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Preface

This is the Second Edition of ANSI/CAN/UL 8753, Standard for Field-Replaceable Light Emitting Diode
(LED) Light Engines.

ULSE is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for

accreditation

of a Standards Development Organization.

This ANSI/CAN/UL 8753 Standard is under confinuous maintenance, whereby each revisio
in compliande with the requirements of ANSI and SCC for accreditation of a Standards

Organization|
publication, 3

Annexes A apd B, identified as Normative, form a mandatory part of this Standard.

In Canada, there are two official languages, English and French. All safety warnings must

and English.
markings an

This joint

supersedes, the First Edition of UL 8753 and the First Edition of CAN/ULC S8753.

In the event that no revisions are issued for a period of four years._from
ction to revise, reaffirm, or withdraw the standard shall be initiated.

Attention is drawn to the possibility that some Canadian-authorities may requ
/or installation instructions to be in both official languages.

erican National Standard and National Standard of Canada is based

h is approved

Development
the date of

be in French
ire additional

bn, and now

Comments of proposals for revisions on any part of the Standard may be submitted at any time. Proposals
should be supmitted via a Proposal Request in the‘Collaborative Standards Development Syjstem (CSDS)

at https://csdp.ul.com.

Our Standardls for Safety are copyrighted by ULSE Inc. Neither a printed nor electronic copy jof a Standard
ered in any way. All of(our Standards and all copyrights, ownerships, and rights regarding

should be al
those Stands

This Edition
Replaceable

rds shall remain the sole and exclusive property of ULSE Inc.

of the Standard ;has been formally approved by the Technical Committee (TC) for Field-

LED Light Engines, TC 8753.

This list reprgsents.the TC 8753 membership when the final text in this Standard was ballotgd. Since that
time, changess in.the membership may have occurred.

TC 8753 Membership

Name Representing Interest Category Region
Besmanoff, Barry Litelab Corp Supply Chain USA
Caamano, Juan UL Solutions Testing & Standards USA

Org.
Carpenter, Fred Acuity Brands Lighting Inc Producer USA

Chou, Mike

Great Consultant Service (GCS) Co., Ltd.

General Interest

Chinese Taipei

Coric, Milos

UL Standards & Engagement

TC Chair (Non-Voting)

USA

TC 8753 Membership Continued on Next Page


https://csds.ul.com
https://ulnorm.com/api/?name=UL 8753 2024.pdf

6 ANSI/CAN/UL 8753 MAY 16, 2024
TC 8753 Membership Continued
Name Representing Interest Category Region

Dinic, Tatjana Ontario Electrical Safety Authority Authorities Having Ontario
Jurisdiction

Jackson, Pete City of Bakersfield Authorities Having USA
Jurisdiction

Mattatall, Robert Mattatall Signs Limited Supply Chain Nova Scotia

May, Mike DVA MayDay Corp, Dba Deltavation Producer USA

Morales, Julio UL Standards & Engagement TC Project Manager USA
(Non-Voting)

O'Neill, Joseph VViIger Testing General Interest USA

Rittenhouse, Dénnis University of Waterloo General Interest Janada

Savage, Micha¢l Marion County, FL Authorities Having USA
Jurisdiction

Schapira, Frangisco Leviton Mfg Co. Inc. Producer USA

Stimac, Tom GE Lighting Solutions L L C Producer USA

Sullivan, Brad

Technical Safety BC

Authorities Having
Jurisdiction

British Columbia

Venkataramangn, Venkat

University of Toronto

General Interest

British Columbia

Willis, Karen National Electrical Manufacturers Association Non-Voting USA
(NEMA)

Woods, Thomap A A G Stucchi North America INC Producer USA

Zhang, Yefeng Signify Producer China

International Classification for Standards (ICS):29.140.01; 29.140.40; 31.080.10

For informatipn on ULSE Standards, visit-https://www.shopulstandards.com, call toll free 1-888-853-3503

or email us at|ClientService@shopULStandards.com.

This Standard is intended to be"used for conformity assessment.

The intended primary application of this standard is stated in its scope. It is important t¢ note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET

ANGI AISE
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1 Scope
1.1 This Standard specifies the requirements applicable to field replaceable light-emitting diode (LED)

light engines rated up to 347 V (nominal) and provided with integral lamp bases of other than the screw,
bayonet, or pin type configurations typically found on incandescent or fluorescent light sources.

1.2 This Standard does not cover:

a) LED devices that are integral components and which form a non-replaceable part of a luminaire,
such that they cannot be tested separately from the luminaire;

b) LED lamps or light engines with screw, bayonet or pin-type bases, intended as replacements for

incan

c) LE
1.1, s

1.3 This St
intended to b

2 Referend

2.1 Anyun
interpreted a

2.2 For the
word "ballas
apply to LED|
2.3 The foll
ASTM D36/0
ASTM D152

ASTM E28, |
Ball Apparat

ASTM E230
Standardizeq

Hescent or fluorescent lamps; or

D light engines having a means of supply connection other than the lamp_bas
Lich as custom wiring harnesses.

hndard does not cover the holders, sockets, and the like to which‘these LED ligh
e mounted. Such products are covered by UL 8754.

ed Publications

bs allowed by

t engines are

jated reference to a code or standard appearing.inithe requirements of this Standard shall be

5 referring to the latest edition of that code or standard.

purposes of this Standard, referenced text'in the CSA C22.2 No. 1993 / UL 14

93, using the

" is understood to apply to LED drivers, while text using the word "lamp" is Winderstood to

light engines.

pwing publications are referenced’in this Standard:

36M, Standard Test Method for Softening Point of Bitumen (Ring-and-Ball Appa
b, Standard Test Method for Vicat Softening Temperature of Plastics

btandard Test\Methods for Softening Point of Resins Derived from Naval Stores
s

E230M, Standard Specification and Temperature-Electromotive Force (en

ratus)

by Ring-and-

f) Tables for

Thermocouples

CSA C22.1, Canadian Electrical Code, Part |, Safety Standard for Electrical Installations

CSA C22.2 No. 0, General Requirements — Canadian Electrical Code, Part II

CSA C22.2 No. 0.1, General Requirements for Double-Insulated Equipment

CSA C22.2 No. 0.2, Standard for Insulation Coordination

CSA C22.2 No. 0.15, Standard for Adhesive Labels

CSA C22.2 No. 0.17, Standard for Evaluation of Properties of Polymeric Materials
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CSA C22.2 No. 35, Standard for Extra-Low-Voltage Control Circuit Cable, Low-Energy Control Cable, and
Extra-Low-Voltage Control Cable

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

49, Standard for Flexible Cords and Cables
65, Standard for Wire Connectors
66.1, Standard for Low Voltage Transformers — Part 1: General Requirements

66.3, Standard for Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

1071, Standard for General Use Power Suppiies
127, Standard for Equipment and Lead Wires

153, Standard for Electrical Quick-Connect Terminals
182.3, Standard for Special Use Attachment Plugs, Receptaclés, and Connedtors
190, Standard for Capacitors for Power Factor Correction

198.1, Standard for Extruded Insulating Tubing

210, Standard for Appliance Wiring Material Products

223, Standard for Power Supplies with Extra-Low-Voltage Class 2 Outputs
250.7, Standard for Extra-Low-Yoltage Landscape Lighting Systems
250.13, Standard for Light Emitting Diode (LED) Equipment for Lighting Applitations
1993, Standard for.Self-Ballasted Lamps and Lamp Adapters

2459, Standard for Insulated Multi-pole Splicing Wire Connectors

CSA C22.2 |No. 60065, Standard for Audio, Video and Similar Electronic Apparatis — Safety

Requirement$

CSA C22.2 1

Requirements

=1; [ I = = 't 1: General

CSA E60384-14, Standard for Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional
Specification: Fixed Capacitors for Electromagnetic Interference Suppression and Connection to the

Supply Mains

CSA E60691, Standard for Thermal-Links — Requirements and Application Guide

NFPA 70, National Electrical Code

UL 44, Thermoset-Insulated Wires and Cables

UL 62, Flexible Cords and Cables
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UL 83, Thermoplastic-Insulated Wires and Cables

UL 94, Tests

for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 101, Leakage Current for Utilization Equipment

UL 224, Extruded Insulating Tubing

UL 310, Electrical Quick-Connect Terminals

UL 486A-486B, Wire Connectors

UL 506, Spe
UL 746A, Po
UL 746B, Po
UL 746C, Po
UL 746D, Po

UL 746E, P
Materials Us

UL 746F, Pd
Flexible Matd

UL 758, App
UL 796, Prin
UL 810, Cap
UL 840, Insuy

UL 969, Mari

Cialty Transformers

lymeric Materials — Short Term Property Evaluations

lymeric Materials — Long Term Property Evaluations

lymeric Materials — Use in Electrical Equipment Evaluations

lymeric Materials — Fabricated Parts

ed in Printed Wiring Boards

lymeric Materials — Flexible Dielectric~Film Materials for Use in Printed-Wirin
brials Interconnect Constructions

iance Wiring Material

ed-Wiring Boards

Beitors

ation Coordination Including Clearances and Creepage Distances for Electrical

ing and Labeling Systems

blymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanizg¢d Fibre, and

y Boards and

Fquipment

UL 1012, Po

wer- tmits Other Tham Class 2

UL 1310, Class 2 Power Units

UL 1412, Fusing Resistors and Temperature-Limited Resistors for Radio- and Television-Type Appliances

