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Summary of Topics

This is the Second edition of ANSI/UL 1576, Standard for Flashlights and Lanterns dated May 13,
2022. This standard is being co-published with CSA Group as a Bi-National Standard.

The new requirements are substantially in accordance with Proposal(s) on this subject dated December
17, 2022.
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Commitment for Amendments

This standard is issued jointly by the Canadian Standards Association (operating as “CSA Group”), and
Underwriters Laboratories Inc. (UL). Comments or proposals for revisions on any part of the standard
may be submitted to CSA Group, or UL at anytime. Revisions to this standard will be made only after
processing according to the standards development procedures of CSA Group, and UL. CSA Group
and UL will issue revisions to this standard by means of a new edition or revised or additional pages
bearing their date of issue.
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Preface

This is the harmonized CSA Group and UL Standard for Flashlights and Lanterns. It is the first edition of
CSA C22.2 No. 250.5 and the second edition of UL 1576. This edition of UL 1576 supersedes the previous
edition published in 2018.

This harmonized standard was prepared by CSA Group and Underwriters Laboratories Inc. (UL). The
effort and support of the Technical Harmonization Group on Flashlights and Lanterns are gratefully
acknowledged.

This Standard is considered suitable for use for conformity assessment within the stated scope of the
Standard:

This Standard was reviewed by the CSA Integrated Committee on Lighting Rroduc{s (ICLP), under the
jurisdig¢tion of the CSA Technical Committee on Consumer and Commercial Progucts and the CSA
Strategic Steering Committee on Requirements for Electrical Safety, and_has been formally approved by
the Telchnical Committee. This Standard has been developed in compliance with Skandards Council of
Canaqa requirements for National Standards of Canada. It has beef\published as a National Standard of
Canada by CSA Group.

Appli¢ation of Standard

Wherg reference is made to a specific number of samiples to be tested, the specified number is to be
considered a minimum quantity.

Note: AJthough the intended primary application of this_standard is stated in its scope, it is important to| note that it remains the
respongibility of the users of the standard to judge its suitability for their particular purpose.

Level of Harmonization
This Standard is published as an‘identical standard for CSA Group and UL.

An idg¢ntical standard is«a\standard that is exactly the same in technical content|except for national
differepces resulting from/conflicts in codes and governmental regulations. Presentation is word for word
except for editorial changes.

Reasqgns for differences from IEC

This sfandard provides requirements for flashlights and lanterns for use in accordange with the electrical
installatior—codesof Canadaand-the United-States—his—standard-does ot Ulllpin any IEC standard for
base requirements.

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
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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1 Scope

1.1 This standard applies to flashlights and lanterns powered by secondary (rechargeable) batteries and
general purpose primary (non-rechargeable) batteries with a maximum voltage of 75 V d.c. The terms
flashlights and lanterns as used within this standard refer to products that are battery-powered.

1.2 Flashlights and lanterns that are battery-powered and also powered from a line-voltage supply are
also covered within this standard, in accordance with CSA C22.1, Canadian Electrical Code (CE Code),
Part | and the National Electrical Code (NEC), ANSI/NFPA 70, on circuits having a nominal voltage not
exceeding 250 V.

1.3 These =YaT rements-also Qpply to-automatic flgehlighfe andlanterns which are n rma“y connected to
a line yoltage supply and, upon loss of the line voltage supply, will turn on the lamp.

1.4 This standard is not used in conjunction with CSA C22.2 No. 250.0.

1.5 These requirements do not apply to:
a) Stand-alone battery chargers;

b) Cord and plug connected work lights and hand lights without batteries that are within the scope
of UL 153 and CSA C22.2 No. 250.4;

c¢) Cord and plug connected portable luminaires other than work lights and |hand lights, with or
without batteries, that are within the scope of UL 153 and CSA C22.2 No. 250.4;

d) Aquarium lighting that is within the scope of UL 1018 and CSA C22.2 No. 250.4;
e) Emergency lighting that is within\thie scope of UL 924 and CSA C22.2 No. 141;

f) Products with ultraviolet (UV)radiation sources greater than “Exempt Group| as specified in IEC
62471 and CSA C22.2 No.62471; and

g) Products intended for hazardous locations.

1.6 This standard alone’is not intended to apply to permanently installed lighting that is capable of being
battery powered, since it will not be sufficient to ensure that all hazards are considered|for these products.

1.7 ost requirements for battery operation and charging are incorporated by refefence to CSA C22.2
No. 0.23 and UL 2595 and are subject to the limitations of voltage in that standard.

Note: Products operating at voltages In excess of those speciiied In CSA C2Z.2 NO. U.23 and UL 2595 may require additional
considerations.

1.8 Requirements for all battery-operated flashlights and lanterns are specified in Part I. Additional
requirements for battery operated flashlights and lanterns that may also be connected to line-voltage
supply for any purpose are specified in Part II.

1.9 The terms flashlights and lanterns are considered to be interchangeable and can be referred to as
products within this Standard.

2 Reference publications

2.1 For undated references to Standards, such reference shall be considered to refer to the latest edition
and all revisions to that edition up to the time when this Standard was approved. For dated references to
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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.

CSA Standards
CSA C22.1:21, Canadian Electrical Code, Part |
CSA C22.2 No. 0:20, Canadian Electrical Code, Part Il, General Requirements

CSA C22.2 No. 0.1:19, General Requirements for Double-Insulated Equipment

CSA Cpz7zNo. 0.2716 (R2020), Insufation Cooraimation

CSA CR2.2 No. 0.15-16, Adhesive Labels

CAN/CSA C22.2 No. 0.17-00 (R1018), Evaluation of Properties of Polymeric‘\Materials
CSA CP2.2 No. 0.23:15 (R2010), General Requirements for Battery Powered Appliancgs

CSA (€22.2 No. 5-16, Molded-Case Circuit Breakers, Molded-Case Switches, gnd Circuit-Breaker
Enclospres

CSA Cp2.2 No. 18.1-13 (R2018), Metallic Outlet Boxes

CSA CR2.2 No. 18.2-06 (R2016), Nonmetallic Outlet Boxes

CSA CR2.2 No. 18.3-12 (R2017), Conduit,\Tubing and Cable Fittings
CSA CPR2.2 No. 18.5-13 (R2020), Positioning Devices

CSA CR2.2 No. 21-18, Cord Sets’and Power-Supply Cords

CSA CR2.2 No. 38-18, . Thermoset-Insulated Wires And Cables

CSA (22.2 No,~4211-13 (R2020), General Use Receptacles, Attachment Plugs, And Similar Wiring
Devicels

CSA CR2.2'No. 43-17, Lampholders

CSA C22.2 No. 49-18, Flexible Cords and Cables

CSA C22.2 No. 62.2:21, Low Voltage Transformers — Part 2: General Purpose Transformers

CSA C22.2 No. 65-18, Wire Connectors

CSA C22.2 No. 66.1-06 (R2020), Low Voltage Transformers — Part 1: General Requirements

CSA C22.2 No. 66.2, Low Voltage Transformers — Part 2: General Purpose Transformers

CSA C22.2 No. 66.3-06 (R2020), Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

CSA C22.2 No. 68-18, Motor-Operated Appliances (Household And Commercial)
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CSA C22.2 No. 74-16 (R2020), Equipment For Use With Electric Discharge Lamps
CSA C22.2 No. 75-17, Thermoplastic-Insulated Wires And Cables

CSA C22.2 No. 111-18, General-Use Snap Switches

CSA C22.2 No. 141-15 (R2020), Emergency Lighting Equipment

CSA C22.2 No. 144.1-16 (R2020), Ground-Fault Circuit Interrupters

CSA C22.2 No. 153-14 (R2020), Electrical Quick-Connect Terminals

CSA (22.2 No. 158-10 (R2019), Terminal Blocks

CSA (22.2 No. 177-13 (R2018), Clock-operated switches

CSA ¢22.2 No. 188-18, Splicing Wire Connectors

C22.2|No. 197-M83 (R2018), PV Insulating Tape

CSA ¢22.2 No. 198.1-06 (R2020), Extruded Insulating Tubing

CSA G22.2 No. 198.3:05 (R2019), Coated Electrical‘Sleeving

CSA (¢22.2 No. 210:15 (R2020), Appliance Wiring Material Products

CSA (22.2 No. 223:15 (R2020), Power Supplies With Extra-Low-Voltage Class 2 Outf
CSA (22.2 No. 235-04 (R2017), Supplementary Protectors

CSA (22.2 No. 248 (series of standards), Low-Voltage Fuses

CSA (22.2 No. 248.1-11(R2020), Low-Voltage Fuses — Part 1: General Requirement
CSA (22.2 No.248.5:00 (R2019), Low-Voltage Fuses — Part 5: Class G Fuses

CSA (22.2'No. 248.14:00 (R2019), Low-Voltage Fuses — Part 14: Supplemental Fuse

CSA C22.2 No. 250.0-18, Luminaires

CSA C22.2 No. 250.4:20, Portable Luminaires

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

CSA C22.2 No. 270-16, Arc Fault Protective Devices

C22.2 No. 284-16 (R2020), Nonindustrial photoelectric switches for lighting control
CSA C22.2 No. 308-18, Cord Reels And Multi-Outlet Assemblies

CSA C22.2 No. 2459-08 (R2018), Insulated Multi-Pole Splicing Wire Connectors

uts
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CSA C22.2 No. 4248.1-17, Fuseholders — Part 1: General Requirements
CSA C22.2 No. 4248.9-07 (R2016), Fuseholders — Part 9: Class K

CSA C22.2 No. 60320-1-19, Appliance Couplers For Household And Similar General Purposes — Part 1:
General Requirements

CAN/CSA-C22.2 No. 60335-1:16, Household and similar electrical appliances — Safety — Part 1: General
requirements

CSA C22.2 No. 60691:19, Thermal-Links — Requirements And Application Guide

CSA CPR2.2 No. 61058-1:17, Switches For Appliances — Part 1: General Requirements

CSA (¢22.2 No. 61058-1-1:17, Switches For Appliances — Part 1-1: Requitemernts For Mechanical
Switches

CSA CPR2.2 No. 61058-1-2:17, Switches For Appliances — Part 1-2: Requirements For Electronic Switches
CSA CR2.2 No. 62115:20, Electric Toys

CSA (22.2 No. 61730-1-19, Photovoltaic (PV) Module Safety Qualification — Part 1] Requirements For
Constryiction

CSA CP2.2 No. 62471:12 (R2020), Photobiological'Safety of Lamps and Lamp Systemps

CAN/CISA-E60384-14:14 (R2018), Fixed Capacitors For Use In Electronic Equipment + Part 14: Sectional
Specification — Fixed Capacitors For Electromagnetic Interference Suppression And [Connection To The
Supply|Mains

CAN/CSA-E60730-1:15 (R2020),’Automatic Electrical Controls — Part 1: General Requfrements

CAN/CISA-E60730-2-7:18;Automatic Electrical Controls — Part 2-7: Particular Requinements For Timers
And Time Switches

UL Standards

UL 20,|General Use Snap Switches

UL 44, Thermoset-Insulated Wires and Cables

UL 62, Flexible Cords and Cables

UL 66, Fixture Wire

UL 73, Motor-Operated Appliances

UL 83, Thermoplastic-Insulated Wires and Cables

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

UL 153, Portable Electric Luminaires
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UL 157, Gaskets and Seals

UL 224, Extruded Insulating Tubing

UL 248 (series of standards), Low-Voltage Fuses

UL 248-1, Low-Voltage Fuses — Part 1: General Requirements
UL 248-5, Low-Voltage Fuses — Part 5: Class G Fuses

UL 248-14, Low-Voltage Fuses — Part 14: Supplemental Fuses

UL 310, Electrical Quick-Connect Terminals

UL 359, Cord Reels

UL 486A-486B, Wire Connectors

UL 486C, Splicing Wire Connectors

UL 486E, Aluminum and/or Copper Conductors
UL 489, Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures
UL 496, Lampholders

UL 498, Attachment Plugs and Receptacles

UL 510, Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape
UL 514A, Metallic Outlet Boxes

UL 514C, Nonmetallic-Outlet Boxes, Flush-Device Boxes, and Covers
UL 514D, CoverPlates for Flush-Mounted Wiring Devices

UL 639, Insulating Bushings

UL 690, Electric Toys
UL 746C, Polymeric Materials — Use in Electrical Equipment Evaluations

UL 746E, Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized Fibre, and
Materials Used In Printed Wiring Boards

UL 758, Appliance Wiring Material
UL 773A, Nonindustrial Photoelectric Switches for Lighting Control
UL 796, Printed-Wiring Boards

UL 817, Cord Sets and Power-Supply Cords
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UL 60[730-1, Automatic Electrical Controls for Household and Similar Electric al Conftrols for Household
and Similar Use; Part 1: General

UL 60f30-2-7, Automatic Electrical Controls for Household and Similar Electrical Cohtrols for Household
and Similar Use; Part 2: Particular Requirements for Timers and Time Switches

UL 61058-1, Switches for Appliances — Part 1: General Requirements
UL 61058-1-1, Switches For Appliances —Rart 1-1: Requirements For Mechanical Swifches

UL 61058-1-2, Switches For Appliances — Part 1-2: Requirements For Electronic Switdhes

UL 61Y30-1, Photovoltaic (PV)'"Module Safety Qualification — Part 1: Requirements Fof Construction
ASTM Standards

ASTM| E230/E230M; Standard Specification and Temperature-Electromotive Forde (emf) Tables for
Standardized fhermocouples

IEC Standards

IEC 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

IEC 60384-16, Fixed Capacitors for Use in Electronic Equipment — Part 16: Sectional Specification: Fixed
Metallized Polypropylene Film Dielectric D.C. Capacitors

IEC 60417 DATABASE, Graphical Symbols For Use On Equipment
IEC 60825-1, Safety Of Laser Products — Part 1: Equipment Classification And Requirements

IEC 62471, Photobiological Safety of Lamps and Lamp Systems
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ISO Standards

ISO 7010, Graphical Symbols — Safety Colours And Safety Signs — Registered Safety Signs

NFPA Standards

ANSI/NFPA 70, National Electrical Code

NEMA

Standards

ANSI/NEMA WD 6-2016, Wiring Devices-Dimensional Specifications

3 DeJinitions

31 T

Note: D¢

3.2 A
part of

3.3 A
produc
cord cd

34 A
which,
and lar

3.5 B

he following definitions apply in this Standard.

fined terms are shown as bolded text throughout the standard.

PPLIANCE COUPLER - A single-outlet, female contact device for attachment
A detachable power-supply cord to be connected to anappliance inlet (motor att

PPLIANCE INLET (MOTOR ATTACHMENT PLUG) — A male contact device 1
[ appliance to provide an integral blade configuration for the connection of an 3
nnector.

JUTOMATIC FLASHLIGHT OR LANTERN — A flashlight or lantern incorporating
when the unit is connected to a line veltage supply, will maintain an open circuit

rechargeable and must be protécted from a charging current.

3.6 B

3.7 G

ATTERY, SECONDARY - A battery intended to be discharged and recharged m

the form of shapé;-decoration, bright colors, or unusual illuminations.

