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PREFACE

This is the harmonized CSA Group and UL Standard for Electric Clothes Washing Machines and
Extractors. It is the sixth edition of CSA C22.2 No. 169, and the fifth edition of UL 2157. This edition of
CSA C22.2 No. 169 supersedes the previous edition published in 2018. This edition of UL 2157
supersedes the previous edition published in 2018.

This harmonized standard was prepared by the CSA Group and ULSE The efforts and support of the
Technical Harmonization Committee for Laundry Standards and Association of Home Appliance
Manufacturers (AHAM) are gratefully acknowledged.

This Standard—s consideredsuitabte for use for conformity assessment withim the stated scope of the
standgrd.

This $tandard was reviewed by the CSA Subcommittee on Clothes/Washers| — Household and
Commercial, under the jurisdiction of the CSA Technical Committee ;on) Consumgr and Commercial
Products, and the CSA Strategic Steering Committee on Requirements' for Electrical afety, and has been
formally approved by the CSA Technical Committee.

Appli¢ation of Standard

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

Note: Although 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 ULSE.
An identical standard is a standard that is exactly the same in technical content|except for national
differepces resulting fromsconflicts in codes and governmental regulations. Presentatjon is word for word
excepi for editorial changes.

Reasans for Differences From IEC

This Standard provides requirements for electric clothes washing machines and gxtractors for use in
accordance’with the electrical installation codes of Canada and the United States. This Standard does not
emplo any HEC-standard-forbase lcquilcmw its:

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 electric clothes washing machines and extractors intended to be used in
nonhazardous locations in accordance with the Canadian Electrical Code, Part | (CE Code), CSA C22.1-
21, and the (U.S.) National Electrical Code (NEC), NFPA 70, on circuits having a nominal voltage not
exceeding 600 V.

NOTE: Wherever practical, for convenience, the term "appliance” has been used in lieu of "clothes washer "or "machine”.

1.2 This Standard applies to both cord-connected and permanently connected appliances. The
appliances covered by this Standard are intended for use by the general public not specifically trained in
the use of the appliance, regardless of the mode by which its operation is initiated. They are for use in
housepold and commercial purposes, including appliances provided with coin-, tickdt-, or card-operated
mechgnisms, tumbler, agitator and spinner machines, combination washer-dryers, and extractors of the
centrifugal type.

1.3 This Standard does not apply to industrial and institutional type appliahces. Indystrial or institutional
appliapces are covered under the scope of Electric Washing Machines; CSA C22.2 No. 53, or Electric
Commercial Clothes-Washing Equipment, UL 1206.

NOTE: |ndustrial and institutional type appliances are not intended for usecy the general public, but only|by trained or supervised
personnel.

2 Definitions

NOTE: For the purpose of this Standard, the following definitiohs apply.

2.1 APPLIANCE, CORD-CONNECTED:</an appliance that is connected to the electrical supply by a
cord set or by a power-supply cord terminating in an acceptable attachment plug.

2.2 APPLIANCE, HOUSEHOLD TYPE — an appliance commonly used in, but not rgstricted to, a single-
family [dwelling.

2.3 APPLIANCE, PERMANENTLY CONNECTED - an appliance that is connecfed to the electrical
supply by means other than a supply cord and an attachment plug.

2.4 APPLIANGCE,-RECESSED - an appliance intended to be:

a) stipported by the floor; and

h) located immnr’liafnly adjiar\nnf toa wallin the rear or located immndi:\fnly 4 djacent to a Wa"’ a
cabinet, or another appliance on each side.

If the construction permits, a countertop can cover the appliance and adjacent cabinets and appliances. A
recessed appliance is not intended for permanent attachment to the building structure or to adjacent
cabinets or appliances.

2.5 APPLIANCE, STATIONARY — any appliance that is intended to be fastened in place or located in a
dedicated space.

2.6 APPLIANCE, WALL-INSERT - an appliance intended to be mounted permanently in a wall or other
vertical surface of a building or cabinet.
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2.7 AUTOMATIC — an appliance is considered to be automatically controlled if one or more of the
following conditions applies:

a) repeated starting of the appliance, beyond one complete predetermined cycle of operation, to
the point where some form of limit switch opens the circuit, is independent of any manual control;

b) during any single predetermined cycle of operation, the motor is caused to stop and restart one

or more times;

¢) upon energizing the appliance, the initial starting of the motor could be intentionally delayed
beyond normal, conventional starting; or

e mechanical load

could reduce the motor speed to re-establish starting-winding connectlons to the supply circuit.
2.8 BARRIER - a partition for the insulation or isolation of electric circuits, ‘for the |isolation of electric
arcs, of for the isolation of moving parts or hot surfaces. In this respect, a barrier could serve as a portion
of an ehclosure and as a functional part.
2.9 CIRCUIT, LINE-VOLTAGE - a circuit having characteristics\in excess of thode of a low-voltage
circuit.
2.10 CIRCUIT, LOW-VOLTAGE - a circuit having limited-voltage and energy capacity|supplied by:

a) a primary battery having an output voltage of 30 V or less;

b) a Class 2 transformer; or

c) a Class 2 power supply.
NOTE 1] A circuit that is derived from a circuit that'exceeds 30 V by connecting resistance or impedance, gr both, in series with the
supply cifcuit to limit the voltage and current islnot considered to be a low-voltage circuit.
NOTE 2] The term "low voltage” as used.in this clause relates to "extra low voltage” in Canada.
2.11 CONTROL, OPERATING - control, the operation of which starts or regulates the appliance during
normalloperation.
2.12 CONTROL, PROTECTIVE - control, the operation of which is intended to prevent the risk of
electrid shock;.fire, or injury to persons during normal or abnormal operation of the appljance.
NOTE: Ouring the evaluation of the protective control, the protective functions are verified under normal and fsingle-fault conditions of
the control.

2.13 CRITICAL COMPONENT - a component that performs one or more safety related functions whose
failure would result in an increased risk of fire, electric shock or injury to persons.

2.14 CURRENT-CARRYING PARTS - parts carrying current during normal or abnormal operation in
line-voltage circuits.

NOTE: With respect to Separation of circuits, 18.3, this term refers to parts in both low-voltage and line-voltage circuits.

2.15 ELECTRICAL CONNECTION - the physical interface between two points in a circuit such as spade
terminals, pin terminals, micro switch contacts, relay contacts, timer contacts, crimped connections, and
connections that are welded or soldered.
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2.16

ENCLOSURE - a material used to:

a) render inaccessible, by itself or in conjunction with acceptable enclosure barriers and

supplementary enclosures, any or all uninsulated current-carrying parts,
electrical components not having their own enclosures;

b) reduce the likelihood of propagation of ignition due to electrical disturbances

c¢) both (a) and (b).

internal wiring, or

occurring within; or

2.17 ENCLOSURE BARRIER - a material used to reduce the size of an opening in an enclosure that:

A polymeric enclosure barrier is evaluated as a functional polymeric part.

2.18

enclogure that:

2.19
wire a

factory-assembled'to the wire, is provided as a part of the appliance.

9) willnot pnrmif the entrance of 219 1 mm diameter rnd; and

b) does not comply with 6.2(a)(1) or (2).

ENCLOSURE, SUPPLEMENTARY - a material used to reduce the size o

a) will permit the entrance of a 19.1 mm diameter rod;and
b) does not comply with 6.2(a)(1) or (2); when enclosure barriers, if provided, a

A polymeric supplementary enclosure is evaluated as an enclosure.

FIELD WIRING TERMINAL — a terminal t6 which a wire may be connected in
nd a means of making the connectiongsuch as:

a) a pressure wire connector;
b) soldering lugs;
c) a soldered loop; ar

d) a crimped eyelet;

f an opening in an

e removed.

the field, unless the

mm and a height of

2.20 |FLAME CYLINDER - a projection of a vertical cylinder having a diameter of 20
50 mm).
2.21 HEATER ASSEMBLY - an assembly of:

a) a heating element;

b) electrical insulation (eg, refractory, mica, magnesium oxide); and

c¢) a frame or housing (eg, a metal sheath or the like) that holds the assembly together.

2.22 HEATING ELEMENT - the actual electrical conducting medium that is intended to be heated by an
electric current.

2.23 MEMBRANE SWITCH — a momentary switching device in which at least one contact is on, or made
of a flexible substrate.
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2.24 NONCOMBUSTIBLE MATERIAL - for purposes of this Standard a noncombustible material is:

a) metal;

b) a 5VA material; or

c) a material that complies with the requirements for enclosure flammability in accordance with the

127 mm flame test in UL 746C.

2.25 PART, DECORATIVE - a material used for no other function except appearance. A removable
polymeric control knob or lever may be considered a decorative part.

2.26 Wmmmmm
would fesult in a risk of fire, electric shock, or injury to persons.

2.27
serve g
or redu

2.28

conditi
other s
shall bg

2.29
more {
the en
D14.

NOTE: A

s electrical insulation or to support or enclose electrical components,)maintain
ce the risk of injury to persons.

RISK OF ELECTRIC SHOCK - a risk of electric shock&stonsidered to ex

multaneously accessible part is more than the following relevant values (these
e supplied from an isolating source):

a) 30 V rms;
b) 42.4 V peak for sinusoidal or nonsinuseidal AC;
c) 60 V dc continuous, or 60 V peak for interrupted DC outside the range of 10

d) 24.8 V peak for DC interruptéd-at a rate of 200 Hz or less
NOTE 1: A low-voltage circuit and\the secondary circuit of a Class 2 circuit do not involve a risk of el

NOTE 2: In Canada, the lgw-voltage circuit in NOTE 1 is an extra low-voltage power circuit.

RISK OF FIRE= A'risk of fire is considered to exist at any two points in a circu
nan 15 W cah.be delivered into an external variable resistor connected betwesg
| of 5 seeonds under normal conditions and single component fault condition

low'power circuit does not involve a risk of fire.

reakage of the part

PART, NONFUNCTIONAL — a part, such as thermal insulation or decorative material, that does not

electrical spacings,

ist if under normal

bns and single component fault conditions the potential between the part and garth ground or any

low-voltage circuits

200 Hz; and

ectric shock.

t where a power of
N the two points at
5; see 26.6.3.2 and

2.30 TEMPERATURE-REGULATING AND -LIMITING DEVICE, COMBINATION — a device that
functions to:

a) regulate the temperature under normal conditions of use; and

b) limit abnormal temperatures that might result from conditions of abnormal operation of the

appliance.

2.31 TEMPERATURE-LIMITING DEVICE — a device that:

a) functions only under conditions that produce abnormal temperatures; and

b) is not intended to function during normal operation of the appliance.
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2.32 TEMPERATURE-REGULATING DEVICE - a device that:
a) regulates temperature; and

b) functions during normal operation of the appliance.

2.33 VULCANIZED FIBRE — a material that, if 0.8 mm thick minimum and acceptably mounted and
secured, may be used as an enclosure barrier, but not as an enclosure or supplementary enclosure.

2.34 WITHIN 3 MM — falling within the dotted boundary formed by the flame cylinde
ends as shown in Figure 26.2.

r with hemispherical

3 Gdneral Requirements and Reference Publications
3.1 General requirements

3.1.1 [ Combination washer-dryers shall comply with this Standard and-also with the r
C22.2|No. 112 and UL 2158. Where more than one Standard applies, ‘preference s
Standard considered to require the highest standard of construction ortesting.

equirements of CSA
hall be given to that

3.1.2 | In Canada, the general requirements applicable to this,Standard are provided in CSA C22.2 No. 0.

3.1.3 | The values given in S| (metric) units shall bé normative. Any other valueg
informption purposes only.

3.2 Reference publications

3.2.1 | This Standard refers to the following publications, and where such reference is
the edition listed below. Such referefice shall include all amendments published
referencing Standard was approved.-Where reference is made to undated CSA Grg

given shall be for

made, it shall be to
up to the time this
up Standards, such

reference shall be considered to'refer to the latest edition and all amendments publishgd to that edition.

ASSE|1001-2021, Performance Requirements for Atmospheric Type Vacuum Breaker,

ASTM|B344-20, Standard Specification for Drawn or Rolled Nickel-Chromium and Ni
Alloys|for Electrical-Heating Elements

ASTM[D638M-96, Test Method for Tensile Properties of Plastics (Metric)

"2

ckel-Chromium-Iron

AST'VI NA02D 24 CQiomdaora Toof AMathod for MNaotformainmimey £ho To naoil Lo ' >) H=¢ P
"'T0L a1, Jldriiddiru 1ot vicurou 1ur1 UULUIII”IHIIy UIC TCTIonCTITTITIIATl TATOIotAriv

of Plastics

ASTM D6670-18, Standard Practice for Full-Scale Chamber Determination of Volatile Organic Emissions

from Indoor Materials/Products

ASTM E230/E230M-17, Standard Specification and Temperature-Electromotive Force (emf) Tables for

Standardized Thermocouples

Code of Federal Regulations, Title 10, Part 430, as amended from time to time (referenced as 49 CFR

430)
CSA B64 Series 21, Backflow Preventers and Vacuum Breakers

CSA C22.1-21, Canadian Electrical Code, Part |
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CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

0:20, General Requirements — Canadian Electrical Code, Part I
0.1:19, General Requirements for Double-Insulated Equipment
0.2-16 (R2020), Insulation Coordination

0.4:17 (R2022), Bonding of Electrical Equipment

0.5:16 (R2020), Threaded Conduit Entries

0.8:19, Safety Functions Incorporating Electronic Technology

CSA CR2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA CR2.2 No.

CSA CR2.2 No.

CSA Cp2.2 No.

CSA CR2.2 No.

0.15:15 (R2020), Adhesive Labels

0.17:22, Evaluation of Properties of Polymeric Materials
8-13 (R2018), Electromagnetic Interference (EMI) Filters
14-18, Industrial Control Equipment

18.1:13 (R2022), Metallic Outlet Boxes

18.2:06 (R2021), Nonmetallic Outlet Boxes

18.3:12 (R2022), Conduit, Tubing,and Cable Fittings
18.5:22, Positioning Devices

21-18, Cord Sets and-Power Supply Cords

24:21, Temperature-indicating and Regulating Equipment
38-18 Thermoset-Insulated Wires and Cables

39-13 (R2022), Fuseholder Assemblies

42:10 (R2020), General Use Receptacles, Attachment Plugs, and Simi

CSAC

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

2.2 No.

42.1:13 (R2022), Cover Plates for Flush-Mounted Wiring Devices
43:17 (2022), Lampholders

49-18, Flexible Cords and Cables

53:68 (R2019), Electric Washing Machines

55:15 (R2020), Special Use Switches

65-18, Wire Connectors

ar Wiring Devices

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

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

66.2-18, Low Voltage Transformers — Part 2: General Purpose Transformers

66.3-06 (R2020), Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

72:10 (2019), Heater Elements
74:16 (R2020), Equipment for Use with Electric Discharge Lamps
75:17 (R2022), Thermoplastic-Insulated Wires and Cables

77:14 (R2019), Motors with Inherent Overheating Protection

CSA(

CSA(

CSA(

CSA(

CSA(

CSA(

CSA(

CSA(

CSA(

CSA(

CSA(

CSA(

CSA(

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2 No.

22.2'No.

100-14 (R2019), Motors and Generators

107.1:16 (R2021), Power Conversion Equipment
108:14 (R2019), Liquid Pumps

111-18, General Use Snap Switches

112:21, Electric Clothes Dryers

127-18, Equipment and Lead Wires

139:19, Electrically Operated Valves

153:14 (R2019), Electrical\Quick Connect Terminals
156-M1987 (R2018);-Solid-State Speed Controls
158:10 (R2019), Terminal Blocks

177:13 (R2018), Clock Operated Switches

182.3-16 (R2021), Special Use Attachment Plugs, Receptacles, and G

188-18, Splicing Wire Connectors

CSA

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

22.2 No.

190 (R2021), Capacitors for Power Factor Correction
197:M83 (R2018), PVC Insulating Tape

198.1:21, Extruded Insulating Tubing

198.3:21, Coated Electrical Sleeving

210:15 (R2020), Appliance Wiring Material Products

onnectors

223:15 (R2020), Power Supplies with Extra-Low-Voltage Class 2 Outputs

235-04 ( R2017), Supplementary Protectors
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CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

. 248.1:22, Low-Voltage Fuses — Part 1: General Requirements

. 248.2:00 (R2019), Low Voltage Fuses — Part 2: Class C Fuses

. 248.3:00 (R2019), Low Voltage Fuses — Part 3: Class CA and CB Fuses
. 248.4:00 (R2019), Low Voltage Fuses — Part 4: Class CC Fuses

. 248.5:00 (R2019), Low Voltage Fuses — Part 5: Class G Fuses

. 248.6:00 (R2019), Low Voltage Fuses — Part 6: Class H Non-Renewable Fuses

CSA CR2.2 No

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA Cp2.2 No.

CSA CR2.2 No.

CSA CR2.2 No.

CSA Cp2.2 No.

CSA CR2.2 No.

. 248.7:00 (R2019), Low Voltage Fuses — Part 7: Class H Renewable)Fuses

248.8:11 (R2020), Low Voltage Fuses — Part 8: Class J Fuses
248.9:00 (R2019), Low Voltage Fuses — Part 9: Class K Fuses
248.10-11 (R2020), Low Voltage Fuses — Part 10:-Class L Fuses
248.11:11 (R2020), Low Voltage Fuses — Part'11: Plug Fuses
248.12:11 (R2020), Low Voltage Fuses* Part 12: Class R Fuses
248.14:00 (R2019), Low VoltageFuses — Part 14: Supplemental Fuseg
248.15-18, Low Voltage Fuses — Part 15: Class T Fuses

250.13:22, Light emitting diode (LED) equipment for lighting applications
2459-08 (R2017Y, Insulated Multi-pole Splicing Wire Connectors
2556:21\ Wire and cable test methods

4248.1:22, Fuseholders — Part 1: General Requirements

4248.4:02 (R2021), Fuseholders — Part 4: Class CC

CSAC

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

2.2 No.

4248.5:22, Fuseholders — Part 5: Class G

4248.6-07 (R2021), Fuseholders — Part 6: Class H

4248.8:18, Fuseholders — Part 8: Class J

4248.9:07 (R2021), Fuseholders — Part 9: Class K

4248.11-07 (R2021), Fuseholders — Part 11: Type C (Edison Base)
4248.12-18, Fuseholders — Part 12: Class R

4248.15-07 (R2021), Fuseholders — Part 15: Class T
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CSA C22.2 No. 60065:16 (R2020), Audio, Video and Similar Electronic Apparatus — Safety Requirements

CSA C22.2 No. 60335-1:16 (R2021), Safety of Household and Similar Electrical Appliances, Part 1:
General Requirements

CSA C22.2 No. 60691:19, Thermal-links — Requirements and application guide

CSA C22.2 No. 60950-1-07 (R2021), Information Technology Equipment Safety — Part 1: General
Requirements

CSA C22.2 No. 61058-1:17 (R2022), Switches for Appliances — Part 1: General Requirements

CSA €22.2 No. 62368-1:19, Audio/Video, Information and Communication Technology Equipment — Part
1: Safgty Requirements

CSA (360-13 (R2018), Energy Performance and Drum Volume of Household Electric Clothes Dryers

CSA E60384-1:14 (R2018), Fixed Capacitors for use in Electronic Equipment |— Part 1: Generic
Specification

CSA 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

CSA E60730-1:15, Automatic Electrical Conttéls for Household and Similar Use|— Part 1: General
Requifements

CSA E60730-2-6:17 (R2022), Automatic electrical controls — Part 2-6: Particular requirements for
automgtic electrical pressure sensing controls including mechanical requirements

CSA E60730-2-7:18, Automatic)Electrical Controls for Household and Similar Use |- Part 2: Particular
Requitements for Timers and Time Switches

CSA E60730-2-8:17 (R2022), Automatic Electrical Controls for Household and Simjlar Use — Part 2-8:
Particilar Requirements for Electrically Operated Water Valves, Including Mechanical Requirements

CSA E60730:2-9:18, Automatic Electrical Controls for Household and Similar Use — Part 2-9: Particular
Requirements for Temperature Sensing Controls

CSA E60730-2-15:14 (R2019), Automatic Electrical Controls for Household and Similar Use — Part 2-15:
Particular Requirements for Automatic Electrical Air Flow, Water Flow and Water Level Sensing Controls

CSA Component Acceptance Notice 5A, Announcement of Extension of the Component Acceptance
Service for Optocouplers and Related Devices

IEC 60127-1:2015, Miniature Fuses — Part 1: Definitions for Miniature Fuses and General Requirements
for Miniature Fuse-links

IEC 60695-2-10:2021, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods - Glow-wire
apparatus and common test procedure

IEC 60695-2-11:2021, Fire Hazard Testing — Part 2-11: Glowing/Hot-Wire Based Test Methods — Glow-
Wire Flammability Test Method for End-Products
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IEC 60695-2-13:2021, Fire Hazard Testing — Part 2-13: Glowing/Hot-Wire Based Test Methods — Glow
Wire Ignitability Test Method for Materials

IEC 60695-11-10:2013, Fire Hazard Testing — Part 11-10: Test Flames — 50 W Horizontal and Vertical
Flame Test Methods

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2020, Electromagnetic compatibility (EMC) — Part 4-3 : Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2012 RLV, Electromagnetic compatibility (EMC) — Part 4-4: Testing| and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014+AMD1:2017 CSV, Electromagnetic compatibility (EMC) — Pant 4-5: Testing and
measufement techniques — Surge immunity test

IEC 61000-4-6L.2023 RLV, Electromagnetic compatibility (EMC).—Part 4-6. Testing| and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 6[1000-4-11:22, Electromagnetic compatibility (EMC) — Part 4-11: Testing |and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests|for equipment with
input clirrent up to 16 A per phase

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing |and measurement
techniques — Harmonics and interharmonicg jncluding mains signalling at a.c. power port, low frequency

immunity tests

ISO 16000-9:2011, Indoor Air — Part'9: Determination of the Emission of Volatile Organfc Compounds from
Building Products and Furnishing = Emission Test Chamber Method

ISO/IELC 28360:2015, Information Technology — Office Equipment — Determination of |(Chemical Emission
Rates from Electronic Equipment

NFPA T0, National_Electrical Code

UL 20,|General-Use Snap Switches

UL 44, Thermoset-Insulated Wires and Cables

UL 62, Flexible Cords and Cables

UL 66, Fixture Wire

UL 83, Thermoplastic-Insulated Wires and Cables

UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances
UL 101, Leakage Current for Utilization Equipment

UL 157, Gaskets and Seals
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UL 224, Extruded Insulating Tubing

UL 248-1, Low-Voltage Fuses — Part: 1 General Requirements
UL 248-2, Low-Voltage Fuses — Part 2: Class C Fuses

UL 248-3, Low-Voltage Fuses — Part 3: Class CA and CB Fuses
UL 248-4, Low-Voltage Fuses — Part 4: Class CC Fuses

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

UL 248-6, Low-Voltage Fuses — Part 6: Class H Non-Renewable Fuses
UL 248-7, Low-Voltage Fuses — Part 7: Class H Renewable Fuses
UL 248-8, Low-Voltage Fuses — Part 8: Class J Fuses

UL 248-9, Low-Voltage Fuses — Part 9: Class K Fuses

UL 248-10, Low-Voltage Fuses — Part 10: Class L Fuses

UL 248-11, Low-Voltage Fuses — Part 11: Plug Fuses

UL 248-12, Low-Voltage Fuses — Part 12: Class'R Fuses

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

UL 248-15, Low-Voltage Fuses — Part 15: Class T Fuses

UL 248-17, Low-Voltage Fuses = Part 17: Class CF Fuses

UL 248-18, Low-Voltage.Fuses — Part 18: Class CD Fuses

UL 310, Electrical Quick-Connect Terminals

UL 429, Elegtrically Operated Valves

UL 486A-486B, Wire Connectors

UL 486C, Splicing Wire Connectors

UL 486E, Equipment Wiring Terminals for Use with Aluminum Conductors and/or Copper Conductors
UL 496, Lampholders

UL 498, Attachment Plugs and Receptacles

UL 508, Industrial Control Equipment

UL 508C, Power Conversion Equipment
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UL 510, Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape
UL 510A, Component Tapes

UL 514A, Metallic Outlet Boxes

UL 514B, Conduit, Tubing, and Cable Fittings

UL 514C, Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

UL 514D, Cover Plates for Flush-Mounted Wiring Devices

UL 634, Insulating Bushings

UL 723, Test for Surface Burning Characteristics of Building Materials
UL 746A, Polymeric Materials — Short Term Property Evaluations

UL 746B, Polymeric Materials — Long Term Property Evaluations

UL 744C, Polymeric Materials — Use in Electrical Equipment.Evaluations

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

UL 758, Appliance Wiring Material

UL 778, Motor-Operated Water Pumps.

UL 810, Capacitors

UL 817, Cord Sets and Power-Supply Cords
UL 840, Insulation Goordination Including Clearances and Creepages Distances for Elgctrical Equipment

UL 904, Outline of Investigation for Solenoids

UL 917,-Clock-Operated Switches

UL 935, Fluorescent-Lamp Ballasts

UL 969, Marking and Labeling Systems

UL 1004-1, Rotating Electrical Machines — General Requirements
UL 1004-2, Impedance Protected Motors

UL 1004-3, Thermally Protected Motors

UL 1004-7, Electronically Protected Motors

UL 1012, Power Units Other Than Class 2
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UL 1029, High-Intensity-Discharge Lamp Ballast

UL 1030, Sheathed Heating Elements

UL 1059, Terminal Blocks

UL 1077, Supplementary Protectors for Use in Electrical Equipment
UL 1097, Double Insulation Systems for Use in Electrical Equipment

UL 1206, Electric Commercial Clothes-Washing Equipment

UL 1283, Electromagnetic Interference Filters

UL 1310, Class 2 Power Units

UL 1484, Thermistor-Type Devices

UL 1441, Coated Electrical Sleeving

UL 1565, Positioning Devices

UL 1577, Optical Isolators

UL 1581, Reference Standard for Electrical Wires; Cables, and Flexible Cords

UL 1694, Tests for Flammability of Small Polymeric Component Materials

UL 1977, Component Connectors for-Use in Data, Signal, Control and Power Applicati

UL 2158, Electric Clothes Dryers
UL 24599, Insulated Multi-Pole Splicing Wire Connectors
UL 2557, Membrane Switches

UL 4200A, RProducts Incorporating Button Batteries or Coin Cell Batteries

pNns

UL 4248-1, Fuseholders — Part 1: General Requirements
UL 4248-4, Fuseholders — Part 4: Class CC

UL 4248-5, Fuseholders — Part 5: Class G

UL 4248-6, Fuseholders — Part 6: Class H

UL 4248-8, Fuseholders — Part 8: Class J

UL 4248-9, Fuseholders — Part 9: Class K

UL 4248-11, Fuseholders — Part 11: Type C (Edison Base) and Type S Plug Fuse
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UL 4248-12, Fuseholders — Part 12: Class R

UL 4248-15, Fuseholders — Part 15: Class T

UL 5085-2, Low Voltage Transformers — Part 2: General Purpose Transformers

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

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

UL 60065, Audio, Video and Similar Electronic Apparatus — Safety Requirements

UL 603

UL 60
Sectiol
the Sujf
UL 606
UL 607

UL 601
Pressu

UL 60
Switch

UL 607
Water

UL 607
Contro

UL 607
Water

UL 60

35-1, Household and Similar Electrical Appliances, Part 1: General Requireren

B84-14, Safety Requirements for Fixed Capacitors for Use in EleCtronic Eq
hal Specification: Fixed Capacitors for Electromagnetic Interference Suppressior
bply Mains

91, Thermal-Links — Requirements and Application Guide
30-1, Automatic Electrical Controls — Part 1: GeneralRequirements

'30-2-6, Automatic Electrical Controls — Part 2y Particular Requirements for A
re Sensing Controls Including Mechanical Requirements

y30-2-7, Automatic Electrical Controlsi~ Part 2: Particular Requirements fo
DS

[30-2-8, Automatic Electrical.Controls — Part 2: Particular Requirements for E|
Valves, Including Mechani¢al-Requirements

30-2-9, Automatic Electrical Controls — Part 2: Particular Requirements for Tg
s

30-2-15, Automatic Electrical Controls — Part 2: Particular Requirements for A
hnd Air ElowSensing Controls

D393,/ Passive Filter Units for Electromagnetic Interference Suppression — P3

ts

uipment - Part 14:
and Connection to

\utomatic Electrical

r Timers and Time

ectrically Operated

mperature Sensing

\utomatic Electrical

rt 3: Passive Filter

Units f

r'which Safety Tests are Appropriate

UL 60950-1, Information Technology — Safety — Part 1; General Requirements

UL 61058-1, Switches for Appliances — Part 1: General Requirements

UL 61800-5-1, Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety Requirements —
Electrical, Thermal and Energy

UL 62368-1, Audio/Video, Information and Communication Technology Equipment — Part 1: Safety
Requirements
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4 General Conditions for the Tests
4.1 Voltage and frequency

4.1.1 Unless otherwise specified in the requirements, all tests shall be conducted with the appliance
connected to a supply circuit with a rated frequency and a voltage (Vs) of:

a) 120 V for an appliance rated from 110 to 120 V;
b) 240 V for an appliance rated from 220 to 240 V; or

c) the maximum rated voltage of the appliance for an appliance rated other than as mentioned in
(ayor(o).

4.1.2 | The test voltage (Vt) used during the heating tests of Section 11 and theabnormal operation tests
of Segtion 19 shall be adjusted so that the calculated (see formula below) heating|circuit input (Wt) is
achieved. This compensates for heating elements with inputs at Vs (see 4121) that arg different than their
rated (marked) inputs.

W, = WV, !V,

where
W, = the calculated heating circuit input, W

W,, = the heating element rated (marked)dinput, W
V, = the supply circuit voltage specified'in 4.1.1

V,, = the heating element rated (marked) input, V

4.1.3 | If it is necessary to increase the appliance test voltage beyond the voltage as specified in 4.1.1, the
motor jshall be supplied from a‘separate circuit not exceeding the nominal system volfage (eg, 120 V, 240
V).

