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PREFACE

This is the harmonized CSA Group and UL Standard for Electric Clothes Washing Machines and
Extractors. It is the fifth edition of CSA C22.2 No. 169, and the fourth edition of UL 2157. This edition of
CSA C22.2 No. 169 supersedes the previous edition published in 2015. This edition of UL 2157
supersedes the previous edition published in 2015. This harmonized standard has been jointly revised on
September 20, 2019. For this purpose, CSA Group and UL are issuing revision pages dated September
20, 2019.

The major differences between this edition and the previous edition include the clarification of the risk of
electrical shock and fire definitions and the revision of requirements for instruction manual, operating

instructions, protectiomagainstaccessibiti

test, electric gtrength test, abnormal operation test, polymeric materials. The new edition)atsg
the new requirements for nichrome wire test, glass loading doors and lids, endurance ‘test
wire flexing, hotton or coin cell batteries of lithium techniologies and plumbing requirements
laundry equigment.

This harmonilllzed standard was prepared by the CSA Group and Underwriters Laboratories

efforts and s
Home Applia

pport of the Technical Harmonization Committee for Laundry’ Standards and A
hce Manufacturers (AHAM) are gratefully acknowledged:

This standardl is considered suitable for use for conformity assessment within the stated

standard.

This standa
Commercial,

d was reviewed by the CSA Subcommittee on Clothes Washers - Ho
under the jurisdiction of the CSA Technical Committee on Consumer and

Products, andl the CSA Strategic Steering Committeg'on Requirements for Electrical Safety,
formally apprpved by the CSA Technical Commitiee.

Application

Where referg

considered a

Note:
it rem

bf Standard

minimum quantity.

t\lthough the intended primary application of this standard is stated in its scope, it is impor
ins the responsibility of the users of the standard to judge its suitability for their particul

Level of Harmonization

This standarq

is\published as an identical standard for CSA Group and UL.

rent, heating
incorporates
for pedestral
or household

nc. (UL). The
\ssociation of

scope of the

usehold and
Commercial
and has been

nce is made to a specific humber of samples to be tested, the specified number is to be

ant to note that
r purpose.

An identical standard is a standard that is exactly the same in technical content except for national
differences resulting from conflicts in codes and governmental regulations. Presentation is word for word
except for editorial changes.

Reasons for Differences From IEC
This standard provides requirements for electric clothes washing machines and extractors for use in

accordance with the electrical installation codes of Canada and the United States. This standard does not
employ any IEC standard for base requirements
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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), and the
(U.S.) National Electrical Code (NEC), 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
household arjd commercial purposes, including appliances provided with coin-, ficket-, or_¢ard-operated
mechanisms,| wringer washers, tumbler, agitator and spinner machines, combination washgr-dryers, and
extractors of the centrifugal type.

1.3 This Standard does not apply to industrial and institutional type appliances."Industrial ¢r institutional
appliances afe covered under the scope of Electric Washing Machines, CSA ,C22.2 No. §3, or Electric
Commercial Clothes-Washing Equipment, UL 1206.

Note: |[Industrial and institutional type appliances are not intended forluse by the general public, but only by
trainefl or supervised personnel.

2 Definition

Note: [For the purpose of this Standard, the following definitions apply.

2.1 APPLIANCE, CORD-CONNECTED - an appljance that is connected to the electrical supply by a cord
set or by a ppwer-supply cord terminating in an_acceptable attachment plug.

2.2 APPLIANCE, HOUSEHOLD TYPE «+_an appliance commonly used in, but not restricted to, a
single-family [dwelling.

2.3 APPLIANICE, PERMANENTLY -CONNECTED - an appliance that is connected to [the electrical
supply by mgans other than assupply cord and an attachment plug.

2.4 APPLIANCE, RECESSED - an appliance intended to be:
a) suypported by the floor; and

b) lopated immediately adjacent to a wall in the rear or located immediately adjacent to a wall,
a cabimet; oramnotherapptiance o eactT 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.
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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.

2.7 AUTOMATIC — an appliance is considered to be automatically controlled if one or more of the

following con

ditions 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

contr

b) dlLring any single predetermined cycle of operation, the motor is caused to stop
one ¢r more times;

C) upon energizing the appliance, the initial starting of the motor could,b@ intention

beyo

ol;

nd normal, conventional starting; or

and restart

hlly delayed

d) ddrring any single predetermined cycle of operation, automatic-changing of the npechanical

load
circu

2.8 BARRIE
or for the isol
enclosure an

2.9 BUILT-IN
cabinet or w4

2.10 CIRCU
circuit.

2.11 CIRCU
a) a
b) a

c) a

could reduce the motor speed to re-establish starting-winding connections to t
t.

R — a partition for the insulation or isolation of elegtric circuits, for the isolation of
ation of moving parts or hot surfaces. In this respect, a barrier could serve as a
i as a functional part.

APPLIANCE - a stationary appliance that is constructed to be permanently
II.

[T, LINE-VOLTAGE - a circuit having characteristics in excess of those of

primary battery"having an output voltage of 30 V or less;
Class 2 transformer; or

Class 2 power supply.

ne supply

electric arcs,
portion of an

installed in a

b low-voltage

T, LOW-VOLTAGE <« a-circuit having limited voltage and energy capacity supplied by:

Note 1

T A Circult that I1s derived from a circuit that exceeds 30 V by connecting resistance or Impe

xdance, or both,

in series with the supply circuit to limit the voltage and current is not 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.
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2.12 CONTROL, OPERATING - control, the operation of which starts or regulates the appliance during

normal opera

tion.

2.13 CONTROL, PROTECTIVE - control, the operation of which is intended to prevent the risk of electric
shock, fire, or injury to persons during normal or abnormal operation of the appliance.

Note: During the evaluation of the protective control, the protective functions are verified under normal and

single

-fault conditions of the control.

2.14 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.

2.15 CURREH
line-voltage g

Note:
line-v{

2.16 ELECT
terminals, pin

NT-CARRYING PARTS — paris carrying current during normal or abnorma
ircuits.

With respect to Separation of circuits, Clause 18.3, this term refers to parts, in"both |
bltage circuits.

RICAL CONNECTION - the physical interface between two points in a circuit s
terminals, micro switch contacts, relay contacts, timer centacts, crimped con

connections that are welded or soldered.

2.17 ENCLO
a) re
supp
elect

b) re

SURE — a material used to:
nder inaccessible, by itself or in conjunction With acceptable enclosure barrier
ical components not having their own ericlosures;

duce the likelihood of propagation_of ignition due to electrical disturbances oc

withim; or

c) b
2.18 ENCLO

a) w

th (a) and (b).
SURE BARRIER — a material used to reduce the size of an opening in an eng

[l not permit the entrance of a 19.1 mm diameter rod; and

b) dges not camply with Clause 6.2(a)(1) or (2).

A polymeric ¢nclosure barrier is evaluated as a functional polymeric part.

2.19 ENCLO

operation in

pw-voltage and

uch as spade
nections, and

5 and

ementary enclosures, any or all uninsulated current-carrying parts, internal witfing, or

urring

losure that:

SURE—SUPPLEMENTARY— - | I ; . ‘

enclosure that:

a) will permit the entrance of a 19.1 mm diameter rod; and

pening in an

b) does not comply with Clause 6.2(a)(1) or (2); when enclosure barriers, if provided, are

remo

A pol

ved.

ymeric supplementary enclosure is evaluated as an enclosure.
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2.20 FIELD WIRING TERMINAL - a terminal to which a wire may be connected in the field, unless the

wire and a m

a) a

eans of making the connection, such as:

pressure wire connector;

b) soldering lugs;

c) a

d) a

soldered loop; or

crimped eyelet;

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

2.21 FLAME|
50 mm.

2.22 HEATE
a) a
b) el
c) a

2.23 HEATIN
electric curre

2.24 MEMBH
of a flexible 1

2.25 NONC(
a) m
b) a

c) a
the 1

R ASSEMBLY — an assembly of:

heating element;

bctrical insulation (eg, refractory, mica, magnesium oxide); and
frame or housing (eg, a metal sheath or the like) that’holds the assembly toge

G ELEMENT - the actual electrical conducting-medium that is intended to be
nt.

RANE SWITCH — a momentary switching device in which at least one contact i
ubstrate.

DMBUSTIBLE MATERIAL — for purposes of this Standard a noncombustible m
etal;
5VA material; or

material that'eomplies with the requirements for enclosure flammability in accg
P7 mm flame test in UL 746C.

2.26 PART,

polymeric 00||1trol Knob or lever may be considered a decorative part.

DECORATIVE — a material used for no other function except appearance.

CYLINDER - a projection of a vertical cylinder having a diameter of 20 mm a||1d a height of

ther.

heated by an

5 on, or made

aterial is:

rdance with

A removable

2.27 PART, FUNCTIONAL — a material used in such a way that deterioration or breakage of the part

would result i

n a risk of fire, electric shock, or injury to persons.

2.28 PART, NONFUNCTIONAL — a part, such as thermal insulation or decorative material, that does not
serve as electrical insulation or to support or enclose electrical components, maintain electrical spacings,
or reduce the risk of injury to persons.
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2.29 RISK OF ELECTRIC SHOCK — a risk of electric shock is considered to exist if under normal
conditions and single component fault conditions the potential between the part and earth ground or any
other simultaneously accessible part is more than the following relevant values (these low-voltage circuits
shall be supplied from an isolating source):

a) 30V rms;

b) 42.4 V peak for sinusoidal or nonsinusoidal AC;

¢) 60 V dc continuous, or 60 V peak for interrupted DC outside the range of 10 - 200 Hz; and

d) 24.8 V peak for DC interrupted 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 illvolve a risk of
electric shock.

Note 2: In Canada, the low-voltage circuit in Note 1 is an extra low-voltage_power circyit.
2.30 RISK OF FIRE — A risk of fire is considered to exist at any two points_jin a circuit whefe a power of
more than 1§ watts can be delivered into an external variable resistor connected between the two points

within 5 secopds under normal conditions and single component fault ¢onditions; see Clausq 26.6.3.2 and
SD14.

Note: |A low power circuit does not involve a risk of fire.

2.31 TEMPHRATURE-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
applignce.

2.32 TEMPHRATURE-LIMITINGDEVICE — a device that functions:

a) only under conditions that produce abnormal temperatures; and
b) that is not intended to function during normal operation of the appliance.

2.33 TEMPHRATURE-REGULATING DEVICE - a device that:

a) regutatestemperature; and
b) functions during normal operation of the appliance.

2.34 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.
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2.35 WITHIN 3 MM — falling within the dotted boundary formed by the flame cylinder with hemispherical
ends as shown in Figure 9.

2.36 WRINGER WASHER - a clothes washer that performs only washing and wringing operations.

3 General requirements and reference publications

3.1 General requirements

3.1.1 Combination washer-dryers shall comply with this Standard and also with the requirements of CSA

C22.2 No. 112 and UL 2158. Where more than one Standard applies, preference shall be given to that
Standard considered to require the highest standard of construction or testing.

3.1.2 In Canpda, the general requirements applicable to this Standard are provided innCAN/CSA-C22.2
No. 0.

3.2 Referenge publications

3.2.1 Where|reference is made to other publications, such reference shallbe considered fo refer to the
latest edition| and all amendments published to that edition up to thetime when this $tandard was
approved.

CSA Group Btandards

B64 Series-1[1 (R2016)
Backflow Prgventers and Vacuum Breakers

C22.1-15
Canadian Elgctrical Code, Part |

CAN/CSA-C32.2 No. 0-10 (R2015)
General Reqliirements — Canadian Elegtrical Code, Part Il

C22.2 No. 0.]-M1985 (R2013)
General Reqlirements for Double=Insulated Equipment

C22.2 No. 0.2-16
Insulation Cdordination

C22.2 No. 0.8-09 (R2014)
Test Methods «for, Electrical Wires and Cables

C22.2 No. 0.4-17
Bonding of Electrical Equipment

C22.2 No. 0.5-16
Threaded Conduit Entries

C22.2 No. 0.8-12 (R2016)
Safety Functions Incorporating Electronic Technology

C22.2 No. 0.15-15
Adhesive Labels

Copyright UL
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CAN/CSA-C22.2 No. 0.17-00 (R2013)
Evaluation of Properties of Polymeric Materials

C22.2 No. 8-

13

Electromagnetic Interference (EMI) Filters

C22.2 No. 14-13
Industrial Control Equipment

C22.2 No. 18.1-13
Metallic Outlet Boxes

C22.2 No. 1
Nonmetallic (

C22.2 No. 1§
Conduit, Tub

C22.2 No. 1§
Positioning [

C22.2 No. 21
Cord Sets an

C22.2 No. 24
Temperature

C22.2 No. 39
Thermoset-In

C22.2 No. 39
Fuseholder A

C22.2 No. 44
General Use

C22.2 No. 44
Cover Plates|

C22.2 No. 43

2-06 (R20106)
Dutlet Boxes

3-12
ing, and Cable Fittings

5-13
evices

-14
d Power Supply Cords

-15
Indicating and Regulating Equipment

-14
sulated Wires and Cables

-13
ssemblies

-10 (R2015)
Receptacles, Attachment Plugs, and Similar Wiring Devices

.1-13
for Flush<Mounted Wiring Devices

-08 (R2013)

Lampholders|

C22.2 No. 49-14
Flexible Cords and Cables

C22.2 No. 53-1968 (R2014)
Electric Washing Machines

C22.2 No. 55-15
Special Use Switches

C22.2 No. 65-13
Wire Connectors
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C22.2 No. 66.2-06 (R2015)

Low Voltage Transformers — Part 2: General Purpose Transformers

C22.2 No. 66.3-06 (R2015)

Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

C22.2 No. 72-10 (R2014)
Heater Elements

C22.2 No. 74-16

Equipment for Use with Electric Discharge Lamps

C22.2 No. 75
Thermoplasti

C22.2 No. 771
Motors with

C22.2 No. 1
Motors and (

C22.2 No. 1(
Power Convd

CSA C22.2 N

Liquid Pump$

C22.2 No. 11
General Use

C22.2 No. 11
Electric ClotH

C22.2 No. 14
Equipment a

C22.2 No. 19
Electrically O

C22.2 No. 15
Electrical Qu

17
r-Insulated Wires and Cables

-14
hherent Overheating Protection

0-14
benerators

7.1-16
rsion Equipment

0. 108-14

p

1-10 (R2015)
Snap Switches

2-17
es Dryers

7-15
nd Lead Wires

9-13
perated Valves

3-14
ck ©onnect Terminals

C22.2 No. 156-M1987 (R2013)
Solid-State Speed Controls

C22.2 No. 158-10 (R2014)
Terminal Blocks

C22.2 No. 177-13
Clock Operated Switches

C22.2 No. 182.3-16

Special Use Attachment Plugs, Receptacles, and Connectors
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C22.2 No. 188-13
Splicing Wire Connectors