38 L
a.c. or

DW.VOLTAGE CIRCUIT — A circuit involving a peak open-circuit potential of ng
60_V d.c. supplied by a battery, by a Class 2 transformer or power unit, or by

o a flexible cord as
achment plug).

nounted on an end
ppliance coupler or

a switching device
between the battery

np and, upon loss of the line voltage supply, will close the circuit between the baftery and the lamp.

ATTERY, PRIMARY — A battery which can only be discharged once. It is not designed to be

any times.

HILD-APPEALING FEATURE — A feature that provides visual appeal and attraction to children in

t more than 42.4 V
a combination of a

transformer and a fixed impedance that as a unit, complies with all performance requirements for a Class
2 transformer or power unit. A circuit derived from a line-voltage circuit by connecting a resistance in
series with the supply circuit as a means of limiting the voltage and current, is not considered to be a low
voltage circuit.

3.9 PORTABLE PRODUCT — A product that is easily carried or moved from one place to another in

normal

use.

3.10 RISK OF ELECTRIC SHOCK - A risk of electric shock is considered to exist:

a) At any part if the potential between the part and earth ground or any othe

r accessible part is

greater than 42.4 V peak or 60 V continuous dc and such that a continuous current through a 1500

ohm resistor connected across the potential exceeds 0.5 mA rms; or
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b) Meets the definition for hazardous voltage as defined in CSA C22.2 No. 0.23 and UL 2595.
3.11 RISK OF FIRE - A risk of fire is considered to exist at a component part or assembly if an
investigation shows that the supply for such part or assembly is capable of delivering a power of more than
15 W into an external resistor connected between the points in question and any return to the power
supply.

4 General

4.1 General requirements

4.1 1 rUI pluduuta ;Iltcl IdUd fUI UuotT ;II Callada, HUIIUIG: IUL‘U;ICIIICI ItO dal'c H;VCII ;II C N/CSA-0222 No. 0

and gnounding and bonding requirements are given in C22.2 No. 0.4.

4.1.2 | Where a standard requirement indicates compliance to either a CSA or UL starjdard, compliance to
Canadian National Requirements is achieved by meeting the requireménts of the |[CSA standard, and
compliance to U.S. National Requirements is achieved by meeting the\requirements|of the UL standard.
Binatignal compliance is achieved by complying with both standards,

4.2 (Components

4.2.1 | Except as indicated in 4.2.2, a component of a preduct covered by this standardg shall:

a) Comply with the requirements for that component as specified in this Standafd;

b) Be used in accordance with its rating(s)established for the intended conditiops of use;
c) Be used within its established usedimitations or conditions of acceptability;
d) Additionally comply with the*applicable requirements of this end product standard; and

e) Not contain mercury, except when contained in lamps.

Note: Specific components are.ncemplete in construction features or restricted in performance capabilitijs. Such components are
intendedl for use only under limited conditions, such as certain temperatures not exceeding specified limi{s, and can be used only
under tHose specific conditions:

4.2.2 | A component of a product covered by this standard is not required to comply with a specific
compa@nent requirement that:

a)\involves a feature or characteristic not required in the application of thela component in the
plUdubt,

b) is superseded by a requirement in this standard; or

c) is separately investigated when forming part of another component, provided the component is
used within its established ratings and limitations.

4.3 Units Of measurement

4.3.1 The values given in Sl (metric) units shall be normative. Any other values given shall be for
information purposes only.”

4.3.2 Unless indicated otherwise, all voltage and current values specified in this standard are rms.
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PART I - REQUIREMENTS SPECIFIC TO BATTERY- POWERED FLASHLIGHTS AND LANTERNS

CONSTRUCTION

5 Components

5.1 General

5.1.1

Components shall comply with the safety requirements specified in the releva

far as they reasonably apply, and to the extent that:

nt UL standards as

51.2
standa

513
standa

514
with a 9

2) The nroner functionina of the comnonent is reauired for the safetv of the end
7 Pror ) g < Y
b) The component itself does not increase the risk of fire or risk of electrie-shod

when operated under either normal use conditions or under the abnormal con
this standard.

Components that are generally required to comply with the safety requirement]

roduct; and

k or personal injury
ditions described in

S in the component

Fds in their entirety are specified in 5.2, Specific Component Réquirements; others are referenced
throughout this end-product standard.

A component that is required by this standard to eomply with a particular refe
rd shall:

a) Be described within the scope of that standard;

b) Be employed in the end product in a.manner consistent with the intended u
component standard;

c) Be used in accordance withif its rating(s) established for the intended con
established Conditions of Aceeptability; and

renced component

se described in the

Hitions of use or its

d) Additionally comply with the applicable requirements in this end product standlard.

With respect to 571\3, a component of a product specified in this standard is nof
specific component requirement that:

a) Involves-a feature or characteristic not required in the application of the
product;

b)Is\superseded by a requirement in this standard; or

required to comply

component in the

c) Is separately investigated when forming part of another component, provide
used within its established ratings and limitations.

d the component is

5.1.5 For products where various battery packs are recommended for use in the instruction manual, the
most unfavorable configuration shall be selected for each test or evaluation unless otherwise specified.

52 S

5.21

5.2.1.1

pecific component requirements

Internal wiring

Internal wiring composed of insulated conductors subjected to hazardous voltages as defined in
CSA C22.2 No. 0.23 and UL 2595 shall comply with CSA C22.2 No. 210 and UL 758.
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5.2.1.2 With respect to 5.2.1.1, insulated conductors are not required to comply with CSA C22.2 No. 210
and UL 758 if they comply with CSA C22.2 No. 38 and UL 44, CSA C22.2 No. 75 and UL 83, UL 66, or the
applicable UL standard(s) for other insulated conductor types specified in Wiring Methods and Materials,
Chapter 3 of NFPA 70.

5.2.1.3 With respect to 5.2.1.1, Insulated conductors for specialty applications (e.g. data processing or
communications) and located in a low voltage circuit not involving the risk of fire or personal injury are not
required to comply with CSA C22.2 No. 210 and UL 758.

5.2.2 Gaskets and seals

the requirements in
uired to comply with

¢ 26, Accelerated Aging Test.

5.2.3 | Marking and labeling systems
5.2.3.1
specifi
Permz

i UL 969 under the
s with Clause 21,

A marking and labeling system shall comply with CSA C22.2 No. 0.15 an
ed environmental conditions. A marking or labeling system that complie
nence of Marking Test, is considered to comply with this requirement.

5.2.4 | Printed wiring boards

5.2.4.1
shall H
0.17 a

5.2.4.4
define
796 if
condu
parts

5.2.5

5.2.5.1
mount

required in €lause 66, Dielectric-Voltage Withstand Test.

Printed wiring boards, including the coatings,-shall comply with UL 796. The
ave a flammability rating of V-1 or better as’determined by an evaluation to Q
hd UL 94. Insulating coatings shall comply'with UL 746E and Annex F of CSA C!

With respect to 5.2.4.1, a printed-wiring board in a circuit other than ha
0 in CSA C22.2 No. 0.23 and Uk'2595 is not required to comply with the bonding
the board is separated from-parts of other circuits such that loosening of the b
ctor and the base material ' will not result in the foil conductors or components cg
f other circuits of the control or of the end-use product.

Semiconductors and small electronic components

The insulation of a power switching semiconductor device that isolates
ng surfaces shall have an isolation voltage rating not less than the electric st

5.2.5.2

Dt [ lotara Lot Halare) 1 d oo o =y £ hiaviaa: ] ot [
vpuudal 1ouidivi o \\JP[UUUUPIUIO’, UoTUuU do alricdario Ul GUIIIUVIIIH Crouuaiudrl 10U

printed-wiring board
AN/CSA C22.2 No.
P2.2 No. 250.0.

zardous voltage as
requirements in UL
bnd between the foil
ming in contact with

live parts from the
rength test potential

ation, shall have an

isolation voltage rating not less than the electric strength test potential required in Clause 66, Dielectric-
Voltage Withstand Test.

5.2.5.3 Except as otherwise specified in this Standard, component requirements are not specified for
small electronic components on printed wiring boards, including diodes, transistors, resistors, inductors,
integrated circuits, and capacitors not directly connected to the supply source.

5.2.6

5.2.6.1

Lithium button or coin cell batteries

4200A.

A product that incorporates or may use a lithium button or coin cell battery shall comply with UL
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5.2.7 Photovoltaic sources

5.2.7.1 Photovoltaic sources of supply shall comply with UL 1703. Each photovoltaic module shall be
operated within its maximum electrical parameters. However, the possibility of overcharging of lithium-ion
cells shall not be dependent on photovoltaic sources operating within their limits of current and voltage.

5.2.7.2 Photovoltaic sources of supply that comply with the following are not required to comply with
CSA C22.2 No. 61730-1 and UL 61730-1, or UL 1703:

a) The maximum output voltage is less than 30 V rms (42.4 V peak);

b) The maximum output power is less than 100 VA;

c) The supply is provided with backfeed protection; and

d) The panel is not intended to be mounted on or in a building structure.
6 Frame And Enclosure

6.1 Alproduct shall be so formed and assembled so that it will have-the strength and tigidity necessary to
resist the abuses that it is likely to be subjected to, without increasing the likelihood offfire, electric shock,
or injufy to persons due to total or partial collapse with resulting reduction of spagings, loosening or
displagement of parts, or other serious defects.

6.2 All electrical parts, except a supply cord or interconnecting cord, that may involve|a risk of fire, risk of
electrig shock, or injury to persons under any.eondition of use, shall be enclosed in an acceptable
enclosbire. The material requirements for polymeric enclosures are specified in Clause 44, Polymeric
Materials and Enclosures.

6.3 A[polymeric enclosure, frame or'cover of a product which generate ultraviolet (UY) radiation shall be
suitabl¢ for UV exposure as determined by the applicable test of UL 746C or the Wegtherometer Test of
CAN/CISA C22.2 No. 0.17 underthe conditions of exposure or shall be suitably shiglded if degradation
would fesult in noncompliance with other requirements in this Standard.

6.4 Aldoor or a cover.6f an enclosure that provides access to any overload protectivg device intended to
be reset or renewed,by-the user shall be hinged or otherwise attached in an equivalent manner.

6.5 Means shall\be provided for holding the door or cover over a fuseholder in a closed position, and the
door o1 cover-shall be tight-fitting.

6.6 An-enclostre-of-aproducteapable-of-beingcharged-by-sotarpowerand—comprised of a polymeric
material shall comply with the Ultraviolet Light Exposure Test, UL 746C and the Weatherometer Test of
CAN/CSA C22.2 No. 0.17.

6.7 A product intended to be installed outdoors shall comply with the Clause 67, Water Spray Test. If the
enclosure is constructed of polymeric material, the enclosure shall also comply with the Ultraviolet Light
Exposure Test, UL 746C and the Weatherometer Test of CAN/CSA C22.2 No. 0.17.

7 Child-Appealing Features

7.1 In addition to complying with the requirements in this standard, a product intended for children or with
child-appealing features shall also comply with the applicable requirements in UL 696 and CSA C22.2 No.
62115.
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7.2 Removable parts of a product intended for children or with child-appealing features shall not present
a risk of injury to persons from a sharp edge after being subjected to the drop or impact test requirements
in accordance with 15.2. Removable parts shall be tested both attached to the product and separated from
the product. The samples are permitted to break as a result of the impact but shall not produce any edges
or points that are sharp to the touch under casual handling conditions.

8 Adhesives Used To Secure Parts

8.1 An adhesive that is relied upon to reduce a risk of fire, risk of electric shock, or injury to persons shall
comply with the requirements for adhesives in UL 746C and Annex DVD of CAN/CSA-C22.2 No. 60335-1.

8.2 The-reguirems
loosened or dislodged:

ctive part, that may, if

a) Energize an accessible dead metal part;
b) Make a live part accessible;
¢) Reduce spacings below the minimum acceptable values; or

d) Short-circuit live parts.

8.3 Whether the conditions specified in 8.2 (a) — (d) can{oceur shall be considered with respect to both:
a) A part inside the device; and

b) A part on the outside of the devicexthat may affect equipment in which [the device shall be
installed.

9 Megchanical Assembly

9.1 Rarts, including switches, shall be securely mounted and shall be prevented from turning, if such
reposifioning results in noncompliance with this standard.

9.2 A movable joint,(such as a swivel joint or telescoping arm, containing cgonductors shall be
constrlcted so that movement of the joint will not result in damage to the insulation of ¢gonductors. Rotation
shall he limited to.370 degrees, or the movable joint shall comply with the movable joint endurance test in
Clausé¢ 22, Moveable Joint Rotation Test.

9.3 A mavable joint containing conductors shall comply with the movable joint torsjon and pull tests in
Clausg 23; Moveable Joint Torsion and Pull Test, and shall remain intact and operable

9.4 A wall-hung product shall comply with Clause 24, Mounting Means Strength Test.
9.5 Ahandle used to support or carry a product shall comply with Clause 25, Strength of Handles Test.

9.6 A supporting device, such as chains, hooks, hanger holes, notches, magnets or the like used to
support the product, shall comply with the requirements in 24.3, Products Mounted On Other Surfaces.

10 Protection Against Corrosion

10.1 Iron and steel parts shall be protected against corrosion by enameling, galvanizing, plating, or other
equivalent means, if corrosion of such unprotected parts would be likely to result in a risk of fire, risk of
electric shock, or injury to persons.
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10.2 With respect to 10.1, surfaces of sheet-steel and cast-iron parts within an enclosure may not be
required to be protected against corrosion if the oxidation of the metal due to the exposure to air and
moisture is not likely to be appreciable. The thickness of metal and temperature are also to be considered.

10.3 The requirement in 10.2 does not apply to bearings, laminations, or minor parts of iron or steel,
such as washers, screws, and the like.

10.4 If deterioration of a liquid container provided as a part of a product would result in a risk of fire or risk
of electric shock, the container shall be of a material that is resistant to corrosion by the liquid intended to
be used therein.

11 Buyshings-ForExternal-Conductors

11.1 At a point where a supply cord or interconnecting cord, if damaged, may_¢éreate|a risk of fire, risk of
electrig shock, or injury to persons, passes through an opening in a wall, barrieryor enclosing case, there
shall be a bushing or the equivalent that shall be reliably secured in place; and shiall have a smooth,
rounded surface against which the cord may bear.

11.2 An insulating bushing shall be provided if:
a) Type SP-2, SPE-2, SPT-2, or other cord lighter than{Fype SV or SVE is emplgyed;
b) The wall or barrier is of metal; or

c) The construction is such that the cord may be subjected to strain or motion.

11.3  With respect to 11.2, an insulated metal.grommet having insulating material that|is not less than 0.8
mm (132 inch) thick and fills completely:thé space between the grommet and the metal in which it is
mountéd may be used instead of an insulating bushing.

11.4 A cord hole in wood, porceldin, phenolic composition, or other non-conducting material and having
a smoqth, rounded surface is considered to be equivalent to a bushing.

11.5 Ceramic materials-and some molded compositions are generally acceptable for insulating bushings.
11.6 A separate bushing shall not be made of wood or of hot-molded shellac-and-tar gompositions.

11.7 A vulcanized fiber bushing shall not be less than 1.2 mm (3/64 inch) thick and fprmed and secured
in place so. that it will not be adversely affected by conditions of ordinary moisture.

