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UL Standard for Safety for Self-Ballasted Lamps and Lamp Adapters, UL 1993
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Summary of Topics

This revision of ANSI/UL 1993 dated March 26, 2021 includes the following changes in
requirements:

— Copper-alloy screw bases and moist ammonia air stress cracking test option for copper
alloys; 6.1.2, Table 6.0A, Table 8.1, 8.20 and Table 8.3

— Maximum conductive length of Edison screw bases; 6.1.5, 6.1.6, Table 6.0B, Figure 6.1 and
8.10A

— Evaluation of tack-soldered electrical connections; 6.2.2 and 8.21

— Drop impact test determination for severely damaged lamps;-SA8.8.2, SA8.8.4,| Figure
SA8.4, Table SA10.1 and SA10.4.3

— Thigkness of meal G5 and G13 lamp bases; 5.1.3, 6.1/7;and 6.1.7

— Lamps with movable joints; 5.5, Table 8.1, 8.22, 8.23 and Table 8.4

— Revjsion to Type A lamps — Revisions to HF test source; SC4.1.2, SC4.1.3 and §C4.1.4

— Additional requirements for evaluating?LED lamps as direct replacements for specific high
intensity discharge (HID) lamps; 2.1 and Supplement SD

— Typg A/B tube lamp markings/SA10.4.4, SA10.2.8 and Table SA10.1

— Linear LED lamps; SA1.6, SA5.4.2, SA8.5.3, SA8.5.6, SA3.10A, SA6.14A, SA8.2¢4 and
SA8.4.5

— Tenmperature Test.- LED Lamps; SA8.5.6 and SA8.5.7

— Addition_of-Supplement SE - Special Use Lamps; 1.6, Table 5.2, and Supplemept SE

— New Test, Construction, and Marking requirements for LED Lamps with Integral
Rechargeable Batteries; Supplement SF

— Miscellaneous editorial updates; 4.5.1.2, SA6.13.4, SA8.19.3

Text that has been changed in any manner or impacted by UL's electronic publishing system is marked
with a vertical line in the margin.

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated
August 9, 2019 and October 9, 2020.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted-in any ;form -by- any jmeans;-electronic,; mechanical: photocopying,-recording; ror-otherwise
without prior permission.of UL.
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UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fithess for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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Preface

This is the harmonized ANCE, CSA Group, and UL standard for Self-Ballasted Lamps and Lamp
Adapters. It is the third edition of NMX-J-578/1-ANCE, the third edition of CSA C22.2 No. 1993, and the
fifth edition of UL 1993. This edition of CSA C22.2 No. 1993 supersedes the previous edition published in
2012. This harmonized standard has been jointly revised on March 26, 2021. For this purpose, CSA

Group and UL are issuing revision pages dated March 26, 2021, and ANCE is issuing a new edition dated
March 26, 2021.

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

CSA Group, and Underwriters Laboratories Inc. (UL).

Harmonizati
Electrotechn

This standar
standard.

The present
Normalizacig
of the lamps

This standar
of the CSAT]
Committee o
Committee.

In Canada, 1
preface to C4

Application

The efforts and

cal Standards for the Nations of the Americas (CANENA), are gratefully acknow

d is considered suitable for use for conformity assessment within the stated

Mexican standard was developed by the CT 34 — lluminacion from th
n de la Asociacion de Normalizacion y Certificacion, A.C.,, CONANCE, with the
and ballasts manufacturers and users.

] was reviewed by the CSA Integrated Committee ©n*Kighting Products, under t
echnical Committee on Consumer and Commergial Products and the CSA Stra
n Requirements for Electrical Safety, and has<been formally approved by the C

AN/CSA-C22.2 No. 0.

of Standard

support of t

he Technical

scope of the

e Comite de
collaboration

he jurisdiction
egic Steering
SA Technical

or general information on the Standards of the Canadian Electrical Code, Part I, see the

Where referénce is made to a specific number of samples to be tested, the specific number is to be

considered 4

Note: Although
responsibility of

Level of Har

minimum quantity.

the intended primary’ application of this standard is stated in its scope, it is important to note th
the users of the.standard to judge its suitability for their particular purpose.

monization

This standar

d is"published as an equivalent standard for CSA Group and Ul and a propas)

at it remains the

d equivalent

standard for ANCE.

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

Interpretations

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

IEC Copyright

For CSA Group, the text, figures, and tables of International Electrotechnical Commission Publication
61347-2-3, Lamp control gear — Part 2-3: Particular requirements for a.c. and/or d.c. supplied electronic
control gear for fluorescent lamps, copyright 2011, are used in this standard with the consent of the
International Electrotechnical Commission.

These materials are subject to copyright cla|ms of IEC and UL No part of thls publ|cat|on may be
reproduced i syste A ission of UL.
All requests pertaining to the Lamp control gear — Part 2-3: Partlcular requwements for axg. and/or d.c.
supplied elecjronic control gear for fluorescent lamps, IEC 61347-2-3 Standard should he submitted to UL.
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1 Scope

1.1 These requirements are intended to cover both self-ballasted lamps and self-ballasted lamp adapters
rated 120 to 347 V AC nominal for connection to screw-base, pin-base, or recessed single contact (RSC or
R7) lampholders. These devices are intended for use in accordance with the National Electrical Code,
ANSI/NFPA 70, and the Canadian Electrical Code Part I, CSA C22.1, in non-hazardous locations, and the
Instalaciones Eléctricas (utilizacion), NOM-001-SEDE.

1.2 These devices incorporate resistance, reactance, or electronic (solid-state) type ballasts or power
supplies. These devices employ various lamp technologies including, but not limited to, incandescent,
fluorescent, high-intensity discharge lamps, light-emitting diodes.

1.3 These|requirements also include Supplemental Requirements for Light-Emitting~Qiodes (LED),

Supplement BA, for:

a) Sejf-contained LED lamps, rated 120 to 347 V AC nominal for connegtioh to scrgw-, pin-base,

and recessed single contact (RSC or R7) lampholders,

b) Lamps for replacement of an ANSI standardized fluorescent\lamp, and consi
emitting-diode (LED) lamp technologies, with control circuitry, and”a driver or powe

5ting of light-
r supply. The

LED

c) Cd
menti
tungs

1.4 This stz
as photocells

1.5 These gevices are not intended for usewwith emergency exit fixtures or emergency exit |

1.6 Self-ba
additionally g

2 Referend

river and control circuitry will be either integral with the lamp or remote from the

mponent LED lamps, with or without control cifeuitry, an ANSI base othe
pned in (a), for connection to LED driver having alow voltage output, such as re
fen-halogen, MR11 and MR16 shaped lamps.

ndard does not apply to medium-to-medium base (E26) fittings that incorporate
, motion detectors, radio controls, or dimmers covered by other standards.

lasted lamps that emit electromagnetic energy (light) outside the 400 — 700 n
omply with Supplement SE.

e Publications

lamp, and

r than bases
placement for

controls such

ghts.

m range shall

2.1 Normative referénces
2.1.1 For yndated references to standards, such reference shall be considered to refef to the latest
edition and Rl _revisions to that edition up to the time when this standard was approvegd. For dated

references to standards, such reference shall be considered to refer to the dated edition and all revisions
published to that edition up to the time the standard was approved.

ANCE (Mexi

can National Standards)

NMX-J-024-ANCE

lluminacién —

Portalamparas roscados tipo Edison — Especificaciones y métodos de prueba

NMX-J-325-ANCE
lluminacién — Portalamparas para lamparas fluorescentes — Especificaciones y métodos de prueba

NMX-J-565/2-11-ANCE
Prueba de riesgo de-incendio—'Parte 2-10:'Métodos de prueba' basados en-hilo'incandescente/caliente —
Meétodo de prueba de inflamabilidad de hilo incandescente para productos!finales
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NOM-001-SE
Instalaciones

DE
Eléctricas (utilizacién)

NOM-058-SCFI

Productos eléctricos — Balastros para lamparas de descarga eléctrica en gas — Especificaciones de

seguridad

NMX-J-578-ANCE

lluminacién —

CSA Group

Lamparas fluorescentes compactas autobalastradas — Seguridad y métodos de prueba

C22.1-18
Canadian Ele

CAN/CSA-CZ

ctrical Code, Part |, Safety Standard for Electrical Installations

2.2 No. 0-10 (R2015)

General Requirements — Canadian Electrical Code, Part I

C22.2 No. 0.1

19

General Requirements for Double-Insulated Equipment

C22.2 No. 0.1
Adhesive labd

CAN/CSA-CZ
Evaluation of

C22.2 No. 43
Lampholders

C22.2 No. 66
Low Voltage

CAN/CSA-CZ
Equipment fo

C22.2 No. 25
Luminaires

5-15
IS

2.2 No. 0.17-00 (R2018)
Properties of Polymeric Materials

17
1-06 (R2015)
[ransformers — Part 1: General Requirements

2.2 No. 74-16
I use with eleetric discharge lamps

.0-08.(R2018)

| c22.2N0. 25

A3-17

Light Emitting Diode (LED) Equipment for Lighting Applications

| C22.2 No. 256-14 (R2019)
Direct Plug-In Nightlights

CAN/CSA-C22.2 No. 60065:16
Audio, Video and Similar Electronic Apparatus — Safety Requirements

CAN/CSA-C22.2 No. 60950-1-07 (R2016)
Information Technology Equipment — Safety — Part 1: General Requirements

| cANICSA-E60384:14:14 (R2019)

MARCH 26, 2021
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Fixed capacitors for use in electronic equipment — Part 14: Sectional specification: Fixed capacitors for
electromagnetic interference suppression and connection to the supply mains

UL (Underwriters Laboratories Inc.)

UL 94
Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 101
Leakage Current for Appliances

UL 496
Lampholders

UL 746C
Polymeric Materials — Use in Electrical Equipment Evaluations

UL 796
Printed-Wiring Boards

UL 796F
Flexible Materials Interconnect Constructions

UL 840
Insulation Cqordination Including Clearances and Creepage Distances for Electrical Equipmegnt

UL 935
Fluorescent-l.amp Ballasts

UL 969
Marking and|Labeling Systems

UL 1029
High-Intensity-Discharge Lamp-Ballasts

UL 1310
Standard for|Class .2 Power Units

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

UL 1446
Systems of Insulating Materials — General

UL 1577
Optical Isolators

UL 1598
Luminaires

UL 1694
Standard for Tests for Flammability of Small'Polymeric-Component Materials
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UL 2097

Reference Standard for Double Insulation Systems for Use in Electronic Equipment

UL 60384-14

Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed Capacitors for
Electromagnetic Interference Suppression and Connection to the Supply Mains

UL 8750

Standard for Light Emitting Diode (LED) Equipment for Use In Lighting Products

UL 60730-1
Standard for,
Requirement

UL 60730-2-6
Standard for
Requirement

UL 60950-1
Information Ti

Safety Automatic Electrical Controls for Household and Similar(tise; Part
b for Automatic Electrical Pressure Sensing Controls Including Mechanical Requi

bchnology Equipment — Safety — Part 1: General Requiremients

2: Particular
frements

ANSI (Amerigcan National Standards Institute)

ANSI C78.24

Electric Lamgs: Two-inch (51-mm) Integral-Reflector Lamps with Front Covers and GU5.3 of GX5.3 Bases
ANSI C81.61

Specification$ for Bases (Caps) for Electric Lamp$s

ANSI C81.62

Electric Lamgholders

ANSI C81.63

Gauges for Electric Lamp Bases-and Lampholders

ANSI/ISA (American/National Standards Institute/Instrumentation, Systems, and |Automation
Society)

ANSI/ISA M(496.1

Temperature NMeasureriemnt THermocouplies

ASTM (American Society for Testing and Materials)

ASTM D36/D36M
Standard Test Methods for Softening Point of Resins Derived from Naval Stores by Ring-and -Ball

Apparatus

ASTM D56

Standard Test Method for Flash Point by Tag Closed Cup Tester

ASTM D93

Standard-Test Methods for Flash Point by Pensky-Martens Closed Cup' Tester
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ASTM D 1000
Standard Test Methods for Pressure-Sensitive Adhesive-Coated Tapes Used for Electrical and Electronic
Applications

ASTM D1525

Standard Test Methods for Vicat Softening Temperature of Plastics

ASTM E 28

Standard Test Methods for Softening Point of Resins Derived from Naval Stores by Ring-and-Ball

Apparatus
IEC (Interna

IEC 60081
Double-Cap

IEEE (Instity

IEEE C62.41
IEEE Recom

tional-Electrical Commission)
7

ed Fluorescent Lamps — Performance Specifications

te of Electrical and Electronics Engineers)

imended Practice on Surge Voltages in Low-Voltage AC Paower Circuits

NEMA (Natipnal Electrical Manufacturers Association)

NEMA C82.3
Electric Lam

NEMA C78.3
Electric Lam,

NEMA C78.4
Electric Lam

NEMA C78.4
Electric Lam

NEMA C78.4
Electric lamp

Ds — Reference Ballasts for Fluorescent Lamps

75A
ps — Fluorescent Lamps — Guide for Electrical Measures

0
DS - Specifications for Mércury Lamps

2
bs — High-Pressure Sodium Lamps

3
s: Single-Ended Metal Halide Lamps

1

NEMA C78.

Electric Lamps — Double-Capped Fluorescent Lamps — Dimensional and Electrical Characteristics

NEMA C78.389
Electric Lamps — High Intensity Discharge Methods of Measuring Characteristics

NEMA C78.901

Electric Lamps — Single Base Fluorescent Lamps — Dimensional and Electrical Characteristics

NEMA C82.5
Lamp Ballasts — High-Intensity Discharge and Low-Pressure Sodium Lamps

NFPA (National Fire Protection Association)



https://ulnorm.com/api/?name=UL 1993 2021.pdf

16 NMX-J-578/1-ANCE ¢ CSA C22.2 No. 1993-17 ¢ UL 1993 MARCH 26, 2021

NFPA 70
National Electrical Code (NEC)

NFPA 704
Standard System for the Identification of the Hazards of Materials for Emergency Response

2.2 Informative references
2.2.1  See Annex A for a list of component standards.

3 Definitions

3.1 The following terms and definitions apply in this standard. See Figure 3.1 for illustrptions of the
definitions in Clauses 3.4, 3.5, and 3.21.
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Figure 3.1

Example of terminology for lamp adapters

(See Clause 3.1)

\
LAMP BASE

DEVICE LAMP

DEVICE BASE

SUPPLY LAMP

AOLDER

AOLDER

SM685


https://ulnorm.com/api/?name=UL 1993 2021.pdf

18

NMX-J-578/1-ANCE ¢ CSA C22.2 No. 1993-17 ¢ UL 1993

MARCH 26, 2021

3.2 ACCESSIBLE NON-CURRENT-CARRYING CONDUCTIVE (METAL) PART — a conductive part
without basic insulation that, under normal operating conditions, carries no electrical current. A grounded
dead conductive part may carry leakage current.

3.3 DEVICE - a self-ballasted lamp or lamp adapter. The specific name is used when it applies to only
one of the devices.

3.4 DEVICE BASE - a screw-base or other ANSI base that connects the device to a mating lampholder
for outlet boxes or to lampholders provided in luminaires, portable luminaires, or signs.

3.5 DEVICE LAMPHOLDER - a lampholder provided for the replaceable light source.

3.6 DEVICH LAMPHOLDER KEYING — a lampholder design that can accommodate only matching lamp
bases.
3.7 DIMMER, STANDARD - a dimmer or control that modifies the amplitude or.waveshape |of the lamp’s

power source
dimmers typic

3.8 DOUBL
insulation.

3.9 ELECT
by active co
provided by
“Ballast” also

3.10 ENCL
fire or electrid

3.11 LAMP

In Canada an

In Mexico, a
replaceable li

3.12 LAMP
means for ele

in order to reduce light output or energy consumption. This includes the 2-wir
ally used to dim incandescent lamps.

E INSULATION — an insulation system comprised of both basic insulation and su

RONIC BALLAST — a ballast, generally involving.high-frequency switching that

A series capacitive or inductive reactance“appropriate for the high switchin
refers to other drivers or supplies that operate lamp technologies other than fluo

DSURE - a material provided to enclose parts and components that can invol
shock hazard.

A\DAPTER -
d the United States}a self-ballasted lamp with a replaceable light source.

device withvan Edison screwbase provided with its controller and lamph
Oht source;

CONNECTOR - a set of contacts attached to flexible conductors that provides
ctrical connection to a lamp but does not provide mechanical support.

B triac-based

pplementary

is controlled

mponents (transistors, thyristors, and the like); and with the lamp ballasting impedance

g frequency.
rescent.

e the risk of

blder for the

a removable

3.13

LAMP, SELF-BALLASTED - a device provided with a lamp base and incorporating a non-

replaceable light source and any additional elements necessary for starting and stabilizing operation of the
light source, which cannot be dismantled without being permanently damaged.

3.14 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. The grounded (or neutral) supply
conductor is considered to be a live part.

3.15 LIVE PART, HAZARDOUS - a conductive part without basic insulation, where a risk of electric
shock exists.
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3.16 LOCATION, DAMP — an exterior or interior location that is normally or periodically subject to
condensation of moisture in, on, or adjacent to electrical equipment, including partially protected locations.
The interior of a luminaire or sign intended for wet locations is considered a damp location.

Note 1: 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.

Note 2: Devices intended for damp locations may also be used in dry locations.

3.17 LOCATION, DRY- a location not normally subject to dampness, but could include a location subject
to temporary dampness.

Note: For exam;l:le, a building under construction.

3.18 LOCATION, WET - a location in which water or other liquid can drip, splash;or'flow oh or against a
device.

Note 1: For exarnple, vehicle washing areas, showers, or unprotected locations exposed to weather.

Note 2: Devices|intended for wet locations may also be used in dry and damp locations.

3.19 LUMINAIRE, RECESSED - a luminaire that is designed/to\be either wholly or partially recessed in
a mounting surface.

3.20 POWER CAPACITOR — a capacitor used with a.magnetic ballast that is connected:
a) In series with a lamp or lamps and provides the ballast impedance for the lamp curfent, or

b) For power-factor correction across-the input leads of the ballast or across an exfension of the
primafy winding.

3.21 SUPHLY LAMPHOLDER - a_lampholder of a luminaire or portable luminaire or sign that can
accommodafe and supply power tQ a-self-ballasted lamp or lamp adapter.

3.22 TYPE|TEST - testing of a representative sample of the device with the objective of determining if
the device, ap designed and manufactured, can meet the requirements of this standard.

4 General Requirements

4.1 Compgnents

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

In Mexico, the requirements of Clause 4.1 do not apply.

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

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

use.

414

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 Application of requirements

421
United States

have been addressed in the requirements of this standard.

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

422 A pro
requirements

Huct intended to be used in Canada, Mexico, and the United States shall-cor
of this standard for those countries.

4.2.3 A product to be used only in Canada, Mexico, or the United States shall-¢ornply with

requirements

4.2.4 InCarn
0.

4.3 Units of
4.3.1

4.3.2 Value
approximate

4.3.3 Allval

of this standard and the applicable country-specific requirementsj\where so nots

ada, general requirements applicable to these products are provided in CAN/CS

measurement

The values given in SI (metric) units shall be normative. Any other values are for inforn

5 stated without parentheses are the requirement. Values in parentheses are e
nformation.

Lies of voltage and current are roet mean square (rms) values unless otherwise 1

4.3.4 Tempegratures are given in Celsius only.

4.4 Assembly and packaging

441 A dey

ice shall be.completely assembled and wired with each electrical componen

place and with each splice and connection completed when shipped from the factory. The

packaged sef

aratelyiin’the case of a lamp adapter.

es

4.5 Princip

nply with the
the common
d.

A-C22.2 No.

hation only.

xplanatory or

oted.

I mounted in
amp may be

4.5.1 Risk of electric shock

4511

Risk of electric shock can occur due to a number of factors, including:

a) Voltage between conductive parts,

b) Current available,

¢) Whether the current is pulsed or continuous,

d) Frequency of voltage and current,

e)-Pathway through the’human body, and
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f) Skin resistance.

4.5.1.2 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 Vi, 42.4 Vs (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,,s for perception and greater than 5.0 mA,,s for let-go, for direct current and alternating
current up to 1 kHz, the current is considered to be a risk of electric shock. 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 UL 101 or CSA C22.2 No. 0.

4.5.2 Risk of fire

4521 Th

It is difficult fo define the energy level in terms of electrical parameters alone because f

entrapped h
abated by a §

4522 The
standard, the
example, on
causes comf

4.5.2.3 Thioughout this standard, an energy level of 15 WA'is considered to be a suff

support a fir
described in

4524 Thr
5 Mechani
5.1

5.1.1 Encld
without incre
spacing for li

5.1.2 Anern

513 Ame

Encloslures

risk of fire can occur when electrical energy is converted to heat, and the heat

at will determine whether or not there would be combustion. In additiony risk
uitable enclosure (fire can be confined by the enclosure).

re are several possible indicators that are used while conducting a given test. T

check for fire hazard is either by a specific temperature limit or a change of an
b fire indicator is a layer of cheesecloth, and its change ©of state occurs when
ustion.

b. A circuit having less than 15 VA of available power, as determined by theg
Clause 8.19 is considered not to be a fire-hazardous circuit.

bughout this standard, a suitable enclosure is described in Clauses 5.1 and 5.3.

cal Construction

sures shall have the strength and rigidity to resist the abuses to which they 3
asing the risk offire, electric shock, or injury to persons due to a reduction o
ve parts or the le@sening or displacement of live parts.

al enclosure shall comply with the minimum thickness specified in Table 5.1. Alt

closuresshall be of metal or of a polymeric material that complies with Clause 5.3.

is entrapped.
he degree of
of fire can be

roughout this
indicator. For
it ignites and

cient level to
test method

re subjected,
[ the required

brnatively, the

suitability of

+h ol £ H [P H oY~ o492 1 K H dat H P= N $
urc 1o wdal IUIIIIIIIH dil LUtovilr, OUJ Ul TV diTiy Vaott 1o UTLTTTTimIcu Uy C

requirements and mechanical tests in UL 496 or CSA C22.2 No. 43 and Clause 6.1.7.

Table 5.1
Thickness of metal enclosures

(See Clause 5.1.3)

he applicable

Metal Minimum thickness, mm (in)
Cast metal 1.2 (0.047)
Uncoated sheet steel 0.66° (0.026)
Nonferrous sheet metal 0.81 (0.032)

compound.

#Uncoated sheetsteel with.aminimum:of 0:51/mm (0:020'in) is acceptable’if the ballast partjof the device is filled-with potting
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5.1.4 An enclosure constructed of iron or steel shall be protected against corrosion by plating, painting,
or the equivalent on both inside and outside surfaces.

5.2 Openings

5.21

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 uninsulated live parts of a lampholder
into which a lamp connects are not required to comply.

5.2.2 The enclosure openings in a lamp adapter shall be evaluated with the lamp removed.

5.2.3 Ahol
a) Clo
b) Fre

c) Pro
Claus

H 1 4l o laiala H 4 4 N 1 'y
nrarr Crivivourtc u IIUUUII VWITICIT WITT O UIIICIHC W ouimicoutl willr d |a|||p CUTITITULUT g
se-fitting to the emerging lead wires,
e of burrs, sharp edges, and the like, that can abrade the insulation, and

vided with a strain-relief means that complies with the strain relief test for lamp ¢
2 8.11.

5.3 Polymefric materials

531 InCa
and with the 1

nada, a polymeric material shall comply with the _requirements in CAN/CSA-C2
equirements of Clauses 5.3.2 to 5.3.4 and Clause*5.3.6 when the material is usg

hall be:

onnectors of

2.2 No. 0.17
d to:

a) Endlose electrical parts,
b) Proyide direct or indirect support of live.patts, or
c) Both.
In Mexico, the parts of insulating material-that contain live parts and external parts of insulgting material
that provide grotection against electrical shock shall be subjected to the glow-wire test in acgordance with
NMX-J-565/2111-ANCE and to the'following:
a) The test specimen(shall be an end product. If it is necessary to take a part from the [amp in order
to perform the test).care shall be taken to assure that the test conditions are no{ significantly
differgint from that-which occurs in normal use conditions;
b) Thg temperature in the tip of the glow-wire shall be 650 °C.
In the United—States, a potymeric material—shatcomply withthe Tequirements for portabie equipment

specified in UL 746C and with the requirements of Clauses 5.3.2 to 5.3.6 when the material is used to:

a) Enclose electrical parts,

b) Provide direct or indirect support of live parts, or

c) Both.

5.3.2 A polymeric material used to enclose electrical parts shall have a Relative Thermal Index (RTI),
including electrical and mechanical, with impact properties of at least the temperature measured during
the temperature test of Clause 8.5, unless the measured temperature is less than 65 °C.
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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 UL 94 or CAN/CSA-C22.2 No. 0.17. Polymeric materials used solely to enclose electrical
parts that are not part of a fire-hazardous circuit may have a minimum flammability rating of 94-HB.