C22.2 No. 190-14
Capacitors for Power Factor Correction

C22.2 No. 197-M1983 (R2013)
PVC Insulating Tape

CAN/CSA-C22.2 No. 198.1-06 (R2015)
Extruded Insulating Tubing

CAN/CSA-C]
Coated Elect

C22.2 No. 2(
Thermal Cut

C22.2 No. 21
Appliance W

C22.2 No. 23
Power Suppl

C22.2 No. 23
Supplementa

C22.2 No. 24
Low-Voltage

CAN/CSA-CH
Low Voltage

CAN/CSA-CH
Low Voltage

CAN/CSA-Cz
Low Voltage

CAN/CSA-Cz

2.2 No. 198.3-05 (R2014)
rical Sleeving

9-M1985 (R2013)
Offs

0-15
ring Material Products

3-15
es with Extra-Low-Voltage Class 2 Outputs

5-04 (R0213)
ry Protectors

8.1-11 (R2016)
Fuses — Part 1: General Requirements

2.2 No. 248.2-00 (R2015)
Fuses — Part 2: Class C Fuses

2.2 No. 248.3-00 (RR015)
Fuses — Part 3: Class CA and CB Fuses

2.2 No. 248.4-00 (R2015)
Fuses — Part 4: Class CC Fuses

2.2 Ng. 248.5-00 (R2015)
Fuses — Part 5: Class G Fuses

Low Voltage

CAN/CSA-C22.2 No. 248.6-00 (R2015)

Low Voltage

Fuses — Part 6: Class H Non-Renewable Fuses

CAN/CSA-C22.2 No. 248.7-00 (R2015)

Low Voltage

Fuses — Part 7: Class H Renewable Fuses

C22.2 No. 248.8-11 (R2016)

Low Voltage

Fuses — Part 8: Class J Fuses

CAN/CSA-C22.2 No. 248.9-00 (R2015)

Low Voltage

Fuses — Part 9: Class K Fuses
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C22.2 No. 248.10-11 (R2016)
Low Voltage Fuses — Part 10: Class L Fuses

C22.2 No. 248.11-11 (R2016)
Low Voltage Fuses — Part 11: Plug Fuses

C22.2 No. 248.12-11 (R2016)
Low Voltage Fuses — Part 12: Class R Fuses

CAN/CSA-C22.2 No. 248.14-00 (R2015)
Low Voltage Fuses — Part 14: Supplemental Fuses

CAN/CSA-CH
Low Voltage

CAN/CSA-CH
Light emitting

C22.2 No. 24
Insulated Mu|

CAN/CSA-C4
Fuseholders

CAN/CSA-CH
Fuseholders

CAN/CSA-CH
Fuseholders

CAN/CSA-C4
Fuseholders

CAN/CSA-CH
Fuseholders

CAN/CSA-CH
Fuseholders

CAN/CSA-C4
Fuseholders

2.2 No. 246.15-00 (R2015)
Fuses — Part 15: Class T Fuses

2.2 No. 250.13-14
diode (LED) equipment for lighting applications

59-08 (R2013)
ti-pole Splicing Wire Connectors

2.2 No. 4248.1-07 (R2016)
- Part 1: General Requirements

2.2 No. 4248.4-07 (R2016)
— Part 4: Class CC

2.2 No. 4248.5-07 (R2016)
— Part 5: Class G

2.2 No. 4248.6-07 (R2016)
— Part 6: Class H

2.2 No. 4248.8-07 (R2016)
— Part 8: Class J.

2.2 No. 4248:9-07 (R2016)
— Part 9: Class K

2.2 NO."4248.11-07 (R2016)

—Part 11: Type C (Edison Base)

CAN/CSA-C22.2 No. 4248.12-07 (R2016)
Fuseholders — Part 12: Class R

CAN/CSA-C22.2 No. 4248.15-07 (R2016)
Fuseholders — Part 15: Class T

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

CAN/CSA-C22.2 No. 61058-1-09 (R2014)
Switches for Appliances — Part 1: General Requirements

Copyright UL
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CAN/CSA-C360-13
Energy Performance and Drum Volume of Household Electric Clothes Dryers

CAN/CSA-E60384-14:14
Fixed Capacitors for Use in Electronic Equipment Part 14: Sectional specification — Fixed Capacitors for
Electromagnetic Interference Suppression and Connection to the Supply Mains

CAN/CSA-E60384-1:14
Fixed Capacitors for use in Electronic Equipment — Part 1: Generic Specification

CAN/CSA-E60691:15
Thermal Links — Requirements and Application Guide

CAN/CSA-E{
Automatic El

CAN/CSA-E7
Automatic E
Automatic El

CAN/CSA-E7
Automatic El

and Time Switches

CAN/CSA-E{4
Automatic E
Electrically O

CAN/CSA-ESf
Automatic El
Temperature

CAN/CSA-E{
Automatic E
Automatic El

UL Standard

UL 20
General-Use

0730-1:15
petrical Controls for Household and Similar Use — Part 1: General Requiremern

30-2-6-94 (R2013)
ectrical Controls for Household and Similar Use — Part 2: Particular Req
betrical Pressure Sensing Controls, Including Mechanical Requirements

30-2-7-94 (R2013)
petrical Controls for Household and Similar Use — Part2: Particular Requireme

0730-2-8:01 (R2016)
ectrical Controls for Household and Similab Use — Part 2-8: Particular Req|
perated Water Valves, Including Mechanical Requirements

0730-2-9:15

ectrical Controls for Household and Similar Use — Part 2-9: Particular Req|
Sensing Controls

0730-2-15:14

ectrical Controls forvHousehold and Similar Use — Part 2-15: Particular Req
petrical Air Flow, Water Flow and Water Level Sensing Controls

S

Snap-Switches

s

Lirements for

hts for Timers

Lirements for

Liirements for

Lirements for

UL 44

Thermoset-Insulated Wires and Cables

UL 62

Flexible Cords and Cables

UL 66
Fixture Wire

UL 83

Thermoplastic-Insulated Wires and Cables
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UL 94
Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 157
Gaskets and Seals

UL 224
Extruded Insulating Tubing

UL 244A
Solid-State Controls for Appliances

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-Reneivable Fuses

UL 248-7
Low-Voltage |[Fuses — Part 7: Class H Renewable Fuses

UL 248-8
Low-Voltage [Fuses — Part 8: €lass 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: Class 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
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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
Electrically Operated Valves

UL 486A-480B
Wire Connedtors

UL 486C
Splicing Wirg Connectors

UL 486E
Equipment Wiring Terminals for Use with Aluminum Conductors and/or. Copper Conductors

UL 496
Lampholders

UL 498
Attachment Rlugs and Receptacles

UL 508
Industrial Coptrol Equipment

UL 510
Polyvinyl Chlpride, Polyethylene, and Rubber Insulating Tape

UL 514A
Metallic Outl¢t Boxes

UL 514B
Conduit, Tubjng, and €able Fittings

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

UL 514D
Cover Plates for Flush-Mounted Wiring Devices

UL 635
Insulated Bushings

UL 723
Test for Surface Burning Characteristics of Building Materials

UL 746A
Polymeric Materials — Short Term Property Evaluations

Copyright UL
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UL 746B
Polymeric Materials — Long Term Property Evaluations

UL 746C
Polymeric Materials — Use in Electrical Equipment Evaluations

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

UL 758
Appliance Wiring Material

UL 778
Motor-Operated Water Pumps

UL 810
Capacitors

UL 817
Cord Sets arld Power-Supply Cords

UL 840
Insulation Cdordination Including Clearances and Creepages.Distances for Electrical Equipment

UL 873
Temperaturetindicating and — Regulating Equipment

UL 906
Outline of Investigation for Solenoids

UL 917
Clock-Operated Switches

UL 935
Fluorescent-Lamp Ballasts

UL 969
Marking and [Labeling Systems

UL 991
Tests for Safety- I (R

UL 1004-1
Rotating Electrical Machines — General Requirements

UL 1004-2
Impedance Protected Motors

UL 1004-3
Thermally Protected Motors
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UL 1004-7
Electronically Protected Motors

UL 1012
Power Units Other Than Class 2

UL 1029
High-Intensity Discharge Lamp Ballast

UL 1030
Sheathed Heating Elements

UL 1054
Special-Use Bwitches

UL 1059
Terminal Blogks

UL 1077
Supplementdry Protectors for Use in Electrical Equipment

UL 1097
Double Insulg@tion Systems for Use in Electrical Equipment

UL 1206
Electric Comimercial Clothes-Washing Equipment

UL 1283
Electromagnétic Interference Filters

UL 1310
Class 2 Power Units

UL 1434
Thermistor Type Devices

UL 1441
Coated Electrical Sleeving

UL 1565
Positioning Oevices

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 Applications

UL 1998
Software in Programmable Components
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UL 2158
Electric Clothes Dryers

UL 2459
Insulated Multi-Pole Splicing Wire Connectors

UL 2557
Outline of Investigation for Membrane Switches

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

UL 4248-12
Fuseholders |~ Part 12: Class R

UL 4248-15
Fuseholders |~ Part 15: Class

UL 5085-2
Low Voltage |Transforniérs — 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 60384-14
Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed Capacitors for
Electromagnetic Interference Suppression and Connection to the Supply Mains

UL 60691
Thermal-Links — Requirements and Application Guide
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UL 60730-1
Automatic Electrical Controls — Part 1: General Requirements

UL 60730-2-6
Automatic Electrical Controls — Part 2: Particular Requirements for Automatic Electrical Pressure Sensing
Controls Including Mechanical Requirements

UL 60730-2-7
Automatic Electrical Controls — Part 2: Particular Requirements for Timers and Time Switches

UL 60730-2-8
Automatic Electrical Controls — Part 2: Particular Requirements for Electrically Operated Water Valves,
Including MefEhanical Requirements

UL 60730-2-9
Automatic Elgctrical Controls — Part 2: Particular Requirements for Temperature Sensing Cpntrols

UL 60730-2-15
Automatic Electrical Controls — Part 2: Particular Requirements for Autematic Electrical Water and Air
Flow Sensing Controls

UL 60950-1
Information Tlechnology — Safety — Part 1; General Requiremeqts

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

ASSE (Ameiljican Society of Sanitary Engineering) Standards

ASSE 1001-2008
Performance|Requirements for Atmospheric Type Vacuum Breakers

ASTM International Standards

ASTM B 344114
Standard Sgecification for(Drdwn or Rolled Nickel-Chromium and Nickel-Chromium-Irpn Alloys for
Electrical Hegting Elements

ASTM D638IY1-96
Test Method|for Tensile Properties of Plastics (Metric)

ASTM D6670-13
Standard Practice for Full-Scale Chamber Determination of Volatile Organic Emissions from Indoor
Materials/Products

ASTM E230/E230M-12
Standard Specification and Temperature-Electromotive Force (emf) Tables for Standardized
Thermocouples

Government of USA

Code of Federal Regulations, Title 10, Part 430, as amended from time to time (referenced as 49 CFR
430).
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IEC (International Electrotechnical Commission) Standards

IEC 60127-1:

2015

Miniature Fuses — Part 1: Definitions for Miniature Fuses and General Requirements for Miniature Fuse-

links

IEC 60695-2-11:2014
Fire Hazard Testing — Part 2-11: Glowing/Hot-Wire Based Test Methods — Glow-Wire Flammability Test
Method for End-Products

IEC 60695-2-12:2010
Fire Hazard Testing — Part 2-12: Glowing/Hot-Wire Based Test Methods — Glow Wire Flammability Test

Method for M

IEC 60695-2
Fire Hazard
Method for M

IEC 60695-1
Fire Hazard

ISO (International Organization for Standardization) Standards

ISO 16000-912011

Indoor Air — fPart 9: Determination of the Emission of Volatile-Organic Compounds from Buil
and Furnishifg — Emission Test Chamber Method

ISO/IEC 283$0:2015

Information Tlechnology — Office Equipment — Determination of Chemical Emission Rates fr
Equipment

NFPA (National Fire Protection Assagciation) Standards

NFPA 70
National Eled

4 General C

4.1 Voltage jand frequency

4.1.1 Unless

aterials
13:2010
Testing — Part 2-13: Glowing/Hot-Wire Based Test Methods — Glow Wire Ig|
aterials

-10:2013
[esting — Part 11-10: Test Flames — 50 W Horizontal andVertical Flame Test

trical Code

onditions for.the Tests

othefwise specified in the requirements, all tests shall be conducted with {

hitability Test

Methods

ping Products

bm Electronic

he appliance

connected to

a supply circuit withra ratedfrequency and-a voittage (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 (a) or (b).
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4.1.2 The test voltage, (Vt), used during the heating tests of Clause 11 and the abnormal operation tests
of Clause 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 Clause 4.1.1) that are different
than their rated (marked) inputs.

where

Wt=

W, = Wm(V/V,)?

the calculated heating circuit input, W

Wm = the hnnting alement rated (mqund) input, W

Vg = tthe supply circuit voltage specified in Clause 4.1.1

V., =|the heating element rated (marked) input, V
4.1.3 If it is pecessary to increase the appliance test voltage beyond the voltage as spec:Led in Clause
4.1.1, the mqtor shall be supplied from a separate circuit not exceeding-the“nominal system voltage (eg,
120 V, 240 ).
4.2 Test loafd
4.2.1 Unless|otherwise specified, the test load shall:

a) cq@nsist of cloths as described in Clause 4,3;and

b) have a dry mass equal to the manufag¢turer's recommended load or 0.048 kg/L of clothes-

drum|

Note:
accor
Consé

volume, whichever is greater.

Hance with the method described in CAN/CSA-C360 or the U.S. Department of Energy
rvation Program for Consumer Products — Paragraph 3.1 of Appendix J to Subpart B

Unifolm Test Method for Measuring the Energy Consumption of Automatic and Semi-Automatic C

Whenever a referee method is necessary to determine clothes-drum volume, the measurement is made in

(DOE) Energy
bf 10 CFR 430,
othes Washers.
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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.

4.4 Thermocouples
4.4.1 Thermocouples shall consist of wires not larger than 24 AWG (0.21 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 fables in ANSI/ASTM EZ30/EZ30M.

Note: |When thermocouples are used in the determination of temperatures in connection with| the heating of
electrcal devices, it is common practice to employ thermocouples consisting of 30/AWG (0.05 mm?) iron and
constantan wires and a potentiometer-type indicating instrument; such equipment)is used whenever referee
tempIrature measurements by thermocouples are necessary.

4.5 Laundry| detergent

4.5.1 Whengver laundry detergent is required for a test in this Standard it shall be AHAM detergent or
any other poyvdered laundry detergent having similar properties,

4.6 Laundry|bleach

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

4.7 Cheesedloth for heating and abnormal tests
4.7.1 Whengver cheesecloth is requited for a test in this Standard, the cloth shall |be bleached

cheesecloth funning approximately 84 ‘g/m? with a thread count in the range of 10 — I3 x 9 — 12
threads/cm.



https://ulnorm.com/api/?name=UL 2157 2019.pdf

Copyright UL

30 CSA C22.2 NO. 169-18 ¢ UL 2157 MAY 28, 2018

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.