11.8 A separate soft-rubber, neoprene, or polyvinyl chloride bushing shall not be employed in the
product.

11.9 A bushing of any of the materials specified in 11.8 may be employed at any point in a product if used
in conjunction with a type of cord for which an insulating bushing is not required. If a bushing of one of
these materials is used anywhere in the product, the edges of the hole in which the bushing is mounted
shall be smooth and free from burrs, fins, and the like.

11.10 At any point in a product, a bushing of the same material as, and molded integrally with, the supply
cord is acceptable on a Type SP-2 or harder-service cord if the built-up section is not less than 11.6 mm
(1/16 inch) thick at the point where the cord passes through the enclosure.

11.11 A flexible cord used for external interconnection shall comply with the requirements in Clause 68,
Strain-Relief Test, unless the construction is such that the cord will be protected from stress.
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12 C

12.1

13

13.1

13.1.1

for Extermat-Conductors:

13.1.2
protec

13.1.3
produg
which

13.1.4
enclos

13.1.5

13.1.6
when
and w
subjed

13.1.7
applia

13.1.8
the pr
film-cd
protec
stress

urrent-Carrying Parts

Ordinary iron or steel shall not be used as a current-carrying part. Ordinary iron or steel provided
with a corrosion-resistant coating may be used for a current-carrying part if otherwise acceptable.

Internal Wiring

Mechanical protection

Wiring and connections between parts of a product shall be protected or enclosed. A length of
flexible cord may be employed for external connections if flexibility is essential. See Clause 11, Bushings

Wires within an enclosure, a compartment, a raceway, or the like shall)be
fed so that damage to conductor insulation cannot result from contact with/any r

A hole through which insulated wires pass in a sheet-metal wall within the o
t shall be provided with a smooth, rounded bushing or shall-have smooth, rou
the wires may bear.

ure of a product.
A conductor utilizing beads for insulation shall not be employed outside an en

Internal wiring shall consist of wires. of a type or types that are acceptable
considered with respect to the temperature and voltage to which the wiring is li
th respect to its exposure to oil, grease, or other conditions of service to wh
ted.

Thermoplastic-insulatéd,'wire employed for internal wiring shall be standg
nce wiring material acceptable for the purpose.

With reference to exposure of insulated wiring through an opening in the eng
ptection of such wiring required by 13.1.1 is considered to exist if, when judge

fed may be accepted if it is secured within the enclosure so that it is unlikely
or mechanical damage.

routed or otherwise
bugh or sharp part.

erall enclosure of a
nded surfaces upon

Insulated wires may be bunched and passed through a single opening in a etal wall within the

closure.

for the application,
kely to be subjected
ich it is likely to be

rd building wire or

losure of a product,
d as though it were

ated wire;)the wiring would be acceptable according to 50.1 and 50.2. Internal wiring not so

to be subjected to

13.1.9

Wirng—that—ay be focated—m proximity to_combustibte ateriat—or m

y be subjected to

mechanical damage shall be in armored cable, rigid metal conduit, electrical metallic tubing, metal
raceway, or be otherwise equivalently protected.

13.2

13.2.1

Splices and connections

Each splice and connection shall be mechanically secure and shall provide reliable electrical

contact. A soldered connection shall be mechanically secured before being soldered if breaking or
loosening of the connection may result in a risk of fire or risk of electric shock.

13.2.2 Connectors that terminate a wire, other than connectors that comply with CSA C22.2 No. 153 and
UL 310 or CSA C22.2 No. 65 and UL 486A-486B, shall withstand a pull of 1.1 Ibf (6 N) applied for 10 s
through the wire in the opposite direction from the force used to apply the connector. Neither the connector
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nor the wire shall become disconnected. In the case where the direction of the application is not in line with
the exit direction of the wire, then the force shall be applied in both directions, one at a time.

13.2.3 For a product in which excessive vibration is likely to occur, the requirement in 13.2.1 will require
the use of lock washers or other equivalent means to reduce the risk of wire-binding screws and nuts from
becoming loosened.

13.2.4 A splice shall be provided with insulation equivalent to that of the wires involved if permanence of
spacing between the splice and other metal parts may not be maintained.

13.2.5 Aluminum conductors, insulated or uninsulated, used as internal wiring, such as for internal

connection—between—current-catrving—parts—or-as—motor-windings—shall-be—termin
J g F B> A}

accept

13.2.6
used a

13.2.7
of fricti
than 2
tubing
and mq

bble for the combination of metals involved at the point of connection.

With reference to the requirements in 13.2.5, a wire-binding screw or a’press
5 a terminating device shall be acceptable for use with aluminum.

Insulation consisting of two layers of friction tape, two layers:of thermoplastic t

b0 V. In determining if splice insulation consisting of coated-fabric, thermoplag
s acceptable, consideration shall be given to such factars as its dielectric propg
isture-resistant characteristics, and the like. Thermoplastic tape wrapped over

ted by a method

ure wire connector

ape, or of one layer

bn tape on top of one layer of rubber tape is acceptable on“a’splice if the voltage involved is less

tic or other type of
rties, heat-resistant
a sharp edge is not

acceptpble.
13.2.8| If stranded internal wiring is connected t6”a wire-binding screw, loose strands of wire shall be
prevented from contacting other uninsulated live‘parts that are not always of the same|polarity as the wire

and fro

m contacting dead metal parts. This may be accomplished by use of pressure t

erminal connectors,

solderipg lugs, crimped eyelets, soldering.all strands of the wire together, or other reliable means.

14 Sharp Edges

14.1  An enclosure, a frame, a-guard, a handle, or the like shall not be sufficiently sharp to constitute a
risk of [njury to persons in ndrmal maintenance and use.

PERFQRMANCE - ALL PRODUCTS

15 Mechanical Strength Test

15.1 A product shall comply with the test specified in 15.2. As a result of the tesi, there shall be no
conditicr-ordamage-that-cottdresuitina—riskof-njury-topersons—naddition—the—pfroduct shall comply
with:

a) The requirements in CSA C22.2 No. 0.23 and UL 2595 in battery-operated mode;

b) The requirements in Clause 50, Accessibility Of Uninsulated Live Parts And Film-Coated Wire,
with respect to uninsulated live parts for products powered by line-voltage supply; and

¢) The requirements in Clause 65, Dielectric Voltage-Withstand Test, with respect to a condition

that would increase the likelihood of an electric shock for products powered by li

ne-voltage supply.

15.2 The product with any batteries connected shall be dropped in accordance with (a), (b) or (c) at room
ambient. A product with operating instructions that allow the product to be charged at a temperature of
10 °C (50 °F) or lower shall additionally be dropped or impacted after conditioning at 0 +1 °C (32 £1.8 °F)
and maintained at this temperature for 3 hours. A solar-powered product as specified in 6.6 shall be
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cooled to a temperature of minus 35.0 +2.0 °C (minus 31.0 £3.6 °F) and maintained at this temperature for
3 hours. While the product is still at the conditioned temperature, the product shall be subjected to the
impact specified in (a) — (b), as applicable. For the test, the product shall be equipped and configured as
specified in the instruction manual or as intended during normal use. After the test, compliance with this
standard shall not be impaired. Batteries shall be fully charged prior to the test in accordance with Clause

29, Operating Instructions.

a) A product that is hand-held, body supported, or having a supporting device as specified in 9.6,

with any detachable battery pack attached, is to withstand being dropped thre

e times in total on a

concrete surface from a height of 1 m (3.3 ft). For these three drops, the sample shall be tested in

the three most unfavorable positions, the lowest point of the product being 1
concrete surface.

m (3.3 ft) above the

b) A counter- or bench-supported product with the battery pack attached lig to withstand three
impacts of a 50 £2 mm (2.0 +£0.08 in) steel ball dropped with a minimum\impact energy of 1.02 J
(0.75 ft-Ibf). The point of impact shall be varied without striking the same locatign more than once in
an effort to produce the most adverse results.
c) A floor-supported product with the battery pack attached shall withstand threg impacts of a 50 +2
mm (2.0 £0.08 in) steel ball dropped with a minimum impact'ehergy of 6.8 J (% ft-Ibf). The point of
impact shall be varied without striking the same location nalore than once in an gffort to produce the
most adverse results.
16 Stability Test
16.1 |A product, other than those that are completely hand supported in normal use and those with a
mass less than 3 kg (6.6 Ibs) and height less than 200 mm (7.87 in), shall be tested af specified in 16.2 —
16.4. As a result of the test, the product shall-not overturn.
16.2 |The product is not to be energized during the stability test. The test shall e conducted under
conditjons most likely to cause the-product to overturn. The following conditions shall|be such as to result
in the least stability:
a) Position of all doors, drawers, casters, and other movable or adjustable parts, including that of
the supply cord resting on the surface supporting the product;
b) Connection—of or omission of any attachment made available or reqgommended by the
manufacturer;
c¢) Provision of or omission of any normal load if the product is intended to contain a liquid or other
méchanical load; and
d) Direction in which the product is tipped or the supporting surface is inclined.
16.3 In conducting the stability test, the product shall be:

a) Placed on a plane inclined at an angle of 10° from the horizontal; or

b) Tipped through an angle of 10° from an at rest position on a horizontal plane.

16.4 With reference to the requirement in 16.3(b), for a product that is constructed so that while being
tipped through an angle of 10°, a part or surface of the product not normally in contact with the horizontal
supporting surface touches the supporting surface before the product has been tipped through an angle of
10°, the tipping shall be continued until the surface or plane of the surface of the product originally in
contact with the horizontal supporting surface is at an angle of 10° from the horizontal supporting surface.
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17 Exterior Surfaces Test

17.1 A product, when operated as specified in CSA C22.2 No. 0.23 and Clause 9, Heating Test, of UL
2595 and, if applicable, the requirements in Clause 64, Temperature Test, shall not attain a temperature of
more than 125 °C (257 °F) on any exterior surface in proximity to the light source that may be laid on
combustible material or against which combustible material may be laid, and there shall be no emission of
smoke or molten material.

17.2 For a product as specified in 17.1 , temperatures may exceed 125 °C (257 °F) on exterior surfaces
in proximity to the light source, if the product is marked in accordance with 27.3.2, includes the instructions
in accordance with 28.1(i) and complies with the tests in (a) or (b), as applicable.

a) If the light source is operable while the product is counter supported, there-shall be no ignition of
the supporting surface when the product is operated continuously while pasitiohed as close to and
directed towards the softwood supporting surface to the greatest degreepermitted and in a position
representing the most severe condition by the unit construction. Thé-supporting surface shall be
knot-free softwood covered with a double layer of white tissue papér.

b) For a direct plug-in product, if the light source is operable-while the product fis supported by the
receptacle, there shall be no exposure of live parts or ignition-of the vertical softwood surface when
the product is operated continuously while positioned,as._close to and directed towards a vertical
softwood surface to the greatest degree permitted and.in a position representing the most severe
condition by the unit construction. The vertical sutface shall be knot-free softwood covered with a
double layer of white tissue paper and positioned:at 90° from the wall supporting the receptacle.

18 Radiation

18.1 A product that produces radiation, .such as visible, ultraviolet, or infrared light| created by optical
sourcep, such as lasers, LEDs, or lamps;-shall be investigated with respect to the effe¢cts of the radiation
on usefs and service personnel as specified in 18.2 for coherent optical sources and 1§.3 for non-coherent
optical[sources.

18.2 |f a product is fitted with a'laser, the laser class shall be:
a) 2M or lower; of

b) Be designed such that human accessible emission is less than Class 2M lim|ts according to IEC
60825-1.

In additions, the product shall be marked with the symbol(s) as required by IEC 6082p-1 for the relevant
laser class!

18.3 If a product is fitted with non-coherent light sources, users of products shall be cautioned as to the
risk of potential photo-biological harm, if such harm exists. Depending on the type of light source, the
requirements in 18.4, 18.5 or 18.6 apply.

18.4 Visible light indicators (pilot lamps) and infrared sources used for signaling and communication are
considered to have no risk of photo-biological harm and require no marking.

Note: This requirement is associated with sources being no greater than Risk Group 1.

18.5 Products emitting visible light from electroluminescent, incandescent or LED sources are
considered to be for short term, non-general light services use where exposure is both incidental and
intermittent. Products emitting light from these sources shall be marked in accordance with 27.1.11.
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Note 1: This requirement is associated with sources being no greater than Risk Group 2.

Note 2: Hazards associated with sources of Risk Group 3 or greater are not addressed by the requirements in this standard.

18.6 With respect to products specified in 18.5, the marking of 27.1.11 is not required if the emitted light,
as measured by the methods specified in IEC 62471, poses no reasonable risk of harm. No reasonable

risk or

harm from the emitted light is considered if either:

a) At a distance of 200 mm along any direction of the product, the light emiss
Lux;

ion is less than 500

b) In the range of visible light, the luminance light emission is less than 10,000 cd/m?;

18.7

18.8
freque]

shall be additionally evaluated by the relevant” standards or national regulations

expos
19 U

19.1

neces
shall b
19.20

19.2
indicat

19.3

c) The light source (if not focused by external optics) is in Risk Group 1 or lowe;

d) The product itself is determined to be in Risk Group 1 or lower.

For sources other than those specified in 18.5 the product shall be'€valuated:

a) In accordance with Clause 19, Ultraviolet (UV) Photobiological Safety Asses
sources; or

b) Not be greater than Risk Group 2 as determined by CSA C22.2 No. 624
otherwise.

Products that include elements where there may be risks encountered due to t
ncy radiation other than light or the inclusion of radioisotopes, such Light Em

ire to these emissions.

Itraviolet (UV) Photobiological. Safety Assessment

An ultraviolet (UV) radiation source shall not pose a risk of optical injury to pers
sary for the normal gperation, maintenance and servicing of the equipment. A
e fully shielded by epaque (non-light transmitting) materials unless the product

r19.3.

Each LEDwithin the product shall emit less than 10 percent of its relative intens
ed by thie)LED manufacturer’s data.

The“product shall be subjected to a photobiological safety assessment acr

, or

sment, for ultraviolet

171 and |IEC 62471

he emission of radio
tting Plasma (LEP),
associated with the

bns due to exposure
UV-emitting source
complies with either

ity below 400 nm as

bss the wavelength

range

from 260 through 400 imaccordance withrthe Tequitements iImCSA €22

.2 No. 62471 or IEC

62471. The measurement distance from the radiation source to the measuring instrument shall be set at
20 cm (7.9 in) as recommended in CSA C22.2 No. 62471 or IEC 62471 for a non-GLS (general lighting
services) light source for ultraviolet hazard from the spectral band 200 nm to 400 nm.

Note: “Exempt Group” is considered to be an optical source that does not pose any photobiological hazard.

19.4 The assigned IEC 62471 risk group classification for the product resulting from the photobiological
safety assessment shall not be greater than “Exempt Group” as specified in CSA C22.2 No. 62471 or IEC

62471

Note: “Exempt Group” is considered to be an optical source that does not pose any photobiological hazard.
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20 Ozone Test

20.1 A product that produces ozone during normal operation shall be tested as specified in 20.3 — 20.6.
As a result of the test, the product shall not produce an average time weighted concentration above
background in excess of 0.1 part per million, nor a transitory concentration of more than 0.3 part per
million.

20.2 With reference to the requirement in 20.1, the normal functioning of electrical contact points is not
considered to be capable of generating an unacceptable concentration of ozone.

