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Preface

This is the common UL and ULC Standard for Field-Replaceable Light Emitting Diode (LED) Light

Engines. It is

the First edition of both CAN/ULC-S8753 and ANSI/UL 8753.

This Joint Standard was prepared by Underwriters Laboratories Inc., ULC Standards, and the Technical
Committee on Field-Replaceable LED Light Engines. The standard was formally approved by the UL/ULC
Technical Committee on Field-Replaceable LED Light Engines. The efforts and support of the Technical
Committee are gratefully acknowledged.

Only metric Sl units of measurement are used in this Standard. If a value for measurement is followed by

a value in ott
requirement.

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

and English.
markings and

Annex A, An

Note:

the regponsibility of the users of the standard to judge its suitability for their particular purpose.

Level of Har

This Standard is published as an identical standard:>between UL and ULC Standards.

standard is
Governments

Interpretatio

The interpret
determine co

one interpretation of the literal t&€xt has been identified, a revision shall be proposed as soo

to each of thg

ns

ET UTitS T pParemieses, the Second vatue may be approximate. 1 he firststate

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

hex B, and Annex C, all identified as normative, form a mandatory part of this

Although the intended primary application of this Standard is stated.in its scope, it is important to ng

monization

a standard that is the same in technical content except for conflicts in
| Regulations. Presentation shall besword for word except for editorial change

htion by the SDO of an(identical or equivalent standard shall be based on the
Mmpliance with the standard in accordance with the procedural rules of the SDO

e SDOs to more aecurately reflect the intent.
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be in French
ire additional
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te that it remains
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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 volts (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 incandescent or fluorescent lamps; or

¢) LED light engines having a means of supply connection other than the lamp bas
by 1.]1, such as custom wiring harnesses.

1.3 This starjdard does not cover the holders, sockets, and the like to which these LED ligh

intended to

mounted. Such products are covered by UL 8754 / ULC-S8754.

2 Reference Publications

2.1 See Anngx A for a list of publications referenced in this standard. Any undated referer
or standard gppearing in the requirements of this standard shall be interpreted as referring

edition of tha

2.2 Where a
meaning that
the product b

2.3 Through
in Canada, W
Combined re

2.4 For the g
word “ballast
apply to LED

3 Definition$

3.1 The follo|

code or standard.

y clauses from other standards are referenced in this standard, this is to be i
all requirements of the referenced clauses apply, except where it is clearly non
eing evaluated, or superseded by.requirements in this standard.

hile the UL standard references apply to products intended for use in the U
erences are commonly ‘'separated by a slash (“/”).

urposes of this standard, referenced text in the CSA C22.2 No. 1993 / UL 19

[ is understood to-apply to LED drivers, while text using the word “lamp” is U
light engines:;

wing‘terms and definitions apply in this standard.

es allowed

t engines are

ce to a code

to the latest

nterpreted as
-applicable to

but this standard, the CSA and ULC standard references apply to products int¢nded for use

nited States.

93, using the
nderstood to

3.2 CIRCUIT, CLASS 2 -

In Canada:

A circuit for which the isolation and electrical output characteristics comply
CAN/CSA C22.2 No. 223 or both CAN/CSA C22.2 No. 66.1 and the Class

with either
2

requirements in CAN/CSA C22.2 No. 66.3, and that is therefore eligible to be installed

as such in accordance with Section 16 of CSA C22.1.

In the United States:
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A circuit for which the isolation and electrical output characteristics comply

with UL

1310 or the Class 2 requirements in UL 5085-3 and that is therefore eligible to be

installed as such in accordance with Article 725 of ANSI/NFPA 70.

3.3 CIRCUIT, ISOLATED LOW VOLTAGE, LIMITED ENERGY (LVLE) — A circuit for which the
isolation and electrical output characteristics comply with CAN/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 CAN/CSA-C22.2 No. 60950-1 / UL 60950-1 requirements for LPS

circuits.

3.5 DEVICH
only to a cerf

3.6 ENCLO
a risk of fire

3.7 INSULA
electric shock
or an air gap

3.8 INSULA
supplementa

3.9 INSULA
equipment by

3.10 INSUL
qualities that
does double

Note:
piece.

insulation.

3.11 INSUL
insulation to
insulation.

3.12 LAMP

— A general term for a Night engine. A more Specific term is used It a requiren
ain type of device.

SURE — A material or housing provided to enclose parts and compongnts that
br electric shock.

. This insulation may be in the form of vulcanized fiber, an inorganic or polym
TION, DOUBLE — An insulation system comprised)of’both basic insulation ang
y insulation.

TION, OPERATIONAL — Insulation that is.fiécessary for the correct operation
t that is not relied upon for protection against electric shock.

ATION, REINFORCED - A single.insulation system with such mechanical and
it, in itself, provides the same degree of protection against the risk of electric
nsulation.

The term “single insulation system” does not necessitate that the insulation must be in ong

The insulation system may comprise two or more layers that cannot be tested as suppleni

ATION, SUPRLEMENTARY — An independent insulation provided in addition t
brovide protection against the risk of electric shock in case of breakdown of th

BASE — The part of the device that engages the lampholder and makes conta

hent applies

can involve

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

eric material,

of the

electrical
shock as

homogeneous
entary or basic

o the basic
e basic

ict with the

electrical circ

itsof thefamptofder:

3.13 LED ARRAY (LED MODULE) — An assembly of one or more LED packages or dies on a printed
circuit board or substrate, possibly with optical elements and additional thermal, mechanical, and

electrical inte

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

3.14 LED DRIVER (CONTROLGEAR) — A component comprised of a power source and control
circuitry designed to operate an LED array or module. The control circuitry can range from simple
(bridge rectifier and resistor) to complex (incorporating power factor control, constant voltage or

constant current outputs, and the like).
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3.15 LED LENS, INTEGRAL — The optical element integral to an LED package that redirects the light
from the LED die(s). Optical assemblies secured to the LED package after package manufacture (such

as during the

assembly of an LED array) are not considered integral LED lenses.

3.16 LED LIGHT ENGINE (LIGHT ENGINE) — An integrated assembly comprised of an LED array
(LED module), LED driver, and other optical, thermal, mechanical and electrical components. The
device is intended to connect directly to the branch circuit through a custom or industry-standard lamp
base. This lamp base shall be of a type not typically found on incandescent or fluorescent light

sources.?

aWith permission from ANSI/IES RP-16, Nomenclature and Definitions for llluminating Engineering, by the
llluminating Engineering Society of North America.

3.17 LEDP
type of electr
interfaces.

3.18 LIVEH
potential diffg
grounded (or

3.19 LIVEHR
under any ng
supply condu

3.20 LOCAT
condensation
intended for

Note:
porch
and s

3.21 LOCAT
subject to ter

ACKAGE — A discrete assembly of one or more LED dies that includes wireoh
cal connections, possibly with an optical element and thermal, mechanical an

ART — A metal or other conductive part that, during intended us€,\ has an eled
rence with respect to earth ground or any other conductive part.(By definition,
neutral) mains supply conductor is considered to be a live part

rmal or single-fault operating condition. By definition,"the grounded (or neutral
ctor is considered to be a hazardous live part.

[ION, DAMP — An interior or exterior location that is normally or periodically sy
of moisture, including partially protected\ocations. The interior of a luminaire
vet locations is considered a damp location.

Examples of such locations include partially protected locations under canopies, marques
ps, and interior locations subject to’moderate degrees of moisture, such as some basemen
bme cold storage warehouses.

[ION, DRY — A location not normally subject to dampness, but may include a
hporary dampness,.as. in the case of a building under construction, provided v

adequate to feduce the likelihood of accumulation of moisture.

3.22 LOCAT
against a de

Note:

[ION, WET<«<=\A"location in which water or other liquid can drip, splash, or flow
ice.