5 Marking and Instructions
5.1 Marking
Advisory 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 acceptable translations of
the markings specified in this Standard. When a product is not intended for use in Canada, cautionary

markings ma
5.1.1 Gener3

5111 A m
stamped, or

secured by a
and UL 969.
because of it

5.1.1.2 After
secured by G

)y be provided in English only.

rking that is required to be permanent shall be moulded, die-stamped, pg
tched metal that is permanently secured, or indelibly stamped 6n a pressure-s
Hhesive. Pressure-sensitive labels and adhesive shall comply.with CAN/CSA-C
If a pressure-sensitive label would be exposed to fabric ‘softeners, bleach,
5 location, the label shall comply with Clauses 5.1.1.2 and 5.1.1.3.

being conditioned as described in Clause 5.1.1.8)/a pressure-sensitive lal
ement or adhesive, immediately following remeval from each test medium ar

exposed to rpom temperature for 24 h following removal from each medium, shall:

int-stencilled,
ensitive label
P2.2 No. 0.15
or detergent

el or a label
d after being

a) deémonstrate good adhesion and not havecurled edges;
b) rdsist defacement or removal as demonstrated by scraping across the test pandl with a flat
meta| blade 0.8 mm thick held at rightyangles to the test panel; and
c) be legible and resist defacetment when rubbed with thumb or finger pressure.
5.1.1.3 Thre¢ samples of the label applied to test surfaces as in the intended application shall be

conditioned f
The samples

br 24 h in a contrelled atmosphere maintained at 23 + 2°C with a 50 + 5% rel
shall then be immersed for 48 h in a solution representative of service use,

the temperatyire the solution-would attain in service, but not less than 23 + 2°C.

5.1.1.4 A marking required to be permanent shall be located on a part that would require th¢

for removal.

ive humidity.
maintained at

use of a tool

5115 Aca

tiormary marking intendedto instruct the operator shattbetegibteanmd-visibte 1o the operator

during normal operation of the appliance. A marking giving servicing instructions shall be legible and
visible when 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 marking shall not be less than 1.6 mm

high.
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5.1.2 Appliance markings

5.1.2.1 An appliance shall be rated in volts and in amperes. The number of phases shall be included in
the ratings if the appliance is intended for connection to a polyphase circuit, and the ratings shall include
the frequency expressed in hertz (Hz).

5.1.2.2 An appliance, as mentioned in Clause 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 connected to a circuit protected by a 15 A time-delay fuse, shall be plainly and
permanently marked with the following or the equivalent:

“If connected 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 fuse regiired shall be
permanently marked on the appliance.

5.1.2.4 Applipnces having field wiring terminals shall be marked with one of thefollowing:
a) “Use copper conductors only”
if thelterminal is acceptable only for connection to copper wiré;
b) “Use aluminum conductors only”
if the|terminal is acceptable only for connection to*aliminum wire;
c) “Use copper or aluminum conductors “or “Use copper, copper-clad aluminum, of aluminum
condpctors” 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 shgll be marked
with:

a) itg rating indM-and A or in V and W;

b) thie manufacturer’s part number; or

C) arrequivatentmeans of Tdentificatior:
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.
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5.1.2.6 An appliance that is intended to comply with Clause 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 If an appliance employs a non-current-carrying metal part that is not grounded as provided in
Clause 22.1.5, the appliance shall be permanently marked with the word “WARNING” and the following or
the equivalent: “Certain internal parts are intentionally not grounded and may present a risk of electric
shock only during servicing. Service Personnel — Do not contact the following parts while the appliance is
energized: (list of ungrounded parts)”. The marking shall be located on the outside of the appliance and
it shall be readily visible before any servicing operation. The marking also shall be located close to each
ungrounded part and it shall be readily visible before or when the part becomes accessible.

If all approaches to ungrounded parts can be adequately covered by one marking:

a) then only one marking, visible from the outside of the appliance and at\th&€ apprpach to the
ungrpunded parts, need be employed; or

b) if the marking is located on the ungrounded part, only one matking need be employed.
5.1.2.8 If a manufacturer produces or assembles appliances at mote ‘than one factory, gach finished
appliance shall have a distinctive marking, which may be in codefby which it can be ideptified as the

product of a particular factory.

5.1.2.9 An appliance provided with instructions for any type ef user maintenance shall be marked with the
word “WARNING” and the following or the equivalent:

“To reduce th
any user mai
the power su

The marking
5.1.2.10 An
appliance ha

shall include

a) m

e risk of electric shock, disconnect this*appliance from the power supply befo
htenance. Turning the controls to the"OFF position does not disconnect this a

pply”.

shall be so located as to be-visible before the maintenance is attempted.
appliance shall have a permanent, legible marking that will be readily vis
5 been installed asjintended without the necessity of moving the appliance. ]

the:

anufacturér's name, tradename, trademark, or other descriptive marking by wh

organization{responsible for the product can be identified, hereinafter referred to as
“manT.Afacturer’s name”;

re attempting
bpliance from

ble after the

[he markings

ich the
the

b) catatogue mumberortheequivaternt;

c) 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.

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.
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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 Clause 20.3.6 shall be
marked in the installation instructions, markings, or by a hang tag or equivalent:

“Connect To

Individual Branch-Circuit”.

5.1.2.13 Witllu reference to Clause 8.3, an appliance that is fastened or otherwise secured

location and
overcurrent-p
rating shall b
circuit to whi
located so th

5.1.2.14 If ar

electrical ratings of the appliance, as mentioned in Clause 5.1.2.10,:the appliance shall also

indicate the V

5.1.2.15 If a
indicate the t
voltage.

5.1.2.16 Ap
with or withot
to the power

a) th

b) th
time-

is intended to be connected to a supply circuit protected by a“\15 A
rotective device and that has a current rating greater than 50% of the stpply-
e permanently marked to indicate that the appliance shall be cenfected onl
at it will be readily visible when the connections to the supply circuit are made

appliance employs a dual-voltage motor and if the motof_ hameplate is employ|
oltage for which it shall be connected when it is ifuse.
cord-connected appliance employs a dual-veltage motor, instructions shall b

pe of attachment plug that should be usedifithe appliance is reconnected for t

brmanently connected appliance having one motor and other loads or more th
t other loads shall be permanently marked in a location that will be visible whe
supply circuit are made and.inspected. The markings shall include:

e minimum supply-circuit_éonductor ampacity in accordance with Clause 5.1.2

e maximum rating-and type of supply-circuit overcurrent-protective device, sug
Helay fuse or a’dual-element time-delay fuse, in accordance with Clause 5.1.2

referenecé.to the requirement in Clause 5.1.2.16(a), the minimum supply-cirg

at a specific
ora 20 A
Circuit-current
y to a supply

ch no lighting units or general-purpose receptacles are connected. The marking shall be

d to give the
be marked to

e provided to
he alternative

an one motor
h connections

17; and

h as a non-
18.

uit conductor

supply-circuit

~circuit test of

the motor overload-protective device employed in the appliance as specified in Clause 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”.
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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 8, a similar marking; or by a marking on the wiring diagram provided on the appliance.

5.1.2.23 A dgdicated receptacle shall have a marking immediately adjacent to it identifying its use. The
marking shall include the statement:

”Not a general-use receptacle — For use with only’.

A description|of the pedestal or drawer-type washing machine to be connected to the receptgcle, including
the model number, catalog number, or other identification determined t6.be equivalent, and|the electrical
rating in voltg and amperes, shall be inserted in the blank space.

5.1.3 Wringgr washers

5.1.3.1 A wringer washer provided with a release, as described in Clause 15.7.4, shall be plainly marked
on the operafing member to indicate its function and method of operation.

5.1.3.2 Unless it incorporates a device or system/as described in Clause 15.7.2(a), a wringer washing
machine shall be plainly and permanently marked with the word “CAUTION” and the follow|ng statement
or the equivalent:

“Disengage wringer mechanism whennot attended — See instruction book”.

This marking| shall be on the wringer assembly at such a location that it will be readily visible with the
wringer in any normal operatingposition.
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5.1.4 Wall-mounting kits and stands

5.1.4.1 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

appli

ance; or

c) thE appliance with which the wall-mounting Kit or appliance stand is intended o

5.1.4.2 The
locations:

catalogue number mentioned in Clause 5.1.4.1 shall appear in at least-one of

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,er{appliance stand.

5.2 Instruction manual

5.2.1 Generg

5.2.1.1 Aho

a) in

isehold appliance shall be provided with:

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

use ¢f the appliance;

ingtallation instructions;

C) operating instructionsy}and

if ppplicable, user-maintenance instructions.

5.2.1.2 The instructions required by Clause 5.2.1.1 shall be:

a) in

separate manuals; or

e used.

the following

ated with the

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 distinguish them

from

the rest of the text.
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5.2.1.3 The following material shall be provided as printed material:

a) the instructions pertaining to a risk of fire, electric shock, or injury to persons as required by
Clause 5.2.1.1(a) and Clause 5.2.2; and

b) a minimum set of installation and operating instructions, such as a quick start guide, that
includes the required warning instructions required by Clauses 5.3 and 5.4.

5.2.1.4 All other instructions may be provided in electronic read-only media format only, such as a DVD,
website, flash drive or CD-ROM. If any electronic media instructions are provided, the instructions and
warning statements required by Clause 5.2.1.1 shall also be included within the electronic media

instructions.

5.2.1.5 The tinted instructions material referenced in 5.2.1.3 shall contain detailed instructi

obtain a prin

5.2.1.6 Instry

d copy of the material contained in electronic format.

ctions for user repair that are provided with an appliance, or that aré specifica

by other literature or markings provided with the appliance, shall be consideted with respe

that might be

5.2.1.7 Any
case letters g

5.2.1.8 Unle
are equivalen

Note:
or mo

5.2.2 Instruc

5.2.2.1 Thei
of reasonably

5.2.2.2 The
instructions
equivalent sh

5.2.2.3 The i

5.2.2.4 The

present during the repair and after the repair has been completed.

pons of how to

ly referenced
ot to the risks

neading or statement requiring the cautionary prefix “WARNING” shall be entjrely in upper

r otherwise emphasized to distinguish it from the restof the text.

bs otherwise indicated, the text of all instructions.shall be in the words specified
t, clear, and understandable. However, there shall be no substitute for the word

f the appliance is such that the specific wording.s unnecessary or conflicting, the wording
dified as applicable.

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

nstructions pertaining to arisk of fire, electric shock, or injury to persons shall
neading “IMPORTANT SAFETY INSTRUCTIONS” or the equivalent shall prec
equired in Clause 5.2.2.4, and the statement “SAVE THESE INSTRUCTI
all either pretede or follow the list (see Clause 5.2.1.7).

hstructions shall include the appropriate instructions from Clauses 5.2.2.4 and

instriictions required by Clause 5.2.2.1 shall include the items in the follg

or words that
“WARNING”.

may be omitted

varn the user

foreseeable risks and state the precautions that should be taken to reduce suich risks.

bde the list of
IONS” or the

5.2.2.5.

wing list, as

applicable, a
The items in

wettasany otherinstroctions a manufacturer considers o be necessary fort
the list may be numbered (see Clause 5.2.1.7).

IMPORTANT SAFETY INSTRUCTIONS

e appliance.

WARNING - To reduce the risk of fire, electric shock, or injury to persons when using your appliance,
follow basic precautions, including the following:

1) Read all instructions before using the appliance.
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2) Do not wash articles that have been previously cleaned in, washed in, soaked in, or spotted
with gasoline, dry-cleaning solvents, or other flammable or explosive substances, as they give
off vapours that could ignite or explode.

3) Do not add gasoline, 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 system that has not
been used for 2 weeks or more. HYDROGEN GAS IS EXPLOSIVE. If the hot-water system has
not been used for such a period, before using a washing machine, turn on all hot-water faucets
and let the water flow from each for several minutes. This will release any accumulated
hydrogen gas. As the gas is flammable, do not smoke or use an open flame during this time.

5) Dp not allow children to play on or in the appliance. Close supervision of childrén is
necegsary when the appliance is used near children.

6) Before the appliance is removed from service or discarded, remove.the door.
7) Dp not reach into the appliance if the tub or agitator is moving.

8) Dp not install or store this appliance where it will be exposed to the weather.
9) Dp not tamper with controls.

10) Do not repair or replace any part of the appliatice or attempt any servicing unlg¢ss
speciffically recommended in the user-maintenarnce instructions or in published uset-repair
instryctions that you understand and have the\skills to carry out.

11) Wringer washing machines

Moving parts are a risk of injury toLpersons, and the following safety precautions sHould be
folloed:

a) Never leave the washer unattended unless the wringer rolls are stopped. Move
wringer shift handle or lever to neutral position to stop rolls.

b) Do noftallow children to play with or operate the wringer or the washer at any time.

c) Use extreme caution when feeding laundry into the wringer to reduce thg likelihood
thatthe operator’s hands or clothing will enter the wringer.

o)y Disengage wringer and disconmect power before cleaning or before performing any
recommended user maintenance on the wringer assembly. See maintenance
instructions for details.

e) If material gets caught in the wringer rolls or wraps around a roll, IMMEDIATELY
release the CONTROL DEVICE, push the PUSH TO RELEASE bar, and disconnect
power. Releasing the control device will stop the wringer rolls, and pushing the release
bar will relieve roll tension and open the rolls.

Note: This statement is employed with appliances that employ the construction described in Clause
15.7.2(a).

Copyright UL
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f) If material gets caught in the wringer rolls or wraps around a roll, IMMEDIATELY
push the PUSH TO RELEASE bar, and disconnect power. This will release roll tension
and stop and open the rolls. A pull or jerk on material caught in the wringer, or on the

wringer, will also stop the rolls and open them.

Note: This statement is employed with appliances that employ the construction described in Clause

15.7.2(b).

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,
and (c) may
in the installs
these instruc
5.2.1.7).

a) F
GRO
This

redud

appli
plug.

as nlnlnlir\ghln As an alternative (n) Qr (h) may he included in the installatio
e included in the user-maintenance instructions. If the instructions in (a) and{(b
tion instructions, and if (c) is included in the user-maintenance instructions; 3
ions shall be included as a separate item in the list required by Clause 5.2.2.4

br a grounded, cord-connected appliance:
UNDING INSTRUCTIONS

bppliance must be grounded. In the event of malfunction or breakdown, groun
e the risk of electric shock by providing a path of\east resistance for electric
hnce is equipped with a cord having an equipment-grounding conductor and a
The plug must be plugged into an appropriate* outlet that is properly installed

groumnded in accordance with all local codes and ordinances.