20.3 Ozone concentration shall be measured at all operating positions while the product is located in the

center

roomw

20.4
humidi
with th

f a closedroom-of 1,000 ft3 (28.3 m3), approximately 8 by 12 by 10§ (2.4 by 3
alls shall be covered with sheet polyethylene.

The room shall be maintained at a temperature of approximately 25 € (77
y of 50 %. Prior to and immediately after the test, the ozone background level
b product off. The background level average shall be calculated and’subtracted

7 by 3.0 m). All test

°F) and a relative
shall be measured
from the maximum

measufement during the test.
20.5 Puring the test, the product shall be operated in the same manner and for the length of time as
specified in CSA C22.2 No. 0.23 and Clause 9, Heating(Test, of UL 2595 and| if applicable, the

requirgments in Clause 64, Temperature Test. The average time weighted con
considgred as the average concentration of ozone extrapolated for an 8-hour operating

20.6

f the product can be operated with any.@f its fans, heaters, or the like n

centration shall be
period.

bt functioning, with

replacgable charges, filters, or the like remoyved, or with paper, fluid, or the like g¢xhausted, the test

specifi
operati

emissipn exceeding that specified in 201,

21 Peé¢rmanence Of Marking Test

21.1
or etch
secure
usage,
of a ma

21.2

d in 20.3 — 20.5 shall be repeated a;sufficient number of times with the varig
hg or with the items removed or exhausted to determine that these conditions dd

A marking that is required to be permanent shall be molded, die-stamped, paint
ed metal that is_permanently secured, or indelibly stamped lettering on a pres
H by adhesive\that, upon investigation, is found to be acceptable for the a
handling, sterage, and the like of a product are considered in the determination
rking.

nless'it has been investigated and found to be acceptable for the application, 3

Us components not
not result in ozone

tstenciled, stamped
sure-sensitive label
bplication. Ordinary
of the permanence

pressure-sensitive

label o

[ a-label that is secured by cement or adhesive and that is required to be pern

anent shall comply

with the applicable requirements in UL 969 and CSA C22.2 No. 0.15.

22 Movable Joint Rotation Test

22.1

shall not have damage to the jacket or the insulation of the conductors.

A movable joint specified in 9.2 shall be tested as specified in 21.2. As a result of the test, there

22.2 The movable joint specified in 22.1 shall be capable of withstanding 6,000 cycles of motion, linear
or rotational. One cycle shall consist of moving the part to the maximum extent possible in one direction
and back again, then to the maximum extent possible in the opposite direction.
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23 Movable Joint Torsion And Pull Test

23.1

A movable joint as specified in 9.3 shall be tested as specified in 23.2. As a result of the test, there
shall not be damage to the product that results in a risk of fire, risk of electric shock, or injury to persons.

23.2 The movable joint specified in 23.1 shall be subjected to the following conditions for 1 minute:

a) A torsion of 2.26 +0.056 N-m (20 +0.5 Ib-in); and

b) A straight pull applied by a mass of 16 kg (35 Ib) or four times the maximum weight

recommended by the manufacturer, whichever is greater.

24 Mounting Means Strength Test

241 |General

2411 A product intended to be mounted or installed, on a wall, ceijling, or other supporting structure
shall e tested as in 24.2, Wall-Hung Products, for wall-mounted products or 24.3, Products Mounted On
Other Burfaces, for all other mounted products.

24.1.2| For products intended for mounting on a wall and, alternatively, other surfacés, the product shall
comply with the tests specified in 24.2, Wall-Hung Products, and 24.3, Products |[Mounted On Other
Surfades.

24.2 |Wall-hung products

24.2.1 A wall-hung product, other than those'mounted by magnets, shall be tested a$ specified in 24.2.2.

As a result of the test, the effectiveness of the mounting or hanging means shall not be

24.2.2
using
as des
(plastd
specifi
adjust

gradually increasing force shall be applied to act vertically through the center of gray

the ex
secon
the mq

The product shall be mouhted in accordance with the manufacturer's ins
asteners and constructions\(brackets, screws, and similar limitations specified 4

rboard) on 2 by 4 studs on 406-mm (16-inch) centers shall be used. Fasteners
ed in the instructions or, when not specified, shall be positioned in the drywal
bble product shall be adjusted to the position that gives the maximum project

ended position. The force shall be increased over a period of not less than 5 a
s until .aload of four times the weight of the product, and not less than 10 Ib (4
unting system. The load shall be maintained for 1 minute.

impaired.

allation instructions
y the manufacturer)

cribed. When the support’surface is not specified, a support surface of 9.5-mnp 3/8-in thick drywall

shall be applied as
between studs. An
on from the wall. A
ity of the product in
nd not more than 10
4.5 N), is applied to

Note: 2 by 4 studs are made of softwood, such as spruce or pine, and have actual dimensions of 38.1 mm (1-1/2 inch) by 88.9 mm
(3-1/2 inches). The drywall is affixed to the 38.1 mm (1-1/2 inch) surfaces.

24.3

24.3.1

Products mounted on other surfaces

A product, other than those marked in accordance with 28.1(g), shall be tested as specified as in
24.3.2. As a result of the test, the effectiveness of the mounting or hanging means shall not be impaired.

24.3.2 The product shall be hung in the intended manner in accordance with the manufacturer's
installation instructions. A weight equal to three times the weight of the product shall be applied to the
product, positioned so that it is approximately in the geometric center axis of the equipment. The weight
shall be applied for 5 minutes.
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25 Strength Of Handles Test

25.1 To determine compliance with the requirement in 9.5, a product shall be tested as specified in 25.2
and 25.3. As a result of the test, a handle used to support or carry a product shall not become detached
from the product or have the function of the handle impaired.

25.2 The weight of the product plus a force of three times the weight of the product shall be used. The
load shall be uniformly applied over a 76 mm (3 inch) width at the center of the handle, without clamping.
The load shall be started at zero and gradually increased so that the test value is attained in 5 —10
seconds; the test values hall be maintained for 1 minute. If a product has more than one handle and
cannot be carried by one handle, the distribution of forces shall be determined by measuring the
percenfage of the product weight sustained by each handle with the product in the normal carrying
position. If a product is furnished with more than one handle and can be carried by only one handle, each
handlelis to withstand the total force.

25.3 [f the handle, its securing means, or that portion of the enclosure toavhich the handle is attached is
constrycted of polymeric material, the test specified in 25.2 shall be conducted botH in the as-received
conditipn and following mold-stress relief conditioning, in accordance with CAN/CSA €22.2 No. 0.17 and
UL 744C.

26 Accelerated Aging Test

26.1 A rubber or other elastomeric compound, other than forming a part that is gdepended upon for
protecion from rain shall be tested as specified in 26{2.and 26.3. As a result of the test| the part shall have

physical properties as specified in Table 26.1 before’and after aging.
Table 26.1
Accelerated Aging Test
Temperature of component Minimum ac¢eptable percent of
dufing temperature test unaged v3lue for samples
C °F Accelerated aging procedure Tensile strength Elongation
Ai ing for 70 h at 100 °C +1.0 °
60 qr less 140 or les$ (2'22\;91”; 9,';;9 or70hat100°C+1.0°C 60 60
61-75 142~ 167 Air oven aging for 168 h at 100 °C +1 (212 £1.8 °F) 50 50
. . w100
76l- 90 169 — 194 A|r0\£en aging for 168 h at 121.0 £+1.0 °C (249.8 50 50
+1.8 °F)
. . w100
911 108 196 — 221 ﬂrg\qe:r)] aging for 168 h at 136.0 +1.0 °C (276.8 50 50

26.2 The test procedure for determining whether a part complies with the requirement in 26.1 depends
upon the material of which it is composed, its size and shape, the application in the product, and other
factors. The test procedure may include visual inspection for cracks, deformation, and the like after
accelerated aging, as well as comparison of hardness, tensile strength, and elongation before and after
accelerated aging.

26.3 With reference to the requirements in 26.1 and 26.2, a part of rubber or other elastomeric
compound, if tested to compare its tensile strength and elongation before and after accelerated aging, is
acceptable if these properties are not less than the minimum values specified in Table 26.1, corresponding
to the temperature of the component during the temperature test. Neoprene rubber is acceptable for 60 °C
(140 °F) and silicone rubber is acceptable for 105 °C (221 °F) without being subjected to the test.
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MARKING
27 Details

Advisory Note: In Canada, there are two official languages, English and French. Annex A provides
translations in French of the English markings specified in this standard. Markings required by this
standard may have to be provided in other languages to conform with the language requirements of the

country where the product is to be used.

271

General

2711
perma

27.1.2
produg

27.1.3
accep

2714
positig
assum
adjust

27.1.5
shall
letters

A pu | + ball i laial pu | i | pu | la +k H TN
~A PTudguet  oriail v plalllly alid pUIIIIaIICIILIy ITIAIANTU  WIITCTT 1L WIIT UT  TT

nently connected product, the marking shall be readily visible after installation w

a) The manufacturer's name, trade name, or trademark, or other descriptive n
organization responsible for the product may be identified;

b) A distinctive catalog number or the equivalent; and

c) The date or other dating period of manufacture not exceeding any three cons

With respect to 27.1.1(a), the manufacturer's idéntification may be in a ftr|
t is identified by the brand or trademark owned by ‘@ private labeler.

With respect to 27.1.1(c), the date of manufacture may be abbreviated; or m
ed conventional code or in a code affirmed by the manufacturer, provided that th

a) Repeat in less than 10 years; and

dily visible. For a
th:

arking by which the

ecutive months.

hceable code if the

ny be in a nationally
e code does not:

b) Require reference to the preduction records of the manufacturer to determi
was manufactured.

e when the product

A cautionary marking~intended to instruct the operator shall be legible and visible from the

n normally assumed\by the operator when starting the product or from t
ed for the specific)operation involved. Other such markings for servicing or
ments shall be legible and visible to the individual when such work is being acco

A marking intended to inform the user of a risk of fire, risk of electric shock,
e prefixed by a signal word "CAUTION,", "WARNING," or "DANGER." The sig
noehless than 2.4 mm (3/32 inch) high. The signal word shall be more promi

requir

marking on the pr nd shalln r from th ionar 1

position normally
aking settings and
mplished.

or injury to persons
nal word shall be in
nent than any other
ent.

27.1.6 A cautionary marking shall be permanent and legible and shall be located on a permanent part of
the product. See Clause 21, Permanence of Marking Test.

27.1.7 A product or a separately packaged attachment having a hidden or unexpected risk of fire, risk of
electric shock, or injury to persons shall be marked to inform the user of the risk.

27.1.8 If a manufacturer produces or assembles products at more than one factory, each finished
product shall have a distinctive permanent marking by means of which it may be identified as the product
of a particular factory.

27.1.9 An attachment that is packaged and marketed separately from the basic product and
recommended by the manufacturer for use on the basic product shall be marked to identify the basic
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product with which it is intended to be used. The marking shall appear in at least one of the following
locations:

a) On the attachment;
b) On the package housing the attachment;
c¢) In the instruction manual for the basic product; or

d) In the instruction manual furnished with the attachment.

27.1.10 A product intended to be operated at different voltages by means of a selector switch shall be

clearly

27.1.11 A product as described in 18.5 shall be marked:

27.2

27.21

“‘indoor{use” or the equivalent.

27.2.2

Spray Test, and with reference to 31.1(b) as.applicable, does not require marking speci

273

27.3.1

Outsid¢ Surface Temperature Rises, K, Table 9.1 of UL 2595 or CSA C22.2 No. 0.23, s

the foll

specified in ISO 7010.

27.3.2
accord

No. 0.43, shall additionally be marked with the following statement or the equivalent:
Away Frem Combustible Materials — Risk of Fire.”

marked as towhich innut voltaae corresponds-to each naosition
g ) g 1

a) “CAUTION — Do not stare at operating lamp.”;
b) The symbol IEC 60417-6041 of IEC 60417 DATABASE; or
c) The symbol IEC 60417-6159-1 of IEC 60417 DATABASE.

Products suitable for rain

A product that is not intended to be used in the rain shall be marked “Do not

Hot surfaces

Products with surface.temperatures near the light source exceeding the

bwing or equivalent:*WARNING — Hot Surface: Risk of Burns — Do Not Touch.”

Products/-with exterior temperatures near the light source exceeding the
ance with'Maximum Outside Surface Temperature Rises, K, Table 9.1 of UL 2

expose to rain.” or

A product that has been found suitable for exposure to rain in accordance with Clause 66, Water

fied in 27.2.1.

limits in Maximum
hall be marked with
Dr symbol W017 as

125 °C (257 °F) in

595 or CSA C22.2
‘WARNING — Keep

INSTRUCTIONS

28 Safety Warnings

281

The instructions pertaining to a risk of fire, risk of electric shock, or injury to persons shall include
those items in the following list that are applicable to the product. Equivalent wording in equally definitive
terminology may be used when they comply with the intent of the instructions, except for the signal word.

WARNING — When using flashlights or lanterns, additional precautions should always be followed,

including the following:

a) To reduce the risk of injury, close supervision is necessary when a product is used near children.
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b) Do not contact hot parts.
c¢) Only use attachments recommended or sold by the manufacturer.

d) Do not use in the rain. (This warning is not required if the product has
exposure to rain.)

been evaluated for

e) To reduce the risk of electrical shock, do not put + in water or other liquid. Do not place or store

product where it can fall or be pulled into a tub or sink.

+ Replace with specific part of product in question.

f) For a product that does not comply with 18.5, the following statement, or the equivalent, is

required:

“WARNING: To reduce the risk of injury, do not stare at operating lamp>-Seri
occur.”

g) For a product that employs a magnet for mounting, other than.those that co
24.3, Products Mounted on Other Surfaces, the following statement, or the equ

“WARNING: Do not use magnet for horizontal overhead mounting.”

h) Products with surface temperatures near the light.source exceeding the limit
Maximum Outside Surface Temperature Rises, K{ Table 9.1 of UL 2595 or C
shall be provided with the following instructions or the equivalent, "WARNING -
hot during use. To reduce the risk of burns, do not touch hot lens."

i) Products with exterior surface temperatures near the light source exceeding
accordance with Maximum Outside(Surface Temperature Rises, K, Table 9.1
C22.2 No. 0.23, shall be provided-with the instructions in accordance with 29.1
the following statement or thexequivalent, "To reduce the risk of fire, keep aw.
materials while in operation."

29 OQperating Instructions

bus eye injury could

mply with the test in
valent, is required:

5 in accordance with
SA C22.2 No. 0.23,
- The lens gets very

) 125 °C (257 °F) in
of UL 2595 or CSA
| with the addition of
hy from combustible

broduct as intended,
ht.

he requirements for
Clause 28, Safety
be repeated in the

29.1 |Operating instructions shall contain all the information required to operate the |
and shall be preceded-by the heading "OPERATING INSTRUCTIONS" or the equivale
29.2 [With respect to 29.1, instructions and warnings provided in accordance with
instrugtionstpertaining to a risk of fire, risk of electric shock, or injury to persons i
Warni

opera

instructions.

gs in the operating

29.3 Operating instructions shall explain and describe the location, function, and operation of each user-
operated control of the product, and warn against tampering with such devices.

29.4 The literature accompanying a package containing a basic product and attachments intended to be
marketed as a complete unit shall indicate what attachments are intended for use with the basic product if

use of

such attachments may expose the user to a risk of injury.