Examples include vehicle washing areas, showers, or unprotected locations exposed to weg

bnd or other
l electrical

trical
the

ART, HAZARDOUS — Any live part in which potential.can’represent a risk of ¢lectric shock

mains

bject to
or sign

bs, roofed open
ks, some barns,

ocation
entilation is

on or

ather.

3.23 LUMINAIRE, RECESSED — A luminaire that is designed to be either wholly or partially recessed
in a mounting surface.

3.24 POLARIZATION (POLARIZED) — A permanent construction 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 SYSTEM, DEFINED-FIT — A group of modular lighting components (e.g., lampholders, light
engines, associated mounting and thermal control hardware) defined and evaluated as a unique lighting
system for use in luminaires and similar equipment (see 5.5).
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3.26 TEST POINT, CASE TEMPERATURE (tc) — A temperature limit assigned by the manufacturer to
a specific location marked on the outer surface of the light engine that is not to be exceeded under
normal operating conditions.

3.27 THERMAL INTERFACE — The surface on a light engine intended to make physical contact with a
non-integral heat sink, so as to transfer heat away from the light engine. Because of its function, this
surface would be inaccessible to contact when the light engine is installed in the end product 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 Comporients

4.1.1 Except

the requireménts for that component. See Annex A for a list of standards covering compone

used in the p
for the count

4.1.2 Acom

a) In

b)

S

4.1.3 A com
use.

4.1.4 Specif
capabilities.
temperatures

y where the product is to be used.
ponent is not required to comply with a specific requirement that:

volves a feature or characteristic not required inithe application of the compon
produict covered by this standard, or

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

Such components are \intended for use only under limited conditions, sud

as indicated in 4.1.2, a component of a product covered by this standard sha

oducts covered by this standard. A component shall comply with the standard(3

superseded by a requirement in this stahdard.

¢ components are incohiplete in construction features or restricted in

not exceeding specified limits, and shall be used only under those specific co

p

| comply with

ents generally

) appropriate

ent in the

conditions of

performance
h as certain
nditions.
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4.2 Units of

measurement

4.2.1 The values given in Sl (metric) units shall be normative. Any other values are for information only.

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

approximate

information.

4.2.3 All values of voltage and current are root mean square (rms) values unless otherwise noted.

4.3 Assemb

ly and packaging

4.3.1 A device shall be completely assembled and wired with each electrical component mounted in place

and with eac

4.4 Principles

4.4.1 Risk of
4.41.1 Risk
a) Vi

b) C

N splice and connection completed when shipped from the factory.

electric shock
of electric shock can occur due to a number of factors, including:
bltage between conductive parts,

Lirrent available,

c) Whether the current is pulsed or continuous,

d) Frequency of voltage and current,

e) P
f) SK

4.4.1.2 Risk
Throughout t
these limits f
greater than
alternating cu

4.41.3 A ps
compensates
described in

hthway through the human body, and
in resistance.

pf electric shock is usually’defined only in terms of electrical voltage, current, a
nis standard, voltage.between parts greater than 30 V rms, 42.4 V peak (and

0.5 mA rms faf perception and greater than 5.0 mA rms for let-go, for direg
rrent up to 1%kHz, the current is considered to be a risk of electric shock.

ssive network connected across the meter input terminals of a measurin
for the"pathway body impedance and frequency. The test method and mete
CSAC22.2 No. 0/ UL 101.

hd frequency.
DC) — half of

br wet locations —is-considered to be a risk of electric shock. When the curremt available is

t current and

g instrument
r network are

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 CAN/CSA C22.2 No. 223 / UL 1310,

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

8750

, and

¢) Limited Power Sources (LPS) complying with CAN/CSA-C22.2 No. 60950-1 / UL 60950-1.
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4.4.2 Risk of fire

4.4.2.1 The risk of fire can occur when electrical energy is converted to heat, and the heat is entrapped.
It is difficult to define the energy level in terms of electrical parameters alone because the degree of
entrapped heat will determine whether or not there would be combustion. In addition, risk of fire can be
abated by a suitable enclosure (fire can be confined by the enclosure).

4.4.2.2 There are several possible indicators that are used while conducting a given test. Throughout this
standard, the check for fire hazard is either by a specific temperature limit or a change of an indicator. For
example, one fire indicator is a layer of cheesecloth, and its change of state occurs when it ignites and
causes combustion.

4.4.2.3 Throfighout this standard, an energy level of 15 VA'is considered 1o be a sufficientiejel to support
a fire. A circdit having less than 15 VA of available power, as determined by the 15-VA\Available Power
Measurement Test (see 8.20), is not considered to be a fire-hazardous circuit.

4.4.2.4 By degfinition, live parts within the following circuits are not consideredto_be a risk |of fire for the
purposes of this standard:

a) Class 2 circuits complying with CAN/CSA C22.2 No. 223 / UL1310,

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

c) Limited Power Sources (LPS) complying with GAN/CSA-C22.2 No. 60950-1 / ULL 60950-1.
4.4.2.5 The fequirements for enclosures are described'in Mechanical Construction, Sectior] 5.
5 Mechanical Construction
5.1 Enclosufes
5.1.1 Enclospres shall have the strength and rigidity to resist the abuses to which they gre subjected,
without incregsing the risk of firepelectric shock, or injury to persons due to a reduction of the required
spacing for liye parts or the logsening or displacement of live parts.
5.1.2 An endlosure shall be -of metal or of a polymeric material that complies with 5.3.

5.1.3 A metdl enclosure shall comply with the minimum thickness specified in Table 1.

5.1.4 An endlesuré constructed of iron or steel shall be protected against corrosion by plajing, painting,
or the equivaterttombothinside andoutside surfaces:

5.1.5 Lamp enclosures can be partially or entirely made of glass. The suitability of the glass shall be
determined by the mechanical tests outlined in Tests, Section 8.
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5.1.6 Housings and compartments containing only Class 2, LPS or LVLE circuits are not required to
comply with 5.1.

5.2 Openings

5.2.1 An enclosure shall not have openings wider than 2 mm (0.078 in), unless they do not permit a 2
mm (0.078 in) diameter rod of any length to contact live parts. The electrical contacts used to engage its
intended lampholder are not required to comply.

Exception: Contact is permitted with live parts that are not considered to be a risk of fire.

5.2.2 No openings are permitted on devices designated for wet locations.

5.3 Polymerjic materials

5.3.1 A polymneric material used to enclose electrical parts, or used to provide direct of indirgct support of
live parts, shill comply with the requirements for portable equipment specifiedvin CAN/C$A-C22.2 No.
0.17 / UL 7464C, and with the requirements of 5.3.2 — 5.3.10.

Exception: Polymeric materials solely used to enclose an LED arrayqmay alternatively comply with the
pertinent polymeric requirements in CAN/CSA-C22.2 No. 250.13 / UL(8750.

5.3.2 A polymeric material used to enclose electrical parts shallhave a Relative Thermal Index (RTI),
including elegtrical and mechanical, with impact properties of\at least the temperature measured during
the Temperajure 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{VB, or V-0 in
accordance With CAN/CSA-C22.2 No. 0.17 / UL 94:

Exception: Rolymeric materials used solely toyenclose electrical parts that are not part of a fire-hazardous
circuit may have a minimum flammabilitycating of HB for this purpose.

5.3.4 A polymeric enclosure of a devicé marked for wet location use shall comply with the Ultraviolet light
exposure tesj specified in CAN/CSA-C22.2 No. 0.17 / UL 746C.

5.3.5 With rgspect to CAN/CSA-C22.2 No. 0.17 / UL 746C, the following tests are not r¢quired to be
conducted:

a) The abndrmal operation and severe conditions test,

b) TI|1e 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.
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5.3.7 A polymeric material used for direct support of live parts or as electrical insulation shall have the
hot wire ignition (HWI), the comparative tracking index test (CTI), and high current arc ignition (HAI)
values tabulated in Table 2.