WAR
elect
the 4

Do n
outle

b) F
GRO

This
equig

NING — Improper connection of the.€quipment-grounding conductor can resulf
ic shock. Check with a qualified _electrician or serviceman if you are in doubt &
ppliance is properly grounded.

bt modify the plug provided with the appliance — if it will not fit the outlet, have
installed by a qualified €lectrician.

br a permanently‘connected appliance:
UNDING INSTRUCTIONS

Appliance” must be connected to a grounded metal, permanent wiring system,
ment-grounding conductor must be run with the circuit conductors and conneg

equi

instructions,
are included
reference to
(see Clause

ding will
current. This
grounding
and

in a risk of
1S to whether

a proper

or an
ted to the

ment-grounding terminal or lead on the appliance.

¢) For a double-insulated, cord-connected appliance:

SERVICING A DOUBLE-INSULATED APPLIANCE

In a double-insulated appliance, two systems of insulation are provided instead of grounding.
No grounding means is provided on a double-insulated appliance, nor should a means 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
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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.

5.3 Installati

on instructions

5.3.1 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 Clause 17.5.3 shall also
include the warning marking required by Clause 5.1.2.6.

5.3.3 The ins
the required

5.3.4 The in{
enclosure thg
include the W
5.4 Operatin
5.4.1 The of
intended, an
Clause 5.2.1
5.4.2 The op

a) e
the 4

b) fo
C) in

“WAH
IMPQ

tallation instructions of an appliance that is infended 1o be installed in a close
Clearances to all adjacent surfaces and the required ventilation in the door:

t are accessible during installation and not grounded in accordance'with Claus
arning marking required by Clause 5.1.2.7.

g instructions

erating instructions shall include all the informationneeded to operate an
| shall be preceded by the heading “OPERATINGINSTRUCTIONS” or the eq
7).

erating instruction shall:

plain and describe the location, function, and operation of each user-operated
ppliance;

clude the statement:

RNING — To redueethe risk of fire, electric shock, or injury to persons, read th
RTANT SAFETY, INSTRUCTIONS before operating this appliance”.

Note: This' statement may be omitted if the IMPORTANT SAFETY INSTRUCTION

operating instructions.

shall specify

tallation instructions of an appliance that employs non-current-carryingg metal parts within the

e 22.1.5 shall

appliance as
uivalent (see

control of

r a wringer washing machiney specify the correct use and operation of the wringer; and

S required by

Clausesb.2.2.1 to 5.2.2.5 are included in the operating instruction manual immediat¢ly prior to the

5.4.3 For ve

ticaaxis machines, the operating nstructions statt-be provided wittTinstroctio

1s to the user

on how to properly wash water-resistant and water-repellant type clothing, or not to wash water-resistant
or water repellant-type clothing. These instructions shall include the following or equivalent:

“WARNING: Failure to closely follow these instructions may result in an abnormal vibrating and
out-of-balance condition that could result in physical injury, property damage, and/or appliance damage.”
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5.5 User-maintenance instructions

5.5.1 The user-maintenance instructions shall include explicit instructions for all cleaning and servicing
that is intended to be performed by the user, such as lubrication, adjustments, or removal of lint, dust, or
dirt.

5.5.2 The user-maintenance instructions shall be preceded by the heading “USER-MAINTENANCE
INSTRUCTIONS” or the equivalent (see Clause 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 Clause
22.1.5 shall include the warning marking required by Clause 5.1.2.7.

5.6 Appliang¢e stand and wall-mounting kit instructions
5.6.1 Installgtion instructions for an appliance stand or wall-mounting kit shall incldde”a complete list and
description of all parts that are included with the kit or stand, and a complete and detailed description of
any additiongl readily available part, such as a nail, a screw, or a piece of lumber, that is n¢eded but not
included with| the kit or stand. The instructions shall be included with the wall-mounting kif or appliance
stand, and shall contain sufficient detail so that the kit or stand can becinstalled as intended.
5.6.2 The appliance stand and wall-mounting kit instructions.§hall be preceded by |the heading
“APPLIANCH STAND AND WALL-MOUNTING KIT INSTRUCTIONS” or the equivalent|(see Clause
5.2.1.7).
6 Protectiorn against accessibility to current-carrying’parts

6.1 Where ah opening in an enclosure has a mingridimension (see Clause 6.5:

a) leps than 25.4 mm, an uninsulated current-carrying part or film-coated wire shall not be
contgcted by the probe illustrated.in Figure 1; or

b) off 25.4 mm or more, an uninsulated current-carrying part or film-coated wire shall be

positioned from the opening as specified in Table 1, to reduce the likelihood of elegtric shock

resulting from unintentional contact with such a part or wire.
6.2 A motor with an integtal-enclosure that has an opening with a minor dimension (see Clause 6.5):

a) leps than(19.1 mm is acceptable, if:

1)” film-coated wire cannot be contacted by the probe illustrated in Figure 2;

2) in a directly accessible motor (see Clause 6.6), an uninsulated current-carrying part
cannot be contacted by the probe illustrated in Figure 3; and

3) in an indirectly accessible motor (see Clause 6.6), an uninsulated current-carrying
part cannot be contacted by the probe illustrated in Figure 4; and

b) of 19.1 mm or more is acceptable, if an uninsulated current-carrying part or film-coated wire
is spaced from the opening as specified in Table 1.

Copyright UL
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6.3 The probes referenced in Clauses 6.1 and 6.2 and illustrated in Figures 1, 2, 3, and 4 shall be applied
to any depth that the opening will permit and shall be rotated or angled before, during, and after insertion
through the opening to any position that is necessary to examine the enclosure. The probes illustrated in
Figures 1 and 4 shall be applied in any possible configuration and, if necessary, the configuration shall be
changed after insertion through the opening.

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

6.5 With reference to the requirements in Clauses 6.1 and 6.2, the minor dimension of an opening is the
diameter of the largest cylindrical probe having a hemispherical tip that can be inserted through the
opening.

6.6 With refgrence to the requirements in Clause 6.2:
a) an indirectly accessible motor is a motor that is:

1) accessible only by opening or removing a part of the euter enclosure, slich 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 i$ unlikely to
be contacted; and

b) a|directly accessible motor is a motor that:

1) can be contacted without opening“ar removing any part; or
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) thiat open for cleaning and.do not require the use of a tool (eg, screwdriver) for ppening or
remojal; or

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

6.8 With refgrence to the‘requirements in Clauses 6.1 and 6.2, insulated brush caps are npt required to
be additionally enclosed.

6.9 The reqyirements in Clauses 6.1 and 6.2 apply to the back of a freestanding applian¢e and to the
back and sides of @ TetessedappltianceFor thebottonTof a freestanding or recessed—appliance if the
front, sides, and back of the appliance can be positioned no more than 38.1 mm (1.5 in) above the surface
upon which the appliance rests, the tip of the probe, illustrated in Figure 1, shall be inserted up to 150 mm
inside the plane of the opening created between the bottom edge of the appliance and the supporting
surface. If the distance between the bottom edge of the appliance and supporting surface is greater than
38.1 mm, accessibility through the opening created between the bottom of the appliance and the
supporting surface shall be evaluated in accordance with Table 1.
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6.10 The accessibility of protective devices shall be determined by the following requirements.

6.11 A protective device, such as a fuse, the functioning of which requires renewal or replacement, shall
be in a readily accessible location.

6.12 A protective device shall be wholly inaccessible from outside the appliance without opening a door

or cover.

Note: The operating handle of a circuit breaker, the operating button of a manually operable motor protector, and
similar parts may project outside the appliance enclosure.

6.13 A door or cover of an enclosure shall be hinged or otherwise attached in an equivalent manner if it

gives access
necessary to

6.14 Means
the door or ¢

to any overload-profective device, the funcfioning of which requires reney
open the cover in connection with the operation of the protective device.

Shall be provided for holding the door or cover over a fuseholder in‘a closed
pver shall be tight fitting.

6.15 The comstruction and installation of a fuseholder shall be such that-an uninsulated cu

part other tha
fuses.

n the screw shell or clips will not be exposed to contact by-persons removing

7 Starting of Motor-Operated Appliances

7.1 An applignce shall start and operate normally on a cireuit protected by an ordinary (not

fuse.

7.2 Forthet
a) w
b) is

bst in Clause 7.1, a time-delay fuse shall be employed if the appliance.
Il start and operate normally on@ circuit protected by a time-delay fuse; and

marked in accordance with\Clause 5.1.2.2.

7.3 To determine whether an appliance complies with the requirements in Clause 7.1, the a

be connecteq
started three
Wringer waslk

times with the Control(s) set to that part of the cycle resulting in the highest st
ers shall be tested in accordance with Clause 9.6 in the wringing mode of ope

wringer test oard desCribed in Clause 15.7.9 passing through the wringer rolls. The appli

allowed to ¢
performance

pme tQ(full speed after each start, and to come to rest between successiv,
is unacceptable if the fuse opens or an overload protector provided as part of

al, or if it is

position, and

rrent-carrying
) or replacing

a time-delay)

bpliance shall

rting current.
tion with the
ance shall be
e starts. The
the appliance

to a supply circuitvof the rated test voltage and rated frequency. The appli£nce shall be

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. Only the steady-state current input during any condition of
normal operation shall be measured (eg, washing, wringing, or idling); the input during a period of
acceleration shall not be measured.
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8.2 An 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 load, or a simulated
load may be used.

8.3 Unless marked in accordance with Clause 5.1.2.13, the rating of an appliance that is fastened or
otherwise secured at a specific location and intended to be connected to a supply circuit protected by a

15 A or a 20 A overcurrent-protective device shall not exceed 50% of the supply-circuit-current rating.

9 Heating
9.1 General
9.1.1 An apdliance shall be tested as described in Clauses 9.2 T0 9.7, and shall not:
a) regch a temperature, at any point, high enough to result in a risk of fire ory,to damage any
matefial used in the appliance; or
b) exceed the temperature rises specified in Table 2.
9.1.2 A motgr-protective, thermal, or overcurrent-protective device shall-heither operate hor open the
circuit during|the heating test.
9.1.3 All temperature rises in Table 2 are based on an assUméd ambient temperature|of 25°C. An
observed temperature shall be corrected by addition (if the ambient temperature is lower thap 25°C) or by
subtraction (if the ambient temperature is higher than 25°Q) of the difference between 25°C and the

ambient temg

erature.

9.1.4 A temperature shall be considered to be constant when three successive readings taken at intervals
of 10% of thel previously elapsed duration of the test, but not less than 5 min intervals, indicaje no change.
9.1.5 Ordinatily, coil or winding temperatures shall be measured by thermocouples unless the:
a) cojl is inaccessible becauseof mounting, such as a coil immersed in sealing compound; or
b) cojl-wrap includes thermal insulation of more than two layers, up to a 0.8 mm maximum, of
cottop, paper, rayon; or'the like.

For a thermo

Table 2, Items 11 and 14) having a frame diameter of 178 mm or less (see Note c in

thermocouplg

Couple-méeasured temperature of a coil of an ac motor other than a universal n

shalkbe mounted on the integrally applied insulation of the conductor.

hotor (refer to
Table 2), the

9.1.6 For a
analysis men

tioned in Note b in Table 2 may be undertaken are when:

motor emptoying Class—A—or Class B insutation systems, thecomnditionsurder which the

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 for Class A insulation systems or 140°C 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.
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9.1.7 With reference to Note b to Table 2, for a motor employing Class A or Class B insulation systems,
the analysis to determine whether insulation systems will be adversely affected by higher temperatures
shall be conducted as follows:

a) the values of motor winding temperatures obtained during one complete cycle of operation
shall be plotted using the temperatures as abscissas (X-axis) and the times as ordinates
(Y-axis), and the curve shall be drawn;

b) the axis of ordinates shall be divided into intervals by erecting abscissas at equally spaced
points. The number of such points shall be adequate to represent clearly all significant
variations represented by the curve;

c) fro
from

each maximum-temperature value, the maximum-temperature rise for each in

be d¢termined by subtracting the ambient temperature;

d) fo

be dg¢termined from Figure 5;

e) ea
recip

f) the
abov

rocal of this quotient shall be taken; and

greater than normal, and are not considered to bexadversely affected by the higher

If the
by th

9.1.8 An apq
9.11 with thg
drawer-type (

9.2 Applianc

9.2.1 An apg

e higher temperature.

lothes washer may be used.for this load, or a simulated load may be used.
tes intended for closet.installation

liance that is:

a) infended to be installed in a closet per Clause 5.3.3; and

b) m

shall be test
consists of a

the door ventilation, shall be as specified by the manufacturer.

rked if accordance with Clause 5.1.2.11;

inyan enclosure that is constructed of nominal 9.5 mm thick flat-black-painted

m the curve, the maximum value of temperature for each inferval shall be det¢rmined, and

erval shall

each maximum-temperature rise, the value of the expected percentage of nofmal life shall

ch value of the expected percentage of normal life shall be divided by 100, and the

sum of the reciprocals shall be divided by the number of intervals obtained infitem (b)
b, If the result is less than unity, the insulation systems can be expected to haye a life

temperature.

result is more than unity, the insulation systems are considered to be adversgly affected

liance provided with a dedicated receptacle shall be tested as described in (lauses 9.2 to
receptacle loaded with the intended ampere load during the heating test. A pedestal or

plywood and
surface and
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9.3 Wall-insert or recessed appliances

9.3.1 A wall-insert or recessed appliance shall be mounted in an enclosure constructed of nominal 9.5
mm thick plywood painted black. The enclosure shall consist of a bottom, a back, two sides, and a top.
The top shall be omitted for the test on a recessed appliance if its construction is such that a countertop
could not be used. Each of these areas shall be brought into as intimate contact with the corresponding
surface of the appliance as the configuration of the appliance will permit. Temperatures shall be measured
at points on each of these enclosing surfaces.

9.4 Other appliances

9.4.1 An appliance that is not intended to be installed in a:

a) clgset (Clause 9.2); or
b) wall or recess (Clause 9.3);

shall be placgd on a horizontal surface and located within an enclosure formed)by three flat-thlack-painted,
vertical surfages of nominal 9.5 mm thick plywood. The enclosure surfacés shall be located as close to
the back and|both sides of the appliance as possible and shall extend notdess than 610 min beyond the
physical limitg of the front and the top of the appliance.

9.5 Cord reels

9.5.1 Supplyfcord reels shall be tested with the supply cord-unreeled to 1/3 of its full exterlsion, and the
cord insulatign temperatures shall be determined at théZcenter of the cord reel, the term|nal end, and
between the puter two layers on the reel.

9.6 Nonautgmatic washing machine

9.6.1 A nondqutomatic 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 bg 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. With the concurrence of those concerned| 120 cm?3 (4
ounces) or lesss of powdered laundry detergent may be added to each fresh tank of water.
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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, and cold water shall
be supplied to the cold water inlet valve of the appliance at a temperature of 15 + 5°C, 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 ounces) 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 accordance with the
installation inftructions. TF the manufacturer recommends connection to cold wafer, the walgr supply shall
be 15 + 5°C at a minimum pressure of 150 kPa. If the manufacturer recommends connectior] to hot water,
the water sugply shall be 60 + 2°C at a minimum pressure of 150 kPa.