UL 1414, Capacitors and Suppressors for Radio- and Television-Type Appliances

UL 1446, Systems of Insulating Materials — General

UL 1577, Op

tical Isolators

UL 1581, Reference Standard for Electrical Wires, Cables, and Flexible Cords
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UL 1694, Tests for Flammability of Small Polymeric Component Materials

UL 2097, Double Insulation Systems for Use in Electronic Equipment

UL 2459, Insulated Multi-Pole Splicing Wire Connectors

UL 5085-1, Low Voltage Transformers — Part 1: General Requirements

UL 5085-3, Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

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

UL 8754, Hol

UL 60384-14
Capacitors fo

UL 60691, Th
UL 60950-1,

3 Glossary
3.1 The follg

3.2 CIRCUI
a)Ind

b) In the United States:

Hers, Bases and Connectors for Solid-State (LED) Light Engines and Arrays

Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectiohal Specifi
I Electromagnetic Interference Suppression and Connection to the/Supply Mains

ermal-Links — Requirements and Application Guide

nformation Technology Equipment — Safety — Part 1: Géneral

wing terms and definitions apply in this Standard.

I, CLASS 2 —
anada:

1) A circuit for which the isolation and electrical output characteristics comp
CSA C22.2 No. 223 of hoth CSA C22.2 No. 66.1 and the Class 2 requiren
C22.2 No. 66.3, and-that is therefore eligible to be installed as such in acc
Section 16 of CSAEC22.1.

2) A circuitfor which the isolation and electrical output characteristics comply
or the.€lass 2 requirements in UL 5085-3 and that is therefore eligible to bg
suchin accordance with Article 725 of NFPA 70.

cation: Fixed

y with either
ents in CSA
brdance with

ith UL 1310
installed as

3.3 CIRCUIT, ISOLATED LOW VOLTAGE, LIMITED ENERGY (LVLE) — A circuit for which the isolation
and electrical output characteristics comply with CSA C22.2 No. 250.13 / UL 8750 requirements for LVLE

circuits.

3.4 CIRCUIT, LIMITED POWER SOURCE (LPS) — A circuit for which the isolation and electrical output
characteristics comply with CSA C22.2 No. 60950-1 / UL 60950-1 requirements for LPS circuits.

3.5 DEVICE - A general term for a light engine. A more specific term is used if a requirement applies
only to a certain type of device.

3.6 ENCLOSURE - A material or housing provided to enclose parts and components that can involve a
risk of fire or electric shock.
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1

3.7

INSULATION, BASIC — The insulation necessary to provide basic protection against the risk of

electric shock. This insulation may be in the form of vulcanized fiber, an inorganic or polymeric material, or

an air gap.

3.8

INSULATION, DOUBLE - An

insulation system comprised of both basic in

supplementary insulation.

3.9

equipment but that is not relied upon for protection against electric shock.

3.10

sulation and

INSULATION, OPERATIONAL - Insulation that is necessary for the correct operation of the

INSULATION, REINFORCED - A single insulation system with such mechanical and electrical

hock as does

qualities that
double insulg

NOTE: The ter
insulation syste

3.11 INSUL
insulation to
insulation.

3.12 LAMP]
electrical cird

3.13 LED A
circuit board

it _in itself prn\lirlne the - same Hngrnn of prnfnr\fir\n aninef the risk of alectric
y 7

tion.

n "single insulation system" does not necessitate that the insulation must be in one homogen
h may comprise two or more layers that cannot be tested as supplementary or basic insulation.

ATION, SUPPLEMENTARY - An independent insulation provided in addition
provide protection against the risk of electric shock in case” of breakdown

BASE - The part of the device that engages the lampholder and makes co
uits of the lampholder.

RRAY (LED MODULE) — An assembly of one or more LED packages or dies
or substrate, possibly with optical elements.and additional thermal, mechanical,

interfaces that are intended to connect to the load side of an LED driver.

3.14 LEDL
designed to

and resistor)
and the like).

3.15 LED |
from the LEL
during the as

3.16 LED
module), LE
intended to ¢

RIVER (CONTROLGEAR) — A component comprised of a power source and ¢
bperate an LED array or module” The control circuitry can range from simple (k
to complex (incorporating.power factor control, constant voltage or constant cu

ENS, INTEGRAL = The optical element integral to an LED package that redi
die(s). Opticallassemblies secured to the LED package after package manufac
sembly of an'LED array) are not considered integral LED lenses.

IGHT ENGINE (LIGHT ENGINE) — An integrated assembly comprised of an LE
D driver, and other optical, thermal, mechanical and electrical components. ]
onnect directly to the branch circuit through a custom or industry-standard lan

ous piece. The

to the basic
of the basic

htact with the

on a printed
and electrical

bntrol circuitry
ridge rectifier
rrent outputs,

rects the light
ture (such as

D array (LED
l'he device is
hp base. This

lamp base shall be of a type not typically found on incandescent or fluorescent light sources.?

2 With permission from IES RP-16, Nomenclature and Definitions for Illuminating Engineering, by the llluminating Engineering
Society of North America.

3.17 LED PACKAGE - A discrete assembly of one or more LED dies that includes wire bond or other
type of electrical connections, possibly with an optical element and thermal, mechanical and electrical
interfaces.

3.18 LIVE PART — A metal or other conductive part that, during intended use, has an electrical potential
difference with respect to earth ground or any other conductive part. By definition, the grounded (or
neutral) mains supply conductor is considered to be a live part.
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3.19 LIVE PART, HAZARDOUS - Any live part in which potential can represent a risk of electric shock
under any normal or single-fault operating condition. By definition, the grounded (or neutral) mains supply
conductor is considered to be a hazardous live part.

3.20 LOCATION, DAMP — An interior or exterior location that is normally or periodically subject to
condensation of moisture, including partially protected locations. The interior of a luminaire or sign
intended for wet locations is considered a damp location.

NOTE: Examples of such locations include partially protected locations under canopies, marquees, roofed open porches, and interior
locations subject to moderate degrees of moisture, such as some basements, some barns, and some cold storage warehouses.

3.21 LOCATION, DRY — A location not normally subject to dampness, but may include a location subject
to temporary flampness, as in the case of a building under construction, provided ventilation i adequate to
reduce the likelihood of accumulation of moisture.

3.22 LOCATION, WET - A location in which water or other liquid can drip, splash! or flow on or against a
device.

NOTE: Example$ include vehicle washing areas, showers, or unprotected locations exposed to\wéather.

3.23 LUMINAIRE, RECESSED - A luminaire that is designed to bé, either wholly or partially recessed in
a mounting surrface.

3.24 POLARIZATION (POLARIZED) — A permanent construgtion feature (e.g., keyed base, rejection pin)
that prevents|a light engine from engaging its lampholder, in more than one electrical configuration (not
related to polarization of light).

3.25 SYSTHM, DEFINED-FIT — A group of mjedular lighting components (e.g., Iampmolders, light
engines, ass@ciated mounting and thermal control hardware) defined and evaluated as a unique lighting
system for usg in luminaires and similar equipment (see 5.5).

3.26 TEST POINT, CASE TEMPERATURE (tc) — A temperature limit assigned by the manyifacturer to a
specific location marked on the outer surface of the light engine that is not to be exceeded linder normal
operating conditions.

3.27 THERMAL INTERFACE - The surface on a light engine intended to make physical contact with a
non-integral heat sink{se" as to transfer heat away from the light engine. Because of its function, this
surface woul@l be inaccessible to contact when the light engine is installed in the end prgduct with its
intended lampholder.

3.28 WORKING VOLTAGE - The highest voltage to which an electrical component or insulating barrier
could be subjected when the equipment is operating under any condition of normal use.

4 General Requirements
4.1 Components

4.1.1 Except as indicated in 4.1.2, a component of a product covered by this Standard shall comply with
the requirements for that component. See Section 2 for a list of standards covering components generally
used in the products covered by this Standard. A component shall comply with the standard(s) appropriate
for the country where the product is to be used.

4.1.2 A componentis not required to comply with a specific requirement that:
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a) Involves a feature or characteristic not required in the application of the component in the
product covered by this Standard, or

b) Is superseded by a requirement in this Standard.

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

4.2 Units of measurement
4.2.1 The vialues given in S| (metric) units shall be normative. Any other values are fopinfornation only.

4.2.2 Values stated without parentheses are the requirement. Values in parentheses are gxplanatory or
approximate finformation.

4.2.3 All values of voltage and current are root mean square (rms) values unless otherwise hoted.
4.3 Assemply and packaging

4.3.1 A deyice shall be completely assembled and wired-with each electrical component mounted in
place and with each splice and connection completed when shipped from the factory.