4.2 Testload

4.2.1 | Unlessotherwise specified, the test load shall:

a).eonsist of cloths as described in 4.3; and

b) have a dry mass equal to the manufacturer’'s recommended load or 0.048 kg/L of clothes- drum
volume, whichever is greater.

NOTE: Whenever a referee method is necessary to determine clothes-drum volume, the measurement is made in accordance with
the method described in CSA C360 or the U.S. Department of Energy (DOE) Energy Conservation Program for Consumer Products
— Paragraph 3.1 of Appendix J to Subpart B of 10 CFR 430, Uniform Test Method for Measuring the Energy Consumption of
Automatic and Semi-Automatic Clothes Washers.

4.3 Test fabric

4.3.1 The fabric used for tests shall be bleached, preshrunk cotton suiting, having a warp of 55 +2
threads per 25.4 mm and a filling of 48 +2 threads per 25.4 mm. Individual cloths shall be 610 x 915 mm,
double hemmed to a size of approximately 560 x 865 mm. A small number of smaller cloths, 305 x 305
mm, double hemmed to a size of 255 x 255 mm, may be used if necessary to make the total weight of
cloth correct.
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4.4 Thermocouples

4.41 Thermocouples shall consist of wires not larger than 24 AWG (0.21 mm?) and not smaller than 30
AWG (0.05 mm?). The thermocouple wire shall conform with the requirements for Special Tolerances
thermocouples as listed in the Tolerances on Initial Values of EMF versus Temperature tables in ASTM
E230/E230M.

4.5 Laundry detergent

4.5.1 Whenever laundry detergent is required for a test in this Standard it shall be AHAM detergent or
any other powdered laundry detergent having similar properties.

4.6 Lpaundry bleach

4.6.1 |Whenever laundry bleach is specified in this Standard, commercially”available liquid chlorine
bleaches for household use shall be acceptable.

4.7 Cheesecloth for heating and abnormal tests

4.7.1 |Whenever cheesecloth is required for a test in this ‘Standard, the cloth |shall be bleached
cheesdcloth running approximately 34 g/m? with a thread\count in the range of [0 — 13 x 9 — 12
threads/cm.

4.8 Test temperature

4.8.1 |The tests shall be conducted in a draught-free location and in general at an ambient temperature in
the range of 10 —40 °C (50 — 104 °F).

5 Marking and Instructions
5.1 Marking

Advisoly Note: In Canada, there are two official languages. Therefore, it is necessary|to have CAUTION,
WARNING, and DANGER markings in both English and French. Annex A lists accepjable translations of
the mgrkings specified in this Standard. When a product is not intended for use in Canada, cautionary

markings may be provided in English only.

5.1.1 |General

5.1.1.1 A marking that is required to be permanent shall be moulded, die-stamped, paint-stencilled,
stamped, or etched metal that is permanently secured, or indelibly stamped on a pressure-sensitive label
secured by adhesive. Pressure-sensitive labels and adhesive shall comply with CSA C22.2 No. 0.15 and
UL 969. If a pressure-sensitive label would be exposed to fabric softeners, bleach, or detergent because of
its location, the label shall comply with 5.1.1.2 and 5.1.1.3.

5.1.1.2 After being conditioned as described in 5.1.1.3, a pressure-sensitive label or a label secured by
cement or adhesive, immediately following removal from each test medium and after being exposed to
room temperature for 24 h following removal from each medium, shall:

a) demonstrate good adhesion and not have curled edges;

b) resist defacement or removal as demonstrated by scraping across the test panel with a flat metal
blade 0.8 mm thick held at right angles to the test panel; and
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c) be legible and resist defacement when rubbed with thumb or finger pressure.

5.1.1.3 Three samples of the label applied to test surfaces as in the intended application shall be
conditioned for 24 h in a controlled atmosphere maintained at 23 +2 °C (73.4 +3.6 °F) with a 50 +5 %
relative humidity. The samples shall then be immersed for 48 h in a solution representative of service use,
maintained at the temperature the solution would attain in service, but not less than 23 +2 °C (73.4
13.6 °F).

5.1.1.4 A marking required to be permanent shall be located on a part that would require the use of a tool
for removal.

51.1.5—A r\allfinngry markina intended-to-instruct the npnrgfnr shall bhe |ngi|f\|a and-visible to the operator

during| normal operation of the appliance. A marking giving servicing instructionsxghall be legible and
visiblelwhen such servicing is being performed.

5.1.1.6 A cautionary marking shall be prefixed by the word "CAUTION"{*WARNING”, or "DANGER” in
letters| not less than 3.2 mm high. The remaining letters of such markingshall not be less than 1.6 mm
high.

5.1.2 | Appliance markings

5.1.2.1 An appliance shall be rated in volts and in ampgéres. The number of phases|shall be included in
the rafings if the appliance is intended for connection 1o.a polyphase circuit, and the fratings shall include
the frequency expressed in hertz (Hz).

5.1.2.2 An appliance, as mentioned in 7.2, that'will not start and operate normally when connected to a
circuit|protected by a 15 A fuse of other than“the time-delay type, but that will start and operate normally
when gonnected to a circuit protected by-a 15 A time-delay fuse, shall be plainly and permanently marked
with the following or the equivalent:

"If conhected to a circuit protected by fuses, use time-delay fuses with this appliance”.

5.1.2.3 If replaceable fuses are provided, the maximum size in amperes of the fuge required shall be
permanently marked on.the appliance.

5.1.2.4 Appliances having field wiring terminals shall be marked with one of the following:

a) "Use-copper conductors only”
if the terminal is acceptable only for connection to copper wire;

b) "Use aluminum conductors only”
if the terminal is acceptable only for connection to aluminum wire;

c) "Use copper or aluminum conductors "or "Use copper, copper-clad aluminum, or aluminum
conductors”
if the terminal is acceptable only for connection to either copper or aluminum wire; or

d) "Use copper-clad aluminum or copper conductors”
if the terminal is acceptable only for connection to either copper or copper-clad aluminum wire.

5.1.2.5 A heating element rated more than 1 A and intended to be replaceable in the field shall be
marked with:

a) itsratinginVand Aorin Vand W,
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b) the manufacturer’s part number; or

¢) an equivalent means of identification.

The marking shall withstand the environment involved.

NOTE: An open-wire heating element need not be marked if it is part of an assembly that is marked as required.

5.1.2.6 An appliance that is intended to comply with 17.5.3 shall be marked, in a location that is visible
during installation and inspection with the word: "WARNING”, and the following statement or the
equivalent: "To reduce the risk of fire, this appliance must be fastened or otherwise secured to an
uncovered concrete floor”.

5.1.2.7
22.1.5,
equiva
only d
energiz
shall b
ungrou

If all ap

5.1.2.8
applian
produc

51.2.9
the wo

"To red
any us
the poy

If an appliance employs a non-current-carrying metal part that is not groun
the appliance shall be permanently marked with the word "WARNING? and
ent: "Certain internal parts are intentionally not grounded and may present a ri
iring servicing. Service Personnel — Do not contact the following-parts whi
ed: (list of ungrounded parts)”. The marking shall be located on the outside of
b readily visible before any servicing operation. The markingalso shall be log
nded part and it shall be readily visible before or when the part becomes access

proaches to ungrounded parts can be adequately covered by one marking:

a) then only one marking, visible from the outside of the appliance and at t
ungrounded parts, need be employed; or

b) if the marking is located on the ungrounded part, only one marking need be e

If a manufacturer produces or assembles appliances at more than one fa
ce shall have a distinctive marking, which may be in code, by which it can
L of a particular factory.

d "WARNING” and:the following or the equivalent:

uce the risk of ‘electric shock, disconnect this appliance from the power suppl
br maintepance. Turning the controls to the OFF position does not disconnect
ver supply™

ded as provided in
he following or the
sk of electric shock
e the appliance is
he appliance and it
ated close to each
ble.

he approach to the

mployed.

tory, each finished
be identified as the

An appliance provided with instructions for any type of user maintenance shall be marked with

y before attempting
this appliance from

The merrking shall be so located as to be visible before the maintenance is attempted.

5.1.2.10 An appliance shall have a permanent, legible marking that will be readily visible after the
appliance has been installed as intended without the necessity of moving the appliance. The markings

shall in

clude the:

a) manufacturer’s name, tradename, trademark, or other descriptive marking by which the
organization responsible for the product can be identified, hereinafter referred to as the

"manufacturer’s name”;
b) catalogue number or the equivalent;

¢) electrical rating; and

d) date of manufacture by week, month or quarter, and year, which may be abbreviated or in an

established or otherwise acceptable code.
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If an appliance employs a single motor as its only energy-consuming component, the electrical ratings on
the motor nameplate need not be shown elsewhere on the appliance if this nameplate is readily visible
after the motor has been installed in the appliance.

5.1.2.11 An appliance that is intended to be installed in a closet shall be provided with a permanent
marking that specifies the required clearances to all adjacent surfaces and the required ventilation in the
door. This marking may be included with other markings on a common label provided it is:

a) separate from the wording of all other markings on the label; and

b) visible during installation.

5.1.2.12 A stationary appliance employing an attachment plug in accordance with 20]3.6 shall be marked
in the Installation instructions, markings, or by a hang tag or equivalent:

"Conngct To Individual Branch-Circuit”.

5.1.2.13 With reference to 8.3, an appliance that is fastened or otherwise secured at a specific location
and is|intended to be connected to a supply circuit protected by a 15’A or a 20 A overcurrent-protective
devicg and that has a current rating greater than 50 % of the supply-circuit-curfent rating shall be
permanently marked to indicate that the appliance shall be connected only to a supply circuit to which no
lighting units or general-purpose receptacles are connected.\'he marking shall be located so that it will be
readily visible when the connections to the supply circuit are made.

5.1.2.14 If an appliance employs a dual-voltage motor and if the motor nameplate |is employed to give
the eITctricaI ratings of the appliance, as mentioned in 5.1.2.10, the appliance shal| also be marked to
indicate the voltage for which it shall be connec¢ted when it is in use.

5.1.2.15 If a cord-connected appliance eémploys a dual-voltage motor, instructions ghall be provided to
indicafe the type of attachment plug that should be used if the appliance is reconnectgd for the alternative
voltage.

5.1.2.16 A permanently connected appliance having one motor and other loads or more than one motor
with of without other loads:shall be permanently marked in a location that will be visible when connections
to the power-supply circuit are made and inspected. The markings shall include:

a) the minimum supply-circuit conductor ampacity in accordance with 5.1.2.17; jand

b) theumaximum rating and type of supply-circuit overcurrent-protective device, such as a non-
time-delay fuse or a dual-element time-delay fuse, in accordance with 5.1.2.18.

5.1.2.17 With reference to the requirement in 5.1.2.16(a), the minimum supply-circuit conductor
ampacity shall be based on the maximum input in accordance with Section 8.

5.1.2.18 With reference to the requirement in 5.1.2.16(b), the rating of the supply-circuit overcurrent-
protective device shall not exceed the rating of the fuse employed in the short-circuit test of the motor
overload-protective device employed in the appliance as specified in 19.8.2.

5.1.2.19 An appliance provided with double insulation shall be permanently marked with the words:

"DOUBLE INSULATION — When servicing, use only identical replacement parts”.

The words "DOUBLE-INSULATED” may be used instead of "DOUBLE INSULATION”.


https://ulnorm.com/api/?name=UL 2157 2024.pdf

30 CSA C22.2 No. 169:24 ¢ UL 2157 OCTOBER 30, 2024

5.1.2.20 An appliance shall not be marked with a double insulation symbol (a square within a square),
the words "DOUBLE INSULATION?”, or the equivalent unless it complies with the requirements for double-
insulated appliances in accordance with CSA C22.2 No. 0.1 and UL 1097.

5.1.2.21 A marking shall state the weight of clothes (in Ib and kg) that the appliance is intended to wash
at one time. The weight of clothes need not be included in the marking on a washing machine if this
information or its equivalent is given in the instructions for operation that the manufacturer provides with
the appliance.

5.1.2.22 A pressure wire connector intended for connection of an equipment-grounding conductor shall
be identified by being marked "G”, "GR”, "GND”, "Ground”, "Grounding”, with the grounding symbol
illustrated in Figure 5.1, a similar marking; or by a marking on the wiring diagram provided on the
appliarice.

Figure 5.1
Grounding Symbol

IEC417, Symbol 3019

5.1.2.28 A dedicated.receptacle shall have a marking immediately adjacent to it ideptifying its use. The
marking shall include the statement:

"Not a general-use receptacle — For use with only".

A des ipﬁcn Cf {'Iha nadactal or dra\vnlar vna \uoohinn machina to ha connactad to fhe ruceptacle, including

T PTTTotarot vty pTwWwao 9 TTCToO TGO e Ctot—to—t

the model number, catalog number, or other identification determined to be equivalent, and the electrical
rating in volts and amperes, shall be inserted in the blank space.

5.1.3 Wall-mounting kits and stands

5.1.3.1 A wall-mounting kit or an appliance stand packaged and marketed separately for the basic
appliance or recommended by the appliance manufacturer for use with the basic appliance shall be
permanently and legibly marked with a catalogue number or the equivalent. Information packaged with the
appliance shall identify, by catalogue number:

a) the wall-mounting kits;

b) the appliance stands that have been investigated and found acceptable for use with the
appliance; or
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c) the appliance with which the wall-mounting kit or appliance stand is intended

to be used.

5.1.3.2 The catalogue number mentioned in 5.1.3.1 shall appear in at least one of the following locations:

a) on the wall-mounting kit or appliance stand;
b) on the package containing the wall-mounting kit or appliance stand; or

c) in the information furnished with the wall-mounting kit or appliance stand.

5.2 Instruction manual

5.21

5.2.1.1

5.2.1.4

5.2.1.3

5.2.1.4

]

General

A household appliance shall be provided with:

a) instructions pertaining to a risk of fire, electric shock, or injury to.persons asg
of the appliance;

b) installation instructions;
¢) operating instructions; and

d) if applicable, user-maintenance instructions.

The instructions required by 5.2.1.1 shall be:

a) in separate manuals; or

ociated with the use

b) combined in one or more manuals, provided the instructions pertaining to a risk of fire, electric

shock, or injury to persons are emphasized and in a separate format to distin
rest of the text.

The following material shall be provided as printed material:

a) the instructions) pertaining to a risk of fire, electric shock, or injury to pers
5.2.1.1(a) and\8.2.1.7; and

b) a minimum set of installation and operating instructions, such as a qui
includes.the required warning instructions required by 5.3 and 5.2.2.

juish them from the

5ons as required by

ck start guide, that

All other instructions may be provided in electronic read-only media format o

nly, such as a DVD,

website, flash drive or CD-ROM. If any electronic media instructions are provided, the instructions and
warning statements required by 5.2.1.1 shall also be included within the electronic media instructions.

5.2.1.5 The printed instructions material referenced in 5.2.1.3 shall contain detailed instructions of how to
obtain a printed copy of the material contained in electronic format.

5.21.6
by other literature or markings provided with the appliance, shall be considered with respect to the risks
that might be present during the repair and after the repair has been completed.

Instructions for user repair that are provided with an appliance, or that are sp

ecifically referenced

5.2.1.7 Any heading or statement requiring the cautionary prefix "WARNING” shall be entirely in upper
case letters or otherwise emphasized to distinguish it from the rest of the text.
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5.2.1.8 Unless otherwise indicated, the text of all instructions shall be in the words specified or words
that are equivalent, clear, and understandable. However, there shall be no substitute for the word
"WARNING”.

NOTE: If the appliance is such that the specific wording is unnecessary or conflicting, the wording may be omitted or modified as

applicable.

5.2.2

5.2.2.1

Instructions pertaining to a risk of fire, electric shock, or injury to persons

The instructions pertaining to a risk of fire, electric shock, or injury to persons

shall warn the user

of reasonably foreseeable risks and state the precautions that should be taken to reduce such risks.

5222
instruc
either

5.2.2.3

5.2.2.4
well as

The heading "IMPORTANT SAFETY INSTRUCTIONS?” or the equivalent sha
ions required in 5.2.2.4, and the statement "SAVE THESE INSTRUCTIONS”| or
recede or follow the list (see 5.2.1.7).

The instructions shall include the appropriate instructions from 5.2.2:4 and 5.2

| precede the list of
the equivalent shall

2.5.

The instructions required by 5.2.2.1 shall include the items in"the following lis
any other instructions a manufacturer considers to be necessary for the applian

t, as applicable, as
ce. The items in the

list may be numbered (see 5.2.1.7).
IMPORTANT SAFETY.INSTRUCTIONS
WARNING - To reduce the risk of fire, electric_shock, or injury to persons when usjng your appliance,

follow basic precautions, including the following:

1) Read all instructions before using\the appliance.

2) Do not wash articles that havebeen previously cleaned in, washed in, soake|
gasoline, dry-cleaning solvents, or other flammable or explosive substance
vapours that could ignite’orexplode.

d in, or spotted with
5, as they give off

3) Do not add gaseline, dry-cleaning solvents, or other flammable or explosive substances to the

wash water. These substances give off vapours that could ignite or explode.

4) Under certain conditions, hydrogen gas may be produced in a hot-water s
been used for 2 weeks or more. HYDROGEN GAS IS EXPLOSIVE. If the hot-w|
been used for such a period, before using a washing machine, turn on all hot-w
the.water flow from each for several minutes. This will release any accumulate
the gas is flammable, do not smoke or use an open flame during this time.

ystem that has not
ater system has not
ater faucets and let
H hydrogen gas. As

5) Risk of Suffocation and Injury from Entrapment: Do not allow children to play on or in the

appliance. Close supervision of children is necessary when the appliance is use
6) Before the appliance is removed from service or discarded, remove the door.
7) Do not reach into the appliance if the tub or agitator is moving.

8) Do not install or store this appliance where it will be exposed to the weather.

9) Do not tamper with controls.

d near children.

10) Do not repair or replace any part of the appliance or attempt any servicing unless specifically

recommended in the user-maintenance instructions or in published user-repair i
understand and have the skills to carry out.

nstructions that you
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11) Do not use replacement parts that have not been recommended by the manufacturer (e.g.
parts made at home using a 3D printer).

SAVE THESE INSTRUCTIONS

5.2.2.5 The instructions pertaining to a risk of fire, electric shock, or injury to persons shall include (a) (b),
or (c) below, as applicable. As an alternative, (a) or (b) may be included in the installation instructions, and
(c) may be included in the user-maintenance instructions. If the instructions in (a) and (b) are included in
the installation instructions, and if (c) is included in the user-maintenance instructions, a reference to these
instructions shall be included as a separate item in the list required by 5.2.2.4 (see 5.2.1.7).

a) For a grounded, cord-connected appliance:

GROUNDING INSTRUCTIONS

This appliance must be grounded. In the event of malfunction or breakdown, g
the risk of electric shock by providing a path of least resistance forvelectric cu
is equipped with a cord having an equipment-grounding conductor and a grou
must be plugged into an appropriate outlet that is properly installed and grou
with all local codes and ordinances.

WARNING — Improper connection of the equipmentzgrounding conductor ca
electric shock. Check with a qualified electrician or-serviceman if you are in dou
appliance is properly grounded.

Do not modify the plug provided with the appliance — if it will not fit the outlet,
installed by a qualified electrician.

b) For a permanently connected appliance:
GROUNDING INSTRUCTIONS

This appliance must beseonnected to a grounded metal, permanent wi
equipment-grounding conductor must be run with the circuit conductors an
equipment-grounding terminal or lead on the appliance.

c¢) For a double=insulated, cord-connected appliance:
SERVICINGA DOUBLE-INSULATED APPLIANCE

In a.deuble-insulated appliance, two systems of insulation are provided inste
grounding means is provided on a double-insulated appliance, nor should a n

rounding will reduce
rent. This appliance
ding plug. The plug
nded in accordance

n result in a risk of
bt as to whether the

have a proper outlet

ing system, or an
d connected to the

hd of grounding. No
neans for grounding

be’added to the appliance. Servicing requires extreme care and knowledge

of the system, and

should be done only by qualified service personnel. Replacement parts for a double-insulated
appliance must be identical to those parts being replaced. A double-insulated appliance is marked
with the words "DOUBLE INSULATION” or "DOUBLE INSULATED”. The double-insulation symbol

(a square within a square) may also be marked on the appliance.

Installation instructions

The installation instructions shall include all the information needed to install the appliance for use

as intended, and shall be preceded by the heading "INSTALLATION INSTRUCTIONS” or the equivalent.

5.3.2 The installation instructions of an appliance that is intended to comply with 17.5.3 shall also include
the warning marking required by 5.1.2.6.
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5.3.3 The installation instructions of an appliance that is intended to be installed in a closet shall specify
the required clearances to all adjacent surfaces and the required ventilation in the door.

5.3.4 The installation instructions of an appliance that employs non-current-carrying metal parts within
the enclosure that are accessible during installation and not grounded in accordance with 22.1.5 shall

include

54 O

the warning marking required by 5.1.2.7.

perating instructions

5.4.1 The operating instructions shall include all the information needed to operate an appliance as
intended, and shall be preceded by the heading "OPERATING INSTRUCTIONS” or the equivalent (see
5.2.1.7)

5.4.2 |The operating instruction shall:

543
on how
or watsg

a) explain and describe the location, function, and operation of each user-ope
appliance; and

b) include the statement:

"WARNING — To reduce the risk of fire, electric shock, or-ihjury to persons, rea
SAFETY INSTRUCTIONS before operating this appliance”.

NOTE: This statement may be omitted if the IMPORTANT SAFETY INSTRUCTIONS required 4
included in the operating instruction manual immediately prior to the operating instructions.

For vertical axis machines, the operating«instructions shall be provided with insf
to properly wash water-resistant and-water-repellant type clothing, or not to W
r repellant-type clothing. These instruetions shall include the following or equiva

rated control of the

d the IMPORTANT

2.2.1 10 5.2.2.5 are

y 5.

ructions to the user
ash water-resistant
ent:

"WARNING: Failure to closely follow_these instructions may result in an abnormal vjbrating and out-of-
balancg condition that could resultin’physical injury, property damage, and/or applianceé damage.”

5.5 User-maintenance instructions

5.5.1 [The user-maintenance instructions shall include explicit instructions for all cle@ning and servicing
that is jntended to<be performed by the user, such as lubrication, adjustments, or rempval of lint, dust, or
dirt.

5.5.2 |The user-maintenance instructions shall be preceded by the heading "USER-MAINTENANCE
INSTRUCETIONS” or the equivalent (see 5.2.1.7).

5.5.3 The user maintenance instructions of an appliance that employs non-current-carrying metal parts
within the enclosure that are accessible during user servicing and not grounded in accordance with 22.1.5

shallin

clude the warning marking required by 5.1.2.7.

5.6 Appliance stand and wall-mounting kit instructions

5.6.1

Installation instructions for an appliance stand or wall-mounting kit shall include

a complete list and

description of all parts that are included with the kit or stand, and a complete and detailed description of
any additional readily available part, such as a nail, a screw, or a piece of lumber, that is needed but not
included with the kit or stand. The instructions shall be included with the wall-mounting kit or appliance
stand, and shall contain sufficient detail so that the kit or stand can be installed as intended.
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5.6.2 The appliance stand and wall-mounting kit instructions shall be preceded by the heading
"APPLIANCE STAND AND WALL-MOUNTING KIT INSTRUCTIONS” or the equivalent (see 5.2.1.7).

6 Protection against accessibility to current-carrying parts

6.1  Where an opening in an enclosure has a minor dimension (see 6.5:

a) less than 25.4 mm, an uninsulated current-carrying part or film-coated wire shall not be
contacted by the probe illustrated in Figure 6.1; or

b) of 25.4 mm or more, an uninsulated current-carrying part or film-coated wire shall be positioned
from the opening as specified in Table 6.1, to reduce the likelihood of electric shock resulting from
unintentional contact with such a part or wire.
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Figure 6.1
Articulated Probe with Web Stop
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Minimum Acceptable Distance from an Op-le-:ar:[i)::-fq6t.(':oI a Part that Might Involve a Risk of Electric
Shock
Minor dimensions of opening,® mm Minimum distance from opening to part, mm
<19.1 114.0
254 165.0
31.8 190.0
38.1 318.0
47.6 394.0
54.0 4440
>54.0 <152.0 762.0
@See §.5
NOTEB:
1 - Bejween 19.1 mm and 54.0 mm, interpolation is used to determine a value between yvalues specified in[the table.
2 — Any dimension less than 25.4 mm applies to a motor only.
6.2 A motor with an integral enclosure that has an opening with-a minor dimension (sge 6.5):

a) less than 19.1 mm is acceptable, if:

2) in a directly accessible motor«(see 6.6), an uninsulated current-car
contacted by the probe illustrated in Figure 6.3; and

contacted by the probe‘illustrated in Figure 6.4; and

b) of 19.1 mm or more is:acceptable, if an uninsulated current-carrying part o
spaced from the opening-as specified in Table 6.1.

1) film-coated wire cannot be contactéd\by the probe illustrated in Figure 6.2;

ying part cannot be

3) in an indirectly accessible motor (see 6.6), an uninsulated current-carnrying part cannot be

r film-coated wire is
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Figure 6.2
Probe for Film-Coated Wire

19.1mm (3/4") DIA. —_

T=— ANY CONVENIENT LENGTH

PA

12.7mm (1/2") DIA. \\

— N

140C

=— 101.6mm _(4") ~>I

AN

6.4mm (1/4") RAD.



https://ulnorm.com/api/?name=UL 2157 2024.pdf

OCTOBER 30, 2024 CSA C22.2 No. 169:24 ¢ UL 2157 39
Figure 6.3
IEC Accessibility Probe with Stop Plate
Stop plate
| A 180
80
‘ 60
! | 30 B36 50' Cylindrical
N k 1 1 I
[ LA ) 2@}@( & ST /| &
| T\ [S AR 1A \S SN ‘
’ L / T [JW ' ' A |'3 R=2
10 A-A B-B
! 50 SECTION
| _ F—| 20—
S o ) Spherical
. pherica
All Dimensions in T | m\
Millimeters S (_ ' %m..f Iz /
ST NN
| 1472 | R=4 cc
C SECTION

pal120-1

Dimensfons in mm

Material:

Linear:
Toleran

on an
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on lindar dimensions:
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metal, except where otherwise specified

es on dimensions without specific tolerance!

Both joifts shall permit movement-in the same plane and the same direction through an angle of 90° with a 4 to +10° tolerance.
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Figure 6.4

Probe for Uninsulated Current-Carrying Parts
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he probes referenced in 6.1 and\6.2 and illustrated in Figure 6.1, Figure 6.2, Figure 6.3, and Figure
Il be applied to any depth thatthe opening will permit and shall be rotated or angled before, during,

and affer insertion through the(opening to any position that is necessary to examine [the enclosure. The

probes
necesg

64 T
access
shall bq

6.5 W

illustrated in Figure 6.1 and Figure 6.4 shall be applied in any possible cpnfiguration and, if
ary, the configurationishall be changed after insertion through the opening.

he probes referenced in 6.1 and 6.2 shall be used as measuring instruments to determine the
ibility provided by an opening, and not as instruments to measure the strength|of a material. They
b applied with the minimum force necessary to determine accessibility.

ithreference to the requirements in 6.1 and 6.2, the minor dimension of an opehing is the diameter

of the |

argesteytindricatprobehavingahemisphericat-tipthat canbeinserted-throughthe opening.

6.6 With reference to the requirements in 6.2:

a) an indirectly accessible motor is a motor that is:

1) accessible only by opening or removing a part of the outer enclosure, such as a guard or
panel, that can be opened or removed without using a tool; or

2) located at such a height or is otherwise guarded or enclosed so that it is unlikely to be
contacted; and

b) a directly accessible motor is a motor that:

1) can be contacted without opening or removing any part; or


https://ulnorm.com/api/?name=UL 2157 2024.pdf

OCTOBER 30, 2024

CSA C22.2 No. 169:24 ¢ UL 2157

41

2) is located so as to be accessible to contact.

6.7 Terminals, wires, or other current-carrying parts shall not be exposed by the removal of covers:

a) that open for cleaning and do not require the use of a tool (eg, screwdr
removal; or

b) for coin or ticket collection on coin-, ticket-, or card-operated appliances.

iver) for opening or

6.8 With reference to the requirements in 6.1 and 6.2, insulated brush caps are not required to be
additionally enclosed.

6.9 T
sides

and ba
the ap,
plane

distan
acces
shall b

6.10

6.11
be in g

6.12
or cov

NOTE:
project

6.13

gives
neces

6.14
the do

6.15

he requirements in 6.1 and 6.2 apply to the back of a freestanding appliance

bf a recessed appliance. For the bottom of a freestanding or recessed applianc
ck of the appliance can be positioned no more than 38.1 mm (1.5 in) above' the
pliance rests, the tip of the probe, illustrated in Figure 6.1, shall be inserted up t
pf the opening created between the bottom edge of the appliance and the supp|
ce between the bottom edge of the appliance and supporting ‘surface is gre
Sibility through the opening created between the bottom of the.appliance and the
e evaluated in accordance with Table 6.1.

The accessibility of protective devices shall be determined by the following requ

A protective device, such as a fuse, the functioning of which requires renewal g
readily accessible location.

A protective device shall be wholly inacecessible from outside the appliance wit

er.

['he operating handle of a circuit breaker-the operating button of a manually operable motor protec
utside the appliance enclosure.

A door or cover of an enclosure shall be hinged or otherwise attached in an eg
access to any overload-protective device, the functioning of which requires
sary to open the-caver in connection with the operation of the protective device.

Means shalkbe provided for holding the door or cover over a fuseholder in a
br or covershall be tight fitting.

Theconstruction and installation of a fuseholder shall be such that an uninsula

and to the back and
e if the front, sides,
surface upon which
b 150 mm inside the
prting surface. If the
ater than 38.1 mm,
b supporting surface

rements.

r replacement, shall

hout opening a door

or, and similar parts may

uivalent manner if it
renewal, or if it is

closed position, and

ted current-carrying

part o
fuses.

herthamthe—screwshettorclipswilt mot beexposedtocontact by persons e

7 Starting of Motor-Operated Appliances

7.1
fuse.

