-1L.6 6.6.2
3.6 DISCONNECT POWER BEFORE SERVICING S16-L1 6.4.1.4,
7.3.2.3,
9.5.3
3.7 AC ONLY S16-L3 6.2.2
3.8 RELAMP WITH ___ WATTS TYPE ___[lamp ANSI S16-L1 9.3.1,
designation] 9.4.1.1,
9.6.1
3.9 RELAMP WITH PAR LAMP ONLY S16-L1 9.3.1
3.10 |INSERT IN THIS LAMPHOLDER FIRST S16-L1 7.3.2.1,
9.5.1
3.11 BLINKING LIGHT OF THIS THERMALLY S16-L1 12.8.1.10,
PRQTECTED LUMINAIRE MAY INDICATE 12.8.1.11
OVHRHEATING
3.12 | KEEP PROTECTIVE BARRIER IN PLACE or S16-L1 7.3.1.4,
REPLACE REMOVABLE PARTS AFTER 7.1.4 (USA),
SERVICING 9.6.6
3.13 UVJIGHT SOURCE - KEEP PROTECTIVE S16-L1 9.6.7
BARRIER IN PLACE
3.14 |USEMAX ___ WATTS TYPE ___ ONLY S16-L1 9.6.2
3.15 | CAUTION - RISK OF FIRE. FOR USE WITH: S24-L1 9.6.4
[ 1 HID (In the brackets insert HID Lamp
replacement marking required by Clause"9.)
[ 1Incandescent — USE __ W MAXTYPE __ (In the
bradkets insert incandescent lamp,replacement
marking required by Clause 7.)
3.16 | SEE|OTHER (BACK) SIDE:FOR RELAMPING S16-L1 12.8.2.4
INSTRUCTIONS
3.17 |USH___ VOLT LAMPS or USE ___ V LAMPS S16-L1 9.6.2
3.18 | CAUTION - RISK<«QF\FIRE Verbatim S24-L1 7.1.2,
7.1.2 (CAN),
7.2.5.2,
7.p.5.2 (CAN),
7.2.6.1,
7.p.6.1 (CAN),
7.3.1.2,
7.3.1.2 (CAN),
9.3.1,
11.8.1,
11.8.1 (CAN),
12.8.2.1,
12.8.2.1 (CAN),
12.8.2.5,
12.8.2.5 (CAN)
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Table 20.1.1 Continued
Item Installation instructions Text Format Clause reference
3.19 | CAUTION - RISK OF SHOCK Verbatim S24-11 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)
3.20 |CAU = Y Verbatim S27t 8.6.5,
9.6.7,
9.6.7 (CAN)
3.21 |USE LAMP MARKED “SUITABLE FOR USE IN Verbatim S16-L1 7.31.2
OPEN LUMINAIRES”
3.22 |USEONLY ___ TYPE ___ WATTS LAMPS S16-L1 8.6.4,
H.8.6
3.23 | CAUTION - TO AVOID UV EXPOSURE RISK, USE Verbatim S24-11 9.4.1.1
ANSl TYPE () LAMP ONLY. DO NOT INSTALL A
LAMP THAT REQUIRES UV FILTERING. (The blank
spade shall be filled with “E or O” or “O”.)
3.24 | 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
lamg manufacturer's name and lamp catalogue
numper).
3.25 | BALLAST DISCONNECT Verbatim S24-1L.6 8.9.1 (CAN)
3.26 | UNPLUG POWER SUPPLY CORD LOCATED AT S24-L6 B.9.1(CAN)
or
UNPLUG CONNECTOR LOCATED AT
3.27 |DANGER - RISK OF SHOCK — DISCONNECT Verbatim S48-L5 8]10.2 (CAN)
POWER BEFORE INSTALLATION
3.28 | THIS LUMINAIRE IS PROVIDED ‘WITH A FACTORY- S24-1L6 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
3.29 |DANGER - RISK OF SHOCK S48-L6 and §.9.4 (CAN)
DISCONNECT.ALL POWER AND DISABLE THE S24-1L6
BAT|TERY PACK POWER BEFORE SERVICING
BALLAST'REPLACEMENT REQUIRES
RECONNEGCHON-OF-WIRES-TFHAT-MAY-BE
ENERGIZED
ITEM Miscellaneous markings Text Format Clause reference
4.1 MANUFACTURER'’S IDENTIFICATION S16-L2 8.6.2,
12.8.1.6,
12.8.4.1,
20.2.1,
20.2.4
4.2 CATALOGUE NUMBER OR CAT. NO. S16-L2 8.6.2,
OR SIMILAR PRODUCT IDENTIFICATION 12.8.1.6,
12.8.4.1,
20.2.2