4.4 Princigles
4.4.1 Risk pf electric shock

4.4.1.1 Risk of electric shock can occur due to a number of factors, including:
a) Voltage between condugtive parts,
b) Cufrent available,
c) WHether the‘current is pulsed or continuous,

d) Frgqueney of voltage and current,

e) Pathweay-throtgh-the-humeanbodyand
f) Skin resistance.

4.41.2 Risk of electric shock is usually defined only in terms of electrical voltage, current, and frequency.
Throughout this Standard, voltage between parts greater than 30 V rms, 42.4 V peak (and DC) — half of
these limits for wet locations — is considered to be a risk of electric shock. When the current available is
greater than 0.5 mA rms for perception and greater than 5.0 mA rms for let-go, for direct current and
alternating current up to 1 kHz, the current is considered to be a risk of electric shock.

4.4.1.3 A passive network connected across the meter input terminals of a measuring instrument
compensates for the pathway body impedance and frequency. The test method and meter network are
described in CSA C22.2 No. 0/ UL 101.
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4.4.1.4 By definition, live parts within the following circuits are not considered to be a risk of electric

shock for the

purposes of this Standard:

a) Class 2 circuits complying with CSA C22.2 No. 223 / UL 1310,

b) Low-voltage, limited-energy (LVLE) circuits complying with CSA C22.2 No. 250.13 / UL 8750,

and

c) Limited Power Sources (LPS) complying with CSA C22.2 No. 60950-1 / UL 60950-1.

4.4.2 Risk of fire

4421
It is difficult {
entrapped he
abated by a g

4422 The
Standard, the
example, one
causes comb!

4423 Thrd
support a fire
Power Measu

4424 Byd

purposes of this Standard:

a) Cla

b) Loy
and

c) Lim
4425 The

5 Mechanid

Thefr

K O dln O Ul wher dl enerqgy onverted 10 neat, ana tr d
o define the energy level in terms of electrical parameters alone because't
at will determine whether or not there would be combustion. In addition,risk ¢

uitable enclosure (fire can be confined by the enclosure).

e are several possible indicators that are used while conducting a/given test. Th
check for fire hazard is either by a specific temperature limit or.a change of an

fire indicator is a layer of cheesecloth, and its change of. state occurs when

Listion.

ughout this Standard, an energy level of 15 VALis“considered to be a suffi
A circuit having less than 15 VA of available power, as determined by the 15-
rement Test (see 8.20), is not considered to be\a fire-hazardous circuit.

efinition, live parts within the following_ girCuits are not considered to be a risk

5s 2 circuits complying with CSAC22.2 No. 223 / UL 1310,

y-voltage, limited-energy (LVLE) circuits complying with CSA C22.2 No. 250.1

requirementsifor enclosures are described in Mechanical Construction, Section

al Construction

5.1

Enclosures

ted Power Sources(EPS) complying with CSA C22.2 No. 60950-1 / UL 60950-1|

e degree of
f fire can be

roughout this
ndicator. For
t ignites and

tient level to
VA Available

of fire for the

3 / UL 8750,

TOT

5.11

Enclosures shall have the strength and rigidity to resist the abuses to which they are subjected,

without increasing the risk of fire, electric shock, or injury to persons due to a reduction of the required
spacing for live parts or the loosening or displacement of live parts.

5.1.2 An enclosure shall be of metal or of a polymeric material that complies with 5.3.

5.1.3 A metal enclosure shall comply with the minimum thickness specified in Table 5.1.
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Table 5.1
Thickness of Metal Enclosures
Minimum thickness of metal enclosure,
Metal .
mm (in)
Die-cast metal 1.2 (0.047)
Uncoated sheet steel 0.662 (0.026)?
Nonferrous sheet metal 0.81 (0.032)
20.51 mm (0.02 in) is acceptable if the enclosed cavity is filled with potting compound.
5.1.4 An enclostre—constructed-ofironor-steet-shaitbe plutcutcd agaillat corrosion by p:c\ ing, painting,
or the equivaglent on both inside and outside surfaces.
5.1.5 Lamp enclosures can be partially or entirely made of glass. The suitability. of the glass shall be

determined Ry the mechanical tests outlined in Tests, Section 8.

5.1.6 Hous|ngs and compartments containing only Class 2, LPS or LVE circuits are n
comply with $.1.
5.2 Openings
5.2.1 An enclosure shall not have openings wider than 2 mim (0.078 in), unless they do r

mm (0.078 in) diameter rod of any length to contact live parts. The electrical contacts used
intended lamjpholder are not required to comply.

Exception: Cpntact is permitted with live parts thatare not considered to be a risk of fire.
5.2.2 No openings are permitted on devices-designated for wet locations.
5.3 Polymeéric materials

5.3.1 Apol

live parts, sh
746C, and w

meric material used-to enclose electrical parts, or used to provide direct or indir]
bll comply with thefequirements for portable equipment specified in CSA C22.2
th the requirements of 5.3.2 — 5.3.10.

Exception: R
pertinent pol]

olymeric_materials solely used to enclose an LED array may alternatively co
meric\requirements in CSA C22.2 No. 250.13 / UL 8750.

bt required to

ot permit a 2
to engage its

ect support of
No. 0.17 /UL

mply with the

5.3.2 A polymeric material used to enclose electrical parts shall have a Relative Therma

| Index (RTI),

including electrical and mechanical, with impact properties of at least the temperature measured during

the Temperature Test of 8.4, unless the measured temperature is less than 65 °C (149 °F).

5.3.3 A polymeric material used as an enclosure shall have a flammability rating of 5-VA, 5
accordance with CSA C22.2 No. 0.17 / UL 94.

-VB, or V-0 in

Exception: Polymeric materials used solely to enclose electrical parts that are not part of a fire-hazardous

circuit may have a minimum flammability rating of HB for this purpose.

5.3.4 A polymeric enclosure of a device marked for wet location use shall comply with the ultraviolet light

exposure test specified in CSA C22.2 No. 0.17 / UL 746C.
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5.3.5 With respect to CSA C22.2 No. 0.17 / UL 746C, the following tests are not required to be
conducted:

a) The abnormal operation and severe conditions test,
b) The input after mold-stress relief distortion test, and

¢) The volume resistivity test.
5.3.6 A polymeric material shall comply with the Mold-Stress Relief Conditioning Test of 8.8.

5.3.7 A polymeric material used for direct support of live parts or as electrical insulation shall have the
hot wire ignitipn (HWWTI), the comparative tracking ndex test (CT1), and nigh current arc rgnition] (HAI) values
tabulated in Tpble 5.2.

Table 5.2
Ratings of Polymeric Materials

Minimum performance level ¢lass® (PLC)
Envirgnmental rating
CTI HWI® HAI®
Ory location 4 4.(3) 3(2)
Dgmp location 3 4(3) 3(©2)
Wet location 2 4 (3) 3(2)

NOTE: Enclosyres of phenolic, urea, or other thermoset materials are aéceptable as legacy materials. Thermoplastic materials
shall comply with this table. First, the flammability classification is determined, and then CTI, HWI, and HAI requirenjents are
determined as 4 function of the flammability classification.

@ The suitability]of materials deficient in one of more performance level may alternatively be determined by the appliable end-
product tests oif considerations in CSA C22.2 No. 0.17 / UL-746C.

® For materials ith other than VTM flammability classifications, the performance level class (PLC) for material shall{be evaluated
using the specifnen thickness employed in the end product. PLCs have been established in order to give a consistent numbering
for improved pgrformance (PLC=0 is best; PLC=5\s-poorest) and avoid an excessive level of implied precision. Matgrial
performances fpr several tests and recorded as RLC values are based on the mean test results rather than recording the exact
numerical resulfs.

¢ These values pssume a V-0 flammability-rating. Materials having only 5-VA or 5-VB flammability ratings are acceptable if they
comply with thej values in parentheses.

5.3.8 A polymeric shéet insulating material used between a live part and an accessible|non-current-
carrying metal part, (such as a heat sink, shall comply with the applicable requirements ¢f 5.3 and is
considered basic insulation.

5.3.9 A conducltive coaling applied o a surface such as the inside surface of a cover, enclosure,
reflector, or the like shall comply with the requirements for metallized parts in CSA C22.2 No. 0.17 / UL
746C.

Exception: This does not apply to coatings applied to compartments or in locations where the electrical
parts would represent neither a risk of fire nor a risk of electric shock if they were to come into contact with
conductive debris under any condition of use.

5.3.10 Adhesives used to secure the enclosure of a product that poses a risk of electric shock or risk of
fire shall comply with the adhesive support test of CSA C22.2 No. 250.13 / UL 8750. Fusion techniques,
such as solvent cementing, ultrasonic welding, electromagnetic induction, and thermal welding are not
subject to this test.
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5.4 Mass
5.4.1 The mass of a light engine shall not exceed 200 g.

Exception No. 1: The mass of a light engine that is part of a defined-fit system shall not exceed the mass
limit of its system.