5.3.8 A polymeric sheet 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 of 5.3
and is considered basic insulation.

5.3.9 A conductive coating applied to a surface such as the inside surface of a cover, enclosure, reflector,
or the like shall comply with the requirements for metallized parts in CAN/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 fepresent neither a risk of fire nor a risk of electric Shock It they were to comg into contact
with conductive debris under any condition of use.

ock or risk of
B750. Fusion
and thermal

5.3.10 Adhesives used to secure the enclosure of a product that poses a risk of electric sh
fire shall comply with the adhesive support test of CAN/CSA-C22.2 No. 25013 / UL

techniques, puch as solvent cementing, ultrasonic welding, electromagnétic’ induction,
welding are rjot subject to this test.

5.4 Mass

5.4.1 The mass of a light engine shall not exceed 200 g.

Exception NQq. 1: The mass of a light engine that is part of‘a~defined-fit system shall not excped the mass

limit of its sygtem.

Exception Nq. 2: The mass limit does not apply toa light engine intended for special use
where the light engine is used exclusively with a‘hiolder that has been evaluated to supporf

5.5 Defined-fit system

5.5.1 Light gngines intended for field-replacement shall be part of a defined-fit system.
designation ghall be marked on the-light engine where visible during device replacement
Such device$ shall be marked Wwith the system designation and all applicable system
accordance With Table 7, ltem,"16.

Exception: Inclusion if)a-defined-fit system is not required for light engines intended only f
applications ¢r specific) luminaires, as long as they are evaluated with the particular holder,
associated hardware for which they are intended.

applications,
it.

~

The system’s
(re-lamping).
identifiers in

br special use
heat sink and

5.5.2 A defi

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

which shall be publicly available.

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

specifications for the components in the system.

¢) The mechanical and electrical configuration of holders shall be unique to the system and

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

replal
6 Electrical
6.1 Light en

6.1.1 Light ¢
defined-fit sy

Exception:

applications

6.1.2 A devidg
or fluorescen
GU10, GU24

Note:
6.1.3 The la

field-replaces
8.15, Mechar

cement.

Construction

igine bases

ngines and their bases shall comply with all dimensional specifications appli

Compliance with a defined-fit system is not required fordight engines intended f

e’s lamp base shall be of a type not typically found on ANSI or IEC-compliant
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.

Devices with ANSI or IEC lamp bases may be evaluated to CSA C22.2 No. 1993 / UL 1993.
mp base shall be able to.\withstand the electrical and mechanical stresses|

ble light engines. Compliance shall be determined by the following tests: Mi
ical Cycling in 8.16,5and Abnormal Overload in 8.17.

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

stem. Compliance shall be determined by the Dimensional Cenformity Tests in

bnly, as long as they comply with the applicable difmensional requirements spe
manufacturer,

cable to their
8.21.

br special use
cified by their
incandescent
5 (e.g., BA15,
particular to

livolt Drop in

ULC-S8754.
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6.2 Current-carrying parts
6.2.1 A wire shall have insulation rated for the voltage, temperature, and conditions of intended use.
6.2.2 Where loosening or breaking of electrical connections involves a risk of fire or electric shock, the

connections shall be soldered, welded, or otherwise securely connected. A soldered joint shall be
mechanically secure before soldering. A surface mount component not exceeding a maximum dimension

of 13 mm (0.5 in) need not comply with this requirement.

6.2.3 A wire is considered to be mechanically secure when one or more of the following is provided:

a) At

least one full wrap around a terminal,

b) A
wiringy
by dg

c) It

6.2.4 Iron or
the containm

least one right angle bend when passed through an eyelet or opening, excéep
boards where components are properly inserted and soldered or mechanical

sign, or
s twisted with other conductors.

steel, plain or plated, shall not be used for current-carrying parts unless it is a
bnt of electromagnetic or electrostatic fields.

t on printed-
y secured

part used for

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

6.3 Printed

6.3.1 Printed

250.13 / UL 8750 regarding substrate bondingy flame and temperature ratings, and conforn

6.3.2 Flexibl¢ material printed wiring beard constructions shall comply with CAN/CSA-C24

UL 796F.

6.3.3 The su
determined b

a) F

b) C

Circuit boards

circuit (wiring) boards shall comply\with the applicable requirements in CAN/C

tability of the bonding of the circuit conductors adhered to an alumina ceramic

y the followingtests specified in UL 796:
bil circuit ¢onductors shall comply with the Bond Strength test.

pnductive paste conductors shall comply with the Conductive Paste Adhesion

BA-C22.2 No.
al coatings.

.2 No. 0.17 /

base shall be

fest.

These cerarn

Cmaterials are not assigned a MmirmmumT ftame ating-.
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6.4 Integral LED drivers

6.4.1 LED drivers have outputs that are categorized by CAN/CSA-C22.2 No. 250.13 / UL 8750 as:
a) Class 2 or LVLE circuits,
b) Isolated from the supply, but above the Class 2 or LVLE circuit limits, or
c) Direct (Non-isolated, regardless of the supply voltage).

6.4.2 The construction of the LED driver circuitry shall comply with the following requirements from
CAN/CSA-C22.2 No. 250.13 / UL 8750:

a) Separation of Circuits,

b) Insulating Materials,

c) Circuit Components,

d) Protective Devices,

e) Cpil Insulation, and

f) Ogtput Circuits / Class 2 Output Circuits (as applicable).

6.4.3 A fusing resistor shall comply with CAN/CSA-C22.2/No. 60065 / UL 1412; including compliance with
the Limited Short Current test using at least a 200A tést circuit.

6.4.4 A coil pomponent operating above Class\105 temperature limits shall have an insulation system
complying with CSA C22.2 No. 0 / UL 1446,

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

a) Agcessible metal parts*becoming live;
b) Hazardous voltages on accessible components; or

c) Lass of isolation between circuits.

6.4.5 The fajlure“of internal electrical components shall not result in a risk of fire or electric shock.
Compliance Mmmmmmmm

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.
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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 3 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 exposed to contact by
persons.

For the purpdse of determining elecirical spacings, an exposed metallic thermal inferface,-0

by only oper
by persons.

Exception:
between suci
insulation. TH
LPS circuits

Note 1
elsew!

circuits electrically isolated from one another.

Note 2

sink)
engin

6.5.2 As an
conductive p
compliance W
shall not be
distances sh

6.5.3 When
a) O

b) P

The electrical spacings between components wholly within a Class\2, LVLE or |

tional insulation, shall be considered a non-current-carrying metal part expos

1 components and dead metal, are not defined and such spacingéare treated 3
is exception does not apply to electrical spacings betweentwo or more Clas
see 6.5.1(b)).

Spacings covered by this clause include those between anylive PWB component and li
here within the light engine, between any live part and a{dead metal enclosure componer

Since a metallic thermal interface will be in direct contact with a grounded luminaire c{
n actual use, at least basic insulation is required between the interface and any live parts
e unless the live parts in question reside whelly within a Class 2, LVLE or LPS circuit.

plternative to the spacing requirements in 6.5.1, the clearance and the creeq
bris that are rigidly held in place and reliably spaced in production may be
ith CSA C22.2 No. 0.2 / UL-840. The spacing requirements in CSA C22.2 No
sed to determine spacings to an exposed non-current-carrying metal enclosu
Il not be less than clearances.

hpplying CSA €222 No. 0.2 / UL 840, use the following criteria:
vervoltage Category |l for clearances.

bllution degree 3 for conductive parts in wet locations.

one covered
ed to contact

LPS circuit, or
s operational
s 2, LVLE or

e parts located
t, and between

pbmponent (heat
within the light

age between
evaluated for
0.2/ UL 840
re. Creepage

c) P

ftutiomdegree2-forconductive partsimdry or damp tocations:

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 CAN/CSA-C22.2
No. 0.17 / UL 746C.
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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) When the power available between two traces within the same circuit is less than 50 W,
determined in accordance with the 50-Watt point power measurement test of CAN/CSA-C22.2
No. 250.13 / UL 8750, the spacing between those two parts are not defined.

b) The suitability of the spacing between foil traces may alternatively be determined by
conducting a dielectric voltage-withstand test. If there is no dielectric breakdown, then the
spacing is considered acceptable. The test potential shall be 2 V + 1000 volts DC for 1 minute,
where V equals:

6.6 Accessi

6.6.1 Hazarg
of any mecha

6.6.2 Access
opening, the
contact, it sh

Exception:
lampholder.