29.5 For a product intended to be operated at multiple rated input voltages by use of a selector switch,
instructions for the proper use of the switch shall be included in the instructions.
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29.6 An explanation of the symbols required by this standard and used on the product shall be provided
in the instructions.

30 User Maintenance Instructions

30.1 Instructions for user maintenance shall include explicit instructions for all cleaning and servicing —
adjustments, and similar operations — that are intended to be performed by the user, and shall be
preceded by the heading "USER-MAINTENANCE INSTRUCTIONS" or the equivalent.

30.2 Instructions shall indicate to the user the proper method of replacement. For user replaceable
lamps, the permitted replacement lamps by manufacturer and part number shall be specified. Lamps

intend

31

31.1
UL 254
C22.2

dforservicerenlacement anlvy shall he clearly marked to indicate the need for s
124 J 4

Applicable Construction and Performance Requirements from C22.2 No.\0:21

Battery-powered products, shall comply with the requirements specified’in CSA
5, and with the conditions and specifications as specified in Indent Instruction
No. 0.23 and UL 2595, as specified in (a) — (i).

a) Indent A — The requirements in Part 2 of this standard\do not apply in theif
amended below:

1) The portions of Clause 67, Water Spray Test, that require the outcom
testing to comply with dielectric voltage withstand and/or leakage curren
any electrical components, shall instead consider increased risk of

ervicing.
§ and UL 2595

C22.2 No. 0.23 and
5, Annex D of CSA

entirety, except as

e of conditioning or
, and the wetting of
ire, risk of electric

shock, or injury to persons for.those areas where the voltages ar¢ in excess of the

hazardous voltage. (See Clausé 8, Protection Against Electric Shock,
0.23 and UL 2595.)

2) The test specified in €lduse 15, Mechanical Strength Test, applies to
acceptance/compliance- criteria of Clause 15, Mechanical Strength Test
0.23 and UL 2595 isralso to be applied.

b) Indent B — Produgéts intended to be hand-held and suitable for the use in the

Products Suitable for Rain, 27.2, are likely to have users that are wet during use|.

c) Indent C_2An LT specification is required for products used in unheated spa
specificationis required for solar-powered products as described in 6.6.

Note:hese requirements are consistent with those specified in 15.2.

of CSA C22.2 No.

the product, but the
of CSA C22.2 No.

rain as specified in

ces. An ELT: -35 °C

d)JIndent D — During the heating test, the product is operated at its highest d

utput setting in the

orientation or configurations specified in the instruction manual that would yield the highest
temperatures. For an automatic flashlight or lantern, the product shall be operated with the light

energized.

e) Indent E — The temperature limits specified in CSA C22.2 No. 0.23 and UL 2595, are considered
suitable. The lens and surrounding bezel of the product may exceed the indicated temperature rise
if marked as specified in 27.3.1, except that if the temperature exceeds 125 °C (257 °F), the

product shall additionally be marked as required in 27.3.2.

f) Indent F — The following additional abnormal condition shall be conducted. For the shorted bulb
test, one sample shall be operated with the bulb shorted. The "on-off" switch shall be closed so that

the bulb circuit is energized.

g) Indent G — Additional or alternative Safety Critical Functions (SCFs) are specified in Table 31.1.
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h) Indent H — The impact surface shall be concrete.

i) Indent | — Products specified in this standard do not require this additional protection.

j) Indent J — Battery-operated products that may also be operated or charged

by mains or a non-

isolated source as described in CSA C22.2 No. 0.23 and UL 2595, shall also comply with the

requirements in Part 2 of this Standard that apply to the risk of electric shock.
that are designed for direct plug-in to 5-15R and 5-20R receptacles, as defi
WD6, and the requirements for the construction of direct plug-in power units of

For those products
ned in ANSI/NEMA
CSA C22.2 No. 223

and UL 1310 apply. Products that contain motors that are connected to mains or a non-isolated
source shall also comply with the applicable requirements in CSA C22.2 No. 68 and UL 73.

Table 31.1
Flashlights and Lanterns — Required Performance Levels

Type and purpose of SCF Minimum Performance Level (PL)

A timef or time switch, incorporating electronic timing circuits or switching circuits,

with offwithout separable contacts, that functions as a protective control, as specified b
in45.9.
PART Il - REQUIREMENTS SPECIFIC TO BATTERY-POWERED FLASHLIGHTS AND LANTERNS
ALSO/POWERED BY LINE-VOLTAGE SUPPLY
32 General
32.1 |All requirements in this standard apply unless otherwise specified in Part Il of this standard.

32.2

as nightlights shall also comply with CSA C22.2 No. 256 and UL 1786.

33 Attachment Plugs, Receptacles, Connectors, and Terminals

33.1
applia

A flashlight or lantern which may also be powered by supply voltage and inten

hce (flat iron) plugs, shall comply with the following as applicable:
a) CSA C22:2'No. 42 and UL 498; or

b) CSA-€22.2 No. 60320-1 and UL 60320-1.

ded to be employed

Attachment plugs, receptacles, appliance couplers, appliance inlets (motor attachment plugs), and

See 3

. 10.

33.2 Attachment plugs and appliance couplers integral to cord sets or power supply cords are not
required to comply with the standards referenced in 33.1 if the devices are investigated in accordance with
the requirements in CSA C22.2 No. 21 and UL 817.

33.3 A fabricated pin terminal assembly(ies) is not required to comply with CSA C22.2 No. 21 and UL
498 if it complies with the following and the applicable performance requirements when tested in the end-
product standard:

a) Clause 9, Mechanical Assembly;

b) Clause 12, Current-Carrying Parts;

c) Clause 50, Accessibility Of Uninsulated Live Parts And Film-Coated Wire; and
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d) Clause 60, Spacings.

33.4 Wire connectors shall comply with CSA C22.2 No. 65 and UL 486A-486B.
33.5 Splicing wire connectors shall comply with CSA C22.2 No. 188 and UL 486C.

33.6 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings shall comply with CSA C22.2 No. 2459
and UL 2459. See 33.10.

33.7 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum

d + laall L Hi aYalW. WaYeloWaW V| oL p i AQ0 1
conaugtorssharmrcompry-whn-Cor CzzZZ INO 0o ant o400

33.8 [lerminal blocks shall comply with CSA C22.2 No. 158 and UL 1059, and,.if applicable, be suitably
rated for field wiring.

33.9 With respect to 33.8, other than protective conductor terminal blocks, a fabricated part performing
the fungtion of a terminal block is not required to comply with CSA C22.2 No. 158 and |UL 1059, if the part
compligs with the requirements in Clause 12, Current-Carrying Parts, and Clause 60, Spacings of this
end-prpduct standard and the applicable performance requirements when tested in the|end product.

33.10 [ Female devices (such as receptacles, appliance{eouplers, and connectors) that are intended, or
that me be used, to interrupt current in the end product; shall be suitably rated for current interruption of
the spegcific type of load, when evaluated with its mating plug or connector. For example, an appliance
couplef that can be used to interrupt the current.ef-a motor load shall have a suitablg horsepower rating
when tested with its mating plug.

34 Boxes and Raceways
34.1 Electrical boxes, and the associated bushings and fittings, and raceways, of thg types specified in
Wiring Methods and Materials, Chapter 3 of NFPA 70 and that comply with the relevanf UL standard (such
as CSA C22.2 No. 18.1 and UL514A, CSA C22.2 No. 18.2 and UL 514C, CSA C22[2 No. 42.1 and UL

514D, fand 5.1, Componenis — General) are considered to comply with the requirgments in this end-
product standard.

35 Controls

35.1 A thermal cutoff shall comply with CSA C22.2 No. 60691 and UL 60691.

36 Cords, Cabtes,andintermalWiring
36.1 A cord set or power supply cord shall comply with CSA C22.2 No. 21 and UL 817.

36.2 Flexible cords and cables shall comply with CSA C22.2 No. 49 and UL 62. Flexible cord and cables
are considered to comply with this requirement when preassembled in a cord set or power supply cord that
complies with CSA C22.2 No. 21 and UL 817.

36.3 A flexible power supply cord provided with a work light or hand light shall not be lighter than Junior
Hard Service cord, such as Type SJ.

36.4 A portable hand light provided with a candelabra- or intermediate-base lampholders and are not
provided with a receptacle may employ Type SVT, SVTO, SVTOO, SVOO flexible cord when the light is
marked in accordance with 75.5.1.
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36.5
758.

Internal wiring composed of insulated conductors shall comply with CSA C22.2 No. 210 and UL

36.6 With respect to 36.5, insulated conductors are not required to comply with CSA C22.2 No. 210 and
UL 758 if they comply with CSA C22.2 No. 38 and UL 44, CSA C22.2 No. 75 and UL 83, UL 66, or with the
applicable UL standard(s) for other insulated conductor types specified in Wiring Methods and Materials,
Chapter 3 of NFPA 70.

36.7 With respect to 36.5, insulated conductors for specialty applications (e.g. data processing or
communications) and located in a low-voltage circuit not involving the risk of fire or personal injury are not

required to comply with CSA C22.2 No. 210 and UL 758.

37 Clord Reels

37.1 |A cord reel shall comply with "special use cord reel" requirements in C22.2' No. 308 and UL 355.

38 Fjim-Coated Wire (Magnet Wire)

38.1 |The component requirements for film-coated wire and Class 105 (A) insulatipn systems are not
specified.

38.2 [Film-coated wire in intimate combination with one“or more insulators, and|incorporated in an

insulafion system rated Class 120 (E) or higher, shallkeomply with the magnet wire

1446.

39 Ground-Fault, Arc-Fault, and Leakage Current Detectors/Interrupters

39.1

CSA(
near t
month

39.2
with G
when

39.3

Ground-fault circuit-interrupters (GFCI) for protection against electrical shoc
22.2 No. 144.1 and UL 943. The-following statement, or equivalent, shall be in
ne GFCI, or as an instructiontin the manual: "Press the TEST button (then R
to assure proper operation:"

Appliance-leakagescurrent interrupters (ALCI) for protection against electrical
SA C22.2 No. 270/and UL 943B. An ALCI is not considered an acceptable s
h GFCl is required.

Equipment ground-fault protective devices shall comply with UL 1053,

requirgments-in CSA C22.2 No. 144.1 and UL 943.

39.4

requirements in UL

K shall comply with
cluded as a marking
ESET button) every

shock shall comply
ibstitute for a GFCI

and the applicable

A N e T ESAC29-9-No—2T6 AT

[ 1699.

39.5 Leakage-current detector-interrupters (LCDI) and any shielded cord between the LCDI and the
product shall comply with CSA C22.2 No. 270 and UL 1699.

40

40.1

Insulation Systems

Materials used in an insulation system that operates above Class 120 (E)

temperatures shall

comply with UL 1446.

40.2 All insulation systems employing integral ground insulation shall comply with the requirements
specified in UL 1446.
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41 Light Sources and Associated Components

41.1 Other than for lampholders that form part of a luminaire and that comply with the applicable UL
luminaire standard, lampholders and indicating lamps with integral lamp/lampholder (e.g. neon pilot lamp)
shall comply with CSA C22.2 No. 43 and UL 496.

41.2 Other than for ballasts forming part of a luminaire that comply with the applicable UL luminaire
standard, lighting ballasts shall comply with CSA C22.2 No. 74 and UL 935 or UL 1029.

42 Overcurrent Protection

421 Fusesshe : i A 8 i 4 e—appticable Part 2 (e.g. CSA
C22.2 No. 248. 5 and UL 248 5) Deflned use fuses that comply W|th CSA C22.2 No.,248.1 and UL 248-1
and anpther applicable standard for the fuses are considered to comply with this.fequir¢ment.

42.2 Fuseholders shall comply with CSA C22.2 No. 4248.1 and UL 4248-1, and the applicable Part 2
(e.g. CBA C22.2 No. 4248.9 and UL 4248-9).

42.3 Bupplementary protectors shall comply with CSA C22.2 No;, 235 and UL 1077.
42.4 Fusing resistors shall comply with UL 1412,
43 Polymeric Materials and Enclosures

43.1 Unless otherwise specified in this end préduct standard, polymeric electrical [nsulating materials
and enclosures for a direct plug-in or coafd-connected product shall comply with the applicable
requirgments in CAN/CSA-C22.2 No. 0.17-and UL 746C.

43.2 Metallized or painted polymeric parts or enclosures shall comply with the applicgble requirements in
CAN/CISA-C22.2 No. 0.17 and \UL,;*746C. This requirement is not applicable to gxterior surfaces of
polymgric enclosure materials(orparts, provided that the metallized coating or paint does not offer a
contindous path for an internal flame to propagate externally.

43.3 A power switching”semiconductor device that is relied upon to provide isolatjon to ground shall
comply with UL 1557, If considered necessary, the dielectric voltage withstand tests réquired by UL 1557
shall be¢ conducted applying the criteria of Clause 65, Dielectric Voltage-Withstand Test

44 Suypplemental Insulation, Insulating Bushings, and Assembly Aids

44 1 he requirements for supplemental insulation (e.g. tape, sleeving or tubing) are not specified unless
the insulation or device is required to comply with 13.2.7 or a performance requirement of this Standard. In
such cases:

a) PVC insulating tape shall comply with CSA C22.2 No. 197 and UL 510.
b) Sleeving shall comply with CSA C22.2 No. 198.3 and UL 1441.

c¢) Tubing shall comply with CSA C22.2 No. 198.1 and UL 224.

44.2 Wire positioning devices shall comply with Clause 53, Separation of Circuits. A device that complies
with CSA C22.2 No. 18.5 and UL 1565 is considered to comply with this requirement.

44.3 Insulating bushings that comply with CSA C22.2 No. 18.3 and UL 635 are considered to comply
with the requirements in this Standard. Tests specified in this standard (e.g. 51.2, Strain Relief Test) may
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still need to be performed to confirm the combination of the insulating bushing and the supporting part are

suitabl

e.

45 Switches for Primary Circuits

45.1

A switch that is provided for controlling loads in the primary circuit shall comply with the following:

a) CSA C22.2 No. 61058-1 and CSA C22.2 No. 61058-1-1, and UL 61058-1 and UL 61058-1-1;

or

b) CSA C22.2 No. 61058-1 and CSA C22.2 No. 61058-1-2, and UL 61058-1 and UL 61058-1-2; as

based

45.2
transfg
anothd

453
train,
shall G
E6073

454
separs
6,000

followi

appiicabte;
or
c) CSA C22.2 No. 111 and UL 20;
or

d) CSA C22.2 No. 284 and UL 773A,;
upon the intended loads controlled and rated for the&um of all load currents.

Switching devices that comply with the applicable UL standard for specialf
r switch equipment), industrial use (e.g. contactors, relays, auxiliary devices
r component (e.g. switched lampholder) isinot required to comply with the requi

A clock-operated switch, in which the’switching contacts are actuated by a cld
by electrically wound spring moters, by electric clock-type motors, or by equiy
omply with CSA C22.2 No. 177and UL 917, or CAN/CSA-E60730-1 and UL 60
0-2-7 and UL 60730-2-7.