Exception No. 2: The mass limit does not apply to a light engine intended for special use applications,
where the light engine is used exclusively with a holder that has been evaluated to support it.

5.5 Defined-fit system

5.5.1 Light|engines intended for field-replacement shall be part of a defined-fit system:*[The system’s
designation ghall be marked on the light engine where visible during device replacement| (re-lamping).
Such devicegs shall be marked with the system designation and all applicable.system|identifiers in
accordance ith Table 5.3, ltem 16.

Exception: Inclusion in a defined-fit system is not required for light engines.intended only for special use
applications pr specific luminaires, as long as they are evaluated with the-particular holder, heat sink and
associated hardware for which they are intended.

Table 5.3
List of Required Markings

Text
Item Product markings® Text Format reference
1 MANUFACTURER’S IDENTIFICATION S13L1 10.2.2(a)
2 CJATALOG NUMBER or SIMILAR DESIGNATION S13L1 10.2.2(b)
3 DATE MARKING or CODE FORM S13L1 10.2.2(c)
4 FACTORY IDENTIFICATION S13L1 10.2.2(d)
5 | VvoLTs AMPS WATTS HERTZ S13L1 10.2.3
(Qry____V__ A___SW* Hz
6 I-‘IGH POWER FACTOR-or HPF S13L1 10.2.4
7 ISK OF ELECTRIC' SHOCK — USE IN DRY Verbatim S13L1 711,
LOCATION ONLY 10.2.5(a)
8 ITABLE.FOR DAMP LOCATIONS (or) RISK OF Verbatim S13L1 7.21,
ECTRIC'SHOCK - DO NOT USE WHERE 10.2.5(b)
IRECTLY EXPOSED TO WATER
9 SUITABLE FORWET-LOCATIONS Yerbatim 5434 7.31,
10.2.5(c)
10 SUITABLE FOR WET LOCATIONS - MUST BE USED Verbatim S13L1 7.3.1,
(description of restricted positioning) 10.2.5(d)
11 DO NOT USE WITH DIMMERS S13L1 10.2.6
12 DIMMABLE S13L1 10.2.7
13 USE ONLY WITH DIMMERS Verbatim S13L1 8.10.3,
10.2.8
14 DOUBLE INSULATION (or) DOUBLE INSULATED Verbatim, or symbol S13L1 6.8.2,
(or symbol shown in Figure 5.1) 10.2.
15 tc = xx °C (xx represents t rating) Verbatim S13L1 8.44,
10.2.10

Table 5.3 Continued on Next Page
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Table 5.3 Continued
. Text
Item Product markings® Text Format reference
16 Defined-fit system designation and identifiers Verbatim, or symbol S13L1 5.5.1,
(alphanumeric codes or symbols) 10.2.11

@ The text shown in the table does not represent the actual minimum size and typestyle required. Text in parentheses () is
descriptive or informative and not part of the actual marking notice.

5.5.2

Figure 5.1

Double Insulation Symbol

(IEC Publication 417, Symbol 5172)

A defiped-fit system shall have all'of the following characteristics:

a) The system shall be defined in a controlled document or series of controlled docy

shall Qe publicly available,

b) Thg document(s).shall identify and define the electrical, mechanical, and thermal s

for thg components'in the system.

intendedo.disallow (reject) mating with a non-system light engines.

c) ThF meechanical and electrical configuration of holders shall be unique to the

ments which

pecifications

system and

d) The mechanical and electrical configuration of the light engines shall be unique to the system

and intended to disallow (reject) mating with a non-system holders.

e) The system shall define measuring techniques and tolerances for checking dimensional

specifications, which may be accomplished using controlled gauges.

f) The system shall allow for field-replacement of light engines by end-users (comparable to the

lamp in an incandescent luminaire).

g) The system shall define a unique identifier or set of identifiers (e.g., alphanumeric codes,
symbols), that allow end-users to verify that a light engine is electrically, mechanically, and
thermally compatible with a particular end-product luminaire during light engine installation or

replacement.
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6 Electrical Construction

6.1 Light engine bases

6.1.1 Light engines and their bases shall comply with all dimensional specifications applicable to their
defined-fit system. Compliance shall be determined by the Dimensional Conformity Tests in 8.21.

Exception: Compliance with a defined-fit system is not required for light engines intended for special use
applications only, as long as they comply with the applicable dimensional requirements specified by their
manufacturer.

1 [Tl

6.1.2 Ade
or fluorescen
GU10, GU24

NOTE: Devices

+ 1 l la laall le £ 4 e + Ll £ <l ANLC IH 4
ICT o IdlTIy VdoT oridil T Ul d Lypc Ut Lyplbally TOUTIU UI'T ANV CUITIpHIAri

t light sources. For example: Edison-types (e.g., E12, E17, E26), bayonet-type
, GX53) and fluorescent pin types (e.g., G5, G13) shall not be used.

LIASA L1 ™\ Y7

ith ANSI or IEC lamp bases may be evaluated to CSA C22.2 No. 1993 / UL 1993.

incandescent
5 (e.g., BA15,

6.1.3 The lamp base shall be able to withstand the electrical and mechanical stresses partjcular to field-

replaceable |ight engines. Compliance shall be determined by the following tests: Millivolt |Drop in 8.15,
Mechanical Cycling in 8.16, and Abnormal Overload in 8.17.

6.1.4 The lamp base contacts shall comply with the material requirements in the UL 8754.

6.2 Current-carrying parts

6.2.1 A wir¢ shall have insulation rated for the voltage; temperature, and conditions of intenfed use.
6.2.2 Wherg loosening or breaking of electrical connections involves a risk of fire or electric shock, the
connections |shall be soldered, welded, of.otherwise securely connected. A soldered [oint shall be
mechanicallyf secure before soldering. Asurface mount component not exceeding a maximyim dimension
of 13 mm (0.9 in) need not comply with this requirement.

6.2.3 A wir¢ is considered to be-mechanically secure when one or more of the following is p

a) At

b) At
wiring
desig

east one full wrap around a terminal,

least one¢ight angle bend when passed through an eyelet or opening, exce
boards-where components are properly inserted and soldered or mechanical
n, Or.

rovided:

bt on printed-
y secured by

c) It is twisted with other conductors.

6.2.4
the containm

ent of electromagnetic or electrostatic fields.

Iron or steel, plain or plated, shall not be used for current-carrying parts unless it is a part used for

6.2.5 An uninsulated live part shall be permanently mounted and secured to reduce the likelihood of
turning or shifting position if such motion can result in a reduction of spacings below minimum acceptable

values.

6.3 Printed circuit boards

6.3.1

Printed circuit (wiring) boards shall comply with the applicable requirements in CSA C22.2 No.

250.13 / UL 8750 regarding substrate bonding, flame and temperature ratings, and conformal coatings.
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6.3.2 Flexible material printed wiring board constructions shall comply with CSA C22.2 No. 0.17 / UL

796F.

6.3.3 The suitability of the bonding of the circuit conductors adhered to an alumina ceramic base shall be
determined by the following tests specified in UL 796:

a) Foil

circuit conductors shall comply with the Bond Strength test.

b) Conductive paste conductors shall comply with the Conductive Paste Adhesion test.

These cerami

¢ materials are not assigned a minimum flame rating.

b) Instilating Materials,

f) Output Circuits / Class2-Output Circuits (as applicable).

6.4 Integra
6.4.1 LEDd
a) Cla
b) Isol
c) Dirg
6.4.2 Thec
C22.2 No. 25
a) Seq
c) Cirg
d) Pro
e) Coi
6.4.3 Afusi
Limited Short
6.4.4 A coll

complying wit

LED drivers

rivers have outputs that are categorized by CSA C22.2 No. 250.13 / UL 8750 as
5s 2 or LVLE circuits,
ated from the supply, but above the Class 2 or LVLE circuit limits,.or

ct (Non-isolated, regardless of the supply voltage).

D.13 / UL 8750:

aration of Circuits,

uit Components,
fective Devices,

Insulation, and

ng resistor shall'’comply with CSA C22.2 No. 60065 / UL 1412; including compli
Current teést-using at least a 200A test circuit.

component operating above Class 105 temperature limits shall have an insul
h*"CSA C22.2 No. 0/ UL 1446.

bnstruction of the LED driver circuitry shall complywith the following requirements from CSA

hnce with the

ation system

Exception: Compliance with CSA C22.2 No. 0 / UL 1446 is not required if the failure of any insulation
system component cannot result in any of the following:

a) Accessible metal parts becoming live;

b) Hazardous voltages on accessible components; or

c) Los

s of isolation between circuits.

6.4.5 The failure of internal electrical components shall not result in a risk of fire or electric shock.
Compliance shall be determined by the Abnormal Condition Tests — Light Engine in 8.14.
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6.4.6 For light engines intended to operate in contact with a non-integral heat sink, incomplete contact
with the heat sink (due to debris or hardware malfunction) shall not result in a risk of fire, electric shock, or
degradation of critical insulation or enclosure components to the point where they can no longer perform
their intended function. Compliance shall be determined by the Abnormal Temperature Test in 8.19.