7.2 Forthetestin 7.1, a time-delay fuse shall be employed if the appliance.

noving or replacing

An appliance shall start and operate normally on a circuit protected by an ordinary (not a time-delay)

a) will start and operate normally on a circuit protected by a time-delay fuse; and

b) is marked in accordance with 5.1.2.2.
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7.3 To determine whether an appliance complies with the requirements in 7.1, the appliance shall be
connected to a supply circuit of the rated test voltage and rated frequency. The appliance shall be started
three times with the control(s) set to that part of the cycle resulting in the highest starting current. The
appliance shall be allowed to come to full speed after each start, and to come to rest between successive
starts. The performance is unacceptable if the fuse opens or an overload protector provided as part of the
appliance trips.

8 Power Input and Current

8.1 The current input shall not be more than 110 % of the marked rating with the appliance connected to
a supply circuit of rated voltage and frequency. During a representative period, such as filling with water,
washing, rinsing, water exiraction, spinning or braking, where the power input is the highest, the current
input ig the arithmetic mean value of that representative period.

8.2 Ah appliance provided with a dedicated receptacle shall be tested with the receptacle loaded with the
intended ampere load. A pedestal or drawer-type clothes washer may be used for this (oad, or a simulated
load may be used.

8.3 Unless marked in accordance with 5.1.2.13, the rating of an appliance that is fastened or otherwise
securefl at a specific location and intended to be connected to a;stipply circuit protectgd by a 15 A or a 20
A overgurrent-protective device shall not exceed 50 % of the supply-circuit-current rating.

9 Heating
9.1 General

9.1.1 |An appliance shall be tested as described in 9.2 to 9.11, and shall not:

a) reach a temperature, at any point, high enough to result in a risk of fire|or to damage any
material used in the appliance;_or

b) exceed the temperature rises specified in Table 9.1.

Table 9.1
Maximum Acceptable Temperature Rises

Location °C (°F)
1 Varnished-cloth insulation 60 (140)
2 Fuses

a)Class J,L, Tand CC
1) tube 100 (212)
2) ferrule or blade 85 (185)
b) Others 652 (149?)
3 Fibre employed as electrical insulation 65 (149)
4 Wood or other combustible material, including the inside surfaces of the test enclosure 65 (149)
and the surface supporting the appliance
5 Class A insulation systems on coil windings of an ac motor having a frame diameter of b, c,d
more than 178 mm, a dc motor, and a universal motor in
a) an open motor

Table 9.1 Continued on Next Page
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Table 9.1 Continued

Location °C (°F)
1) thermocouple method
2) resistance method 65 (149)
b) a totally enclosed motor 75 (167)
1) thermocouple method 70 (158)
2) resistance method 80 (176)
6 Phenolic composition employed as electrical insulation or as a part, the malfunction of 125° (257°)
which could result in a risk of injury to persons
7 trstated-wires-ane-eords 35°7(95°)
8 At any point within a terminal box or wiring compartment of a permanently connected 35 (95)
appliance
9 Sealing compound 40 less than melting point
10 Capacitors
a) electrolytic 409 (1049)
b) other types 65" (149"
11 Class A insulation systems on coil windings of an ac motor having a ftame diameter of b,c,d
178 mm or less, not including a universal motor in
a) an open motor; thermocouple or resistance method 75 (167)
b) a totally enclosed motor; thermocouple or resistance:method 80 (176)
12 Class 130 insulation systems, other than as specified,in*13 and 14(a); thermocouple 80 (176)
method
13 Class B insulation systems on coil windings of an ac motor having a frame diameter of b, c,d
more than 178 mm, of a dc motor, and of a yfiversal motor in
a) an open motor
1) thermocouple method 85 (185)
2) resistance method 95 (203)
b) a totally enclosed motor
1) thermocouple. method 90 (194)
2) resistance method 100 (212)
14 Class B insulation systems on coil windings of an ac motor having a frame diameter of b, c,d
178 mm o, less, not including a universal motor in
a) an open motor and on vibrator coils; thermocouple or resistance method 95 (203)
b) a totally enclosed motor; thermocouple or resistance method 100 (212)
15 Class F insulation systems on coil windings of an ac motor having a frame diameter of d
more than 178 mm, of a dc motor, and of a universal motor in
a) an open motor
1) thermocouple method 110 (230)
2) resistance method 120 (248)
b) a totally enclosed motor
1) thermocouple method 115 (239)
2) resistance method 125 (257)
15A Class F insulation systems on coil windings of an ac motor having a frame diameter of d
178 mm or less, not including a universal motor,
a) an open motor thermocouple or resistance method 120 (248)

Table 9.1 Continued on Next Page
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Table 9.1 Continued

Location °C (°F)
b a totally enclosed motor thermocouple or resistance method 125 (257)
16 Transformer windings
a) Class 105 insulation systems
1) thermocouple method 65 (149)
2) resistance method 75 (167)
b) Class 130 insulation systems
1) thermocouple method 85 (185)
2) resistance method 95 (203)
17 Windings of relays, coils, buzzers, and the like
a) Class 105 insulation systems
1) thermocouple method 65 (149)
2) resistance method 85 (185)
b) Class 130 insulation systems
1) thermocouple method 85 (185)
2) resistance method 105 (221)

temper;

be mor
system

CAtap
means
temper,
thermo

4 This i
boxes,
¢ Phen

cords.

insulati

@ Thesg limitations do not apply to classes of fuses that have been investigated and found to be acceptable

htures.

b For anp automatic washing machine or an automatic combinatiofwasher-dryer, the maximum acceptable t

5 will not be adversely affected by the higher temperature (see 9.6 and 9.7).

of a thermocouple may be more than the maximum acceptable temperature specified in this table, p
bture as measured by the resistance method.is'not more than that specified. The temperature meas|
Couple may be more than the specified value by

Temperature rise, °C — thermocouple

Reference item method
5(a) 15
11(a) 5
13(a) 20
14(a) 10

pnd the like,)used solely for motor mounting, cooling, assembly, or connection.

A rubber=t fthi ; = ; =
entering a motor may be subjected to a higher temperature if the conductor is provided with sleeving or a braid that has been
investigated and found acceptable for use at the higher temperature. This does not apply to thermoplastic-insulated wires or

9 For an electrolytic capacitor that is physically integral with or attached to a motor, the maximum acceptable temperature rise on

ng material integral with the capacitor enclosure shall be not more than 65 °C (149 °F).

P A capacitor that operates at a temperature rise of more than 65 °C (149 °F) may be evaluated on the basis of its marked
temperature limit.

b than the values specified in this table for short intervals>during the cycle, provided analysis indicates that the insulation

bint on the surface of a coil where the temperature-is affected by an external source of heat, the temperature measured by

the diametér'measured in the plane of the lamination of the circle circumscribing the stator frame,

lic composition, rubber, and thermoplastic insulation that has been investigated and found acceptaly
temperpturesunay be used at those temperatures.

for use at higher

Emperature rises may

ovided the
red by means of a

xcluding lugs, fins,

le for use at higher

tor of a flexible cord

9.1.2 A motor-protective, thermal, or overcurrent-protective device shall neither operate nor open the
circuit during the heating test.

9.1.3 All temperature rises in Table 9.1 are based on an assumed ambient temperature of 25 °C (77 °F).
An observed temperature shall be corrected by addition [if the ambient temperature is lower than 25 °C
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(77 °F)] or by subtraction [if the ambient temperature is higher than 25 °C (77 °F)] of the difference
between 25 °C (77 °F) and the ambient temperature.

9.1.4 A temperature shall be considered to be constant when three successive readings taken at
intervals of 10 % of the previously elapsed duration of the test, but not less than 5 min intervals, indicate
no change.

9.1.5 Ordinarily, coil or winding temperatures shall be measured by thermocouples unless the:
a) coil is inaccessible because of mounting, such as a coil immersed in sealing compound; or

b) coil-wrap includes thermal insulation of more than two layers, up to a 0.8 mm maximum, of
cotton, paper, rayon, or the like.

For a thermocouple-measured temperature of a coil of an ac motor other thama-universal motor (refer to
Table P.1, ltems 11 and 14) having a frame diameter of 178 mm or less Jsee Note (c) in Table 9.1], the
thermgcouple shall be mounted on the integrally applied insulation of the eonductor.

9.1.6 | When the temperature of a coil or winding is not obtainable usihg the thermocouple measurement
method, (e.g. encapsulated coils) the change-of-resistance methad shall be used.

9.1.7 | When using the change-of-resistance method, a winding shall be at room temperature at the start
of the fest, and the temperature of a winding shall be calculated using the formula:

)

R, - R,

At =
R,

where
At is the temperature rise of-the winding;

R; is the resistance at the’beginning of the test;
R, is the resistance.at the end of the test;

kis equal to

a)'225 for aluminium windings and copper/aluminium windings with an gluminium content =
85 %,

b) 229,75 for copper/aluminium windings with a copper content > 15 % fo < 85 %,

c) 234,5 for copper windings and copper/aluminium windings with a copper content = 85 %;
t, is the room temperature at the beginning of the test;
t, is the room temperature at the end of the test.

NOTE: It is recommended that the resistance of windings at the end of the test be determined by taking resistance measurements as
soon as possible after switching off and then at short intervals so that a curve of resistance against time can be plotted for
ascertaining the resistance at the instant of switching off.

© IEC. This material is reproduced from IEC 60335-1 Ed. 6.0 en:2020 with permission of the American National Standards Institute
(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.
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9.1.8 For a motor employing Class A or Class B insulation systems, the conditions under which the

analysi

s mentioned in Note (b) in Table 9.1 may be undertaken are when:

a) the appliance normally follows a predetermined duty cycle automatically scheduled by the
appliance control. It is not intended that the user govern the behaviour of the appliance, other than

to de-energize it, after the normal cycle of operation has been initiated;

b) no temperature rise is more than 115 °C (239 °F) for Class A insulation

systems or 140 °C

(284 °F) for Class B insulation systems, regardless of the duration of such temperature; and

c) the properties of the insulation used are known over a wide range of temperatures.

+ L) - fal

9.1.9
system
temper

lo ry lo, 4 £ + | H ool A
|47 \U} W JIC I, TUIN a TTTUtJUIl Clllpluyllly widoo M\ Ul

s, the analysis to determine whether insulation systems will be adversely
atures shall be conducted as follows:

AL+l £ + Al
VVIUT TTCICTITITIVT (U TNU d J.

a) the values of motor winding temperatures obtained during one camplete cyc
be plotted using the temperatures as abscissas (X-axis) and thg, times as ord
the curve shall be drawn;

b) the axis of ordinates shall be divided into intervals by, erecting abscissas
points. The number of such points shall be adequateo represent clearly all s
represented by the curve;

c) from the curve, the maximum value of temperature for each interval shall
from each maximum-temperature value, the maximum-temperature rise for ea
determined by subtracting the ambient temperature;

d) for each maximum-temperature rise;\the value of the expected percentage of
determined from Figure 9.1;

e) each value of the expected percentage of normal life shall be divided by 100
of this quotient shall be taken; and

f) the sum of the reciprocals shall be divided by the number of intervals obtaine]
If the result is lessithan unity, the insulation systems can be expected to have
normal, and are not considered to be adversely affected by the higher temperz
more than unity, the insulation systems are considered to be adversely affe
temperature.

Class B insulation
affected by higher

e of operation shall
nates (Y-axis), and

at equally spaced
ignificant variations

be determined, and
ch interval shall be

normal life shall be

, and the reciprocal

d in item (b) above.
a life greater than
ture. If the result is
cted by the higher
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Figure 9.1

Expected Life of Insulation vs Temperature Rise
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NOTE: The line on the left represents Class A insulation systems. The line on the right represents Class B insulation systems.
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9.1.10 An appliance provided with a dedicated receptacle shall be tested as described in 9.2 to 9.11 with
the receptacle loaded with the intended ampere load during the heating test. A pedestal or drawer-type

clothes washer may be used for this load, or a simulated load may be used.
9.2 Appliances intended for closet installation

9.2.1 An appliance that is:
a) intended to be installed in a closet per 5.3.3; and

b) marked in accordance with 5.1.2.11;

shall b¢ tested in an enclosure that is constructed of nominal 9.5 mm thick flat-black=p
consisf of a bottom, a back, two sides, a top, and a door. The spacings to each enclos
door ventilation, shall be as specified by the manufacturer.

9.3 Wall-insert or recessed appliances

9.3.1 |A wall-insert or recessed appliance shall be mounted in an_enclosure constru
mm thick plywood painted black. The enclosure shall consist of-a. bottom, a back, tw
The top shall be omitted for the test on a recessed applianc€if its construction is sud
could not be used. Each of these areas shall be brought.ifito as intimate contact with
surface of the appliance as the configuration of the appliance will permit. Temperatures
at poinfs on each of these enclosing surfaces.

9.4 Qther appliances

9.4.1 |An appliance that is not intended tobe’installed in a:
a) closet (9.2); or

b) wall or recess (9.3);

shall bg placed on a horizéntal surface and located within an enclosure formed by thre
vertical surfaces of nominal 9.5 mm thick plywood. The enclosure surfaces shall be loc
back Td both sides of the appliance as possible and shall extend not less than 6
physical limits of the front and the top of the appliance.

9.5 Cord reels

ainted plywood and
ure surface and the

cted of nominal 9.5
0 sides, and a top.
h that a countertop
the corresponding
shall be measured

b flat-black-painted,
ated as close to the
10 mm beyond the

9.5.1 "Supply-cord Teefs shattbe testedwiththe suppty cordunreeted to 73 of its fut

extension, and the

cord insulation temperatures shall be determined at the center of the cord reel, the terminal end, and

between the outer two layers on the reel.

9.6 Nonautomatic washing machine

9.6.1 A nonautomatic washing machine shall be operated for 2 h, through four complete cycles, each
consisting of 18 min of washing, 8 min of wringing, and 4 min of OFF time. The tank shall be filled, to the
level indicated on the appliance, with water that, at the beginning of the first cycle and the beginning of the

fourth cycle, has a temperature of 65 °C (149 °F). With the concurrence of those con
oz) or less of powdered laundry detergent may be added to each fresh tank of water.

cerned, 120 cm® (4
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9.7 Household automatic washing machine

9.7.1 A household automatic washing machine shall be operated for four successive operations of the
appliance through the complete program cycle(s) that gives the highest temperature rises. A 4 min interval
shall be allowed between successive cycles to permit rearrangement of the clothes load. Hot water shall
be supplied to the hot water inlet valve of the appliance at a temperature of 60 +2 °C (140 +3.6 °F), and
cold water shall be supplied to the cold water inlet valve of the appliance at a temperature of 15 £5 °C (59
19 °F), with both supplied at a minimum pressure of 150 kPa. The outlet of the hose from the drain pump
shall be 900 mm above the floor on which the appliance rests. With the concurrence of those concerned,
120 cm?® (4 oz) or less of powdered laundry detergent may be added to the appliance at the beginning of

each cycle.

9.7.2

For appliances provided with one water inlet valve, water shall be supplied in

installation instructions. If the manufacturer recommends connection to cold water, th

be 15

5 °C (59 19 °F) at a minimum pressure of 150 kPa. If the manufacturer‘recomr

accordance with the
e water supply shall
nends connection to

hot wdter, the water supply shall be 60 £2 °C (140 3.6 °F) at a minimum pressure of 160 kPa.

9.8 Commercial washing machines

9.8.1 | A commercial appliance shall be operated continuously through the cycles as qutlined in 9.6 or 9.7,
as applicable, until maximum temperatures have been obtained.

9.9 Water heating feature

9.9.1 | If the appliance employs a heater assembply/for the purposes of heating wateqf and two water inlet
valves, the test shall also be conducted with “the cold water inlet valve and the hiot water inlet valve
connegted to cold water at 15 £5 °C (59 +9 7F).

9.9.2 | For appliances provided with efe water inlet valve, water shall be supplied in accordance with the

installation instructions. If the manufacturer recommends connection to cold water, th

be 15
hot wg

9.9.3
lid is
tempe

9.10

5 °C (59 19 °F) at a minimium pressure of 150 kPa. If the manufacturer recomr
ter, the water supply shall-be 60 +2 °C (140 £3.6 °F) at a minimum pressure of 1

If the appliance is provided with warm-water spray function that is accessible tq
bpen, and the ‘warm-water spray is derived from the water-heating feature i
rature of this-water shall not exceed 60 °C (140 °F).

Household extractors

9.10.1

e water supply shall
nends connection to
650 kPa.

users when the top
the appliance, the

Extractors shall be tested with the rated Inad, nym:\lr_\f the load shall be dri

ing wet with water

before loading the appliance. Extractors intended for household duty shall be operated through a
maximum of four duty cycles, the duration of each cycle to be as recommended by the manufacturer in the
operating instructions or, if not so specified, the minimum normal cycle as estimated by the testing agency.
A 4 min interval shall be allowed between cycles for reloading.

9.11 Coin-, ticket-, or card-operated commercial extractors

9.11.1 Coin-, ticket-, or card-operated extractors for commercial use shall be tested with rated load as
specified in 9.10.1, except operated continuously at a duty cycle representing normal use.

10 Leakage Current

10.1  An appliance shall comply with leakage current requirements in UL 101 and 10.2 — 10.3
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10.2 A sample of the appliance shall be tested for leakage current starting with the as-received condition.
"As-received" is defined as not having previously been energized except as may occur as part of the
production-line testing. The bonding conductor of the appliance, if any, shall also be open at the grounding
terminal or attachment plug. The supply voltage shall be adjusted to the voltage specified in 4.1. The test

sequence, with reference to the measuring circuit shall be as follows:

a) with switch S1 open, the appliance shall be connected to the measuring circuit. The leakage
current shall be measured using both positions of switch S2, and with the appliance switching

devices in all their normal operating positions;

b) switch S1 shall then be closed, energizing the appliance, and within 5 s, the leakage current
shall be measured using both positions of switch S2 and with the appliance switching devices in all

10.3
lines, W
1M1 M
111

for leak
and 88

1.2
appliar]
conder]
and co
shall b
descril
decrea

12
12.1

conditi
conditi

To determine whether an appliance>complies with the requirement in 11.1

Insulation Resistance

$lo ot l ' HH <l
Uit Tiormriar opcrati IU MUOILUINS, Al

c) the leakage current shall be monitored until temperatures become canstan
switch S2 shall be used in determining this measurement. The appliance sh
described in Section 9.

he test sample shall be installed so that all parallel ground paths, ‘such as throd
ill be eliminated.

bisture Resistance

A\ cord-connected appliance rated 240 V or less;.single phase, shall comply wi
age current in 10.1 following exposure in airfor 48 h at a temperature of 32 4
12 % relative humidity.

ce shall be heated to a temperature just above 34 °C (93.2 °F), to redug
sation of moisture during conditiohing. The heated sample shall be placed in th
nditioned for 48 h under thé.lconditions specified in 11.1. Following the condi
b tested unenergized, as-described in 10.2(a). The sample shall then be energ
ed in 10.2(b) and (c). “Fhe test shall be discontinued when the leakage ¢
Ses.

An appliatice employing insulating material that might be adversely affected
bns Qf>normal use and intended to be permanently connected to the pow
bned. in moist air for 24 h at a temperature of 32 +2 °C (89.6 +3.6 °F) and 85 15
e eonditioning the appliance shall have an insulation resistance of not less than

t. Both positions of
all be operated as

gh the fill and drain

h the requirements
2 °C (89.6 3.6 °F)

, a sample of the
e the likelihood of
e humidity chamber
tioning, the sample
jized and tested as
urrent stabilizes or

by moisture under
er source shall be
% relative humidity.
50 000 Q between

After th

current-carrying parts and interconnected non-current-carrying metal parts.

13 El

13.1

ectric Strength

An appliance shall withstand for 1 min without breakdown the application of a DC potential or an AC

60 Hz essentially sinusoidal potential between current-carrying parts and non-current-carrying metal parts.
This potential shall be:

a) 1000 VAC or 1400 V DC for an appliance of any rated voltage up to 250 V; o

b) 1 000 V AC plus twice rated voltage or 1400 V DC plus 2.8 times rated volta
of any rated voltage from 251 to 600 V.

r

ge for an appliance

NOTE: Solid-state control circuits that normally have a bond connection to ground may have the bond connection disconnected

during th

e electric strength test.
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13.2

If a transformer or an autotransformer is employed in the appliance, the test potential for the
secondary circuit shall be:

a) 500 V if the secondary operates at 50 V or less, except that this does not apply if the secondary

circuit is supplied from a Class 2 transformer;

b) 1 000 V if the secondary operates from 51 to 250 V; or

c) 1 000 V plus twice the rated voltage of the appliance if the secondary operates from 251 to

600 V.

13.3 To determine whether an appliance complies with the requirements in 13.1, the appliance shall be

oo \/A

tested
essen

requirgd test level is reached and shall be held at that level for 1 min. The increase'in

shall |
voltme
contro

14 Abnormal Operation

14.1

14.1.1

operaiing continuously in one mode until the ultimate result has been determined.

stoppse
wood

thermgstats shall be set at the maximum heat'position, and single-pole switching devig

identifi
The si
in no ¢

reel dy

The ul

operation of a thermalprotector, or the opening of a winding, without resulting in a risk

NOTE 1
that the

NOTE 2

o £ 1 +k 4 £ tlo 4 4 Iy
Uy nmecario vl a Ul IGIHUI Uapablly UditoTurTricT, urc  Uutput VUILGHC

ially sinusoidal and can be varied. The applied potential shall be increased

JUU VA

e at a uniform rate and as rapid as is consistent with its value being’ corrs
ter. The appliance shall be at the maximum operating temperaturereached in
s shall be in the ON position.

Stalled motor and open solenoid test

To determine if a risk of fire exists, separate abnormal tests shall be conducte

d at any position while conducting this test<The appliance shall be supported
covered with four thicknesses (two \layers) of cheesecloth. Temperature

ed (grounded) conductor shall be short-circuited.
pply circuit shall be protectediby fuses rated not less than four times the motor
ase less than 30 A. If an-appliance has a cord reel it shall have the cord fully rq

ring these tests.

timate result shall be determined by constant temperatures, opening of the cir

: For applianices equipped with solid-state controls, continuous operation for 7 h, or more, could bg
ultimatetesult has been observed.

: For’abnormal operation tests on polymeric enclosures and functional polymeric parts, refer to Sect

of which is DC or
from zero until the
he applied potential
bctly indicated by a
normal use and all

d with the appliance
The timer shall be
on a surface of soft

controls such as
es connected in the

full-load current, but
beled on the take-up

cuit by a fuse or the
of fire or the like.

necessary to make sure

on 26.

14.1.2

14.2

14.2.1

To determine compliance with 14.1.1, appliances shall be tested with:
a) any motor(s) stalled; and

b) solenoid armatures blocked open.

Cord reels

An appliance having a cord reel shall withstand an abnormal test at the rated voltage, applied

through the highest-rated fuse that can be installed in the branch-circuit fuseholder, with the motor or
highest-rated (if more than one) motor stalled and while the cord is as fully reeled on the take-up reel as
the construction will permit. A 3 A fuse shall be connected between the accessible non-current-carrying
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conductive parts of the appliance and ground, and the power shall be left connected until the branch-
circuit fuse opens the circuit, or until temperatures stabilize. The 3 A fuse shall not rupture.

There shall be no resulting risk of electric shock, fire, or serious deterioration of the insulation on the
supply cord and cord reel as demonstrated by visual inspection and a repeated electric strength test.

14.3

14.3.1

result

14.3.2

compo
might v

14.3.3

with re
operate¢d through one complete cycle of normal operation, after which the boot, diaphrg
be rem
descril
applian

points

NOTE: A
with this

14.3.4

have a

the bo
of wh

14.3.5

atrever length is necessary for conditioning as described.

Wetting of electrical components

The malfunction of a timer switch, of a float or pressure-operated switch, or other control, or a
boot, diaphragm, or the like of rubber or similar material, when tested as described in 14.3.3, shall not

in:

a) a leakage current greater than 5.0 MIU for cord-connected appliances;
b) an insulation resistance of not less than 50 000 Q for permanently connected
c) insulation breakdown as determined by repeating the electric strength test; or

d) the obvious wetting of current-carrying materials; see 14.3.2.

hent. Obvious wetting shall be repeated during each-tést. Wetting by random
vet the component by chance shall not be consideréd ebvious wetting.

To determine whether or not a clothes washing’ machine complies with the req

oved. A solution of 5 g of a low-sudsing detergent per litre of water shall be
ed in 14.3.4, and maintained at the' maximum at-rest level of the water and
ce during operation. The freesend of the flexible tube, pointed in any directig
ithin the body enclosed by the-outer surface of the boot, diaphragm, or the like

boot or diaphragm that is acceptable when tested in accordance with the requirements of 19.10
Fequirement.

The vessel mentioned in 14.3.3 shall be flat-bottomed, be of any convenie
1.6 mm diameter hole in the bottom. A tube of rubber or similar flexible material
om of the ¥essel beneath the hole. The tube shall have an inside diameter of 9

To determine whether the appliance complies with the requirements in 14.3.1

appliances;

Obvious wetting shall be considered to be wetting by,a stream, spray, or dripping of water on the

drops of water that

uirements in 14.3.1

5pect to the malfunction of a boot or diaphragm, the appliance shall be levelled prior to the test, and

gm, or the like shall
laced in the vessel
clothes load in the
n, shall be held at
Wwhen in position.

is considered to comply

ht dimensions, and
shall be attached to
5 mm, and shall be

with respect to the

malfunction of the timer switch or a float or a pressure-operated switch or other devices, the appliance
shall be operated through one complete cycle of normal operation. The timer switch shall then be defeated
and 5 g of a low-sudsing-type detergent shall be added per litre of water in the appliance at the highest
level of fill during normal operation. The appliance shall be operated in the intended manner. If a means is
not provided to preclude overfilling of the appliance, the fill shall be continued for an additional 15 min
following the first evidence of overflow from the tub. If a second device is provided to preclude overfilling,
the actuation of this device shall terminate the test. If both a timer and fill switch are provided, a second
test shall be conducted as described above, with the timer operating normally and with the fill switch
defeated.

14.3.6 For appliances that are provided with electronic circuits that control the filling function:

a) if two distinct and independent electronic circuits (e.g. no shared electronics or sensors) are
relied upon to protect against wetting of electrical components, then the testing in 14.3.5 shall be
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conducted with each electronic circuit defeated one at a time. These electronic circuits shall be

evaluated as Operating Controls; see 19.12.2.2.

b) if only one distinct and independent electronic circuit is used to protect against wetting of

electrical components then:

1) the testing in 14.3.5 shall be conducted with the relevant electronic circuit defeated; or

2) the electronic circuit shall fulfill Class B requirements, be evaluated as a Protective
Control (see 19.12.3.5), and the testing in 14.3.5 shall be conducted with the electronic

circuit operating as intended.

i) For electronic circuits that use only one sensor to reduce the risk of overfilling, the

NOTE 1
14.36 {
redunds
requirer

NOTE 2
micropra
function

14.3.7|
a satu
min.

14.3.8
clothe
standi

14.4

14.4.1
be lev
shall b
at the
the cy

Class B evaluation shall consider the faults and failure mo
element.

ii) The faults and failures modes shall include open, closed, and

: 14.3.5 allows the use of redundant devices to mitigate the risk of an overfill condition and wetting
bkes into account the use of electronic circuits that control the filling function, and retains the sar
nt devices. If redundant devices are not used, then the electronic circtit/needs to comply wi
hents (Function Class B).

: Examples of electronic circuits that are not considered distinct.and)independent are (1) electronic
bcessor or rely upon one sensor to mitigate the risk of overfillidg, and (2) a single channel electr
bl means to execute the specified overfill mitigation function.

For vertical axis spin extractors, the wateroutlet shall be obstructed and the c
rated normal load. A quantity of 0.25 L of water shall then be added and the mot

Spin extractors intended for rinsing shall be tested with an additional 10 L of w
5 container within 20 s whiletthe container is spinning, and a further 10 L w
ng still.

Oversudsing

To determine.whether an appliance complies with the requirements in 14.3.1
blled priorto-the test and shall be operated through one complete cycle of no
e followed*by an additional cycle, with the selector switches set to give the ma
maximum temperature. A high-sudsing detergent shall be gradually added dur
Cleyor during the first 3 min of agitation, in whatever amount is required to re

Hes of the sensing

drift conditions.

pf electrical components.
he concept of the use of
th the protective control

circuits that use only one
bnic circuit uses a single

bntainer loaded with
br switched ON for 1

ater poured into the
hile the extractor is

the appliance shall
rmal operation. This
ximum flow of water
ng the fill portion of
sult in oversudsing.

Overs

idesina ic nancidarad tn Aan~rirwwhan tha onide Avarflony tha ctatinnarms toh if nAoo

oo Tg T CONoTIOCTo Tt OCoOU W HiCT T ouT o OV CTrmov o otatorar y toio, 1T POo0

out of the loading opening or any other opening.

14.5

14.5.1

Auxiliary reservoirs

ble, or come up and

Liquid overflowing from an auxiliary reservoir (such as a reservoir for bleach, rinse additive, or

cleaning agent) shall not wet uninsulated current-carrying parts or film-coated wire, and shall not wet
electrical insulation that might be adversely affected by the liquid normally used in the reservorr.

14.5.2 To determine whether an appliance complies with the requirement in 14.5.1, water shall be
poured into the reservoir through an orifice 9.5 mm in diameter. The reservoir shall be filled to the level
recommended by the manufacturer, if such level is plainly marked; otherwise, the reservoir shall be filled to
maximum capacity. Additional water, equal to 50 % of the volume just mentioned, but not more than 0.47
L, shall then be poured into the reservoir. Ordinarily, determination of whether uninsulated current-carrying
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parts have become wet as a result of the overflow shall be by means of visual inspection, but this may be
supplemented by an insulation-resistance test, an electric strength test, or both, if necessary.