A timer or time switch, incorporating electronic timing circuits or switching cird
ble contacts, shalls\comply with the requirements for an operating control wi
cycles of operation, or as a manual control for 5,000 cycles of operation, in

hg:
a) CAN/€SA-E60730-1 and UL 60730-1; or
b).€AN/CSA-E60730-2-7 and UL 60730-2-7.

y applications (e.g.
), or are integral to
ements in 45.1.

ck-work, by a gear-
alent arrangements
730-1 or CAN/CSA-

uits, with or without
h Type 1 action for
ccordance with the

45.5 A timer or time switch, incorporating electronic timing circuits or switching circuits, with or without
separable contacts, which functions as a protective control, shall comply with the requirements for a

protec

tive control.

46 Transformers and Power Units

46.1
C22.2

General-purpose transformers shall comply with CSA C22.2 No. 66.1 and UL 5085-1 and CSA

No. 66.2 and UL 5085-2.

46.2 Other than transformers located in a low voltage circuit that do not involve a risk of fire or personal
injury, Class 2 and Class 3 transformers shall comply with CSA C22.2 No. 66.1 and UL 5085-1 and CSA

C22.2

No. 66.3 and UL 5085-3.
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46.3

Class 2 power units shall comply with CSA C22.2 No. 223 and UL 1310.

47 Printed Wiring Boards

471

Printed wiring boards, including the coatings, shall comply with UL 796.

47.2 With respect to 47.1, a printed-wiring board in a Class 2 circuit is not required to comply with the
bonding requirements in UL 796 if the board is separated from parts of other circuits such that loosening of
the bond between the foil conductor and the base material will not result in the foil conductors or
components coming in contact with parts of other circuits of the control or of the end-use product.

47.3

support requirements for insulating materials in CAN/CSA-C22.2 No. 0.17 and UL 746¢

47.4
insulat

48 Frname And Enclosure

48.1
hangin
removi

48.2
barrier

removed.

48.3

the like does not displace a part that‘would create a risk of fire or risk of electric s

contac

49 Prlotection Against Electric Shock

491
shock:

ataal H I <l toia H 4 H L ool H . laall
MIHTIcyu VVIIIIIH AV IRV ] bUIILaIIIIIIy l.alll.cull.ly 1 a nmicTournicuicUu UITouit or'idil GUTI

Unless otherwise specified, the flammability class and temperature rating“shall
Ing materials in CAN/CSA-C22.2 No. 0.17 and UL 746C.

j on a wall shall be constructed in such a manner that\the hanging means is no
ng the product from the supporting means.

lo determine whether a product complies with the requirement in 48.1, any part
that can be removed without the use of\tools to gain access to the hangi

An opening in the product provided-for hanging shall be located or guarded so

one of the following:

a) An uninsulated live part;
b) Magnet wire;

c) Internal wiring; or

d) Any other part likely to create a risk of fire or electric shock.

ply with the direct-

b .

be that specified for

A\ cord-connected product that is provided with keyhole slots, notches, hanger holes, or the like for

accessible without

of the enclosure or
hg means shall be

that a nail, hook, or
nock, and does not

Products shall be one of the following constructions with respect to protection against electric

a) Grounded product;
b) Double-insulated construction;
¢) Grounded product with areas of double-insulated construction; and

d) Powered by a Class 2 transformer or power unit.

49.2 A grounded product shall have a metal enclosure connected to a grounded branch circuit
connection that encloses all energized parts that would present a risk of electric shock if there was a
failure of basic insulation. These products shall have basic insulation and comply with Clause 50,


https://ulnorm.com/api/?name=UL 1576 2022.pdf

MAY 13, 2022 CSA C22.2 No. 250.5:22 ¢+ UL 1576 41

Accessibility of Uninsulated Live Parts and Film-Coated Wire, Clause 55, Grounding, Clause 60,
Spacings, and Clause 61, Leakage Current Test.

49.3 A double-insulated product shall rely upon the presence of both basic and supplementary insulation
or alternatively reinforced insulation and shall comply with Clause 50, Accessibility of Uninsulated Live
Parts and Film-Coated Wire, and UL 1097. For the determination of accessibility of basic insulation as
required by UL 1097 the accessibility criteria in Clause 50 shall be used. These products are not required
to comply with the requirements in Clause 55, Grounding, Clause 60, Spacings, and Clause 61, Leakage
Current Test.

49.4 For products where protection against electric shock is provided by a grounded metal enclosure in
some areas and double or reinforced insulation in other areas, the requirements in 49.2 and 49.3 are
applied, as applicable.

49.5 |Products powered by a Class 2 transformer or power unit are considered-not tp constitute a risk of
electric shock and is not required to comply with the requirements in 49.2 0 49.3.

50 Alccessibility of Uninsulated Live Parts and Film-Coated Wire

50.1 |To reduce the likelihood of unintentional contact that may,involve a risk of elgctric shock from an
uninsylated live part or film-coated wire, as specified in 50.5,5@n opening in an enclosyre shall comply with
either [a) or (b).

a) For an opening that has a minor dimension+«(see 50.3) less than 25.4 mm (1 finch), such a part or
wire shall not be contacted by the probe illustrated in Figure 50.1.

b) For an opening that has a minor dimension of 25.4 mm (1 inch) or more, such a part or wire shall
be spaced from the opening as spegcified in Table 50.1.
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Figure 50.1
Articulate Probe with Web Stop
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Table 50.1
Minimum Acceptable Distance from an Opening to a Part that may Involve a Risk of Electric Shock
Minimum dimension? of openingb Minimum distance from opening to part®
mm (inch) mm (inch)
19.1° (3/4) 114 4-1/2)
25.4° (1) 165 (6-1/2)
31.8 (1-1/4) 190 (7-1/2)
38.1 (1-1/2) 318 (12-1/2)
47.6 (1-7/8) 394 (15-1/2)
5470 (21787 144 (17-1/2)
d 762 (30)
2 See $0.3.
® Between 19.1 mm (3/4 inch) and 54.0 mm (2 1/8 inch), interpolation shall be used to determifie:a value between values specified

in the {

9 More

able.

¢ Any dimension less than 25.4 mm (1 inch) applies to a motor only.

than 54 mm (2-1/8 inch), but not more than 152 mm (6 inch).

50.2

openir]
to any
applie
throug

50.3
larges

504

a part
to mal
in acc

50.5
50.1. 1

to be g

50.6
shall n

The probes specified in 50.1 and illustrated in Figure’50.1 shall be applied td
g will permit, and shall be rotated or angled before,‘during, and after insertion
position that is necessary to examine the enclosure. The probe illustrated in |
 in any possible configuration; and, if necessary, the configuration shall be cha
h the opening.

With reference to the requirements in 50:1, the minor dimension of an opening i
cylindrical probe having a hemispherical tip that can be inserted through the op

During the examination of a product to determine whether it complies with the r

e an operating adjustment, or for other reasons) shall be opened or removed.
brdance with 75.1.3, the part is not required to be removed.

A part that represents a risk of electric shock shall be considered to be a live
live part:

In the case of protective impedance, as specified in 50.5, the short circuit curre
ot.exceed 2 mA for d.c. or 0.7 mA peak for a.c. and there shall not be more thar

any depth that the
hrough the opening

Figure 50.1 shall be
nged after insertion

5 the diameter of the
ening.

equirements in 50.1,

of the enclosure that may.bé&.opened or removed by the user without a tool (to attach an accessory,

f the part is marked

part as described in

An accessiblepart that is connected to a live part by protective impedance, shgll not be considered

t between the parts
0.1 YF capacitance

directly between the parts.

50.7 Protective impedance, as specified in 50.5 shall consist of at least two separate components. If any
one of the components is short-circuited or open-circuited based upon the components anticipated failure
modes, the values specified in 50.6 shall not be exceeded.

50.8 A single Y1 or Y2 capacitor that complies with CAN/CSA-E60384-14 and UL 60384-14 or IEC
60384-14 shall be considered to comply with the requirement of 50.7.

50.9 Resistors forming a protective impedance circuit as specified in 50.7 shall be operated at half of
their voltage and power ratings.

50.10 All components are anticipated to fail in the open mode; but, thin film, thick film and wire-wound
resistors and metalized capacitors that comply with CAN/CSA-E60384-14 and UL 60384-14, or IEC
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60384-14, or IEC 60384-16 are not anticipated to fail in the shorted mode. All other components are
anticipated to fail in the shorted mode.

50.11 All components relied upon for compliance with 50.7 shall have sufficient voltage, current and
power ratings to withstand the additional stress that they may encounter when components fail in their
anticipated failure mode, one by one.

51 Cords And Cord Connections

51.1 Cords and plugs

5111 A pluduut intended-tobe—connected-tothe Powet cupp:y circtit by means—ofa flexible cord shall

be proyided with a flexible cord and an attachment plug for connection to the supplycirguit.

51.1.2| The attachment plug of a product intended to be connected to a.nominal[120 V circuit, and
employing devices required to be connected to a specific supply conductof as’specified in 56.2, 58.2, and
59.3 shall be a polarized type. The connections to the attachment plug shall be in accordance with Figure
51.1. The polarity identification of the supply cord shall be in accordance with Table 51.]1. See 77.3.



https://ulnorm.com/api/?name=UL 1576 2022.pdf

MAY 13, 2022 CSA C22.2 No. 250.5:22 ¢+ UL 1576

45

Figure 51.1

Connections to Attachment Plugs

CONNECTIONS OF CORD CONDUCTORS TO GROUNDING — TYPE

ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR WITH INSULATION HAVING A

""" GREEN OR GREEN AND YELLOW STRIPED

OUTER SURFACE @

NOTES
2 In the
section.
b Signifi

(IDENTIFIED CONDUCTOR)®

CONNECTIONS OF CORD CONDUCTORS TO POLARIZED
ATTACHMENT PLUG (FACE OF PLYG’REPRESENTED)

AB100 (IDENTIFIED CONDUCTOR)t>

bs a conductor identified in accordance with Table 51.1.

CONDUCTOR INTENDED TO’BE GROU

CONDUCTOR INTENDED TO BE GROU

CONDUCTOR NOT INTENDED TO BE

CTOR)

NDED

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUYCTOR)

NDED

above illustration; the blade to which the green conductor is connected may have a U-shape instead of a circular cross
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Table 51.1

Polarity Identification Of Flexible Cords

Method of identification

Acceptable combinations

Conductor intended to be grounded®®

All other conductors?®

Color of braids on individual conductors

Solid white or gray — without tracer

Solid color other than white or gray —
without tracer

Color other than white or gray — with
tracer in braid

Solid color other than white or gray —
without tracer

Color of insulation on individual

Solid white or gray®

Solid color other than white or gray

equipm
®Theg
¢ Only f}
dForja

¢ Only f
cords.

conductors Solid light blue® Solid white or gray®
Color of separators Sold ight gray’ Sofid color other than white, or gray
Other means Tin or other white metallic coating on all No tin or othérwHife metallic coating on
strands of the conductor® the strands\of the gonductor
A stripe, ridge, or groove on the exterior
surface of the cord®
& A confluctor finished to show a green color with or without one or more yellow stripes orittacers shall be uded only as an

lent-grounding conductor. See 55.2.1 and Figure 51.1.

founded (identified) conductor is the neutral supply conductor.

br cords — other than Types SP-2, SPE-2, and SPT-2 — having no braid an‘any individual conductor.
Cketed cords.

pbr cords having insulation on the individual conductors integral with'the jacket, such as Types SP-2,

SPE-2, and SPT-2

51.1.3
providg
produc

51.1.4

A product that is required to employ a polafized attachment plug as specified i
d with a separate or detachable cord set as specified in 51.1.6 and in 51.1.10
t connector of the polarized type.

The flexible cord shall have a.voltage rating not less than the rated voltage

shall have an ampacity that is not lessthan the current rating of the product.

51.1.5
plug fo
of the

plug sh
attachr

A product shall be provided with a flexible cord in accordance with Table 51.2

polarized- or grounding-type. The length of cord external to the unit and inclug
all not be less than 1.8 m (6 feet) as measured from the face of the attachment
nent or entry.

n 51.1.2, and that is
shall also employ a

of the product, and

and an attachment

[ connection to thesbranch circuit. The blade assembly for connection to the branch circuit shall be

ing the attachment
plug to the point of

Table 51.2
Acceptable Flexible Cords For Cord Connected Products
Maximum length

Flexible cord type feet (m) Intended use

At least as serviceable as SP-2, SPE-2, SPT-2, SV, SVE, Intended solely for hand-held use or
8 (2.4 m) .

SVT charging bases
At least as serviceable as S, SE, SO, SOO, SP-3, SPT-3,
ST, STO, SJ, SJE, SJO, SJT, SJTO, ST, STO, STOO SV, Not specified Not specified
SVE, or SVT

51.1.6 With respect to 51.1.5, a product that is not required to be provided with a grounding conductor
may be provided with a separate cord set having means for connection to the product and a length of not
less than 1.8 m (6 feet).
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51.1.7 With respect to 51.1.5, a product intended for applications where the plug is likely to be resting in
a puddle or wet vegetation shall be provided with an appliance inlet or a flexible power-supply cord either
200 — 460 mm (8 —18 inches) or not less than 6.1 m (20 ft) long.

51.1.8 With respect to 51.1.5, a product that is not capable of relamping by the user and does not
possess a convenience receptacle is not required to be provided with a polarized attachment plug.

51.1.9 The length of an attached flexible cord includes the attachment plug. The length of a cord set
includes the fittings.

51.1.10 A product intended for use with a detachable cord set shall not be provided with terminal pins

il dat tandard flati L |
that wilaccommodate-a-standar atiron-orapplianceplug

51.1.1f1 A three- to two-wire, grounding-type adapter shall not be provided with@product if:

a) Usage of the product is such that it is necessary to connect it by-means gf an extension cord
during normal operation;

b) The manufacturer makes extension cords available; and

c) A statement indicating the availability of such extension cords is marked pn the product or is
included in an instruction book or the like that is regularly furnished with the profuct.

51.1.1R If a product incorporates a disconnecting means, such as a cord connectof in the supply cord,
the arfangement shall be such that no live parts will be exposed under any normal conglitions.

51.1.13 A flexible power-supply cord provided with a product intended to be used in wet outdoor
environments shall be rated for outdoor uséZSuch cords are identified by the letter "V}/" following the cord
type designation marked on the jacket.

51.1.1% With respect to 51.1.7,(the 8 — 18 inch flexible power-supply cord shall be such that the
connegtion to an extension cofdprevents the connection from being on a surface dufing intended use of
the product. See 75.2.1.

51.2 |Strain relief

51.2.1] Strain relief shall be provided so that mechanical stress on a flexible cord will hot be transmitted to
termingls, splices, or interior wiring.

51.2.2| ~A) metal strain-relief clamp or band used with Type SP-2, SPE-2, or lighter general-use rubber-
insulated cord shall be provided with auxiliary insulation over the cord for mechanical protection. The
auxiliary insulation may be omitted for Type SV, SVE, SVO, or SVOO cord.

51.2.3 A clamp of any material — metal or otherwise — is not acceptable for use on Type SPT-2, SVT,
SVTO, or SVTOO cord.

51.2.4 With respect to 51.2.3, a metal clamp is acceptable for strain relief on Types SPT-2, SVT, SVTO
and SVTOO flexible cords protected by varnished-cloth tubing, phenolic, vulcanized fiber, or the
equivalent between the clamp and the cord, if the combination clamp and cord protection installed as
intended complies with 69.3. Thermoplastic tubing is not acceptable over thermoplastic cords.