6.5 Spacing of electrical parts

6.5.1 Except as noted in 6.5.2 and 6.5.4, the spacing of electrical parts through air (clearance) and over
the surface of insulating material (creepage) shall be at least as described in Table 6.1 for the following:

a) Between uninsulated live parts of opposite polarity;

b) Between live parts operating in different circuits or at different potentials; and

c) Between uninsulated live parts and non-current-carrying metal parts expesed
persons.

o contact by

one covered
to contact by

For the purppse of determining electrical spacings, an exposed metallic thermal interface, o
by only operational insulation, shall be considered a non-current-carrying mietal part exposed
persons.

Exception: T
between suc|
insulation. TH
circuits [see |

NOTE 1: Spacin
the light engine
another.

NOTE 2: Since
least basic insu
reside wholly wi

he electrical spacings between components wholly within a Class 2, LVLE or [
hh components and dead metal, are not defined and’stich spacings are treated 4
is exception does not apply to electrical spacings:between two or more Class 2,
5.5.1(b)].

gs covered by this clause include those between,any live PWB component and live parts located
between any live part and a dead metal enclosure component, and between circuits electrically i

h metallic thermal interface will be in direet contact with a grounded luminaire component (heat sink
ation is required between the interface and any live parts within the light engine unless the live
hin a Class 2, LVLE or LPS cireuit.

PS circuit, or
nS operational
LVLE or LPS

lelsewhere within
polated from one

in actual use, at
parts in question

Minimum Spacings at O-trr?gr!?rﬁgn Printed Wiring Boards
Potential, Shortest distance
Loction type Ve mm (in)®
Dry or damp Up to 300 (425) 1.2 0.046)
Dry or damp Upto600(848) 32 0.125)
Wet Up to 600 (848) 4.8 (0.187)

@ The figures in parentheses are peak voltages. When evaluating the voltage of a circuit that produces other than sinusoidal
waveform, both rms and peak values are evaluated and the requirement for the larger spacing shall be applied.

® Intermediate distance values for potentials between 300 V and 600 V in dry or damp locations may be linearly interpolated.

6.5.2 As an alternative to the spacing requirements in 6.5.1, the clearance and the creepage between
conductive parts that are rigidly held in place and reliably spaced in production may be evaluated for
compliance with CSA C22.2 No. 0.2 / UL 840. The spacing requirements in CSA C22.2 No. 0.2 / UL 840
shall not be used to determine spacings to an exposed non-current-carrying metal enclosure. Creepage
distances shall not be less than clearances.

6.5.3 When applying CSA C22.2 No. 0.2/ UL 840, use the following criteria:
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a) Ove

rvoltage Category Il for clearances.

b) Pollution degree 3 for conductive parts in wet locations.

c) Pollution degree 2 for conductive parts in dry or damp locations.

d) Pollution degree 1 for conductive parts that are covered with a potting compound or with a
conformal coating compliant with the conformal coating test requirements in CSA C22.2 No. 0.17 /
UL 746C.

6.5.4 The electrical spacings between conductive parts on a printed wiring board may alternatively be
evaluated for compliance with UL 8750, and the following:

a) Wh
detern
250.1

b) The

a diel
consid

6.6 Access

6.6.1 Hazar
of any mechal

6.6.2 Acces|
opening, the
contact, it sha

Exception: N
lampholder.

NOTE: By definit

en the power available between two traces within the same circuit is less
nined in accordance with the 50-Watt point power measurement test of\ €S
B / UL 8750, the spacing between those two parts are not defined.

Hous live parts shall not be accessible during normal operation or maintenance,
hical or abnormal test, as determined by 6.6.2 — 6.6.4.

sibility shall be determined using the articulate probe of 9.5. When inserted
brobe shall not contact any hazardous live parts. If operational insulation would

pt applicable*to the electrical contacts of the light engine used to engage

suitability of the spacing between foil traces may alternatively be‘determined b

1) The maximum peak potential (in volts) between the traces under any norn
condition, if both traces are in the same circuit; or

2) The larger of the maximum peak potentials’(in volts) of either trace unde
operating condition, if the traces are in separate circuits.

bility of live parts

Il be removed for\this determination.

on;\operational insulation is not suitable for protecting against electric shock.

than 50 W,
A C22.2 No.

y conducting

ectric voltage-withstand test. If there is no dielectric breakdown, then the spacing is
ered acceptable. The test potential shall be 2 V + 1000 volts"DC for 1 min
equalg:

ite, where V

hal operating

r any normal

or as a result

through any
prevent such

its intended

6.6.3 A non-current-carrying metal part, such as the head of a screw or rivet, is not considered to be
exposed to contact if it is recessed to clear the surface by at least 5 mm (0.197 in) in a hole not more than

7 mm (0.275i

6.6.4

n) in diameter.

inaccessible and non-replaceable.

6.7 LED arr

6.7.1
CSAC22.2N

ays and modules

0.250.13 /UL 8750:

a) Separation of Circuits,

If overcurrent or thermal protective components are integral to the light engine, they shall be

The construction of an LED array or LED module shall comply with the following requirements from
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b) Ins

c) Cir

ulating Materials,

cuit Components, and

d) Protective Devices.

6.7.2 When the LED array is accessible to the user, it is necessary to determine that at least basic
insulation exists in the driver circuitry between the accessible live parts and the source of supply.

6.7.3 An LED array that is inaccessible during normal operation, maintenance and after any mechanical
or abnormal test is not prohibited from containing hazardous live parts.

6.7.4 LEDs|that emit coherent light shall not be used.
6.7.5 LED arrays and modules used in the construction of the light engine shall not be, user replaceable.
6.7.6 LEDs| shall not be provided with shunts that would handle the current-in\the event ah open-circuit
develops.
6.8 Grounding
6.8.1 Accegsible non-current-carrying (dead) metal parts separated from live parts Hy only basic
insulation shall be bonded to ground if the working voltage of the live parts exceeds 150 V to ground.
6.8.2 In liey of the grounding requirement in 6.8.1, .double insulation is permitted. Doyble insulated
devices shall comply with CSA C22.2 No. 0.1 / UL 2097%;'and be marked per Table 5.3, ltem 14.
6.8.3 Wher applying CSA C22.2 No. 0.1 / UL 2097, use the following criteria:
a) Rejnforced insulation may be used wherever double insulation is required,
b) When a clearance or a Creepage distance is acting as reinforced insulation,| the required
distance shall be twice the.value specified by 6.5,
c) When the suitability‘of a creepage distance acting as reinforced insulation is beinlg determined
by thé¢ dielectric veltage-withstand test in 6.5.4(b), the test potential shall be twice|the specified
valuef and
d) Bapic insulation is considered sufficient between live parts and a metallic thermal |nterface if no
part gf the interface is accessible when the lamp is energized, including during ingertion into or
removyalfrom an energized lampholder, regardless of working voltage
6.8.4 If a light engine is provided with a contact surface or an electrical contact for grounding accessible

non-current-carrying metal parts, then it shall be arranged such that during device installation, the
grounding-conductor contact shall engage before the supply contacts. During disconnection, the supply
contacts shall disconnect before the grounding-conductor contacts (ground shall be first to make, last to
break).

6.8.5 Devices with grounded, accessible dead metal shall comply with the Grounding Contact Test in
8.18.

6.9 Polarization

6.9.1 A loss of polarization, due to an incorrectly-wired lampholder, shall not introduce a risk of electric
shock. This shall be determined by the Leakage-Current Test (see 8.3).
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6.9.2 Light engines that have lamp bases that are not polarized shall operate normally regardless of how
they are connected to their lampholder (see 8.1.8).

7 Environmental Locations
7.1 Dry locations

7.1.1 A device intended for use only in dry locations shall be marked in accordance with Table 5.3, ltem
7.

7.1.2 The device or packaging of a device intended for use in dry locations shall not be marked in any

lal . L pu | HPRY N | Py - dall £ H pu | | '
manner that gottd mMpry-oraepretinatitiSSutftiadre roruSetratampor-wetrtocaton:

7.2 Damp lpcations

7.2.1 A devjce intended for use in damp locations and marked in accordance’with Tablg 5.3, Item 8,
shall:

a) Comply with the damp location spacing requirements of 6.5, and

b) Comply with the Humidity Conditioning Test in 8.11.
7.3 Wet locpations

7.3.1 A device intended for use in wet locations and marked in accordance with Table 5.3, [tem 9 or 10,
shall: -

a) Comply with the wet location spacing regtirements of 6.5,
b) Comply with the UV resistance requirements of 5.3.4, and

e) Comply with the Humidity Conditioning Test in 8.11, Water Spray Test in 8.12, and Cold Drop
Testir] 8.13.