9.8 Commeicial washing machines

9.8.1 A cominercial appliance shall be operated continuously through the ¢ycles as outlined|in Clause 9.6
or 9.7, as applicable, until maximum temperatures have been obtained,

9.9 Water heating feature

9.9.1 If the
conducted w
5°C.

pliance employs a heater assembly for the purpeses of heating water, the tes{ shall also be
h the cold water inlet valve and the hot waterinlet valve connected to cold water at 15 +

9.9.2 For ap
valve conne

liances provided with one water inletvalve, the test shall be conducted with the water inlet
ed to a 15 + 5°C water supply and'then to a 60 + 5°C water supply.

9.9.3 If the
lid is open,
temperature

pliance is provided with warm-Wwater spray function that is accessible to users|when the top
nd the warm-water spray-is’ derived from the water-heating feature in the dppliance, the
f this water shall not exceed 60°C.

old extractors

tors shall bé\tested with the rated load, except the load shall be dripping wet with water
ing the appliance. Extractors intended for household duty shall be operatid 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 minyinterval shall be allowed between cycles for reloading.
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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 Clause 9.10.1, except operated continuously at a duty cycle representing normal use.

10 Leakage

current

10.1 When tested as described in Clauses 10.2 to 10.6, the leakage current of an appliance rated 240 V
or less, single phase, that is:

a) moved, or can be moved easily from one place to another in normal use, shall not be more
than 0.5 mA; or

b) ng
ata

Appliances h
(b) above fo
measured du
the value spd

Note:

between exposed conductive surfaces of an appliance and grodund“or other exposed surfaces of

10.2 All expq
measured frg
accessible tg
simultaneous

Parts shall K

investigated &nd found to be acceptable to_reduce the risk of electric shock (see Clauses 6

Surfaces are

hands of a p¢rson at the same time.

These measl
risk of electi
conductor of]
conductor an

t moved easily from one place to another in normal use, or fastened or othem
bpecific location, shall not be more than 0.75 mA.

hving sheathed heating elements may exceed the leakage currentvspecified i
a period not exceeding 5 min, but shall not exceed 2.5 mAfThe 5 min pe
Fing the warmup period and again during the cool down period\from the first exd
cified in (a) or (b) until the value is less than and remains less than the value

"Leakage current” refers to all currents, including capacitively.coupled currents, that cou

sed conductive surfaces shall be tested for |éakage currents. The leakage cur,
m the accessible surface or parts individually as well as collectively where s
the grounded supply conductor and from one surface or part to another wh
y accessible.

e considered to be exposed, surfaces unless guarded by an enclosure th

considered to be simultaneously accessible if they can be readily contacted b

rements do not apply to terminals operating at voltages that are not considere
¢ shock. If ‘all-accessible surfaces are bonded together and connected to
the power=supply cord, the leakage current shall be measured between
[ the grounded supply conductor.

10.3 If a conductive surface other than metal is used for the enclosure or part of the €
leakage currgrwmmmwmm

ise secured

h items (a) or
riod shall be
ursion above
in (a) or (b).

d be conveyed
the appliance.

rents shall be

multaneously
ere both are

at has been
and 16).

y one or both

d to involve a
the bonding
the bonding

nclosure, the

htact with the

surface. If the surface is less than 100 x 200 mm, the metal foil shall be the same size as the surface.
The metal foil shall not remain in place long enough to affect the temperature of the appliance.

10.4 The measurement circuit for leakage current shall be as illustrated in Figure 6. The meter that is
actually used for a measurement need only indicate the same numerical value for a particular
measurement as would the defined instrument. The meter used need not have all the attributes of the
defined instrument. The measurement instrument is defined as:

a) a meter that has an input impedance of 1 500 Q shunted by a capacitance of 0.15 pf;
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b) a meter that indicates 1.11 times the average of the full-wave rectified composite waveform
of the voltage across the resistor or current through the resistor; and

¢) an instrument in which the measurement circuitry has a frequency response ratio (over a
range of 0-100 kHz) of indicated to actual value of current that is equal to the ratio of the
impedance of a 1 500 Q shunted by a 0.15 pf capacitor to 1 500 Q. At an indication of 0.5 or

0.75

mA, the measurement may have an error of not more than 5% at 60 Hz.

10.5 Unless the meter is used to measure leakage from one part of an appliance to another, it shall be
connected between accessible parts and the grounded supply conductor.

10.6 A sample of the appliance shall be tested for leakage current starting with the as-received condition.

”As-received
production-lin

terminal or a‘lltachment plug. The supply voltage shall be adjusted to the voltage specified i

The test seq

a) wi
curre
devid

b) sw
shall
all th

c) the leakage current shall be monitored until témperatures become constant. BotH

switc
desc

10.7 The tes|
fill and drain

11 Moisture|
11.1 A cord-
for leakage ¢

+ 2% relative

11.2 To dets

appliance shall beheated to a temperature just above 34°C, to reduce the likelihood of co

moisture duri

is defined as not having previously been energized except as may OCCUr, 2
e testing. The bonding conductor of the appliance, if any, shall also be open.at

ence, with reference to the measuring circuit (Figure 6) shall be as follows:

h switch S1 open, the appliance shall be connected to the measuring circuit.
es in all their normal operating positions;

itch S1 shall then be closed, energizing the appliances and within 5 s, the leak

be measured using both positions of switch S2 ard with the appliance switchi
bir normal operating positions; and

h S2 shall be used in determining this measurement. The appliance shall be 0
ibed in Clause 9.

I sample shall be installed in a,jqmanner so that all parallel ground paths, such a
ines, will be eliminated.

resistance
connected appliancerated 240 V or less, single phase, shall comply with the
Lirrent in Clausge 10.1 following exposure in air for 48 h at a temperature of 32

humidity.

rmine Whether an appliance complies with the requirement in Clause 11.1, a

s part of the
he grounding
n Clause 4.1.

he leakage

nt shall be measured using both positions of switch S2, and«With the appliancg switching

age current
ng devices in

positions of
perated as

s through the

requirements

i+ 2°C and 88

sample of the
hdensation of
d conditioned

for 48 h und

ng conditioning. The heated sample shall be placed in the humidity chamber an

mple shall be

tested unenergized, as described in Clause 10.6(a). The sample shall then be energized and tested as
described in Clauses 10.6(b) and (c). The test shall be discontinued when the leakage current stabilizes
or decreases.

12 Insulation resistance

12.1 An appliance employing insulating material that might be adversely affected by moisture under
conditions of normal use and intended to be permanently connected to the power source shall be
conditioned in moist air for 24 h at a temperature of 32 £ 2°C and 85 + 5% relative humidity. After the
conditioning the appliance shall have an insulation resistance of not less than 50 000 Q between
current-carrying parts and interconnected non-current-carrying metal parts.
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13 Electric strength

13.1 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) 1

000 V AC or 1400 V DC for an appliance of any rated voltage up to 250 V; or

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

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

discohnected during the electric strength test.

13.2 If a tra|

secondary cifcuit shall be:

a) 50
seco

b) 1

c) 1
600

13.3 To detg
shall be testg
essentially si
required test
shall be at 4
voltmeter. Th
controls shall

14 Abnorma
14.1 Stalled

14.1.1 To de

hsformer or an autotransformer is employed in the appliance, the test) pot
0 V if the secondary operates at 50 V or less, except that this daes not apply
ndary circuit is supplied from a Class 2 transformer;
DOO V if the secondary operates from 51 to 250 V; or
D00 V plus twice the rated voltage of the appliance)ifthe secondary operates f
rmine whether an appliance complies withthe requirements in Clause 13.1,
d by means of a 500 VA or larger-capacity transformer, the output voltage of w
husoidal and can be varied. The applied potential shall be increased from
evel is reached and shall be held at'that level for 1 min. The increase in the ap
uniform rate and as rapid asds consistent with its value being correctly in
be in the ON position.
| operation

motor and open-solenoid test

termine if{a-risk of fire exists, separate abnormal tests shall be conducted with

operating co
stopped at a
wood cover
thermostats

identified (grounded) conductor shall be short-circuited.

htinuously) in one mode until the ultimate result has been determined. The t
y position while conducting this test. The appliance shall be supported on a §

ential for the

if the

rom 251 to

he appliance
hich is DC or
vero until the
blied potential
dicated by a

e appliance shall be at the maximum operating temperature reached in normal use and all

the appliance
mer shall be
urface of soft
ols such as

d_with four thicknesses (two layers) of cheesecloth. Temperature cont

inected in the

The supply circuit shall be protected by fuses rated not less than four times the motor full-load current,
but in no case less than 30 A. If an appliance has a cord reel it shall have the cord fully reeled on the
take-up reel during these tests.

The ultimate result shall be determined by constant temperatures, opening of the circuit by a fuse or the
operation of a thermal protector, or the opening of a winding, without resulting in a risk of fire or the like.

Notes
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1) For appliances equipped with solid-state controls, continuous operation for 7 h, or more, could be necessary
to make sure that the ultimate result has been observed.

2) For abnormal operation tests on polymeric enclosures and functional polymeric parts, refer to Clause 26.

14.1.2 To determine compliance with Clause 14.1.1, appliances shall be tested with:

a) an

b) so

y motor(s) stalled; and

lenoid armatures blocked open.

14.2 Cord reels

14.2.1 An af

pliance having a cord reel shall withstand an abnormal test at the rated\ve

through the highest-rated fuse that can be installed in the branch-circuit fuseholdery.with

highest-rated
the construct
conductive p
circuit fuse o

There shall K
supply cord g

(if more than one) motor stalled and while the cord is as fully reeled‘on‘the ta
on will permit. A 3 A fuse shall be connected between the accessible non-cu
bris of the appliance and ground, and the power shall be left connected unt
bens the circuit, or until temperatures stabilize. The 3 A fuse.shall not rupture.

e no resulting risk of electric shock, fire, or serious deterioration of the instu
nd cord reel as demonstrated by visual inspection and a repeated electric stre

14.3 Wetting of electrical components

14.3.1 The rlalfunction of a timer switch, of a float or pressure-operated switch, or other con

diaphragm, o
result in:

r the like of rubber or similar material, when tested as described in Clause 14

eakage current greater than 5.00mA for cord-connected appliances;
insulation resistance of nof.ess than 50 000 Q for permanently connected ap

ulation breakdown as determined by repeating the electric strength test; or

obvious wetting,of current-carrying materials; see Clause 14.3.2.

tage, applied
the motor or
ke-up reel as
rrent-carrying
| the branch-

lation on the
ngth test.

rol, or a boot,
3.3, shall not

pliances;

water on the
of water that

nts in Clause

14.3.1 with respect to the malfunction of a boot or diaphragm, the appliance shall be levelled prior to the
test, and operated through one complete cycle of normal operation, after which the boot, diaphragm, or
the like shall be removed. A solution of 5 g of a low-sudsing detergent per litre of water shall be placed
in the vessel described in Clause 14.3.4, and maintained at the maximum at-rest level of the water and
clothes load in the appliance during operation. The free end of the flexible tube, pointed in any direction,
shall be held at points within the body enclosed by the outer surface of the boot, diaphragm, or the like
when in position.

Note: A boot or diaphragm that is acceptable when tested in accordance with the requirements of Clause 19.10
is considered to comply with this requirement.
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14.3.4 The vessel mentioned in Clause 14.3.3 shall be flat-bottomed, be of any convenient dimensions,
and have a 1.6 mm diameter hole in the bottom. A tube of rubber or similar flexible material shall be
attached to the bottom of the vessel beneath the hole. The tube shall have an inside diameter of 9.5 mm,
and shall be of whatever length is necessary for conditioning as described.

14.3.5 To determine whether the appliance complies with the requirements in Clause 14.3.1 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 ove
provided, a s
the fill switch

filling, the actuafion of this device shall terminate the test. It both a fimer and
bcond test shall be conducted as described above, with the timer operating Ro¥
defeated.

14.3.6 For vertical axis spin extractors, the water outlet shall be obstructed and. the containe

a saturated n|
1 min.

ormal load. A quantity of 0.25 L of water shall then be added and|the motor sw

14.3.7 Spin éxtractors intended for rinsing shall be tested with an additional 10 L of water p

clothes contg
standing still.

iner within 20 s while the container is spinning, anpd<a further 10 L while th

14.4 Oversudsing

1441 To d

appliance shm

operation. T
maximum flo
during the fill

fill switch are
nally and with

br loaded with
jtched ON for

bured into the
B extractor is

btermine whether an appliance complies with the requirements in Claus

result in ovefsudsing. Oversudsing is_c¢opsidered to occur when the suds overflow the st

possible, or g
14.5 Auxilia
14.5.1 Liquid
cleaning age

electrical insy

14.5.2 To dsg

ome up and out of the leading opening or any other opening.

'y reservoirs

overflowing‘from an auxiliary reservoir (such as a reservoir for bleach, rins
ht) shall ot wet uninsulated current-carrying parts or film-coated wire, and

lation.that might be adversely affected by the liquid normally used in the rese

termine whether an appliance complies with the requirement in Clause 14.5.

14.3.1, the

Il be levelled prior to the test and shall*"be operated through one complete cyfcle of normal
is shall be followed by an additional cycle, with the selector switches sef to give the
v of water at the maximum temperature. A high-sudsing detergent shall be gradually added
portion of the cycle, or during_the first 3 min of agitation, in whatever amount jis required to

ionary tub, if

e additive, or
shall not wet
VOir.

, water shall

be poured in

theTeservoir throughramorifice 95 mmminm diameter—T e reservoir statt-be it

d 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 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.
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14.6 Liquid spillage test

@ |EC. 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 Clause
14.6.4 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 liter of the solution specified in Clause 14.6.1 shall be
poured steadily over the appliance.

The solution Fhall be poured equally at each of the eight locafion and in the direction shown] in Figure 12.
The solution ghall be poured from a height of approximately 1 inch (25.4 mm).

14.6.3 The gppliance shall then be operated through one complete cycle of ndrmal opgration during
which the controls shall be adjusted to energize as many circuits as possible without affecting the normal
function of thg unit.
14.6.4 The tg¢sts in 14.6.2 — 14.6.3, shall not result in:
a) alleakage current greater than 5.0 mA for cord-conneeted appliances;
b) an insulation resistance of not less than 50, 000 Q.for permanently connected appliances;
¢) inpulation breakdown as determined by repeating the electric strength test; or
d) the obvious wetting of current-carrying-materials; see Clause 14.3.2.

14.7 Nichrome wire test

14.7.1 If spefified by Clause 26.6.3.2(h);-an electrical connection shall be tested as specifigd in Clauses
14.7.2 to 14.7.10. Each connection shall be evaluated using one connector sample. Multiplg¢ connections

may be independently evaluatedwwithin the same appliance if they are located such tha
influence the| outcome or evaluation of the test. As a result of the test, there shall be ng
ignition of thg cheesecloth referenced in Clause 14.7.4 as indicated by broken threads of the
Browning of {he cheesecldth-is acceptable provided that all individual threads are unbroken|.