5.3.4 A polymeric material used as an enclosure of a device marked for wet location use shall comply
with the ultraviolet light exposure test specified in UL 746C or CAN/CSA-C22.2 No. 0.17.

5.3.5 With respect to 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

c) Thje volume resistivity test.
5.3.6 A deVice shall comply with the mold-stress relief distortion test of Clause 8.9:

5.3.7 A polymeric material used for direct support as electrical insulation shall be able to withstand the
hot wire ignitjon (HWI), the comparative tracking index test (CTI), and the high current arc ighition (HAI) to
a level of at Ieast the values in accordance with Table 5.2.

Table 5.2
Ratings of polymeric materials?

(See Clause 53.7)

Test Environmental Rating Minimum Potential PLcH
cric Dry location 2100 volts 4 orfless
Damp location 2175 volts 3 orless
Wet location 2250 volts 2 ollless

Test Flammability Classification® Minimum Time pilcd
H\Vic V-0, VTM-0 27 seconds 4 orlless
5-VA or 5-VB only 215 seconds 3 orless

Teést Flammability Classification® Minimum Time PlcH
HAlc V-0, VTM-0 =15 seconds 3 orfless
5-VA or 5-VB only 230 seconds 2 orless

@ Enclosures of phenolic, urea, or other thermoset materials are acceptable as legacy materials. Thermoplastic materials shall
comply with this table.

b Flammability classification determined by prior classification or the end product shall be evaluated to the vertical burning tests in
accordance with UL 94 or CAN/CSA-C22.2 No. 0.17. Subsequently, the HWI and HAI requirements are determined as a function
of the flammability classification.

¢ Determined by prior classification or by the end-product tested in accordance with UL 746C or CAN/CSA-C22.2 No. 0.17.

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

5.4 Weight and moment

5.4.1 A device shall’have weight and' moment limitations ‘as specified-in-Table 5.3.
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Table 5.3
Weight and moment limitations

(See Clause 5.4.1)

Maximum weight,®* Maximum moment,®®
Device base kg (Ibs) N-m (in-Ibs)
E12 (Candelabra) 0.50 (1.15) 0.60 (5.54)
E17 (Intermediate) 0.75 (1.63) 0.90 (7.85)
E26 (Medium), GU10, GU24 1.15(2.5) 1.35°(12)
E39 (Mogul) 1.70 (3.75) 2.05 (18)

@ For weight an

center of gravit
Includes the W

® The moment i the weight of a device multiplied by the distance between the center contact of the device lamp|bas

i moment measurements, lamp adapters shall be provided with lamps.

of the device.
eight of any glassware and/or shade provided with the device. See Clause 5.4.3.

e and the

542 A de
portable lumi
the device ba

a) A fectangular-shaped device in which the device is~to/be parallel with existing

install

b)Ad

to be rotated more than 20 degrees to properly ¢lear harps in portable luminaires.

543 A de
accessory.

544 Alam
possible mou
relying solely

5.4.5 When
lampholder s
appropriate p

ice that is constructed so that the alignment with the existing incandescent
haire requires an adjustment greater than 20 degrees shall\be provided with &
5e with relation to the remainder of the device. Examples ificlude:

pd in a ceiling surface luminaire, and

bvice incorporating a ballast compartment orlamp support arms that will in som

ice intended to be used with a shade, glassware, or diffuser shall be provig

D adapter shall be provided.with a positive means to retain the lamp or lamps in
nting orientation, such as)by clips, retaining springs, or the equivalent. A seg
on the electrical contacts of the lampholder does not meet this requirement.

the integrity of the Tamp securing means of a lamp adapter cannot be determine
hall comply. with the minimum retention force values specified in ANSI C81.4
ug gaugespecified in ANSI C81.63 for the intended lamp type.

5.5 Movablr joints

luminaire or
djustment of

walls when

E cases have

led with that

place in any
uring means

d, the device
2, using the

5.5.1

Electrical conductors located in circuits considered a risk of fire or electric shock that are subject to

movement shall be of the stranded type. The conductors shall be of sufficient length and suitably protected
so that any movement does not stress electrical connections or cause conductors to bear against any

sharp edges.

5.5.2 Any joint that allows movement while the lamp is installed in its lampholder(s) shall be constructed
so that repeated adjustments do not have a detrimental effect on lamp components. Compliance shall be
determined by the joint endurance test in Clause 8.22.

5.5.3

Any rotational stops shall be sufficiently robust to withstand lamp insertion and repeated

adjustments without damage. Compliance shall be determined by the joint torsion test in Clause 8.23.

5.5.4 "-Clauses 5.5.2'and 5.5.3 do'not apply if:
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a) The electrical circuits involved are not considered a risk of fire or electric shock; and

b) Any conductor damage or breakage would not reduce electrical spacings between normally
isolated circuits.

6 Electrical Construction
6.1 Lamp bases and lampholders

6.1.1 A device lampholder and device base shall comply with the requirements of CSA C22.2 No. 43 and
UL 496. The screw base metal shell, including double contact types (3-way), shall comply with the
material, thickness, and dimensional construction requirements. The screw base metal shall be subjected
to the pull, forque, and go/not-go tests. A device screw base intended to lock in place|and be non-
removable shall be provided with a ratcheting mechanism, or the equivalent, so that-the |[ampholder in
which it is intalled is not damaged. A skeleton type of construction shall not be uséd,on a|device screw
base.

In Mexico, a [device lampholder and device base shall comply with the requirements of NMX\-J-024-ANCE
and NMX-J-325-ANCE.

6.1.2 A screwshell metal of a device base intended for damp oriwet locations shall comply with Table
6.0A:

Table 6.0A
Acceptable screw metals vs. lamp environmental rating

(See Clause 6.1.2)

Metal Composition Dry Locations Damp Wet Locations

Locations
Copper alloy, gny Yes No No
Unplated Alunfinum Yes Yes No
Copper alloy, 380% copper content Yes Yes Yes
Copper alloy, gompliant with the test,in"8.20 Yes Yes Yes
Nickel alloy Yes Yes Yes
Stainless Stee Yes Yes Yes
Aluminum or cppper alloyelectroplated with nickel alloy covering all Yes Yes Yes
surfaces (afterfforming‘and trimming)

6.1.3 In Canada and the United States, a device lampholder of a fluorescent lamp adapter shall be
tested with the lamp or lamps that the device is intended to accommodate. The lampholder shall be keyed
to accommodate a specific lamp or lamps or comply with Clause 6.1.4. The lampholder keying shall
comply with ANSI C81.61, C81.62, and C81.63.

In Mexico, a device lampholder of a fluorescent lamp adapter shall be tested with the lamp or lamps that
the device is intended to accommodate. The lampholder shall be keyed to accommodate a specific lamp
or lamps or comply with Clause 6.1.4. The lampholder keying shall comply with NMX-J-024-ANCE and
NMX-J-325-ANCE.

6.1.4 A device which does not comply with Clause 6.1.3 shall comply with the lamp starting and
operating-measurements of Clause 8.3:
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6.1.5 The length of an Edison screw base, measured vertically from the plane of the eyelet contact
(contact plate) to the plane of its furthest accessible conductive point as shown in Figure 6.1, shall not be
greater than the maximum length indicated in Table 6.0B.

Table 6.0B
Edison screw bases — maximum length

(See Clause 6.1.5)

Designation Max. Length
(mm)
E39 (Mogul) 273
E29 (Admedium) 29.6
E26 (Medium) 24.8
E17 (Intermediate) 20.8
E12 (Candelabra) 16.9
E11 (Mini-candelabra) 14.9
Figure 6.1
Edison screw bases — maximum length
(See Clause 6.4:5)
Lamp
<«
-x—————-
Length Insulation

Y

su2725

6.1.6 Any insulation used to prevent contact with part of the screw base shall be secured to minimize the
likelihood of displacement due to incidental contact by users. The suitability of the securement means
shall be determined by performing the Base Insulation Displacement test in Clause 8.10A prior to making
the measurements'specified-in'Clause 6.1.5.
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6.1.7 G5 and G13 lamp bases functioning as fire or electrical enclosures and formed from metal thinner
than specified in Table 5.1 shall comply with either of the Pin Strength tests described in ANSI C81.61
standard sheets 1-310 or 1-406, respectively.

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 ; i ; jot i ause 8.21 are
considered t

comply with this requirement.

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

a) At |east one full wrap around a terminal,

b) At
wiring
desig

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

bt on printed-
y secured by

c) It i twisted with other conductors.

6.2.4 Iron qr steel, plain or plated, shall not be used for.current-carrying parts unless it is @ wire integral

elds.

to the lamp li
6.2.5 With

6.26 Anu
6.2.3 to redy
spacings bel

6.2.7 Anad
a) Be
b) Inc

c)Ha

hht source or parts used for the containment-of electromagnetic or electrostatic f]

espect to Clause 6.2.4, stainless-steglis acceptable to be used for current carry

ng parts.

hinsulated live part shall be.permanently mounted and secured in accordancg¢ with Clause

ce the likelihood of turning.or shifting position if such motion can result in 3
bw minimum acceptablelvalues.

cessible wire between a lamp connector for a circular lamp and the device enclo
a continuousilength of stranded wire with no splices,
pbrporatea‘conductor of 0.52 mm? (20 AWG) or larger,

ve insulation 0.8 mm (1/32 in) thick or greater, and

reduction of

sure shall:

d) Comply with the strain relief test of Clause 8.11.

6.3 Printed circuit boards

6.3.1

In Canada, printed circuit wiring boards shall comply with Annex E.

In the United States, printed circuit wiring is considered part of the ballast, and shall comply with UL 935
(see Clause 6.4.1).

In Mexico, Clause 6.3 does not apply because in Mexico the tests are carried out on the end product, not
to components.
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6.4 Ballasts and LED drivers

6.4.1

In Canada, a conventional magnetic ballast for discharge lamps shall comply with the requirements

of CSA C22.2 No. 74 and have a thermal protector. Electronic ballasts for discharge lamps may be
inherently protected.

In Mexico, a ballast shall comply with the requirements of NOM-058-SCFI and have a thermal protector.

In the United States, a ballast for fluorescent lamps shall comply with the requirements of UL 935 and
have Class P thermal protection. A ballast for high-intensity discharge lamps shall comply with the

requirements

of UL 1029 and UL 935.

6.4.2 Aball
The construc
appropriate

components,

hst not previously investigated as described in Clause 6.4.1 shall be evaluated

standard for details on coil insulation materials, thermal and overcurre
printed wiring boards, and spacing of electrical parts on the printed wiring board

6.4.3 A ballast for fluorescent lamps shall be subjected to the following tests:

a) For
descri
therm

the normal temperature test of Clause 8.5, the device shall be installed in th
bed therein. The maximum surface ballast temperature shall be mea
bcouple on the outer surface of the device, and

b) The abnormal-temperature test and fault-conditionytest (Class P) thermally prote

descri
fallad

6.4.4 Rega
shall be introg

a) For|
of the

b) Any

6.4.5 A fus
CAN/CSA-CZ
the Limited S
accordance
capacity. If a

ped in UL 935 or the fault conditions test described in CSA C22.2 No. 74 or the
bscribed in NOM-058-SCFl.

uced, one at a time — not necessarily in the order indicated:

a transformer winding or power inductor, two outer layers of a layer wound coil
furns of a random woundcoil are short-circuited, and

electrolytic capacitoror semiconductor junctions shall be short-circuited or opet

ng resistor used/for thermal protection shall comply with UL 1412 or the req
2.2 No. 60065-03 (R2008) or the requirements of NMX-J-578-ANCE. Testing
hort Cireuit.test while installed in the application, unless the test was previously
vith WLN1412 or CSA C22.2 No. 256, using a 20 A test circuit with a 200 A
clearance to combustible materials was used during the Overload Test, as pe

1412, the cl¢

n the device.

ion requirements of UL 935 or CSA C22.2 No. 74 or NOM-058-SCFI shalt'apply. See the

nt protective

e test fixture
sured by a

icted ballasts
Condicion de

ding the fault condition testing spécified in Clause 6.4.3 (b), the following fadllt conditions

br 20 percent

-circuited.

uirements of
shall include
conducted in
short circuit
rmitted in UL

arance shall be maintained or, the Overload Test shall be conducted while t

e resistor is

installed in the application.

6.4.6 A printed wiring board trace intended to open as a result of an abnormal condition is not permitted.

6.4.7 In Canada, a magnetic coil shall have an insulation system complying with the General
Requirements — Canadian Electrical Code, Part II, CAN/CSA-C22.2 No. 0.

In the United States, a magnetic coil operating above Class 105 temperature limits shall have an insulation
system complying with UL 1446. A ballast completely enclosed in a polymeric enclosure complying with
Clause 5.3, and with no accessible current-carrying (such as low voltage circuitry) or non-current-carrying
(such as a ferrite core) metal parts that are capable of being energized is not required to comply with UL
1446. However; the respective, electrical-Relative Thermal Index(RTl) .of, the-individual materials, shall.be
greater than the operating temperature determined during the temperature testin Clause 8.5.
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In Mexico, Clause 6.4.7 does not apply.

6.4.8 Drivers for light-emitting diodes (LEDs) vary in complexity from simple to complex circuits. For the
circuits, the requirements for construction and testing would be similar to what is required for fluorescent
lamp ballasts. The construction features of the overall device affect the evaluation of the LED driver. When
the LEDs are accessible to the user, it is necessary to determine that the LEDs are not hazardous live
parts and that basic insulation exists in the driver circuitry between the accessible live parts and the source
of supply. When the LEDs are inaccessible and enclosed in a suitable electrical enclosure, it will in some
cases not be necessary to determine that a basic insulation exists in the driver circuitry between the
internal live parts of the LEDs and the source of supply.

6.5 Power capacitors

6.5.1 In Canada, a power capacitor shall comply with the applicable requirements\spegified in CSA
C22.2 No. 74.

In the United|States, a power capacitor shall comply with the applicable requirements specifigd in UL 935.

6.6 Spacing of electrical parts

6.6.1 For other than on a printed wiring board, the spacing of electtical parts through air (clearance) and
over the surfpce of insulating material (creepage distance) shallbe’ at least as described in Clauses 6.6.2
and 6.6.3 for|the following:

a) Unjnsulated live parts of opposite polarity, and

b) Anjuninsulated live part and a non-currentsearrying metal part exposed to contact by persons.
6.6.2 Alternjate spacing requirements may be\applied as specified in Clauses 6.6.5t0 6.6.7.
6.6.3 A spdcing described in Clause 6.:6:1 shall not be less than the values specified in Tablge 6.1.

Table 6.1
Minimum spacing, dry, damp, and wet locations

(See Clause 6.6.3)

Minimum spacing, mm (in)

Locatipn, Type Potential, V@ Through air or over surface
Dry or damp 300 or less (425) 1.2 (0.046)
Dry or damp 301 -600 (426 — 846) 3.2 (0.125)
Wet Less than 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.

6.6.4 For a printed wiring board, the spacing of electrical parts for the ballast shall comply with the
requirements of UL 935 or CSA C22.2 No. 74 as applicable. However,

a) When the power available between two insulated parts is less than 50 W when determined in
accordance with the fault condition test of UL 935 (maximum: 1 minute), the spacing is not required
to-comply with-this,requirement.
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b) When the minimum spacing is determined by the dielectric voltage-withstand test to a dielectric
potential of 2 V + 1000 V DC for 1 min, where V equals the maximum peak potential, in volts,
between the foil traces, the spacing is not required to comply with this requirement.

6.6.5 In the United States, as an alternative to the spacing requirements specified in Clauses 6.6.2 to

6.6.4, the clearance and the creepage distance between conductive parts that are rigidly held in place and
reliably spaced in production may be evaluated for compliance with UL 840. The spacing requirements in
UL 840 shall not be applied to a spacing to an exposed non-current-carrying metal enclosure. Creepage

distances shall not be less than clearances.

6.6.6 In the United States, when applying the requirements specified in UL 840 to determine clearances,
the device may be considered as aperating on a supply circuit having an over-voltage of Category II.
6.6.7 In the United States, when applying the requirements specified in UL 840 to determine

environments
following con

| pollution, the device may be evaluated with different environmental pollution
Hitions apply:

legrees. The

a) A device marked for wet use shall be exposed to environmental pollution degree 3.
b) A device intended for dry or damp locations shall be exposed‘to environmental pollution degree
2.
c) Theg portion of a printed wiring board covered with a<otting compound or a confgrmal coating
that cpmplies with the requirements in conformal-coating tests described in UL 746C shall be
exposgd to environmental pollution degree 1.
6.6.8 In Canada, printed circuit boards covered with potting compound or a conformal coating shall
comply with the requirements of Annex E.
6.7 Accessjbility of live parts
6.7.1 Accessibility of hazardous liverparts shall be determined when the articulated probe ¢f Clause 9.6

is inserted thr

6.7.2 Thea
of a fluoresce

6.7.3 A non

exposed to contactifit is recessed to clear the surface by at least 5 mm (0.197 in) in a hole n

7 mm (0.275

pugh any opening without contacting any hazardous live parts.

ticulated probe-of.Clause 9.6 shall not contact any bare live parts of the lampho
ht adapter with the lamp removed.

-currenf-carrying metal part, such as the head of a screw or rivet, is not cons

n) indiameter.

Ider contacts

idered to be
ot more than

6.8 Light source - fluorescent lamps

6.8.1

Fluorescent discharge lamps shall be tested to simulate end-of-lamp-life conditions as follows:

a) For a lamp operated with a conventional magnetic ballast, the lamp shall be subjected to a
shorted starter or deactivated lamp condition as described in the abnormal temperature test in UL
935 orin CSA C22.2 No. 74.

b) For either self-ballasted lamps or lamp adapters that employ an electronic ballast, the lamp fault
conditions test as described in Clause 8.16 shall be conducted.

c) For lamp adapters that employ an electronic ballast, one of the end-of-lamp-life tests as
described in/Clause'8.17/shall' be ‘conducted. Note that'there.are three-tests described although it
is only necessary to.comply with ‘one of the tests!
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d) For self-ballasted lamps that employ an electronic ballast, the one filament, emissive-mix-free
test as described in Clause 8.18 shall be conducted.

6.9 Lights
6.9.1 Light-
6.9.2 LEDs

ource — light emitting diodes (LED)
emitting diodes (LEDs) emitting coherent light shall not be used.

used in the subject screw-base lamps shall not be user replaceable.

6.9.3 LEDs used in the subject screw-base lamps shall not be provided with shunt devices that would
handle the current in the event the LEDs had open-circuited.

6.10 Lightsource — non-discharge lamps

6.10.1

In Canada, the caution marking of Table 10.1, Item 8, is not required.

6.10.2 Ad{
containment
and 16.

6.10.3 Ada
suitable for u
may be mark
explaining th

7 Environrn
7.1 Drylog

711
9.

A deV

7.1.2 The ¢
manner that

Adapters with a lamp containment barrier and employing replaceable tungsten h
shall be marked with a lamp caution in accordance with Table 10.1, Items 8 and A 7.

pters employing replaceable tungsten halogen lamps“where the lamp ha
barrier shall be marked with a maximum lamp cautian‘in accordance with Table

pters complying with Clause 6.10.1 or Clause“6.10.2 may be marked indicatin
Se in an open type luminaire in accordaneg with Table 10.1, ltem 18. Alternativel
ed with the symbol shown in Annex F\Figure F.1, along with instructions on
e symbol and that this type of lamp doées not require additional shielding.

nental Locations
ations

ice intended for use'only in dry locations shall be marked in accordance with Ta

evice or packaging of a device intended for use in dry locations shall not be
could imply or depict that it is suitable for a damp or wet use location.

7.2 Damp locations

blogen lamps

5 an integral
10.1, Items 8

g the lamp is
y, the adapter
he packaging

ple 10.1, ltem

harked in any

7.2.1
shall:

A device intended for use in damp locations and marked in accordance with Table 10.1, Item 10,

a) Comply with the spacing requirements for damp locations or pollution degree 2 of Clause 6.6,

b) Have base contacts made of materials suitable for use in damp locations that comply with the
requirements in Clause 6.1.2, and

c) Comply with the humidity test of Clause 8.13 if the device has accessible non-current-carrying

metal

parts.
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7.3 Wet locations

7.3.1 A device intended for use in wet locations and marked in accordance with Table 10.

12, shall:

1, ltem 11 or

a) Comply with the spacing requirements for wet locations or pollution degree 3 of Clause 6.6,

b) Have base contacts made of materials suitable for use in wet locations that comply with the

requirements in Clause 6.1.2,

c) Have polymeric enclosures comply with the UV rating of Clause 5.3,

e) Comply with the water spray test of Clause 8.14, and

f) Conpply with the cold impact test of Clause 8.15.
8 Tests
8.1 Genera

8.1.1 Compliance with this standard is checked by conducting the tests specified and apprg
product. Tests according to this standard are tests that are)done on samples that repres
similar construction. The requirements and tolerances permitted by this standard are relateg
representative samples submitted by the manufacturer for that purpose. Compliance of the
not ensure cgmpliance of the whole production of a manufacturer with this safety standard.
production is|the responsibility of the manufacturér and can additionally include routine f3
tests, and quality assurance.

8.1.2 Tests |described in this section usesinstrumentation, apparatus, and environmental c(
are described in Clause 9.

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

rrent-carrying

priate for the
ent others of
to testing of
sample does
Conformity of
ctory audits,

nditions that

8.1.4 The tgsts shall be.conducted on samples as specified in Table 8.1. The test plan summary provides

the number ahd any special preparation of the sample or samples.

Table 8.1

(See Clause 8.1.4)

Test description Reference | Number and description of samples

Electrical Tests

Input measurements 8.2 1 sample of device along with lamps it is intended to operate
with.

Lamp starting and operating 8.3 1 sample of device along with lamps it is intended to operate

measurements with; can be same as used in the input test.

Enclosure leakage-current test 8.4 1 sample of device along with lamps it is intended to operate
with; can be same as used in the input test.

Table 8.1/ Continued on/Next Page
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Table 8.1 Continued

Test description Reference Number and description of samples

Normal temperature test 8.5 1 sample of device along with lamp that drew the greatest
wattage in input test. 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 8.6 1 sample of the device — 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 8.7 1 sample of the device — can be the same as used for input
measurements

Mechanical Tests

Lamp base testin UL 496 or CSA 6.1.1 6 samples, assembled (Pull test); 6 samplésyasgembled

22.2 No. 43 (Torque); 6 samples, unmounted (Go / Not-go gduging tests)

Drop impact tept 8.8 If the enclosure is plastic, one sample-of each erjclosure type
can be subjected to 3 drops, or if.suitable to all cpncerned, three
samples each of which can be subjected to one dirop.

Enclosure molg-stress relief 8.9 1 sample of each enclosure type; may be same gs used in drop

conditioning test.

Deflection test 8.10 1 sample of each’enclosure type; may be same as used in drop
test.

Strain relief tegt 8.1 If device hasdead wires and is not potted, 1 sample; can be the
same as.used above.

Joint endurande test 8.22 For lamps with movable joints; one sample.

Joint torsion tept 8.23 Far'famps with movable joints and a rotational stpp; one
sample.

Special Tests

Tests with dimmer circuits 8.12 1 sample; may be used in previous tests.

Humidity condftioning test 8.13 For damp location rating, 1 sample; may be used in previous
tests.

Water spray tept 8.14 For wet location rating and device is not potted, 1 sample of
each enclosure type; can be the same as used apove.

Cold impact tept 8.15 For wet location rating, three samples of each er{closure type.

Lamp fault conditions tests 8.16 For devices with electronic ballast, multiple test gonditions are
defined in this section. Samples should be easily| disassembled
to access lamp filament connections; minimum gf 6 samples
recommended.

End of lamp lif¢ tests'foradapters 8.17 For lamp adapters with electronic ballasts, three ftests are
described in this section. If previously determine¢l which test of
the three will be conducted, only one sample is needed. If the
test has not been previously determined, one sample would be
needed for each of the three tests.

End of lamp life tests for self- 8.18 For self-ballasted lamps with electronic ballasts, specially

ballasted fluorescent lamps prepared samples are needed. Three samples shall have no
emission mix on one lamp filament, and three samples shall
have no emission mix on the other filament.

Component abnormal conditions 4.3 (b) 1 sample for each component fault, or less if it can be
determined that fewer samples would be needed if the fault
condition would cause the sample to be unusable. Potted
samples would need to have additional wires to attach to
internal connections so that the short condition can easily be
created. Devices that are normally potted can be tested without
potting if agreeable to all parties concerned.

Table 8.1 Continued on Next Page
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Table 8.1 Continued

Test description

Reference

Number and description of samples

Moist ammonia
test

air stress cracking 8.20
with less than 80% copper content. Three sample

tested.

For damp or wet location devices with copper-alloy screw bases

s shall be

Miscellaneous

Sample for report description

1 sample that is easily disassembled or unpotted.