14.6 Liquid spillage test

© IEC. This material is reproduced from IEC 60335-1 Ed. 5.2 b: 2016 with permission of the American National Standards Institute
(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.

14.6.1 Appliances subject to spillage of liquid in normal use shall comply with the requirements of 14.6.5
using a solution comprising water containing approximately 1 % NaCl and 0.6 % rinsing agent. Any
commercially available rinsing agent may be used.

14.6.2| The appliance shall be leveled and 0.5 L of the solution specified in 14.6.1 shall be poured
steadily over the appliance. For top loading laundry centers, the solution shall be-steadily poured over any
horizontal surface.

NOTE: Uaundry centers with front load washers or that do not have horizontal surfaces_sufficient to hold| a bottle of liquid in the
washer gection of the laundry center are not tested.

The solution shall be poured equally at each of the eight location and-in the direction sHown in Figure 14.1.
The so|ution shall be poured from a height of approximately 25.4'mm (1 in) within 3 secpnds.

Figure 14.1
View of Appliance Top (Spill Locations and Direction of Spills)

10% Mid point 10%

I

10% |

=X X X

Mid point [ >< ><

10% i

su2738a

X denotes spill location.
Arrows denote spill direction.

14.6.3 In the conduct of this test, 0.5 L of the solution shall be equally divided by eight, so that 62.5 mL of
solution is to be poured at each of the eight test locations.
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14.6.4 The appliance shall then be operated through one complete cycle of normal operation during
which the controls shall be adjusted to energize as many circuits as possible without affecting the normal
function of the unit.

14.6.5 Thetestsin 14.6.2 — 14.6.4, shall not result in:
a) a leakage current greater than 5.0 MIU for cord-connected appliances;
b) an insulation resistance of not less than 50, 000 Q for permanently connected appliances;

c) insulation breakdown as determined by repeating the electric strength test; or

H) the obviocus \AlnHing of current r\grr'ying mgfnriale; see-14.3.2

14.7 |Hot coil ignition test

14.7.1] If specified by 26.6.3.2(b), an electrical connection shall be tésted as specified in 14.7.2 to
14.7.1D. Each connection shall be evaluated using one connector sample. Multiple ¢onnections may be
indepgndently evaluated within the same appliance if they are located such that they [do not influence the
outcome or evaluation of the test. As a result of the test, there shall be no evidente of ignition of the
cheesecloth referenced in 14.7.4 as indicated by broken threads of the cheesecloth. Browning of the
cheesegcloth is acceptable provided that all individual threads’are unbroken.

NOTE: [Cheesecloth fibres might become brittle after exposed to héat. ‘Care should be taken to prevent preakage of fibres during
inspectipn. Fibres broken during inspection are not considered asta.non-compliance.

14.7.2] The test shall be considered inconclusive and then repeated if there is evidenge of:
a) fracture or shorting of the hot coilprior to completion of the test; or

b) a shift in the position of the hot'coil sufficient to alter the severity of the test.

14.7.3] This test intentionally attempts to cause a fire. Appropriate safety precaufions to prevent the
spread of fire should be taken. The test location shall have sufficient fresh air to sustain the flame. This test
shall be conducted at an elevation of less than 609.6 m above sea level.

14.7.4] The appliance“shall be supported on a non-conductive surface. The top, two gides, front and back
of appliance shall be completely covered by single-layer cheesecloth panels. A mechanical means, such
as small pieces of metal foil adhesive tape, shall be used to secure the cheesecloth pgnels so there are no
gaps between-the panels. A single layer of cheesecloth, slightly larger than the applignce bottom surface,

shall coverthe supporting surface. If agreeable to those concerned, cheesecloth may Ibe placed only in the
area tha anticinatad hranch

oot CrpotC O oTrcacr

14.7.5 All labels that are applied by the manufacturer shall be applied to the intended surfaces of the test
appliance. Printing on the labels is not required. The manufacturer shall place the wiring diagram in the
test appliance as intended.

14.7.6 The appliance shall be de-energized during the test unless equipped with a protective control or
device. The connection under evaluation shall be electrically isolated from the appliance circuitry during
the test. If the appliance is energized during the test, a duplicate connection that is electrically isolated
from live parts shall be evaluated. Thermocouples shall be placed around the part (but not in direct
contact) such that when ignition occurs, an increase in temperature can be detected. When appropriate,
windows made of glass, or other clear non-combustible material may be used in the product to allow
viewing of the component being tested. Windows shall be "sealed" to prevent extraneous drafts or air
leaks. Windows shall be located in areas not likely to be involved in or influence flame propagation. In lieu
of thermocouples, windows or video cameras may be employed for verification of ignition. An AC or DC
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power supply shall be used and current shall be monitored for evidence of shorting or resistance wire

breaks

during testing.

14.7.7 An appliance control or device employed to provide protection from risk of fire shall be evaluated
as protective control and may be used to de-energize the hot coil if found to actuate during the test.

14.7.8

The coil shall be:

a) Nichrome wire (80 % Nickel, 20 % Chrome, 20 or 22 AWG, in accordance with ASTM B344); or

b) FeCrAl alloy wire (72.2 % lIron, 22 % Chromium, 5.8 % Aluminum; 20 or 22 AWG, in accordance

with ASTM B603).

14.7.9
wire m
of the

c) For either (a) or (b), the wire shall be applied to a connector or switching 'cq
adjacent non-metallic combustible materials will be ignited during the test,

In the application of the wire to the part under test, the wire may.be inserted
Ay be externally wrapped around the part under test. The intent is|to achieve cd
art under test and/or adjacent materials:

a) When inserting the coil into the part under test, a singlé)strand of wire with 3

under evaluation. The coil shall be inserted in place)ofithe connection under eva
of a multi-pin connector, a single terminal pin shall be removed from the conn
coil can be inserted in the worst case locatioo: (typically the lowest position
position is not obvious, then multiple positions shall be evaluated.

NOTE: A 3.5 mm (0.138 in) diameter (max) solid\ceramic-rod support may be used to support thq

test. The ceramic-rod may be either smooth.(mon-threaded) or threaded 8 wraps / 25.4 mm (8 wrap
the wire.

b) When externally wrapping a connector or uninsulated terminal, a minim

length of the connector @r uninsulated terminal.

c) Uninsulated terminals shall be wrapped with a non-flammable tape or sleeV
with nichrome wiresto prevent shorting out portions of the nichrome wire.

d) In the case of switching devices, a coil of nichrome wire shall be placed insi
position—ef. the contacts and appropriately supported to prevent movement d
26.6:3.3:

ntact such that the

into the part, or the
mplete combustion

minimum length of

100 mm shall be formed into a coil with a diameter.ard length that approximates the connection

luation. In the case
ector such that the
. If the worst case

hot wire coil during the
s/Inch) to accommodate

im 50 mm of wire

specific in 14.7.8 shall be.used to achieve a minimum of three evenly spaced wraps along the

e prior to wrapping

e the device in the
uring the test. See

Insulat

dwiraeleads-shall be tsed to-sunnlhynowertaothe wira and shall be sunnorted-2a
E-WHB18aaS-SHa-be8-HSe8ato0-SHPpPy-powertothe-WiHeahRa-ShaH-be-SUpporea=

nd strain-relieved to

preven

t the wire from shifting during testing.

NOTE: With reference to (a) and (d), the preferred method of wrapping a coil is wrapping the wire specified in 16.8.8 around the
threads of a No. 6-8 screw with a nominal root diameter of 2.4 mm (0.1 in) and a thread per 25.4 mm (1 in) count of 8.

14.7.10 The wire shall be energized such that current in the circuit is immediately increased to the test
current specified in Table 14.1 and held constant for 20 minutes. If no ignition is detected within 20 min, the
current shall be removed from the wire. If ignition is detected within 20 minutes, any burning of non-
metallic combustible materials shall be allowed to cease naturally, even if the burning goes beyond 20
minutes. If ignition of the cheesecloth occurs during the 20 minutes, the fire shall be extinguished as soon
as possible. If the wire fractures prematurely, the test shall be repeated.
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Table 14.1
Test Current for Hot Coil Ignition Test

AWG Type Test Current A
22 Nichrome 11.0
20 Nichrome 13.9
22 FeCrAl (Kanthal) 9.7
20 FeCrAl (Kanthal) 125

14.8 Dry operation

14.8.1[ In accordance with 19.5.5 an appliance provided with a heating element to\rgise the temperature
of the wash water shall be tested as described in 14.8.2 and 14.8.3. As a result.6f the fests, there shall not
be:

a) emission of flame or molten metal;

NOTE: Drops of melted solder are not considered to be molten metal.

b) glowing or flaming of combustible material upon which.the appliance is placgd or that could be in
proximity to the appliance as installed; or

¢) indication of flame or glowing embers in the |0ad of cloths, either before or after the loading door
or lid is opened.

14.8.2] Water connections to the appliance shall be turned off. The appliance shall be loaded with dry
cloths|having the weight specified in 4.2. After the cloth load is added, a normal wash cycle shall be
initiatdd. Any control which might operate~during this test to de-energize the heating element shall be
defeated, unless it has been evaluated@s a protective control in accordance with 19.12.3.

NOTE: For the purposes of this test, thesnormal wash cycle is considered to be the cycle that energizes the heating element for the
longest period of time and results in the hottest temperatures when compared to other wash cycles.

14.8.3] The test shall becontinued until ultimate results are observed or, for an appliance controlled by a
timer, the duration of thetest shall be the maximum interval permitted by the timer.

15 Stability and-Mechanical Hazards

15.1 |Automatic restarting of motor

15.1.1 If an automatically reset protective device is employed in an appliance, automatic restarting of the
motor shall not result in a risk of injury to persons.

15.1.2 Per the requirement in 15.1.1 an interlock shall be used in the appliance if moving parts or the like
can result in a risk of injury to persons upon automatic restarting of the motor.

15.2 Stability (freestanding appliances)

15.2.1 An appliance shall not accidentally overturn in normal use, which includes the moving of
appliances having casters or wheels. Appliances shall have any casters, wheels, or other supporting
means placed in the most unfavourable position. If adjustable feet are provided, all of them shall be
adjusted to the same height. The appliance shall not overturn when tested in accordance with 15.2.2.

Appliances that are intended to tilt in normal operation shall be investigated.
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15.2.2 The empty appliance shall be placed on a flat surface inclined at an angle of 10° from the
horizontal. The loading door or lid of the appliance shall be placed in the most unfavourable position. The
appliance shall be blocked to reduce the likelihood of sliding during the test, and it shall be rotated so that
all positions are evaluated.

15.2.3 Front-loading appliances having a mass of more than 11.5 kg when empty, and having any hinged
door, shelf, or other projection that is hung with a horizontal hinge and that opens beyond the enclosure,
shall not overturn when a mass of 16 kg is supported from any position along the outside edge of such
projection while the appliance is empty, on a level surface, and with any casters turned to the most
unfavourable position.

t weight shall be 9 kg for a front-loading appliance that has a projection hung wi

The te h a vertical hinge.

15.3 Wall-mounted appliances

15.3.1| A wall-mounting kit shall contain all of the hardware needed to assémble and mount the kit and to

install the appliance.

NOTE: A readily available part, such as a nail, a screw, or a piece of lumber, need hotlbe provided if the ingtructions accompanying
the kit in¢lude a description of the part and specify how the part is to be used.

15.3.2| The mounting means shall be constructed so that'the appliance, when hung from the wall in the
intendgd manner, cannot be removed without the use of.a tool.

15.3.3 | A wall-mounted appliance shall be subjected to the test described in 15.3.4 to] 15.3.7. There shall
be no damage to the wall, the appliance, or thexmounting means, and the appliance shall not become
dislodged.

NOTE: Damage to the loading door is acceptable,

15.3.4

The appliance shall be mounted on a wall in accordance with the installatior

instructions, using

the hafdware provided in the mounting kit and the hardware and construction materials described in the

instruc
securin

15.3.5
thick p
suppor|

15.3.6

ions. The hardwaresshall be used as specified in the instructions, and if not ¢

If no wall.constructions are specified in the instructions, a wall construction
asterboarden nominal 38 by 88 mm wood studs spaced on 406 mm centers §
.

An adjustable mounting means shall be adjusted to the position that resul

g screws shall be-pesitioned between the studs and secured in the plasterboard,

therwise indicated,

of nominal 9.5 mm
hall be used as the

s in the maximum

projection from the wall.

15.3.7 A 45.4 kg weight shall be suspended from the front of the appliance or the loading door. The

weight and the door shall be positioned so as to produce the most severe test condition. The weight shall
remain in place until the ultimate results have been observed, but not longer than 5 min.

15.4 Appliance stands

15.4.1 An appliance stand shall contain all of the hardware needed to assemble the stand and to install
the appliance on it.

NOTE: A readily available part, such as a nail, a screw, or a piece of lumber, need not be provided if the instructions accompanying
the kit include a description of the part and specify how the part is to be used.
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15.4.2 When installed as intended on the appliance stand, the appliance shall be reliably attached to the
stand assembly, and shall not overturn on an inclined surface when tested in accordance with 15.4.3 to
15.4.5 or on a flat level surface when tested in accordance with 15.4.6 to 15.4.10.

15.4.3 An appliance and stand assembly that has been assembled as specified in the instructions shall
be placed on a flat surface inclined at an angle of 10° from the horizontal. The loading door of the
appliance shall be placed in the most unfavourable position.

15.4.4 If the stand permits stacking of appliances, the test shall be conducted both with and without the
bottom appliance installed and with the loading door of the bottom appliance placed in the most
unfavourable position. The appliance stand assembly shall be blocked to preclude sliding during the test,

and it

shall be rotated on the inclined surface so that all positions are evaluated

15.4.5
resultg

15.4.6
fasten

15.4.7
of app

15.4.8
resulty

15.4.9
loadin
shall r

15.4.1
kg. Th

The appliances in the stand shall be either loaded, as described in 4.2)0r
in the most unfavourable test condition.

An appliance and stand assembly shall be assembled in agcgordance with
er provided for anchoring the stand to a wall shall not be used.if a tool is required

a) appliance or stand to the fastener; or

b) fastener to the wall.

The assembly shall be tested in accordance with 15.4.8 to 15.4.10. If the ste
iances, the tests shall be conducted both with and without the bottom appliance

The appliances in the stand shall beseither loaded, as described in 4.2, or
in the most unfavourable result.

A 22.6 kg weight shall be suspended from the front of the upper appliance or
j door. The weight and the door shall be placed in the most unfavourable pos
bmain suspended for 1 min.

D A hollow rubberball, 240 to 250 mm in diameter, shall be filled with sand to
e weight shall fall,from the rest position as a pendulum through the distance neg

nloaded, whichever

the instructions. A
to attach the:

nd permits stacking
installed.

nloaded, whichever

the front edge of the
ition and the weight

a total weight of 9.1
essary to strike with

e floor level or at the
assembly shall be

an imqg
top of
subjeq

act of 40.7 J\The ball shall strike the appliance and stand assembly 1.5 m abov
the uppefappliance, whichever is less. All four sides of the appliance-stang
ted to thelimpact.

15.5 |Sharp edges, projections, and moving parts

15.5.1 An enclosure, opening, frame, guard, knob, handle, or the like shall not result in a risk of injury to
persons during normal maintenance or use.

15.5.2 A moving part, such as the rotor of a motor, a pulley, belt, or gear, shall be acceptably enclosed or
guarded to reduce the likelihood of unintentional contact by persons.

15.6 Entrapment

15.6.1 If a household front-loading appliance has an opening into the clothes drum that will permit the
entrance of a 203 mm diameter sphere and a clothes drum with a volume of 60 L or more, then the
appliance shall:
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a) have a clothes loading-and-unloading door that, when tested as described in 15.6.4 and 15.6.5,

opens with a force of 67 N or less;

b) be investigated with respect to the ventilation it provides in accordance with 15.8; or

¢) be constructed so that the clothes loading-and-unloading door can be latched

only by holding the

door closed and simultaneously performing a second operation near the rear of the top of the

appliance.

15.6.2 The secondary-function control specified in 15.6.1(c) may be located on the front of the appliance

if:

15.6.3
consid

15.6.4

A Y L H H Y aaal b lo + tollo ol o 4 1 pu | 4+ £
d) UIic appidiicvt 15 TTITTIUTU U UT TTTotdliitUu T a ' TTCULT OO, SIAURATU UTT TUY Ul adl

mounted on a wall;
b) there are no user-operable controls on the top surface of the appliance;and
c) the secondary-function control:

1) is located as far from the clothes loading-and-unloading door as pract

2) requires a minimum of two distinct operations to.function.

A rotary switch having a push-and-turn or a<pull-and-turn operating seq
bred to comply with the intent of the requirementiin.15.6.2(c)(2).

The force mentioned in 15.6.1(a) shallh"be applied through a point corr

represéntative of, any point:

15.6.5

a) accessible from the inside of the.clothes drum with the door closed; and

b) accessible to contact by aperson's hand.

The force mentioned jn45.6.1(a) shall be applied to the door:

a) in a manner représentative of a push from inside the clothes drum, and af
surface of the door at a location no further from the door hinge than the oppos|
opening;

b) in a direction perpendicular to the plane of the opening into the clothes drum;

c)ata rate of 13 to 18 N/s.

other appliance, or

cal; and

uence is generally

esponding to, and

plied on the inside
te side of the drum

and

NOTE: The test force can be applied to the outside of the door, using a pull force that is aligned with the location on the door where
someone could actually push from inside the clothes drum.

15.6.6 An appliance that complies with the requirements of 15.6.1(c) shall withstand the operation
described in 15.6.7 without malfunction.

15.6.7 With reference to the requirement in 15.6.6, an appliance shall be subjected to 6 000 cycles of
operation, with each cycle consisting of opening, closing, and latching the clothes loading-and-unloading
door. The test shall be conducted at a rate of 12 cycles per hour. However, with the concurrence of those
concerned, the test may be conducted at a rate other than 12 cycles per hour, provided the test will not be
less severe than if conducted at the specified rate. The door shall be operated in the intended manner
under the conditions that will result in maximum wear on all parts.
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15.7

15.7.1

15.7.2
is req
discon
pulling
mecha
Other
type o

15.7.3
the af

operate switch shall be considered a deliberate action.

15.7.4
the do
is inse

15.7.5
unload
until a

15.7.6
rotatio
the ba
three {
mecha
distrib

Washing machines and extraction-type appliances

An appliance shall be provided with:

a) a means to prevent opening of the clothes loading-and-unloading door or li
moving parts during operation; or

d to allow access to

b) an interlock that, when the clothes loading-and-unloading door or lid is opened more than 50.8

mm during operation, will:

1) remove the driving force from moving parts; and

described in 4.2.1.

An appliance shall be considered to comply with the requirements jin 15.7.1
uired to defeat the lid-locking mechanism or braking means.(A" deliber
necting the power-supply cord, manually advancing the timer to the end of
the timer knob out, or manually rotating a rotary switch. In _addition to defe

than as specified in 15.7.3, pushing the timer knob in, actuating a toggle swit
push-to-operate switch shall not be considered a deliberate action.

For a front-loading appliance with the controls.in a console located at the rear
pliance, pushing the timer knob in, actuating a toggle switch, or actuating g

An interlock shall be recessed or guarded to reduce the likelihood of inadver
pr or lid is opened. An interlock shall not be actuated when the articulated probe
rted into an external interlock actdator opening.

With reference to 15.724(b), accessible parts shall not move until the ¢
ing door or lid is closed tedess than 50.8 mm of opening. A front-loading appliar
secondary function centrol, manually operated from outside the appliance, is ac

With reference) to 15.7.1(b), a brake mechanism or other means that is e
h of the basketshall be subjected to a 6 000 cycle endurance test consisting of s

mes_per-hour; however, with the concurrence of those concerned, a faster rate
nical Joad twice that of the maximum dry-weight load specified by the manufact
ited around the periphery of the basket. The construction complies with the req

nism or braking means, the deliberate action shall also remoye the driving force

s-appliance loaded as

a deliberate action

ate action includes

he complete cycle,
ting the lid-locking
from moving parts.
Ch, or actuating any

i

of the top surface of
ny type of push-to-

tent operation when
shown in Figure 6.1

lothes loading-and-
ce shall not operate
uated.

nployed to stop the
tarting and stopping

sket afteriit"has reached its maximum speed of rotation. The test shall be conglucted at the rate of

may be employed. A
urer shall be equally
uirements if, after 6

000 cycles of operation, the stopping time is not more than 10 s.

15.7.7 The failure of an interlock switch used to satisfy the requirements of 15.7.1(b) shall not result in a

risk of

injury due to access to moving parts.

15.7.8 To determine whether an appliance complies with 15.7.7, the interlock switch shall be intentionally
defeated and the washer operated through 3 complete cycles. After 3 cycles, the washer shall be started
again with the door or lid open, and it shall not advance to spin. If more than one interlock switch is used,
each interlock switch shall be tested independently. If an electronic circuit or control is relied upon for
compliance with 15.7.7, it shall be evaluated as a protective control and comply with 19.12.3.

15.7.9

With a

In a clothes washer, means shall be provided to reduce the likelihood of a risk of injury to persons
due to exposure to hot water or detergent/bleach solutions due to spillage through the door or lid opening.

clothes load as prescribed in 4.2.1, a means shall be provided:


https://ulnorm.com/api/?name=UL 2157 2024.pdf

62

CSA C22.2 No. 169:24 ¢ UL 2157 OCTOBER 30, 2024

a) to prevent the water level reaching above the lower rim of the door or lid opening during filling
unless the door or lid is closed; and

b) for latching the door or lid in the closed position unless the water level has been drained to the
lower rim of the door or lid opening.

15.7.10 A solenoid or similar component that is employed to hold the lid or door latched in the closed
position shall be subjected to a 6 000 cycle endurance test consisting of energizing and de-energizing the
component. There shall be no malfunction of the component as a result of this test.

15.8 Ventilation

15.8.1
a resul

15.8.2
needeq

With reference to 15.6.1(b), the appliance is to be tested in accordance with,15.8.2 — 15.8.13. As
of the testing:

a) O, concentration shall not be less than 16 %;
b) CO, concentration shall not exceed 3 %; and

c) The burner flame shall not be extinguished.

Figure 15.1 shows the overall test schematic to eonhduct this ventilation tgst. The equipment
for this test shall be as follows:

a) Oxygen Analyzer, with a range of 0 — 25 % @nd a flowrate capable of 1000 ml./min;
b) CO, Analyzer, with a range of 0 — 10 %.and a flowrate capable of 2500 mL/min;

c) Air sampling pump, rated at least’0.75 ft3/min, capable of extracting gas samples at a rate of
3500 mL/min;

d) Methane supply and regulator with a regulated pressure set to match the fequirements of the
methane mass flow coniroller.

e) CO, supply and_regulator, with a regulated pressure set to match the requifements of the CO,
mass flow controller:

f) Mass flow ‘controller for methane flow, with a range of at least 0 — 400 mL/min and accuracy of
+2 % of full-scale.

g) Mass flow controller for CO, flow, with a range of at least 0 — 360 mL/min and accuracy of 2 %
of fuli’'scale.

h) Three or four nominal 6.4 mm diameter tubes;
i) 1 ft2 of gypsum board to mimic the displaced volume of a child in the drum;
j) Bunsen burner, rated at least 0 — 3.85 ft3/hr (0 — 1820 mL/min) which conforms to ASTM D5025;

k) Thermocouple, used to determine if flame is ignited throughout the test, and to determine if the
flame has extinguished;

I) Data acquisition system to monitor O, and CO, levels during the test; and

m) Portable electric fan.
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Figure 15.1

Ventilation Test Schematic
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15.8.3 The appliance shall be installed as required by the relevant requirements in Clauses 9.2 to 9.4.

NOTE: The room where the test is to be conducted should be well-ventilated to minimize the risk of accidental release of either
methane or carbon dioxide.

15.8.4 One cubic foot of gypsum board shall be placed in the drum to simulate the displaced volume of a
child in the drum.

15.8.5 The Bunsen burner shall be placed in the drum, on the top center of the gypsum board. A
thermocouple or camera shall be located near enough to the burner flame to serve as an indicator whether

the flame is ignited or extinguished.

15.8.6
methoq
applian
holes 9
where

15.8.7
flow m
from th
into thd
drum.

NOTE: H
used to g

The g4
drum. ]
methar
are use6
drum.

15.8.8

The gas tubes shall be routed from the test equipment through the appliance
of routing these tubes will vary based on the design of the appliance. Pre-exis
ce may be used if available. If pre-existing openings are not available) or ca
hall be drilled into the drum, and bulkhead-type fittings used to make\an air-ti
he tubes are routed through the appliance.

One gas tube shall be used to allow methane flow from the*methane supply
bter to the Bunsen burner inside the drum. The second tube shall be used to g
e drum to the O, and CO, analyzers. The third tube shall’be used as the gas

drum, as well as to allow CO, flow from the CO, supply through the CO, mass

our gas tubes may be used, where one tube is used only for the gas sample return back into the d
llow CO, flow into the drum.

s tube to extract the gas samples to the O, and CO, analyzers shall be located
he gas sample return tube shall be‘placed close to the bottom of the drum. The
e to the Bunsen burner in the*drum shall be located in any convenient locatig
bd, the tube for the separate GO, flow back into the drum shall be located close

The mass flow meter measuring methane flow to the Bunsen burner shall be s

The mass flow meter measuring CO, flow into the drum is to be set at 160 mL/min.

15.8.9
the sta

The data acquisition system shall be started with an approximate 60 second
t of éach test.

into the drum. The
ing openings in the
hnot be used, then
ght seal in the area

through the mass
xtract gas samples
sample return back
flow meter into the

um, and another tube is

near the top of the
gas tube providing
n. If four gas tubes
to the bottom of the

bt at 200 mL/min.

countdown before

15.8.10—Attime zero, the mass flow meters shait be turned on, the Bunsen burner ignited, and the
appliance door closed and latched as intended in normal use.

15.8.11

The test shall be continued until the O, and CO, concentrations peak, or until

the burner flame is

extinguished. After the concentration levels peak, O, and CO, concentrations shall be measured for an
additional five minutes to confirm the peak values. The concentration levels shall be recorded at a
maximum of 5 second intervals, and averaged in 30 second time periods. If the O, level is less than 16 %,
or the CO, level exceeds the 3 % level, over an averaged 30 second time period, this is considered non-
compliant.

If the flame extinguishes, the concentration levels of O, and CO, and the time at the point when the flame
can no longer be sustained shall be recorded.

NOTE: The test may be terminated after one of the O, and CO, levels are determined to be non-compliant.
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15.8.12 This test shall be conducted under the following two conditions for a combination washer-dryer:
a) 0 % blocked exhaust and 50 % blocked lint filter; and

b) 25 % blocked exhaust and 50 % blocked lint filter.

15.8.13 Before the start of each test condition, a portable electric fan, or the like, shall be placed in front
of the appliance with the door open to return the drum to room temperature and the gases in the drum to
ambient conditions.

16 Mechanical Strength

16.1 |Frame and enclosure

16.1.1| The frame and enclosure of an appliance shall have the necessary strength |and rigidity to resist
the abuses likely to be encountered during normal service. The degree of resistancg inherent in the unit
shall greclude total or partial collapse with the attendant reduction of spatcings, looserjing or displacement
of parts, and other defects that alone or in combination would result in a risk of fire, elgctric shock, or injury
to persons.

NOTE: For nonmetallic materials, refer to Section 26.

16.1.2] For an unreinforced, flat surface, cast metal shall not be less than 3.2 mm thick, malleable iron
shall not be less than 2.4 mm thick, and die-cast metal'shall not be less than 2.0 mm thick.

NOTE: Metal of lesser thickness, but not less than 2.4, 1.6,.ahd 1.2 mm, respectively, may be acceptable, pfovided the surface under
consideration is curved, ribbed, or otherwise reinforced or sized to provide mechanical strength equivalent tq that required.

16.1.3] An enclosure of sheet metal shall*be investigated with respect to size, shape| thickness of metal,
and agceptability for the application considering the intended use of the appliance.

16.1.4] For an enclosure of shéet'metal, steel shall be not less than 0.66 mm thick, aluminum shall not be
less than 0.91 mm thick, and copper or brass shall not be less than 0.84 mm thick.

NOTE: [his requirement does_not apply to an area that is relatively small or to a surface that is curved or otherwise reinforced in a
manner|that provides equivalent strength.

16.2 |Back covers

16.2.1] . The back cover may be of thinner material if the enclosure complies with the requirements of
16.2.2

16.2.2 The back cover shall be able to withstand a continuous force of 110 N applied through a 51 mm
steel ball for a period of 1 minute at any location, without resulting in a risk of electric shock or reducing
spacings below those required by Section 24.

16.3 Glass loading doors and lids

16.3.1 A glass loading door or lid shall be made from glass that has the mechanical strength to reduce
the risk of injury to persons.

16.3.2 With respect to 16.3.1, samples of the glass loading door or lid shall be subjected to the following
tests:
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a) for front-loading appliances with vertical hinged door interior and exterior surfaces, 3.4 J Impact

of 16.3.5; and

b) for top-loading appliances with horizontal hinged door exterior surfaces:
1) the static load of 26.8;
2) the 56.7 J impact of 26.9; and

3) the 6.8 J impact of 26.7.

16.3.3 The location of the impacts and test loads on the glass surfaces shall be upon the weakest portion

of the

area between the

cerami
of the 1

16.3.4
in 16.3
access

NOTE: 7|
from thei

16.3.5

16.3.5.

shall b¢ tested in the as-received condition. As a«esult of the impacts:

16.3.5.
can be
0.54 kd
a pend
shall b
locatio

alass that is exnaosed - to the consumer includina-anv edaes-—and-the transitio
Lad ’ J J J

C ink/paint and clear glass. This could necessitate the test being repeated on se
urface to completely evaluate the glass part.

In addition to the compliance criteria specified in 16.3.5, 26.7, 26.8¢-and 26.9, {
12 shall not result in a risk of injury due to cracking or breaking of-the glass brea
ibility to moving parts.

his clause is deemed as being met if cracking or breaking of the glass oeccurs, and the pieces are
I normal position.