uL
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Table 20.1.1 Continued

Item Installation instructions Text Format Clause reference
43 DATE MARKING OR CODED FORM CONSISTING S16-L2 20.2.1
OF, AT LEAST, MONTH AND YEAR
4.4 G or GR or GRD or GND or GRND or GROUND or S16-L3 6.14.2.9,
= 6.14.2.12
4.5 TO PREVENT ELECTRIC SHOCK, MATCH WIDE S16-L5 6.10.4
BLADE OF PLUG TO WIDE SLOT
4.6 FACTORY IDENTIFICATION S16-L2 20.2.1
4.7 THI$ LUMINAIRE IS DESIGNED FOR USE WITH Verbatim S16-L1 8.6.5
GEHRMICIDAL LAMPS AND MUST BE INSTALLED
IN MPLIANCE WITH COMPETENT TECHNICAL
DIRECTIONS TO PREVENT THE USER’S EYE AND
BAHRE SKIN FROM EXPOSURE TO HARMFUL UV
RADOIATION.
NOTE: The text shown in the table represents the actual minimum size and typestyle required.
Table 20.1.2
Format minimum size designation for marking_height and typeface
(See Clause 20.1.3.)
Size desigpation Letter height Font size Fon{ typeface,
mm (in) (points) upper case
S16 1.6 (0.062) 6 Univers hold, Arial bold,
Helvetica bold, Zurich
BT Bold
S24 2.4 (0.094) 10 Univers kold, Arial bold,
Helvetica bold, Zurich
BT Bold
S32 3.2 (0.125) 12 Not| specified
S48 4.8 (0.188) 19 Univers kold, Arial bold,
Helvetica bold, Zurich
BT Bold
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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
designation dry/damp wet environment
environment

L1 Visible during relamping, andafter installation Type P Type P

L2 Visible during installation Type N Type P

L3 Visible during installation and inspection of wire Type N Type P

connections, located near the supply connections

L4 On the smallest unit package or carton Type T Type T

L5 On an instructon sheet or 1ag TYpe 1 ype T

L6 Visible during component replacement Type P Tlype P
Type P desigpates a permanent label or nameplate that is intended to remain in the applied position fer\the lifefime of the
luminaire undgr conditions of normal use. It provides information required for user maintenance over, the/expected life of the
product. It is fhade of metal, plastic, or other material that complies with Clause 20.1.7.
Type N desigphates a non-permanent label or nameplate that is intended to remain in place onlyfor the purposg of
installation. It shows the certification mark, manufacturer’s identification, and product identification. It is made of| paper with
an adhesive RQacking.
Type T desigpates a temporary label, instruction sheet, or tag that is not required aftér installation. It provides ipstallation
instructions, gnd information not required after installation. It is made of printed matter)with or without adhesive |and/or
attachment, apd is intended to be included with, or attached to, the product.

Table 20.1.4
Ingandescent rough-in or housing section lamp replacement marking example

(See Clause 12.8:2.5.)

CAUTION-RISK OF FIRE
FOR USE WITH [MFG NAME]*TRIMS ONLY - SEE TRIM FOR NO.

TRIM NO. MAX LAMP WATTAGE AND TYPH
A100 100W A19
A210 100W A21
A300 150W R40

Table 20.1.5
HID rough-in or housing section lamp replacement marking example
(See Clause 12.8.2.5.)

CAUTION RISK OF FIRE
FOR USE WITH [MFG NAME] TRIMS ONLY - SEE TRIM FOR NO.