Note: This table is a summary of test samples typically needed. Actual number of samples may vary where agreeable to all parties

concerned.
8.1.5 All tests—shall-be-condusted-with-the-device-connected-to-a-supply-siredit-ofratedfrequency. The
supply voltagg shall be the maximum rated voltage, but not less than 120 V.
8.1.6 A devjce rated 50 — 60 Hz need only be tested at 60 Hz unless testing at 50-Hzfepregents a more

severe conditjon. A device without a frequency rating shall be tested at 60 Hz.

8.1.7 Prior
necessary to
available curr

8.1.8 Adev
nominal rateq
supply at rate
Clause 8.2.

8.1.9 Wher¢ more than one fluorescent lamp has;a common base, for example a G-23 bg

and 9-W twin
be conducted

8.2

8.2.1 With t
8.1.6, and 8.
additionally m
plus 0.5 W wi

a)Alg

Input measurements

to taking the measurements required by Clauses 8.2 to 8.4, it will in son
take preliminary measurements using an oscilloscope. to-/determine the n
ents. An AC/DC meter shall be used for measuring DC.

ce with discharge lamp or lamps shall be aged for,100 hours while connected t

d voltage and operated for 30 minutes prior t0-conducting the input measure

tube lamps, and a G-24g-1 base fot 10- and 13-W quad lamps, tests on lamp &4
with the lamps that will result in.the most severe condition. See Clause 6.1.3.

he ballast energized\at the input voltage and frequency in accordance with C
1.8, the input current shall not be more than 110 percent of the marked r:
arked for wattage, the input wattage shall not be more than 110 percent of the
h the device:in the base up position controlling:

mp orlamps which the device lampholder can accommodate, and

ne cases be
ature of the

o a supply of

voltage, and then all lamp types being tested shall be connected to a regulafed source of

ments test of

se for 5-, 7-,
dapters shall

auses 8.1.5,
pting, and, if
narked rating

b) No

amp in the case of a lamp adapter.

8.2.2 For devices intended for use on a dimmer circuit, the input current measured during the test of
Clause 8.12.2.1 shall not be more than 110 percent of the marked rating.

8.2.3 For a device with a marked power factor rating, the power factor (PF) shall be calculated using the
following formula:

input wattage

P.F.=
(input voltage) *x (input current)

in which the input wattage, voltage, and current are measured in accordance with Clause 8.2.1. The
calculated power factor shall 'be’ equal'to or/greater than the marked rating. 'See Table 10.1; Item-7,for

additionallma

rking requirements!
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8.3 Lamp starting and operating measurements

8.3.1 Lamp adapters with the lamp adapter energized at the input voltage and frequency as specified in
Clauses 8.1.5 and 8.1.6, and with device lampholders not keyed in accordance with ANSI C81.61, C81.62,
and C81.63, shall be in accordance with the lamp manufacturer's specifications. The measurements shall
be carried out for each lamp type that can be accommodated by the device lampholder. The measured
lamp voltage and current shall not differ by more than 10 percent from the rated value.

8.4 Leakage-current test

8.4.1 A device with an exposed non- current -carrying metaI part shall comply with the Ieakage current
requirements+ e made from
any accessibjle non- current-carrylng metal part of the enclosure of the deV|ce

8.5 Tempefature test
8.5.1 A device shall be tested as described in Clauses 8.5.2 to 8.5.13.

8.5.2 The maximum temperatures shall not exceed those specified<in~Table 8.2 when dorrected to a
room ambient temperature of 25 +5 °C. Ambient temperature variations above or below 2p °C shall be
respectively subtracted from or added to temperatures recorded at-points on the device.

Table 8.2
Maximum acceptable temperature limits

(See Clause 8.5.2)

Maximum °C, Maximum °C, rise
thermocouple of resistance
Item Components method method
1. Capacitor a,b
2. Fusks 90
3. Coirinsulation systems b, e
Class 105 insulation systems 90/95f 95
Class 130 insutation systems 110/120 120
Class 155 insulation systems 135/140° 140
Class 180 insulation systems 150/165 165
4. Pot‘ing compound c
5. Printed-wiring boards a,b
6. Internal wiring a
7. Soldered joint of a resistance ballast 150
8. Lamp base without an integral starter 150
Electrical Insulation
9. Vulcanized fiber employed as electrical insulation for other than coil 90¢
systems
Surfaces
10. Any outer polymeric surface a,b

@ The manufacturer's rated temperature of the material or component shall be used.

Table 8.2 Continued.on Next Page
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Table 8.2 Continued
Maximum °C, Maximum °C, rise
thermocouple of resistance
Item Components method method

b) at lg

c)atlq

9 For vulcanize

rating of any ins

T For coil assem

¢ Regarding insplation systems and Clause 6.4.7, the maximum acceptable coil temperature shall be the Towest tem

® For a self-ballasted lamp, the temperature limit of a polymeric material may be increased above the established RTI value for
70,000 hours to correspond with the maximum expected lamp life. For fluorescent lamps, 5,000 to 10,000 hours life is typical. See
UL 746C clauses on RTI for discussion of this technique.

¢ Unless the material is thermosetting, the maximum potting compound temperature, when corrected to the nominal test ambient
temperature, shall be:

a) at least 15 °C less than the softening point of the compound as determined by the test methods of ASTM E 28;

ast 25 °C less than the softening point of the compound as determined by the test methods of ASTM

fiber that has been investigated for use at a higher temperature, that higher temperature woutd app

ulating material or component used in the ballast.

blies weighing 250 g (0.5 Ibs) or less.

1 D36; or

D1525.
y.
perature

8.5.3 Adev

a) If th

have temperatures measured with the device mounted-in‘the test fixture that simulates

a typid
b)Ad
the lan

c)Ad
devics
down

d)Ad
shall g
cande

e)Ad

ce shall be tested as follows:

e device is capable of being installed in the smalleftest fixture shown in Figur]

al recessed luminaire. The device shall be tested base up.

bvice that will not fit in the smaller test fixture shown in Figure 9.1 but that can 4

pvice exceeding the diameter of the test fixture shall have temperatures meas

brientation, unless it is obvious-that one orientation would result in less severe h¢

pvice with a candelabra‘base shall be tested in the same test described in (a),
e permissible either to use a medium to candelabra adapter or to change the larn
abra type.

bvice with an‘input rating greater than 50 W and

1) Marked for installation in a fully enclosed luminaire with minimum lamp
dimensions in accordance with Table 10.1, Items 25 and 26, shall be normal
tested with the device mounted base up in the test fixture described in Clause 9

e 9.1, it shall
operation in

e installed in

ger test fixture shall be tested in such a.test fixture. The device shall be tested base up.

Ured with the

mounted on a draft-free benchi-The device shall be tested with both a base-{ip and base-

pating.

except that it
npholder to a

compartment
temperature
ﬂa

2) Marked for installation only in an open surface-mounted luminaire in accordance with
Table 10.1, ltem 27, shall be normal temperature tested with the device in a lampholder
mounted to the outlet box on the insulated test ceiling described in Clause 9.5.3 and

depicted in Figure 9.2, or

3) Marked for installation in a specific luminaire only in accordance with Table 10.1, Item 28,
shall be normal temperature tested in the specified luminaire in accordance with UL 1598

and CSA C22.2 No. 250.0 for the luminaire type.

8.5.4 The normal temperature test shall be conducted with the device energized in accordance with

Clause 8.1.5.

8.5.5 '~A-device that'is'not ' marked'in'accordance with-Table 10.1, ltem" 13, shall comply with'the dimmer
tests of Clause 8.12.
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8.5.6 A device that is not designed for use in a totally enclosed luminaire, and that is marked in
accordance with Table 10.1, Item 15, shall be subjected to the normal temperature test with the device
mounted base-up in the test fixture as shown in Figure 9.1 and with the bottom open. The open bottom of
the test fixture shall remain open for the temperature test, or the device shall be tested with a 3 mm (0.125
in) thick lens applied to the test fixture opening.

8.5.7 A lamp adapter that can accommodate various lamp types and wattages shall be tested with the
lamp that will result in the most severe temperatures. More than one test will in some cases be required to
determine this condition.

8.5.8 The test shall be continued until constant temperatures are obtained. A temperature is considered
to be constantif:

a) The test has been running for at least 3 hours, and

b) Thiee successive readings, taken at 15 minute intervals, are within 1 °Crof one anpther and are
still ngt rising.

8.5.9 Thermocouples shall comply with Clause 9.3.
thermal contact with the surface of the material of which the témperature is being measured. In most

cases, adequiate thermal contact will result from securely ceménting the thermocouple in place. If a metal
surface is injolved, brazing or soldering the thermocouple to the metal might be necessary.

8.5.10 A t%ermocouple junction and the adjacent thermocouple,lead wire shall be sequrely held in

8.5.11 The|temperature of a winding shall be measufed by a thermocouple or by the rise|of resistance
method in accordance with Clause 8.5.12.

8.5.12 Theltemperature of a winding shall be.calculated by the following formula:
Ry
Ti5% et k) =kt (Tyr=T))
C

in which:

Ty is the temperature of the coil in degrees C at the end of the test, normalized for a thrget ambient
tempeérature,iormally 25 °C,

Ry is thelresistance of the coil, in ohms, at the end of the test,

Rc is the resistance of the coil, in ohms, at the beginning of the test,
Tc is the temperature of the coil in degrees C at the beginning of the test when R is measured,

k is 234.5 for copper or 225.0 for electrical conductor grade (EC) aluminum. Values of the constant
for other grades must be determined,

T,7 is the target ambient temperature, normally 25 °C, unless the device is being tested for a higher
ambient rating such as 40, 55, 65, etc. degrees C, and

T, is the temperature of the ambient air in degrees C at the end of the test when Ry is measured.

8.5.13 As.itis generally necessary to de-energize the winding before measuring R, the value of R at the
end” of the test' may 'be ‘determined-by ‘taking several ‘resistance’ measurements' at ‘short ‘intervals,
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beginning as quickly as possible after the instant of shutdown. A curve of the resistance values versus
time may be plotted and extrapolated to give the value of R at the end of the test.

8.6 Dielectric voltage-withstand test

8.6.1 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 of twice the rated voltage +
1000 V between all live parts and all accessible non-current-carrying metal parts.

8.6.2 A device with accessible nonmetallic parts and openings in the enclosure shall withstand for 1
minute, without breakdown, the application of a test potential of 2500 V between live parts and metal foil in

contact with g

from normal

operation.

8.6.3 Thed
larger transfo
zero until the
the applied p
being correct

8.6.4 Thes
resistor is co
voltage less
voltage equal

8.7 Harmorn

8.7.1 A deyv
shall be teste
voltage and f
manufacturer
the device larn

8.7.2 Thes
of less 0.5 p
measuring p
necessary to

:Fpply for the test §hall be generated by an electronic power supply having a volt

ccessible-nonmetallic pgr{'e_ The test shall he pnrfnrmnrl while the device-is-ho

jelectric voltage-withstand test shall be conducted using test equipment having
'mer, the output voltage of which can be varied. The applied potential’shall be in
required test value is reached, and shall be held at that value for *minute. Th
otential shall be at a substantially uniform rate and as rapidly as consistent
y indicated by a voltmeter.

bnsitivity of the test equipment shall be such that when@ 120,000 ohms minimu
nected across the output, the equipment indicates ‘acceptable performance fq
than the specified test voltage, and indicates.-unacceptable performance fo
to or greater than the specified test voltage.

ic distortion test

ce rated for a harmonic factor (HE), or total harmonic distortion (THD) of the s
H as described in Clause 8.7.2 ahd 8.7.3. With the device base up and energize
equency in accordance with*Clauses 8.1.5 and 8.1.6, HF or THD shall not be n
s specified rating made fot\the device by 10 percent when controlling a lamp
npholder is intended to aseommodate.

rcent. Since the source (supply) voltage will affect the magnitude of the h
rposes, the-supply impedance shall be 0.08 ohm. For some electronic supp
bdd resistance to obtain the specified supply impedance.

8.7.3 The

fundamental.

rl]agnitude of the various harmonics of the supply frequency shall be recorded

third (33) hatmoni

a 500 VA or
creased from
e increase in
vith its value

m calibrating
r any output
I any output

Lipply current
d at the input
hore than the
br lamps that

ge distortion
rmonics, for
ies it will be

to the thirty-
value of the

The harmonic factor (HF) shall be calculated as follows:

JE+ R +12+ .
B ]

HF

The total harmonic distortion (THD) shall be calculated as follows:

in which:

JE+ IR+ + .

THD = 2 2 2 2
JIP+ DRI+ 12+
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1, = 100 percent at the fundamental frequency,
I, = magnitude, in percent of the fundamental, of the second harmonic, and

I3 = magnitude, in percent of the fundamental, of the third harmonic.
8.8 Drop impact test

8.8.1 A device with a polymeric enclosure shall be subjected to the tests described in Clauses 8.8.2 and
8.8.3. There shall be no damage to the enclosure making uninsulated live parts or internal wiring
accessible to contact or defeating the mechanical protection of internal parts of the equipment afforded by
the enclosure. For adapters, the test is conducted since it is assumed the user would replace the lamp. For

self-ballasted
example if th

8.8.2 AdeV

a)Ad
prody
thick
plywg
test.

b) A ¢
positi

8.8.3 Ade
shall subseq
breakdown g
making unin
articulated p

lamps the test is done because the lamp could be damaged, but it would not b
e [amp is enclosed.

ice shall be subjected to the impact test as follows:

evice shall be dropped 0.91 m (3 ft) striking a hardwood surface'in the position
ce adverse results. The hardwood surface shall consist of alayer of nominal
tongue-and-groove oak flooring mounted on two layerscof-nominal 19 mm
od. The assembly shall rest on a concrete floor or an equivalent non-resilient fl

evice shall be dropped three times so that, in each drop, the sample strikes th
bn different from those in the other two drops.

ice having accessible non-current-carrying metal parts that could be energizg

s a result of the dielectric voltage-withstand test. There shall be no damage to
sulated live parts or internal wifing accessible to contact, which is determin
obe described in Figure 9.3, (or defeating the mechanical protection of interna

equipment afforded by the enclosure.

e obvious, for

most likely to
25 mm (1 in)
(3/4 in) thick
bor during the

b surface in a

d from within

uently be subjected to the dielectric voltage-withstand test of Clause 8.6. Thefe shall be no

the enclosure
ed using the
| parts of the

8.8.4 Accessibility criteria are nét.applied to broken discharge tubes.

8.9 Mold-s}ress relief conditioning

8.9.1 A completely-assembled device having a polymeric enclosure shall be placed in a irculating air
oven and mgintained-at a temperature 10 °C higher than maximum temperature taken duripg the normal
temperature fest\of Clause 8.5 when tested in a recessed luminaire, or not less than 70 °C fof a period of 7
hours.

8.9.2 For a family or grouping of enclosures, such as different sizes for a range of lamp wattages,
representative samples of the largest and the smallest enclosures shall be tested. For additional polymeric
materials, representative samples of the largest and the smallest enclosures made of each generic type of
material (ABS, PBT, PC, PBT/PVC blends, etc) shall be tested. Enclosures made of additional polymeric
materials of the same generic type need not be tested (see Appendix A of UL 746C for a discussion of
alternate material considerations).

8.9.3 After conditioning, there shall be no softening of the material as determined by handling
immediately after the conditioning, nor shall there be shrinkage, warpage, or other distortion as judged
after cooling to room temperature, that results in any of the following:

a) Reduction of clearance'(through air spacing)-between'uninsulated-live ‘parts‘of opposite’polarity,
or,/uninsulated live-parts ‘@and accessible non-current-carrying-metal.
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b) Making uninsulated live parts or internal wiring accessible to contact, using the probe in Figure

9.3.

8.10 Deflection test

8.10.1

a 12 mm (0.472 in) diameter rod with a hemispherical end.

The enclosure of a device shall be capable of withstanding a force of 89 N (20.0 Ibf) applied using

8.10.2 This test is applicable only for devices having enclosures consisting of two molded pieces that
snap together.

8.10.3 The
maintained fg
any part of th

8.10A Basgq insulation displacement test

8.10A.1 Ifa
the pre-condi

8.10A.2 Usi
shall be appl
displacement
purposes of (
force.
8.11 Strain

8.11.1 Thel
perpendicula

8.11.2 The
mm (1/16 in)

8.12 Tests
8.12.1

8.12.11 A

Genéral

laall lo <l Ll H PU o P N H P | l H
1TUTUC olidall T Hlauually morcaosTyu 1muUIrTmT £ZCT0U Uliun ure O}JCUIIICU vdiutT 1o TTdAUl
r a period of one minute. The force, when applied along a joint of snap-togeth
b enclosure, shall not result in a shock hazard or damage that can create dfire h

Hhesive is used to secure the insulation, then prior to this test;the lamp shall be
ioning cycle of the adhesive support test in Clause 5.3.5.

ng a 12 mm (0.472 in) diameter rod with a hemispherical end, a force of 4.45 N
ed against the insulation for 5 seconds, in the manner likely to cause the n

Any conductive surface exposed by this foree shall be considered acces
[lause 6.1.5, including those that are only exposed momentarily during the appl

relief test for lamp connectors

amp lead wires that exit the enclosure of a circular fluorescent device shall be g
force of 22 N (5 Ibs) applied-toeach lead wire for 1 min.

amp leads exiting from the enclosure shall have no movement of any lead gre
pfter the force of Clause 8.11.1 is applied.

bf dimmer circuits

jevice that is intended to operate on a standard dimmer, shall be subjected t

ed and then
er parts or to
hzard.

subjected to

(1 1bf) £10%
host adverse
sible for the
ication of the

ubjected to a

ater than 1.6

b the normal

operation tes

specitied in Clause 8.12.2.

8.12.1.2 A device that is not intended to be dimmable, shall be subjected to the abnormal temperature
test of Clause 8.12.3. These devices shall be marked in accordance with Table 10.1, item 13.

8.12.1.3 A dimmable device that is not intended to operate on a standard dimmer (e.g.: wireless control)
shall be subjected to the abnormal temperature test of Clause 8.12.3 with its integral dimming control set
for full brightness. These devices shall be marked in accordance with Table 10.1, Item 14 and provided
with the instructions specified in Clause 10.4.5.

8.12.2 Normal operation test

8.12:2:1 ~Devices described in Clause '8.12.1.1-shall comply with the-temperature test of Clause 8.5-when
operated with power supply. sources of Clauses 8.12.4 and 8:12.5.
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8.12.3 Abnormal test

8.12.3.1 Devices described in Clauses 8.12.1.2 or 8.12.1.3 shall be energized with the sources of supply
specified in Clauses 8.12.4 and 8.12.5, in a room ambient of 25 °C in the base down position. During the
test, the device excluding the light source shall be draped with cheesecloth that complies with Clause 9.8.
The cheesecloth shall be loosely draped over the device in order to indicate as a flame indicator (presence
of ash or burnt holes) but shall not to be used as a blanket to trap heat.

8.12.3.2 When operated as specified in Clause 8.12.3.1 for 7%z hours, there shall be:

a) No flaming, glowing, or charring of the cheesecloth, or

b) Nojdamage to the enclosure which would allow the articulated probe of Clause 9.6 to touch live
parts

and the devig¢e shall be capable of complying with the dielectric voltage-withstand tést of Clayse 8.6.
8.12.4 Halfrwave rectified supply

8.12.4.1 Alsource of supply as specified in Clauses 8.1.5 and 8.1.6.shall be operated ith a single,
appropriately rated semiconductor diode in series with the ungrounded conductor of the supply.

8.12.5 Adjustable dimmer supply

8.12.5.1 Alsource of supply as specified in Clause 8.125 shall be operated with an adjudtable dimmer
electrically wired in series. The dimmer shall be an adjustable phase-cut type that does ngt contain any
components |in its output circuitry for waveform smeothing and should produce an output waveform with a
variable condluction angle similar to that depicted\in'Figure 8.1. The dimmer shall be adjusted to cause the
maximum hejating of the device.

Figure 8.1

Phase-cut type dimmer output waveform

(See Clause 8.12.5.1)

SM664
8.13 Humidity conditioning

8.13:1 (Adevice'intended for use in damp or wet locations (see Clauses 7.2-and 7:3) shall be'exposed for
48 hours.to,moist air having a relative humidity.of 93 £5-% at-a,temperature 0f-25 £2 °C. Following the 48-
hour period and while still exposed to moist air, the device shall'comply with the requirements for dielectric
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voltage-withstand between current-carrying parts and accessible non-current-carrying metal parts in
accordance with Clause 8.6 and operate normally. Alternate chamber conditions may be 88 +5 % at a
temperature of 32 +2 °C or 93 +5 % at a temperature of 28 +2 °C.

8.14 Water spray test

8.14.1 A device intended for use in wet locations (see Clause 7.3) shall be subjected to the test
described in Clause 8.14.2. Water shall not enter the ballast or device lampholder compartments. A device
that is marked to indicate a specific orientation or restricted positioning (refer to Table 10.1, Item 12, for
marking) shall be positioned as marked. A device without a marking for a specific orientation or restricted
positioning shall be positioned in the way that results in the most severe test results. A device constructed
so that it is sealed to exclude water can be marked per Table 10.1, ltem 11, and need not be subjected to
this test.

8.14.2 A deyice shall be tested by applying a water spray as described in Clause 9.7 for 1 hgur.
8.15 Cold impact test

8.15.1 A ddgvice with a polymeric enclosure and marked for use in wet\acations shall comply with the
cold impact tgst (-35 °C) as described in Clause 8.15.2.

8.15.2 Threp samples shall be cooled to a temperature of -35&2*C and maintained at thig temperature
for 3 hours. While the unit is cold, the specimens shall be subject to the drop test described ip drop test in
Clause 8.8.

8.16 Lamp fault conditions test

8.16.1 A self-ballasted lamp or adapter that employs an electronic ballast shall accept the fpllowing fault
conditions spgcified, introduced one at a times ‘without increasing the risk of fire or shock:

a) A Igmp with one cathode open-=circuited,
b) A bfoken lamp, i.e., a lamp with both cathodes intact, but that will not start, and

c) A lamp that operates with one cathode open-circuited, i.e., rectifying effect.

8.16.2 The fault conditions specified in Clause 8.16.1 shall be simulated as follows:

a) Disgonnectone side of one cathode and then start the lamp. Repeat test for each cathode lead
using p.different lamp, if necessary.

b) Connect two separate wire lamps to the cathode circuit and then start the lamp. See Figure 8.2.

c) Start the lamp, wait five minutes, and then disconnect one side of a cathode. Repeat for each
cathode lead wire using a different lamp, if necessary.
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Figure 8.2

Fault conditions test diagram

(See Clause 8.16.2)

L
l S
-
[
| g Electrode /
-
Circuit
L
| g Electrode
-
[
| ¢
-

su0023

8.16.3 A sd

If-ballasted lamp or adapter shall"be placed on a knot-free pine board covered

layer of cheefsecloth. A double layer of cheesecloth shall be draped over the unit.

8.16.4 The
frequency. T
after the faul

ne unit shall operate~under each fault condition until it fails to operate or for
is introduced. }f atthe end of one hour the unit exhibits abnormal behavior, the

self-ballasted lamp or'adapter shall be energized from a power supply of rate

test up to five hours. After each fault condition and before the cheesecloth is removed, th

shall be insp

8.16.5 The

a

with a double

1 voltage and
least 1 hour
continue the
cheesecloth

he-cheeseeloth-reach the point

bcted for evidence of ignition, burning, or strand separation.

results of the test comply with this standard if:
a) The-eheesecloth-does-notignite-or-burnhorshal-the-strands-ef-the-cheesecloth+¢
of separation.

b) There are no openings created in the enclosure that permit the accessibility probe described in

Figure 9.3 to contact any part that is operating at risk of shock levels.

c) The sample complies with a dielectric voltage-withstand test between line and accessible metal

parts.

8.17 End-of-lamp-life tests for fluorescent lamp adapters

8.17.1

8.17.1.

General

1 Any one of the following three tests may be used to qualify a lamp adapter:
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a) Asymmetric pulse test (described in Clause 8.17.2),

b) Asymmetric power dissipation test (described in Clause 8.17.3), and

c) Open filament test (described in Clause 8.17.4).

The results of each test are considered to be in compliance when the wattage or current is less than the
limit specified in the individual test.

8.17.1.2 The manufacturer shall declare which one of the three tests will be used to test a given adapter,
based on the design of that particular adapter circuit.