8 Tests
8.1 Genera

8.1.1 Compliancewith this Standard is checked by conducting the tests specified and apprdpriate for the
product. Testg.agcording to this Standard are tests that are done on samples that represent others of
similar constroction—The Tequirements and toferances permitted by this-Standardare retated to testing of
representative samples submitted by the manufacturer for that purpose. Compliance of the sample does
not ensure compliance of the whole production of a manufacturer with this safety standard. Conformity of
production is the responsibility of the manufacturer and can additionally include routine factory audits,
tests, and quality assurance.

8.1.2 Tests described in this section use instrumentation, apparatus, and environmental conditions that
are described in Test Apparatus, Section 9.

8.1.3 Manufacturing and production tests shall be carried out in accordance with Annex A.

8.1.4 The tests shall be conducted on samples as specified in Table 8.1. The test plan summary provides
the number and any special preparation of the sample or samples.
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Table 8.1
Test Plan Summary
Test description Reference Number and description of samples

Input measurements 8.2 1 sample.

Leakage-current test 8.3 1 sample; can be same as used in the input test.

Temperature test 8.4 1 sample. If the device were normally potted, it would be necessary to prepare a
sample with thermocouples attached prior to potting. If acceptable to all parties
concerned, the sample for test can be unpotted.

Dielectric voltage-withstand 8.5 1 sample; can be the same as used for input measurements, but not the sample

test for temperature test as the thermocouples can interfere with the test.

Harmonic distgrtrorrtest 86 +sampteofthedevice;camrbethesameasused-forimput mmeastmements.

Drop test 8.7 1 sample of each enclosure type can be subjected to 3 drops;or iffagreeable to
all concerned, three samples each of which can be subjected, to ope drop.

Enclosure molg-stress relief 8.8 1 sample of each enclosure type; may be same as used, in'drop tept.

conditioning

Deflection test 8.9 1 sample of each enclosure type; may be same-as used in drop teft.

Tests with dimmer circuits 8.10 1 sample; may be used in previous tests.

Humidity condftioning test 8.1 For damp location rating, 1 sample; may be used in previous tests|

Water spray tept 8.12 For wet location rating and device‘is'not potted, 1 sample of each gnclosure type;
can be the same as used aboyé.

Cold drop test 8.13 For devices intended for wet locations, three samples of each enclosure type.

Abnormal condition tests — 8.14 Number of samples depends on complexity of circuitry.

light engine

Millivolt drop tgst 8.15 3 samples.

Mechanical cygling test 8.16 3 samples, same as used for millivolt drop.

Abnormal overjoad test 8.17 3 samples:

Grounding contact test 8.18 3 samples, if provided with grounding means.

Abnormal temperature test 8.19 {\sample; temperature test sample may be used.

15-VA availablg power 8.20 Number of samples depends on complexity of circuitry.

measurement jest

Dimensional cpnformity tests 821 Number of samples vary, depending on fit system.

NOTE: This table is a summary ofitest samples typically needed. Actual number of samples may vary where agreegble to all

parties concerped.

8.1.5 All tepts shall ' be conducted with the device connected to a supply circuit of rated voltage and
frequency. If the.rating includes multiple voltages, or is expressed as a voltage range, then tgsting shall be
conducted atltherated \/nlfngn considered-to prndl ice the most severe test results

8.1.6 A device rated 50 — 60 Hz need only be tested at 60 Hz unless testing at 50 Hz represents a more
severe condition. An AC device without a frequency rating shall be tested at 60 Hz.

8.1.7 Alight engine shall be operated in the "base up" orientation (LED array shining down), unless it is
obvious by design that a certain orientation is intended, or if there is a more severe condition for a
particular test.

8.1.8 A light engine with a non-polarized lamp base shall be powered using the wiring configuration that

produces the most severe test results.

8.1.9 Unless otherwise noted, testing shall be conducted in an ambient temperature of 25 +5 °C (77

+9 °F).
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8.1.10 The supply source used to provide test power to low-voltage light engines during abnormal tests
shall have the following characteristics:

a) AC source — A fixed or variable transformer with the capacity to deliver at least 25 A
continuously at rated voltage. Its output shall be protected by a 25-A time-delay fuse. Clearing this
fuse terminates the test but, by itself, is not considered unacceptable.

b) DC source — An electronic power supply with the capacity to deliver at least 25 A continuously at
rated voltage. Its maximum output shall be limited, by impedance or electronic control, to 25 A.
Reaching this current limit does not terminate the test and should not shut down the supply source.

8.1.11

If a device is rated for both AC and DC supply sources, it shall be tested on the source likely to

produce the
8.2

8.2.1 Witht
voltage and ¢

8.2.2 Devicgs marked with multiple voltage ratings shall be tested at each voltage.

8.2.3 Devicés marked with a continuous voltage range shall be tested at both the lower and

the range.

8.2.4 Thetd
a) The

b) If t
marke

8.3 Leakagg-current test

8.3.1 A dev
requirements
non-current-G

8.4 Temperature test

8.4.1 When

Input measurements

ore severe est results.

ne device energized at rated voltage and frequency in accordance With' 8.1, the g
urrent shall be measured.

st results are considered acceptable if:
current measurement does not exceed.the marked rating by more than 10 %, a

he device is marked with a power rating, the power measurement does no
d rating by more than 10 % plus.05 W.

ce with an exposegd-non-current-carrying metal part shall comply with the leg
in CSA C22.2 No..250.13 / UL 8750. The measurement shall be made from ar
arrying metakpart of the enclosure of the device.

tested as described in 8.4.2 — 8.4.13, the maximum temperatures shall not ¢

evice’s input

upper end of

nd

exceed the

kage current
y accessible

xceed those

specified in T

bie 8.2 whennormatized to the tase emperature 1est pOiﬂI rating (L) Ambien

temperature

variations above or below t; shall be respectively subtracted from or added to temperatures recorded at
points on the device in order to make this determination.
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Table 8.2
Maximum Acceptable Temperature Limits
Thermocouple Rise of
Components method re:li:tf:: °
°C (°F) °C (°F)

Capacitors a
Fuses 90 (194)
Coil insulation systems®

Class 105 insulation systems 90 (194) 95 (203)

Class 130 |nsulation systems 110 (230) 120 (248)

Class 155 |nsulation systems 135 (275) 140 (284)

Class 180 |nsulation systems 150 (302) 165 (329)
Potting compolind c
Printed-wiring poards a
Internal wiring a

Electrical Insulation
Vulcanized fibgr employed as electrical insulation for other than coil systems 909 (194)¢
Other polymerfc materials a
Surfaces

Thermal interfgce 110 (230)
Any surface thit can be contacted by a user during light engine operation or e
replacement
Lampholder syrface 90 (194)
Surface temperature point, tc As markedf
2 For internal pplymeric parts, the material's electrical-RTI; for electrical components, their marked or rated maximum operating

temperature (N

® Regarding in
material or con

¢ Unless the m
1) 15 °C (2
2)15°C (2
3)25°C (4

4 For vulcanizd
maximum tem

10T).

bulation systems, the maximum.acceptable coil temperature shall be the lowest temperature rating o
hponent used in the ballast,

hterial is thermosetting, the maximum potting compound temperature, when normalized, shall be at |
7 °F) less than the 'softening point of the compound as determined by ASTM E28; or
7 °F) less than the softening point of the compound as determined by ASTM D36/D36M; or

5 °F) less than the softening point of the compound as determined by ASTM D1525.

d fiber that has been investigated for use at a higher temperature, the higher temperature applies in
erature.

f any insulating

past:

tead of the

¢ The lesser of

90 °C (194 °F) or, It polymeric, the material’s relative temperature index (R'T1) with impact.

fThe t rating shall not exceed the temperature limitof the surface or the material on which it appears.

8.4.2 A light engine shall be tested in open air while mounted to its intended holder and heat sink. The
heat sink's physical and thermal characteristics shall be such that the test simulates the most severe light
engine thermal conditions likely to be encountered in service when installed in accordance with its

markings.

8.4.3 The normal temperature test shall be conducted with the device oriented and energized in
accordance with 8.1.

8.4.4 Light engines shall be provided with a case temperature test point on their exterior surface,
designated tc, which is measured as part of this test and marked per Table 5.3, Item 15.


https://ulnorm.com/api/?name=UL 8753 2024.pdf

28 ANSI/CAN/UL 8753 MAY 16, 2024

8.4.5 The temperature data shall be normalized to the t; rating to determine compliance with the
maximum acceptable temperature limits for the device.

Example: For a tc marked 80 °C (176 °F); if the maximum temperature at this point was found to be 73 °C (163 °F), add 7 °C
(12.6 °F) to all measurements to normalize the data to the rated t; temperature.

8.4.6 If agreeable to all concerned, the ambient temperature of the entire temperature test setup may be
raised until the temperature measured at the t; point is within 5 °C (9 °F) of the t; rating. The temperature
data can then be normalized to the t. rating as described in 8.4.5.

8.4.7 Test point tc is a manufacturer-declared test point, and may not necessarily be the hottest point on
the outer surface of the light engine for the purposes of determining compliance with the enclosure's
maximum acg¢eptable temperature limit.

ower-limiting
onitoring the

8.4.8 Since|these are considered normal operating conditions, circuit-interrupting,-or p
protective components shall not be triggered by this test. Compliance may be vefified by n
device’s currgnt or power consumption, or light output.