3.4 J Impact test

1 Samples of a glass door shall be subjected to the impact test described in

a) spacings shall not be reduced toless than those specified in Table 24.1;

b) current-carrying parts or intérnal wiring shall not be exposed, as determined
Section 8; and

c) there shall be no damage that would increase the risk of fire, electric shock, o

P Each of three(samples of the appliance shall be subjected to a single impact
exposed to a blow during intended use. The impacts shall be produced by a
steel ball,.dropped through a vertical distance of 0.64 m. The ball may be swun

ulum or-allowed to fall freely to produce the required impact force; see Figure

e mounted in its intended position and shall be subjected to a single impact di

.

eral different areas

he testing specified
king, or by allowing

not released or dropped

16.3.5.2. Samples

in accordance with

rinjury to persons.

on any surface that
50.8 mm diameter,
g through an arc as
116.1. Each sample
ected at a different

NOTE: Fewer samples may be used, in accordance with Figure 26.4. The overall performance is acceptable upon completion of any

one of th

e sequences represented in Figure 26.4.
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Figure 16.1
Ball Impact Test
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NOTE 1{H in Figure 16.1 indicates the vertical distance the sphere must travel to produce the desired impac{.
NOTE 2| For the ball-pendulum impact test the 'sphere shall contact the test sample when the string is in the vertical position as
shown.
NOTE 37 The backing surface shall consist of 19 mm plywood over a rigid surface of concrete. An equivalgnt non-resilient backing
surface rhay be used.
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17 Construction
17.1 Current-carrying parts

17.1.1 A current-carrying material shall be silver, copper, a copper alloy, or other material that has been
investigated and found to be acceptable for the purpose. Current-carrying materials shall have acceptable
mechanical strength and current-carrying capacity.

17.1.2 Plated iron may be used for a current-carrying material, if the material:

a) has a temperature during normal operation of more than 100 °C (212 °F);

b) is within a motor or associated governor; or

c) is acceptable in accordance with 19.1.1.

Unplated iron or unplated steel shall not be used. Stainless steel, other corrosion-fesistant alloys, and
plated|steel may be used for a current-carrying part regardless of temperature.

17.2 |Electrical insulation

17.2.1 The requirements for supplemental insulation (€g,) tape, sleeving or tubing) are not specified
unlesq the insulation or device is required to comply with this Standard. In such cases:

a) Insulating tape shall comply with CSA C22.2'No. 197 and UL 510 or UL 510A.
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.

NOTE: UL 510 covers tape rated up to'80 °C (176 °F), and UL 510A covers tape rated greater than|80 °C (176 °F).

17.2.2| An insulating washer, bushing, and the like and the base or support for the mpunting of a current-
carrying part shall be of.a heat- and moisture-resistant material that will not bg damaged by the
tempefatures to which it-wilkbe subjected under conditions of actual use such as porcelain, phenolic, cold-
moulded composition-or-other materials that have been investigated and found to b¢ acceptable for the
application.

17.2.3] Insulating material employed in an appliance shall be investigated with respeft to the application.
Materipls such as mica, some moulded compounds, and certain refractory materials may be used as the
sole guppoft of a current-carrying part. Materials that are not acceptable for geperal use, such as
magnesiunT oxide; Tmay be-acceptableif used-mconjurnctiomwithrotheracceptableisulating materials or if
located and protected so as to reduce the likelihood of mechanical damage and the absorption of
moisture.

17.2.4 If an investigation is necessary to determine whether a material is acceptable, consideration shall
be given to its mechanical strength, electric strength characteristics, insulation resistance, heat- and
moisture-resistance properties, the degree to which it is enclosed or protected, and any other features that
could have a bearing on the risk of fire, electric shock, and injury to persons, in conjunction with the
conditions of actual use.

17.2.5 Ordinary vulcanized fibre may be used for an insulating bushing, a washer, a separator, and a
barrier, but not as the sole support for an uninsulated current-carrying part if shrinkage, current leakage, or
warpage could introduce a risk of fire or electric shock.
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17.2.6 Coils and windings shall incorporate moisture absorption-resistant insulating materials or shall be
acceptably treated to render them absorption resistant.

17.3 Sound and thermal insulation

17.3.1

Combustible or electrically conductive heat-insulating material shall not be located so that it
contacts an uninsulated current-carrying part.

17.3.2 With reference to 17.3.1, some types of mineral-wool thermal insulation contain conductive
impurities in the form of slag that could present a risk of fire or electric shock if in contact with an

uninsul

ated current-carrying part.

17.3.3

specifigd in 26.1.4 shall be considered suitable for use in contact with uninsulated ‘cu

See 26

17.3.4
suitablg
Leakad
and thq
current

17.4
17.4.1
so as

insulati

17.4.2
with re

17.5

17.5.1

falling ipon combustible’ materials, including the surface on which the appliance is supy

17.5.2
likeliho

A polymeric sound or thermal insulating material suitable for use in direct conte
.1.7 for foamed thermoplastic material.

g

3

Batting formed of an insulating material, such as fiberglass ©r, polyester,
b for use in contact with uninsulated current-carrying parts\if, the appliance

ct with live parts as
rent-carrying parts.

hall be considered
complies with the
1.3, 14.4, and 14.5,

e Current Test of Section 10, the Moisture Resistance Tests/of Section 11, 14
b Electric Strength Test of Section 13 with the insulation(installed in contact
-carrying parts.

Dverflow pipes

An overflow pipe or the like shall be securéed if the flow of liquid from the pipe
to wet an uninsulated current-carrying “part, a film-coated current-carrying
on.

Compliance with 17.4.1 of thecmeans of securing an overflow pipe or the like
bpect to its reliability, acceptability, and likelihood of being defeated.

Bottom openings

Means shall be\provided to reduce the likelihood of molten metal, burning in

With_feference to 17.5.1, a barrier of noncombustible material shall be U
pd thatmolten metal, burning material, or the like will fall to the supporting surfac

ith the uninsulated

can be misdirected
part, or electrical

shall be determined

sulation, or the like
orted.

sed to reduce the
e:

n) under a motor unless:

1) the structural parts of the motor or the appliance provide the equivalent of such a barrier;

2) the protection provided with the motor is such that no burning insulation or molten

material falls to the surface that supports the appliance when the motor
each of the following fault conditions:

i) open main winding;
ii) open starting winding;

iii) starting switch short-circuited; or

is energized under

iv) capacitor of permanent-split capacitor motor short-circuited. The short-circuit

shall be applied before the motor is energized, and the rotor shall

be locked; or
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3) the motor is provided with a thermal motor protector (a protective device that is sensitive
to temperature and current), or the motor is provided with electronic protection, that will
reduce the likelihood that the temperature of the motor windings will exceed 125 °C (257 °F)
under the maximum load under which the motor will run without causing the protector to
cycle and that the temperature will exceed 150 °C (302 °F) with the rotor of the motor

locked.

b) under wiring, unless there is no evidence of a risk of fire as a result of the tests conducted in this

Standard; and

c) under the grounded sheath of a heater assembly unless the protection provided with the heater
assembly is such that no burning insulation or molten material falls to the surface that supports the

17.5.3

17.5.4
solend

A com

The te

L la
Aappiaricvcc wriicTll.

then operated in accordance with the heating test; and

other end of the heating element electrically connected to the sheath.

to the sheath.

a) intended to be permanently bolted to an*uncovered concrete floor;

b) marked in accordance with 5.1.2.6;,and

The requirement in 17.:5:2 will also necessitate that a component such as
id be individually and completely enclosed.

ponent need not be)énclosed if:
a) malfunction of the component would not result in a risk of fire; or

b) there are no openings in the bottom of the appliance enclosure.

rminals of a component need not be enclosed.

17.5.5

The barrier mentioned in 17.5.2 shall:

1) one end of the heating element is electrically connected to the sheath, and the appliance

2) this test is repeated with the polarity of the supply to the‘appliance rgversed and with the

NOTE 1: Appliances provided with a neutral conductor are tested with the neutral condugtor electrically connected

NOTE 2: For embedded heating elements, the metal enclosure is considered to be the sheath.

The requirement of 17.5.2 does not apply to.the supporting surface of an appliance that is:

c) provided with installation instructions that include a warning statement in accprdance with 5.3.2.

a switch, relay, or

a) be horizontal or at such an angle so that falling metal hitting the barrier would not rebound and

fall on the supporting surface;
b) be located as illustrated in Figure 17.1; and

c) have an area in accordance with Figure 17.1.
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Figure 17.1

Location and Extent of Barrier
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A Region 10 be shielded by barrier. This will consiSt O

B Projection of outline of component on horizontal plane.

C Inclined line that traces out minimum area of barrier. When moving, the line is always
1) tangent to the component;
2) 5° from the vertical; and

3) so oriented that the area traced out on a horizontal plane is maximum.

N>
\\\/,}ji;//

€ entire component 11 1T IS Not otherwise shielde
unshielded portion of a component that is partially shielded by the component enclosure or equivalent.

\‘\\If\~\\

@

a

1, and will consist of the

D Location (horizontal) and minimum area for barrier. The area is that included inside the line of intersection traced out by the inclined

line C and the horizontal plane of the barrier.
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17.5.6 With reference to the barrier mentioned in 17.5.2, openings for drainage, ventilation, and the like
may be employed in the barrier if such openings would not permit molten metal, burning insulation, or the
like to fall on combustible material.

17.5.7 The bottom of the enclosure of a wall-insert appliance shall be complete and without openings.

17.6

17.6.1

17.6.2

Plumbing requirements

An appliance shall comply with the plumbing requirements specified in Annex

C of this Standard.

If a vacuum breaker is installed, it shall comply with the requirements of CSA B64 Series or ASSE

laal

1001.
systen

18

Ly
18.1

18.1.1
the po
wiring
some

flexibleé cord.

18.1.2
A leng
betwe

18.1.3
as tho
protec]
stress

18.1.4
long o

NOTE:

[y Ll + talladl ol + £, 4l 1 4 ! L Laals | HPAAN
U oriail T 1mmiotalicu uuwlioltrcairit 1muriTt uic 1dol vdive \Illl.lluulllu Glly QUITIT IUIU}

.
ternal Wiring

General

nt where the power-supply cord of a cord-connected appliance enters the encld

terminals or leads for power-supply connection of a permanently connected apq
pf such wiring may not be completely enclosed afd even though some of it m

The internal wiring and connections between parts of an appliance shall be pr
th of flexible cord complying with 20.3.2 may be employed for an external (une
bn such parts if flexibility is necessary:

The protection of insulated wiring required by 18.2 shall be considered to exis

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

A conductor shall not be smaller than 20 AWG (0.52 mm?). Integral leads no

['his requirement does not apply to solid-state controls and associated circuits.

18.1.5

in the water supply

The internal wiring of an appliance shall be considered t6 be all the interconnécting wiring beyond

sure, or beyond the
liance, even though
ay be in the form of

btected or enclosed.
nclosed) connection

t if, when evaluated

ugh it were film-coated wire; the wiring is acceptable in accordance with 6.1. Imternal wiring not so

to be subjected to

more than 150 mm

f a small electrical component, such as a relay coil or a timer motor, may be sinaller than 20 AWG
(0.52 nm?), but shall not be smaller than 24 AWG (0.21 mm?).

Hnlace i+ 1ot ha invactinatad oc on tininenilatad Aliperant Aopeminay ot Ar A~

COTC oSS o 1o (0 oCTmvo stugatCt—as arr armmisuratc U oo ot oartymgpart U 10U

ted in a low-voltage

circuit not involving a risk of personal injury, insulated internal wiring of an appliance, including a bonding
conductor, shall consist of wire complying with:

a) CSA C22.2 No. 127 or CSA C22.2 No. 210 and UL 758;
b) CSA C22.2 No. 38 and UL 44;

c) CSA C22.2 No. 75 and UL 83;

d) CSA C22.2 No. 49 and UL 66; or

e) the appropriate CSA and UL standard(s) for other insulated conductor types specified in the
Canadian Electrical Code, Part 1 (CE Code), CSA C22.1-21, for Wiring Methods and the National

Electrical Code (NEC), NFPA 70, for Wiring Methods and Materials.
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18.1.6

Insulated internal wiring shall be acceptable for the application, when considered with respect to:

a) the temperature and voltage to which the wiring may be subjected;

b) exposure to oil, grease, or other substances that might have a deleterious effect on the

insulation;
c) exposure to moisture; and

d) other conditions to which it might be subjected during normal use.

18.1.7 Wiring shall be protected from sharp edges, including screw threads, burrs, fins, moving parts,

and th

18.1.8

to position wiring that:

18.1.9
applian
shall h
which ¢

18.1.1(
enclos

18.2

18.2.1
electrid
breakirn
Spliceq
betwesd

18.2.2

under the nut.to’reduce the likelihood of it's becoming loosened due to vibration, if sy

result i

|i|(n, that could result in ahrasiaon of the insulation on conductaors

Wiring shall not be supported by bare-metal-wire type wire-routing clips{ Such

a) runs vertically; or

b) is supported by a flat, horizontal surface.

A hole through which insulated wires pass in a sheetémetal wall within the ove
ce shall be provided with a smooth, rounded bushing of ‘one of the materials me
hve smooth surfaces, upon which the wires may bear, free of burrs, fins, sharp
ould result in abrasion of the insulation.

Insulated wires may be bunched and passed through a single opening in a 1
ire of the appliance.

Splices and connections

Splices and connections:shall be mechanically secure and shall provide ad
al contact. Soldered connections shall be made mechanically secure before
g or loosening of the_connection could result in a risk of fire, electric shock, @
shall be provided-with insulation equivalent to that of the wires involved if perr
n splices and ather metal parts is maintained.

A wire-binding screw or nut shall be provided with a lock washer under the h

h a isk of fire, electric shock, or injury to persons.

clips may be used

rall enclosure of an
ntioned in 20.4.2 or
bdges, and the like,

hetal wall within the

bquate and reliable

being soldered, if
r injury to persons.
nanency of spacing

ead of the screw or
ch loosening could

18.2.3 An open-end spade lug shall not be used unless additional means are provided to hold the lug in

place s

hould the wire-binding screw or nut become loosened.

18.2.4 Splices shall be provided with insulation equivalent to that of the wires involved if the spacing
between the splice and other metal parts are found not likely to be permanently maintained.

18.2.5

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

ape, or one layer of

friction tape on top of one layer of rubber tape shall be acceptable on a splice if the voltage involved is less
than 250 V. In determining if splice insulation consisting of coated fabric, thermoplastic, or other type of
tubing is acceptable, consideration shall be given to such factors as its electric strength properties,
resistance to heat, resistance to moisture, and the like. Thermoplastic tape wrapped over a sharp edge
shall not be acceptable.
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18.2.6 The means of connecting stranded internal wiring to a wire-binding screw shall be such that loose
strands of wire will not contact other current-carrying parts not always of the same polarity as the wire and
will not contact non-current-carrying metal parts. This may be accomplished by use of a pressure terminal
connector, a soldering lug, a crimped eyelet, soldering all strands of the wire together, or other equivalent
means.

18.2.7 An aluminum conductor, insulated or uninsulated, used as internal wiring, such as for
interconnection between current-carrying parts or as motor windings, shall be terminated at each end by a
method that has been investigated and found to be acceptable for the combination of metals involved at
the connection point.

18.2.8

With reference to 18.2.7, a wire-binding screw construction or a pressure ter

inal connector used

as a td
tempe

18.3

18.3.1
unless

18.3.2
carryin

18.3.3
provis
circuit
arrang
betwe

18.4

18.4.1
overcy

18.5

18.5.1
applia

rminating device shall be acceptable for use with aluminum under the conditio
rature, heat cycling, or vibration.

Separation of circuits

Conductors of circuits operating at different potentials shall be reliably separs
they are provided with insulation acceptable for the highest potential involved.

An insulated conductor shall be reliably retained sohat it cannot contact an
g part of a circuit operating at a different potential.

In a compartment that is intended for thelfield installation of conductors
on for the connection of Class 1, power, Otlighting circuit conductors, and Ig
conductors, a barrier shall be provided to'separate the conductors of the diff
ement of the compartment shall be such that a minimum spacing of 6.4 mm|

Overcurrent protection

In an appliance that is“intended to be connected to a branch circuit rated
rrent protection shall\be provided for the control circuits.

Endurance test-for pedestal wire flexing

For pedestal or drawer-type washing machines, where the operation of a
nce eah mechanically affect the wiring or other insulated parts, the part sh

specifi
parts

comply w

ed\in18.5.2 and 18.5.3. As a result of the operation, there shall be no malfun

A

s involved, such as

ted from each other

uninsulated current-

and that contains
w-voltage, Class 2,
erent circuits, or the
can be maintained

en the conductors of the different circuits including the conductors to be field instgalled.

at more than 30 A,

movable part of an
all be operated as
tion of the movable

ith the electric strength requirements in Section 13.

, the appliance shall

18.5.2 The movable part shall be subjected to 30,000 cycles of operation. For the first 20,000 cycles, any
wiring or insulated current-carrying part that is flexed shall be de-energized. For the remaining 10,000
cycles, such parts shall be energized so as to represent the maximum load encountered during intended
operation of the appliance.

18.5.3 The test shall be conducted at the rate of 12 cycles/min. The part shall be operated in the
intended manner so that it will reach the actual limits of travel in both directions during each cycle and
under the conditions that will result in maximum wear on all parts.

NOTE: The test may be conducted at a rate other than 12 cycles/min if it is not less severe than if conducted at the specified rate.
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19 Components

19.1 General requirements for components
19.1.1 Except as indicated in 19.1.2, a component of an appliance covered by this Standard shall:
a) comply with the requirements for that component. A component shall comply with both the CSA
Group and ULSE Inc. standards;
b) be used in accordance with its rating established for the intended conditions of use;
c¢) be used within its established use limitations or conditions of acceptability; and
d) additionally comply with the applicable requirements of this end product standard.
NOTE: §pecific components are considered as being incomplete in construction features or restrictéd in gerformance capabilities.
Such components are intended for use only under limited conditions, such as certain tempefatires not exceeding specified limits,
and can pnly be used under those specific conditions for which they have been investigated.
19.1.2| A component of a product covered by this Standard is not‘fequired to comply with a specific
compohent requirement that:
a) involves a feature or characteristic not required™in the application of thel component in the
product;
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.
19.1.3| A component complying with.a(CSA or UL component standard other than thpse specified in this
Standdrd is acceptable if:
a) the component also complies with the applicable component standard specified in this Standard;
or
b) the component.standard:
1) isscompatible with the ampacity and overcurrent protection requiremepts of the Canadian
Electrical Code, Part 1 (CE Code), CSA C22.1-21, and National Elegtrical Code (NEC),
NFPA 70, where appropriate;
2) considers long-term thermal properties of polymeric insulating matgrials in accordance

with UL 746B; and

3) ensures that any use limitations of the other component standard is identified and

appropriately accommodated in the end use application.

NOTE: For example, a component used in a household application, but intended for industrial use and complying with the relevant
component standard can assume user expertise not common in household applications.

19.1.4 A component that is also intended to perform other functions, such as overcurrent protection,
ground-fault circuit-interruption, surge suppression, any other similar functions, or any combination
thereof, shall comply additionally with the requirements of the applicable CSA and UL standard(s) that
cover devices that provide those functions unless those other functions are:

a) not required for the application, and
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b) not identified as part of markings, instructions, or packaging for the appliance.

19.1.5 A component not anticipated by the requirements of this Standard, not specifically covered by the
component standards specified in this Standard, and that involves a potential risk of electric shock, fire, or
personal injury, shall be additionally investigated in accordance with the applicable CSA and UL
standards, and shall comply with 19.1.1 (b) — (d).

19.1.6 With respect to 19.1.5, reference to construction and performance requirements in another CSA
and UL end-product standard is appropriate where that standard anticipates normal and abnormal use

conditi

19.1.7

ons consistent with the application of washing machines.

shock

19.2

19.2.1

operation. Brush caps shall be tightly threaded or otherwise constructed to redu
ing. The operating mechanism of switches or controls shall_hot subject elecfrical parts to undue

loosen
strain.

19.2.2
compd

NOTE:
sealed
accepta

19.2.3

19.2.4

fire, or injury shall not require additional investigation.
Mechanical assembly

An appliance shall be assembled so that it will not be adversely affected by th

nent shall be mounted securely and rigidly to maintain the required clearances.

A\ lampholder of the type in which the lamp cannot be'replaced, such as a neon pilot or indicator
n by a nonremovable lens, need not be prevented\from turning if rotation cannot reduce spac
ble values.

Means to reduce the likelihood-of the turning of a switch need not be provided

a) the switch is of a plunger-or other type that does not tend to rotate when
switch is considered to be'subject to forces that tend to rotate the switch during
the switch;

b) means for mounting the switch make it unlikely that operation of the switch w
¢) spacings.are not reduced below the minimum acceptable values if the switch

d) normal operation of the switch is by mechanical means rather than by direct

Means of reducing the likelihood of the rotation shall consist of more th

r‘r\mpr\nnnfe located-in-a low. \lnlfngn circuit-that are not relied upon toreduce the risk of electric

b vibration of normal
e the likelihood of

A switch, a lampholder, an attachment-plug reCeptacle, a motor-attachment plug, or a similar

ight in which the lamp is
ngs below the minimum

if:

operated. A toggle
normal operation of
ill loosen it;

rotates; and

contact by persons.

an friction between

surfaces. For example, a lock washer, properly applied, may be used to reduce the likelihood of turning of
a small stem-mounted switch or other device having a single-hole mounting means.

19.3

19.3.1

Capacitors

The component requirements for capacitors are not specified, except:
a) capacitors connected across the line or from line to ground shall comply with
1) CSA C22.2 No. 8, CSA E60384-1, or CSA E60384-14; and
2) UL 1283, UL 60384-14, or UL 60939-3; and

b) motor starting or running capacitors shall comply with the applicable requirements of CSA C22.2

No. 190 and UL 810.
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19.3.2 Capacitors with integral enclosures complying with the standards specified in 19.3.1 are
considered to fulfill the requirements of 19.3.3.

19.3.3 A capacitor provided as a part of a capacitor motor and a capacitor connected across the line,
such as a capacitor for the elimination of radio-frequency interference, shall be housed within an enclosure
or container that is intended to protect the plates against mechanical damage and that will reduce the
likelihood of the emission of flame or molten material resulting from malfunction of the capacitor. The
construction shall comply with one of the following:

a) the capacitor container or enclosure shall be of sheet steel not less than 0.51 mm thick, or shall
be constructed to afford equivalent protection; or

mmmmmmor of other material
shall be mounted in an enclosure that houses other parts of the appliance and-that is acceptable for

the enclosure of current-carrying parts.

19.3.4 | If a capacitor that is not part of a permanent-split-capacitor motof_or a part|of a capacitor-start
motor is connected in an automatic appliance so that capacitor malfunction would regult in a risk of fire,
electrid shock, or injury to persons, thermal or overcurrent protection-shall be provided in the appliance.

19.3.5| The voltage rating of a capacitor, other than a motorsstarting capacitor, shall pot be less than the
maximpm steady-state potential to which the capacitor is subjected during operation of the appliance.

19.4 Field-installed devices and accessories
19.4.1 | Field-installed devices

19.411 Field-installed devices that are hecessary for the operation of the appliancg, such as complete
coin-, ficket-, or card-operated assemblies and the like, and that are to be attached mechanically and
electridally to the appliance in the field, shall comply with the following:

a) electrical conductors and‘connections shall comply with 18 and 23;
b) the wiring within.the appliance shall not be disturbed;

c) the wires and)terminals shall be acceptably tagged or otherwise coded, and a wiring diagram
shall be affixed to the appliance where it is readily visible during assembly, or ghall be included in
the assembly instructions; and

d) if the wiring between the coin-, ticket-, or card-operated timer assembly apd the appliance is
exterhal to the appliance, it shall be enclosed in flexible conduit, armored cable,|or the equivalent.

19.4.2 Field-attached or optional accessories

19.4.21 19.4.2.2 - 19.4.2.6 apply to accessories intended for installation on or connection to an
appliance for the purpose of modifying or supplementing the functions of the appliance.

19.4.2.2 An appliance having provision for the use of an accessory to be attached in the field shall be
constructed so that the use of the accessory will not introduce a risk of fire, electric shock, or injury to
persons.

19.4.2.3 The installation of an electrical component of an accessory by the operator shall be restricted to
an arrangement that can be accomplished by means of receptacles and plug-in connectors.
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19.4.2.4 The installation of an electrical component of an accessory by qualified personnel shall be
acceptable if connections are made to existing terminals by use of wire connectors.

19.4.2.5 An installation that requires field rearrangement of components or wiring, cutting or splicing of
wiring, or soldering of connections shall not be used.

19.4.2.6 As part of the investigation, an accessory shall be tested and trial-installed to determine that
installation is feasible, that the instructions are detailed and correct, and that the use of the accessory will

not introduce a risk of fire, electric shock, or injury to persons.

19.5 Heating elements
19.5.1| Sheath-type heating elements shall comply with CSA C22.2 No. 72 and UL %030.
19.5.2] The voltage rating of a heating element employed in an appliance shall be not|less than:
a) 110 V if connected in a circuit in which the potential across-the heating element is a nominal
120 V;
b) 191 V if connected in a circuit in which the potential -across the heating element is a nominal
208 V;
c) 220 V if connected in a circuit in which the potential across the heating element is a nominal
240V,
d) 254 V if connected in a circuit in which‘the potential across the heating element is a nominal
277 V;
e) 440 V if connected in a circuit.in " which the potential across the heating element is a nominal
480 V; or
f) the voltage rating of the.Circuit if connected in a circuit in which the potentigl across the heating
element is more than 480)V.
19.5.3[ A heating element shall be supported in a substantial and reliable manner, and provided with
meang to reduce the likelihood of mechanical damage and contact with outside objectg.
19.5.4] An appliance shall be constructed so that the clothes load will be reliably corffined to the drum or
basketf, and-shall be provided with a means to reduce the likelihood of contact between clothes and
heating elements and other parts operating at temperatures that could result in the ignition of fabric.

19.5.5 An appliance provided with a heating element to raise the temperature of the wash water shall not
present a risk of fire if the heating element is operated without water. Compliance shall be determined by
subjecting the appliance to the test of 14.7.

19.6 Lampholders
19.6.1 Lampholders and indicating lamps shall comply with CSA C22.2 No. 43 and UL 496.

19.6.2 Lighting ballasts shall comply with CSA C22.2 No. 74 and UL 935 or UL 1029, unless the ballast
forms a part of a luminaire complying with the appropriate CSA and UL standards.

19.6.3 Light emitting diode (LED) light sources shall comply with CSA C22.2 No. 250.13 and UL 8750,
unless the LED light source forms a part of a luminaire complying with the appropriate CSA and UL
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standards. Individual light emitting diodes mounted on the printed wiring board of a control and intended
for indicating purposes shall be evaluated with the control.

19.6.4 An Edison-base lampholder of:
a) a permanently connected appliance; or

b) an appliance equipped with a polarized attachment plug;

shall be wired so that the screw shell will be connected to the terminal or lead that is intended for the
connection of the grounded conductor of a supply circuit.

19.6.5| A lampholder shall be constructed or installed so that uninsulated current-garrying parts other
than a|screw shell will not be exposed to contact by persons removing or replacing lamps in normal
servicse.

NOTE: H it is necessary to dismantle the appliance or remove a cover plate or other part by means of a tdol in order to remove or
replace g lamp, uninsulated current-carrying parts may be accessible to contact during the relamping procesg only.

19.7 Motors

19.7.1| Motors shall comply with CSA C22.2 No. 100 and UL, 1004-1 and shall have inherent overheating
protection in accordance with the requirements of CSA C22.2 No. 77 and UL 1004-3, except for:

a) appliances having a device, which may be‘integral with the control of the appliance, responsive
to motor current, as required by the Canadian Electrical Code, Part 1 (CE Code), CSA C22.1-21,
and the National Electrical Code (NEC), NFPA 70, for overload and overheating| and which is sized
in accordance with 19.7.9 and 19.7.18;

b) motors rated at less than 1 hp;ymanually controlled, continuously attended and not automatically
started by a timer, float, en_time-delay switch, or not having an automatic changing of the
mechanical load that could-reduce the motor speed sufficiently to re-establish starting winding
connections to the supply tircuit;

c) motors for aufomatic washing machines protected from overheating [under locked-rotor
conditions only;-as-specified under 19.7.3 — 19.7.8;

d) motors.employing impedance protection complying with the locked-rotor requirements specified
in CSA€22.2 No. 77 and UL 1004-2; or

e)mators employing electronic protection complying with CSA C22.2 No. 77 ang UL 1004-7.

19.7.2 Devices employed for motor-overload protection, other than those that are inherent in a motor,
shall be located in an ungrounded conductor of each phase.

19.7.3 With reference to the requirement in 19.7.1(c), if, when tested as described in 19.7.6, the fuse in
the supply circuit, as specified in 19.7.5, opens before the motor reaches any of the temperatures
specified in Table 19.1, the appliance shall be considered as not requiring overload protection.
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Table 19.1
Winding Temperatures for Motors in Washing Machines

Maximum temperature
Average temperature after
Insulation system During first hour, °C (°F) After first hour, °C (°F) first hour
Class A 200 (392) 175 (347) 150
ClassBorF 225 (437) 200 (392) 175

19.7.4 The average temperatures specified in Table 19.1 and 19.7.6 shall be determined by taking the
arithmetic mean of the maximum temperatures and the minimum temperatures.

19.7.5] To determine whether a washing machine complies with the requirement.in»49.7.6, the appliance
shall e connected to a circuit protected by a time-delay fuse having a current rating of at least 30 A. If the
appliapce is rated 125 V or less, and if a 30 A fuse is used, it shall be a plug fuse.

19.7.6] The motor shall be tested under locked-rotor conditions, with ¢he*applied voltage as specified in
4.1. The test shall be conducted with the appliance at room temperature or at i{s normal operating
tempefature, whichever results in higher motor temperatures. During the test the mojor winding shall not
open gr exceed the temperatures specified in Table 19.1.