8.17.1.3 Lamnps used in the adapter test circuits shall be new lamps seasoned for 100 h.

8.17.2 Asymmetric pulse test

\' s3

8.17.2.1 Refer to the schematic diagram in Figure 8.3.
Figure 8.3
Asymmetric pulse test schematic
(See Clause 8.17.2.1)
Adapter
PNB536-FC
J1 5 h.q4 3 .
1 H§ LAMP
J2 7 1 J4
s1
: )
R2A R4 |\ S4
L sp ¢ 500 ohm 365 RP
B A 1% kofm
RIA L
5 kohm R28B ST R5
25 W 500 ohm S W6 D3 412
D1 1% 30W 1% NB U1 LM555 1N4148 kohm
90 8 1%
Q1 N b 4 A
MUH/1100E D2 RiB D5 U Rs Voo Reserd o
5 kohm 7
MUR1100E 25\ ! - l-f-Wv - T 1N4148
J5 * 1% D6 UV ~ 30 ohm THRESHOLD [
J6 RIC 200 V TRIGGER ¥
CONTROL| b
5 kohm o7 GND 9V BATTERY
20 200V = c2 R c3 ’
1% C1 J10
0.1 pf 0.1 pf 0.1 pf
200V 5% 5% 5%
-+
J7 J8
DC Current Probe

su0024a

Note — FET Q1 should be on for 3 ms and off for 3 ms when S4 is closed, and on for 27 ms and off for 3 ms when S4 is open.
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8.17.2.2 Th

e following values of maximum cathode power P, apply:

a) For lamps with diameters 13 mm or smaller, P, = 5.0 W, and

b) For lamps with diameters greater than 13 mm, P, =7.5W

8.17.2.3 If only one connection per electrode is available at the ballast and/or lamp, T1 shall be removed,
and then the ballast shall be connected to J2 and the lamp to J4. The ballast manufacturer should be
asked which of the output terminals has to be connected to J4 and, in case two output terminals per
electrode exist, whether they can be short-circuited or be bridged with a resistor. Conduct the test as

follows:

a) Cl
b) Tu
c) Clg
d) Me
and R
Note: T
the cur

be me
the bal
is typig
sufficig

The po
discon

e) Cldg
f) Set
d) Re

h) Fo
shall

i) For
Speci

8.17.2.4 TN

kala (¥ ] a0 4 pu | 4 el OO & HH A
ST OWILLITTO O 1T Adl'lU O, dl'lU STL oOWILLIT V4 U pUDILIUII m\.
n on the ballast under test and allow lamp or lamps to warm up for 5 minutes.
se S3, open S1, and wait for 15 seconds. Open S4 and wait for 15 seconds.
asure the sum of the average power dissipated in the power resistors, R1A to
2B, and the Zener diodes D5 to D8.
he power should be measured at the average value of the product of thecvoltage between terminalg
rent flowing from J8 to J7. The voltage should be measured with a diffefential voltage probe, and i
sured with a DC current probe. A digital oscilloscope can be used¢{er the multiplication and averg
ast operates in a cycling mode, the averaging interval should be set to' cover an integer number of ¢

ally greater than 1 second.) The sampling rate and numbef. of samples included in the calcul
ht to avoid aliasing errors.

wer dissipation shall be below P,,,. If the power dissipation is greater than P,,,,, the ballast has fail
inued.

se S1 and S4.
S2 to position B.

peat steps b, ¢, and d abovie: The ballast shall pass both position “A” and positio

bass the tests forleach lamp position.

ballasts that\operate multiple lamp types (e.g., 26W, 32W, 42W, etc.) ea
ied shall.betested. Repeat steps a through h for each lamp type.

e following components are used in the asymmetric pulse test circuit:

R1C and R2A

J5 and J6 times
e current should
ging functions. If
cles.(Each cycle
htions should be

£d and the test is

h “B” tests.

I multi-lamp ballasts, repeat steps a through g for each lamp position. A multi-lamp ballast

ch lamp type

U1 - 555 timer IC

T1 —1:1 transformer (see Clause 8.17.2.5)

D1,D
D3,D

D5 to

2 — ultra-fast recovery diode, 1000V, 1 A, 75 ns
4 — signal diode, 75V, 200 mA

D8 — Zener diode, 200 V

Q1 —Mosfet 900V, 6 A

R1A t

o R1C —resistor, 5kQ, 25 W, 1%

R2A and R2B — resistor, 500 Q, 30 W, 1%
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S1, S3, and S4 — switch

S2 — switch, double

Battery — battery, 9 V

C1,C

2, C3 — capacitor, 0.1 yF, 50 V, 5%

R3 —resistor, 30 Q, a4 W, 5%

R4 —resistor, 365 kQ, V24 W, 1%

R5 —resistor, 41.2 kQ, 4 W, 1%

R6 —resistor, 44.2 kQ, Va W, 1%

8.17.25 Th

e specification for the transformer (T1) listed in Clause 8.17.2.4 as follows:

Core 1 two EI187 (E19/8/5), core area 22.6 mm?, P material or equivalent

Bobbi

Prima

N — 8-pin, horizontal mount

y winding — 38 turns, 26 AWG HN, 19 turns/layer, start{pin’5, finish pin 7

Inter-winding insulation — 5 layers 3M #56 3/8 in. or equivalent

Secondary winding — 38 turns, 26 AWG HN, 19 turns/layer, start pin 4, finish pin 1

Wrapper — 2 layers 3M #56 3/8 in. or equivalent

Inter-winding capacitance — Approximately~22 pF

HIPOT — 2500 V,

8.17.3 Asymmetric power test

8.17.3.1 Refer to the schematic diagram in Figure 8.4.
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Figure 8.4
Asymmetric power test schematic
(See Clause 8.17.3.1)
C v D
——"\AAN———
R1
W
R3
D1
B \/ =
S1
S NG g s B
G LN
4 o . O
A
D2
R2
F
E
su0025
Note 1 — R2 = RB = Q (this resistance(s'1/2 resistance of hot cathode — refer to lamp data sheet)
Note 2 — C, D, H, and F represent cathode connections for the ballast
Note 3 — For ingtant start ballasts, ‘connection G is connected to one terminal and the combined D and F are conngcted to the other
terminal.
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8.17.3.2 The test sequence shall be as follows:
a) Set switch S1 to position A.
b) Set resistance of resistor R1 to 0 (zero) Q.

c) Start lamp or lamps by turning on power to ballast under test and allow lamp or lamps to warm
up for 5 minutes.

d) Increase the resistance of R1 rapidly (within 15 seconds) until the power dissipated by resistor
R1 equals the test wattage value of 10 W for lamps with diameters 13 mm or smaller, or 15 W for
larger lamps. If the ballast limits the power in R1 to a value less than the test wattage, set R1 at the
value i i hing the test
wattage, continue with e. If the ballast does not switch off and limits the power in R1\{q a value less
e test wattage, set R1 at the value that produces the maximum wattage.

e) If the test wattage value was reached in step d, wait for an additional 30°seconds.|Measure the
powerin R1.
The ppwer dissipation in resistor R1 shall be below or equal to P,,,,. f the power dissipation in
resistgr R1 is greater than P, the ballast has failed and the test is ‘discontinued.

f) Turr] off power to ballast. Set switch S1 to position B.

g) Repeat test procedure steps c to e above. The ballast/shall pass both position “A”land position
“‘B” tegts.

h) Forjmulti-lamp ballasts, repeat test procedure,-steps a through g for each lamp posjtion. A multi-
lamp ballast shall pass the tests for each lamp pesition.

i) For pallasts that operate multiple lamptypes (e.g., 26W, 32W, 42W), each lamp type specified
shall He tested. Repeat steps a to h foreach lamp type.

8.17.3.3 The following components aré\used in the asymmetric power test:
R1 — ddjustable resistor, 1 kQ,.100 W in series with 5 kQ, 100 W
R2, R — resistor, (value.specified by manufacturer of the lamp under test), 5 W, 5%
D1, D2 — high voltage diodes, RGB30M

S1 —switch

8.17.4 Open filament test

8.17.4.1 Test selection

8.17.4.1.1 The adapter shall have adequate protection to prevent lamp base overheating at the end of
the lamp life cycle under open filament conditions. Compliance is checked by either test procedure A or B
as determined by the value of /,,,, below.

8.17.4.1.2 During the test the following values of maximum lamp current /.., apply:
a) For lamps with outside tube diameter of 13 mm or smaller, /,,,, = 1 mA, and

b) For lamps with outside tube diameter greater than 13 mm, /,,,,, = 1.5 mA.
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8.17.4.1.3 If these current values are exceeded, test procedure B shall be applied; otherwise test
procedure A shall be applied.

8.17.4.2 Measurements to be carried out prior to test procedure A

8.17.4.2.1 Connect the circuit according to Figure 8.5.

Figure 8.5

Open filament test circuit: Electrode (1) check

(an("loneneg 174 ’)1,Q17A ’2'), and-8.17244 1)

| CP

Lp '\q\D'

su0026

8.17.4.2.2 Determine‘the rms currents /;; (1), I,4(1), 1,;(2), and I, 4(2) at the adapter outpuf terminals, by
using a current prebe; and mark the terminals respectively, where:

a) I, (1)is the lower of the rms currents through lead-in wire of electrode 1,

b) I, (1) is the higher of the rms currents through lead-in wire of electrode 1,
c) I;;:(2) is the lower of the rms currents through lead-in wire of electrode 2, and

d) I, 4(2) is the higher of the rms currents through lead-in wire of electrode 2.
8.17.4.3 Test procedure A

8.17.4.3.1 The test sequence shall be as follows:
a) Set S to position 1.

b) Turn on the adapter-under test and allow lamp or{amps to warm up for 5 min.
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c) Set

S to position 2 and wait for 30 s.

d) Measure the rms current value of /;,,, = I;1; — I, with the current probe near to the lamp end. If
liamp 18 pulsing, the rms shall be computed over one complete pulse cycle including time off.

The lamp discharge current /;,,, shall not be greater than /,,,.

If the lamp discharge current is greater than /,,,, the adapter has failed, and the test is
discontinued.

e) Connect the lamp to the adapter as shown in Figure 8.6. The following components are used in
the open filament test circuit for test procedure A, electrode (2) check:

f) Set
g) Tur

h) Set

i) Mea
the rm

The |4

A mul

k) For

R1 —resistor, 10kQ, 7 W
R2 —resistor, 22 Q, 7 W
D1 and D2 - high voltage diodes, RGB30M
S — switch
Lp —lamp
LCP —lamp current probe
Uy — supply
DUT — device under test
S to position 1.
n on the adapter under test and allow lamp or lamps to warm up for 5 min.
S to position 2 and wait 30, s:

sure rms current value. ofj,,, with the current probe near to the lamp end. If /4
s value shall be computed over one complete pulse cycle including the off time.

mp discharge current /5, shall not be greater than /,,,.

i) For]nulti-lamp adapters, repeat test procedure steps a through i for each lamp positi
i

-lamp:device shall pass the tests for each lamp position.

np IS pulsing,

adanters that operate multinle lamp tvnes (e a. 26 \AL 32 \AL 42 \A\\ _each lamp t
™ ™ ™ L A o AN T T 77 ™

/pe specified

shall be tested. Repeat steps a through j for each lamp type.
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Figure 8.6

Open filament test circuit: Electrode (2) check

(See Clauses 8.17.4.3.1,8.17.4.4.1,and 8.17.4.4.2)

LCP
3 b
O—o, *—
UN
._
1
2
R2,
22 ohm,
R1, W
10 kohm b1
suop27 D2
8.17.4.3.2 [The following components are“used in the open filament test circuit for test [procedure A,
electrode (1)|check (see Figure 8.5):
R1 - fesistor, 10kQ, 7 W
R2 —fesistor, 22 Q, 7 W
D1 and D2 - high.voltage diodes, RGB30M
S — s\Witch
Lp — lpmp

LCP — lamp current probe

Uy — supply

DUT — device under test

8.17.4.4 Test procedure B

8.17.4.4.1 Connect the lamp as shown in Figure 8.5 and Figure 8.6 with the measurement arrangement
according to Figure 8.7. If the adapter has an isolation transformer, connect the 1 MQ resistor to the
corresponding terminal as defined in Clause 8.17.4.3.



https://ulnorm.com/api/?name=UL 1993 2021.pdf

52 NMX-J-578/1-ANCE ¢ CSA C22.2 No. 1993-17 ¢ UL 1993 MARCH 26, 2021

Figure 8.7

Detection of lamp current

(See Clauses 8.17.4.4.1 and 8.17.4.4.2)

Lp1
L
L/2 i F
. ./
Copper Foil, width 4 cm and.2.emx 2 cm
R3 I
; Dp LM
1 Mohm
Lp2 h(bl
|
]
R3,
1 Mohm Dp
{

qu0028

8.17.4.4.2 The test sequence shall be as follows:
a) Set|S to position 1.
b) Turp on the ballast undertest and allow lamp or lamps to warm up for 5 min.
c) Set|S to position 2 @and wait for 30 s.

d) Measure the4ms voltage value with the differential probe placed as indicated in Figlre 8.7. If the
voltagp is pulsing, the rms value shall be computed over one complete pulse cycle induding the off

time.

e) ThC voltaaachall nat ha araatar than 968 naraant Af tha ratad laman valtann feam thn apphcab'e

VoGSt Tior o greatcr—ar—==oporecerit O mcTatCc Grartp—vornage—rom—ric
J J Ld Ld J

ANSI or IEC lamp standard. If the lamp is not standardized, then the lamp voltage shall be declared
by the manufacturer. If the voltage is greater than 25 percent, discontinue the test. Refer to Figure
8.6.

f) Repeat the test procedure steps a through d above.
g) For multi-lamp devices, repeat test procedure steps a through e for each lamp position.

A multi-lamp device shall pass the test for each lamp position in order to pass the end-of-life lamp
test.

h) For adapters that operate multiple lamp types (e.g. 26 W, 32 W, 42 W), each lamp type specified
shall-be tested-
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Repeat steps a) through f) for each lamp type. A multiple lamp adapter shall pass the test for each
lamp type.

8.17.4.4.3 The following components are used in the open filament test circuit for test procedure B, the
detection of lamp current:

R3 — resistor, 1 MQ

Lp1 -

Lp2 —

lamp

lamp

Dp -

8.18 End-g
free test

8.18.1 Ass

8.18.2 Six
lamp filamen

8.18.3 Duiri
be oriented
orientation. T

8.18.4 The
bulb wall. Th

8.18.5 The
a) An

b) Th

c) There are no dislodged particles of glass larger than 3 mm (0.1 in),

d) Th
the an

e) TH

differential nrobe < 10 nE
1 7 g

samples shall be used for the test. Three of the samples shall have no emissid
t and the other three samples shall have no emission-mix @n the other lamp filament.

hg the test, the device shall be energized at the input Voltage and frequency. Th
base up unless the packaging clearly indicates the bulb is not to be opegrated in this

If-ballasted lamp shall be tested as described in Clauses 8.18.2 t6.8-18.5.

he samples may be operated in an open environment.

samples shall be observed during the test’for any evidence of smoke, fire, or ¢
e test shall be discontinued upon any@yidence of fire.

results of the test comply with this’standard if:
y flaming is contained in the eénclosure,

bre are no burn-through openings created in the enclosure,

2 combined area of any charred black spots does not exceed 75 mm? (0.12 in?)
ea described in (e)],

erenis no charred black area around the tube wider than 3 mm (0.1 |

f-life test for integral, self-ballasted fluorescent lamps — one filamentemission-mix-

N-mix on one

e device shall

racking of the

[not including

n) measured

perp

ndicular to the bulb \I\IQ”, and

f) No more than a small amount of smoke, similar to that of an overheated 1 W carbon resistor, is
emitted.

8.19 15-VA

8.19.1

available power measurement test

When evaluated per Clauses 8.19.2 — 8.19.7, 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 one minute of operation.

8.19.2 The point in the circuit under evaluation shall be connected to the measurement circuit as shown
in Figure.8.8 The-external adjustable-load, resistor shall -be initially-set for-its, maximum- resistance.-The
adjustable resistance shall then be reduced gradually to the point where 15 VA is being dissipated, and
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adjusted as needed in an attempt to maintain 15 VA for one minute. If 15 VA cannot be maintained for one
minute under any load condition, the test shall be discontinued.

Figure 8.8

Connection of wattmeter
(See Clauses 8.19.2)

External
Load Resistor

Wattmeter
or
] Power | o

Analyzer
E Supply to ] || Circult i
Lamp : Circuit Under l
Supply | Under Evaluatjon |
Soufce ! Evaluation !
. Lamp .

su1774a

8.19.3 If thg supply to circuit under evaluation consists of other than a single resistor, the t¢st described
in Clause 8.19.2 shall be repgated 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, pnd then the
variable resistance load shall be adjusted as needed. A new sample shall be used for each component
fault.

8.19.4 With respect to Clause 8.19.3, components for which the reliability against failure has been
deemed accdptable by a separate evaluation shall not be faulted. Examples of such compoments include
optical isolators evaluated to CSA Component Acceptance Service No. 5 or UL 1577; and capacitors
evaluated to CAN/CSA-E60384-14 or UL 60384-14.

8.19.5 If the test is disrupted by the operation of a suitable protective component (e.g.: fuse, thermal link,
fusible resistor, etc.) before one minute of operation, then the test can be discontinued.

8.19.6 If the test is disrupted by the failure of other circuit components (e.g.: capacitor, semiconductor,
coil winding) then that test shall be repeated two additional times, with new samples, under the same test
condition. Test disruption by opening of the same, or a different, component during these repeated tests is
acceptable.

8.19.7. If there is-any indication of component overheating, during,any.of the tests.described in Clauses
8.19.2—8.19.6 (e.g.: odor, smoke, discoloration, glowing, cracking, melting, or changes in circuit current
through 'the ‘fault),” the'.test ‘condition' 'shall’ be’ repeated as’ part 'of —either the 'Fault-Condition Test/—
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Electronic Ballasts — Class P Protection in UL 935 (for fluorescent ballast circuits) or the Component
Failure Test in UL 8750 (for LED circuits), as applicable.

8.20 Moist ammonia air stress cracking test

8.20.1 After being subjected to the conditions described in 8.20.2 — 8.20.4, copper-alloy lamp bases shall
show no evidence of cracking, delamination or degradation.

8.20.2 Each test sample is to be subjected to the physical stresses normally imposed on or within a part
as the result of assembly with other components. Such stresses are to be applied to the sample prior to
and maintained during the test. Therefore, Edison screw lamp bases shall be inserted into nickel-plated or

nickel a”oy | mphr\ldnre of the same fit dneignaﬁnn and fighfnhnd tao the fnrqlln epnr\ifinrl hy Table 8.3. All
parts shall bg clean and free from any oil or lubricant prior to insertion.
Table 8.3
Torque values for edison screw bases and holders
(See Clause 8.20.2)
Designation Torque
(N-m)
E39 (Mogul) 0.56
E29 (Admedium) 0.56
E26 (Medium) 0.56
E17 (Intermediate) 0.45
E12 (Candelabra) 0.34
E11 (Mini-candelabra) 0.34
8.20.3 Thrge samples, prepared per.8:20.2, are then to be tested in accordance with Appafratus (Clause
6), Reagentg and Materials (Clause'\7), Test Media (Clause 8), Test Sample Preparation {(Clause 9.3 —
9.4), and Tesgt Procedure (Clausex10.1 — 10.4) of the Standard Test Method for Ammonia Yapor Test for
Determining [Susceptibility to Stress Corrosion Cracking in Copper Alloys, ASTM B858-06] with the test
solution pH |level High 10(5,%0.1; exposure temperature of 25 +1° C; and with the examination in
accordance With 8.20.4.
8.20.4 After the_exposure period, the samples are to be examined for cracks or other s|gns of stress
corrosion usipg.a microscope having a magnification of 25X.

8.21

Evaluation of tack-soldered electrical connections

8.21.1 Part A - Loose connection

8.21.1.1 To determine if a cracked or otherwise unreliable solder joint is capable of hazardous arcing, the
connection in question shall be subjected to the Arcing Test described in Supplement SD of UL 935 and
clause 6.12.8 of CAN/CSA C22.2 No. 74.

8.21.1.2 For the test, the conductor to the soldered joint shall be cut and connected to the arcing tester. If
needed, wire with the same or larger gauge may be used to extend the conductors just enough to secure
to the tester's wiring terminals.

8.21.1.3  Three samples of each connection shall be tested in this fashion. The_test results are
considered acceptable if they-comply with-Clause SD2.1.1 in-UL 935.
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8.21.2 Part B - Random contact

8.21.2.1 To determine if a loose conductor could cause a hazardous condition by contacting nearby
surfaces or nearby electrical components, the conductor in question shall be disconnected from the solder
joint and connected in turn to the various conductive surfaces and electrical components which it can
physically touch should its soldered connection fail.

8.21.2.2 As these are considered abnormal conditions, this is conducted under the same conditions as
the LED lamp and driver abnormal conditions tests in Clause SA8.22.

8.21.2.3 The test results are considered acceptable if they do not indicate a risk of fire or electric shock

as defined in

Clause-SA822 2

8.22 Joint endurance test

8.22.1 One
put through 1
minute (2 0.

8.22.2 Joint
starting point

8.22.3 Joint
be rotated for
in the opposit|

8.22.4 At th
evidence of
conductive p3

8.23 Joint tprsion test

8.23.1 One

specified in Table 8.4 shall be-applied against the stop in each rotational direction for 5 secong

sample of a lamp with movable joints containing conductors shall be'tested. The
00 cycles of motion in accordance with 8.22.2 or 8.22.3, at arate of 24 — 4
b seconds/cycle), while energized from its intended supply source.

s with rotational stops shall be rotated through their entiré_range of motion then
e.g.: stop to stop) during each cycle.

s without rotational stops, such as those that employ brushes or conductive sli
one revolution per cycle. This shall be done in‘one direction for half the required
e direction for the remaining cycles.

e conclusion of this test, the joint shall'be disassembled and examined. Thers
bhysical damage or degradation “to " insulating components, nor arcing or p
rts.

sample of a lampswith a movable joint and a rotational stop shall be tested

joint shall be
0 cycles per

back to their

p rings, shall
cycles, then

b shall be no

tting on any

. The torque
S.

8.23.2 Therg shall benno:damage to the lamp or its components as a result of this test.
Table 8.4
T | for joint . t
Lamp Base Torque 5%
Designation’ N-m (Ibf-in)
G5 0.23(2)
G13, G20, Fa8, R17d 0.68 (6)
Single-ended pin-type? 0.68 (6)
E12,E17, GU10 1.13 (10)
E26, GU24 2.25(20)
E39 3.39 (30)
" For non-tabulated lamp bases, use the value for the tabulated base most closely related in form and function.
2 This applies to-any single-endedlamp base thatdoes not require’a twisting/motion tojinsertinto or remove fromyits lampholder(i.
e.: G23, GX24, etc.).
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9 Test Apparatus
9.1 General

9.1.1 Clause 9.1 summarizes test equipment and environmental conditions needed for the laboratory
facility where testing would be conducted.

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

bration. The
e instrument

9.1.3 Test eq

uipment shall be in a schedule of in
frequency of aatiration for alaaironio foatemaaniat

and periodic re

-cali

manufacturef, but not exceed 1 year between calibrations.

9.1.4 Test equipment shall have a method of specific identification, such as serial Fumbgr or a unique
laboratory nymbering 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 Yoltage 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 Q/V. Meters having| higher input
impedances fshall be used if the impedance of the circuit under test warrants it. A voltmeter for measuring
a supply circyit 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
used. If appl|jcable, consideration should be given to the DC component of the wave-shap
rms-voltage measurement is necessary, a meter with an input impedance of 10 MQ shunte
capacitance ghall be used.

rms) shall be
. If a referee
d by 30 pF of

9.2.3 Ifit isfnecessary to determine peak-voltage value, an oscilloscope with a high-impeg
minimum) input probe shall be used.

ance (10 MQ

9.24 Forth
shall be use

ermocouple measurements, either a thermocouple potentiometer or an electro
H. An elegtronic instrument shall have an accuracy at least as good as the t

;

ic instrument
ermocouples

described in Clause 9.3:

9.3 Thermecouples

9.3.1 Thermocouples shall 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 Thermocouples consisting of chromel-alumel (Type K) or copper-constantan (Type T) wires may be
used if it is determined that high-frequency ballast operation results in eddy current heating of iron-
constantan thermocouples.
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9.4 Plywood test box material

9.4.1 The plywood used for constructing temperature test boxes shall be 12-mm (1/2-in trade size) thick
with at least one side that has all voids filled and sanded.

9.5 Temperature test box
9.5.1 Test apparatus for a device with an input rating less than 50 W

9.5.1.1 The test fixture shall be a steel or aluminum cylinder, closed at the top. The smaller cylinder shall
be 152 mm (6 in) in dlameter and 216 mm (8 5 |n) deep, wh|Ie the Iarger cyllnder shaII be 203 mm (8 in) in
diameter and =er - T8 atamirgm, having a
thickness betiveen 0.76 and 1 27 mm (0 03 and 0 05 in). The cyImders shall be pamted whitg on all sides.
Each cylinder] shall be installed in a rectangular test box having four sides, a top, and bottom.| The cylinder
shall be flush| to the test box bottom and the wood bottom shall have an opening the isize of the cylinder
diameter. The test box sides shall be constructed of plywood described in Clausé€)9:4.1. Three sides and
the top shall be 13 mm (0.5 in) from the nearest part of the cylinder. The fourth. side shall be [76 mm (3 in)
from the neafest part of the cylinder. The supply lampholder shall be poreelain coated and have a cast
metal cap bearing against the cylinder top. See Figure 9.1.