51.2.5 With respect to 51.2.3, a non-metallic clamp is acceptable on Types SPT-2, SVT, SVTO and
SVTOO flexible cords without tubing, fiber, or equivalent cord protection between the clamp and the cord,
if the clamp complies with 69.3.
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51.2.6 For types of thermoplastic-insulated cord, heavier than Type SPT-2, SVT, SVTO, or SVTOO, a
clamp may be employed and the auxiliary insulation is not required unless it is judged that the clamp may
damage the cord insulation.

51.2.7 Means shall be provided to reduce the risk of a flexible cord from being pushed into a product
through a cord-entry hole if such displacement may subject the cord to mechanical damage or to exposure
to a temperature higher than that for which the cord is acceptable, or may reduce a spacing, such as to a
metal strain-relief clamp, below the minimum acceptable value.

51.2.8 If a knot in a flexible cord serves as strain relief, a surface that the knot may contact shall be free
from projections, sharp edges, burrs, fins, and the like that may cause abrasion of the insulation on the
conductors

52 Multiple Rated Voltages

52.1 A multiple input voltage rated product shall comply with (a) — (d):
a) The blade assembly shall be a 125 volt, 15 amp configuration;

b) The product shall employ a user adjustable voltage selector and comply with{ 70.1 or be capable
of operating at different voltages without user adjustment;

c) The input voltage rating shall include nominal 120 volt; and

d) The product shall be provided with instructions as specified in 29.4.
53 Separation Of Circuits

53.1 Lonductors of circuits operating at-different potentials shall be reliable separated from each other
unless|they are each provided with insulation acceptable for the highest potential involved.

53.2 Aninsulated conductor shall*be reliable retained so that it cannot contact an unipsulated live part of
a circuit operating at a different potential.

54 Capacitors

54 1 capacitor_eonnected across the line, such as a capacitor for radio-interference elimination or
power-factor gorrection, where the short circuit of the capacitor would not result in th¢ opening of a fuse
that cgmplies=with any of the CSA C22.2 No. 248 and UL 248 series of standard$ shall comply with
CAN/CSA-E60384-14 and UL 60384-14.

55 Grounding and Bonding

55.1 General

Note: The term “grounding” as used in this clause relates to “bonding” in Canada.

55.1.1 A product marked as being provided with double insulation shall not be provided with a means for
grounding.

55.1.2 If a grounding means is provided, whether required or not, it shall comply with the requirements in
55.1.3. All exposed dead metal parts and all dead metal parts within the enclosure that are exposed to
contact during any user servicing operation and are likely to become energized shall be reliably connected
to the means for grounding.


https://ulnorm.com/api/?name=UL 1576 2022.pdf

MAY 13, 2022 CSA C22.2 No. 250.5:22 ¢+ UL 1576 49

55.1.3 The grounding conductor of a supply cord shall be secured to the frame or enclosure of the
product by means of a screw that is not likely to be removed during any servicing operation not involving
the power-supply cord, or by other equivalent means. Solder alone shall not be used for securing the
grounding conductor. Servicing includes repair of the product by qualified service personnel.

55.1.4 The grounding conductor of a cord-connected product shall be connected to the grounding
member of an attachment plug. The grounding member shall be fixed.

55.1.5 A separable connection, such as that provided by an attachment plug and a mating connector or
receptacle, shall be such that the equipment-grounding connection is made before connection to and
broken after disconnection from the supply conductors. Interlocked plugs, receptacles, and connectors

that ar

not energized when the equipment-grounding connection is made or broken a

re acceptable.

55.1.6
more {

55.2

If a product is intended to be grounded and is provided with means for, sep
han one power supply, each such connection shall be provided with a means forn

Grounding identification

arate connection to
grounding.

55.2.11 The surface of the insulation of a grounding conductor.of.a flexible cord shall be green with or
without one or more yellow stripes.

56 Lpmpholders

56.1 |A lampholder for a low-voltage lamp — for example, a 6-V lamp — shall not be tapped across a part
of a winding of a motor if the motor is rated more thah 230 V.

56.2 |The screw shell of an Edison-base lampholder in a product equipped with a polarized attachment
plug shall be connected to the terminal or-lead that is intended to be connected to the grounded conductor
of the power-supply circuit.

57 Qverload Or Thermal-Protective Devices

57.1 |An overload- or thérmal-protective device shall have a current and voltage rating not less than the
load that it controls.

57.2 |A protective device that requires resetting or replacement after it opens shall bg readily accessible.

The priotective device is not required to be readily accessible if it complies with the follg

aNThe product, with the protective device shunted out of the circuit, complie

wing:

s with all applicable

rnquirnmnnfc inthis c’rsmris:rri; and

b) The presence of the protective device would ordinarily be unknown to the

user of the product

because of its location and the omission of reference to the device in the operating instructions,

circuit diagrams, and the like for the product.

57.3 A protective device shall be wholly inaccessible from outside the product without opening a door or
cover. The operating handle of a circuit breaker, the operating button of a manually operable protector, and
similar parts may project outside the product enclosure.

57.4 A fuseholder shall be constructed and installed so that no uninsulated live part other than the screw
shell or clips will be exposed to contact by persons removing or replacing fuses. This requirement does not
apply if the presence of the protective device would ordinarily be unknown to the user of the product
because of its location and the omission of reference to the device in the operating instructions, circuit
diagrams, and the like for the product.
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57.5 The screw shell of a plug-type fuseholder shall be connected toward the load.
58 Receptacles

58.1 A 15- or 20-A general-use attachment-plug receptacle in a product provided with a means for
grounding — a direct plug-in unit with a ground pin or a cord-connected product with a grounding conductor
in the cord — shall be of the grounding type. The grounding contact of the receptacle shall be electrically
connected to dead metal that will be grounded when the product is in use.

58.2 A general purpose receptacle rated for use on a nominal 120 V circuit shall be of a polarized type.

The grounded supply conductor shall be connected to the terminal that is substantially white in color or
otherwise-matkedto-indicate-thatitis-intendedforconnectionto-the grol nded-st |pp|\]/ conductor.

58.3 ['he face of a receptacle shall:
a) Be flush with or project beyond a nonconductive surrounding surface; or
b) Project at least 0.38 mm (0.015 inch) beyond a conductive surrounding surfage.
58.4 A product provided with a general-use receptacle or receptacles shall have ja current rating as

required in Table 58.1 and be provided with an attachment plug rated not less than the furrent rating of the
product.

58.5 The power-supply cord of a product provided with a general-use receptacle or eceptacles shall be
of the grounding type and shall employ one of the following flexible cord Types: SJ, SJE, SJO, SJT, SJTO,
or equivalent. A cord marked with suffix "W" (suchas, SUTW) is required when the prdduct is intended for
wet oufdoor use.

58.6 [The minimum conductor size of the power-supply cord for a product shall be ap indicated in Table
58.1.
Table 58.1
Construction and Performance Requirements for General-Use Receptacles
Minimum Product Supplementa Minimum Total
supply cord | currentrating, | SuPplementa ry OCP rating, | internal witing receptacle
Number of size minimum r;:lfi)rc;z7 if provided size? load®
receptacles AWG (mm?) A ’ A AWG (mm?) A
6 12 (3.3) 20 Yes 20 12 (3.3) 20
5 +2(3-3) 26 No 26 +2-(3-3) 20
4 14 (2.1) 15 Yes 15 14 (2.1) 15
1-3 14 (2.1) 15 No 15 14 (2.1) 15

2 Size of conductors through which receptacle current is drawn.

b Additional resistive load applied equally between receptacles shall be used as the normal load in 64.2.2, Products Incorporating
General Use Receptacles. Smaller load values may be used if the receptacles are provided with a current limitation marking.

58.7 An overcurrent protection device (OCP) as required by Table 58.1 shall be suitably rated and

comply with the following:

a) The requirements in CSA C22.2 No. 235 and UL 1077;

b) A fuse that complies with the requirements in CSA C22.2 No. 248.14 and UL 248-14; or
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c) A circuit breaker that complies with the requirements in CSA C22.2 No. 5 and UL 489.

58.8 The general-use receptacle(s) shall have a current rating of 15 or 20 A and a voltage rating of 125
or 250 V. The receptacles shall have a voltage and current rating equal to that of the attachment plug on
the power-supply cord. A 15-A general-use receptacle shall be acceptable for use with a product rated 20
A with a 20-A attachment plug.

58.9 When multiple general-use receptacles are provided, they shall all have the same current rating.
These receptacles may be of the same or different slot configurations (locking and non-locking) or
employing a spring-actuated latching mechanism for locking a mated attachment plug in place after the
blades have been inserted into the female contacts.

58.10| The receptacles of a product shall comply with the applicable requirements|in CSA C22.2 No. 42
and UL 498.

59 Spwitches And Controls

59.1 |A switch or other control device shall have a current and voltage rating not less [than that of the load
that it controls.

59.2 |With reference to the requirement in 59.1, the currentrating of a switch that gontrols an inductive
load other than a motor, such as a transformer or an elecfric<discharge-lamp ballast, shall not be less than
twice the rated full-load current of the transformer or ballast unless the switch has bgen investigated and
found pcceptable for the application.

59.3 |In a product requiring a polarized or grounded plug as required in 51.1.5 a switgh or an overcurrent-
protective device of the single pole type othetthan an automatic control without a marked off position shall
be eletrically connected to a terminal orlead intended for connection to an ungrounded conductor of the
supply circuit.

59.4 |A switch that controls a-medium-base lampholder of other than a pilot or indicating light shall be
acceptable for use with tungsten<filament lamps.

60 Spacings

60.1 |Other than, at' wiring terminals, the spacing between uninsulated live parts of gdpposite polarity and
between an uninsulated live part and a dead metal part that is exposed to contact by persons or that may
be grpundedsshall not be less than the value specified in Table 60.1. The inhgrent spacings of a

compgnent.of the product, such as a snap switch, are investigated on the basis of the requirements for the
companent in ol lestionIf a cpsming anpline with 60.3 this. reg lirement does not apply.

Table 60.1
Spacings
Product®
Potential involved, V Over surface Through air

mm (inch) mm (inch)
0-125 24 (3/32) 24 (3/32)
126 - 250 24 (3/32) 24 (3/32)
251 -600 12.7° (1/2) 9.5° (3/8)

@ Film-coated wire is considered to be an uninsulated live part. However, a spacing of not less than 2.4 mm (3/32 inch) over
surface and through air between film-coated wire, rigidly supported and held in place on a coil, and a dead metal part is
acceptable.
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60.2 If an uninsulated live part is not rigidly fixed in position by means other than friction between
surfaces, or if a movable dead metal part is in proximity to an uninsulated live part, the construction shall
be such that the required minimum spacing will be maintained.

60.3 If an isolated dead metal part is interposed between or is in close proximity to live parts of opposite
polarity, to a live part and an exposed dead metal part, or to a live part and a dead metal part that may be
grounded, the spacing shall be not less than 1.2 mm (3/64 inch) between the isolated dead metal part and
any one of the other parts previously specified, provided the total spacing between the isolated dead metal
part and the two other parts is not less than the value specified in Table 60.1.

60.4 An insulating lining or barrier of vulcanized fiber or similar materials employed where spacing would

otherw

se be insufficient shall not be less than 0.8 mm (1/32 inch) thick, and shall be s

located or of such

materid
thick m
alone.

| that it will not be adversely affected by arcing. Vulcanized fiber not less than
ay be used in conjunction with an air spacing of not less than 50 % of the.spa
Thinner insulating material may be used, if upon investigation, it is fouhd.to bg

applicgtion.

60.5
from o
60.1 ar

60.6
metal t

Al uninsulated live parts connected to different — line — or low-voltage — circu
ne another as though they were parts of opposite polarity, in accordance with
d shall be investigated on the basis of the highest voltage involved.

The spacing between uninsulated live parts of oppesite polarity and between s
nat may be grounded in service is not specified for parts of low voltage circuits.

0.4 mm (1/64 inch)
cing required for air
acceptable for the

its shall be spaced
he requirements in

Lich parts and dead

60.7 For printed wiring boards, as an alternative to the spacing requirements in Table 60.1, the spacing
requirgments in CSA C22.2 No. 0.2 and UL 840 may be used. The spacing requirements in CSA C22.2
No. 0.4 and UL 840 shall not be used for fieldawiring terminals and spacings to a dead metal enclosure.
60.8 With respect to 60.7, all printedywiring boards are presumed to have a mingimum comparative
tracking index (CTI) of 100, unless known to be greater.

PERFQRMANCE

61 Leakage Current Test

61.1 A cord-confiected or direct plug-in product rated for a nominal 120-V supply shall be tested in
accordance wijth61.3 — 61.7. Leakage current shall not be more than 0.5 mA for|a grounded 3-wire
portable product:

61.2 nakagn current refers to all currents, inr-lnding Pqpar-ifi\lnly rnllplnd currents, that may be

conveyed between exposed conductive surfaces of a product and ground or other exposed conductive
surfaces of a product.

61.3 All exposed conductive surfaces shall be tested for leakage currents. If simultaneously accessible,
the leakage currents from exposed conductive surfaces shall be measured to the grounded supply
conductor individually as well as collectively, and from one surface to another. A part is considered to be
an exposed surface unless guarded by an enclosure that complies with the requirements in Clause 50,
Accessibility of Uninsulated Live Parts and Film-Coated Wire. Surfaces are considered to be
simultaneously accessible when they can be readily contacted by one or both hands of a person at the
same time. These measurements do not apply to terminals operating at voltages that do not present a risk
of electric shock.

61.4 If a conductive surface other than metal is used for the enclosure or part of the enclosure, the
leakage current shall be measured using a metal foil having an area of 10 by 20 cm in contact with the
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surface. If the surface is less than 10 by 20 cm, the metal foil shall be the same size as the surface. The
metal foil shall not remain in place long enough to affect the temperature of the product.

61.5 The measurement circuit for leakage current shall be as illustrated in Figure 61.1. The
measurement instrument is defined in (a) — (c). The meter that is actually used for a measurement is only
required to indicate the same numerical value for a particular measurement as would the defined
instrument. The meter used is not required to have all the attributes of the defined instrument.

a) The meter shall have an input impedance of 1500 Q resistive, shunted by a
uF.

capacitance of 0.15

b) The meter shall indicate 1.11 times the average of the full-wave rectified composite waveform of

61.6
meter

61.7

but wi
withol
shall b
be as

VOItage acClross the resistor or current tnroughn the resistor.

c) Over a frequency range of 0 — 100 kHz, the measurement circuitry“sha

of a 1500-Q resistor shunted by a 0.15-pF capacitor to 1500 Q. At-an-indicatio
the measurement shall not have an error of more than 5 % at 60 Hz.

The meter shall be connected to the accessible part and thergrounded supply d
s being used to measure leakage between two parts of a product.

A sample of the product shall be tested for leakage ‘eurrent starting with the a
[h its grounding conductor, if any, open at thesattachment plug. The as-recei
t prior energization except as may occur as part of the production-line testing.
e adjusted to 120 V. The test sequence, withreference to the measuring circuit
ollows:

a) With switch S1 open, the product-shall be connected to the measuring circ
shall be measured using both _positions of switch S2, and with the product sw
their normal operating positions:

b) Switch S1 shall then(be closed energizing the product, and within 5 s, the I
be measured using both positions of switch S2 with the product switching devic
operating positions:;

c) The leakage-current shall be monitored until thermal stabilization. Both pg
shall be Used in determining this measurement. Thermal stabilization sh
operatjon‘as in the normal temperature test.