Note:
fibres

14.7.2 The t

Cheesecloth fibres may become brittle after exposed to heat. Care should be taken to prev
during.inspection. Fibres broken during inspection are not considered as a non-compliang

they do not
evidence of
cheesecloth.

ent breakage of
e.

ststattbeconsideredinconciusive andtherm repeatedif thereisevidence of:

a) fracture or shorting of the nichrome wire prior to completion of the test; or

b) a shift in the position of the nichrome wire sufficient to alter the severity of the test.
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14.7.3 This test intentionally attempts to cause a fire. Appropriate safety precautions 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 sides, 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 panels so there are
no gaps between the panels. A single layer of cheesecloth, slightly larger than the appliance bottom
surface, shall cover the supporting surface. If agreeable to those concerned, cheesecloth may be placed
only in the area of the anticipated breach.

14.7.5 All labels that are applied by the manufacturer shall be applied to the intended surfaces of the test

appliance. Piinting on the Tabels is not required. The manufacturer shall place the wiring.d
test applianc¢ as intended.

agram in the

14.7.6 The gppliance shall be de-energized during the test unless equipped witiia protective control or
device. The ¢onnection under evaluation shall be electrically isolated from the,appliance ¢
the test. If the appliance is energized during the test, a duplicate connection)that is electr

from live pa
contact) such

s shall be evaluated. Thermocouples shall be placed around the part (but

windows magle of glass, or other clear non-combustible material may be used in the prg

viewing of th
leaks. Windo
cameras may
used and cuf

14.7.7 An ag
as protective

14.7.8 Nichr
applied to a
be ignited du

14.7.9 In the
into the part,
complete con

b component being tested. Windows must be ”“sealed” to prevent extraneous
vs shall be located in areas not likely to be involved in or influence flame prop4g

be employed to assist in verification of ignition: A constant current power st
rent shall be monitored for evidence of shorting’or resistance wire breaks duri

pliance control or device employed to provide protection from risk of fire shall
control and may be used to de-energize'the nichrome wire if found to actuate d

bme wire [80 % Nickel, 20 % Chrome, 22 AWG, in accordance with ASTM B
onnector or switching contact such that the adjacent non-metallic combustible
Fing the test.

application of the nichrome wire to the part under test, the nichrome wire ma
or the wire may be\externally wrapped around the part under test. The intent
hbustion of the(part under test and/or adjacent materials:

a) When insering the coil into the part under test, a single strand of nichrome wire

minin

num lerigth of 100 mm shall be formed into a coil with a diameter and length t
ximates the connection under evaluation. The coil shall be inserted in place o

rcuitry during
cally isolated
not in direct

that when ignition occurs, an increase in temperature can be detected. When appropriate,

duct to allow

drafts or air
gation. Video
pply shall be
hg testing.

be evaluated
biring the test.

344] shall be
materials will

y be inserted
is to achieve

with a

hat

f the

pin shall be

>ation

(typically the lowest position). If the worst case position is not obvious, then multiple positions

shall

be evaluated.

b) When externally wrapping a connector or uninsulated terminal, use minimum 50 mm of
nichrome wire to achieve a minimum of three evenly spaced wraps along the length of the
connector or uninsulated terminal.

¢) Uninsulated terminals shall be wrapped with a non-flammable tape or sleeve prior to
wrapping with nichrome wire to prevent shorting out portions of the nichrome wire.
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d) In the case of switching devices, a coil of nichrome wire shall be placed inside the device in
the position of the contacts and appropriately supported to prevent movement during the test.
See Clause 26.6.3.3.

Insulated wire leads shall be used to supply power to the nichrome wire and shall be supported and
strain-relieved to prevent the nichrome wire from shifting during testing.

Note: With reference to (a) and (d), the preferred method of wrapping a coil is wrapping nichrome wire around the
threads of a No. 6-18 wood screw with a root diameter of 2.4 mm and a thread per 25.4 mm count of 18.

14.7.10 The nichrome wire shall be energized such that current in the circuit is immediately increased to
11 A and held constant for the duration of the test. If no ignition is detected within 20 min, the current shall
be removed from the nichrome wire. Tt ignition 1S defected, current shall be held constani-uhtil burning of
the non-metalllic combustible material ceases naturally or there is ignition of the cheeseclott]. If ignition of
the cheeseclpth occurs, the fire shall be extinguished as soon as possible. If the nichrome Wire fractures
prematurely, the test shall be repeated.

14.8 Dry op

14.8.1 In ac
temperature
the tests, the

a) ernission of flame or molten metal;

b) gl
be in

c) in
door

14.8.2 Wate
cloths having
be initiated. A
defeated, unl

Note:

ration

cordance with Clause 19.5.5 an appliance provided with ‘a’heating element
pf the wash water shall be tested as described in Clausés 14.8.2 and 14.8.3.
re shall not be:

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

bwing or flaming of combustible material upon which the appliance is placed o
proximity to the appliance as installed; or

Hication of flame or glowing embers in the load of cloths, either before or after
or lid is opened.

the weight specifiedin Clause 4.2. After the cloth load is added, a normal wa
ny control which,;might operate during this test to de-energize the heating ele
bss it has been evaluated as a protective control in accordance with Clause 1

elemept for the longest period of time and results in the hottest temperatures when compareg
cycleT

For the.purposes of this test, the normal wash cycle is considered to be the cycle that energ

to raise the
As a result of

r that could

the loading

connections to thevappliance shall be turned off. The appliance shall be logded with dry

s5h cycle shall
ment shall be
D.12.3.

zes the heating
to other wash

14.8.3 The test shall be continued until ultimate results are observed or, for an appliance controlled by a
timer, the duration of the test 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.
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15.1.2 The requirement in Clause 15.1.1 necessitates the use of an interlock 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 Clause

15.2.2.

Appliances that are intended to tilt in normal operation shall be investigated.

15.2.2 The ¢mpty appliance shall be placed on a flat surface inclined at an anglenot
horizontal. The loading door or lid of the appliance shall be placed in the most unfavour

Initially, the

appliance shall be blocked to reduce the likelihood of sliding during the test, anditf’shall be r

all positions

15.2.3 Wring
away from th
this clause.

15.2.4 Front
door, shelf, o
shall not ove
projection wh
unfavourable
The test weig
15.3 Wall-m

15.3.1 A wal

install the ap
Note:
instru
15.3.2 The n

intended mar

ringer assembly on a wringer washer shall be positioned over the/center of
re evaluated.
er washers also shall be tested on a flat level surface, with’ the wringer ass

b tub while the tub is empty. The appliance shall not overturn when tested in ac

loading appliances having a mass of more than<1.5 kg when empty, and havir
I other projection that is hung with a horizontalinge and that opens beyond t
turn when a mass of 16 kg is supported frem any position along the outside
ile the appliance is empty, on a level surface, and with any casters turneg
position.

ht shall be 9 kg for a front-loading appliance that has a projection hung with a
bunted appliances

-mounting kit shall centain all of the hardware needed to assemble and mount
pliance.

A readily available part, such as a nail, a screw, or a piece of lumber, need not be
ctions accampanying the kit include a description of the part and specify how the part is tq

hounting means shall be constructed so that the appliance, when hung from t
ner, ‘cannot be removed without the use of a tool.

10° from the
Able position.
the tub. The
ptated so that

embly turned
rordance with

g any hinged
he enclosure,
edge of such

to the most

ertical hinge.

the kit and to

provided if the
b be used.

ne wall in the

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

Note:

Damage to the loading door is acceptable.
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15.3.4 The appliance shall be mounted on a wall in accordance with the installation instructions, using the
hardware provided in the mounting kit and the hardware and construction materials described in the
instructions. The hardware shall be used as specified in the instructions, and if not otherwise indicated,
securing screws shall be positioned between the studs and secured in the plasterboard.

15.3.5 If no wall constructions are specified in the instructions, a wall construction of nominal 9.5 mm
thick plasterboard on nominal 38 by 88 mm wood studs spaced on 406 mm centers shall be used as the
support.

15.3.6 An adjustable mounting means shall be adjusted to the position that results in the maximum

projection from the wall.

15.3.7 A 45.

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

15.4 Applia

15.4.1 An agpliance stand shall contain all of the hardware needed to assemble the stand
the appliancq on it.

Note:
instru

15.4.2 When
stand assem
15.4.3 to 15.4

15.4.3 An af
be placed o
appliance sh

15.4.4 If the
bottom appli
unfavourable
and it shall b

15.4.5 The 4
whichever re

Kg weight shall be suspended from the front of the appliance or the loadi

ce stands

A readily available part, such as a nail, a screw, or a piece of lumber, need not be
ctions accompanying the kit include a description of the part\and specify how the part is tq

installed as intended on the appliance standjthe appliance shall be reliably af
ply, and shall not overturn on an inclined sdrface when tested in accordance
L5 or on a flat level surface when tested“in accordance with Clauses 15.4.6 tg

a flat surface inclined at an_angle of 10° from the horizontal. The loading
Il be placed in the most unfayvotrable position.

stand permits stacking ef appliances, the test shall be conducted both with an
ance installed and with the loading door of the bottom appliance placed
position. The apptliance stand assembly shall be blocked to preclude sliding d
b rotated on the inclined surface so that all positions are evaluated.

pplianceg’in: the stand shall be either loaded, as described in Clause 4.2,
bults in the most unfavourable test condition.

15.4.6 An appliance and stand assembly shall be assembled in accordance with the ir
fastener proﬁummmmwwmmmrmmmmmmw

a) ap

hg door. The
e weight shall

and to install

provided if the
be used.

tached to the
with Clauses
15.4.10.

pliance and stand assembly that has’been assembled as specified in the insfructions shall

j door of the

d without the
in the most
Lring the test,

or unloaded,

structions. A

pliance or stand to the fastener; or

b) fastener to the wall.

attach the:
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15.4.7 The assembly shall be tested in accordance with Clauses 15.4.8 to 15.4.10. If the stand permits
stacking of appliances, the tests shall be conducted both with and without the bottom appliance installed.

15.4.8 The appliances in the stand shall be either loaded, as described in Clause 4.2, or unloaded,
whichever results in the most unfavourable result.

15.4.9 A 22.6 kg weight shall be suspended from the front of the upper appliance or the front edge of the
loading door. The weight and the door shall be placed in the most unfavourable position and the weight
shall remain suspended for 1 min.

15.4.10 A hollow rubber ball, 240 to 250 mm in diameter, shall be filled with sand to a total weight of 9.1
kg. The weight shall fall from the rest position as a pendulum through the distance necessary to strike with
an impact of 0.7 J. The ball shall strike the appliance and stand assembly 1.5 m above flgor level or at
the top of thg upper appliance, whichever is less. All four sides of the appliance-stand assembly shall be
subjected to fhe impact.

15.5 Sharp ¢dges, projections, and moving parts

15.5.1 An erjclosure, opening, frame, guard, knob, handle, or the like shalknot result in a rigk of injury to
persons during normal maintenance or use.

15.5.2 A moying part, such as the rotor of a motor, a pulley, belt;ér gear, shall be acceptably enclosed
or guarded tq reduce the likelihood of unintentional contact byersons.

15.6 Entrapment
15.6.1 If a hpusehold front-loading appliance has an“opening into the clothes drum that will permit the

entrance of @ 203 mm diameter sphere and a clothies drum with a volume of 60 L or mpre, then the
appliance shall:

a) have a clothes loading-and-unigading door that, when tested as described in Clduses 15.6.4
and 15.6.5, opens with a forceef-67 N or less;

b) bg investigated with respect to the ventilation it provides; or
c) bel constructed sgthat the clothes loading-and-unloading door can be latched orlly by holding
the dpor closed and-simultaneously performing a second operation near the rear ofl the top of

the appliance.

15.6.2 The decondary-function control specified in Clause 15.6.1(c) may be located on the front of the
appliance if:

a) the appliance is intended to be installed in a recess, stacked on top of another appliance, or
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 practical; and

2) requires a minimum of two distinct operations to function.
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15.6.3 A rotary switch having a push-and-turn or a pull-and-turn operating sequence is generally
considered to comply with the intent of the requirement in Clause 15.6.2(c)(2).

15.6.4 The force mentioned in Clause 15.6.1(a) shall be applied through a point corresponding to, and

Copyright UL

representativ

e of, any point:

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

b) accessible to contact by a person’s hand.

15.6.5 The force mentioned in Clause 15.6.1(a) shall be applied to the door:

a) in
surfa
drum
b) in

c) at

Note:
on the

15.6.6 An ap
described in

15.6.7 With

a manner representiative of a push from inside the clothes drum, and applied
e of the door at a location no further from the door hinge than the opposite™s
opening;

a rate of 13 to 18 N/s.

door where someone could actually push from inside the clothes drum.

pliance that complies with the requirements of Glause 15.6.1(c) shall withstand
Clause 15.6.7 without malfunction.

cycles of operation, with each cycle consisting' of opening, closing, and latching

loading-and-U

a direction perpendicular to the plane of the opening into the clothes drum; and

on the inside
de of the

The test force can be applied to the outside of the door, using a pull force that is aligned with the location

the operation

reference to the requirement in Clause “15.6.6, an appliance shall be subjedted to 6 000

the clothes

nloading door. The test shall be conducted at a rate of 12 cycles per hour. However, with

the concurremce of those concerned, the testmay be conducted at a rate other than 12 cy¢les per hour,

provided the
in the intende

est will not be less severe than if conducted at the specified rate. The door sha
d manner under the conditiohs that will result in maximum wear on all parts.

15.7 Wringer washers

1571 Inar

bller-type washing=machine wringer, the:
ripheral speed of the rolls shall not be more than 6.1 m/min; and

| force_shall not be more than 2 225 N with no load between the rolls.

| be operated

15.7.2 Powe

tothewringer Totts—shatt e controtted by a device or systenT that:

a) must be continuously actuated by the operator; or

b) will stop the rolls when any force greater than or equal to 89 N is applied opposite to the
direction of infeed to an object in the rolls.

The device or system shall operate automatically and the rolls shall remain stopped without further effort
by the user. The wringer assembly shall not rotate under power about the drive column.
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15.7.3 The wringer and automatic stopping mechanism mentioned in Clause 15.7.2 shall be tested by
inserting the test board described in Clause 15.7.9 and a flexible strap or webbing (located between the
test board and the lower roll) between the rolls at any point, including points as close as possible to the
inner edge of the wringer assembly, at the center, and at the outer edge. With the rolls operating, the force
shall be measured in a direction opposite to the direction of motion of the board, against the infeed to the
rolls both horizontally and in a downward direction, at the maximum angle permitted by the wringer drain
board.

15.7.4 Unless the roll pressure is automatically released when the rolls are stopped, the wringer shall be
provided with a release having an operating member plainly marked as required in Clause 5.1.3.1. The
release bar shall be readily accessible and operable from the infeed side of the wringer frame for a
nonreversible-type wringer having only one release, or from both sides in the same manner for any other
wringer.