Note:
6.6.3 A non-
exposed to ¢

7 mm (0.275

6.6.4 If over
inaccessible

T) The maximum peak potential (in volts) between the fraces under any nd
operating condition, if both traces are in the same circuit; or

2) The larger of the maximum peak potentials (in volts) of either tracé unds
normal operating condition, if the traces are in separate circuits.

pility of live parts

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

ibility shall be determined using the articulateprobe of 9.5. When inserted
probe shall not contact any hazardous live parts/'|f operational insulation would
il be removed for this determination.

Not applicable to the electrical contacts of the light engine used to engags

By definition, operational insulation is not suitable for protecting against electric shock.
current-carrying metal part, such as the head of a screw or rivet, is not con
in) in diameter.

current or thermal protective components are integral to the light engine,
And non-réplaceable.

rmal

br any

or as a result

through any
prevent such

its intended

sidered to be

pbntact if it is recessed. to clear the surface by at least 5 mm (0.197 in) in a hole mot more than

hey shall be
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6.7 LED arrays and modules

6.7.1 The construction of an LED array or LED module shall comply with the following requirements from

CAN/CSA-C2

2.2 No. 250.13 / UL 8750:

a) Separation of Circuits,

b) Insulating Materials,

c) Ci

d) Pr

rcuit Components, and

otective Devices.

6.7.2 When
insulation exi

6.7.3 An LE[

or abnormal fest is not prohibited from containing hazardous live parts.

6.7.4 LEDs that emit coherent light shall not be used.

6.7.5 LED afrays and modules used in the construction of the lightengine shall not be use
6.7.6 LEDs ghall not be provided with shunts that would hafidlé the current in the event a
develops.

6.8 Groundihg

6.8.1 Accessible non-current-carrying (dead).\métal parts separated from live parts b

insulation shall be bonded to ground if the working voltage of the live parts exceeds 150 V

6.8.2 In lieu
devices shall

6.8.3 When

a) R

b) When a.c¢learance or a creepage distance is acting as reinforced insulation, the

dista

D array that is inaccessible during normal operation, maintenancesand after an

of the grounding requirement in 6.8.1, double insulation is permitted. Dol
comply with CSA C22.2 No. 0.1 / UL 2097, and be marked per Table 7, ltem

hpplying CSA C22:2°No. 0.1 / UL 2097, use the following criteria:

binforced insulation may be used wherever double insulation is required,

hce _shall be twice the value specified by 6.5,

the LED array is accessible to the user, it is necessary to determine that :Lt least basic
5ts in the driver circuitry between the accessible live parts and the source of s

upply.

y mechanical

replaceable.

N open-circuit

y only basic
to ground.

ble insulated
14.

required

c)

Ten the suitabitity of a creepage distance actingas Teinforced-msutation s bei

g

determined by the dielectric voltage-withstand test in 6.5.4(b), the test potential shall be twice

the s

pecified value; and

d) Basic insulation is considered sufficient between live parts and a metallic thermal interface if
no part of the interface is accessible when the lamp is energized, including during insertion into
or removal from an energized lampholder, regardless of working voltage.
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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 ghall be determined by the Leakage-Current Test (see 8.3).

6.9.2 Light epgines that have lamp bases that are not polarized shall operate normatly-regardless of how
they are conmected to their lampholder (see 8.1.8).

7 Environmental Locations
7.1 Dry locations
7.1.1 A devige intended for use only in dry locations shall be marked in accordance with Table 7, Item 7.

7.1.2 The dgvice or packaging of a device intended for use\in dry locations shall not be nparked in any
manner that ¢ould imply or depict that it is suitable for use<in’a damp or wet location.

7.2 Damp Igcations

7.2.1 A devige intended for use in damp locationsand marked in accordance with Table 7,|ltem 8, shall:
a) Cpmply with the damp locationispacing requirements of 6.5, and
b) Cpmply with the Humidity\Conditioning Test in 8.11.

7.3 Wet locations

7.3.1 A devige intended._for-use in wet locations and marked in accordance with Table 7, tem 9 or 10,
shall:

a) Cpmplywith the wet location spacing requirements of 6.5,

b) Comptywiththe UV Tesistance Tequirementsof 5.3, and

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

8 Tests
8.1 General
8.1.1 Compliance with this standard is checked by conducting the tests specified and appropriate for the

product. Tests according to this standard are tests that are done on samples that represent others of
similar construction. The requirements and tolerances permitted by this standard are related to testing of
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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 B.

8.1.4 The tests shall be conducted on samples as specified in Table 4. The test plan summary provides
the number and any special preparation of the sample or samples.

8.1.5 All test
frequency. If
be conducted

8.1.6 A devid
severe condi

8.1.7 A light
obvious by

particular tesj.

8.1.8 A light
produces the

8.1.9 Unless

8.1.10 The ¢
shall have th

a) A
conti
this f

b) D
conti
contr
down

s shall be conducted with the device connected to a supply circuit of raied
the rating includes multiple voltages, or is expressed as a voltage range,-ther
at the rated voltage considered to produce the most severe test results.

e rated 50 — 60 Hz need only be tested at 60 Hz unless testing‘at 50 Hz repre
ion. An AC device without a frequency rating shall be tested.at,60 Hz.

engine shall be operated in the “base up” orientation (LED array shining dowr
esign that a certain orientation is intended, or if thete is a more severe ¢

engine with a non-polarized lamp base shall ‘be’powered using the wiring con
most severe test results.

otherwise noted, testing shall be conducted in an ambient temperature of 25 £5

upply source used to provide test power to low-voltage light engines during a
b following characteristics:

C source — A fixed or variable transformer with the capacity to deliver at least
huously at rated voltage. Its output shall be protected by a 25-A time-delay fus
se terminates the-test but, by itself, is not considered unacceptable.

C source — An, electronic power supply with the capacity to deliver at least 25
huously at rated voltage. Its maximum output shall be limited, by impedance o
bl, to 25 _A. Reaching this current limit does not terminate the test and should
the supply source.

voltage and
testing shall

sents a more

), unless it is
bndition for a

iguration that

°C (77 +9°F).

pnormal tests

P5 A
e. Clearing

A
r electronic
hot shut

8.1.11 Ifad

cvite 15 Tatedfor bothm ACanmd-DCsupply sources, it shattbetested o thes

produce the more severe test results.

urce likely to
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8.2 Input measurements

8.2.1 With the device energized at rated voltage and frequency in accordance with 8.1, the device’s input
voltage and current shall be measured.

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

8.2.3 Devices marked with a continuous voltage range shall be tested at both the lower and upper end

of the range.

8.2.4 The test results are considered acceptable if:

a) THhe current measurement does not exceed the marked rating by more than 107

b) If
mark

8.3 Leakage-current test

8.3.1 A devi
requirements
accessible ng

8.4 Tempergture test

8.4.1 When

specified in T
variations ab
points on the

8.4.2 A light

heat sink’s physical and thermal charaeteristics shall be such that the test simulates the mos

engine thern
markings.