Figure 61.1

| have a frequency

response — ratio of indicated to actual value of current — that is equal-to the rafio of the impedance

n of 0.5 or 0.75 mA,

onductor unless the

5-received condition
ved condition being
The supply voltage

in Figure 61.1 shall

uit. Leakage current
tching devices in all

pakage current shall
es in all their normal

sitions of switch S2
all be obtained by

NOTES

Leakage-Current Measurement Circuit

PRODUCT METER

120V

=

GROUNDED SUPPLY CONDUCTOR B
LC100

A: Probe with shielded lead.

B: Sepa

rated and used as clip when measuring currents from one part of device to another.

% INSULATING
—— TABLE
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61.8 Normally, the complete leakage current test program as specified in 61.7 shall be conducted without
interruption for other tests. However, with the concurrence of those concerned, the leakage current tests
may be interrupted for the purpose of conducting other nondestructive tests.

62 Leakage Current Test Following Humidity Conditioning

62.1 A product as described in 61.1 shall comply with the requirements for leakage current in 61.1
following exposure for 48 h to air having a relative humidity of 88 +2 % at a temperature of 32 +2 °C (90

+4 °F).

62.2
likeliho
humidi
conditi
Either
chamb

A\ sample of the product shall be heated to a temperature just above 34 °Cc(9
pbd of condensation of moisture during conditioning. The heated sample. sha
y chamber and conditioned for 48 h under the conditions specified, in
bning and while still in the chamber, the sample shall be tested unenergized as d
while the sample is still in the humidity chamber or immediately after it has bee
er, the sample shall be energized and tested as described in 61.7 (b) and (c)

disconiinued when the leakage current stabilizes or decreases.

3 °F) to reduce the
Il be placed in the
2.1. Following the
escribed in 61.7(a).
h removed from the
The tests shall be

63 Input Test

63.1 The current or wattage input to a product shall net be more than 110 % of the rgted value when the
product is operated under the conditions specified«n)64.2, Maximum Normal Load| as applicable and
when gonnected to a supply circuit of maximum rated voltage and rated frequency.

63.2 For a product having a single voltage rating, such as 115 V, maximum rated voltage is considered to
be thaf single value of voltage. If the rating\is'given in terms of a range of voltages, sych as 110 — 120 V,
maximpm rated voltage is considered to-be the highest value of the range.

64 Tgmperature Test

64.1 General
64.1.1| A product shall be tested as specified in 64.2, Maximum Normal Load, ang shall not reach a
temperature at any-point high enough to cause a risk of fire, to damage any materials |n the product, or to
exceed the temperature rises specified in Table 64.1 and the maximum outside surface temperature rises
in Maximum Quitside Surface Temperature Rises, K, Table 9.1 of CSA C22.2 No. 0.23 dr UL 2595.
Table 64.1
Maximum Temperature Rises
Material and component parts °c °F
1. Capacitors:
Electrolytic? 40 72
Other types® 65 17
2. Fuses
A. Class G, J, L, T,and CC
Tube 100 180
Ferrule or blade 85 153

Table 64.1 Continued on Next Page
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Table 64.1 Continued

Material and component parts °C °F
B.  Other" 65 17
Fiber employed as electrical insulation 65 117
Class A insulation system on coil windings of an ac motor having a diameter of more
than 178 mm (7 inch), of a dc motor, and of a universal motor:>¢
A. In an open motor:
Thermocouple method 65 117
Resistance method 75 135
B. In a totally enclosed motor:
Thermocouple method 70 126
Resistance method 80 144
Class A insulation systems on coil windings of an a-c motor having a diameter of 7 in or
less, not including a universal motor, and on a vibrator coil:¢4
A. In an open motor and on a vibrator coil:
Thermocouple method or resistance method 75 135
B. In a totally enclosed motor:
Thermocouple method 70 126
Resistance method 80 144
Class A insulation systems on coil windings of an a-c motor having a diameter of 7 in or
less, not including a universal motor, and on a vibrator coil®d
A. In an open motor and on a vibrator coil:
Thermocouple or resistance method 75 135
B. In a totally enclosed motor:
Thermocouple or resistance.method 80 144
Class B insulation systems on coil windings of an a-c motor having a frame diameter of
nore than 7 in, of a d-c motor, and ¢f & universal motor:>¢
A. In an open motor:
Thermocouple method 85 153
Resistance method 95 171
B. In a totally’enclosed motor:
yTfhermocouple method 90 162
Resistance method 100 180
Class Bhinsulation system on coil windings or an a-c motor having a diameter of 7 in or
less'mot'including a universal motor:®¢
A. In‘an open motor:
Thermocouple or resistance method 95 171
B. In a totally enclosed motor:
Thermocouple or resistance method 100 180
Class F 155 °C insulation system on coil windings or an ac motor having a frame
diameter of more than 178 mm (7 inch) and of a dc motor, and a universal motor:?
A. In an open motor:
Thermocouple method 110 198
Resistance method 120 216

B. In a totally enclosed motor:

Table 64.1 Continued on Next Page
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Table 64.1 Continued

Material and component parts °Cc °F
Thermocouple method 115 207
Resistance method 125 225

10. Class F insulation system on coil windings or an ac motor having a frame diameter of
178 mm (7 inch) or less, not including a universal motor:®

A In an open motor:

Thermocouple method or resistance method 120 216
B. In a totally enclosed motor:

Thermacouple or resistance method 125 225

11.  (lass 105 insulation systems on windings of a relay, a solenoid, and the like:®

Thermocouple method 65 117

Resistance method 85 153
12.  (lass 130 insulation systems on windings of a relay, a solenoid, and the like:°

Thermocouple method 85 153

Resistance method 105 189
13. dlass 130 insulation systems on vibrator coils:

Thermocouple or resistance method 95 171
14. Hhenolic composition employed as electrical insulation or as a part the deterioration of 125 225

hich would result in a risk of fire or risk of electric shock.®
15.  Rubber- or thermoplastic-insulated wire and cord.®"9 35 63
16. Yealing compound 40 °C (104 °F) less than melting
point

17. arnished-cloth insulation 60 108
18. ood and other combustible material 65 117

19. Tfansformers — See 46, Transformers and-.Power Units

@ The tgmperature rise on insulating materialintegral with the enclosure of an electrolytic capacitor that is pjysically integral with
or attaghed to a motor may be not mor€ than 65 °C (117 °F).

b A capcitor that operates at a temperature rise of more than 65 °C (117 °F) may be judged on the basis of jts marked
tempergture limit.

¢ At a ppint on the surface of a coil where the temperature is affected by an external source of heat, the temperature rise measured
by a thgrmocouple may be.higher by the following amount than the maximum specified provided that the temperature rise of the
coil, as|measured by the resistance method, is not more than that specified in the table.

Iltem Additional temperature rises
Part A of item 7 15 27
Part A of item 8 5 9
PartAofitem9 26 36
Part A of item 10 10 18
13 15 27
14 15 27

9 The diameter of a motor is the diameter of the circle circumscribing the stator frame measured in the plane of the laminations,
excluding lugs, fins, boxes, and the like, used solely for motor mounting, cooling, assembly, or connection. See 31.1(j).

¢ The limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds that have been
investigated and found acceptable for use at higher temperatures.

f Rubber-insulated conductors within a Class-A-insulated motor, rubber-insulated motor leads, and a rubber-insulated flexible cord
entering a motor may be subjected to a temperature rise of more than 35 °C (95 °F), provided that a braid is employed on the
conductor of other than a flexible cord. However, this does not apply to thermoplastic-insulated wires or cords.

9 A short length of rubber- or thermoplastic-insulated flexible cord exposed to a temperature of more than 60 °C (140 °F), such as
at terminals, is acceptable if supplementary heat-resistant insulation of adequate dielectric strength is employed on the individual
conductors of the cord to protect the conductor insulation against deterioration.

M A fuse that has been investigated and found acceptable for use at a higher temperature may be used at that temperature.
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64.1.2 A thermal- or overload-protective device shall not open the circuit during the temperature test.

64.1.3 All values of temperature rise in Table 64.1 are based on an assumed ambient temperature of
25 °C (77 °F). Tests may be conducted at any ambient temperature within the range of 10 — 40 °C (50 —
104 °F).

64.1.4 For the temperature test, the voltage of a direct-current supply circuit shall be 115V or 230 V, and
that of an alternating-current circuit shall be 120 V or 240 V, depending on whether the product has a
nominal voltage rating of 115 or 230 V.

64.1.5 A product having a single frequency rating shall be tested at that frequency. A product rated ac or

dc sha

Ul be tested on-direct current or 60 H= glfnrnghnﬂ cl |rrnnf whichever resulis-in |~|gher temperatures

A product rated 25 — 60 Hz or 50 — 60 Hz shall be tested on 60 Hz alternating current)
64.1.6| Ordinarily, coil or winding temperatures shall be measured by thermacouplg¢s unless the coil is
inaccgssible for mounting of these devices — for example, a coil immersed in sealing compound — or

unless
of cott
curren
in Tabl

64.1.7
AWG

the coil wrap includes thermal insulation or more than two layers.~.0.8 mm (1/
pbn, paper, rayon, or the like. For a thermocouple-measured temperature of a ¢
t motor, other than a universal motor, having a diameter of 178 mm (7 inch) or le
e 64.1 — the thermocouple shall be mounted on the integrally applied insulation

Thermocouples shall consist of wires not larger than’24 AWG (0.21 mm?) and
(0.05 mm?). Whenever referee temperature measurements by thermocouy

thermocouples consisting of 30 AWG iron and constantan wire and a potentiometer-t

be usq
ASTM

64.1.8
be unr

64.1.9
instrud
consid

64.1.1

d. The thermocouple wire shall comply withzthe requirements for special tolera
E230/E230M.

If a product incorporates a reel for'the power-supply cord, one-third of the len
eeled for the temperature test.

For a product that is-\Gbviously not intended for continuous operation,

tion manual, the intermittent or short-time operation of the product as indicated,

eration when condudting the temperature test.

B2 inch) maximum —
oil of an alternating-
ss —items 8 and 10
bn the conductor.

not smaller than 30
les are necessary,
ype instrument shall
nces as listed in the

gth of the cord shall

as indicated in the
may be taken into

D With reference to those tests that shall be continued until constant temperatures are attained,

thermal equilibrium-is considered to exist when three successive readings taken at int

previo

64.2

Lisly elaps€d-duration of the test, but not less than 5-minute intervals, indicate ng

Maximum normal load

brvals of 10 % of the
change.

64.2.1

64.2.1.

General

1

In tests on a product, maximum normal load is considered to be the load that approximates as

closely as possible the most severe conditions of normal use in accordance with the instruction manual.

64.2.2

64.2.2.

Products incorporating general use receptacles

1

Products provided with general use receptacles shall be operated under conditions of maximum

normal load for the product with the additional load to the receptacles loaded to the value provided in Table
58.1. See Note B of Table 58.1.


https://ulnorm.com/api/?name=UL 1576 2022.pdf

58 CSA C22.2 No. 250.5:22 ¢+ UL 1576 MAY 13, 2022

65 Dielectric Voltage-Withstand Test

65.1 A product shall be tested as specified in 65.2 — 65.7. The product shall withstand the specified
conditions for 1 minute without breakdown. The Electric Strength Test of CSA C22.2 No. 0.1 and UL 1097
shall be conducted for areas of products identified by 49.1 having double insulated construction.

65.2 A 60-Hz essentially sinusoidal potential with the product at the maximum operating temperature
reached in normal use shall be applied between live parts and dead metal parts.

65.3 The test potential for the primary circuit shall be:

a) One-thousand volts for a product rated 250 V or less; or

65.4

other than a secondary circuit supplied from a Class 2 transformer or poweéryunit, shall &

65.5
without
opposi
potenti

b) One-thousand volts plus twice the rated voltage for a product rated more'tha

he test potential for the secondary circuit of a product employing a fransformer

a) One-thousand volts plus twice the operating voltage if the secondary operate
b) One-thousand volts if the secondary operates at 51 - 250 V; or

c) Five-hundred volts if the secondary operates at 50V or less.

A\ capacitor used for radio-interference elimination or arc suppression shall v

breakdown the application of a 60 Hz.&ssentially sinusoidal potential bet
e polarity with the product at the maximunr operating temperature reached in n
bl shall be:

a) One-thousand volts for a product rated 250 V or less; or

b) One-thousand volts plus twice the rated voltage for a product rated more thar

250 V.

or autotransformer,
e:

5 at 251 —600 V.

vithstand for 1 min
ween live parts of
ormal use. The test

250 V.

65.6 A capacitor that complies with CAN/CSA-E60384-14 or UL 60384-14 is not requiired to comply with
65.5.
65.7 o determine'whether a product complies with the requirements in 65.2 — 65.5, the product shall be

tested
and cg
reache
substa

by means of'a 500 VA or larger transformer, having an output voltage that is es

sentially sinusoidal

n be varied. The applied potential shall be increased from zero until the required test value is

d and.shall be held at that value for 1 min. The increase in the applied pot
ntially uniform rate and as rapid as consistent with its value being correctly indic3

ential shall be at a
ted by a voltmeter.

65.8 With reference to the requirement in 65.7, a 500 VA or larger capacity transformer is not required to
be used if the transformer is provided with a voltmeter to measure directly the applied output potential.

66 Water Spray Test

66.1

as described in 66.3 and 66.4 and shall comply with the following.

a) During and after the test:

1) There shall not be wetting of any electrical component;

A product suitable for use in the rain as specified in 27.2, Products Suitable for Rain, shall be tested

2) No water shall enter the product in a manner that may result in a reduction of spacings;

and
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b) After the test:

1) A cord-connected or direct plug-in product shall comply with Clause 61, Leakage Current
Test, except that the test shall be discontinued when the leakage current stabilizes; and

2) A product shall comply with Clause 65, Dielectric Voltage-Withstand Test, except that the
product is not required to be at normal operating temperature.

66.2 With respect to 66.1(a)(2), the appliance inlet plugs and the blades of the power supply cord are not
required to be tested.

66.3 The product shall be operated so that electrical components are energized, and the product is
tested|under the intended conditions of use considered most likely to cause the entrance of water into or
onto electrical components for a total of 1 hour under the following test sequence;

a) Turn product on for 30 minutes.
b) Turn product off and start water spray for 30 minutes.

¢) Turn product on and allow water spray to continue for 30 minttes.

66.4 |The water spray apparatus shall consist of three spray heads constructed in accordance with the
detailg illustrated in Figure 66.1 and mounted in a water supply pipe rack as illustrated in Figure 66.2. The
water pressure shall be maintained at each spray head at approximately 5 Ibf/in? (34 kPa). The distance
between the center nozzle and the product shall be.approximately 5 feet (1.5 m). Tlhe product shall be
brought into the focal area of the three spray heads in such a position and under $uch conditions that
water Will be most likely to enter, except that consideration shall be given to the normallmounting position.



https://ulnorm.com/api/?name=UL 1576 2022.pdf