15.7.5 Reledse of roll pressure shall:
a) nat result in any parts being thrown violently out of the assembly;

b) release the tension of the rolls immediately; and

C) pe
sepa

15.7.6 The 1
parallel to th
distance bety
more than 38
that release
becomes flus

15.7.7 A ste

rmit separation of the rolls for not less than 50.8 mm threughout their entire le

heans of manually actuating the release mechanism shall be a bar, the len
b major axis of the rollers, is not less than 75% of the exposed length of th
een each end of the release bar and the ddjacent end of the exposed wringe
mm. The bar shall project in front of the™fixed portion of the wringer frame by

of the load pressure will occur before the bar, upon application of the ac
h with the wringer frame.

bdily applied 67 N force onsthe release bar mentioned in Clause 15.7.4 sha

release mechanism when applied horizontally and perpendicular to the axis of the wringe

reversible- of
each directio
only, the forc
the infeed to

15.7.8 When
cause the rel
to cause suc

1579 Inat

a nonreversible-type wringer with a release bar on both sides, the force shall
h of infeed to the rolls, For a nonreversible-type wringer with a release bar on tf
e shall be applied-both in the direction of infeed to the rolls and in the directig
the rolls.

the reledse* mechanism is tested as described in Clause 15.7.9, the force
base mechanism to function for the fiftieth operation shall not be more than the f
n action for the fifth operation, and shall not be more than 67 N at any time.

ngth. This

ration need not be maintained, but the rolls shall be ftge to assume this cleargdnce.

gth of which,
b rollers. The
r shall not be
such distance
uating force,

| operate the
r rolls. For a
be applied in
e infeed side
n opposite to

necessary to
orce required

csttodetermine whetherthe Tefease mechanisiTcompties withthe Tequirene

1its in Clause

15.7.8, the wringer and the release mechanism shall be operated as intended, with the maximum force
applied to the rolls. The release mechanism shall be actuated for 50 operations. For the first five
operations, and for the fiftieth operation, the pressure necessary to actuate the release mechanism shall
be measured with a board between the rolls. The board shall be 203 mm wide and 305-381 mm long,
tapered in thickness at each end. The board shall be 19.1 mm thick and shall be inserted between the
rolls, with the wringer stopped and with the rolls engaging the board near its center. Beginning with the
sixth operation and continuing through the forty-ninth operation, the board shall not be inserted, but the
rollers shall be first driven in one direction and then in the other, the wringer then shall be stopped, and
the force shall then be applied to actuate the release mechanism.
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Note: For a compact wringer in which insertion of the 19.1 mm thick board would stall the rolls, the test may be

conducted with a tapered board of lesser thickness inserted into the rolls until stalling occurs.

15.7.10 A wringer washer provided with casters or the like as a means of providing mobility shall also be
provided with a means of making the appliance stationary during the operation and storage of the

appliance.

15.8 Washing machines and extraction-type appliances

15.8.1 An appliance shall be provided with:

a) a means to prevent opening of the clothes loading-and-unloading door or lid to allow access

to mq

b) an
50.8

15.8.2 An af
action is req
disconnecting

ving parts during operation; or

interlock that, when the clothes loading-and-unloading door or lid is opened n
Imm during operation will:

1) remove the driving force from moving parts; and

2) stop the movement of all accessible moving parts within 7 s with the apq
loaded as described in Clause 4.2.1.

pliance shall be considered to comply with the reguirements in Clause 15.8.1
Lired to defeat the lid-locking mechanism or btaking means. A deliberate ag
the power-supply cord, manually advancing:the timer to the end of the co

pulling the ti
mechanism

Other than ag specified in Clause 15.8.3, pushing thetimer knob in, actuating a toggle switch

any type of

15.8.3 For alfront-loading appliance with«the controls in a console located at the rear of th
of the appliance, pushing the timer<knob in, actuating a toggle switch, or actuating

push-to-oper

15.8.4 An inferlock shall be recessed or guarded to reduce the likelihood of inadvertent og

the door or li
1 is inserted

15.8.5 With
loading-and-u
shall not op4q

er knob out, or manually rotating a rotarysswitch. In addition to defeating t
r braking means, the deliberate action must also remove the driving force from

sh-to-operate switch is not considered a deliberate action.

te switch shall be considéred a deliberate action.

H is opened. An interlock shall not be actuated when the articulated probe sh
nto an external interlock actuator opening.

reference to Clause 15.8.1(b), accessible parts shall not move until
nloading door or lid is closed to less than 50.8 mm of opening. A front-load
rate Until a secondary function control, manually operated from outside the

nore than

liance

f a deliberate
tion includes
mplete cycle,
he lid-locking
moving parts.
, Or actuating

e top surface
any type of

eration when
bwn in Figure

the clothes
ng appliance
appliance, is

actuated.

15.8.6 With reference to Clause 15.8.1(b), a brake mechanism or other means that is employed to stop
the rotation of the basket shall be subjected to a 6 000 cycle endurance test consisting of starting and
stopping the basket after it has reached its maximum speed of rotation. The test shall be conducted at the
rate of three times per hour; however, with the concurrence of those concerned, a faster rate may be
employed. A mechanical load twice that of the maximum dry-weight load specified by the manufacturer
shall be equally distributed around the periphery of the basket. The construction complies with the
requirements if, after 6 000 cycles of operation, the stopping time is not more than 10 s.
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15.8.7 The failure of an interlock switch used to satisfy the requirements of Clause 15.8.1(b) shall not
result in a risk of injury due to access to moving parts.

15.8.8 To determine whether an appliance complies with Clause 15.8.7, 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 Clause 15.8.7, it shall be evaluated as a protective control and comply
with Clause 19.12.3.

15.8.9 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.
With a clothes Toad as prescribed in Clause 4.2.7, a means shall be provided:

a) to|prevent the water level reaching above the lower rim of the door or lidc@pening during
fillingl unless the door or lid is closed; and

b) fo
the Iq

15.8.10 A sd
position shall

latching the door or lid in the closed position unless the water level has been
wer rim of the door or lid opening.

lenoid or similar component that is employed to hold, the lid or door latched
be subjected to a 6 000 cycle endurance test consisting of energizing and de-¢

drained to

in the closed
nergizing the

component. There shall be no malfunction of the component ag)aresult of this test.
16 Mechani¢al strength

16.1 Frame pnd 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 nosmal service. The degree of resistance inhergnt in the unit
shall preclud¢ total or partial collapse with,the attendant reduction of spacings, loosening or [displacement
of parts, and pther defects that alone oriin-combination would result in a risk of fire, electric shock, or injury
to persons.

Note: [For nonmetallic materials, refer to Clause 26.

16.1.2 For ah unreinforced,-flat surface, cast metal shall not be less than 3.2 mm thick, malleable iron
shall not be Igss than 24 mm thick, and die-cast metal shall not be less than 2.0 mm thick

Note: Metal of Tesser thickness, but not less than 2.4, 1.6, and 1.2 mm, respectively, may be acceptable, provided
the syirface” under consideration is curved, ribbed, or otherwise reinforced or sized to provjde mechanical
strength equivalent to that required.
16.1.3 An enclosure of sheet metal shall be investigated with respect to size, shape, thickness of metal,
and acceptability for the application considering the intended use of the appliance.
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16.1.4 For an enclosure of sheet 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: This 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
Clause 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 pperiod of T minute at any locafion, without resulting in a risk of electric shodk or reducing
spacings belgw those required by Clause 24.

16.3 Glass lpading doors and lids

16.3.1 A gla$s loading door or lid shall be made from glass that has the méchanical strenpth to reduce
the risk of injpry to persons.

16.3.2 With fespect to Clause 16.3.1, samples of the glass loading door or lid shall be subjected to the
following tests:

a) for all surfaces, 6.8 J Impact of Clause 26.7; and
b) fof horizontal top surfaces:
1) the static load of Clause 26.8; and
2) the 56.7 J impact of Clause 26.9.
16.3.3 The Igcation of the impacts and.iest loads on the glass surfaces shall be upon the weakest portion
of the glass fhat is exposed to the consumer, including any edges and the transition area| between the
ceramic ink/pgint and clear glass. {Lhis could necessitate the test being repeated on several different areas
of the surfac¢ to completely eyaluate the glass part.

Note: [A new sample ay be utilized for each impact impacted in accordance with Clause 26.7.
16.3.4 In addition .to _the compliance criteria specified in Clauses 26.7, 26.8, and 26.9, the testing

specified in Clause;16.3.2 shall not result in a risk of injury due to cracking or breaking| of the glass
breaking, or by, allowing accessibility to moving parts.

Note: This clause is deemed as being met if cracking or breaking of the glass occurs, and the pieces are not
released or dropped from their normal position.

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.
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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;

b) is within a motor or associated governor; or

C) is acceptable in accordance with Clause 19.1.1.

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

17.2 Electrical insulation

17.2.1 The rlequirements for supplemental insulation (eg, tape, sleeving or tubing) are

unless the in
a) In
b) SI
c) Tu

17.2.2 An in
current-carryi
temperatures
cold-mouldeg
the applicatio

17.2.3 Insulg
Materials sudg
sole support
magnesium d
if located an
moisture.

17.24 Ifani
be given to

moisture-resi
could have 3
conditions of

Sulation or device is required to comply with this Standard. In such cases:
bulating tape shall comply with CSA C22.2 No. 197 and UL 510.

beving shall comply with CAN/CSA-C22.2 No. 198.3 and UL.1441.

bing shall comply with CAN/CSA-C22.2 No. 198.1 and UD 224.

sulating washer, bushing, and the like and the/base or support for the n
to which it will be subjected under conditions’of actual use such as porcel
composition or other materials that have been investigated and found to be 3

n.

ting material employed in an appliance shall be investigated with respect to th
h as mica, some moulded compounds, and certain refractory materials may b{

xide, may be acceptable if\used in conjunction with other acceptable insulatin
i protected so as to reduce the likelihood of mechanical damage and the

hvestigation is (Necessary to determine whether a material is acceptable, consi
ts mechanical -strength, electric strength characteristics, insulation resistang
stance properties, the degree to which it is enclosed or protected, and any othe
bearinig Jon the risk of fire, electric shock, and injury to persons, in conjun
actual use.

not specified

ounting of a

hg part shall be of a heat- and moisture-resistant material that will not be damnaged by the

hin, phenolic,
cceptable for

e application.
b used as the

of a current-carrying part..Materials that are not acceptable for general (ise, such as

) materials or
absorption of

deration shall
e, heat- and
features that
ttion with the

17.2.5 Ordin

ary vulcanizedfibre Tmay be usedforam insutating bushing, a washer, a Sep

arator, 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.

17.2.6 Coils and windings shall incorporate moisture absorption-resistant insulating materials or shall be
acceptably treated to render them absorption resistant.
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17.3 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 Clause 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
uninsulated current-carrying part.

17.4 Overflow pipes
17.4.1 An overflow pipe or the like shall be secured if the flow of liquid from the pipe can be misdirected

so as to weff an uninsulaied current-carrying part, a film-coaied curreni-carrying pari,] or electrical
insulation.

17.4.2 Comgliance with Clause 17.4.1 of the means of securing an overflow pifye 0r the| like shall be
determined with respect to its reliability, acceptability, and likelihood of being defeated.

17.5 Bottom openings

17.5.1 Meanp shall be provided to reduce the likelihood of molten, metal, burning insulatign, or the like
falling upon qombustible materials, including the surface on which-the appliance is supported.

17.5.2 With feference to Clause 17.5.1, a barrier of noncombustible material shall be used to reduce the
likelihood that molten metal, burning material, or the like will-fall to the supporting surface:

a) under a motor unless:

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

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

material falls to the surface that supports the appliance when the motor is ¢nergized

under each of the.following fault conditions:
i) open-main winding;

i) open starting winding;

iii) starting switch short-circuited; or

vy 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

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 under the maximum load under which the motor will run without causing
the protector to cycle and that the temperature will exceed 150°C 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
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c¢) under the grounded sheath of a heater assembly.

17.5.3 The requirement of Clause 17.5.2 does not apply to the supporting surface of an appliance that is:
a) intended to be permanently bolted to an uncovered concrete floor;
b) marked in accordance with Clause 5.1.2.6; and

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

17.5.4 The requirement in Clause 17.5.2 will also necessitate that a component such as a switch, relay,
or solenoid b individually and completely enclosed.

A componeni need not be enclosed if:
a) malfunction of the component would not result in a risk of fire; or
b) th¢re are no openings in the bottom of the appliance enclosure;
The terminal$ of a component need not be enclosed.
17.5.5 The Hbarrier mentioned in Clause 17.5.2 shall:

a) bg horizontal or at such an angle so that falling«tnetal hitting the barrier would ngt rebound
and fall on the supporting surface;

b) bg located as illustrated in Figure 7; and

¢) halve an area in accordance with Figure 7.
17.5.6 With feference to the barrier mentioned in Clause 17.5.2, openings for drainage, ventilation, and
the like may lpe 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 BPottom of the enclosure of a wall-insert appliance shall be complete and withoyt openings.
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17.6 Plumbing requirements

17.6.1 An appliance shall comply with the plumbing requirements specified in Supplement SC of this
Standard.

17.6.2 If a vacuum breaker is installed, it shall comply with the requirements of CAN/CSA-B64 Series or
ANSI/ASSE 1001. It shall be installed downstream from the last valve (including any solenoid) in the water
supply system.

18 Internal wiring

18.1 General

18.1.1 The ifternal wiring of an appliance shall be considered to be all the interconnectingAviring beyond
the point where the power-supply cord of a cord-connected appliance enters the enclesure, ¢r beyond the
wiring termingls or leads for power-supply connection of a permanently connected-appliance| even though
some of such wiring may not be completely enclosed and even though some of‘it may be [n the form of
flexible cord.

18.1.2 The igternal wiring and connections between parts of an appliance-shall be protected or enclosed.
A length of flexible cord complying with Clause 20.3.2 may be employed for an external [(unenclosed)
connection bgtween such parts if flexibility is necessary.

18.1.3 The grotection of insulated wiring required by Clause\18.2 shall be considered to pxist if, when
evaluated as| though it were film-coated wire, the wiring ‘iS-acceptable in accordance with Clause 6.1.
Internal wiring not so protected may be accepted if it is.§écured within the enclosure so thgt it is unlikely
to be subjectpd to stress or mechanical damage.

18.1.4 A corfductor shall not be smaller than 200AWG (0.52 mm?). Integral leads not more than 150 mm
long of a smaill electrical component, such as‘a relay coil or a timer motor, may be smaller than 20 AWG
(0.52 mm?), thut shall not be smaller than.24 AWG (0.21 mm3).