TRIM NO. MAX LAMP WATTAGE AND TYPE
B100 100W S54
B201 70W S62
B300 250W S50
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Table 20.1.6
Trim or finishing section lamp replacement marking example

(See Clause 12.8.2.5.)

CAUTION RISK OF FIRE
FOR USE WITH [MFG NAME] TRIMS ONLY — 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

C600 150W A21
uL Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617
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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

Discharge Lamps

requirements for a.c.
supplied electronic
ballasts for fluorescent
lamps

IEC 61347-2-4 Lamp
controlgear — Part 2-4:
Particular

Component UL Standard CSA Standard IEC Publication NMX-or NOM Clause
type (shall be replaced by Standard reference
UL and/or CSA
Standard)

Attachment Standard for C22.2 No. 42 General |IEC 60084 Plugs and 6.2
plugs, Attachment Plugs and | Use Receptacles, socket-outlets far, 6.5
receptacles, Receptacles UL 498 Attachment Plugs and | household and similar
and Similar Wiring Devices | purposes
connectors C22.2 No. 182.1 IEC 60309, Plugs,

Plugs, Receptacles, sockét-eutlets and

and Cable Connectors | couplers for industrial

of the Pin and Sleeve \purposes

Type IEC 60320 Appliance

C22.2 No. 182.2 couplers for household

Industrial Locking and similar general

Type, Special'tse purposes

Attachment

Plugs,Receptacles and

Conneetors
Ballast, Standard for CAN/CSA-C22.2 No. |IEC 61347-2-3 Lamp | NMX-J-198 Ballasts 6.7
fluorescent Fluorescent-Lamp 74 Equipment for Use | controlgear — Part 2-3: | for Fluorescent Lampq | 8.2
type Ballasts UL 935 With Electric Particular

reguirements—for¢-
rog for-6-6-

electronic ballasts for
general lighting

IEC 61347-2-8 Lamp
controlgear — Part 2-8:
Particular
requirements for
ballasts for fluorescent
lamps

uL
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Table A.1 Continued
Component UL Standard CSA Standard IEC Publication NMX or NOM Clause
type (shall be replaced by Standard reference
UL and/or CSA
Standard)
Ballast, HID Standard for High- CAN/CSA-C22.2 No. |IEC 61347-2-9 Lamp | NOM-058-SCFL 6.7
type Intensity-Discharge 74 Equipment for Use | controlgear — Part 2-9: | Safety Requirements
Lamp Ballasts UL With Electric Particular for Electrical
1029 Discharge Lamps requirements for Discharge Lamps
ballasts for discharge | NMX-J-230 Electrical
lamps (excluding Products Mercury
fluorescent lamps) Lamp Ballasts
Motheds-ofFesting—
Bonding and Standard for CAN/CSA-C22.2 No. |IEC 60364-5-54 6.14
grounding of Grounding and 0.4 Bonding of Electrical installations
electrical Bonding Equipment Electrical Equipment | of buildings — Part
equipment UL 467 5-54: Selection and
erection of electrical
equipment — Earthing
arrangements,
protective conductors
and protective bondihg
conductors
Cables, Standard for CAN/CSA-C22.2 No. |IEC 60227 Polyvinyl
nonmetallic Nonmetallic-Sheathed |48 Nonmetallic chloride instjated
Cables UL 719 Sheathed Cable cables of\rated
voltages\up to and
including 450/750 V
Capacitors Standard for CAN/CSA-C22.2 No. |IEC 61048 Auxiliaries 6.8
Capacitors UL 810 74 Equipment for Use \| for lamps — Capacitors
with Electric Discharge | for use in tubular
Lamps fluorescent and other
discharge lamp circuits
Cord sets and || Standard for Cord CAN/CSA-C22.2 No. |IEC 60320 Appliance | NMX-J-195 Cord Sets| | 6.9
power supply || Sets and Power- 21 Cord/Sets and couplers for household | and Power Supply
cords Supply Cords UL 817 | Power Supply Cords | and similar general Cords
purposes
IEC 60799 Electrical
accessories — Cord
sets and
interconnection cord
sets
Enclosures for || Standard-for CSA C22.2 NO. 94.1 |IEC 60670 Boxes and 5.3

electrical
equipment

Enclosures for
Electrical Equipment,
WNon*Environmental
S ;
Standard for
Enclosures for
Electrical Equipment,
Environmental
Considerations UL

Enclosures for
electrical equipment,
non-environmental
; .