8.4.3 The n
accordance \

8.4.4 Light 4
designated tgq

the device is marked with a power rating, the power measurement does'not e
ed rating by more than 10% plus 0.5 W.

e with an exposed non-current-carrying metal part shall. comply with the leg
in CAN/CSA-C22.2 No. 250.13 / UL 8750. The measurement shall be mg
n-current-carrying metal part of the enclosure of the-dévice.

ested as described in 8.4.2 — 8.4.13, the (maximum temperatures shall not
able 5 when normalized to the case temperature test point rating (tc). Ambien
bve or below t¢ shall be respectively subtracted from or added to temperature
device in order to make this determination.

engine shall be tested in open air while mounted to its intended holder and h
al conditions likely to e encountered in service when installed in accord
brmal temperature” test shall be conducted with the device oriented and
yith 8.1.

ngines(shall be provided with a case temperature test point on their exts
, Which“is measured as part of this test and marked per Table 7, ltem 15.

b, and

xceed the

tkage current
ide from any

pxceed those
I temperature
5 recorded at

eat sink. The
t severe light
hnce with its

energized in

brior surface,

8.4.5 The t

Tperature data shatt—be normatized to the ¢ Tating to determine comptia

maximum acceptable temperature limits for the device.

nce with the

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 tc temperature.


https://ulnorm.com/api/?name=UL 8753 2018.pdf

JULY 31, 2013 CAN/ULC-S8753 ¢ ANSI/UL 8753 23

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 tc 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 t¢ 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 acceptable temperature limit.

8.4.8 Since these are considered normal operating conditions, circuit-interrupting or power-limiting
protective components shall not be triggered by this test. Compliance may be verified by monitoring the
device’s current or power consumption, or light output.

8.4.9 The te$t shall be confinued uniil constant temperatures are obfained. Temperatures.afe considered
to be constant 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 are still not rising.

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

8.4.11 A thefmocouple junction and the adjacent thermocoupledgad wire shall be securely held in thermal
contact with fthe surface of the material of which the température is being measured. In| most cases,
adequate thefmal contact will result from securely cementing-the thermocouple in place. If a metal surface
is involved, brazing or soldering the thermocouple to thelnetal might be necessary.

8.4.12 When measuring the temperature on the.thermal interface, a thermocouple may pe cemented
within a smal| hole or depression drilled into the_heat sink, provided that the thermocouple b¢ad is located
within 1mm df the interface surface.

8.4.13 At the¢ discretion of the manufacturer, the temperature of a coil winding may alfernatively be
measured by|the rise (change) of resistance method in accordance with CAN/CSA-C22.2 Ng. 250.13 / UL
8750.
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8.5 Dielectric voltage-withstand test

8.5.1 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 6, where V is the maximum potential working voltage

of the circuits under test.

8.5.4 The ditlalectric voltage-withstand test shall be conducted using test equipment having

larger transfg
from zero un
increase in th
its value bein

8.5.5 The s€
resistor is co

voltage less
voltage equa

8.6 Harmon

8.6.1 Requir

8.7 Drop teg

8.7.1 All ligh
for wet locati

a) D
contg

b) D
by a

c) D

rmer, the output voltage of which can be varied. The applied potential‘shall
til the required test value is reached, and shall be held at that value”for 1
e applied potential shall be at a substantially uniform rate and asyrapidly as ¢
g correctly indicated by a voltmeter.

nsitivity of the test equipment shall be such that when a 120,000 ohms minimt
hnected across the output, the equipment indicates accéptable performance f
than the specified test voltage, and indicates unacgeptable performance fq
to or greater than the specified test voltage.

c distortion test

bments from CSA C22.2 No. 1993 / UL 1993, Clause 8.7 apply.

t

engines shall be subjected {o_this test using the test floor described in 9.4. De
bns shall first be conditioned-as described in 8.13. After each drop, there shall

bmage to the enclosure- making uninsulated live parts or internal wiring access
ct, as determined-by'6.6,

bmage to intérnal components resulting in a reduction of electrical spacings, a
subsequentDielectric Voltage-Withstand test,

hmage that would hinder the ability of the light engine to properly engage its Ig

The

eceptability of any damage as determined by a subsequently performing 10 ¢

a 500 VA or
be increased
minute. The
bnsistent with

m calibrating
Dr any output
r any output

vices marked
be no:

ible to

5 determined

mpholder.
ycles of the

Mechanicat-Cycting 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.


https://ulnorm.com/api/?name=UL 8753 2018.pdf

JULY 31, 2013 CAN/ULC-S8753 ¢ ANSI/UL 8753 25

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.
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 ddg
distorted or
withstanding

8.9 Deflection test

8.9.1 The e
applied using

Exception:
fusion techni

8.9.2 The fo
maintained fd
part of the er

8.10 Tests ¢

8.10.1 Devid
attenuates th
/UL 1993, C

8.10.2 Devic|
by the devicq

a) D
most

vice shall be allowed to cool to room temperature and examined. The deviet
nave any damage that would impair its usage, and it shall be capable) of
the Dielectric Voltage-Withstand Test of 8.5.

closure of a lampholder shall be capable of withstanding ‘& force of 89 £5
a 12 mm (0.472 in) diameter rod with a hemispherical end.

[his test not required if the light engine enclosure’ tomponents are secured b
hues. See 5.3.10 for examples.
r a period of 1 minute. The force, when dpplied along a joint of snap-together p
closure, shall not result in a shock hazard or damage that can create a fire hg
f dimmer circuits

es designed for use witha series-connected (two-wire) dimmer, where
b supply source of the light engine, shall be tested in accordance with CSA C2

ause 8.12.

s designed foruse with a low voltage dimming control, where the dimming sigr
on contacts'independent from those used for power, shall be tested as follow

Uring the Temperature Test in 8.4, the dimming signal shall be adjusted to pro
severg test results, and

shall not be
subsequently

N (20 +1 Ibf)

adhesive or

rce shall be gradually increased from zer@until the specified value is reached and then

arts or to any
zard.

the dimmer
2.2 No. 1993

al is received
S:

duce the

b) T

e apnormat temperature testim CSA €222 No 19937 0t1993,Crause8-12.

3 shall be

conducted on the power contacts. During this test, the low voltage dimming signal shall be
adjusted to produce the most severe test results.

8.10.3 Devices described in 8.10.2 shall be marked per Table 7, Item 13.
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8.11 Humidity conditioning

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

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

Following this conditioning and while still exposed to moist air, the device shall comply with the Dielectric

Voltage-With
parts, and be

8.11.2 For t
operational i

8.12 Water gpray test

8.12.1 A deVv
shall not entq

8.12.2 A de
positioned ag
most severe

8.13 Cold d
8.13.1 Three
+2°C (-31 13
subjected to

8.14 Abnorn

8.14.1 A ligh
UL 8750, as

8.14.2 Durin
also be conn

Efand Test of 8.5 between current-carrying parts and accessible non-curreni-g
able to operate normally afterwards.

he purpose of this test an exposed metallic thermal interface, ormoné cov
sulation, shall be considered an accessible non-current-carrying metal part.

ce intended for use in wet locations shall be subjected, ta the test described in
r the ballast or device lampholder compartments.

vice that is marked to indicate a specific orientation or restricted positior
marked. A device without such a marking shall’'be positioned in the way that
est results. A water spray shall then be applied by the apparatus described in 4
op test

samples of devices marked for@se in wet locations shall be cooled to a temp
6°F) and maintained at this\temperature for 3 hours. While still cold, the sam
he Drop Test of 8.7.

hal condition tests « light engine

t engine shall be sUbjected to the Component Failure Test in CAN/CSA-C22.2
pmended below.

j each test, any ungrounded accessible non-current-carrying metal parts, if p
ectedto ground through the 3-A non-time delay fuse.

arrying metal

ered by only

B.12.2. Water

ing shall be
results in the
).6 for 1 hour.

prature of -35
ples shall be

No. 250.13 /

rovided, shall

8.14.3 Wher

thecompornent faituretestis performed-oma ctircuit, it may be conducted on

component as either an open or short-circuit.