19.7.7| The duration of the test of a washing machine shalkbe in accordance with thelnormal operation of
timer gwitches and other limiting devices with which theappliance is equipped.

19.7.8] If a control operates during the test of 19:7.6 to end the test before comp|etion of the normal
operating cycle or to limit the motor temperatures, the test of 19.7.6 shall be repedted with the control
defeated, unless the control has been evaluated as a protective control specified in 19]12.3.

19.7.9] A separate protective device«incorporated in an appliance in accordance with 19.7.1(a), shall be
responsive to the motor current, andishall be rated or set in accordance with Table 19.2.

Table 19.2
Maximum Rating or Setting of Overcurrent-Protective Device

Maximum ampere rating of device|as a percentage of

Type of motor motor full-load current rating
Motor with marked/service factor of 1.15 or more, or with
markefl temperature rise of 40 °C (104 °F) or less® 125
Any othér motor 115

@Motor manufacturer's applied marking

19.7.10 With reference to the requirements in 19.7.9, each winding connection of a multispeed motor
shall be considered separately.

19.8 Motor overload-protective devices
19.8.1 Overload-protective devices for motors shall comply with 19.8.2 to 19.8.4. Three samples of the
device shall be subjected to the tests, and in one of the three tests the protector shall close the short

circuit.

19.8.2 Protective devices for motors rated 1/2 hp (373 W) or less and 250 V or less shall be connected in
turn to a circuit limited to 200 A at a power factor between 0.9 and 1.0, in series with a nonrenewable
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cartridge fuse rated four times the full-load current of the motor for which the device is intended, but in no
case less than 15 A for devices rated 125 V or less, or less than 10 A for devices rated more than 125 V
and less than 250 V.

19.8.3 Protective devices for motors rated more than 1/2 hp (373 W) or more than 250 V shall be tested
as in 19.8.2, except that the short-circuit current shall be limited to 1 000 A.

19.8.4 The outer enclosure of the device under test, or the enclosure of the motor to be protected in the
case of inherent protective devices, shall be surrounded by cotton. There shall be no ignition of such
cotton during the test.

19.9 Receptacles

19.9.1| An appliance shall not be provided with a general-use receptacle.

NOTE 1] Clothes washers intended to be stacked on a pedestal or drawer-type clothes washer‘may be provided with a dedicated
receptade for the connection of the pedestal or drawer-type clothes washer.

NOTE 2] General-use receptacles are intended for the connection of non-specific appliances, service and rg¢pair equipment, and the
like. Dedjcated receptacles are intended and designed for connection of a specific‘appliance.

19.9.2| A clothes washer intended to be stacked on a pedestal or draw type clothes wiasher and provided
with a dledicated receptacle shall comply with the requirements in 19.9.3 — 19.9.5.

19.9.3| Only one receptacle shall be provided; it shall'be located on the back of the agpliance, and it shall
be a 3-wire grounding-type receptacle, rated 150r20 A, 125 V.

NOTE: A NEMA-type receptacle with the above ampete ratings is not required if the manufacturer provifles a receptacle that is
specificaly designed for connection to their pedestal er drawer-type clothes washer.

19.9.4 | The circuit supplying the, dedicated receptacle shall have the circuit protected by supplementary
overcufrent protection, such as a fuse, circuit breaker, or similar device, having g current rating not
exceeding the applicable value specified in Table 19.3.

Table 19.3
Supplementary Overcurrent Protective Device Current Rating
Maximum
supplementary
oyercurrent Minimum cord conductor size rating Minimum internal ¢onductor size
proteetive-deviee
rating
A AWG (mm?) AWG (mm?)
10 18 (0.82) 182 (0.82)
13 16 (1.3) 182 (0.82)
15 14 2.1) 14 (2.1)
18 14 2.1) 12 (3.3)
20 12 (3.3) 12 (3.3)
@ Rated 90 °C (194 °F) or 6 A maximum.

19.9.5 A marking identifying the pedestal or draw type clothes washer to be used with the dedicated
receptacle shall be provided adjacent to the dedicated receptacle; see 5.1.2.23.
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19.10 Seals and diaphragms

19.10.1 If the deterioration or breakage of a liquid seal or the like could increase the risk of electric
shock, the seal or the like shall be investigated.

19.10.2 The test procedure for determining whether a component complies with the requirement in
19.10.1 depends upon the material of which it is composed, its size and shape, the mode of application in
the appliance, and other factors. The test procedure may include visual inspection for determination of
cracks, deformation, and the like, after artificial ageing, as well as comparison of hardness, tensile
strength, and elongation before and after artificial ageing.

19.10.3Withreference 1010101 and 10102 a-noncomposite—materdal—whentested to compare its
tensilg strength and elongation before and after artificial ageing, is acceptable if these. properties are found
to be |not less than the minimum corresponding values specified in UL 157+ Fhé maximum service
tempefature specified in UL 157 corresponds to the temperature of the component durjng the heating test.

19.10.4 Materials exposed to powdered laundry detergents and bleach shall be subjected to the
exposre test conditions of UL 157.

19.11 | Switches

19.11.11  Switches shall comply with the following, as applicable:
a) CSA C22.2 No. 55 or CSA C22.2 No. 61058-1 and UL 61058-1; or
b) CSA C22.2 No. 111 and UL 20.

19.11.2 Membrane switches shall be \evaluated with the appliance control o to the applicable
requirgments of this Standard. Membrane switches complying with UL 2557 are considered to fulfill the
requirgments of this Standard. Membrane switches, including those complying with UL 2557, shall be
evalugted for use in other than lowtvoltage circuits, when applicable.

19.11.3 Switches shall beiacceptable for the application, and shall have a current armd voltage rating not
less thlan that of the maximum load they control in the appliance. For switches that comply with CSA C22.2
No. 61058-1 and UL 61058-1, see 19.11.13.

NOTE: Refer to 19.13or requirements relating to controls with a switching function.

19.11.4 For a centrifugal-type switch that controls a motor-start winding, the basis| for the current and
voltagerating of auxiliary contacts provided for the direct or indirect control of a hgating element shall
include the endurance testin 19.17.710.

19.11.5 Switches shall be so located or protected that they are not subjected to mechanical damage,
excessive moisture, or excessive collection of lint.

19.11.6 Switches, excluding thermally operated switches for heater elements, shall disconnect all
ungrounded conductors of the circuit controlled when in the OFF position, except that one ungrounded
conductor only may be disconnected if the other ungrounded conductor is thereby automatically
disconnected by a second switch (eg, motor centrifugal switch).

19.11.7 A switch or other device that controls a motor shall have a horsepower rating not less than that of
the motor that it controls. This requirement does not apply to a centrifugal-type switch or other device that
is necessary for a motor to change from the start winding to the main winding so that the motor will attain
running speed.
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19.11.8 A switch or other device that controls a solenoid, relay coil, or the like, and that has not been
investigated for the purpose for which it is used, shall be tested as described in 19.11.9. As a result of the
test, there shall be no electrical or mechanical malfunction or breakdown of the switch or other device nor
welding or undue pitting or burning of the contacts. A 3 A fuse placed in the grounding connection shall not
open.

19.11.9 In a test to determine whether a switch or other control device complies with the requirement in
19.11.8, the appliance shall be connected to a supply circuit of rated frequency and 110 % of maximum
rated voltage. The load on the device under test shall be the same as that which it is intended to control in
normal service. The device shall be operated for 50 cycles at a rate of not more than 10 cycles/min.
However, with the concurrence of those concerned, a faster rate of operation may be employed.

19.11 .10 For a centrifugal-type switch that controls a motor-start winding, auxiliarycontacts provided for
the dirgct or indirect control of a heating element shall be subjected to an endurance est consisting of at
least 3D 000 cycles of operation conducted in accordance with the requirements,of CBA C22.2 No. 55 or
CSA CR2.2 No. 61058-1, and UL 61058-1.

19.11.11 If a cord-connected appliance employs a motor rated more_than 1/3 hp (249|W), a motor control
switch |shall be provided in the appliance. The control switch shall not be located in the grounded
condugtor unless its operation also results in the opening of all\ungrounded supply conductors to the
motor.

19.11.12 The operating mechanism of switches shall not'subject electrical parts to ungue strain.

19.11.13 Switches that comply with CSA C22.2 No: 61058-1 and UL 61058-1 shall bg rated as specified
in 19.11.14 — 19.11.16.

19.11.14 Power switches shall be rated as‘follows:

a) for a voltage not less than.the'rated voltage of the appliance;
b) for a current not less than the rated current of the appliance;
c) for Continuous Duty;

d) with respect\to/load:

1)switches for motor-operated appliances: for resistance and motor load if the switch would
encounter this load in normal use; or

2) switches may be regarded as switches for a declared specific load and may be classified
basedupomn the toadconditions encountered - the apptiance under normal load.

e) with respect to voltage rating:
1) for ac if the appliance is rated for ac; or

2) for dc if the appliance is rated for dc.

19.11.15 Unless otherwise specified in this Standard, switches shall also be rated with respect to
endurance as follows:

a) power switches: 6000 cycles;

b) power switches provided with series electronics shall be subject to an additional 1000 cycles of
operation with the electronics bypassed;
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c) switches other than power switches, such as speed selector switches, that may be switched

under electrical load: 1000 cycles; or
d) the following non-power switches are not required to be rated for endurance:

1) switches not intended for operation without electrical load, and whi

ch can be operated

only with the aid of a tool or are interlocked so that they cannot be operated under electrical

load; or

2) switches for 20 mA load as classified in CSA C22.2 No. 61058-1 and

UL 61058-1.

19.11.16 Ratings and load classifications for switches other than power switches shall be based on the

conditions-encotunteredin-the-apptancetundernormatHoad:

19.12( Controls

19.12f1 General

19.12.1.1 Components, wiring, printed wiring assemblies, insulating.material, pottin

like, a

hd associated circuitry employed in controls, shall be investigated and found

application in accordance with the specified component standards with respect to 3

shock

19.12.
specifi

19.12.
exces

19.12.
19.12

19.12.

Altern

and injury to persons.

1.2 Except as specified in 19.12.4 through 19:12.7, controls shall comply
ed in 19.12.2 for operating controls or 19.12.3 fer protective controls.

1.3 Controls shall be so located or pratected that they are not subjected to n
sive moisture, or excessive collection©f lint.

1.4 The operating mechanism'ef controls shall not subject electrical parts to un
2 Operating controls

P.1 An operating-¢ontrol shall comply with:
a) CSA C22:2 No. 156, CSA C22.2 No. 24, or CSA E60730-1 and any applicab
b) UL 60730-1, and any applicable Part 2.

htively, an operating control shall comply with the electronic circuit requirement:

D.

j materials, and the
acceptable for the
risk of fire, electric

with the standards

nechanical damage,

due strain.

e Part 2, and

5 specified in Annex

19.12.2.2 The cycle selection control, water level detection [14.3.5 and 14.3.6(a)], out of balance
detection (26.2.3), temperature-regulating devices and any control not relied upon to provide a required
safety function are considered and shall be tested and evaluated as operating controls.

19.12.2.3 The minimum test parameters for the evaluation of an operating control to CSA E60730-1 and
UL 60730-1 and any applicable Part 2 of the CSA E60730-1 and UL 60730-1 series are specified in Table

19.4.
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Table 19.4
Operating Control Correlation Table

b) 6 000 cycles for temperature-regulating controls, and for
resetting operating controls

Information Operating control requirement
FMEA Conduct a failure-mode and effect analysis (FMEA) to identify components the failure
of which might result in a risk of fire or electric shock.
Operating ambient Determined via heating test, Section 9, of the appliance
Endurance testing Except as indicated in 19.12.7.4:

a) 100 000 cycles for automatic, self-resetting operating controls, and

manual, non-self-

Overvojtage Category Overvoltage Category Il

Pollutign degree See24.24

19.12.2.4 For commercial appliances, as an alternative to the requiféments in
convergion equipment intended to control a variable speed motor load)(e.g. a variak
can comply with UL 508C or UL 61800-5-1. See 19.7 for the motor-overload protection

19.12.3 Protective controls

19.12.3.1 A control that performs a safety-related (protective) function shall comply
controlfrequirements of:

a) CSA C22.2 No. 24, CSA C22.2 No. 6069%/or CSA E60730-1 and any applica
b) UL 60691 or UL 60730-1 and any applicable Part 2.

Alterngtively, a protective control shall. Comply with the electronic circuit requirements|
D.

19.12.3.2 Electronic protective-controls shall also be evaluated for reliability in accord
a) CSA C22.2 No-0:8 or CSA E60730-1 and any applicable Part 2, and

b) UL 6073044 and any applicable Part 2.

AlternTiver, an_electronic protective control shall comply with the electronic circuit req
in Anngx D.

21.13.2.1, power
le frequency drive)
requirements.

with the protective

ble Part 2; and

specified in Annex

ance with:

uirements specified

19.12.3.3 Electronic motor protection shall be evaluated in accordance with 19.7.1(e), or the electronic

circuit requirements specified in Annex D.

NOTE: In the application of the Annex D requirements, see D1.8.

19.12.3.4 Electronic protective controls not relying on software as a protective component shall comply

with the standards specified in 19.12.3.2 except for Clause H.11.12 of CSA E60730-1

and UL 60730-1. If

software is relied upon to perform the protective control function, it shall be considered Software Class B

as indicated in Table 19.5.


https://ulnorm.com/api/?name=UL 2157 2024.pdf

OCTOBER 30, 2024

CSA C22.2 No. 169:24 ¢ UL 2157

87

Table 19.5

Protective Control Correlation Table

Information

Protective control requirement

FMEA

Conduct a failure-mode and effect analysis (FMEA) identifying component
failures which might result in a risk of fire, electric shock, or injury and
confirming the protective function continues to operate as intended.

Operating ambient

Determined via heating test, Section 9, of the appliance

Endurance testing (for electromechanical devices)

a) 6 000 cycles for controls as indicated in 19.12.5.3,

19.12.6.4,19.12.7.4

and for manual, non-self-resetting temperature-limiting devices, and other

manual, non-self-resetting protective controls

b) 100 000 cycles, for temperature controls and other protective controls

Overvoltage category Overvoltage Category I
Pollutipn degree See 24.2.4
Radio{frequency electromagnetic field immunity to

condugted disturbances Test Level 3

Radio-frequency electromagnetic field immunity to
radiatgd electromagnetic fields

Field strength of 10 V/m

Fast trensient bursts

Test Level 3 applied for 1 minute in each polarity

Surge fmmunity

Installation Class 3

Electrgstatic discharge

Severity Level 3

Thermpal cycling (for electronic devices)

14 days, Assuméd temperature range: 10.0 +2 °C (5
operating ambient

D.0 +3.6 °F) to the

Softwgre class

Software,Class B (See 19.12.3.4)

19.12.8.5 The water level detection [14.3.5;and 14.3.6(b)(1)], secondary function con

lid intgrlock [15.1 and 15.7.1(b)], door-@r lid lock [15.7.1(a) and 15.7.10], electrq

[15.7.1(b)], water level detection (14.Z@nd 15.7.9), motor overload protection (19.7),

trol (15.6.2), door or
nic braking means
temperature-limiting

devices, combination temperaturedregulating and -limiting devices, and any confrol relied upon for

compliance with the Abnormal Operation testing of Section 14, 26.15, or 26.16 are g

be tesjed and evaluated as protective controls.

19.12.8.6 The minimum)test parameters for the evaluation of a protective control to

any applicable Part 2‘and UL 60730-1 and any applicable Part 2 are specified in Table

19.124 Temperature-regulating and temperature-limiting devices

19.12.4.1
negati

A temperature sensing device, such as a positive temperature coefficient (
etemperature coefficient (NTC) thermistor, that performs the same function

onsidered and shall

CSA E60730-1 and
19.5.

PTC) thermistor or a

s a thermostat shall

comply with:
a) CSA E60730-2-9 and

b) UL 60730-2-9 or UL 1434.

Alternatively, a temperature sensing device shall comply with the electronic circuit requirements specified

in Annex D.
19.12.5 Cycle selection controls

19.12.51
motors, shall comply with:

Clock-operated switches incorporating mechanical clockwork, such as gears, springs, and
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a) CSA C22.2 No. 177 and UL 917; or

b) CSA-E60730-2-7 and UL 60730-2-7.

Alternatively, a cycle selection control shall comply with the electronic circuit requirements specified in
Annex D.

19.12.5.2 A cycle selection control incorporating electronic timing or switching circuits, shall comply with
the standards specified in 19.12.2.1.

19.12.5.3 If the cycle selection control incorporates electronic secondary function controls for
compliance with 15.6.2, the control shall be evaluated as specified in 19.12.3. The Endurance test shall be
condudted in accordance with 15.6.7.

19.12.6 Door/lid interlock or lock protective controls

19.12.6.1 If a door-actuated or lid-actuated switch is employed to directly‘disconnect jpower to the motor,
it shall comply with the Endurance Test as specified in 19.12.6.4 and;

a) CSA C22.2 No. 55 or CSA C22.2 No. 61058-1 and UL 61058-1;
b) CSA C22.2 No. 14 and UL 508; or

c) CSA E60730-2-12 and UL 60730-2-12.
For swijtches complying with CSA C22.2 No. 61058-1 and UL 61058-1, see 19.11.13.

19.12.6.2 If a door-actuated or lid-actuatedswitch is employed as a sensor for an g¢lectronic control to
disconnect power to the motor, the switch'and control shall comply with 19.12.3.

19.12.6.3 If a solenoid is employed,as a part of a door or lid locking mechanism, it shall comply with CSA
C22.2 No. 139 and UL 906.

19.12.6.4 Endurance testing of a door or lid lock shall be conducted in accordance with 15.7.10.
Endurgnce testing of ca door or lid interlock and the associated braking means shall be conducted in
accordance with 15.%.6:

19.12.7 Water level detection controls

19.12.7.4) If a switch is employed as part of a water level detection mechanism, it shal| comply with:

a) CSA C22.2 No. 55 or CSA C22.2 No. 61058-1 and UL 61058-1; or
b) CSA-E60730-2-15 and UL 60730-2-15.

For switches complying with CSA C22.2 No. 61058-1 and UL 61058-1, see 19.11.13. Alternatively, a water
level detection control shall comply with the electronic circuit requirements specified in Annex D.

19.12.7.2 If a pressure or flow switch is employed as part of a water level detection mechanism, it shall
comply with 19.10 for gaskets or seals in contact with laundry detergent or bleach, 26.3 for polymeric
materials in contact with laundry detergent or bleach, and:

a) CSA C22.2 No. 14 and UL 508;

b) CSA-E60730-2-6 or CSA C22.2 No. 24, and UL 60730-2-6; or
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c) CSA E60730-2-15 and UL 60730-2-15.

19.12.7.3 A water level detection control required for compliance with 14.3.5, but not for compliance with
15.7.9, shall be evaluated as an operating control. A water level detection control required for compliance
with 15.7.9 shall be evaluated as a protective control.

19.12.7.4 The number of cycles required for Endurance testing specified in Table 19.4 for a water level
detection control required for compliance with 14.3.5 or Table 19.5 for a water level detection control
required for compliance with 15.7.9 shall be 6000 cycles.

19.13 Overcurrent protection

19.131 Fuses shall comply with CSA C22.2 No. 248-1, UL 248-1 and the applicabl¢ part of CSA C22.2
No. 248 and UL 248 series for the specific fuse type.

19.13R Fuseholders shall comply with:

a) CSA C22.2 No. 39 or CSA C22.2 No. 4248-1 and the applicable part of the ¢SA C22.2 No. 4248
series for the specific fuseholder type; and

b) UL 4248-1 and the applicable part of the UL 4248 séries for the specific fuseholder type.
19.13.8 Supplementary protectors shall comply with CSA C22.2 No. 235 and UL 107|/.
19.14| Electrically operated valves

19.14.1 Electrically operated valves shall comply with:
a) CSA C22.2 No. 139 and UL 429; or

b) CSA E60730-2-8 and Ul{60730-2-8.
19.15| Terminals and connectors

19.151 Terminals and connectors shall comply with:
a) CSA €22.2 No. 153 and UL 310 for quick connect terminals;

b) GSAC22.2 No. 182.3 and UL 1977 for single and multipole connectors fon use in data, signal,
control and power applications;

c) CSA C22.2 No. 65 and UL 486A-486B for wire connectors;
d) CSA C22.2 No. 188 and UL 486C for splicing wire connectors;

e) CSA C22.2 No. 158 and UL 486E for equipment wiring terminals for use with aluminum and/or
copper conductors;

f) CSA C22.2 No. 2459 and UL 2459 for multi-pole splicing wire connectors; or

g) CSA C22.2 No. 158 and UL 1059 for terminal blocks.
19.16 Pumps

19.16.1 Pumps shall be evaluated to this Standard or comply with CSA C22.2 No. 108 and UL 778.
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19.16.2 Polymeric parts of pumps subjected to wash water, detergent, or rinse agent shall also be
subjected to the immersion test in 26.3.

19.17 Insulating devices

19.17.1 The requirements for insulating devices, such as wire positioning devices or insulating bushings,
are not specified unless the insulating device is required to comply with this Standard. In such cases, the
insulating device shall comply with the applicable requirements of this Standard or shall be evaluated in
accordance with the following standards, as applicable:

a) CSA C22.2 No. 18.5 and UL 1565 for wire positioning devices; or

b) UL 635 for insulating bushings.

19.17.2 Tests specified in this Standard (eg, strain relief test) shall be (performed to confirm the
combirfation of the insulating bushing and the supporting part are suitable.

19.18 | Adhesives used to secure parts

19.18.1 An adhesive relied upon to reduce the risk of fire, electric shock, or injuty to persons shall
comply with the requirements for adhesives in UL 746C.

19.18.2 The requirement in 19.18.1 also applies to an.adhesive used to secure a conductive part, that if
loosenged or dislodged:

a) energizes an accessible dead metal par;
b) makes a live part accessible;
c) reduces spacings below the minimum acceptable values; or

d) short-circuits live parts:
19.19 | Transformers and power supplies

19.19.1 Transformers located in a low-voltage circuit that does not involve a risk of fife or personal injury
need npt comply with'the standards referenced in 19.19.2 — 19.19.5.

19.19.2 Class2 transformers shall comply with CSA C22.2 No. 66.3 and UL 5085-3.

19.19.3 “General pUrpose transformers shall r-nmply with:

a) CSA C22.2 No. 66.2; and

b) UL 5085-2.

19.19.4 Class 2 power supplies shall comply with:
a) CSA C22.2 No. 223 and UL 1310; or

b) for power supplies with non-linear transformers, CSA C22.2 No. 60950-1 and UL 60950-1, or
CSA C22.2 No. 62368-1 and UL 62368-1.

An integrated appliance control that delivers Class 2 power and complies with the relevant UL 60730-
1/CSA E60730-1 Class 2 requirements is considered to meet the intent of 19.19.4.
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19.19.5 Power supplies other than Class 2 power supplies shall comply with:
a) CSA C22.2 No. 107.1 and UL 1012; or

b) for power supplies with non-linear transformers, CSA C22.2 No. 60950-1 and UL 60950-1, or
CSA C22.2 No. 62368-1 and UL 62368-1.

19.20 Button batteries or coin cell batteries

19.20.1 The battery compartment of an appliance or any accessory, such as a wireless control,
incorporating one or more button batteries or coin cell batteries, shall comply with UL 4200A, if the
appliance or any accessory:

a) is intended for use with one or more single cell batteries having a diametef of 32 mm (1.25 in)
maximum with a diameter greater than its height; and

b) the appliance is intended for household use.
20 Supply Connection and External Flexible Cords
20.1 |General

20.1.1] An appliance shall be provided with wiring terminals”or leads for the connectign of conductors that
will belconnected in the field and means for connection:of a wiring system.

NOTE: An appliance other than a wall-insert type may be provided with a flexible cord and an attachment plug for connection to the
supply dircuit.

20.2 [Permanently connected appliances

20.2.1| Electrical boxes and the asseciated bushings and fittings, and raceways, of the types specified in
the Canadian Electrical Code,-Rart 1 (CE Code), CSA C22.1-21, for Wiring Methog@ls and the National
Electrical Code (NEC), NFPA 70/ for Wiring Methods and Materials, that comply with the relevant CSA and
UL Stgndards, and 19.1, are.considered to fulfill the requirements of this Standard.

NOTE: Examples of relevant standards are CSA C22.2 No. 18.1 and UL 514A, CSA C22.2 No. 18.2 and UYL 514C, CSA C22.2 No.
18.3 andl UL 514B, and CSA C22.2 No. 42.1 and UL 514D.

20.2.2] An outlet or terminal box in which connections to the supply circuit will be made shall be located
so thal, afterthe appliance has been connected as intended, such connections will be readily accessible
for inspection.

NOTE: The appliance may be moved to examine these connections.

20.2.3 Per the requirement in 20.2.2 the terminal box of a wall-insert appliance shall be located so that it
will be accessible without the necessity of moving the appliance after installation, unless the appliance is
provided with not less than 1.5 m of either:

a) flexible metallic conduit with conductors; or
b) armored cable;
to extend the point of supply to an accessible location.

NOTE: The top or front of the appliance may serve as the inspection cover, provided that the fastening means for the cover is
apparent, or indicated, and that the cover can be moved and replaced without damage to the cover or fastening means.
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20.2.4 An outlet box, terminal box, wiring compartment, or the like in which connections to the supply
circuit will be made in the field shall be free from any sharp edges, including screw threads, a burr, a fin, a
moving part, or the like, that could damage the insulation on a conductor.

20.2.5 If it is intended that supply connections be made to the motor of an appliance, the terminal
compartment on the motor shall comply with the requirements for terminal compartments in CSA C22.2
No. 100 and UL 1004-1.

20.2.6 Conduit connection shall not be made to covers giving access to supply terminals. Component
parts shall not be mounted on removable covers giving access to supply connections.

the field, whether in

a) have the minimum width of flat surface surrounding the opening as specified in Table 20.1; or
b) be acceptable when the test gauge for flat surfaces surrounding a knogkout is applied as
specified in CSA C22.2 No. 0.5 and UL 514A.

Table 20.1
Sizes of Flat Surfaces Surrounding.Connection Openings

Minimum width of surrounding flat
Nomjiinal diameter of opening, mm Corresponding conduit trade size, in surface, mm
22.23 112 3.38
28.17 3/4 3.96
34.93 1 5.03

20.2.8| A knockout shall remain in‘place when a force of 44.5 N is applied at right angles to the knockout
by means of a mandrel with a 6:4.mm diameter flat end. The mandrel shall be appligd at the point most
likely tg result in movement of the’knockout.

20.2.9| The removal of’ayknockout shall not result in deformation that would affect the attachment of a
strain relief or fitting, ot result in reduction of electrical spacings below the minimum acgeptable values.

20.2.10 At a point where the power-supply conductors enter the enclosure, sheet metal shall not be less
than 081 mm.thick if uncoated steel, not less than 0.86 mm if galvanized steel, not lgss than 1.09 mm if
copper{or.brass, and not less than 1.12 mm if aluminum.

20.2.11 Sheet metal enclosures with the dimensions specified in Table 20.2 and Table 20.3 are
considered to comply with the intent of 20.2.10.
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Table 20.2
Thickness of Carbon Steel or Stainless Steel Enclosures

surfac

a2 A suf
essent
mome!
reinfor|
consid
corrug

® The
enclo

¢ "Not
remov

e regardless of metal thickness.

porting frame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly
ially the same outside dimensions as the enclosure surface and that has sufficient torsional rigidity
hts that may be applied via the enclosure surface when it is deflected. Construction that is considere
Cing may be accomplished by a structure that is as rigid as one built with a frame ¢fjangles or chann
ered to be without supporting frame includes: Single sheet with single formed flang€s (formed edges
hted or ribbed; and An enclosure surface loosely attached to a frame, for examplé, with spring clips.

idth is the smaller dimension of a rectangular sheet metal piece that is part.of an enclosure. Adjace
re are not prohibited from having supports in common and being made of a single sheet.

imited" applies only where the edge of the surface is flanged at least)12.7 mm or fastened to adjace
bd in use.

Without supporting frame? With supportlr_Ig frar_ne gr equivalent Minimum thickness, mm (in)
reinforcing
Maximum width® Maximum length® Maximum width® Maximum length
X - - - Uncoated Metal coated
mm (in) mm | (in) mm (in) mm | (in)
102 (4) Not limited 159 (6-1/4) Not limited
0.51 (0.020) 0.58 (0.023)
121 (4-3/4) 146 | (5-3/4) 171 (6-3/4) 210 | (8-1/4)
152 (6) Not limited 241 (9-1/2) Not limited
0.66 (0.026) 0.74 (0.029)
178 ) 220 | @34 | 254 (10) 318 | (12-1/2)
NOTE| This table is based on a uniform deflection of the enclosure surface for any given load concentrated at the center of the

httached to and has

resist the bending

i to have equivalent
tls. Construction

); a single sheet that is

ht surfaces of an

t surfaces not normally

Table 20.3
Thickness of Aluminum, Copper, or Brass Enclosures
Without supporting frame? With supportlr]gffrarpe c:r equivalent
reinforcing Minimym thickness
Maximum width® | Maximum length® }\-Maximum width® | Maximum length
mm| [ @) | wm [ @ mm [ @) [ mm | Gn) mm (in)
76 (3) Not limited 178 (7) Not limited
0.58 (0.023)
go| | G112 | 102 @ | 216 | @12 | 201 | 02
102 (4) Nbot limited 254 (10) Not limited
0.74 (0.029)
127 | ) 52 | © | 267 |02 | sa3 | (13-172)
152 (6) Not limited 356 (14) Not limited
0.91 (0.036)
165| | @20 | 203 | ® | 381 | (5 | 457 | (9
NOTE| This table is based on a uniform deflection of the enclosure surface for any given load concentrated at the center of the
surface Tegardiess of metat thickness.

@ A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has
essentially the same outside dimensions as the enclosure surface and that has sufficient torsional rigidity to resist the bending
moments that may be applied via the enclosure surface when it is deflected. Construction that is considered to have equivalent
reinforcing may be accomplished by a structure that is as rigid as one built with a frame of angles or channels. Construction
considered to be without supporting frame includes: Single sheet with single formed flanges (formed edges); a single sheet that is
corrugated or ribbed; and An enclosure surface loosely attached to a frame, for example, with spring clips.