CSA C22.2 NO. 94.2
Enclosures for
electrical equipment,
environmental
considerations

50E

enclosures for

electrical accessories

for household and
it ol

installations

IEC 60529 Degrees of
protection provided by
enclosures (IP code)

11.1
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Table A.1 Continued
Component UL Standard CSA Standard IEC Publication NMX or NOM Clause
type (shall be replaced by Standard reference
UL and/or CSA
Standard)
Fuses Standard for Low- C22.2 No. 248.1 IEC 60127-1 Miniature | NMX-J009/248/1- 9.6e
Voltage Fuses — Part | Low-Voltage Fuses — | Fuses — Part 1 2000-ANCE Low-

1: General
Requirements UL
248-1

Standard for Low-
Voltage Fuses — Part

Part 1: General
Requirements

C22.2 No. 248.2
Low-Voltage Fuses —
Part 2: Class C Fuses

Definitions for
miniature fuses and
general requirements
for miniature fuse-links

Voltage Fuses
NMX-J009/248/2-
2000-ANCE Low-
Voltage Fuses — Class
C Fuses

-2—Class
248-2
Standard for Low-
Voltage Fuses — Part
3: Class CA & CB
Fuses UL 248-3
Standard for Low-
Voltage Fuses — Part
4: Class CC Fuses UL
248-4

Standard for Low-
Voltage Fuses — Part
5: Class G Fuses UL
248-5

Standard for Low-
Voltage Fuses — Part
6. Class H Non-
Renewable Fuses UL
248-6

Standard for Low-
Voltage Fuses — Part
13: Semiconductor
Fuses UL 248-13
Standard for Low-
Voltage Fuses — Part
14: Supplemental
Fuses UL 248-14
Standard for Low-
Voltage Fuses —(Part
15: Class T Fuses UL
248-15

Standard-~for Low-
Voltage‘\Euses — Part
16 Test Limiters UL
248-16

falslsXs) II‘\‘In 240.')
Low-Voltage Fuses —
Part 3: Class CA & CB
Fuses

C22.2 No. 248.4
Low-Voltage Fuses —
Part 4: Class CC
Fuses

C22.2 No. 248.5
Low-Voltage Fuses —
Part 5: Class G Fuses
C22.2 No. 248.6
Low-Voltage Fuses —
Part 6: Class H Non-
Renewable Fuses
C22.2 No. 248.13
Low-Voltage Fuses —
Part 13:
Semiconductor Fuses
C22.2 No. 248.14
Low-Voltage Fuses'—
Part 14: Suppléemental
Fuses
C22.2:No.,248.15
Low-Voltage Fuses —
Part™15: Class T
Fuses

C22.2 No. 248.16
Low-Voltage Fuses —
Part 16: Test Limiters

Nivpx—J069/248/3
2000-ANCE Low-
Voltage Fuses = Clas;
CA & CB Fuses
NMX-J0097248/4-
2000-ANCE-’Low-
Voltagé Fuses — Class
CC Fuses
NMX-J009/248/5-
2000-ANCE Low-
Voltage Fuses — Clas{
G Fuses
NMX-J009/248/6-
2000-ANCE Low-
Voltage Fuses — Clas{
H Non-Renewable
Fuses
NMX-J009/248/
13-2000-ANCE Low-
Voltage Fuses —
Semiconductor Fuses
NMX-J009/248/
14-2000-ANCE Low-
Voltage Fuses —
Supplemental Fuses
NMX-J009/248/
15-2000-ANCE Low-
Voltage Fuses — Clas{
T Fuses
NMX-J009/248/
16-2000-ANCE Low-
Voltage Fuses — Test
Limiters
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