8.4.9 The tg e considered
to be constan

st shall be continued until constant temperatures are obtained) Temperatures ar
t if the test has been running for at least 7.5 hours, or:
a) The test has been running for at least 3 hours, and

b) Three successive readings, taken at 15- minute intervals, are within 1 °C (1.8 °F) of one another

and afe still not rising.

8.4.10 Temperatures shall be measured using thermocouples, which shall comply with 9.3.

8.4.11

A th
thermal contIct with the surface of the material of which the temperature is being measu

cases, adequ
surface is inv

8.4.12 Whe
within a smal
within 1 mm d

8.4.13 At th
measured by

rmocouple junction and the adjacent thermocouple lead wire shall be sec

ate thermal contact will resultfrom securely cementing the thermocouple in pla
blved, brazing or soldering the thermocouple to the metal might be necessary.

N measuring the temperature on the thermal interface, a thermocouple may
hole or depression'drilled into the heat sink, provided that the thermocouple be
f the interface surface.

e discretion of the manufacturer, the temperature of a coil winding may alt
the risex(change) of resistance method in accordance with CSA C22.2 No. 250.1

rely held in
red. In most
ce. If a metal

be cemented
ad is located

brnatively be
3 /UL 8750.

8.5 Dielectr

8.5.1

e voltage-withstarrd-test

A device with accessible non-current-carrying metal parts that could be energized from within shall

withstand for 1 minute, without breakdown, the application of a test potential between all live parts and all
accessible non-current-carrying metal parts.

8.5.2

If the enclosure is non-metallic, but is provided with openings into compartments containing

electrical parts, then the enclosure shall be tightly wrapped in metal foil, so as to close off all openings.

The test shall

then be conducted between all live parts and the foil.

8.5.3 The test potential shall be as noted in Table 8.3, where V is the maximum potential working voltage

of the circuits

under test.
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Table 8.3
Dielectric Voltage Withstand Potential

Test potential (V)

Circuit location

Between primary circuits and accessible dead conductive parts

conductive parts

Between secondary circuits operating at greater than 70 V peak, and accessible dead

2V +1000
Between the primary and secondary circuits
Between PWB traces or other parts operating at different potentials
500 Between a secondary circuit operating at no more than 70 V peak and accessible dead

conductive parts

NOTE: All circlliits not electrically isolated from the supply source are considered primary circuits.

8.5.4 The g
larger transfq
zero until the
the applied

being correc

8.5.5 Thes
resistor is cg
voltage less
voltage equa

8.6 Harmo

8.6.1 Requ

8.7 Drop te

8.7.1 Alllig
for wet locati

a) Da
as de

b) Da
asub

i

ielectric voltage-withstand test shall be conducted using test equipmentihaving
rmer, the output voltage of which can be varied. The applied potentialshall be ir
required test value is reached, and shall be held at that value for. 1 minute. T
otential shall be at a substantially uniform rate and as rapidly as consistent
y indicated by a voltmeter.

nnected across the output, the equipment indicates acceptable performance f
than the specified test voltage, and indicates:unacceptable performance fq
| to or greater than the specified test voltage.

nic distortion test

rements from CSA C22.2 No. 1993Y'UL 1993, Clause 8.7 apply.

st

ht engines shall be subjected to this test using the test floor described in 9.4. Dsg

mage to the enclosure making uninsulated live parts or internal wiring accessit
fermined by:6.6,

mage to.internal components resulting in a reduction of electrical spacings, as g
sequent Dielectric Voltage-Withstand test,

y a 500 VA or
creased from
e increase in
with its value

ensitivity of the test equipment shall be such that when/a 120,000 ohms minimdim calibrating

or any output
r any output

vices marked

bns shall first be conditioned as described in 8.13. After each drop, there shall bg no:

le to contact,

etermined by

c) Da

age thatwoutd-hinder theabitity of the tightengine to property engage itsfa

pholder. The

acceptability of any damage as determined by a subsequently performing 10 cycles of the
Mechanical Cycling Test (see 8.16), or

d) Damage to wet location light engines that would hinder their ability to resist water ingress, as
determined by a subsequent Water Spray Test (see 8.12).

Exception: The tests in (c) and (d) may be waived if, upon close examination, there is no obvious physical
damage to the device.

8.7.2 The device shall be dropped three times from a height of 0.91 m (3 ft) so that, in each drop, the
device strikes the floor in a position different from those in the other two drops.

Exception: If agreeable to all concerned, three samples may be used with each sample dropped once.
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8.7.3 Any damage to a glass enclosure or barrier shall be assessed as if it were polymeric.
8.8 Mold-stress relief conditioning

8.8.1 A completely assembled device having a polymeric enclosure shall be placed in a circulating air
oven and maintained at a temperature 10 °C (18 °F) higher than maximum temperature taken during the
Temperature Test of 8.4, but not less than 70 °C (158 °F) for a period of 7 hours.

8.8.2 The device shall be allowed to cool to room temperature and examined. The device shall not be
distorted or have any damage that would impair its usage, and it shall be capable of subsequently

withstanding the Dielectric Voltage-Withstand Test of 8.5.

8.9 Deflection test

8.9.1 Thee
applied using

Exception: This test not required if the light engine enclosure components. are secured by

fusion technid

8.9.2 The fq

hclosure of a lampholder shall be capable of withstanding a force of 89 +5
a 12 mm (0.472 in) diameter rod with a hemispherical end.

ues. See 5.3.10 for examples.

rce shall be gradually increased from zero until the\specified value is reach

N (20 %1 Ibf)

adhesive or

ed and then

maintained fdr a period of 1 minute. The force, when applied aléng‘a joint of snap-together parts or to any
part of the englosure, shall not result in a shock hazard or damage that can create a fire hazard.

8.10 Tests of dimmer circuits

8.10.1 Deviges designed for use with a serié€s-connected (two-wire) dimmer, where [the dimmer
attenuates the supply source of the light engine, shall be tested in accordance with CSA C22/2 No. 1993 /
UL 1993, Clayse 8.12.

8.10.2 Devites designed for use with>'a low voltage dimming control, where the dimmijng signal is

received by th

a) Du
sever

e device on contacts independent from those used for power, shall be tested as

ing the Temperature Test in 8.4, the dimming signal shall be adjusted to prod
test results, and

b) Th

condugted on.the power contacts. During this test, the low voltage dimming signal sha
to progluce the most severe test results.

abnormaltemperature test in CSA C22.2 No. 1993 / UL 1993, Clause 8.1

follows:

ice the most

2.3 shall be
| be adjusted

8.10.3 Devices described in 8.10.2 shall be marked per Table 5.3, Item 13.

8.11

8.11.1

Humidity conditioning

metal parts shall be conditioned for 48 hours in one of the following ambient conditions:

a) 25 +2 °C (77 3.6 °F), 93 +5 % relative humidity,

b) 28 +2 °C (82 +3.6 °F), 93 +5 % relative humidity, or

¢) 32 2 °C (90 +3.6 °F), 88 5 % relative humidity.

A device intended for use in damp or wet locations and having accessible non-current-carrying


https://ulnorm.com/api/?name=UL 8753 2024.pdf

MAY 16, 2024 ANSI/CAN/UL 8753 31

Following this conditioning and while still exposed to moist air, the device shall comply with the Dielectric
Voltage-Withstand Test of 8.5 between current-carrying parts and accessible non-current-carrying metal
parts, and be able to operate normally afterwards.

8.11.2 For the purpose of this test an exposed metallic thermal interface, or one covered by only

operational insulation, shall be considered an accessible non-current-carrying metal part.

8.12 Water spray test

8.12.1

shall not enter the ballast or device lampholder compartments.

A device intended for use in wet locations shall be subjected to the test described in 8.12.2. Water

8.122 A d
positioned a
most severe

bvice that is marked to indicate a specific orientation or restricted positio
5 marked. A device without such a marking shall be positioned in the way that
test results. A water spray shall then be applied by the apparatus described in 9

8.13 Cold dgirop test

8.13.1 Thrg
minus 35 +2
samples sha

8.14 Abno

8.14.1 Alig

e samples of devices marked for use in wet locations shall-be cooled to a tg
°C (minus 31 3.6 °F) and maintained at this temperatire for 3 hours. While
| be subjected to the Drop Test of 8.7.

'mal condition tests — light engine

ht engine shall be subjected to the Component Failure Test in CSA C22.2 Ng

8750, as aménded below.