Exception No. 1: Resistors shall not be short-circuited.

ny electronic

Exception No. 2: 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 CAN/CSA-E60384-14 / UL
60384-14.
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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

supply, with
current for th

8.16 Mechanical cycling test

8.16.1 Each
from their reg
shall be unpq

8.16.2 Durin
normal use,

8.17 Abnorn

8.17.1 Thred
test in UL 24

8.17.2 Thelli
pins within th
light engine’s
to disturb the

8.17.3 The ¢
current for fif

ts oufput current Timited o within 2% of the Tight engine’s rated current, shall supply the

S test.

of the three light engine samples shall be subjected to 500 cycles of insertion
bpective holders (mating sockets) without mechanical malfuretion or damage
wered for this test.

j each cycle, the sample shall be fully inserted inte.its holder in a manner t
vith the light engine contacts fully engaging the hgldef’s contacts.

hal overload test

samples of the light engines and their holders shall be subjected to the Abnor
b9, and as amended below.

pht engine samples shall be prepared by having a suitable load connected acro
e device so as to cause the.device to draw 150% of its rated current at rated
electrical circuit may be modified as needed to accomplish this, but care shal
ground path, if one is provided.

amples shall be inserted and removed from their holders to make and break
y cycles of operation, at a rate no greater than 10 cycles per minute.

and removal
The holders

nat simulates

mal Overload

5s the contact
voltage. The
be taken not

the specified
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8.18 Grounding contact test

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

8.18.2 For each sample, one conductor shall be secured to the holder’s ground terminal in the intended
manner. The other conductor shall be securely soldered or welded to the accessible non-current-carrying
metal parts on 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 Light fengines that are intended to be mounied in contact with a non-infegral heat|sink shall be
subjected to this test, using the setup described in 9.8.

8.19.2 The spmple 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 enclasure, electriral barrier, or

insulation coifnponents.

8.19.3 The tgst results are considered acceptable if:
a) There is no emission of molten material,

b) Np point on the cheesecloth chars, ignites, or burhs,

c) There are no openings created that permit contact with any part considered a rigk of electric
shock, as determined by 6.6,

d) The sample complies with the dielectfic voltage-withstand test in 8.5 between sypply source
input|and accessible metal parts afterthis test is complete,

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

f) NQ polymeric enclosure component exceeded its mechanical impact relative theqmal index,
and

g) Np internal elettrical barrier or insulation component exceeded its electrical relafive thermal
index.

Exception: |n liet;of compliance with items f — g, the test may be continued for 15 days or until a
protective conponent permanently shuts down the device, whichever comes first. At the conclusion of the
test, if the devi [ i =T, [

8.19.4 If the test is interrupted by a protective component or feature that automatically resets, the test
shall be continued until the component or feature has operated for at least 10 cycles, but not less than 7.5
hours.
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8.19.5 If the test is interrupted by a protective component or feature that requires manual reset (e.g.,
pressing a pushbutton actuator or cycling the supply source off and on), the protector shall be reset and
the test restarted. This shall be continued until the component or feature has operated for at least 10
cycles.

8.20 15-VA available power measurement test

8.20.1 When evaluated per 8.20.2 — 8.20.6, the power available to a circuit is not considered to be a risk
of fire if the maximum power available to the circuit is less than 15 VA under any loading condition,
including short circuit, measured after 1 minute of operation.

8.20.2 The point in the circuit under evaluation is to be connected to the measurement circuit as shown
in Figure 1. The exiernal adjusiable Toad resisfor is to be initially set for its maximum re}istance. The
adjustable repistance is then to be reduced gradually to the point where 15VA is being, digsipated, and
adjusted as npeeded in an attempt to maintain 15VA for 1 minute. If 15VA cannot/be)majntained for 1
minute unden any load condition, the test shall be discontinued.

8.20.3 If the |supply to circuit under evaluation consists of other than a singlé/resistor, the test described
in 8.20.2 sha)l be repeated under any single component fault conditions within the supply dircuit likely to
result in gredter output power availability. The fault condition shall first be-applied, and thef the variable
resistance lo@d shall be adjusted as needed. A new sample shall be Gsed for each comporjent fault.

Exception: omponents for which the reliability against failUre’ has been deemed acceptable by a
separate inJestigation. Examples of such components inglude optical isolators evalupted to CSA
Component Acceptance Service No. 5/ UL 1577; and capacitors evaluated to CAN/CSA-EQ0384-14 / UL
60384-14.

8.20.4 If a tgst is disrupted by the operation of a suitable protective component (e.g., fuse| thermal link,
fusible resistgr) before 1 minute of operation, thenthat test can be discontinued.

8.20.5 If a test is disrupted by the failure«gf other circuit components (e.g., capacitor, diode| coil winding,
foil trace) thgn that test shall be repeated two additional times, with new samples, under the same test
condition. Tept disruption by opening.of the same, or a different, component during these rgpeated tests
is acceptablel

8.20.6 If thefe is any indication”of component overheating during any of the tests describgd in 8.20.2 —
8.20.5 (e.g., pdor, smoke,discoloration, glowing, cracking, melting, or changes in circuit cyrrent through
the fault), the test condition shall be repeated as part of the Abnormal Condition Tests in 8J14.
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8.21 Dimensional conformity tests

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

8.21.2 Alternatively and where practicable, the critical dimensions of the light engine bases may be

measured and compliance verified against the system’s specifications.

9 Test Apparatus

9.1 General

9.1.1 This s¢ction summarizes test equipment and environmental conditions needed for the laboratory

facility where

9.1.2 Unless
(68°F to 86°H

9.1.3 Test e(
of re-calibrati
but not exces

9.1.4 Teste
laboratory nu
test.

9.2 Instrumeéntation

9.2.1 The
voltmeter-mu

input impedainces shall be used if the impedance of the circuit under test warrants it. A

measuring a

9.2.2 For defermining values of veltage, a true rms indicating meter having a frequency resj

three times t
used. If appli
rms-voltage 1
capacitance

9.2.3 If it is mecessary to determine peak-voltage value, an oscilloscope with a high-imped

minimum) in

testing would be conducted.

otherwise specified, the tests shall be carried out at an ambient temperattre of
) with a relative humidity between 30 and 70%. Atmospheric pressuré is not s

uipment shall be in a schedule of initial calibration and periodic _re-calibration. T

20°C to 30°C
pecified.

he frequency

bn for electronic instrumentation shall be as recommended by the instrument manufacturer,

d 1 year between calibrations.

quipment shall have a method of specific identifieation, such as serial numbe
mbering system, so that the equipment used for\the test may be noted in the

oltage in other than the supplycircuit shall be measured using a
tiplier combination having a resistance of not less than 10,000 W/V. Meters

supply circuit is not specified’

he frequency invplved and having an adequate crest factor (ratio of peak to

I or a unique
results of the

Voltmeter or
having higher
voltmeter for

onse at least
rms) shall be

cable, consideration should be given to the DC component of the wave-shapg. If a referee

heasurementiis- necessary, a meter with an input impedance of 10 MQ shunte
bhall be used.

ut probe shall be used.

i by 30 pF of

ance (10 MQ

9.2.4 For thermocouple measurements, either a thermocouple potentiometer or an electronic instrument
shall be used. An electronic instrument shall have an accuracy at least as good as the thermocouples
described in 9.3.
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9.3 Thermocouples

9.3.1 Thermocouples are to consist of wires not larger than 24 AWG (0.21 mm?) and not smaller than 30
AWG (0.05 mm?). It is standard practice to employ thermocouples consisting of 30 AWG iron-constantan
(Type J) wires and a potentiometer-type or electronic instrument; and such equipment shall be used
whenever referee temperature measurements by thermocouples are necessary. The thermocouple wire
shall conform to the requirements for thermocouples as listed in the table of special limits of error of
thermocouples in ANSI/ISA MC96.1.

9.3.2 It is permissible to use thermocouples consisting of chromel-alumel (Type K) or copper-constantan
(Type T) wires if it is determined that high-frequency ballast operation results in eddy current heating of
iron and constantan thermocouples.

9.4 Test flogr

9.4.1 The tgst floor used for the drop test shall consist of a layer of nominal, 25 mm (1 in) thick
tongue-and-groove oak flooring mounted on two layers of nominal 19 mm (3/4”in) thick plywood. The
assembly shall rest on a concrete floor or an equivalent non-resilient floor duting the test.