Figure 9.1

Small temperature test.box

(See Clauses 8.5.3, 8.5.6/and 9.5.1.1)

SIDE VIEW __—— 13mm (05 INCH) CLEARANCE TO TOP

1 / WOOD TEST BOX

| LAMPHOLDER

| ———— METAL CYLINDER WITH DIMENSIONS
OF 152 mm (6 INCH) DIAMETER AND
216 mm (8.5 INCH) DEEP OR
203 mm (8 INCH) DIAMETER AND
280 mm (11 INCH) DEEP

B ESERRSEEEEIEELLEERK

KX}
[
<X
£

TOP VIEW
13 mm (0.5 INCH) CLEARANCE TO WALL

T %6mm (3 INCH) CLEARANCE TO WALL

su0848

9.5.2 Test apparatus for a device with an input rating greater than 50 W for an enclosed lamp
compartment

9.5.211 The>device: shall-be /testedin’ the enclosed test/ fixture ;described- belowfor the.normal
temperature. test., The, sides and top of. the test fixture shall be constructed, of 12.7. mm. (1/2,in, trade, size)
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thick minimum grade C-D or better plywood. The bottom shall be closed off with a 2.5 mm (0.1 in) thick
piece of window glass of appropriate size.

9.5.2.2 The test fixture shall have a square cross-section. The dimensions of the sides of the square
shall be specified by the self-ballasted lamp manufacturer and marked on the self-ballasted lamp. The
dimensions shall be in millimetres. The height of the box shall be equal to the overall length of the self-
ballasted lamp plus 13 mm (0.5 in).

9.5.2.3 A lampholder shall be mounted to the inside top of the center of the box and 0.82 mm? (18 AWG)
insulated conductors of suitable temperature and voltage rating supply power shall be connected to it. The
test fixture shall be suspended (by chain, cable, or similar means) in a draft-free room with the side of the

test fixture cfmmmmmmmmmmﬂmmmﬁmmmw surface is at
least 1 m frofn the floor, walls, or ceiling of the draft-free test room.

9.5.3 Nornjal temperature test apparatus for a device with an input rating greater than 50 W for an
open luminaire

9.5.3.1 Thdg temperature test apparatus shown in Figure 9.2 shall be constructed as follows
a) Wqoden parts of the structure shall be secured together with wood screws or nails.
b) Wgoden parts of the structure shall be as follows:

1) The face and back shall be plywood conforming to Clause 9.4.1, 1.22 m (48|in) square.

2) The sides shall be 38 mm x 140 mm (2.ivx 6 in trade size) wooden membefs.

3) The ends shall be 19 mm x 140 mmy¥(1 in % 6 in trade size) wooden members.

4) The inside supports shall be 38'mm x 89 mm (2 in x 4 in trade size) wooden members.

mounted in the center of the plywood panel, projecting through and flush with the odter face. One
meth¢d for mounting the box is steel angle brackets, attached to opposite sides of the box and
secured with wood screwsto the inside of the plywood panel.

c) A{vetal octagonal outlet box, @02 mm x 38 mm (4 in x 1-1/2 in trade size), sha]l be securely

d) An| optional metalsurface utility box with cover may be mounted to the side of the structure to
facilitate ease of making branch circuit connections. A 102 mm x 63.5 mm x 44.5 mm (4 in x 2-1/2
in x 113/4 in tradesize) box has been found suitable for this purpose.

e) Flgxible metal or non-metallic conduit may be installed between the outlet box and|the utility box
to facjlitate replacing damaged conductors.

f) Wiring shall consist of one white and one black 2.08 mm? (14 AWG) conductor of any type and
one 1.31 mm? (16 AWG) or larger conductor, bonding the boxes together.

g) The test ceiling apparatus shall be filled with two layers of faced or unfaced glass fiber insulation
batts positioned at 90 degrees to each other. The insulation batts shall be approximately 89 mm
(3.5 in) thick and RSI 1.4 to RSI 1.9 (R8 to R11) positioned directly in contact with the outlet box
and slit to completely surround the flexible metal conduit.
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Figure 9.2

Insulated test ceiling for devices rated greater than 50 W and for an open luminaire

(See Clauses 8.5.3 and 9.5.3)
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9.6 Articulated probe

9.6.1

See Figure 9.3 for articulated test probe specifications.
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Figure 9.3
Articulated test probe

(See Clauses 8.8.3, 8.16.5, 9.6.1, and SA8.8.2)
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9.7 Water spray apparatus

9.7.1 The water spray test apparatus shall consist of three spray heads constructed in accordance with
the details specified in Figure 9.4 and mounted in a water supply pipe rack as illustrated in Figure 9.5. 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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Figure 9.4
Spray head assembly

(See Clause 9.7.1)
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Figure 9.5
Spray head pipe rack

(See Clause 9.7.1)
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9.8 Cheesecloth

9.8.1 The cheesecloth shall be bleached cheesecloth, 914 mm (36 in) wide, running 26 to 28 m?/kg (14
to 15 yd?/Ib) and having what is known in trade as a count 32 by 28. That is, for any square centimetre, 13
threads in one direction and 11 in the other direction (for any square inch, 32 threads in one direction and
28 in the other direction).

10 Device Markings

10.1 General

10.1.1 Ade

H ball ls l HN | L ol H £ il £o11 H tlo o ol
10T ol'idil T ICHIUIy ITIAdIATU Uoll Iy UTIC Ul TTTUTT UT UTC TUTTUVWII Iy IMICUIUuUS.
a) Let{ering on a pressure-sensitive label,

b) Inkjjet lettering,

¢) Inksstamped machine lettering,

d) Ink{hand stamped lettering,

e) Indeglibly printed lettering,

f) Die-ptamped lettering,

g) Molded (recessed) or embossed (raised) lettering,

h) Molded-or cast lettering,

i) Etched lettering in metal,

j) Laser printing, and

k) Silk|screening and transfer printing.

10.1.2 Apic
Table 10.1 an
on a device,
device packa

10.1.3 Ames
column of Tak

togram in accordance with Annex F may be used as a substitute for the corresp
d shall be the stubject of special inspection. When a pictogram is used instead of
the pictogram,-along with the corresponding text, shall appear on an instruc
jing.

rking 'shall be of the minimum size (S ) and in the location (L ) shown in
le.10.1 and as defined in Table 10.2 and Table 10.3.

bnding text of
text marking
lion sheet or

the “Format”

10.1.4 “Verbatim” in the “Text” column of Table 10.1 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.

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 B.

In Mexico, all markings shall include Spanish, as shown in Annex C.

10.1.5 All markings shall have lettering in which:

a)-The precautionary-signal word-(Item'8) is-at'least 2.0.mm (0.08 in) high,
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b) The text is at least 1.3 mm (0.05 in) high and contrasting in color to the background, and

c) If molded or stamped in a material, the text is at least 2.0 mm (0.08 in) high, and if not
contrasting 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) that are secured by adhesive shall be in
accordance with CSA C22.2 No. 0.15 or UL 969. The adhesive of the pressure-sensitive labels shall be
suitable for the application surface, temperature, and environment.

10.2 Identifications and ratings

10.2.1 A device shall be marked with the following:

a) ldgntification of the company responsible for the product, in accordance with-Tablg 10.1, ltem 1.
The igentification may be in a traceable code if the device is identified by a)brand|or trademark
ownefl by a private labeler.

b) A qatalog number, model number, series number, or other similar designation in ac¢ordance with
Table|10.1, Item 2,

c) A date code or other dating period of manufacture not exceeding any three consequtive months,
in acgordance with Table 10.1, ltem 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 prin a code affirmed by the manufacturer, if it:

1) Does not repeat in less than 10 years, and

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

d) Fagtory identification, if more than‘one location, in accordance with Table 10.1, Item 4.
Table 10.1

List of required markings

(See Clauses 6/10.1, 6.10.2, 6.10.3, 41.1,7.2.1,7.3.1,8.2.3,8.5.3, 8.5.5, 8.5.6, 8.12.1, 8.14.1, 10.1.2 to0 10.1.4, 102, 10.2.5, 10.2.6,

10.2.7, 10.4, and F.1)

. Text
Item Product markings Text Format reference
1 Mahufactarer’s identification S13L1 10.2.1(a)
2 Catalog number or similar product designation S13L1 10.2.1(b)
3 Date marking (may be in code) S13L1 10.2.1(c)
4 Factory identification, if more than one (may be in code) S13L1 10.2.1(d)
5 VOLTS AMPS WATTS HERTZ or S13L1 10.2.2
\" A w Hz
6 USE WITH LAMP OF WATTS S13L1 10.2.3
7 HIGH POWER FACTOR or HPF S13L1 10.2.5
CAUTION Verbatim S20L1 6.10.1,
6.10.2(a)
9 RISK OF ELECTRIC SHOCK — USE IN DRY LOCATION ONLY Verbatim or S13L1 7.1.1,10.2.7
or ELECTRIC SHOCK RISK — ONLY FOR DRY LOCATIONS Symbol

Table 10.1 Continued on'Next Page
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Table 10.1 Continued
. Text
Item Product markings Text Format reference
10 SUITABLE FOR DAMP LOCATIONS, or FOR DAMP Verbatim or S13L1 7.21,10.2.7
LOCATIONS, or RISK OF ELECTRIC SHOCK - DO NOT USE Symbol
WHERE DIRECTLY EXPOSED TO WATER
11 SUITABLE FOR WET LOCATIONS or FOR WET LOCATIONS Verbatim or S13L1 7.3.1,10.2.7
Symbol
12 SUITABLE FOR WET LOCATIONS - (to be followed by Text or Symbol S13L1 7.3.1,8.14 .1,
words describing the restricted positioning ) as tested in 10.2.7
8.14, “SUITABLE” is optional
13 DO RIOI-USE-\MT-H-DI-NN-ERs-er-NOT-FOR-U&E VWATFH S43+4 8.12.1.2
DIMMERS
14 DO NOT USE WITH STANDARD DIMMERS, SEE S13L1 8.12.1.3
INSTRUCTIONS
15 NOT FOR USE IN TOTALLY ENCLOSED LUMINAIRES or Text or Symbol S13L1 8.5.6,10.2.5,
NOT FOR TOTALLY ENCLOSED LUMINAIRES 10.2.7
16 MAX__ WATTS TYPE SHIELDED or Verbatim S20L1 6.10.2
MAX W TYPE ___ SHIELDED (for adapters with
tungsten-halogen lamps)
17 MAX__ WATTS TYPE or Vérbatim S20L1 6.10.1
MAX W TYPE ___ (for adapters with tungsten-halogen
lamps)
18 SUITABLE FOR OPEN LUMINAIRES (for adapters with Verbatim S13L1 6.10.3
tungsten-halogen lamps)
19 “Hgl’ (In a circle) “Hg” verbatim, S20L1 10.2.6
circleis a
graphical
element
20 “Mefcury disposal: epa.gov/cfl”’ Verbatim S20L1 10.2.6
Instructions Genegral
21 ADDED WEIGHT OF THE DEVICE MAY CAUSE INSTABILITY L2 10.4.1
OF A FREE-STANDING PORTABLE LUMINAIRE
22 USH ONLY WITH A PORTABLE TABLE LUMINAIRE THAT IS L2 10.4.1
PRQVIDED WITH A SHADE
23 USH IN PORTABLE . TABLE LUMINAIRES IN WHICH THE L2 10.4.3
DISTANCE FROM<THE BOTTOM OF THE BASE TO THE TOP
OF THE LAMPHOLDER DOES NOT EXCEED THREE (3)
TIMES THE MINIMUM BASE DIAMETER
24 THI$ DEVICE'IS NOT INTENDED FOR USE WITH L2 n.5and 10.4.4
EMERGENCY EXITS or NOT FOR EMERGENCY LIGHTING
25 SUI+RBI:E‘FOR‘USE‘I‘ITE‘NCI:0$ED‘I:U‘I\1rrNAnmza Verbatim S28tt 8.5.3(e)
26 MIN. LAMP COMPARTMENT DIMENSIONS _(L)_ x (W)_mm Verbatim S28L1 8.5.3(e)
27 USE IN OPEN LUMINAIRE ONLY Verbatim S28L1 8.5.3(e)
28 USE ONLY IN MODEL (model number) MANUFACTURED BY Verbatim S28L1 8.5.3(e)
(manufacturer)
29 “Hg” (In a circle) “Hg” verbatim, S20L2 10.2.6
“LAMP CONTAINS MERCURY” ircle is a
graphical
www.lamprecycle.org or www.epa.gov/bulbrecycling element
(Optional) “Manage in Accord with Disposal Laws”
“Contains mercury, For more on cleanup and safe disposal,
30 visit epa.gov/cfl” Verbatim S20L2 10.2.6
Note: The text shown in the table does not represent the actual minimum size and typestyle required. Textin parentheses ( ) is
descriptive orjinformative and-not part of the actual marking,notice:
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Table 10.2

Format minimum size designations for marking height and type face

(See Clause 10.1.3)

Letter height
Size designation mm (in) Font size Font type face uppercase
S13 1.3 (0.051) 5 Universal bold
Arial bold
520 2.0(0.079) 5 Helvetica bold
S28 2.8(0.110) 11 Zurich BT bold
Sans Serif
Table 10.3
Format location designation for marking
(See Clause 10.1.3)
Location designation Description Marking
L1 On the product Type P
L2 On smallest unit packaging, point-of-sale Type T
package, carton, or instruction sheet

Notes:

Type P design
conditions of n
used, it must b|

required after i

Type T desigrjates a temporary label, instruction sheet, or-tag that provides installation instruction and informa

ates a permanent marking that is intended to remain in the“applied position for the lifetime of the d
brmal use. It provides information required for the user.maintenance over the expected life of the de
e made of material that complies with Clause 10.1.6%

hstallation. It is made of printed matter with of'without attachment to the device.

Pvice under

ice. If a label is

ion not

10.22 Ad
accordance
been evaluat

bvice shall be marked with an-electrical input rating in volts, hertz, wattage, 3
vith Table 10.1, Item 5. Hertz'can be omitted if volts is expressed as “VAC” and t
ed for 60 Hertz, or if volts+is expressed as “VDC.”

nd current in

he device has

10.2.3 A lamp adapter shall. be)marked with a wattage rating as specified in Table 10.1, Iten) 6.

10.24 Ad
10.1, ltem 7.

10.2.5 Unlg

bvice with-a“power factor rating greater than 0.90 may be marked in accordan

ss'the device is tested with the lens as described in Clause 8.5.6, the device sh

Kkl 10 4 laora 10

in accordan

10.2.6

kT
wWIUT TAVIC TU. T, TICTIT TJ.

ce with Table

all be marked

In the United States, self-ballasted fluorescent lamps shall be marked as described in Table 10.1,

Item (s) 19, 20 or both. The smallest unit packaging, point-of-sale package, carton, or “stuffer sheet”
packed with a lamp shall contain the marking described in Table 10.1, ltem(s) 29, 30 or both.

In Canada and Mexico, these requirements do not apply.

10.2.7 When a marking in Table 10.1 has a corresponding symbol in Annex F and instructions are
included on the packaging explaining the pictogram's meaning, the symbol may be used in place of the
corresponding text in Table 10.1.
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10.3 Marking requirements in Mexico

10.3.1 In Mexico, markings and labels on devices or packaging shall meet the requirements of Clauses
10.3.2 to0 10.3.4 as applicable.

10.3.2 In Mexico, markings and labels on devices or packaging shall meet the following requirements:

a) The use of a period as a decimal point shall not be used. A comma shall be used as a decimal

point.

b) Magnitudes less than the unit shall be represented with a zero followed by #, where # equals

magni

c) Lettler size shall not apply to any marking.

d) Wh

10.3.3 In Mgxico, devices shall be marked with the following:

a) The
produ

b) Nor
c) Dat

d) The

e) A sfatement that identifies the origin of the product.

Notes:

f)Ad

tude (for example, 90 cm = 0,90 m).

bre applicable, input voltages (V) and current symbols shall be:
1)c.a.orACor ~

2)c.d. or DC.

name or trademark, model, or manner in which the manufacturer or importer
Ct,

hinal input voltage, frequency, wattage, and-current,
e marking or code form,

type of lamp and wattage in watts, for adapters, and

1) The frequency can'be omitted if the ballast is an electronic circuit that works independer
frequency within an intérval from 50 Hertz to 60 Hertz.

2) If the prodtietiis marked with the input wattage and the power factor is 0,9 or greater, the current

3) The.manufacturing date can be brief or use a code designated by the manufacturer.

pvicevthat is not intended to be used in a dimming circuit shall be marked “Do

identifies the

tly of the input

can be omitted.

not use with

o

dimm

To.

g) A device can be marked as “High Power Factor” or “HPF” if the power factor measured is 0,9 or
greater.

10.3.4 In Mexico, the packaging shall include the following:

a) The graphical representation or product name, unless this is obvious,

b) The national manufacturer or importer’s name, address, telephone number, and telex number,

c) The name or trademark, model number, or manner in which the manufacturer or importer
identifies the product,

d) Nominal input voltage, frequency, wattage,
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e) Number of pieces per carton.

f) Comparative graphic scale that indicates the equivalence with respect to incandescent lamps

being replaced, with exception of reflector type lamps (see Figure 10.1), and

g) Average lamp life expressed in hours.

Figure 10.1

Graphic scale of luminous flux

(See Clause 10.3.4)

75W m= 10}
E |8| E E E E 60W pm 8
Wiooks 21508 & 808
; - ‘|_ I 11 AOW p= 4
e | 39108 B 5 3 25w = 2

Modelo con Pote%

su034:

10.4 Instructions

10.4.1 A device weighing over 200 g (0.44 Ibs) shall be provided with instructions in acq
Table 10.1, Itrms 21 and 22.

10.4.2 A device, typically not intended for use in free-standing portable luminaires, such as
shaped bulb, is not required to comply with Clause 10.4.1.

Modelo/con Poter} Flujo Lyminoso

LAMPARA FLUJO
INCANDESCENTE.( | , LUMINOSO
100 W = 1560 Im

0lm

0lm

0lm

0lm

ordance with

a PAR- or R-

10.4.3 A device employing a lamp, such as a circular lamp, that extends outside of the harp of a portable
luminaire shall be provided with an instruction in accordance with Table 10.1, ltem 23, or shall be marked

as required by Clause 10.4.1.

10.4.4 The instructions shall include the statement in Table 10.1, Item 24.

10.4.5 The instructions for a device marked in accordance with Table 10.1, Item 14, shall include the

following or equivalent statement: "Only use the control provided with or specified by these i
control this. lamp., This .lamp- will. not. operate properly.when .connected. to,.a standard, (i
dimmer or dimming control."

nstructions to
ncandescent)
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SUPPLEMENT SA - SUPPLEMENTAL REQUIREMENTS FOR LIGHT-EMITTING DIODES (LED)

SA1 Scope

SA1.1 Clause 1 applies and as amended below.

SA1.2 The text in the main body of this standard, along with this supplement, make up requirements for
devices employing light-emitting-diode (LED) lamp technologies.

SA1.3 Where the requirements of any of the clauses of the main text are referenced in this supplement
by the phrase “The requirements of clause ___ apply”, this phrase is to be interpreted as meaning that all
requirements of the clause or paragraph of main text apply, except where it is clearly non-applicable to the
product bein§ evaluated.

SA1.4 The
LED drivers|
comprise LE

text in the main body of this standard using the word “ballast” is understood to
The text in the main body of this standard using the word “lamp?yis “under
D arrays.

hlso comprise
stood to also

SA1.5 At various points in this supplement references are made to UL 875Q,or CSA C22.2 No. 250.13.

SA1.6 Thesge requirements cover:

a) Sdlf-contained LED lamps, with control circuitry and\driver, rated up to 347 \{ nominal for

conngction to screw-, pin-base, and recessed single contact (RSC or R7) lampholders

b) De
emitti

vices for replacement of an ANSI standardized fluorescent lamp, and consi
hg-diode (LED) lamp technologies, with control circuitry, and a driver or powe

LED

river and control circuitry will be either_integral with the lamp or remote from th

c) C
menti
tungs|

SA1.7 The
replaceable

SA1.8 LED
are evaluate

mponent LED lamps, with or, without control circuitry, an ANSI base othe
ned in (1), for connection to LED driver having a low voltage output, such as re
en-halogen, MR11 and MR 16'shaped lamps — see SA6.14.

e requirements donot cover LEDs that are integral components and which
art of a luminaire.and which cannot be tested separately from the luminaire.

light sources\having a means of supply connection other than lamp bases des
| using requirements in UL 8750 or CSA C22.2 No. 250.13.

SA2 Refergence*Publications

sting of light-
r supply. The
e lamp — see

r than bases
placement for

form a non-

cribed above,

SA2.1 PublicationsfromrClause 2 apply:

SA3 Definitions

SA3.1  Terms from Clause 3 apply and as amended below.

SA3.2 BASIC INSULATION - electrical insulation of fiber or other polymeric material. Fiber and

polymeric insulating materials are evaluated for moisture and puncture resistance, and electrical dielectric
properties. Polymeric materials are additionally evaluated for electrical support properties sufficient for the
application.

SA3.3 BARRIER - a part of the device intended to physically limit access to parts that pose a risk of
electric shock., A barrier._can be an..insulating material in, contact with other. conductive .parts. or a
conductive-material isolated-from other conductive parts.
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SA3.4 CIRCUIT, CLASS 2 — a circuit of a low voltage and limited power nature such that the circuit
components can be installed with the simplified installation manner described in Article 725 of the
ANSI/NFPA 70 for the United States, or Section 16 of Canadian Electrical Code, Part |, in Canada. The

circuit supplied by an isolating source complies with the electrical limits and test requirements of:

a) UL

1310, or the Class 2 requirements of the UL 5085-3 for the United States, or

b) CAN/CSA-C22.2 No. 223, or the Class 2 requirements of the CSA C22.2 No. 66.1 for Canada.

Note: For the purposes of this standard, Limited Power Sources complying with UL 60950-1 or CAN/CSA-C22.2 No. 60950-1 are

deemed to be eq

uivalent to Class 2 power supplies with respect to risk of electric shock and risk or fire.

SA3.5 DIRECT CURRENT (DC) — a voltage or current waveform where the instantaneous value does

not vary.

SA3.6 LED
on a printed
interfaces.

SA3.7 LED

ARRAY (LED MODULE) — an assembly of one or more discrete LED electronic
circuit board, typically with optics and additional thermal, mechanical, a

DRIVER — a power source and control circuitry to control the voltage or current

control circuifry can range from a simple (bridge rectifier and resistor), te_complex (incorpg

factor control

SA3.8 LED
standardized
incandescent]

SA3.9 LED
driver, and ar
standardized

Note: In Canada
the application.

SA3.10 LEL
the light from

constant voltage or constant current outputs, and the like):

LAMP, COMPONENT - an LED device without integral power source and
base designed for connection to a luminaire.“The bulb can take the s
lamp it is intended to replace, such as MR-16.

ANSI standardized base that is designed to connect to a supply branch circuit
lampholder. In North America, a “stanidardized base” refers to an ANSI standard

tubular self-contained LED lamps may\be connected to non-ANSI standardized lampholders that

LENS, INTEGRAL — the-optical element integral to an LED package that focus
the LED die(s). Optical assemblies secured to the LED package after package

(such as during the assembly of-an’'LED array) are not considered integral LED lenses.

SA3.10A LI
to a voltage-g
ANSI standa
fluorescent I

NEAR LED.LAMP — A double-ended self-contained LED lamp intended for dire
ontrolled{power source (i.e.: branch circuit, low-voltage transformer, etc.) and
rdized. LED lamp bases. This excludes lamps with bases traditionally ass
mps (€:g.: G5, G13, G20, Fa8 and R17d).

components
nd electrical

o LEDs. The
rating power

vith an ANSI
hape of an

LAMP, SELF-CONTAINED (INTEGRATED) — a device with an LED array, an integrated

via an ANSI
base.

hre approved for

ps or diffuses
manufacture

tt connection
brovided with
ociated with

SA3.11 PO

[ ARIZATION — observing the identification of the grounded supply conductor

for electrical

connection of certain components in order not to increase the risk of electric shock. (Not related to
polarization of light.)

SA3.12 RETROFIT LUMINAIRE CONVERSION - the act of modifying, with additional parts, a luminaire
that was already manufactured and in service in order to convert the luminaire to an LED light source, from
an incandescent, fluorescent, or high intensity discharge light source. For this standard, direct
replacement of an incandescent to LED lamp, without any electrical or mechanical changes, is not
considered to be a luminaire conversion.