® The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent surfaces of an
enclosure are not prohibited from having supports in common and being made of a single sheet.

¢ "Not limited" applies only when the edge of the surface is flanged at least 12.7 mm (1/2 inch) or fastened to adjacent surfaces not
normally removed in use.

20.3

20.3.1

Cord-connected appliances

A power-supply cord shall comply with CSA C22.2 No. 21 and UL 817.



https://ulnorm.com/api/?name=UL 2157 2024.pdf

94 CSA C22.2 No. 169:24 ¢ UL 2157 OCTOBER 30, 2024

20.3.2 Flexible cords and cables shall comply with CSA C22.2 No. 49 and UL 62. Flexible cords or
cables are considered to fulfill this requirement when preassembled into a power-supply cord complying
with 20.3.1.

20.3.3 Attachment plugs and appliance couplers shall comply with CSA C22.2 No. 42 and UL 498.
Attachment plugs and appliance couplers are considered to fulfill this requirement when preassembled
into a power-supply cord complying with 20.3.1.

20.3.4 The flexible cord shall have an ampacity not less than the current rating of the appliance.

20.3.5 An attachment plug shall have an ampere rating not less than 125 % of the rated current of the
app"arr\n’ and-shall have a \lr\lfggn rqfing not less than the rated \/nlfggn of the gnp"ance’ except as

stated |n 20.3.6.

20.3.6 | A stationary product marked in accordance with 5.1.2.12 shall employ an’attaghment plug rated at
no lesq than the current rating of the appliance or the input current under narmal load cpnditions in Section
8, whichever is greater.

20.3.7 | Flexible cord shall be type HSJ, HSJO, SJ, SJO, SJT, SJTO, S, SO, ST, STO, HSJOO, SJOO,
SJTOQ, SOO, or STOO. Type SP-3 or SPT-3 cord may be usedon an appliance not rhounted on wheels,
casterg, or the equivalent.

20.3.8 | The cord length shall be not less than:
a) 1.8 m for an appliance provided with castets; or

b) 1.5 m for an appliance not provided.with casters.

The cqgrd length shall be measured from the face of the attachment plug to the point of entry into the
appliarce.

20.3.9( A flexible cord shall be\provided with strain relief so that stress on the cord will not be transmitted
to termjnals, splices, or internal wiring.

20.3.10 Except as specified in 20.3.12, a strain relief shall be constructed so that the|flexible cord, when
installed as intended, does not contact the edges of the opening in which the strain religf is mounted.

20.3.11 The\flexible cord shall be provided with a means to reduce the likelihood [of the cord's being
pushed into the appliance through the cord-entry hole if such displacement:

a) could subject the cord to mechanical damage or to exposure to a temperature higher than that
for which the cord is rated; or

b) could reduce spacings, such as to a metal strain-relief clamp, below the minimum acceptable
values.

20.3.12 If a knot in a flexible cord serves as strain relief, a surface against which the knot might bear or
with which it might come in contact shall be free from projections, sharp edges, burrs, fins, or the like that
could result in abrasion of the insulation of the cord.

20.3.13 When tested as described in 20.3.14, a strain-relief device shall withstand for 1 min, without
displacement, a direct pull of 155 N applied to the cord, with the connections within the appliance
disconnected.
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20.3.14 A 16 kg weight shall be suspended on the cord and supported by the appliance so that the
strain-relief device will be stressed from any angle that the construction of the appliance permits. The
strain relief is not acceptable if there is movement of the cord, at the point of disconnection of the

conductors, to indicate that stress would have resulted on the connections.

20.4

20.4.1

Bushings

The edges of an opening through which flexible cord passes, including the

opening in a strain

relief or bushing, shall be smooth and free from burrs, fins, projections, sharp edges and the like that could
result in abrasion of the insulation of the cord.

20.4.2

if the
materi
smoot
cord.

21

21.1

accep
circuit
12 AW

21.2

Secure
solder|
be em
upturn|

21.3
214

21.5
may b

21.6
shall p

bushing is of material other than ceramic, phenolic, or cold-moulded compos
al that has been investigated and found to be acceptable for the application; t
h and free from burrs, fins, projections, sharp edges, and the like that could res

Terminals for External Conductors

Wiring terminals or leads intended for connection of the conductors of the sy
able for the connection of conductors having an ampdcity not less than the r
marked on the appliance. Leads for supply connection are acceptable only for
G (3.3 mm?) or smaller supply conductors.

A wiring terminal shall be provided with.a’soldering lug or with a pressure
ly fastened in place (ie, firmly bolted or“held by a screw). A connection devi
shall not be used for the connection of-an equipment-bonding conductor. A wirg
ployed at a wiring terminal intendedto accommodate a 10 AWG (5.3 mm?) or
ed lugs or the equivalent are provided to hold the wire in position.

A wiring terminal shall be.provided with a means to reduce the likelihood of turni
A wire-binding screw:shall thread into metal.

A wire-binding ‘'serew at a wiring terminal shall not be smaller than No. 10 (M5),
b used at a.tetminal intended only for the connection of a 14 AWG (2.1 mm?) cor

rovide not less than two full threads in the metal.

If an |ne|||9hng b |eh|ng IS prn\lldnrl inan-opening throl |gh which o power. ellph!y cord passes, and

ition, fibre, or other
he opening shall be
llt in abrasion of the

pply circuit shall be
ating of the branch-
appliances requiring

terminal connector
ce that depends on
-binding screw may
smaller conductor if

A No. 8 (M4) screw
ductor.

A terminal plate tapped for a wire-binding screw shall be of metal not less thanp 1.27 mm thick and

NOTE: An alloy plate not less than 0.76 mm thick may be used if the tapped threads have adequate mechanical strength.

21.7 A terminal plate may have the metal extruded at the tapped hole to give the thickness necessary for
not less than two full threads, provided the thickness of the unextruded metal is not less than the pitch of
the thread.

21.8 Upturned lugs or a cupped washer shall be capable of retaining a conductor of the size mentioned
in 21.1, but not smaller than 14 AWG (2.1 mm?), under the head of the screw or the washer.

21.9 The free length of a lead inside an outlet box or wiring compartment shall be 152 mm or more if the
lead is intended for field connection to an external circuit.
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21.10 An appliance constructed so that it could be adapted upon installation for either of two different
supply voltages, such as 120 V, 2-wire or 120/240 V, 3-wire, shall be provided with a terminal block or
board on which the appropriate connections can be made during field installation without the necessity of

changing or disrupting internal wiring or connections other than at the terminal block.

2111

An appliance provided with wiring terminals or leads and rated 125 V or 125/250 V or less and
employing:

a) a lamp- or element-holder of the Edison-screw-shell type;

b) a single-pole switch; or

shall have one terminal or lead identified for connection of the grounded conductor of a

The teqminal or lead intended to be connected to a grounded conductor of.a.supply cird

that is
conneq
switchd

21.12

silver-g
identifi
diagrar

21.13
colour

22 Provision for Grounding

NOTE: T
221
2211

currenf
the eng

shall bg¢ condugetively connected to the equipment-bonding terminal or lead (see 22.4.1

AY H L l 4 ' 4 1
\J} d oll |3|U PUIC aululmiatlc CuUTIrul

connected to the screw shells of lamp- or element-holders. THe terminal or |
ted to an ungrounded conductor of a supply circuit shall be thé.one that is conn
s or single-pole automatic controls.

A terminal for connection of the grounded conductorofia supply circuit shall be
oloured metal. Such a terminal shall be readily’ distinguishable from the

cation of the terminal shall be clearly shown inxsome other way, such as on
n.

A lead for connection of the grounded conductor of a supply circuit shall he
and shall be readily distinguishable from the other leads.

he term "grounding" as used inthis'clause relates to "bonding" in Canada.
General

In an appliance intended to be permanently connected to the power suppl

losure thatare exposed to contact during any servicing operation and that coulg

supply circuit.

uit shall be the one
ead intended to be
bcted to single-pole

of, or plated with, a
bther terminals, or
an attached wiring

ve a white or grey

, all exposed non-

-carrying /metal parts that could become energized and all non-current-carrying metal parts within

become energized
—22.4.5).

22.1.2

—Foramappiiance provided wittrapower=suppty cord-amd-amattachrment ptugfor connection to the

power supply, the supply cord shall contain a bonding conductor for connecting the equipment to ground.

NOTE: A portable appliance provided with a system of double insulation need not comply with this requirement.

22.1.3 Except as specified in 22.1.4, the bonding conductor of a flexible power-supply cord shall be:

a) bare or provided with insulation having an outer surface that is green with or without one or more

yellow stripes;

b) connected to the grounding blade of an attachment plug of the grounding type; and

c) conductively connected to all exposed non-current-carrying metal parts that could become

energized and all non-current-carrying metal parts within the enclosure that are
during any servicing operation and that might become energized.

exposed to contact
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22.1.4 With reference to 22.1.3, the bonding conductor of the power-supply cord of a nonautomatic
appliance may be connected to the motor frame only and not to the enclosure of the appliance, provided
that the:

a) only electrical components of the appliance are the motor and power-supply cord;

b) power-supply cord enters the motor without being attached to or passing through any other part
of the appliance; and

¢) motor is mounted in resilient mounting rings that provide between the frame of the motor and all
other non-current-carrying metal parts of the appliance:

1) a spacing of not less than 3.2 mm: and

2) insulation resistance of not less than 50 000 Q.

22.1.5 A non-current-carrying metal part within the enclosure need not be\bonded |to ground, provided
the appliance is marked in accordance with 5.1.2.7.

22.1.6| With reference to the requirements of 22.1.3(c), the connection shall be made by a means not
likely fo be removed during ordinary servicing not involving the pewer-supply cord. S¢lder alone shall not
be usgd for making this connection.

22.1.7] With reference to the requirements in 22.1.1 and*22.1.3, the following non-cyrrent-carrying metal
parts gre not considered as being likely to become energized:

a) a small metal part such as an adhesivétattached foil marking, a screw, or a handle that is:

1) on the exterior of the.enclosure and separated from all electrical components by
grounded metal; or

2) electrically isolated{from all electrical components;

b) a panel, cover, or other metal part that is isolated from all electrical components, including
wiring, by a barriertor vulcanized fibre, varnished cloth, phenolic compositior], or other moisture-
resistant insulating'material not less than 0.8 mm thick and secured in place;

c) a panel, cover, or other metal part that does not enclose uninsulated currert-carrying parts and
that is elegtrically isolated from other electrical components; and

d) a-door or the like that could only become energized through a grounded part

22.1.8—Servieingas-mentiorecHr22-+1and-22-+3-is-eonsidered-to-inelude-the+repair of the appliance

by a qualified service personnel as well as by the user.

22.1.9 If an appliance is intended to be grounded and is provided with means for separate connection to
more than one power supply, each such connection shall be provided with a means for grounding.

22.1.10 In Canada, bonding of electrical equipment forming part of an appliance shall comply with CSA
C22.2 No. 0.4.

22.2 Bonding means

22.2.1 A bonding conductor shall be copper, copper alloy, or other material that has been investigated
and found to be acceptable for use as an electrical conductor. A ferrous metal part in the grounding path
shall be protected against corrosion by enamelling, galvanizing, plating, or other equivalent means.
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2222

A bonding conductor shall:

a) be protected from mechanical damage or be located within the enclosure; and

b) not be secured by a removable fastener used for any purpose other than bonding for grounding
unless the bonding conductor is not likely to be omitted after removal and replacement of the

fastener.

22.2.3 Bonding shall be by a positive means, such as by clamping, riveting, bolted or screwed
connection, or by welding or soldering and brazing for materials having a softening or melting point more
than 454 °C (849.2 °F).

2224

22.2.5
device

2226

with the requirement in 22.2.11.

22.2.7
of the

22.2.8

22.2.9
smalle

Min

The bonding connection shall penetrate nonconductive coatings such as paint

Among the factors to be taken into consideration when judging the accepta
are the:

a) effect of assembling and disassembling the appliance for servicing; and

b) likelihood that the device will not be reassembled in its intended manner.

If the adequacy of a bonding connection cannot be determined by examina

A bonding conductor shall have a cross-sectional area not less than that of the
ower-supply cord.

A bonding conductor:
a) may be smaller than specified.in 22.2.7 if it complies with the requirements in

b) for a component or separate electrical enclosure, may be smaller than spe
shall not be smaller than_the conductors supplying power to the component or|
the separate enclosure.

A bonding canductor intended to be permanently connected to the power
than the size specified in Table 22.1, except as provided in 22.2.8.

or vitreous enamel.

bility of a clamping

ion, it shall comply

bonding conductor

22.2.12; or

cified in 22.2.7, but
components within

supply shall not be

be Permanently

Table 22.1
mum’Acceptable Size of Bonding Conductor on an Appliance Intended to
Caoannop taocl o o D e Ol
WUTITICULICU LU LTI 1T Vel UUPPI’

Rating of branch-circuit overcurrent Size of bonding conductor, AWG (mm?)?
device to which appliance will be
connected, A Copper wire Aluminum wire
15 14 (2.1) 12 (3.3)
20 12 (3.3) 10 (5.3)
30 10 (5.3) 8(8.4)
40 10 (5.3) 8(8.4)
60 10 (5.3) 8(8.4)

@ Or equivalent cross-sectional area.
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22.2.10 If more than one rating of the branch-circuit overcurrent-protective device is involved, the size of
the bonding conductor shall be based on the rating of the overcurrent device intended to provide
protection against ground-fault for the component bonded by the conductor. For example, if a motor is
individually protected by a branch-circuit overcurrent device of lesser rating than other overcurrent devices
used with the appliance, a bonding conductor for that motor shall be sized on the basis of the overcurrent
device intended for protection of the motor under ground-fault conditions.

22.2.11 If atest is needed to determine the adequacy of a bonding connection, the connection shall not
open when carrying a current equal to twice the rating of the branch-circuit overcurrent device for the time
specified in Table 22.2.

Table 22.2
Duration of Overcurrent Test

Ratirlg or setting of branch-circuit overcurrent-protective
device, A Test time, min
<30 4
>30<60 6
>60<100 8
>100 <200 10

22.2.1P A bonding conductor having a cross-sectionakarea less than that of the bonding conductor of the
powertsupply cord and the bonding connections may be used if the connection dpes not open when
carryirjg a current of 200 % of the rating of theappropriate branch-circuit protective| device for the time
specified in Table 22.2.

22.3 |Continuity of grounding circuit

22.3.1| The resistance between.the point of connection of the equipment-bonding magans, at or within the
appliapce, and any point in thegrounding circuit shall not be more than 0.1 Q.

22.3.2| With reference 16:22.3.1, the resistance may be determined by any convenient method. However,
if unagceptable results are obtained, an alternating current of at least 20 A from a solirce of supply of not
more than 12 V shall be passed from the point of connection of the equipment-bonding means to a metal
part irf the grounding circuit, and the resulting drop in potential shall be measured|between these two
points| The resistance shall be determined by dividing the drop in potential in volfs by the current in
amperes passing between the two points. The bonding conductor of a power-supply cord shall not be
included ignthis measurement.

22.4 Grounding terminals and leads

22.41 A wiring terminal or lead for attaching an equipment-bonding conductor shall be provided and
shall comply with the requirements in Section 21.

22.4.2 A terminal for attaching an equipment-bonding conductor shall be such that the equipment-
bonding conductor can be connected either inside or outside the appliance.

NOTE: A terminal that is placed in close proximity to the terminal box or wiring compartment so as not to expose the equipment-
bonding conductor to damage may be such that the conductor can be connected only inside the appliance, or only outside the
appliance.

22.4.3 A wire-binding screw intended for the connection of an equipment-bonding conductor shall have a
green-coloured head that is hexagonal, slotted, cross-slotted (Phillips), or any combination of these three
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heads. A pressure terminal connector intended solely for the connection of such a conductor shall be
marked in accordance with 5.1.2.22. The wire-binding screw or pressure terminal connector shall be
located so that it does not require removal during normal servicing of the appliance. A sheet-metal screw
shall not be used for connection of an equipment-grounding conductor.

NOTE: The ground screw may be provided with a secondary means of rotation.

22.4.4 A lead intended for attaching an equipment-bonding conductor shall not be smaller than the wire
to which itis intended to be connected.

22.45 The surface of an insulated lead intended solely for the connection of an equipment-bonding
conductor shall be green with or without one or more yellow stripes, and no other lead shall be so
identified.

23 Sg¢rews and Connections

23.1 Bcrews or other fastenings of fragile insulating parts shall not bersotight as to fesult in cracking or
breaking of such parts due to expansion and contraction, unless the insulating maerial is completely
retained. Generally, such parts shall be slightly loose or shall be provided with cushioning material.

24 Creepage Distances, Clearances, and Distances through Insulation
241 General

24.1.1| Spacings between uninsulated current-cafrying parts of opposite polarity, between uninsulated
parts of low-voltage and line voltage circuits, and*between an uninsulated current-carrying part and a non-
current-carrying metal part, shall not be legs“than the values specified in Table 24.1. If an uninsulated
current-carrying part is not rigidly fixed in-position, by means other than friction betwgen surfaces, or if a
movable non-current-carrying metal patbis in proximity to an uninsulated live part, the construction shall
be such that the acceptable minimum-spacing is maintained.

Table 24.1
Minimum Spacings

Spacing involved Spacings, mm

<300V 3 300 <600 V

Through air Over surface Through air Over surface

a) At figld wiring terminals® between current-carrying
parts

1) of opposite polarity and between current-carrying 6.3 9.5 9.5 12.5
parts and non-current-carrying metal parts other
than the enclosure

2) and the enclosure 12.5 12.5 12.5 12.5

b) At points other than field wiring terminals and closed-
in points between current-carrying parts

1) of opposite polarity and between current-carrying 1.6 1.6 6.3 6.3
parts and non-current-carrying metal parts other
than enclosures

2) and the enclosure 6.3 6.3 12.5 12.5

Table 24.1 Continued on Next Page
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Table 24.1 Continued
Spacing involved Spacings, mm
<300V > 300 <600 V
Through air Over surface Through air | Over surface
c) At closed-in points, such as screw-and- washer 1.6 1.6 24 2.4
construction of an insulated terminal mounted in metal
between current-carrying parts and non-current-carrying
metal parts

investi

@ These spacings do not apply to connecting straps or buses extending away from wiring terminals. Such spacings are

gated under the requirements of (b) of this Table.

2412

The spacing between parts of different circuits shall not be less than the large

for pafnts of opposite polarity for the circuits involved.

24.1.3
a com
shall ¢
specifi

2414
being

24.1.5
conne
conne

24.1.6
shall:

The spacing requirements specified in 24.1.1 do not necessarily apply to the
ponent of the appliance, such as a snap switch, lampholder, motar, ‘or other de
omply with the requirements for the component in question.if, they are sma
ed in Table 24.1.

Film-coated wire shall be regarded as an uninsulated current-carrying part
considered.

At terminal screws and studs to which conhection could be made in the fie
Ctors, eyelets, or the like, the spacings shallfot be less than those specified in |
ctors, eyelets, or the like are in such position that minimum spacings exist betwe,

a) current-carrying parts;
b) current-carrying parts of opposite polarity; or

¢) current-carrying parts and non-current-carrying metal parts.

An insulating liner-or barrier of vulcanized fibre or similar material employec

a) not beess than 0.8 mm thick; and

b) belocated so, or of such material that, it will not be adversely affected by arc

Fibre

st spacings required

nherent spacings of
vice. Such spacings
ler than the values

when spacings are

d by means of wire
lable 24.1 when the
en:

i in lieu of spacings

ng.

hotdess than 0.4 mm thick may be used in Pnnjllnrfinn with an air Qpnning ofn

t less than 50 % of

the spacing required for air alone.

24.2

24.2.1

Alternate spacings — clearances and creepage distances

As an alternative to the specified spacing requirements of 24.1.1, the spacing requirements shall
be in accordance with the requirements of CSA C22.2 No. 0.2 and UL 840, except for spacings between:

a) field wiring terminals; or

b) uninsulated current-carrying parts and a metal enclosure.

24.2.2 Appliances shall be considered overvoltage category 2 as specified in CSA C22.2 No. 0.2 and UL

840.
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24.2.3 Printed wiring boards constructed of Types XXXP, XXXPC, G-10, FR-2, FR-3, FR-4, FR-5, CEM-
1, CEM-3, GPO-2, or GPO-3 industrial laminates in accordance with UL 746E shall be considered to have
a minimum comparative tracking index of 100 as specified in accordance with CSA C22.2 No. 0.17 and UL
746A.

24.2.4 The internal microenvironment of the enclosure shall be considered pollution degree 2 as
specified in CSA C22.2 No. 0.2 and UL 840, unless steps have been taken to achieve pollution degree 1 at
a creepage distance by encapsulation or hermetic sealing. For printed wiring boards, coatings may be
used to achieve pollution degree 1, provided that the coating satisfies the performance criteria specified in
CSA C22.2 No. 0.2 and UL 840, and is used within the approved thickness.

NOTE 1: Pollution degree 2 is considered an environment where normally only nonconductive pollution occurs except occasionally a
temporafy conductivity caused by condensation is to be expected.

NOTE 2} Pollution degree 1 is considered an environment where no pollution or only dry, nonconductiye pollution occurs. The
pollution[has no influence.

24.2.5]| In order to evaluate clearances where the levels of overvoltage are controlled, control of
overvoltage shall be achieved by providing an overvoltage device.er system as an |integral part of the
appliarjce. The appliance shall be evaluated for the rated impulse/withstand voltage specified in CSA
C22.2 No. 0.2 and UL 840.

24.2.6| A device having exposed Class 2 outputs that:
a) could be contacted during normal operationeruser servicing; and

b) has clearances between the Class 2 circuit and an overvoltage as specified in CSA C22.2 No.
0.2 and protected line-voltage circuitsithat have been evaluated in accordancg with Clearance B
requirements as specified in CSA C22/2 No. 0.2 and UL 840;

shall be provided with a mechanism to indicate the malfunction of the overvoltage protective device or
systen.

25 Resistance to Rusting

25.1 |ron and steel parts shall be provided with means to reduce the likelihood of|corrosion, such as
enamelling, galvanizing, plating, or other equivalent means, if the corrosion of suchh unprotected parts
would be likely toqesult in a risk of fire, electric shock, or injury to persons.

NOTE 1]In gcertain instances in which the oxidation of iron or steel resulting from the exposure of the metal fo air and moisture is not
likely to the.appreciable and the thickness of metal and temperature are also factors, surfaces of sheet-steel dnd cast-iron parts within

I ik lad b H + k. + tH H 4 H H 4 H o
an encloSure-there-cetid-beinstanees-where-protection-againstcorrosionis-netrequired:

NOTE 2: Bearings, laminations, or minor parts of iron or steel, such as washers, screws, or the like, need not be protected against
corrosion.

25.2 If deterioration or breakage of a liquid container provided as a part of an appliance would result in a
risk of fire, electric shock, or injury to persons, the container shall be of a material that is resistant to
corrosion by the liquid intended to be contained.
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26 Polymeric Materials
26.1 General

26.1.1 The requirements of Section 26 apply to polymeric materials, including thermoset materials, used
as enclosures, functional polymeric parts, decorative parts, nonfunctional polymeric parts, or liquid
containers.

26.1.2 Some tests may be eliminated or modified if specimen testing as part of a previous test program
indicates that the polymeric material is acceptable for the properties being investigated.

26.1.3—Fhe—tests—that-may =c—are—tdentified—in—Tabte
applicable to the polymeric part being evaluated. Table 26.3 specifies
part thiat is subjected to a solution or solution vapour.

~“+—Tabte—26-2 specifies the tests
the tests appli¢able to a polymeric

Table 26.1
Polymeric Materials Test Summary

Test No. Test

1 Long-term exposure tests, 26.2.

Immersion test No. 1 (1 000 h, dilute§olution), 26.3.

Immersion test No. 2 (1 000 h, 100.% solution), 26.3.

Immersion test No. 3 (168 h, dilute solution), 26.3.

Immersion test No. 4 (12,500MPa Ozone for 70 h at 40 °C), 26.3.
Mould stress-relief test{(7 h), 26.4.

Horizontal burning-rate test, 26.5.

Flammability test, 26.6.

© 0O N o a b W N

6.8 J impact test (ambient and low temperature), 26.7.

10 Staticload test (890 N), 26.8.

1" 56.7 J impact test, 26.9.

12 Thermal cycling test, 26.10.

13 Hot-wire-ignition test, 26.11.

14 Thermal ageing test, 26.12.

15 Volume resistivity test, 26.13.

16 Enclosure flammability — large mass consideration, 26.14.

4F Abrormeat-operationtestonenelosures; 26-15

18 Abnormal operation test on functional polymeric parts, 26.16.

19 Abnormal operation test on parts wetted only during an abnormal condition, 26.17.

20 High-current arc-ignition test, 26.18.
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Table 26.2
Tests on a Polymeric Part

Group? Description Applicable test number®
1 A decorative or nonfunctional part 6, 15°
2 A functional polymeric part subjected to a temperature of not more than | 5, 6, 15°, 17
65 °C (149 °F) and not subjected to impact
3 A functional polymeric part subjected to a temperature of not more than | 5, 6, 8, 99, 109, 15°, 17
65 °C (149 °F) and subjected to impact
4 A functional polymeric part subjected to a temperature of more than 5,6, 13" 15°¢ 17
65 °C (149 °F) and not subjected to impact
5 I:\ fum,‘tiw Idi [JUinIIUI ib }Jdl‘lbu‘ujvblll::d ‘lU d ‘lUIII}JCIdIluIc UI’IIIUIv ‘lildll :.-), O, 8, Uﬂ, AIUd, 3h, 156, 17
65 °C (149 °F) and subjected to impact
6 A part serving as an enclosure or supplementary enclosure and 5,7%9,8,99710f, 12, 15°, 16
subjected to a temperature of not more than 65 °C (149 °F)
7 A part serving as an enclosure or supplementary enclosure and 5(7%9, 8,99 10{, 12, 13", 15°
subjected to a temperature of more than 65 °C (149 °F)
8 A part spaced less than the distances specified in 26.1.4 (b and )’ 14,19
2 If a pdlymeric part falls into more than one test group, separate samples shall bé subjected to the tests required for each group.
P Thesq requirements do not fully cover a plated plastic part if loss of bond strength between the plastic subgtrate and the metal
coating|could result in a reduction of electrical spacings, reduction in mechanical strength, or reduction in refsistance to
flammapility. A plated plastic part shall be the subject of a separate investigation.
¢ This test shall be conducted only on an external part having a dimensioh greater than 1.83 m or a projectefl surface area greater
than 0.93 m?.
9 This test may be waived for a console.
¢ An englosure provided with a liner of vulcanized fibre, metalfoil, or other material intended to reduce the flammability of the
enclosyre shall be tested with the liner in place, and the.flame shall be applied to the liner.
f Additignal consideration shall be given to an appliahte protected by an overcurrent device rated more than 30 A.
9 Washtwater tubs need only comply with TestIN0J6 if the material for the lid complies with Test No. 7. A lid heed only comply with
Test Ndg. 6 if the material of the wash-watertub complies with Test No. 7.
" Materjal used within its temperature index-Based on historical data or a long-term thermal ageing programfne need not be
subjected to Test No. 13.
' See also 26.1.4.
Table 26.3
Additional TestS.on a Polymeric Part Subjected to Wash-Water, Wash-Water Vapour, Concentrated
Detergent, or Other Solutions
Applicable test
Group® Description number®©
A A part that serves as a wash-water tub 1
Bdef A part that serves as a wash-water carrier, hose fitting, sump, pump drain valve, 2,11
diverter valve, or the like
cef A part, such as a dispenser, subjected to concentrated detergents or other 3,1
solutions
Doef A part subjected to casual splashing of water or vapour or a part subjected to 4
wash water or vapour during intended operating conditions
E A part subjected to wetting only during an abnormal condition, such as flooding 19
or oversudsing
F9 All functional and enclosure polymeric parts that are exposed to ozone 4A
2 If a polymeric part falls into more than one test group, a separate sample shall be subjected to the test required for each group.

Table 26.3 Continued on Next Page
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Table 26.3 Continued

Group? Description

Applicable test
number®®

resista

mould

flmme
deterg

9 Tests

® These requirements do not fully cover a plated plastic part if loss of bond strength between the plastic substrate and the metal
coating may result in a reduction of electrical spacings, reduction in mechanical strength, or reduction in resistance to flammability.
A plated plastic part shall be the subject of a separate investigation.

¢ A complete assembly, consisting of the part to be evaluated and associated fittings, could be required to be tested to evaluate

nce to liquid leakage.

9 Immersion tests for this group may be omitted if the long-term exposure test, 26.2, is conducted.
¢ Moulded parts subjected to the endurance test of the long-term exposure test, 26.2.1(a), are not required to be subjected to the

stress relief, immersion, thermal ageing, and thermal cycling tests.

Eent or bleach that are typically used in fluid containing parts of the washing machine equipment.

for this group may be omitted if the long-term exposure test, 26.2, is conducted.

to washing machine

26.1.4
vicinity
have t

Polymeric material employed to support a live part, in direct_contact with §
of a live part, as noted below, shall be rated for use at the operating temperatu
he following material properties determined in accordance with\GSA C22.2 No. (

a) volume resistivity of at least 50 x 106 Q-cm:

NOTE 1: This volume resistivity requirement is applicable"to/polymeric materials that serv
uninsulated live parts of opposite polarity, or between uninsulated live parts and (1) dead metal pa
in service or (2) any surface exposed to user contact.