9.5 Articulated probe
9.5.1 See Figure 2 for articulated test probe specifications.
9.6 Water spray apparatus

9.6.1 The water spray test apparatus shall consist of thrée spray heads constructed in acgordance with
the details specified in Figure 3 and mounted in a water supply pipe rack as illustrated in Figure 4. The
water pressufe 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 dgvice shall be
brought into the focal area of the three sprayyheads in such a position and under such cpnditions that
water will be most likely to enter, except that Consideration shall be given to the normal mounting position.

9.7 Cheesedgloth

9.7.1 The cheesecloth shall be-bleached cheesecloth, 914 mm (36 in) wide, running 26 to [28 m?/kg (14
to 15 yd%/Ib) pnd having what is’known in trade as a count 32 by 28. That is, for any squale centimeter,
13 threads inf one directiofnand 11 in the other direction (for any square inch, 32 threads infone direction
and 28 in thg other diréction).
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9.8 Abnormal temperature test setup

9.8.1 Refer to Figure 5 for an illustration of this setup. This test shall be performed using the same setup
and power source that would be used for the Temperature Test in 8.4, as modified below.

9.8.2 The light engine shall be installed in its lampholder with a spacer used to create a gap between the
thermal interface and heat sink. This spacer shall be placed as close to the edge of the thermal interface
as the construction allows. The spacer shall be a rigid plastic washer, size M5, 10 mm in diameter, 1.0
mm thick (DIN 125).

Exception: If the M5 washer is too thick to allow the light engine to engage and be energized by the
lampholder, the next smaller metric washer sizes (M4, M3.5, M3, M2.5, M2 and M1.6) shall be tried in
turn. The larfest of these washers that allows the light engine to engage and be energlzed from the
lampholder shall be used as the spacer for the test.

9.8.3 A layet of cheesecloth shall be tacked loosely around the sample.
10 Device Markings
10.1 General

10.1.1 A deVice shall be legibly marked using one or more of the.following methods in acg¢ordance with
Table 7:

a) Lettering on a pressure-sensitive label,

b) Ink-jet lettering,

¢) Ink-stamped machine lettering,

d) Ink-hand stamped lettering,

e) Indelibly printed lettering,

f) Dig-stamped lettering,

g) Mplded (recesSed) or embossed (raised) lettering,
h) Mplded-or gast lettering,

i) Et¢hedlettering in metal,

j) Laser printing, and

k) Silk screening and transfer printing.
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10.1.2 A marking shall be of the minimum size (S ) and in the location (L ) shown in the “Format”
column of Table 7 and as defined in Tables 8 and 9.

10.1.3 “Verbatim” in the “Text” column of Table 7 indicates that the marking shall consist of only the exact
words shown or a marking including these words and conveying the original intent. Alternative wording for
other markings in the table may be used subject to evaluation.

10.1.4 In Canada, bilingual marking is the jurisdiction of Canadian provincial regulatory authorities, which
may require marking to also be in French, as shown in Annex C.

10.1.5 All markings shall have lettering in which:

a) THhe precaufionary signal word is at least 2.0 mm (0.08 in) high,
b) The text is at least 1.3 mm (0.05 in) high and contrasting in color to the packgrqund, and

c) If molded or stamped in a material, the text is at least 2.0 mm (0.08,i0) high, anf if not
contrpsting in color, a depth or raised height of at least 0.5 mm (0.02/in).

10.1.6 Pressure-sensitive labels of the permanent type (Type P) thatare/secured by adhgsive shall be
part of a marking and labeling system in accordance with CSA C22,2 No. 0.15 / UL 969. The adhesive of
the pressure-sensitive labels of the permanent type (Type P) shallbe suitable for the applicption surface,
temperature, |and environment.

10.2 Identifications and ratings

10.2.1 All references are to Table 7 unless otherwise*noted.

10.2.2 A deVfice shall be marked with the followihg:
a) ldentification of the company responsible for the product per Item 1. The identification may
be in|a traceable code if the device is identified by a brand or trademark owned by|a private
labelgr,
b) Alcatalog number, model number, series number, or other similar designation per Item 2,
c) Aldate code ofiather dating period of manufacture not exceeding any three congecutive
months per Iltem-3. The date marking may appear on the surface of the device or lamp base

screw shell.and may be abbreviated or appear in a nationally accepted conventional code or in
a code affifmed by the manufacturer, if it:

tyDoes ot Tepeatinmtess tham toyears, amd

2) Does not require reference to the production records of the manufacturer to
determine when the product was manufactured, and

d) Factory identification, if more than one location, per Item 4.
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10.2.3 A device shall be marked with an output rating that includes voltage, frequency, power, and current
per ltem 5. Devices evaluation for operation over a range of input frequencies shall be marked “X — Y Hz,”
where “X” is the lower frequency limit, and “Y” is the upper frequency limit.

10.2.4 A device with a power factor rating greater than 0.90 may be marked per Item 6.

10.2.5 With regard to environmental markings:

a) Devices intended for dry locations only shall be marked per ltem 7,

b) Devices intended for dry and damp locations shall be marked per Item 8,

c) D

d) D
mark

10.2.6 All dg

10.2.7 Devic
per ltem 12.

10.2.8 Devic

pvices Intended tor wet locations without restrictions shall be marked per ltem

bvices intended for wet locations with restrictions on their mounting orientation
d per ltem 10.

vices shall be marked per Item 11 unless they have been evaltiated for use V

s evaluated for use on two-wire (e.g, cut-phase) dimmerccireuits may optiona

s that have been evaluated for use with low veltage dimming controls per

marked per lfem 13. The blank shall be filled with “0 — 10V”:0r an equivalent descriptor.

10.2.9 Devic|

10.2.10 The
shall be dend

10.2.11 Devi
system desig

10.3 Instruc|

10.3.1 Rese

Es that are double insulated and comply withy 6.8.2 shall be marked per Item 1

case temperature test point rating, tg,;shall be marked per ltem 15. The locatio
ted by a dot, circle, or some other means that allows it to be easily located.

ces that are part of a defined-fit system shall be marked per Item 16 with r¢
nation as well as all appli¢able electrical, mechanical and thermal fit codes (id

fions

ved for future use:

9, and

shall be

vith dimmers.

ly be marked

B8.10 shall be

4.

n of this point

bgard to their
entifiers).
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Table 1
Thickness of metal enclosures
Metal Minimum thickness of metal enclosure, mm (in)
Die-cast metal 1.2 (0.047)
Uncoated sheet steel 0.662 (0.026)2
Nonferrous sheet metal 0.81 (0.032)
20.51 mm (0.02 in) is acceptable if the enclosed cavity is filled with potting compound.
Table 2
Ratings of polymeric materials?
Environmeéntal rating Minimum Performance Level Class® (PLC)
CTI Hwd HAI4
Dry Igcation 4 4 (3) 3(2)
Damp location 3 4 (3) 312)
Wet Idcation 2 4 (3) 3{2)
a Enclosures off phenolic, urea, or other thermoset materials are acceptable as legacy materials:~Thermoplastic njaterials shall
comply with thi$ table. First, the flammability classification is determined, and then CTI, HW{xand HAI requiremefts are
determined as f function of the flammability classification.
b The suitability| of materials deficient in one of more performance level may alternatively be determined by the applicable end-

product tests o
¢ For materials

evaluated using
numbering for i
Material perforr
the exact numg
d These values
comply with thqg

considerations in CAN/CSA-C22.2 No. 0.17 / UL 746C.

mproved performance (PLC=0 is best; PLC=5 is poorest).and avoid an excessive level of implied

rical results.

assume a V-0 flammability rating. Materials having only 5-VA or 5-VB flammability ratings are ac
values in parentheses.

with other than VTM flammability classifications, the performariceNevel class (PLC) for material sh
the specimen thickness employed in the end product. PLCs_have been established in order to give a consistent

hances for several tests and recorded as PLC values are‘based on the mean test results rather t

all be

precision.
an recording

eptable if they

Table 3
Minimum spacings at other than printed wiring boards
Location Type Potential, V2 Shortest distance, mm (in)?
Dry or damp Up to 300 (425) 1.2 (0.046)
Dry or damp Up to 600 (848) 3.2 (0.125)
Wet Up to 600 (848) 48 (0.187)

2 The figures.invparentheses are peak voltages. When evaluating the voltage of a circuit that
producestother than sinusoidal waveform, both rms and peak values are evaluated and the
requirement for the larger spacing shall be applied.

b Intermediate distance values for potentials between 300V and 600V in dry or damp
locations may be linearly interpolated.
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Table 4

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 test 8.5 1 sample; can be the same as used for input measurements, but not the sample
for temperature test as the thermocouples can interfere with the test.