SA3.13 WORKING VOLTAGE - the highest voltage to which the insulation under consideration is or can
be subjected when the equipment is operating at its rated voltage under conditions of normal use.
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SA3.14 USE, GENERAL - a device that has been determined acceptable for direct installation in field
applications in accordance with country-specific national electrical codes. A device complying with the
requirements of this standard is considered to be for general use.

SA3.15 USE, SPECIAL — a device intended as a component of a luminaire or a unique application and
subject to additional considerations when the final application is known. A device complying with the
requirements of this standard and any additional requirements for the final application is considered to be

for special use.

SA4 General Requirements

SA4.1 Requirements from Clause 4 apply.

SA5 MecthicaI Construction

SA5.1 Enclosures

SA5.1.1  Rgquirements from Clause 5.1 apply and as amended below.

SA5.1.2 Lgmp enclosures can be partially or entirely of glass. Glass. is“considered to bg an inorganic
material thal can vary considerably in mechanical strength and, résistance to cracking| or breaking.

Requirements in this supplement evaluate the material for lamp applications.

SA5.2 Openings

SA5.2.1 Rgquirements from Clause 5.2 apply and as.amménded below.
SA5.2.2 Nq openings are permitted for devices designated for wet locations.
SA5.3 Polymeric materials

SA5.3.1 Rgquirements from Clause-5:3-apply and as amended below.

SA5.3.2 THe enclosing diffuser.for an LED shall have a flammability rating as indicated in[ Table SA5.1.
Different flanmability ratings(are assigned depending on the power available to the LED array and

whether the LED driver has ‘anisolated or direct connected output — see SA6.4.

Table SA5.1
LED lens and diffuser flammability ratings
Power Source Class 2 Isofated; on-Class 2> Directtonnected
Enclosure type needed None Fire Fire and electrical
Integral LED Lens Not defined V1 V1
Other lenses and diffusers Not defined V0° VO

@ Power sources that also fall into this category include:

3) Power sources not considered a risk of fire per 4.5.2.
® Power sources isolated from the mains that are not a risk of shock (per 4.5.1) also fall into this category.

©May be V1 or SC1 if the total volume of all diffusers is less than 2500 mm?® (0.156 in®). The flammability of small parts may
alternatively-be determinediusing-UL;,1694.

1) Limited Power Sources (LPS) compliant with UL 60950-1 or CAN/CSA-C22.2 No. 60950-1,

2) Low Voltage, Limited Energy (LVLE) power sources compliant with UL 8750 or CSA C22.2 No. 250.13, and
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SA5.3.3 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 this clause and is
considered basic insulation.

SA5.3.4 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 UL 746C.

Note: 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.

SA5.3.5 An adhesive 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 UL 8750 or CSA C22.2 No. 250.13. Fusion
techniques, such as solvent cementing, ultrasonic welding, electromagnetic induction, and thermal
welding are npt subject to this test.

SA5.4 Weight and moment

SA5.4.1 Refuirements from Clause 5.4 apply and as amended below.

SA5.4.2 Re

SA5.4.3 Un
supported by
(SAB6.13) sha

a)0.2

b) 0.5

SA5.4.4 A(

nuirements from Clause 5.4 apply only to the lamps with the basés specified in d

less there is provision to support additional mass {weight) so the device
general use lampholders, a device supported only)by a pair of pin bases
| have a mass (weight) not more than:

kg (7 oz or 0.44 Ibs) when using a G5 base, or

kg (17.6 oz or 1.1 Ibs) when using a G13 base.

574 or G5.3 lampholder for low voltage lamps is not intended to support the mas

the lamp, so there is no specified value.

SA6 Electrical Construction

SA6.1 Lam
SA6.1.1 Re
SA6.1.2 Al

a base descri

SA6.1.3 Ce

p bases and lampholders
uirements from Clause 6.1 apply and as amended below.

hmp with.other than an Edison screwbase shall have a base that complies the d
bed in-‘ANSI C81.61.

tain ANSI pin bases are designated for low voltage (< 30 V). See UL 1598 or CS

lause 5.4.

s not solely
and holders

5s (weight) of

imensions of

bA C22.2 No.

250.0 for alis

ing of the low voltage bases.

SA6.1.4 For devices substituting for linear fluorescent lamps, Clause SA6.13, some contacts for the G5
or G13 lamp bases are not used for electrical connections and will only be intended for mechanical
support of the lamp. Such contacts shall have no connection, and, if two unused contacts are in a single
lamp base, the contacts shall not be connected (short-circuited) together or be connected (short-circuited)
to any dead metal part of the lamp base. These devices shall be subjected to the Isolation of lamp pins,
Clause SA8.20.

SA6.2 Current-carrying parts

SA6.2.1 Requirements from Clause 6.2 apply and as amended below.
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SA6.2.2 For devices substituting for linear fluorescent lamps, Type C, the supply and the output (even if
designated Class 2) wires connected to the LED driver shall be rated 300 V minimum, 90 °C minimum
since separation of supply and output wires cannot be assured in installation.

SA6.3 Prin

SA6.3.1

SA6.3.2 Pri

SA6.3.3
796F.

ted circuit boards

Requirements from Clause 6.3 apply and as amended below.

nted circuit boards shall comply with UL 8750 or Annex E.

In Canada arI\d Mexico, this requirement does not apply.

SA6.34 Ci
wiring board
usage temps
be mounted
tests specifie
paste condu

SA6.4 Ball

SA6.4.1 Re

SA6.4.2 ClI
drivers. Clau
drivers.

SA6.4.3 Dr
a) Clg
b) Iso]
c) Dir

SA6.4.4 Th
8750 or CSA

psts and LED drivers

5. The ceramic material is inorganic so there is no flame resistance rating 3
rature limit of the ceramic material is much higher than the semiconductor jung
o the ceramic. The suitability of the bonding of the circuit conductors shall be g
d in UL 796. Foil circuit conductors shall be subjected to Bond Strength test
tors shall be subjected to the Conductive Paste Adhesionctests.

quirements from Clause 6.4 apply and as aménded below.

huses 6.4.1 — 6.4.4 pertain to fluorescentballast construction and are not appl
5es 6.4.5 — 6.4.7 are applicable to ballasts and LED drivers. Clause 6.4.8 is app

vers for LEDs have outputs that are categorized as:
ss 2 circuit,
ated from the supply; but above the Class 2 circuit limits, or

ect (Non-isolatéd, regardless of the supply voltage).

C22.2.No. 250.13.

SA6.4.5 The LED driver shall comply with the component fault condition tests describ

SA8.22.

SA6.5 Power capacitors

SA6.5.1
SA6.6 Spa

SA6.6.1

Requirements from Clause 6.5 do not apply.

cing of electrical parts

Requirements from Clause 6.6 apply and as amended below.

In the United States, flexible material printed wiring board constructions shall comply with UL

cuit conductors can be placed on an alumina ceramic material similar to conventional printed

ssigned. The
tions that will
etermined by

5. Conductive

cable to LED
icable to LED

e construetion of the LED driver circuitry shall comply with the appropriate requitements of UL

ed in Clause

SA6.6.2 Spacing at a lamp base for some ANSI configurations may be less than, and would supersede
dimensions in the main text.
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SA6.6.3 For devices for connection to a low voltage (< 30v) supply, UL 8750 or CSA C22.2 No. 250.13

requirements

apply.

SA6.7 Accessibility of live parts

SA6.7.1

Requirements from Clause 6.7 apply.

SA6.8 Light source - fluorescent lamps

SA6.8.1
SA6.9 Ligh
SA6.9.1 Re
SA6.9.2 LE

SA6.9.3 An

Requirements from Clause 6.7 apply.

t source — light emitting diodes (LED)

uirements from Clause 6.9 apply and as amended below.
D light sources shall comply with UL 8750 or CSA C22.2 No. 250.13,-as_appropr

LED array that is accessible, as determined by a lack of enclosure or a

mechanical tgsting of the lens or enclosure, shall not result in a risk of electric shock. Mech

would include
if rated damp

SA6.94 An
SA6.9.3, can
would exceed

SA6.10 Lig
SA6.10.1 R
SA6.11 Gro

SA6.11.1 A
voltage is gre

SA6.11.2 In

SA6.11.3 A
the last conne

Drop Impact (8.8 or 8.15), Mold-stress Conditioning (8.9),“and Humidity Condi
or wet locations.

be powered by a direct output type LED driver oran isolated type supply wher
electric shock hazard limits.

ht source — non-discharge lamps
equirements from Clause 6.10 do net apply.
unding

ccessible non-current-carrying metal parts that could be energized from within a
hter than 150 V shall be bonded to ground or be made inaccessible.

lieu of grounding, devices may be double insulated in accordance with Clause S

connector provided with a contact, or pole, for grounding shall arranged so the
ctiondo.disconnect (first to make, last to break).

ate.

5 a result of
anical testing
ioning (8.13)

LED array that is inaccessible, including results far mechanical testing as noted in Clause

e the voltage

nd where the

A6.15.

connection is

SA6.12 Polarization

SA6.12.1 A

loss of polarization shall not introduce a risk of electric shock.

SA6.13 Devices substituting for linear fluorescent lamps

SA6.13.1

The requirements in this clause apply to LED devices that have the general appearance,

length, and base types of a conventional fluorescent lamp. These devices have the physical dimensions of
a lamp described in NEMA C78.81. The following constructions are considered by these requirements:

a) Type A — A device for general-use is intended for direct substitution of a fluorescent lamp and
operating from the ballast that would be provided for the fluorescent lamp without additional
modifications of the fluorescent lamp circuit.

b) Type B — A device for special-use intended for ‘operation’in luminaires that are either factory
wired ' especially for the-device or as ‘a/component.for retrofit luminaire ‘conversions'involving
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modification of an existing luminaire, and the LED driver components are an integral part of the
device.

c) Type C — A device for special-use intended for operation in luminaires that are either factory-
wired especially for the device or as a component for retrofit luminaire conversions involving
modification of an existing luminaire, and the LED driver components are remote from (or not an
integral part of) the device.

Note: The above type designations are just for use in this standard.

SA6.13.2 A device that substitutes for a linear fluorescent lamp shall comply with the Risk of Electric
Shock — Relamping test, see Clause SA8.19. A Type C device powered from a remote LED driver and
having a voltage of less than 30 volts need not be subject to this test.

SA6.13.3 T

SA6.13.4 A
additionally @

SA6.13.5 T
lamp bases
special evall
testing and S

SA6.13.6 T
unless a spe
misapplicatid

SA6.13.7 T
devices are i

a) Fo
accor

b) Fo
accor

SA6.13.8 A

one of the lamp types indable SAG.1.

ype A devices shall comply with Supplement SC.

Type B or C device for special use as a component for retrofit luminaire con
omply with installation instructions described in UL 1598C or CAN/CSA C22.2 N

ype B and C devices shall have the source of electrical supply applied either
pr across the lamp at both lamp bases and the connections will be incompa
ation can show the device can be powered in either method. See SA8.21 for 1
A10.2.3 for product marking.

ype C devices shall be for direct or alternating.eurrent operation and will be
Cial evaluation can show the device can be powered in either method. See Clau
n testing and Clause SA10.2.3 for product marking.

ype C devices shall have a correlated:marking regarding the lamp and remote L
ntended to work with:

r the linear LED lamp operating with a remote LED driver, the lamp shall
dance with Table SA10.1, marking item 18C.

- the linear LED lamp operating with a remote LED driver, the LED driver shall
dance with Table SA10.1, marking item 18D.

device interchangeable with linear fluorescent lamps shall have a base and ov|

ersions shall
0.250.1-16.

at one of the
ible unless a
hisapplication

incompatible
se SA8.21 for

ED driver the

be marked in

be marked in

erall length of

Table SA6.1
Common linear fluorescent lamp sizes®
Lamp Length — base face to
Lamp diameter in 1/8 inch Common wattage face

(mm) / length feet designation Base Designation inch (mm)
T12 (38 mm)

2 24 G13 23.2 (590)

3 30 G13 35.2 (895)

4 40 G13 47.2 (1199)
T8 (25 mm)

2 17 G13 23.2 (590)

3 25 G13 35.2 (895)

Table SA6:1 Continued'on Next Page
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Table SA6.1 Continued

Lamp Length — base face to
Lamp diameter in 1/8 inch Common wattage face
(mm) / length feet designation Base Designation inch (mm)
4 32 G13 47.2 (1199)
5 40 G13 59 (1500)
T5 (16 mm)
1 8 G5 11.3 (288)
1.5 15 G5 17.2 (437)
2 18 G5 21.6 (549)
T5HO (6 mm)
2 24 G5 21,6 (549)
3 39 G5 33.4 (849)
4 54 G5 45.2 ([1149)
g 80 G5 57 (1449)
Note: Lamp dafp rounded to 0.1 inch; source: Double Capped Fluorescent Lamps — Dimensienaland Electrical Characteristics,
NEMA C78.81.
acl;gr831dditional information, consult Double Capped Fluorescent Lamps — Dimensional and Electrical Characteristics, NEMA
SA6.13.9 Al device interchangeable with linear fluorescent.damps shall comply with the mass (weight)

requirements|in Clause SA5.4.
SA6.13.10 A device described in Clause SA6.13 shallbe marked, in accordance with Claug
SA10.4, as appropriate. Type A devices shall additionally comply with the marking req
Supplement §

5C.

SA6.14 Deyvices interchangeable with tungsten-halogen incandescent lamps

SA6.14.1 The requirements in this clause apply to LED devices that have the general appe
shape, and base types of a conventional T-H incandescent lamp. These devices have
dimensions df a lamp describeduin' ANSI C78.24. The following constructions are conside
requirements

e A — A device for general-use is intended for direct substitution of a TH incand
ting of aMR-11 or M-16 bulb shape and GZ4 or G5.3 base, and operating fr
less than' 30 VAC or 42.4 VDC.

a)Ty
consi

tes SA10.1 —
uirements in

arance, bulb
the physical
red by these

escent lamp,
bm a voltage

escent lamp,

Note: The above type designations are just for use in this standard.

vAC.

SA6.14.2 A Type A device for general use incorporates the LEDs and control circuitry to limit and or
control the LED current. The device is intended to be powered from any LED driver having a suitable

voltage and current.

SA6.14.3 A component LED lamp for only certain type of LED driver output (such as only Class 2) would

not be considered for General-use but could be considered for Special-use applications.

SA6.14.4 A component LED lamp intended only for direct current shall comply with the component fault

condition tests described in Clause SA8.22.
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SA6.14.5 All devices of this type shall be marked in accordance with Clauses SA10.1 — SA10.4 as

appropriate.
SA6.14A L

SAG.14A 1

inear LED lamps

Lamps shall comply with the normative application notes defined in the ANSI da

tasheet for its

lamp base, unless more severe requirements exist in this Standard. This includes any ANSI datasheet
requirements on mass (weight) limits, input voltage or light source (i.e.: LED).

SAB.14A.2 Lamps intended for use as components for retrofit luminaire conversions shall additionally
comply with the requirements in UL 1598C or CAN/CSA C22.2 No. 250.1-16.

SA6.14A.3
Relamping t¢g
either lamp b

SA6.14A 4
operate norr

configuration.

SA6.14A.5
voltage, a sy

is determined by the Voltage Mismatch test — Linear LED Lamps; SA8.24.

SA6.15 Double insulation

SA6.15.1 [
requirements

SA6.15.2 R

SA6.15.3 (
ground from

SA6.15.4 (
minimum dis

SA6.15.5 V]

a) Ac
or UL

LCamps that receive power from both ends shall comply with the Risk of Ele
st, SA8.19, unless lamp base contacts are always inaccessible or reliably de-en
ase is disengaged from its holder.

When connected to their intended power source in reversed polarity, lamp
hally, or comply with the LED Lamp and Driver Abnormal Condition Tests, S

When a lamp is provided with lamp bases permitted by,"ANSI for use at m
pply voltage mismatch shall not result in a hazardoustlamp operating condition

Double insulated devices shall comply with CSA C22.2 No. 0.1 or UL 2097,
outlined in this Clause. Devices shall be'marked per Clause SA10.2.5.

einforced insulation may be employed wherever double insulation is required.

reepage and clearance distances separating lamp base contacts operating ak
bccessible, ungrounded'dead-metal shall be evaluated as reinforced insulation.

ances specified’ by’Clauses 6.6 and SA6.6.

Vhen conducting any Dielectric voltage-withstand test:

ross basic or supplementary insulation, the test potentials specified by CSA C2
1998sshall be used; and

ctric Shock —
ergized when

5 shall either
IA8.22 in that

ore than one
. Compliance

and with the

ove 150 V to

learance and creepage distances acting as reinforced insulation shall be at Igast twice the

2.2 No. 1993

b) Across reinforced insulation, or across double insulation where it is impractical to test the basic
insulation and the supplementary insulation separately, twice the test potentials specified by CSA
C22.2 No. 1993 or UL 1993 shall be used.

SAB.15.6 A single layer of homogeneous material, or a printed circuit board, may be employed as
reinforced insulation between conductive parts if the following conditions are met:

a) It is used within the overall equipment enclosure and is not subject to handling or abrasion
during device installation, normal use or servicing;

b) There are no sharp points or edges bearing against it; and

c) It complies with the dielectric voltage-withstand test for reinforced insulation.
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SA6.15.7 In lieu of Clause SA6.15.6 (b), the Creep test in UL 746C may be used to determine the
acceptability of sharp points or edges bearing against insulating materials.

SA6.15.8 In the United States, when using UL 2097, Appendix B to determine the minimum required
insulation level between different circuits, or between circuits and dead metal, apply Table SA6.2.

For Canada and Mexico this clause does not apply.

Table SA6.2

Cross-reference of UL 2097 and UL 1993 circuits

(See Clause SA6.15.8)

UL 2097 Term UL 1993 Circuit
“PRIMARY” Any circuit electrically connected to the lamp's sypply source
(e.g.: circuits not isolated from mains Or the exterpal supply
circuit).
“HAZARDOUS [SECONDARY” Any Isolated circuit that presents a risk of electrid shock during
normal operation.
“ELV SECONDARY” Any Isolated circuit that presents a risk of electrid shock only
during a single-fault condition.
“SELV SECONDARY” Any Isolated cireuit not considered to present a risk of electric
shock undernormal operation or any single fault ondition (e.g.:
Class 2, LVLE, and LPS circuits).
“ENCLOSURE’ Any accessible non-current-carrying conductive (metal) part
Note: This onlyestablishes a level of insulation equivalency, and shoul@not be used to imply that these lamp circuit$ are SELV or
ELV. Circuits cgnnot be marked “SELV” or “ELV” unless evaluated as'stuch per CAN/CSA-C22.2 No. 60950-1 or UL $0950-1.
SA7 Envirdnmental Locations
SA7.1 Reqyirements from Clause 7 apply!
SA8 Tests
SA8.1 General
SA8.1.1 Refuirementsfrom Clause 8.1 apply and as amended below.
SA8.1.2 The¢ requirements in Clause SA8 also cover products described in the scope of this|supplement.
pr GU24 are

intended for connection to a remote LED driver.
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Table SA8.1
Test plan summary

(See Clause 8.1.4)

Test description Reference Number and description of samples
Electrical Tests
Risk of electric shock — relamping SA8.19 1 sample of each lamp.
Isolation of lamp pins SA8.20 1 sample of each construction that can be one
sample for a family of products.
Mechanical Tests
Misapplication of lamp supply connections SA8.21 Not more than four samples; less samples will
depend on actual circuit.
LED lamp and|driver abnormal condition tests SA8.22 Number of samples depehds on complexity of
circuitry.
Rigidity after dfop test SA8.23 3 samples; in lieu ofiDrop impa¢t test, Clause
SA8.8.
Note: This tabl is a summary of test samples typically needed. Actual number of samples may viary-where agreeable to all parties
concerned.
SA8.2 Inpyt measurements
SA8.2.1 Rgquirements from Clause 8.2 apply and as amended)below.
SA8.2.2 It s permissible to operate an LED lamp in othét\than a base up position, for this test and the
Temperature| Test unless it is obvious a certain orientation is intended. See Clause SA8.5.2|for additional
information.
SA8.2.3 LHD lamps, with integrated control circuitry, and an ANSI base other than bases E{12, E17, E26,
E39, or GU10, or GU24 shall be tested with~both AC and DC if the lamp rating specifie§ both current
sources.
SA8.2.4 Far low voltage bases, theldevice under test is to be powered from a source of AC|or DC (as the

device is ratq
SA8.3 Lanm
SA8.3.1 Re

SA8.4 Lea

d) and at the rated voltage or current of the device.
p starting and-operating measurements
quirements.from Clause 8.3 do not apply.

xage-current test

SA8.4.1 R

quirements from Clause 8.4 apply

SA8.5 Temperature test

SA8.5.1

Requirements from Clause 8.5 apply and as amended below.

SA8.5.2 A device that is obviously intended only for horizontal mounting. For example, a device for street
and parking lot luminaires, and having optical components only in a specific direction is permitted to be
tested in a luminaire that fits the application. The luminaire shall represent the smallest volume, or by
another method determined to be the luminaire that will result in the most onerous heating.

SA8.5.3 Double-ended devices shall be tested in both a horizontal and vertical orientation, or tested
only horizontally.and-marked in accordance, Table SA10.1; marking item,18B.
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SA8.5.4 Since these requirements cover devices with varied bulb shapes and bases, special fabrication
of test boxes beyond the ones described in the main body of this will be necessary. See SA9.5.2.

SA8.5.5 Deleted

SA8.5.6 Double-ended devices shall be subjected to the temperature test of Clause 8.5 while mounted
within the test fixture described in Clause SA9.5. The temperature on components shall not exceed the
limits described in Table 8.2, and no wooden test fixture or lampholder surface shall exceed 90°C.

SA8.5.7 Lamp input current shall be recorded 15 minutes after the start of the test, and at the end of the
test. These values shall comply with Clause 8.2.1 and be within 10 % of each other.

SA8.6 Dielgctric voltage-withstand test

SA8.6.1 Re

SA8.6.2 Fo
described in t

SA8.6.3 Fo

where V is th¢ maximum working voltage within the device.

SA8.7 Harn

SA8.7.1 Re

SA8.8 Drogp

SA8.8.1 Re

SA8.8.2 All
described in

power the de
bulbs or lenss

a) Fq

openings in the bulb.or lens that permits access to hazardous live parts, as determin

6.7.
b) Fo

uirements from Clause 8.6 apply and as amended below.

devices for connection to a low voltage (< 30 v) supply, the test potential shal
he Dielectric Voltage Withstand Test in UL 8750 or CSA C22.2 No.'250.13.

devices other than those in Clause SA8.6.2, the test poténtial shall be equal t

nonic distortion test

nuirements from Clause 8.7 apply.

impact test

uirements from Clause 8.8 apply.and as amended below.

devices for dry, damp, or.wet locations and with LEDs shall be subjected to

Clause 8.8. The device isnoet powered during the test, but the assumption is tha
vice after such an eventto see if it is still functioning. Devices with glass or

s shall be additionallynassessed as follows:

r devices rated for dry or damp locations, there shall be no breakage, craq

deviges rated for wet locations, there shall be no breakage, cracks, holes or ops

be 500 v as

b 2V + 1000,

the drop test
users might
hermoplastic

ks, holes or
pd by Clause

enings.

SA8.8.3 As

!I-nrnn{-iun o tha Aran tmanant taat Af Cloanion QAQ

Q9
O

T OtV C O tNC— T o T TPpattr tC ot O ot oC—O7 YO~ 3

mps may be

the Rigidity after drop test in Clause SA8.23.

evaluated using
SA8.8.4 With regard to Clause SA8.8.2, lamp breakage is acceptable when the damage is so extensive
that it is unreasonable to assume an end-user would power the device after the impact, as determined by

compliance with this Clause. The test results are acceptable if:

a) Three samples are subjected to the Drop Impact test;

b) At least 75% of each sample's outer surface area above its base contacts breaks away or
becomes permanently separated. The surface area of interest is illustrated by the rectangular
dotted box around the lamps in Figure SA8.0; and

c) The device packaging is marked per Clause SA10.4.3.
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SA8.9 Mol

SA8.9.1 Re

SA8.10 De

SA8.10.1 R

SA8.11 Stn

Outer surface area above lamp base contacts

O
@

Figure SA8.0

(See Clause SA8.8.4(b))

i-stress relief conditioning

Flection test

quirements from Clause 8.9 apply.

equirements from Clause 8.10 apply.

ain relief test for lamp connectors

SA8.11.1 Requirements from Clause 8.11 doe hot apply.

SA8.12 Tests of dimmer circuits

SA8.12.1 R

SA8.12.2 F

SA8.13 Hu

SA8.13.1 R

midity conditioning

equirements from-Clause 8.12 apply except as amended below.

or devices for.connection to low voltage (< 30 V) supply, the requirements do no

equirements from Clause 8.13 apply.