NOTE 2: In lieu of volume resistivity requirement, theCleakage current test of Section 10 may bg
compliance.

b) comparative tracking index (CTIl).6f at least 175 volts (PLC 3 — see Note (a
moderately contaminate environmént; and

NOTE 1: This CTIl requirement is applicable when the polymeric material surface is:
1) in contact with uninsulated live parts of opposite polarity that are spaced less than 12.7
contact with anuninsulated live part that is spaced less than 12.7 mm (over surface) fron
that may be greunded in service or any surface exposed to user contact;

2) located less than 0.8 mm (through air) from an uninsulated live part; or
3)located less than 0.8 mm (through air) from uninsulated live parts of opposite polarity
127 mm (over surface) or an uninsulated live part that is spaced less than 12.7 mm (ov|

dead metal part that may be grounded in service or any surface exposed to user contact.

NOTE 2: See CSA C22.2 No. 0.17 Clause 6.5 or UL 746C, Figure 6.1, examples 2, 3, and 4, if

live part, or in the
e involved and shall
.17 and UL 746C:

b as insulation between
rts that may be grounded

conducted to determine

of Table 26.4) for a

mm (over surface), or in
either a dead metal part

hat are spaced less than
er surface), from either a

additional clarification is

el arel
neTucar

ble 26.4.

c) a high current arc ignition (HAI) and hot-wire ignition (HWI) as specified in Ta

NOTE 1: The HAI requirement is applicable for a polymeric material that is in contact with uninsulated live parts; or within

0.8 mm from a non-arcing uninsulated live part, or within 12.7 mm from an arcing uninsulated live p.

art).

NOTE 2: The HWI requirement is applicable to a polymeric material that is in contact with, or within 0.8 mm from an

uninsulated live part.
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Table 26.4
Material Property

Material property Flame rating of material
(units) V-0 V-1 V-2 HB
HAI (arcs) 215 230 230 >60
(PLCY (3) (2) (2) (1)
HWI (seconds) >7 215 =30 =30
(PLCY (4) (3) (2) 2

2 PLC is the performance level category in accordance with UL 746A.

26.1.5

26.1.6
26.1.4

26.1.7
direct @
1Tandi

26.1.8

a) the spacing over the surface of the material is at least 12.7 mm between:
1) live parts of opposite polarity; and
2) live parts and grounded noncurrent-carrying metal;

b) the material is evaluated by conducting the end-pfoduct arc resistance test of
power (current, voltage and power factor) of the cireuit in the washer; or

c) the live parts are part of a low power circuit, where the maximum power
exceed 15 W.

c) when:

a) the material is evaluated py-conducting the abnormal overload test or end-pr
of UL 746C; or

b) the live parts are\part of a low power circuit, where the maximum power
exceed 15 W.

In referenceo 26.1.4, foamed thermoplastic material employed for sound
ontact with an uninsulated live part or is within 0.8 mm of an uninsulated live pa
5 not required to be evaluated for CTI, HWI, and HAI.

In reference to 26.1.4, the high current arc ignition of a material need mLt be evaluated as
specified in 26.1.4(c) when:

UL 746C using the

available does not

In reference to 26.1.4, the hot wireZignition of a material need not be evaluated as specified in

bduct glow-wire test

available does not

reduction that is in
't shall be rated HF-

environment from

With respect to 26.1.4(b), if suitable measures are taken to protect the

contamination, the material shall have a comparative tracking index of at least 100 V (PLC 4) for a
relatively clean environment.

26.2 Long-term exposure

26.2.1

A polymeric material, the deterioration of which could result in a risk of fire, electric shock, or
injury to persons, shall be resistant to solutions to which it is exposed during normal use of the appliance.
The material shall be evaluated by one of the following methods:

a) an endurance test conducted on samples of the complete appliance as prescribed in 26.2.2 and

26.2.3; or

b) tensile strength and tensile impact energy tests conducted on specimens of the material used in

the part as prescribed in 26.2.4 and 26.2.8.
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26.2.2 With reference to 26.2.1(a), samples of an appliance shall be tested in accordance with 26.2.3. A
polymeric part shall show no cracking, leakage, or deterioration that would result in a risk of fire, electric
shock, or injury to persons.

26.2.3 Three complete appliances shall be subjected to 5 000 cycles of operation. The length of each
cycle shall be the maximum length of time permitted by the timer. The tub shall be loaded with the
manufacturer's maximum recommended clothes load or mechanically loaded to simulate the
recommended clothes load. During the wash period, one cup of non-concentrated, powdered laundry
detergent shall be added during each cycle, one cup of laundry bleach shall be added each third cycle,
and 30 g of sand shall be added at equally spaced intervals throughout the test until a total of 15 000 g has
been added. If the appliance has a means of extracting water by spinning the clothes, each appliance shall
be operated for 500 cycles, with a maximum out-of-balance condition created after the samples have

compl
tub m4
or enq

operation shall be as follows:

26.2.4
streng
condit

26.2.5
thickng
tensilg
tensilg
specin

bted the first 2 500 cycles. The maximum out-of-balance condition is one that.is
kes its maximum excursion from the at-rest position without striking against the
losure and without causing the out-of-balance switch (if so equipped)-to f

a) Programmed Cycle (Automatic Wash and Rinse Appliance)

Each cycle shall consist of the maximum duration for wash and rinse cycles, m
hot 60 °C (140 °F) wash, cold rinse.

b) Unprogrammed, Nonwringer Appliance

Each cycle shall consist of 60 °C (140 °F) water fill, wash, drain, cold-water
spin, or the cycle shall be as recommended by the manufacturer if it results
duration. On twin-tub appliances, washing-and spinning shall occur simultan
cycle.

With reference to 26.2.1(b), specimens as described in 26.2.5 or 26.2.6 shall
th and tensile impact energy.“\The average tensile strength and tensile im

With reference t026.2.4, each specimen shall be approximately 203 mm &
bss equal to the minimum thickness of the polymeric material as used in thg
strength of five-as-received specimens shall be determined as described in 26.1
impact energy of five as-received specimens shall be determined as described
nens shallbe-subjected to the following conditioning:

a) for-a part subjected to wash water, 30 specimens (10 for each period) shall
60,;and 138 days at 82 °C (179.6 °F) in 2.5 % (by weight), aqueous laundry det

produced when the
side of the outer tub
unction. A cycle of

aximum water level,

fill, rinse, drain and,
n a cycle of greater
bously after the first

be tested for tensile
pact energy of the

oned specimens shall be at{east 50 % of that of the as-received specimens for ¢ach condition.

y 76 mm, having a

part. The average
.7, and the average
in 26.2.8. Additional

be immersed for 30,
ergent solution;

b) for a part subjected to laundry bleach, 10 specimens shall be immersed for 1 000 h at 100 °C
(212 °F) in 100 % bleach;

c) 40 specimens measuring approximately 203 mm by 76 mm, having a thickness equal to the
minimum thickness of the polymeric material as used in the part, shall be used. Twenty of these
specimens shall be cross-hatched with parallel lines scribed 1.6 mm apart using a razor blade with
an applied force of 0.45 kg. Three groups of ten specimens, each group consisting of five cross-
hatched and five plain specimens, shall be immersed in laundry detergent and bleach solution at
82 °C (179.6 °F) for periods of 30, 60, and 138 days. The laundry detergent and bleach solution
shall consist of 50 g of non-concentrated powdered laundry detergent and 100 mL of bleach per
litre of water; and

d) for a part subject to ozone, 10 cross-hatched specimens shall be conditioned in accordance with
the generated ozone conditioning required by UL 157 [12,500 MPa Ozone for 70 h at 40 °C
(104 °F)]. See Item (c) above for details on how to cross-hatch the test specimens.
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26.2.6 With reference to 26.2.4, the polymeric material under test shall be moulded to form the test
specimens indicated in 26.2.7 and 26.2.8 having a thickness equal to the minimum thickness of the
polymeric material as used in the part. These test specimens shall be tested as indicated in 26.2.5 and
26.2.7 through 26.2.8.

NOTE: The results of tensile impact testing of standard specimens in the nominal 4 mm thickness can be considered representative
of the testing of a reduced thickness provided the non-impact testing at the minimum thickness of the polymeric material as used in
the part complies with the applicable requirements of Section 26.

26.2.7 After conditioning the materials as specified in 26.2.5(a), (b), (c), or (d) the tensile strength shall

be determined in accordance with ASTM D638M, using Type | specimens.

26.2.8 [ After conditioning the materials as speciiied In 26.2.5(a) or (b), the tensile imgact energy shall be
determiined in accordance with ASTM D 1822, using Type S specimens.

26.3 [Immersion

26.3.1| A polymeric part shall show no cracking, leakage, or deterioration‘that would r¢sult in a risk of fire,
electrid shock, or injury to persons when subjected to one of the following exposures|in accordance with
Table 26.3:

a) Test No. 1

Three samples of the complete assembly shall be immersed in a solution
temperature 10 °C (50 °F) above that temperature to which the part is subjecte
70 °C (158 °F). The solution shall consist of. 25 g of powdered laundry deterger
mL of laundry bleach per litre of water.

b) Test No. 2

Three samples of the complete” assembly shall be immersed in a solution
temperature 10 °C (50 °F) above that temperature to which the part is subjecte
70 °C (158 °F). The hleach solution shall be 100 % laundry bleach. The
detergent (not soap) solution shall be a saturated aqueous solution at the test
atmospheric pressure: If other solutions are to be investigated, they shall be 1
of the agent.

c) Test No.<3

Threessamples of the complete assembly shall be immersed in a solutid
temperature 10 °C (50 °F) above that temperature to which the part is subjecte
70.3C (158 °F). The solution shall be 25 g of powdered laundry detergent (not

for 1 000 h at a
d, but not less than
t (not soap) and 50

for 1 000 h at a
d, but not less than
powdered laundry
temperature and at
D0 % concentration

n for 168 h at a
d, but not less than
soap) and 50 mL of

laundry bleach per litre of water.

NOTE: The immersion test may be waived for moulded polymeric parts of the same material having different shapes and

sizes if all of the following conditions are met:

a) the candidate polymeric part uses the same material as the originally tested polymeric part;

b) the candidate polymeric part has a minimum thickness not less than the originally tested

polymeric part; and

c) the candidate polymeric part is subjected to an operating temperature not more than the originally tested

polymeric part.

c) Test No. 4

Three samples of the complete assembly shall be conditioned in accordance with the following

generated ozone specifications: 12,500 MPa Ozone for 70 h at 40 °C (104 °F).
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NOTE: The immersion test may be waived for moulded polymeric parts of the same material having different shapes and
sizes if all of the following conditions are met:

a) the candidate polymeric part uses the same material as the originally tested polymeric part;
b) the candidate polymeric part has a minimum thickness not less than the originally tested polymeric part; and

c) the candidate polymeric part is subjected to an operating temperature not more than the originally tested
polymeric part.

26.4 Mould stress relief

26.4.1 A polymeric part shall be tested as specified in the mould stress relief test in UL 746C. As a result
of thistest:

a) spacings shall not be reduced to less than those specified in Table 24.1;

b) current-carrying parts or internal wiring shall not be exposed, as/determined in accordance with
Section §;

c) there shall be no damage that would increase the risk of fire,/electric shock, [or injury to persons;
and

d) a part exposed to liquid shall not crack or leak.
NOTE: This test may be waived if the part is required to be subjected\te the thermal ageing test, 26.13.
26.5 |Horizontal burning rate

26.5.1] The burning rate of a polymeric part,shall have a flammability rating complying with HB. The test
specimens may be flat stock of the thickness of the end-use part or cut from the part.

NOTE: Materials not classified HB may be tested in accordance with the needle flame test of CSA C22.2 No| 0.17 or the 12 mm or 20
mm flame test described in UL 746C, using.parts moulded from the polymeric material.

26.6 (Flammability
26.6.1| Cord-connected appliances

26.6.111 Specimens of a polymeric part shall be subjected to the tests specified in CSA C22.2 No. 0.17
and UL 94,.and’shall be classed V-1 minimum.

26.6.1 2 ln referanca to-26 6 1 1 _matariale not clascad \v/ 1 minimum mav ha tactad In accordance Wlth

T T o to—=0- O 1 Tt raio ot oiaootta o ey ooteoteT

CSA C22.2 No. 0.17 and the 20 mm flammability test described in UL 746C using parts moulded from the
polymeric material.

26.6.1.3 If a metal or V-0 polymeric material sub-enclosure houses all insulated or uninsulated live parts
that involve a risk of fire, the overall polymeric outer enclosure may be classed 5VA, 5VB, V-0, V-1, V-2, or
HB. To determine if live parts presenting a risk of fire are adequately housed within the sub-enclosure, no
insulated or uninsulated live parts shall be contacted as determined by application of the probe as shown
in Figure 6.1 to the sub-enclosure. (See also 26.6.1.5.)

26.6.1.4 In addition to complying with the relevant requirements of 26.6.1.3, the use of HB rated
materials as the enclosure is acceptable if all electrical connections, other than welded connections,
presenting a risk of fire within the polymeric enclosure comply with 26.6.3 including connections to the
components specified in 26.6.1.6.
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26.6.1.5 In reference to 26.6.1.3 and 26.6.1.4, live parts and electrical connections within a low-power
circuit, where the maximum power available does not exceed 15 W, are not considered to present a risk of
fire.

26.6.1.6 In reference to 26.6.1.4, this requirement is not applicable to connections within snap switches,
lampholders with switching mechanisms, appliance inlets and outlets, receptacles, and special-use
switches that comply with the applicable standard (CSA C22.2 No. 111 and UL 20; CSA C22.2 No. 43 and
UL 496; CSA C22.2 No. 42 and UL 498; or CSA C22.2 No. 55 and CSA C22.2 No. 61058-1/UL 61058-1)
with respect to resistance to ignition, resistance to arcing, or overload and endurance testing.

26.6.2 Permanently connected appliances

26.6.2.1 Specimens of a polymeric part shall be subjected to the tests specified inydSA C22.2 No. 0.17
and Ul 94, and shall be classed 5VA.

26.6.2.2 In reference to 26.6.2.1, materials not classified 5VA may be tésted in acgordance with CSA
C22.2 No. 0.17 and the 127 mm flammability test described in UL 746C+using part§ moulded from the
polymgric material.
26.6.3 | Electrical connections for cord connected and permanently connected appliances
NOTE: See Figure 26.1 for guidance in the application of 26.6.3.

26.6.3. These requirements shall not apply to welded or soldered connections.

26.6.3.2 All electrical connections where the“total circuit load is greater than 60 W during normal
operatipn shall:

a) comply with 26.6.3.4, 26.6.3.5,and 26.6.3.6; or

b) be evaluated as specified.in 14.7.

NOTE: A risk of fire is considered to exist at any two points in a circuit where a power of more thap 15 W can be delivered
into an external resistor_ connected between the two points at the end of 5 seconds. To deliver 16 W at a connector, the
circuit must have a nominal load of 60 W or more. This is based on the maximum power transfeil theorem that shows an
electrical connectioh tan only dissipate 1/4 of the power of the load when the resistance of the cgnnection is equal to the
resistance of the load.
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Figure 26.1

Flammability of Polymeric Materials in Connectors

Flammability requirements for polymeric materials

and wire, tubing, sleeving and tape

Minimum HB Yes Welded or Soldered Connection?
No
No Circui
Minimum HB ircuit greater than 60 watts
J Yes
or
and
For parts within 3 mm of For pa_rtSW|th|na20 mmix 50
electrical connection mm cylinder above the center
of the connectiém zone
VW-1* wire, tubing, sleeving; VW=4* wire, tubing, sleeving;
and flame retardant tape and flame retardant tape
* In Canada, FT1 wiring is * In Canada, FT1 wiring is
required. required.
Por SC-0 or N or SC-0 or
viwo L2 | screo L | 7s0e VTM-0 o °
SCTC-0
|| ot ]
su1939c

Nichrome Wire Test
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26.6.3.3 Electrical connections are not required to comply with 26.6.3.2 when all mating parts of the
electrical connection are provided with a component (eg, contacts within a switch or relay, connections
within a motor, etc.) that complies with the relevant component standard. Electrical connections that are
mated to the component from the appliance shall comply with 26.6.3.2.

26.6.3.4 With reference to 26.6.3.2, components such as wire, tubing, sleeving, or tape that are located
within 3 mm of an electrical connection, as shown in Figure 26.2, shall have a flammability classification as
follows:

a) VW-1 for wire evaluated in accordance with UL 2556 / CSA C22.2 No. 2556;

b) VW-1 for tubing and sleeving evaluated in accordance with CSA C22.2 No. 198.1 and UL 224 or
UL 14471, Or

c) as evaluated in accordance with CSA C22.2 No. 197 and UL 510 or UL 510A for flame-retardant
insulating tape.

NOTE: UL 510 covers tape rated up to 80 °C (176 °F), and UL 510A covers tape rated greater than B0 °C (176 °F).

Figure 26.2

Definition of within 3 mm of an Electrical Connection

d
\\ ”,
NS /’
S~ XI---

su1832

NOTE: Within 3 mm of an electrical connection means falling within the dotted boundary formed by the flame cylinder with
hemispherical ends, as shown in the above drawing.

ATerminal connection zone

B Wire crimp connection zone

| Current through the connection
X Distance from the connection
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26.6.3.5 With reference to 26.6.3.2, polymeric materials located within 3 mm of an electrical connection,
as shown in Figure 26.2, shall have a flammability classification as follows:

a) a minimum V-0 or VTM-0, in accordance with CSA C22.2 No. 0.17 and UL 94;
b) a minimum SC-0 or SCTC-0, in accordance with CSA C22.2 No. 0.17 and UL 1694;

¢) a minimum glow wire ignition temperature (GWIT) of 775 °C (1427 °F) according to IEC 60695-
2-13; or

d) withstands glow-wire test (GWT) according to IEC 60695-2-11 with a minimum test severity of
750 °C (1382 °F) and during the test flames persist for no longer than 2 s.

NOTE: Testing of alternate materials for a given part within 3 mm of the electrical connection is not requirefl when the test of 14.7 is
performed on the minimum specified flame rated material.

26.6.36 With reference to 26.6.3.2, all nonmetallic combustible materials‘lacated within the envelope of
a vertical flame cylinder having a diameter of 20 mm and a height of 50rmm, placed|above the center of
the cgnnection zone and on top of the nonmetallic parts that are supporting current-carrying electrical
connegtions, as shown in Figure 26.3, shall have a flammability classification as follows:

a) a minimum of V-0, VTM-0, or HF-1, in accordance with-CSA C22.2 No. 0.17/and UL 94 and IEC
60695-11-10;

b) a minimum of SC-0 or SCTC-0, in accordance.with CSA C22.2 No. 0.17 and|UL 1694; or

¢) a minimum VW-1 for wire, tubing, sleeving,and tape in accordance with 26.63.4 (a), (b), and (c).
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Figure 26.3

Placement of Flame Cylinder

Example 4 Example 5 Example 6

si1833

A Center of connection zéne

B Non-metallic material.supporting current carrying connection
C Metallic or non:=metallic material

D Metallic or-non-metallic material
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26.6.3.7 With reference to 26.6.3.6 and Figure 26.3, the flame cylinder shall be placed above the center
of each connection zone and on top of any non-metallic parts that are supporting current-carrying
connections as shown in Examples 1 — 3 of Figure 26.3. In the case of uninsulated connections, the flame
cylinder shall be placed above the center of each connection zone and directly on top of current-carrying
conductors as shown in Examples 4 — 6 of Figure 26.3. The flame cylinder shall project through all metallic
and polymeric material. If "C” is intended to act as a barrier to "D”, or if the flame cylinder extends beyond
the outer enclosure of the appliance, then the adequacy of the barrier shall be demonstrated by testing as
described in 14.7.

NOTE 1: Testing of alternate materials within the cylinder is not required when the test of 14.7 is performed on the minimum specified
flame rated material.

NOTE T -
the cumulative effect of insignificant parts located within 3 mm of each other is unlikely to propagate flame
appliange by propagating flames from one insignificant part to another.

ignificant parts, provided
5 that originate inside the

26.7 (6.8 J impact (ambient and low temperature)

26.7.1 As a result of the

A polymeric part shall be subjected to the impact test specified in 26.7.2
impacis:

S

a) spacings shall not be reduced to less than those spécified in Table 24.1;

26.7.2
suppo

Sampl

26.7.3

b) current-carrying parts or internal wiring shall not be exposed, as determineq
Section 8; and

c) there shall be no damage that would inerease the risk of fire, electric shock, d

Samples of the polymeric part shall’be subjected to the impact test described
ted, floor-supported, fixed, and stationary appliances shall be subjected to 6.8 J

es shall be tested from each-group as follows:
a) Group A shall be tested in as-received condition; and

b) for Group B, (the tests shall be performed on samples that have been cor
three samplesof indoor equipment shall be cooled to a temperature of 0.0 £2.0
maintained.at this temperature for 3 hours. While the samples are still cold, t
subjected/to the impact test.

Each of three samples of the appliance shall be subjected to a single impact

in accordance with

r injury to persons.

in 26.7.3. Counter-
impacts.

ditioned as follows:
°C (32 £3.6 °F) and
ne samples shall be

on any surface that
50.8 mm diameter,

can bg exposed to a blow during intended use. The impacts shall be produced by a

0.54 kg steel ball, dropped through a vertical distance of 1.29 m. The ball may be swung through an arc as
a pendulum or allowed to fall freely to produce the required impact force; see Figure 16.1. Each sample
shall be mounted in its intended position and shall be subjected to a single impact directed at a different
location.

NOTE: Fewer samples may be used, in accordance with Figure 26.4. The overall performance is acceptable upon completion of any
one of the sequences represented in Figure 26.4.
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Figure 26.4

Procedures for Impact Tests (Each Series Consists of One Ball Impact on Each Sample as
Applicable)

Sample Number

Series

Num-—

ber 1 2 3 1 2 3 1 2 3 1 2 3
1 A N N A N N A N N A N N
2 A N N A N N U A N U “A° N
3 A N N U A N A N U A

Arrows indicate sequence of test procedure

A — Acceptable results\ from drop
U — Unacceptable results from drop
N — No test necessary

SA1162

26.8 Ptatic load

26.8.1| A polymeric part on which-a person could stand shall be subjected to the Igpading described in
26.8.2 pnd 26.8.3. As a result of the loading:

a) spacings shall not-be reduced to less than those specified in Table 24.1;

b) current-carrying parts or internal wiring shall not be exposed, as determined|in accordance with
Section 8;-and

c) a condition shall not be produced that would increase the risk of fire, electri¢ shock, or injury to
persons.

26.8.2 The test shall be conducted on as-received samples and then repeated on samples that have
been subjected to the mould stress-relief test, 26.4.

26.8.3 Two hardwood or equivalent material boards having rounded edges and corners, each 25.4 mm
thick by 102 mm wide by 254 mm long, and separated by a distance of 25.4 mm along the 254 mm edge,
shall be placed on the surface under investigation. An 890 N force shall be applied simultaneously to each
board for 3 min. The test shall be repeated, as necessary, on several different areas to completely
evaluate the polymeric part. A different sample shall be used for each subsequent test if the preceding test
damages or reduces the integrity of the part.

26.9 56.7 J impact

26.9.1 A polymeric part on which a person could jump shall be subjected to the impact described in
26.9.2 and 26.9.3. As a result of the impact:
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26.9.2

a) spacings shall not be reduced to less than those specified in Table 24.1;

b) current-carrying parts or internal wiring shall not be exposed, as determined in accordance with

Section 8; and

c) there shall be no damage that would increase the risk of fire, electric shock, or injury to persons.

The test shall be conducted on as-received samples.

26.9.3 A hardwood or equivalent material board having rounded edges and corners, 25.4 mm thick by
86.5 mm wide by 127 mm long, shall be placed in the area under investigation. A 45.4 kg weight shall be
dropped from a height of 127 mm to impact evenly over the surface of the board. The test shall be

repeated on different areas, as necessary. A different sample shall be used for each s

preceq

NOTE:
provide:

26.10

26.10.
leakad

26.10.
each d
to whi

(77 °F).

26.11

26.11.
15s.

NOTE:
acceptq

26.11.
and U

26.12

ing test damages or reduces the integrity of the part.

Alternatively, this test may be conducted at different height and weight combinations, that resulf
they are not less severe than if conducted as specified.

Thermal cycling

1 A polymeric part shall be tested as described in,26.10.2. The part shall
e, or deterioration that would increase the risk of fire,electric shock, or injury to

P Three samples of the polymeric part shall each be subjected to 50 cycles of
ycle consisting of 1 h in a circulating-air oven at'a temperature 10 °C (50 °F) abg
ch the part is subjected, but not less than 70:°C (158 °F), followed by 1 hiinaro

Hot-wire ignition

1 A polymeric material shall;be tested as described in 26.11.2. The part shall

A polymeric material that.does not ignite when tested as specified in the abnormal current tests
ple.

P Bar speCimens shall be subjected to the hot-wire-ignition test specified in (
| 746A.,

Thermal ageing

Ibsequent test if the

in an impact of 56.7 J,

show no cracking,
Dersons.

hermal cycling, with
ve that temperature
bm ambient of 25 °C

hot ignite for at least

described in UL 746C is

LSA C22.2 No. 0.17

26.12.

1 A polymeric part shall be tested as described in 26.12.2. As a result of the test:

a) spacings shall not be reduced to less than those specified in Table 24.1;

b) current-carrying parts or internal wiring shall not be exposed, as determined in accordance with

Section 8§;

¢) a condition shall not be produced that would increase the risk of fire, electric shock, or injury to

persons; and

d) a part exposed to liquids shall not crack or leak.
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26.12.2 Three complete samples of the polymeric part shall be placed in an oven for 1 000 h at the
temperature specified in Table 26.5. The parts shall be removed from the oven, cooled to room
temperature, and examined for compliance with the requirements of 26.12.1.

Table 26.5
Temperatures for Oven Conditioning
Maximum operating temperature of polymeric enclosure

part, °C (°F) Oven temperature, °C (°F)
>65<75(>149<167) 85 (185)
>75<85 (> 167 <185) 95 (203)
>85<95(>185<203) 105 (221)

> 95 (>203) a

@ A polymeric part subjected to a temperature higher than 95 °C (203 °F) shall have a temperature index, bgdsed on historical data
or a long-term thermal ageing program, that indicates its acceptability for use at the temperatGre involved. This part shall be the
subject|of a separate investigation.

26.13 | Volume resistivity

26.13.1 The resistance per unit volume (volume resistivity)‘of the polymeric materigl shall not be less
than the values specified in CSA C22.2 No. 0.17 and UL Z46C. The volume resistivity shall be determined
in accgrdance with CSA C22.2 No. 0.17 and UL 746A.

26.14 | Enclosure flammability - large mass consideration

26.14.1 A polymeric part shall be composgd of the material that is to be tested as degcribed in UL 723 or
UL 94.|The flame-spread rating of the partshall not exceed 200.

26.15 | Abnormal operation test on enclosures

26.15.1 A polymeric enclosure shall be tested as described in 26.15.2. There shall be|no:

a) ignition of the-enclosure material;
b) exposurée:ef-current-carrying parts, as determined in accordance with Section| 6; or

c) defermation or damage that would increase the risk of fire, electric shock, or ipjury to persons.

26.15.2 “A polymeric _enclosure that contains _a motor, solenoid, relay, transformer, or solid-state
component shall be evaluated by operating the appliance with the motor armature locked, relay or
solenoid plunger blocked open, transformer secondary shorted, and solid-state component opened or
shorted. If other electrical components are employed, consideration shall be given to operating them within
the enclosure under an abnormal operating condition. The abnormal operation test shall be continued until
ultimate results occur, but no longer than 7 h. If the appliance is provided with a timer or the equivalent that
will terminate operation in less than 7 h, the test need not be continued longer than the maximum interval
permitted by the timer.

26.16 Abnormal operation test on functional polymeric parts

26.16.1 A functional polymeric part shall be tested as described in 26.16.2. There shall be no:

a) ignition of the polymeric part; or
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b) damage or deformation of the part that would increase the risk of fire, electric shock, or injury to
persons.

26.16.2 A functional polymeric part located below a motor, solenoid, relay component, transformer, or
solid-state component, or within 100 mm of any of these components, shall be evaluated by operating the
appliance with the motor armature locked, relay or solenoid plunger blocked open, transformer secondary
shorted, and solid-state component opened or shorted. If other electrical components are located within
100 mm of the functional polymeric part or above the part, consideration shall be given to operating them
under an abnormal condition. The abnormal operation test shall be continued until ultimate results occur,
but no longer than 7 h. If the appliance is provided with a timer or the equivalent that will terminate
operation in less than 7 h, the test need not be continued longer than the maximum interval permitted by
the timer.

NOTE: This test need not be conducted if the component is provided with acceptable protection against ovefload.
26.17 | Abnormal operation test on parts wetted only during an abnormal condition

26.17.1 If a polymeric part is wetted only during an abnormal condition;the appliance shall be subjected
to the|abnormal condition that results in wetting of the part, six times in successior]. The part shall not
crack pr show other signs of deterioration that would reduce its ability to perform its int¢nded function.

26.18 | High-current arc ignition

26.18.1 Bar specimens of a polymeric material shall.be subjected to a minimum of BO high-current arcs
in accprdance with the high-current arc-ignition test specified in CSA C22.2 No. 0.17 and UL 746A. The
specimens shall not ignite.

NOTE: Polymeric materials that comply with the end>use product tests under normal current conditions as [specified in UL 746C are
acceptaple.

27 Manufacturing and Production Tests
27.1 [Plumbing system leakage test

27.1.1] The manufacturer shall determine that the plumbing system of each appliance¢ produced does not
leak. The test shall consist of filling the appliance with a sufficient amount of water and operating the
appliapce in a manner that will permit any leakage from the plumbing system to be observed.

27.2 |Grounding continuity test

NOTE: The term "grounding” as used in this clause relates to "bonding" in Canada.

27.2.1 Each appliance that has a power-supply cord having a bonding conductor for connecting the
appliance to ground shall be tested to determine that grounding continuity exists between the grounding
blade of the attachment plug and the accessible non-current-carrying metal parts of the appliance that
could become energized.

27.2.2 Any acceptable indicating device, such as an ohmmeter, a battery and buzzer combination, or the
like, may be used to determine compliance with the requirement in 27.2.1.

27.2.3 Only a single test need be conducted if the accessible metal selected is conductively connected
by design to all other accessible metal.
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