Harmonic distortion test 8.6 1 sample of the device; can be the same as used for input measurements.

Drop test 877 tSampteof eacihrenciosure type carm be subjectedto-3drops, or if agreeable to all
concerned, three samples each of which can be subjected to one drop.

Enclosure molg-stress relief conditioning 8.8 1 sample of each enclosure type; may be same aS‘used |in drop test.

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

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

Humidity condifioning test 8.11 For damp location rating, 1 sample; may be used in prev|ous tests.

Water spray tegt 8.12 For wet location rating and device is not"potted, 1 samplg of each enclosure type;
can be the same as used above.

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

Abnormal condjtion tests — light engine 8.14 Number of samples depends on complexity of circuitry.

Millivolt drop tept 8.15 3 samples.

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

Abnormal overlpad test 8.17 3 samples.

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

Abnormal tempgrature test 8.19 1 sample; témperature test sample may be used.

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

Dimensional conformity tests 8.21 Numbeér of samples vary, depending on fit system.

Note: This tabld
parties concern

ed.

is a summary of test samples typically needed. Actual number of samples may vary where agre

bable to all

Table 5

Maximum acceptable temperature limits

Table 5 revised October 1, 2013

Components Thermocouple method Rise pf resistance
method
°C (°F) °C (°F)
Capacitors a
Fuses 90 (194)
Coil insulation $ystems®
Class 105 insulation systems 90 (194) 95 (203)
Class 130 insulation systems 110 (230) 120 (248)
Class 155 insulation systems 135 (275) 140 (284)
Class 180 insulation systems 150 (302) 165 (329)
Potting compound c
Printed-wiring boards @
Internal wiring a
Electrical Insulation
Vulcanized fiber employed as electrical insulation for other than coil systems 909(1949)
Other polymeric materials a
Surfaces

Table 5 Continued on Next Page
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Table 5 Continued
Components Thermocouple method Rise of resistance
method

oc (OF) oc (OF)

Thermal interface 110 (230)

Any surface that can be contacted by a user during light engine operation €

or replacement

Lampholder surface 90 (194)

Surface temperature point, tc As marked

temperature (MOT).
b Regarding insulati

) less than the softening point of the compound as determined by ASTM E28; or
) less than the softening point of the compound as determined by ASTM D36/D36M; oy
) less than the softening point of the compound as determined by ASTM D1525¢

d For vulcanizefl fiber that has been investigated for use at a higher temperature, the higher temperature applies
maximum temperature.

€ The lesser of|90°C (194°F) or, if polymeric, the material’s relative temperature index (RT1) with impact.
f The t¢ rating

ghall not exceed the temperature limitof the surface or the material on which it appears.

@ For internal polymeric parts, the material’s electrical RTI; for electrical components, their marked or rated maximum operating

ing of any

t least:

instead of the
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Table 6

Dielectric voltage withstand potential

Test potential (V)

Circuit location

2V + 1000

Between primary circuits and accessible dead conductive parts

dead conductive parts

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

Between the primary and secondary circuits

Between PWB traces or other parts operating at different potentials

500

dead conductive parts

Between a secondary circuit operating at no more than 70 V peak and accessible

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

Table 7
List of required markings
Iltem Product markings? Text Formgt| Text reference

1 MANUFACTURER’S IDENTIFICATION S13L1 10.2.2(a)

2 CATALOG 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 ____VOLTS____AMPS _____ WATTS ____ HERTZ (or) S13L1 10.2.3
__V_____A____W__ Hz

6 HIGH POWER FACTOR or HPF S13L1 10.2.4

7 RISK OF ELECTRIC SHOCK — USE IN DRY LOCATION Verbatim S13L1 7.1.1,10.2.5(a)
ONLY

8 SUITABLE FOR DAMP LOCATIONS (or) RISK OF Verbatim S13L1 7.2.1, 10.2.5(b)
ELECTRIC SHOCK - DO NOT USE WHERE DIRECTLY
EXPOSED TO WATER

9 SUITABLE FOR WET LOCATIONS Verbatim S13L1 7.3.1, 10.2.5(c)

10 SUITABLE FOR WET LOCATIONS - MUST BE USED Verbatim S13L1 7.3.1, 10.2.5(d)
(description of restricted positioning)

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, 10.2.9
(or symbol shown in Figure 6)

15 tc = xx2C\(xx represents t¢ rating) Verbatim S13L1 8.4.4,10.2.10

16 Defined-fit system designation and identifiers (alphanumeric | Verbatim, or symbol | S13L1 5.5.1, 10.2.11
codes or symbols)

@ The text shown in the table does not represent the actual minimum size and typestyle required. Text in parentheses () is
descriptive or ipformative and not part of the actual marking notice.
|
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Table 8
Size designations for marking height, size and type face
Size designation Letter height Font size Font type face uppercase
mm (in)
S13 1.3 (0.051) 5 Universal bold, Arial bold,
S20 2.0 (0.079) 75 Helvetica bold, Zurich BT
528 2.8 (0.110) 11 bold, or Sans Serif
Table 9
Location designations for markings
Location designation Description Marking
41 On the product Type P
174 On smallest unit packaging, point-of-sale package, carton, or Type T
instruction sheet

Notes:
Type P designiates a permanent marking that is intended to remain in the applied position fof.the lifetime of thg device under
conditions of ngrmal use. It provides information required for the user maintenance over the‘expected life of the dlevice. If a

label is used, itfmust be made of material that complies with 10.1.6.
Type T designrtes a temporary label, instruction sheet, or tag that is not required after installation. It providgs installation
instruction and finformation not required after installation. It is made of printed mattef with or without attachment tp the device.
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Figure 1
Connection of wattmeter
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Figure 2
Articulated test probe
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Figure 3

Spray head assembly

ASSEMBLY S

i

VS

F ) BODY
38-1/2° B-=t C—
\ A - Ml:_

| ———

I

—— b

/7
(MAX)

H(ORLL THRD) o

45° COUNTERSINK -
S (DEEP)

e
T

1/2 TAPERED PIPE
THREAD -

ol TN

N
N (MAX.)
’H‘ 3 HOLES -, T (ORLOTHRU)
SPACE 120°

R (DRILL TO DEPTH
REQUIRED FOR THROAT)

V (HEX. OR ROUND

BAR STOCK)
U (DRILL THRU L= (e

3 - SQUARE SECTION SLOTS -
60° HELIX = LEADING EDGES

IDE x G DEEP - SPACE 120° -
e

ENT TO RADIAL HOLES

ltem mm inch ltem mm inch

A 31.0 1-7/32 N 0.80 1/32

B 11.0 7/16 P 14.61 575

C 14.0 9/16 1463 576

D 14.68 578 Q 11.51 453
14,73 .580 11.53 454

E 0.40 1/64 R 6.35 1/4

F c c S 0.80 1/32 b

G 1.62 .06 T 2,80  (No. 35)

H 50 (N0 9) g 2750 (No. 4u)h

J 18.3 23/32 v 16.0 5/8

K 3.97 5/32 W 1.52 0.06

L 6.36 1/4

M 2.38 3/32

O Nylon Rain—Test Spray Heads are available from
Underwriters Laboratories

b ANSI B94.11M Drill Size

€ Optional — To serve as a wrench grip.

RT100F
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