[ apply.

SA8.14 Water spray test

SA8.14.1 Requirements from Clause 8.14 apply.

SA8.15 Cold impact test

SA8.15.1 Requirements from Clause 8.15 apply.

SA8.16 Lamp fault conditions test

SA8.16.1 Requirements from Clause 8.16 do not apply.
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SA8.17 End-of-lamp-life tests for fluorescent lamp adapters

SA8.17.1 Requirements from Clause 8.17 do not apply.

SA8.18 End-of-life test for integral, self-ballasted fluorescent lamps — one filament emission-mix-
free test

SA8.18.1 Requirements from Clause 8.18 do not apply.

SA8.19 Risk of electric shock — relamping

SA8.19.1 Devices substituting for double-ended or U-bend fluorescent lamps shall be ev
possible risk ¢f electric shock while installing, removing, or replacing the LED lamp device.

NOTE: LED lamps replacing U-bend T8 — T12 fluorescent lamps are included here because, due to the distanee bef
bases, one base|can be seated in a lampholder while the other base is accessible to contact.

SA8.19.2 ne end (lamp base) of the device under test shall be connected, to its intend
supply while|the other end (lamp base) of the device shall be considered accessible

connected to the shock hazard measurement meter circuit and, in turn, to‘earth ground as sh
SA8.1. The tgst shall be conducted using two methods, in turn, that simulate likely contact sce
lamp device g¢nd (base) shall also be tested in turn. In all cases, the highest measurement sha

a) Method A — Contact during insertion into a live circuit."-The supply source shall be e
no lamp in the circuit. One end (base) of the device‘shall then be connected to the s
while {he other end (base) is connected to the shock hazard measurement meter circ
shall he monitored for 30 seconds, starting immediately after device connection (in
highest reading shall be recorded.

b) Method B — Contact during removal from a live circuit. The supply source shall be e
the device in the circuit. One end ‘(base) of the device shall then be disconneq
lamphplder and connected to the-shock hazard measurement meter circuit. Read
monitgred for 30 seconds, starting at 1 second after disconnection (removal) from the
ighest reading shall be recorded.

NOTE: A test may be terminated before 30'seconds if non-compliant measurements are recorded.

aluated for a

ween their lamp

ed source of
and shall be
bwn in Figure
narios. Each
Il not exceed

nergized with
upply source
Lit. Readings
sertion). The

nergized with
ted from its
ngs shall be
e lampholder.

SA8.19.3 The construction of the shock hazard measurement meter circuit, meter, and the explanation

of M. I. U. measurement unit are described in UL 935 or CSA C22.2 No. 74. The s
measuremenf meter. eircuit is the let-go response network shown in Figure SA8.1.1.

hock hazard
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Figure SA8.1
Risk of electric shock measurements

Position of Lamp

for Measurements Shock hazard
measurement meter
- circuit
m/’ = VAl
su0893
Figure SA8.1.1
Let-go response network
To Ldmp
<
150p8 —~ 0.22 uF
10KQ To Meter
VAV >
20K0Q
5000 —_— 0.0091uF
0.0062 uF
>

S3903A -
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SA8.19.4 During the measurement, any externally accessible mechanical interlock mechanism intended
to prevent current from flowing through the lamp during its insertion or removal shall be defeated.
However, an interlock mechanism located on the free end of the lamp under test is allowed to operate
normally if it meets all the following criteria:

a) Actuators shall be located only on the face of the lamp bases and have a normally-open,
momentary-type action so that they automatically engage and disengage when the lamp is inserted
or removed from the luminaire, respectively;

b) Actuators shall require a force of no more than 4.45 N (1 Ibf) to recess completely into the lamp
base so that they are flush with the lamp base surface;

c) ThJa actuator shall be made from or externally encapsulated by an insulating, material that
compl|es with the requirements for at least basic insulation;

d) Thg actuator shall be shaped and located to reduce the likelihood of accidental engagement by
an enfl user during lamp insertion into or removal from an energized luminaire. The actuator is
considered to comply with this requirement if it cannot be engaged by a50.8 mm (2 inch) diameter
rigid sphere regardless of how it contacts the lamp, see Figure SA8.2; and

e) The interlock mechanism shall endure 500 actuation cycles~under its intended €ectrical load
withodt resulting in mechanical or electrical damage to the lamp 6r mechanism.

Figure SA8.2
Interlock Switch — Accidental Engagement

(See Clause\SA8.19.4)

Rigid Sphere

su1780

SA8.20 Isolation of lamp pins

SA8.20.1.- "For a/device substituting for a'linear fluorescent lamp, Type'B, ‘and with 'the intended supply
connections/only tojonelamprbase; as described in Clause SAG.14,the lamp/shall withstand the following
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abnormal operation. The abnormal operation test shall be performed for 7 hours or until the lamp circuit
opens. There shall be no visible signs of increased shock or fire hazard.

SA8.20.2 The LED lamp shall be operated with 600 V ac. applied to the pins of the opposite ends of the
lamp for double ended LED lamps.

SA8.21 Misapplication of lamp supply connections

SA8.21.1 As described in Clauses SA6.13.5 and SA6.13.6, devices substituting for linear fluorescent
lamps will have one or more intended, specific connections for electrical supply. Even when the lamp is
marked for the intended connections, linear tubular lamps can have a lamp base inserted into an untended
lampholder, or rotated C|OCkWIse or counterclockmse in the Iampholder Mlsapphcatlon of the supply
voltage can geecur-either uullllg imttatinstattation-for-aretrofitiuminaireconversionor uunlly a routine Iamp
replacement

SA8.21.2 Hor testing of possible misapplications, various lamp positions and supply ¢onnegtions shall be
tested. Nong of the combinations shall result in a fire or shock hazard condition_Opening qf a protective
component resulting in ceased operation would be an acceptable result.

SA8.21.3 For testing of possible misapplications, a grid of lamp connection combinatjons shall be
prepared with the following, as applicable:

a) For the grid columns, the following electrical supply connections:
1) 120 VAC, left lampholder

2) 120 VAC, right lampholder

3) 277 VAC, left lampholder

4) 277 VAC, right lampholder

5) In Canada, 347 VAC, leftlampholder

6) In Canada, 347 VAG, right lampholder

7) 120 VAC, left lampholder to right lampholder

8) 24 VVDC, at.positive at pin 1 of left lampholder

9) 24 VVBEC, at positive at pin 1 of right lampholder
10):24-VDC, pin 1 of left lampholder to pin 1 of right lampholder

b) For the grid rows, the following lamp intended connections:

1) 120 VAC rated, connections to one lamp base

2) 277 VAC rated, connections to one lamp base

3) 120 VAC rated, connections to across lamp to each lamp base

4) 277 VAC rated, connections to across lamp to each lamp base

5) In Canada, 347 VAC rated, connections to across lamp to each lamp base

6) DC rated, positive and negative connected at one lamp base, and lamp rotated clockwise
in lampholder to seat

7) DC- rated, "positive ‘and/negative' connected ‘at-one <lamp base, and 'lamp’ rotated
counterclockwise‘in lampholder to seat
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8) DC rated, positive and negative connected across lamp to each lamp base

9) As in case (7) above, but turned to opposite lampholders

The actual device under test will be just one of the grid rows. Depending upon particulars of the device
under test, certain conditions can be determined as not applicable (such as testing 24 VDC products at
277 VAC) or additional conditions may be needed.

SA8.22 LED lamp and driver abnormal condition tests

SA8.22.1

During each test, accessible non-current-carrying metal parts, if provided, shall be connected

to ground through a 3-A non-time delay fuse, and the device under test shall be draped with a double layer

of cheeseclot

SA8.222 A

a) Opening of the ground fuse,

b) Chd

c)Em

d) Exg

e) Bre
CSA(

SA8.22.3 U
specified in U

SA8.224 A

SA8.23 Rig

SA8.23.1 S

a) Thr|
b) Afte

no too
fit, etc

aofth

nfarnaiao $ PoURT 1 H=Y PET=N ]
oOTmoTmT g toth T oUt e O trC ot

risk of fire or electric shock shall be considered to exist with any of the folléwing

rring of the cheesecloth,
ssion of flame or molten material from the unit,
osure of live parts, or

akdown during the subsequent dielectric voltage withstand test (described in
22.2 No. 250.13)

hless previously evaluated, an LED drivershall be subjected to the abnormal c
| 8750 or CSA C22.2 No. 250.13.

idity after drop
bmples shall be subjected to the Drop impact test in Clause 8.8, modified as follg

be samples shall be used, with each sample dropped once.

r each drops-any parts that dislodge or break off shall be reassembled to the lan

).

results:

UL 8750 or

bndition tests

5 a separate abnormal test condition} an LED lamp rated only for DC input shall he connected
to an AC supply equal the rated voltage.

WS:

p, as long as

s are needed and the parts can hold themselves in place after reassembly (by friction, snap-

SA8.23.2 A

" ! 4 o . PR o MR- QAQ O 4 L N 1
el cornaucumng uie iest UesUIoeu 1T UIdUsE oAO0.Zo. T, ©A4CUIT SAITIPIC 1T WUl Siid

| be carefully

placed on a set of rigid cleats, spaced as shown in Figure SA8.3, such that the sample is solely supported
by its pins in the horizontal orientation that places the least stress on the damaged portion of the lamp.
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Figure SA8.3
Test setup — Rigidity after drop

(See Clause SA8.23.2)

2oyt

A

su1383

Dimension B

SA8.23.3 Tlhe cleat spacing shall equal the mean of Dimension B, as_specified in the ANS
the fluorescgnt lamp that the sample is intended to replace, rounded to the nearest millimet

SA8.2.

SA8.23.4 \ith respect to Clause SA8.23.3, lamps withiR17d bases intended to replag
lamps for whjch a dimension B is not specified, shall use the mean of dimension C, rounded
millimeter, m|nus 8 mm. See Table SA8.2.

Table SA8.2

Cleat spacings forcommon linear fluorescent lamps

(SeeClauses SA8.23.3 and SA8.23.4)

Y

datasheet of
er. See Table

e fluorescent
o the nearest

Lamp Diamekter Nominal Lamp Length ANSI Base Cleat Spacing
Designation m (ft) Designation mm (ingh)
T8orT12 0.61 (2) G13 596 +1 (23/47 £0.04)
0.91 (3) G13 900+1 (35/43+0.04)
1.2 (4) G13 1205+1 (47}44 £0.04)
T8 or T12 High 1.2 (4) R17d 1156+ 1 (45}51£0.04)
Output (HQ) 1.8 (6) R17d 1765+ 1 (69149 £ 0.04)
24 (8) R17d 2375+1 (93.50 +0.04)
T8 or T12 Instant 12 (4) Fa8 1157 +1 (45.55+0.04)
start (1S) 1.8 (6) Fa8 1766+ 1 (69.53 £0.04)
24 (8) Fa8 2376 +1 (93.54 +0.04)
Note: The information in this table is in accordance with NEMA C78.81. For lamp types not tabulated here, consult NEMA C78.81.

SA8.23.5 The results are compliant if all three samples are so damaged that they are unable to remain
on the cleats supported only by their pins, and therefore unable to be re-installed and energized within a

luminaire.
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SA8.24 Voltage mismatch test — linear LED lamps

SA8.24.1 This test is intended to determine the effect of a voltage mismatch on linear LED lamps. It is
conducted under the conditions of the LED lamp and driver abnormal condition tests, SA8.22. No test
condition shall indicate a risk of fire or electric shock, as defined in SA8.22.

SA8.24.2 Lamps intended for branch circuit connection shall be connected in turn to each of the line
voltage test circuits in Table SA8.3 for which they are not rated.

SA8.24.3 Lamps intended for low voltage power sources shall be connected in turn to each of the line
voltage and low voltage test circuits in Table SA8.3 for which they are not rated.

Table SA8.3
60 Hz and DC Test circuits for voltage mismatch test
Line Voltage Low Voltage
120 V ac, 20 A capacity
277 V ac, 20 A capacity 2 30 V ac»300 VA capacity
347 V ac, 20 A capacity ° 604 dc; 300 VA capacity
2 In the United $tates and Mexico

®In Canada

SA8.24.4 W|ith regard to SA8.24.3, if ANSI defines a lampis base for use only on low voltagg circuits then
testing on ling voltage test circuits is waived.

SA9 Test Apparatus

SA9.1 General

SA9.1.1 Refjuirements from Clause 9.1.apply.
SA9.2 Instrumentation

SA9.2.1 Refuirements from Clause 9.2 apply.
SA9.3 Thermmocouples

SA9.3.1 Refuirements from Clause 9.3 apply.

SA9.4 Plywood test box material

SA9.4.1 Requirements from Clause 9.4 apply.

SA9.5 Temperature test boxes

SA9.5.1 Requirements from Clause 9.5 apply and as amended below.

SA9.5.2 The sides and top of the test fixture shall be constructed of 12.7 mm (1/2 in trade size) thick
minimum grade C-D or better plywood. The bottom shall be closed off with a minimum 2.5 mm (0.1 in)
thick piece of window glass of appropriate size.

SA9.5.3 (_Thetestbox/shalhave a‘square cross-section. The dimensions of the sides of the square shall
beequalto the overall LED-lamp:dimensions;plus25:5 mm:(1.0;in):- See FigurecSA9, for details:
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Figure SA9.1
Temperature test box

25.5mm (1.0 in) 25.5mm (1.0in)
TEST BOX
y
LED LAMP 25.5mm (1.0 in)
GLASS
TEST BOX
L LED LAMP 25.5mm (1.0 in)
)
25.5 mm (1.0 in)
]

su0892a

SA9.6 Artigulated probe

SA9.6.1 Rgquirements from Clause 9.6-apply.
SA9.7 Water spray apparatus

SA9.7.1 Rgquirements from Clause 9.7 apply.
SA9.8 Chepsecloth

SA9.8.1 Rgquirements from Clause 9.8 apply.

SA10 DeviceMarkings

SA10.1 General

SA10.1.1  Requirements from Clause 10.1 apply.

SA10.2 Identifications and ratings

SA10.2.1 Requirements from Clause 10.2 apply and as amended below.

SA10.2.2 Regarding requirements describing the supply frequency, it would be one of the following and
has the following meanings:

a) DC — meaning only direct current,
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b) X —Y Hz — meaning “X” is a lower frequency limit or DC, and “Y” is an upper frequency limit.

SA10.2.3

In addition to the electrical rating specified in Clause SA10.2.2, for

a) Devices substituting for linear fluorescent lamps, Types B and C, connections for the source of
electrical supply to the lamp pins shall be clearly marked on the lamp,

b) Devices substituting for linear fluorescent lamps, Type C, the connections for the low voltage
supply to the lamp pins shall include polarity, if the supply is a direct current type.

c) Devices interchangeable with tungsten-halogen incandescent lamps, Type A, the connections
for the low voltage supply to the lamp pins shall include polarity, if the supply is a direct current

type.

SA10.24 F
2 amperes.

SA10.25 O

accordance with Table SA10.1, ltem 18A.

SA10.2.6 F
device shall

br devices connecting G-type lamp base/holder, the electrical current rating shdll not exceed

evices that are double insulated and comply with Clause SA6-41)2 shall be marked in

pr devices interchangeable with tungsten-halogen incandeseent lamps, Types A & B, the
be marked, “Only For Dry Locations” or “For Dry Locatiéns,” or the equivalent marking for

“‘damp,” but the full marking Table 10.1, items 9 or 10, shall be.-provided on packaging of instructions
packed with the device.

_ Table SA10,1"
List of required markings
. Text
Item Marking Text Format reference
Prpduct Markings
18A DQUBLE INSULATION (or) DOUBLE-INSULATED (or Symbol — a Verbatim, S13L1 SA6.11.2,
square within a square (IEC Publication 417, Symbol 5172, as symbol is a SA10.2.5
shpwn in Figure SA10.1) graphical
element
18B SUITABLE ONLY FOR HORIZONTAL OPERATION (or equivalent Text or S13L1 SA8.5.3,
words describing the restricted positioning) Symbol SA10.2.7
18C WARNING - RISK.OF-FIRE OR ELECTRIC SHOCK. NOT FOR S28-L1 SA6.13.7
DIRECT REPLACGEMENT OF FLUORESCENT LAMPS. USE
ONLY WITH (Manufacturer) (Catalog Number) LED DRIVER. SEE
INSTRUCTIONS.
18D R*PLACE ONLY WITH (Manufacturer) (Catalog Number) LED S28-L1 SA6.13.7
Drjiver,
19 T\{EE_LAM_ P \erbatim S13-11 SA10.2.8
Package Markings
28 SUITABLE FOR OPEN LUMINAIRES (For devices that would Verbatim S13L1 SA10.4.2
replace TH lamps)
29 This lamp employs light emitting diode technology and unlike L2 SA10.4.2
tungsten-halogen lamps does not require a barrier. Lamp is
suitable for open luminaires
30 "TYPE A LAMP - Intended for direct substitution of a Verbatim S28-L2 SA10.4.5-
fluorescent lamp and operating from the integral ballast without SA10.4.3
any modifications to the fluorescent luminaire.” or
“TYPE B LAMP - Intended for operation in luminaires with
traditional fluorescent-type lampholders wired directly to the
branch circuit. This includes both factory-wired luminaires as
well as those converted for this purpose under a retrofit
program.” or

Table SA10.1 Continued on Next Page
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Table SA10.1 Continued

Item

Marking

Text

Format

Text
reference

“TYPE C LAMP - Intended for operation in luminaires with
traditional fluorescent-type lampholders wired to an integral
LED driver. This includes both factory-wired luminaires as well
as those converted for this purpose under a retrofit program.”

31 CAUTION - RISK OF ELECTRIC SHOCK. Do not use if outer

lamp envelope is damaged or broken.

Verbatim

S§28-L2

SA10.4.3

Note: 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.

SA10.2.7 When a marking in Table:SA10.1 has a corresponding symbol in Annex F and in

Figure SA10.1

Double insulation symbol

structions are

included on fhe packaging explaining the pictogram's meaning, the symbol may be used in place of the
corresponding text in Table SA40.1.

SA10.2.8 For devices substituting for linear fluorescent lamps, the device shall be ma
appropriate fype designation from SA6.13.1 in accordance with item 19 in Table SAf1
compliant with the-requirements for more than one type shall be marked as such (e.g.:

LAMP”).

rked with the
[0.1. Devices
“TYPEA /B

SA10.3 Marking requirements in Mexico

SA10.3.1 Requirements from Clause 10.3 apply.

SA10.4 Instructions

SA10.4.1 Requirements from Clause 10.4 apply and as amended below.

SA10.4.2 For devices interchangeable with tungsten-halogen incandescent lamps, Types A & B:

a) The packaging shall be marked, “Suitable for open luminaires,” Table SA10.1, Item 28.
Alternately, additional words can describe the lamp's features, such as “This lamp employs light
emitting 'diode’technology ‘and unlike tungsten-halogen lamps ‘does-not require a barrier. LLamp is
suitable for open luminaires.” See Table SA10:1; ltem 29!
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b) It is permissible to use an alternate wording for Item 22 in Table 10.1 (not for use with emergency
fixtures or emergency exit signs), “Not for emergency lighting.”

| SA10.4.3 For devices compliant with Clause SA8.8.3, the smallest unit packaging, point-of-sale

package, carton, or instruction sheet packed with the device shall be marked in accordance with ltem 30 in
Table SA10.1.

| sA10.4.4 Deleted

SA10.4.5 For devices substituting for linear fluorescent lamps, lamp type description shall be provided
on packaging or instructions packed with the device in accordance with Item 30 in Table SA10.1.
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SUPPLEMENT SB - ADDITIONAL REQUIREMENTS FOR SOLID-STATE LAMPS CONTAINING
SILICONE FLUID

SB1 Special Terminology

SB1.1  FLUID — A liquid, oil or gel contained within a lamp or lamp compartment that acts as a dielectric
or heat transfer medium. This does not include liquids integral to discrete electrical components, such as
the dielectric oil within oil-filled capacitors.

SB2 General

SB2.1 These construction, test, and marking requirements supplement the requirements in the main
body of this $tandard.

SB2.2 Fluids that undergo a state change (e.qg. liquid to gas, liquid to solid) during lamp’opgration or as a
result of lamjp breakage or fluid leakage are not addressed by this Supplement,ahd may require an
additional inyestigation.

SB3 Consfruction

SB3.1 Theflfluid shall have the following ratings per the NFPA 704 Hazard Identification Sysfem:
a) A Health hazard rating of 1 or O;
b) A flammability hazard rating of 1 or 0; and
c) Arlinstability hazard rating of 0.

Lamps contdjining fluids with a health hazard rating’ef 1 shall be marked per SB5.1.

SB3.2 Botlp the boiling point and the flash-point of the fluid shall be at least 50° C higher than the
maximum normal temperature measured.on-any component or surface in contact with the fluid.

Note: The flash point may be determined using either ANSI/ASTM D56 or ASTM D93, as applicable to the fluid.
SB3.3 Theffluid shall not fre€zeé at temperatures warmer than minus 40°C, at sea level.

SB3.4 The dielectric.strength of the fluid shall be at least 6.89 kV/mm (175 V/mil), based on the
manufacture['s specifications.

SB3.5 If the fluid is in contact with a coil device, and if this coil device operates aboye Class 105
temperature [limits, then the fluid and the insulation components of the device shall be evaluated as an
insulation system in accordance with UL 1446 or CAN/CSA C22.2 No. 0.

SB3.6 In reference to Clause SB3.5, this does not apply to coil devices that are wholly within a circuit
that does not represent a risk of fire or electric shock.

SB3.7 The lamp shall not incorporate any pressure-relieving or regulating components that require
manual operation or maintenance.

SB3.8 If the lamp incorporates an automatic pressure-relieving or regulating component (i. e.: valve,
thermostat, etc.):

a) This component shall be disabled or caused to operate in the most deleterious manner allowed
by its design during all thermal and.abnormal tests; or
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b) This component shall be separately evaluated for proper function and reliability in accordance

with:
1) UL 60730-1 and UL 60730-2-6; or
2) CAN/CSA E60730-1 and CAN/CSA E730-2-6.

SB4 Tests
SB4.1 General

SB4.1.1  With regard to selecting test orientations for a lamp, con3|derat|on shall be given
could cause @
failure that may take several days to mamfest If it cannot be easny determlned wh|ch orientat
cause the magst severe test result, separate samples shall be tested base up, base hetizon
down.

SB4.1.2 In addition to the other test criteria contained in this Standard, fluid shallnot leak or
containment ¢ompartment as a result of any test, with the exception of the Drop test.

SB4.2 Abn¢rmal operation — partial fluid loss

SB4.2.1 Spgcial samples shall be prepared containing only 50%)0f the normal volume of
samples shal| be identical to production lamps in every other way:

SB4.2.2 The exposed surfaces of the test sample shall* be securely wrapped in a do
cheesecloth, pnd then installed in the temperature test\box described in Clause 9.5 or SA9.

to those that
ause thermal
on is likely to
tal and base

seep from its

fluid. These

ible layer of
b appropriate

for the lamp’q size and intended markings. The box shall be oriented to result in the most delgterious lamp

operating condition, see Clause SB4.1.1. The sample shall then be operated at rated voltage
or until the sample ceases to function. The sample shall then be subjected to the Diele
Withstand Tesgt in Clause SA8.6.

SB4.2.3 Th¢ test results are considered.acceptable if at the end of the test there is no:
a) Charring of the cheesecloth;
b) Emission of flame or'molten compound;
c) Leakage or seepage of fluid from its containment compartment;
d) Op¢ning formed that would make live parts accessible; or

e) Brepkdown during the subsequent dielectric voltage withstand test.

for 7.5 hours
tric Voltage-

SB4.3 Abnormal Operation — Total Fluid Loss

SB4.3.1 Special samples shall be prepared containing no fluid. These samples shall be identical to

production lamps in every other way. These shall be tested in accordance with Clauses
SB4.2.3.

SB5 Markings

SB5.1 Lamps containing fluids with a health hazard rating of 1 shall be:

SB4.2.2 and

a) Marked “Contains , see instructions” in format S13L1. The blank represents the fluid’'s

generic name or designation.
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b) Provided with instructions in format S28L2 detailing the lamp manufacturer’s recommended
cleanup procedure in case of lamp breakage or fluid leakage.
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SUPPLEMENT SC - ADDITIONAL REQUIREMENTS FOR LED LAMPS AND FLUORESCENT LAMP

ADAPTERS |

SC1

SC1.1

NTENDED AS DIRECT REPLACEMENTS FOR FLUORESCENT LAMPS

Special Terminology

The following definitions apply:

SC1.2 CATHODE CURRENT, RATED — The product of the minimum cathode resistance of the target
lamp and the nominal cathode voltage. On NEMA C78.81 data sheets, these are usually found under
"Electrical characteristics — Cathode characteristics". This applies only to lamps with cathodes (i.e.: bi-pin

and recessed

double contact lamps).