8.14.2 Duri
also be conn

8.14.3 Whe
component g

Exception Ng

Exception N
separate iny
Component
60384-14.

ng each test, any ungrounded accessible non-current-carrying metal parts, if p
ccted to ground through the 3-Atnon-time delay fuse.

s either an open or short-circuit.
. 1: Resistors shall’not be short-circuited.

p. 2: Compohents for which the reliability against failure has been deemed ac
estigation. Examples of such components include optical isolators evalu
Acceptance Service No. 5 / UL 1577; and capacitors evaluated to CSA E6

ning shall be
results in the
6 for 1 hour.

mperature of
still cold, the

. 250.13 / UL

rovided, shall

n the component failure(test is performed on a circuit, it may be conducted on any electronic

ceptable by a
hted to CSA
D384-14 / UL

8.14.4 The

dielectric voltage withstand test, when necessary, shall be as described in 8.5.

8.15 Millivolt drop test

8.15.1 When tested as described in 8.15.2, the drop in potential across the holder’s supply terminals
shall not exceed 200 mV at the rated current of the light engine, both before and after the Mechanical
Cycling Test in 8.16.

8.15.2 The supply pins of the light engine samples shall be internally shorted together in a manner that
does not affect their mechanical engagement with the lampholder contacts (i.e., soldering their fly wires
together or soldering a short length of wire across their PWB pads). With the modified light engine fully
inserted into its holder, the voltage drop across the holder’s supply terminals shall be measured. A DC
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supply, with its output current limited to within 2 % of the light engine’s rated current, shall supply the
current for this test.

8.16 Mechanical cycling test

8.16.1 Each of the three light engine samples shall be subjected to 500 cycles of insertion and removal
from their respective holders (mating sockets) without mechanical malfunction or damage. The holders
shall be unpowered for this test.

8.16.2 During each cycle, the sample shall be fully inserted into its holder in a manner that simulates
normal use, with the light engine contacts fully engaging the holder’s contacts.

8.17 Abnormal overload test

8.17.1 Threg samples of the light engines and their holders shall be subjected to the Abnormal Overload
testin UL 2439, and as amended below.

8.17.2 The [light engine samples shall be prepared by having a suitable load connectefl across the
contact pins within the device so as to cause the device to draw 150 % of its’rated current at rated voltage.
The light engne’s electrical circuit may be modified as needed to accomplish this, but care shall be taken
not to disturb fthe ground path, if one is provided.

8.17.3 The pamples shall be inserted and removed from their holders to make and break [the specified
current for fifty cycles of operation, at a rate no greater than.0 cycles per minute.

8.18 Grounding contact test

8.18.1 Threp samples of the light engines andtheir holders shall be subjected to the Grounding Contact
— Short-time Withstand Current test in CSA C22.2 No. 2459 / UL 2459, and as amended belowy.

8.18.2 For gach sample, one conductar shall be secured to the holder’s ground terminal in[the intended
manner. The jother conductor shall be securely soldered or welded to the accessible non—cu;rent—carrying
metal parts oI the light engine. The ‘conductor size used shall be the largest gauge rated for the holder, but
no smaller than 18 AWG.

8.19 Abnormal temperature test

8.19.1 Lightl engines that are intended to be mounted in contact with a non-integral heat [sink shall be
subjected to this test, using the setup described in 9.8.

8.19.2 The sample shall be energized and allowed to run for 7.5 hours while monitoring temperatures on
the lampholder surface and any polymeric parts on the device serving as enclosure, electrical barrier, or
insulation components.

8.19.3 The test results are considered acceptable if:
a) There is no emission of molten material,
b) No point on the cheesecloth chars, ignites, or burns,

c) There are no openings created that permit contact with any part considered a risk of electric
shock, as determined by 6.6,
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d) The sample complies with the dielectric voltage-withstand test in 8.5 between supply source
input and accessible metal parts after this test is complete,

e) No

lampholder surface exceeded 90 °C (130 °F),

f) No polymeric enclosure component exceeded its mechanical impact relative thermal index, and

g) No internal electrical barrier or insulation component exceeded its electrical relative thermal

index

Exception: In lieu of compliance with (f) — (g), the test may be continued for 15 days or until a protective
component permanently shuts down the device, whichever comes first. At the conclusion of the test, if the

La)

device comp

8.19.4 |Ifth
shall be cont
hours.

8.19.5 Ifth
pressing a p
the test rest
cycles.

8.20 15-VA

8.20.1 Whqg
of fire if the
including shd

8.20.2 The
in Figure 8.1
adjustable reg
adjusted as
minute unde

H H Y Ll L& il ol rywNi
rco vwitrr {dy — (<), UIC TCouIlto drc LUINoIutCTcU alLCulduIT.
b test is interrupted by a protective component or feature that automatically rg

nued until the component or feature has operated for at least 10 cycles, but not

b test is interrupted by a protective component or feature that requires manu
ishbutton actuator or cycling the supply source off and on), the protector shall
brted. This shall be continued until the component or, feature has operated fi

available power measurement test

maximum power available to the circuit”is less than 15 VA under any load
rt circuit, measured after 1 minute of operation.

point in the circuit under evaluation is to be connected to the measurement cir
. The external adjustable load resistor is to be initially set for its maximum re
sistance is then to be reduced gradually to the point where 15VA is being di
heeded in an attempt-to maintain 15VA for 1 minute. If 15VA cannot be ma
any load conditions.thie test shall be discontinued.

sets, the test
less than 7.5

al reset (e.g.,
be reset and
br at least 10

n evaluated per 8.20.2 — 8.20.6, the poweravailable to a circuit is not considered to be a risk

ng condition,

cuit as shown
sistance. The
5sipated, and
ntained for 1
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Figure 8.1

Connection of Wattmeter
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8.20.3 If the supply to circuit under evaluation consists of other than a single resistor, the test described
in 8.20.2 shall be repeated under any single component fault conditions within the supply circuit likely to
result in greater output power availability. The fault condition shall first be applied, and then the variable
resistance load shall be adjusted as needed. A new sample shall be used for each component fault.

Exception: Components for which the reliability against failure has been deemed acceptable by a separate
investigation. Examples of such components include optical isolators evaluated to CSA Component
Acceptance Service No. 5/ UL 1577; and capacitors evaluated to CSA E60384-14 / UL 60384-14.

8.20.4 If atest is disrupted by the operation of a suitable protective component (e.g., fuse, thermal link,
fusible resistor) before 1 minute of operation, then that test can be discontinued.

8.20.5 Ifa iest is disrupted by the failure of other circuit components (e.g., capacitor, diode} coil winding,
foil trace) then that test shall be repeated two additional times, with new samples, undetr the same test
condition. Tept disruption by opening of the same, or a different, component during these repgeated tests is
acceptable.

8.20.6 If there is any indication of component overheating during any of the tests describg¢d in 8.20.2 —
8.20.5 (e.g., lodor, smoke, discoloration, glowing, cracking, melting, or_,changes in circuit cyrrent through
the fault), thg test condition shall be repeated as part of the Abnormal Candition Tests in 8.14
8.21 Dimensional conformity tests

8.21.1 For |defined-fit systems that require the use of-mechanical gauges to verify] dimensional
conformancg, the light engine bases shall comply with all‘applicable gauges.

8.21.2 Alternatively and where practicable, the critical dimensions of the light engine bpses may be
measured arjd compliance verified against the system’s specifications.

9 Test Apparatus
9.1 Generdl

9.1.1 This section summarizes test equipment and environmental conditions needed for {he laboratory
facility wherd testing would be’conducted.

9.1.2 Unlegs otherwise specified, the tests shall be carried out at an ambient temperature of 20 °C to
30 °C (68 °F to 86*°F) with a relative humidity between 30 and 70 %. Atmospheric pressure is not
specified.

9.1.3 Test equipment shall be in a schedule of initial calibration and periodic re-calibration. The
frequency of re-calibration for electronic instrumentation shall be as recommended by the instrument
manufacturer, but not exceed 1 year between calibrations.

9.1.4 Test equipment shall have a method of specific identification, such as serial number or a unique
laboratory numbering system, so that the equipment used for the test may be noted in the results of the
test.

9.2 Instrumentation

9.2.1 The voltage in other than the supply circuit shall be measured using a voltmeter or voltmeter-
multiplier combination having a resistance of not less than 10,000 W/V. Meters having higher input
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impedances shall be used if the impedance of the circuit under test warrants it. A voltmeter for measuring
a supply circuit is not specified.

9.2.2 For determining values of voltage, a true rms indicating meter having a frequency response at least
three times the frequency involved and having an adequate crest factor (ratio of peak to rms) shall be
used. If applicable, consideration should be given to the DC component of the wave-shape. If a referee
rms-voltage measurement is necessary, a meter with an input impedance of 10 MQ shunted by 30 pF of

capacitance shall be used.
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Figure 9.1
Articulated Test Probe
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9.6 Water spray apparatus

9.6.1 The water spray test apparatus shall consist of three spray heads constructed in accordance with
the details specified in Figure 9.2 and mounted in a water supply pipe rack as illustrated in Figure 9.3. The
water pressure shall be maintained at each spray head at approximately 34.5 kPa (5 psi). The distance
between the center nozzle and the device shall be approximately 1.4 m (4.59 ft). The device shall be
brought into the focal area of the three spray heads in such a position and under such conditions that
water will be most likely to enter, except that consideration shall be given to the normal mounting position.
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