SC1.3 DC
RMS value o
voltage or cu

f
.

SC1.4 DEVl
SC1.5 LAM
existing lam
without maki

D
1

SC1.6 LAN
data sheets,
Current (A)”.

SC1.7 LA
power. On
operating ch

SC1.8 TARGET LAMP(S) — The fluorescentdamp or lamps the device is intended to replace.

SC2 Gene

SC2.1 The
in the main b|

SC2.2 The
comply with

B

SC2.3 The
installer to e

actricallyy altar A fliinracoant i
T

LOMPONENT, UNACCEPF TABLE — The DC component of a wavetorm, It It exce

the waveform recorded during Input Measurements. This is determined by"mo
rent and then calculating the DC component as a percentage of the RMS 'value

CE - A generic term for an LED lamp or a fluorescent lamp adapter:

P ADAPTER, FLUORESCENT — A type of lamp adapter that allows for the repla

in a fluorescent luminaire with a different, and usually more efficient, flug
g any electrical alterations to the luminaire.

P CURRENT, RATED — The rated operating current/of the target lamp. On N
this is usually found under “Electrical characteristics — Lamp operating ch3

P POWER, RATED - The rated operating power of the target lamp, excly
EMA C78.81 data sheets, this is usually found under “Electrical characteri
racteristics — Arc wattage (W)”.

al

construction, test-and marking requirements in Supplement SC supplement the
pdy of this Standard.

e requiremeénts apply to devices intended as direct substitutes for the fluoresce

NEMA C€78:81 and NEMA C78.901.

Se ‘requirements do not apply to devices that, in order to function as intendg

eds 1% of the
hitoring either

cement of an

rescent lamp

EMA C78.81
racteristics —

ding cathode
stics — Lamp

requirements

int lamps that

d, require an

H Siich altaratinne inalbiAA rarmavina tha
T \ =4

ballast or re-

CotHCoy antCo TooOrcoCor o

nalra
T

e oot CTatoTS oot C—T Crovig—T

wiring the lampholders to bypass the ballast.

SC2.4 For the purposes of this Supplement, the following assumptions apply:

a) The output of a fluorescent ballast is considered both a risk of fire and risk of electric shock and
not isolated from the mains;

b) The device may be installed in open luminaires, without additional enclosures or diffusers; and

c) Double-ended devices will be powered from and supported by the luminaire's existing
lampholders, exclusively.

SC2.5 _The, construction-and test requirements in the Standard, applicable-to-devices, substituting, for
linear-fluorescent lamps shall“also apply to’'LED lamps intended'to replace-any single-ended fluorescent

lamp defined

in NEMA C78.901.
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SC3 Construction

SC3.1

The device shall comply with all electrical and mechanical construction requirements in CSA

C22.2 No. 1993 and UL 1993 applicable to LED lamps or lamp adapters, as applicable to the device. In
addition, the following shall apply:

a) When evaluating electrical spacings between the device’s base contacts (pins), and between
these points and any exposed dead metal, the required spacings shall be based on the assumed

maximum potentials in Table SC3.1.

b) With regard to (a), use 6.4 mm (0.25 inch) as the minimum electrical spacing at 1000 volts .

Assumed Maximum Potentials at Lamp Bases

Table SCJ3.1

Lamps <1.2m (48 in.) in nominal

Lamps > 1:2m'(48 in.)in nominal

accessible dea

length length
Between live bgse contacts (pins) 600V 1000 V
Between any liye base contact (pin) and 300V 500V

i metal

SC4 Tests
SC4.1

SC4.1.1 Tal
from UL 1993

Genéral

. See also Clause SC4.2.

Test'plan summary

Table SC4.1 tabulates the test applicable to these devices. All paragraphs referenged below are

Table SC4.1

Tes{ description Refer- Number and description of samples?
ence

Input measurerpents® 8.2, One sample of device.

SA8.2,

SC4.2.2
Leakage-currer toe 84 One sample of device; can be same as used for input measlirements.
Temperature® 8.5, One sample of device. If the device is normally potted, it is necessary to

A8. prepare a sample with thermocouples attached prior to pottipg. If

acceptable to all parties concerned, the sample for test can pe unpotted.

Dielectric voltage withstand One sample of the device — can be the same as used for ingut
.6, measurements, but not the sample for temperature test as the
SC4.24 thermocouples can interfere with the test.
Drop impact 8.8, One sample of each enclosure type can be subjected to three drops, or if
SA8.8, suitable to all concerned, three samples each of which can be subjected to
SC4.25 one drop.
Mold-stress relief conditioning 8.9 One sample of each enclosure type; may be same as used in drop test, if
undamaged.
Deflection .10 One sample of each enclosure type; may be same as used in drop test, if
undamaged.
Humidity conditioning 8.13 For damp location rating, 1 sample; may be used in previous tests.
Water spray 8.1 For wet location rating and device is not potted, one sample of each

enclosure type; can be the same as used in previous tests if intact and
undamaged.

Table SC4.1 Continued on Next Page
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Table SC4.1 Continued

lamps and flug

Test description Refer- Number and description of samples?
ence
Cold impact 8.15, For wet location rating, three samples of each enclosure type.
SC4.2.5
Lamp fault conditions® SA8.16 Five samples of device; only applicable to fluorescent lamp adapters.
LED lamp and driver abnormal SA8.22, One sample for each component fault, or less if it can be determined that
conditions® ¢ SC4.2.3 previous faults did not damage the sample. Potted samples would need to
have additional wires to attach to internal connections so that the short
condition can easily be created. Devices that are normally potted can be
tested without potting if agreeable to all parties concerned.
Rigidity after Drop SC4.3 Three or 6 samples; same ones used for Drop and Cold Impact.
Risk of Shock + Relamping — Type A SC4.5 One sample of each double-ended or U-bend lamp.
lamps
@ This table is 4§ summary of test samples typically needed. Actual number of samples may vary where agreeable tq all parties
concerned.
® The sample ghall be powered from a reference ballast, see Clauses SC4.1.2 and SC4.1.3.
¢ The referencg ballast shall be powered from a supply source isolated from both the branch circuit and ground.
4 Since this deYice is intended to operate separately from the existing fluorescent ballast, this\abnormal test applieq to both LED

rescent lamp adapters.

SC41.2 W
energized fr
reference ba
tests in this s

a)Th
of the
chara

be found in NEMA C78.901.

b) Wi
LED |

then adjusted until one of the following occurs:

c) The high frequency reference ballast shall operate at 50 kHz.

Note: The adjus|

hen a test requires the device to be energized from-its intended supply sour
bm both the 60 Hz (line frequency) and high {frequencyreference ballasts
lasts shall comply with NEMA C82.3 and be used*as the supply sources for f{
upplement, as follows:

b reference ballast shall be initially adjusted for the voltage, current, and power g

target lamp in accordance with NEMA C82.3. For double-ended fluorescent
cteristics can be found in NEMA C78.81. For single-ended lamps, these charg

th the LED lamp connected and energized from the reference ballast, the input
amp and the voltage across'the LED lamp are monitored. The reference ballast

1) The LED lampis.Operating at the target lamp's rated current; or

2) The voltage’ across the LED lamp equals the reference ballast input
specified forthe target lamp.

ed.power sources are not considered reference ballasts for the purposes of NEMA C78.81.

te, it shall be

in turn. The
he LED lamp

haracteristics
lamps, these
cteristics can

current to the
resistance is

oltage value

SC4.1.3 As an alternative to the high frequency reference ballast described in Clause SC4.1.2, an
electronic sinusoidal 50 kHz current source of sufficient current and power capacity may be used to power
the LED lamp, provided that the source has the following characteristics:

a) Capacity to supply at least 125% of the rated input voltage of the target lamp's high frequency
reference ballast;

b) Output voltage total harmonic distortion (THD) < 3% while unloaded;

c)Ou

tput frequency regulation < 2%; and

d) Output current regulation < 1%.

The current source shall be adjusted.to either operating point specified.in SC4.1.2(b)(1) or SC4.1.2(b)(2),
whichever-occurs first.
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SC4.1.4 In reference to Clauses SC4.1.2 and SC4.1.3, a device designed and intended to function only
on either magnetic or electronic (high frequency) ballasts may be evaluated using only the corresponding
60 Hz or high frequency reference ballast if the device complies with the following when connected to the
non-intended reference ballast and tuned for the target lamp it draws no more than 10% of the target
lamp's rated power.

SC4.1.5 The electrical characteristics of the device shall be measured in accordance with NEMA
C78.375A with the following variations:

a) Lamp seasoning and pre-burning is only required for lamp adapters; and

b) Ambient temperature during testing shall be 25 £5°C.

SC4.1.6 If tihe device can be connected to its intended lampholders in more than one configuration, such

as what occurs with double ended T8 lamps with G13 bases, the device shall be tested |usi
configuration that produces the most severe test results.

SC4.1.7 With regard to Clause SC4.1.6, all possible lamp insertion configurations shall be
such as rotatlng double-ended lamps clockwise or counterclockwise into the lampholder or
keyed single-ended lamps. None of the lamp positions shall result in a risk\of fire or shock.

ng the wiring

considered,
installing un-
Dpening of a

protective component resulting in ceased operation would be an acceptable-result.

SC4.1.8 LE
compliance W
ballast meast

C4.4, unless
Hz reference

D lamps replacing target lamps with cathodes shall{comply with Clause §
ith cathode impedance criteria has already been determined as part of the 60
rements.

SC4.2 Additional test criteria

a)
=

SC4.2.1 Th ments of the

specified test

criteria outlined in Clauses SC4.2.2-='SC4.2.4 are in addition to the require

h

D.

SC4.2.2 WHhen conducting the Input Measurément test, the device:

a) Shall not exceed the rated lamp power or rated cathode current of its target lamp; and

the cathode
hded only to

b) Sh
transfi
repla

bll not induce an wnacceptable DC component on the reference ballast or
rmers. DC component measurements are not required on LED lamps inte
linear T5 fluorescent lamps on electronic ballasts.

If lowering thee referencé ballast current increases the lamp’s power draw, the test shall Qe conducted

using the curient levelthat produces the highest lamp power.

SC4.2.3 When.conducting the LED lamp and driver abnormal conditions test, the device:

a) Shall not exceed the rated lamp power or rated cathode current of its target lamp for more than 5
minutes after the application of any fault; and

b) Shall not induce an unacceptable DC component on the reference ballast or the cathode
transformers for more than 5 minutes after the application of any fault. DC component
measurements are not required on LED lamps intended only to replace linear T5 fluorescent lamps
on electronic ballasts.

If lowering the reference ballast current increases the lamp’s power draw, the test shall be conducted
using the current level that produces the highest lamp power.

SC4.2.4 When conducting the Dielectric Voltage-Withstand test between the device’s base contacts
(pins)and any-other part, the test/potential shall be based on the assumed maximum voltage to ground at
the contacts/(pins)specified in\Clause SC€3.1;
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SC4.2.5 When evaluating the test results of the Drop or Cold Impact tests on double-ended devices ,
exposure of live parts (for dry and damp location lamps) and cracks (for wet location lamps) is acceptable
if all device samples were damaged to the point that they could no longer be supported solely by their
base pins. Compliance with this clause shall be determined by conducting the Rigidity After Drop test in
Clause SC4.3.

SC4.3 Rigidity after drop

SC4.3.1 Samples shall be prepared by first conducting either the Drop or Cold Impact test, as follows:
a) If conducting the Drop test, three samples shall be used, with each sample dropped once.

b) If conducting the Cold Impact test, six samples shall be used: three after cold conditioning and
three Junconditioned, with each sample dropped once.

c) After each drop, any parts that dislodge or break off shall be reassembled to‘the dgvice, as long
as nd tools are needed and the parts can hold themselves in place after reassembly (by friction,
snapAfit, etc.).

rescent lamp adapters shall be tested without their intended lamp installed.

er conducting the test described in Clause SC4.3.1, eachsample in turn shall be carefully
placed on a pet of rigid parallel cleats, spaced as shown in Figure{SC4.1, such that the sample is solely
supported by its pins. Use the horizontal orientation that places the Jeast stress on the damaged portion of
the device unless the lamp’s correct installation orientation™(e. g. LEDs facing down) is obvious by
construction jor marking. Dimension B shall be as specified inthe target lamp's datasheet (NEMA C78.81,
etc.).

SC4.3.3 In|reference to Clause SC4.3.2, for target lamps with R17d bases where dimension B is not
specified, us¢ dimension C minus 8 mm (5/16 inch)as the distance between the cleats.

Figure SC4.1
Testsetup - rigidity after drop

(See Clause SC4.3.2)

- 2asedes

Dimension B
su1383
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SC4.3.4 The testresults are non-compliant if any tested sample can remain on the cleats.

Note: If the extent of the damage does not allow the device to support itself, then it is assumed that the device is too damaged to be

installed and energized within a luminaire.
SC4.4 Cathode measurement

SC4.4.1
compatible with that of the target lamp’s cathodes (“cathode characteristics”). Each set of lam
LED lamp are connected to an adjustable AC power source, in turn.

SC4.4.2 The AC source is adjusted to the nominal cathode voltage specified in NEMA
double-ended lamps) or NEMA C78.901 (for single-ended lamps). The measured current thro
pins is recorded and used to calculate the resistance across the lamp pins.

SC4.4.3 As|an alternative to Clause SC4.4.2 for target lamps with IEC datasheets, the
adjusted to the test current specified in the IEC datasheet. The measured voltage across the
recorded and|used to calculate the resistance across the lamp pins.

SC4.44 The test results are considered acceptable if the calculated-resistances are no
minimum cathode resistance specified on the ANSI or IEC datasheetfor the target lamp.

SC4.5 Risk|of electric shock — Relamping — Type A lamps

e test described in Clause SA8.19 shallche conducted on all devices intend
for double-ended or U-bend fluorescent lamps, as modified by this clause. Thg
irements in SA8.19.4 are applicable torthis test.

SC4.5.1 Th
replacements
interlock requ

SC4.5.2 When testing direct replacementx(e. g.: Type A) lamps, the supply source shall
reference ballast that is compliant with all\pertinent requirements of NEMA C82.3. The refe|
shall be powegred from an isolated supply-source. Prior to testing, the reference ballast shal
for the voItagE, current and power characteristics of the target lamp. For double-ended fluorg

these characferistics can be foundiin NEMA C78.81 or IEC 60081. Refer to SC4.2 for the test

Figure SC4.2
Riskcof'electric shock measurements — Direct replacement lamps

This measurement is conducted to determine if the resistance across the LED lamp terminals is

p pins on the

C78.81 (for
ugh the lamp

A\C source is
lamp pins is

ess than the

ed as direct
b mechanical

be a 60 Hz
rence ballast
be adjusted
scent lamps,
setup.

Shock Hazard

Measurement
Meter Circuit

L.F. Reference Ballast

Isolating Lamp under test

Transformer

Resistor

Inductor

Branch
Circuit

su1759a
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SC5 Markings and Instructions

SC5.1 In addition to the requirements outlined below, the following items of Table 10.1 of this standard
are applicable to these devices: ltems 1-4 and 8-12, inclusive. Words denoted by brackets may be
selected as applicable to the device.

SC5.2 A marking shall be provided with the ANSI designation of the target lamp or lamps. See Table
SC5.1, item 1.

Table SC5.1
List of additional markings and instructions

(See Clauses SC5.2 — SC5.6)

Iltem Additional Markings and Instructions Text Format Reference

1 “DIRECT REPLACEMENT FOR LAMPS ONLY” or | Verbatim S$28-L1 SC5.2
“DIRECT REPLACEMENT FOR THE FOLLOWING LAMPS ONLY:

2a "CAUTION - RISK OF FIRE. USE ONLY IN PLACE OF Verbatim S28-L1 SC5.3

FLUDRESCENT LAMPS SPECIFIED ON LABEL."
2b "CAUTION - RISK OF FIRE. USE ONLY IN PLACE OF Verbatim L1 SC5.3

FLUDRESCENT LAMPS SPECIFIED ON LAMP LABEL."
"DO|NOT REMOVE THIS LABEL UNTIL READY FOR

INSTALLATION."
3 "CAUTION - RISK OF FIRE. IF THE [LAMP] [DEVICE] OR Verbatim S§28-L2,S28- || SC5.4
LUMINAIRE EXHIBITS UNDESIRABLE OPERATION (BUZZING, L1, or both

FLICKERING, ETC.), IMMEDIATELY TURN OFF POWER;
REMOVE [LAMP] [DEVICE] FROM LUMINAIRE ANDI€ONTACT

MANUFACTURER."

4a IF INSTALLING THIS [LAMP] [DEVICE] IN A PRE-HEAT §28-L2,S28- | SC5.5
LUMINAIRE, REMOVE THE AUTOMATIC STARTERS FROM L1, or both
THE|R HOLDERS BEFORE INSTALLING ([LAMP] [DEVICE]

4b IF INSTALLING THIS [LAMP] [DEVICEJIN A PRE-HEAT S§28-L2,S28- | SC5.5
LUM|NAIRE, REPLACE THE AUTOMATIC STARTERS WITH L1, or both
[DEVICE DESCRIPTION] SUPPLIED BY LAMP MANUFACTURER

4c DO NIOT INSTALL THIS [LAMP} [DEVICE] IN A PRE-HEAT §28-L2,S28- | SC5.5
LUMINAIRE. L1, or both

5 "THIP [LAMP] [DEVICE]'ONLY OPERATES ON [MAGNETIC] Verbatim S28-L2,S28- || SC5.6
[ELEICTRONIC] BALLASTS. IF LAMP DOES NOT LIGHT WHEN L1, or both

THE[LUMINAIRE JS-ENERGIZED, REMOVE [LAMP] [DEVICE]
FROM LUMINAIRE AND CONTACT [LAMP] MANUFACTURER
OR QUALIRIEDELECTRICIAN."

SC5.3 Thedeviceshattbepernmat u—;ntiy marked-tocautionusers-that-itis uniy intendedo replace the
specific fluorescent lamps that appear on the label. See Table SC5.1, item 2a.

Alternatively, this cautionary marking may be conveyed by the text in Table SC5.1, item 2b on a field-
removable (temporary) adhesive label if:

a) The text is at least 6.4 mm (0.25 inch) tall and printed on a contrasting, opaque background;
b) The label measures at least 150 mm (6 inches) wide and at least 50 mm (2 inches) tall; and

c) The label is secured to the device in such a manner as to block the light from the device if left in
place after installation.

SC5:4 A cautionary-marking, or instruction shall be,provided instructing-users to-uninstall the-devices if
they appear to be causing undesirable operation. See Table SC5.1, item 3.


https://ulnorm.com/api/?name=UL 1993 2021.pdf

108 NMX-J-578/1-ANCE ¢ CSA C22.2 No. 1993-17 ¢ UL 1993 MARCH 26, 2021

SC5.5 If any of the target lamps are pre-heat lamps, or if pre-heat lamps are commercially available with
the same nominal diameter, nominal length and base type as one of the target lamps, then a marking or
instruction shall be provided to instruct users:

a) To remove the automatic starters from the pre-heat luminaire before installing the device;

b) To replace the automatic starters in the luminaire with the dummy or LED starters supplied by
the lamp manufacturer; or

¢) Not to use this device in a pre-heat luminaire.

See Table SC5.1, items 4a, 4b and 4c.

SC5.6 Devices tested per the exception to Clause SC4.1.2 shall be provided with the¢ marking or
instruction in Table SC5.1, item 5.
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SUPPLEMENT SD - ADDITIONAL REQUIREMENTS FOR LED LAMPS INTENDED AS DIRECT
REPLACEMENTS FOR HIGH INTENSITY DISCHARGE (HID) LAMPS

SD1

SD1.1 The

Special Terminology

following definitions apply:

SD1.2 DEVICE — A generic term for an LED lamp

SD1.3

(LAMP) CURRENT LIMIT — The nominal operating current of the target lamp after seasoning, as

published by ANSI. On ANSI lamp data sheets, this is usually found under "Operating requirements at 100
hours — Lamp current (A, rms)".

SD1.4 (LAMP) POWER LIMIT — The nominal operating power of the target lamp after seasoning, as
published by]ANSI. On ANSI lamp data sheets, this is usually found under "Operatingrequirgments at 100
hours — Lamp wattage (W)".

SD1.5 TARGET LAMP(S) — The HID lamp(s) that the device is intended to replace.

SD2 Gene

SD2.1 The
in the main b|

SD2.2 The
such as thos

SD2.3 The
installer to el
lampholders

SD2.4 For

a) Th
isolat

b) Th

c) Double-ended- devices will be powered from and supported by the luming

lampt

al

construction, test and marking requirements in Supplement SD supplement the
pdy of this Standard.

e defined in NEMA C78.40, NEMA C78.42 and NEMA C78.43.

se requirements do not apply to deyices that, in order to function as intendg
ectrically alter an HID luminaire. Such alterations include removing the ballast o
to bypass the ballast.

he purposes of this Supplement, the following assumptions apply:

b output of an HID ballast is considered both a risk of fire and risk of electric s
bd from the mains;

olders,‘\exclusively.

SD3 Consfruction

requirements

5e requirements apply to devices intended as“direct substitutes for one or mofe HID lamps,

d, require an
F re-wiring the

hock, and not

b device may,be-installed in open luminaires without additional enclosures or diffusers; and

ire's existing

SD3.1

Standard applicable to LED lamps.

The device shall comply with all electrical and mechanical construction requirements in this

SD3.2 When evaluating electrical spacings between the device's base contacts, or between any base
contact and exposed dead metal, clearance and creepage distances shall comply with this Standard but
be no less than those specified by the applicable ANSI lamp base datasheet. These distances shall be at
least 3 mm (0.118”) for E26 bases and at least 5 mm (0.200”) for E39 and EX39 bases.

SD3.3 With regard to the weight and moment requirements in Clauses 5.4 and SA5.4, the maximum
moment is not defined for devices with fixed alignments intended for vertical use only and marked per
Clause SD5.5.
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SD4 Test
SD4.1 General

SD4.1.1 Table SD4.1 tabulates the test applicable to these devices. All paragraphs referenced below are
from UL 1993. See also Clause SD4.2.

Table SD4.1
Test plan summary
Test description Reference Number and description of samples?
Input measurer Tents® 82, SA82;SD422 Omesampieof device:
Leakage-current®© 8.4 One sample of device; can be same as used for input measurgments.
Temperature® 8.5, SA8.5 One sample of device. If the device is normally potted;)itis necessary to

prepare a sample with thermocouples attached priar to’potting| If acceptable
to all parties concerned, the sample for test can®e unpotted.

Dielectric voltag 8.6 One sample of the device — can be the samé.as-used for input
withstand measurements, but not the sample for temperature test as the
thermocouples can interfere with the test,
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Drop impact 8.8, SA8.8 One sample of each enclosure type.€an be subjected to three firops, or if
suitable to all concerned, three samples each of which can be ubjected to
one drop.

Mold-stress relipf 8.9 One sample of each enclgsure’type; may be same as used in qrop test, if

conditioning undamaged.

Deflection 8.10 One sample of eachenclosure type; may be same as used in qrop test, if
undamaged.

Humidity condifjoning | 8.13 For damp location rating, 1 sample; may be used in previous tests.

Water spray 8.14 For wet lo¢ation rating and device is not potted, one sample offeach
enclosure-type; can be the same as used in previous tests if infact and
undamaged.

Cold impact 8.15 For-wet location rating, three samples of each enclosure type.

LED lamp and driver SA8.22,8D4.2.3 One sample for each component fault, or less if it can be deterfnined that

gbnormal cond tions™ previous faults did not damage the sample. Potted samples wquld need to
have additional wires to attach to internal connections so that the short
condition can easily be created. Devices that are normally pottgd can be
tested without potting if agreeable to all parties concerned.

Voltage pulse SD4.3 One sample of device.

withstand®¢

& This table is ajsummary oftest samples typically needed. Actual number of samples may vary where agreeable toall parties
concerned.

® The sample shall be;powered from a reference ballast, see Clauses SD4.1.2 and SD4.1.3.

¢ For this test, the reference ballast shall be electrically isolated from the branch circuit.

SD4.1.2 When a test requires the device to be energized from its intended supply source, it shall be
energized from a 60 Hz reference ballast. The reference ballast shall comply with all pertinent
requirements of NEMA C82.5.

SD4.1.3 The reference ballast shall be adjusted for the voltage, current and power characteristics
defined by the lamp standard of the target lamp. See Clause SD2.2. Once the LED lamp is connected and
energized from the reference ballast, the reference ballast resistance shall be adjusted so that the LED
lamp is operating at the target lamp's rated current.

Note: The adjusted power sources are not considered reference ballasts for the purposes of ANSI NEMA C78.40, C78.42 or C78.43.

SD4.1.4 The electrical characteristics of the device shall be measured in accordance with NEMA
C78.389 with'the following variations:
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