Note: [This requirement does not apply to solid-state controls and associated circuits.
18.1.5 Unlesfs it is to be investigated as an uninsulated current-carrying part or located in p low-voltage
circuit not involving a risk of(personal injury, insulated internal wiring of an appliance, including a bonding
conductor, shall consist ofiwire complying with:

a) C$A C22(2 No. 127 or CSA C22.2 No. 210 and UL 758;

b) C$A €22.2 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) for Wiring Methods and the National Electrical
Code (NEC) 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) ex

posure to moisture; and

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

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

the like, that

18.1.8 Wiring shall not be supported by bare-metal-wire type wire-routing clips. Sugh'clips

to position wi

a) ru

b) is
18.1.9 A hol
appliance sh
20.4.2 or shg
and the like,

18.1.10 Insu
enclosure of

18.2 Spliceq and connections

18.2.1 Splicq
electrical cor
breaking or |
Splices shall
between splig

18.2.2 A wirg-binding §crew or nut shall be provided with a lock washer under the head of

under the nu
result in a ris|

could result In abrasion of the Insulation on conauctors.

ring that:

ns vertically; or

supported by a flat, horizontal surface.
through which insulated wires pass in a sheet-metal.wall within the overall er

Il have smooth surfaces, upon which the wiresimay bear, free of burrs, fins,
Which could result in abrasion of the insulation:

ated wires may be bunched and passed‘through a single opening in a metal v
he appliance.

s and connections shall -be-“mechanically secure and shall provide adequatg
tact. Soldered connections shall be made mechanically secure before bein
bosening of the connection could result in a risk of fire, electric shock, or injuf
be provided with insulation equivalent to that of the wires involved if permanen
es and other metal parts is maintained.

to reduce 'the likelihood of it's becoming loosened due to vibration, if such log
k of fire, electric shock, or injury to persons.

may be used

closure of an

Il be provided with a smooth, rounded bushing of/one of the materials mentioped in Clause

sharp edges,

vall within the

and reliable
j soldered, if
y to persons.
cy of spacing

the screw or
sening could

18.2.3 An op
place should

en-end spade tug shattmotbe used untess additionat means are provided to t
the wire-binding screw or nut become loosened.

old the lug in

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.
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18.2.5 Insulation consisting of two layers of friction tape, two layers of thermoplastic tape, 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.

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 dluminum conductor, insulated or uninsulated, used as internal wirings

interconnecti

a method thgt has been investigated and found to be acceptable for the combination” of m
at the connegtion point.

18.2.8 With
connector us

involved, such as temperature, heat cycling, or vibration.

18.3 Separation of circuits

18.3.1 Cond

unless they gre provided with insulation acceptable for the highest potential involved.

18.3.2 An irjsulated conductor shall be reliably;-xetained so that it cannot contact an
current-carrying part of a circuit operating at a different potential.

18.3.3 In a
provision for
circuit condu
arrangement
between the

bn between current-carrying parts or as motor windings, shall be terminated at

reference to Clause 18.2.7, a wire-binding screw construction or a pres
bd as a terminating device shall be acceptable for use with~aluminum under t

ictors of circuits operating at different potentials’shall be reliably separated frg

compartment that is intended for the field installation of conductors, and

the connection of Class_1;\power, or lighting circuit conductors, and low-volt
ctors, a barrier shall be ‘provided to separate the conductors of the different ¢
of the compartmentishall be such that a minimum spacing of 6.4 mm can b

conductors of the-different circuits including the conductors to be field installed.

such as for
each end by
ptals involved

ture terminal

he conditions

Im each other

uninsulated

that contains
hge, Class 2,
rcuits, or the
e maintained
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18.4 Overcurrent protection

18.4.1 In an appliance that is intended to be connected to a branch circuit rated at more than 30 A,
overcurrent protection shall be provided for the control circuits.

18.5 Endurance test for pedestal wire flexing

18.5.1 For pedestal or drawer-type washing machines, where the operation of a movable part of an
appliance can mechanically affect the wiring or other insulated parts, the part shall be operated as
specified in Clauses 18.5.2 and 18.5.3. As a result of the operation, there shall be no malfunction of the
movable parts that increase the risk of electrical shock, fire, or injury to person. After operation, the
appliance shall comply with the electric strength requirements in Clause 13.

18.5.2 The npovable part shall be subjected to 30,000 cycles of operation. For the first 20,000 cycles, any
wiring or instilated 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 encouhtefed dyring intended
operation of the appliance.
18.5.3 The t¢st 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 gnd 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 cpnducted at the
specified rate.

19 Componeénts
19.1 Generdl requirements for components
19.1.1 Except as indicated in Clause 19.1.2, aicomponent of an appliance covered by this Sfandard shall:

a) comply with the requirementsfor that component. A component shall comply with both the
Cangdian Standards Association and Underwriters Laboratories Inc. standards;

b) bg used in accordance with its rating established for the intended conditions of Use;
c) bel used within fits-established use limitations or conditions of acceptability; and

d) additionally comply with the applicable requirements of this end product standard.

Note:|Specific components are considered as being incomplete in construction features qr restricted in
performance capabilities. Such components are intended for use only under imited conditions, such as certain
temperatures not exceeding specified limits, and can only 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 required to comply with a specific
component requirement that:

a) involves a feature or characteristic not required in the application of the component in the
product;

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

Copyright UL
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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 those specified in this
Standard is acceptable if:

a) the component also complies with the applicable component standard specified in this
Standard; or

b) the component standard:

1) is compatible with the ampacity and overcurrent protection requirements

of the

Note:

with the relevant component standard can assume user expertisé not common in household ap

19.1.4 A cor
ground-fault
thereof, shall
cover device

19.1.5 A component not anticipated by the requirements of this Standard, not specifically ¢

component s
or personal
standards, af

19.1.6 With fespect to)Clause 19.1.5, reference to construction and performance requireme
end-product standard is appropriate where that standard anticipates normal and abnormal

CSA and UL
use condition

Canadian Electrical Code, Part T (CE Code) and Nafional Electrical Code_(
appropriate;

2) considers long-term thermal properties of polymeric insulating /matérials
accordance with UL 746B; and

3) ensures that any use limitations of the other component.standard is iden
appropriately accommodated in the end use application.

For example, a component used in a household application,but intended for industrial us
hponent that is also intended to perform other functions, such as overcurre
circuit-interruption, surge suppression, any other similar functions, or any
comply additionally with the requirements of the applicable CSA and UL std
b that provide those functions unless, those other functions are:

t required for the application, and

t identified as part of markings, instructions, or packaging for the appliance.
andards specified~in“this Standard, and that involves a potential risk of electr|

njury, shall be additionally investigated in accordance with the applicable
d shall comply-with Clause 19.1.1(b) — (d).

s.carsistent with the application of washing machines.

EC), where

tified and

and complying
lications.

nt protection,
combination
ndard(s) that

bvered by the
¢ shock, fire,
CSA and UL

nts in another

19.1.7 Components located in a low-voltage circuit that are not relied upon to reduce the risk of electric
shock, fire, or injury shall not require additional investigation.
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19.2 Mechanical assembly

19.2.1 An appliance shall be assembled so that it will not be adversely affected by the vibration of normal
operation. Brush caps shall be tightly threaded or otherwise constructed to reduce the likelihood of
loosening. The operating mechanism of switches or controls shall not subject electrical parts to undue

strain.

19.2.2 A switch, a lampholder, an attachment-plug receptacle, a motor-attachment plug, or a similar
component shall be mounted securely and rigidly to maintain the required clearances.

Note: A lampholder of the type in which the lamp cannot be replaced, such as a neon pilot or indicator light in
which the lamp is sealed in by a nonremovable lens, need not be prevented from turning if rotation cannot reduce

spacin

19.2.3 Meangp to reduce the likelihood of the turning of a switch need not be providedif:

oper

b) me¢ans for mounting the switch make it unlikely that operation of the switch will |
) sppcings are not reduced below the minimum acceptable values if the switch rot

d) ngrmal operation of the switch is by mechanicakmeans rather than by direct con

persq

19.2.4 Meanks of reducing the likelihood of the ratation shall consist of more than fric

surfaces. For
of a small stg

19.3 Capaci

19.3.1 The domponent requirements for capacitors are not specified, except:

a) capacitors connected across the line or from line to ground shall comply with:

a) th
swithr is considered to be subject to forces that tend to rotate the switch during no

gs below the minimum acceptable values.

switch is of a plunger or other type that does not tend to rotate when operatg¢d. A toggle

tion of the switch;

ns.

example, a lock washer, properly applied, may be used to reduce the likelihg
m-mounted switch or other deyice having a single-hole mounting means.

ors

1) CSAC22.2 No. 8, CAN/CSA-E60384-1, or CAN/CSA-E60384-14; and

2)"UL 1283 or UL 60384-14; and

mal

bosen it;
ptes; and
tact by

tion between
od of turning

b) m

torstarting-or ranming capacitors stattcompty withtheappticable Tequirermen

C22.2 No. 190 and UL 810.

s of CSA

19.3.2 Capacitors with integral enclosures complying with the standards specified in Clause 19.3.1 are
considered to fulfill the requirements of Clause 19.3.3.
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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. Th

e 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

b) a capacitor having a sheet-steel container or enclosure thinner than 0.51 mm or 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.

19.34 Ifac

motor is conpected in an automatic appliance so that capacitor malfunction would result in

electric shock

19.3.5 The v
maximum ste

19.4 Field-in
19.4.1 Field-
19.4.1.1 Fiel

coin-, ticket-,
electrically to

a) elgctrical conductors and connections 'shall comply with Clauses 18 and 23;
b) th¢ wiring within the appliance-ghall not be disturbed;

¢) the wires and terminals shall be acceptably tagged or otherwise coded, and a wi

shall
in the

d) if
exter
equiy

Apacitor that is not part of a permanent-split-capacitor motor or a part ofna-g
, or injury to persons, thermal or overcurrent protection shall be provided in t

pbltage rating of a capacitor, other than a motor-starting capacitor, shall not be
ady-state potential to which the capacitor is subjected during operation of the

stalled devices and accessories
nstalled devices
H-installed devices that are necessary for the<operation of the appliance, such

or card-operated assemblies and the like{Zand that are to be attached mec
the appliance in the field, shall comply, with the following:

be affixed to the appliance where it is readily visible during assembly, or shall
assembly instruetions; and

he wiring between the coin-, ticket-, or card-operated timer assembly and the
nal to the(@ppliance, it shall be enclosed in flexible conduit, armored cable, or
alent.

apacitor-start
a risk of fire,
ne appliance.

less than the
appliance.

as complete
hanically and

ring diagram
be included

pppliance is
the
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19.4.2 Field-attached or optional accessories

19.4.2.1 Clauses 19.4.2.2 t0 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.

19.4.2.4 The
acceptable if

19.4.2.5 An

installation of an elecftrical component of an accessory by qualified perso
connections are made to existing terminals by use of wire connectors.

nstallation that requires field rearrangement of components or wiring, cutting

hnel shall be

or splicing of

wiring, or solflering of connections is not acceptable.
19.4.2.6 As part of the investigation, an accessory shall be tested and {rial-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 HeatinT elements

19.5.1 Shea
19.5.2 The v

a) 11
120

h-type heating elements shall comply with C8A’C22.2 No. 72 and UL 1030.
pltage rating of a heating element employed in an appliance shall be not less

[0 V if connected in a circuit in which-the potential across the heating element

b) 191 V if connected in a circuit\in which the potential across the heating element

208

c) 220 V if connected jina circuit in which the potential across the heating element

240

d) 254 V if conhected in a circuit in which the potential across the heating element

277

e) 440.W\if connected in a circuit in which the potential across the heating element

than:

is a nominal

is a nominal

s a nominal

is a nominal

is a nominal

480 V

Tor

f) the voltage rating of the circuit if connected in a circuit in which the potential across the

heati

ng element is more than 480 V.
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19.5.3 A heating element shall be supported in a substantial and reliable manner, and provided with
means to reduce the likelihood of mechanical damage and contact with outside objects.

19.5.4 An appliance shall be constructed so that the clothes load will be reliably confined to the drum or
basket, 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 is determined by

subjecting the appliance to the test of Clause 14.7.

19.6 Lampholders

19.6.1 Lamp

19.6.2 Lighti
forms a part

19.6.3 Light
unless the L
standards. In
for indicating

19.6.4 An Ed

b) an

shall be wire
connection o

19.6.5 A lam
a screw shell

Note:
to ren
relam

ng ballasts shall comply with CSA C22.2 No. 74 and UL 935 or UL 1029, unle
Df a luminaire complying with the appropriate CSA and UL standards.

ED light source forms a part of a luminaire complying with-the appropriate
dividual light emitting diodes mounted on the printed wiring board of a control
purposes shall be evaluated with the control.

ison-base lampholder of:

bermanently connected appliance; or

appliance equipped with a polarized.attachment plug;

N so that the screw shell will be“connected to the terminal or lead that is int
the grounded conductor of @.supply circuit.

pholder shall be constructéd or installed so that uninsulated current-carrying pa
will not be exposedito contact by persons removing or replacing lamps in nor

f it is necessary to dismantle the appliance or remove a cover plate or other part by means ¢
hove or replace a lamp, uninsulated current-carrying parts may be accessible to con
bing process-aonly.

holders and indicating lamps shall comply with CSA C22.2 No. 43 and ULr494.

ss the ballast

emitting diode (LED) light sources shall comply with CSA G22.2 No. 250.13 and UL 8750,

ICSA and UL
and intended

bnded for the

rts other than

mal service.

f a tool in order
act during the
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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)
and the National Electrical Code (NEC), for overload and overheating, and which is sized in
accordance with Clauses 19.7.9 and 19.7.10;

b) motors rated at less than 1 hp, manually controlled, continuously attended and not
automatically started by a timer, float, or time-delay switch, or not having an automatic changing

of th¢ mechanical Toad that could reduce the mofor speed sufficiently 1o re-establish starting

windi

C) mM(
cond

d) m
spec

e)ym

19.7.2 Devic|

shall be locafed in an ungrounded conductor of each phase:

19.7.3 With
19.7.6, the fu
of the tempe
protection.

19.7.4 The 4
the arithmetiq

g connections to the supply circuit;

tors for automatic washing machines protected from overheating under focked
tions only, as specified under Clauses 19.7.3 — 19.7.8;

btors employing impedance protection complying with the locked-rotor requiren
fied in CSA C22.2 No. 77 and UL 1004-2; or

cs employed for motor-overload protection, other than those that are inherer

reference to the requirement in Clause“19.7.1(c), if, when tested as describ
se in the supply circuit, as specified iniClause 19.7.5, opens before the motol
ratures specified in Table 3, the .appliance shall be considered as not requi

verage temperatures specified in Table 3 and Clause 19.7.6 shall be determi
mean of the maximum\temperatures and the minimum temperatures.

19.7.5 To dq
appliance sh
30 A. If the

19.7.6 The motor shall be tested under locked-rotor conditions, with the applied voltage a

Clause 4.1.

temperature, [whichever results in higher motor temperatures. During the test the motor win

termine whetherya,Washing machine complies with the requirement in Claug
Il be connected to“a circuit protected by a time-delay fuse having a current rat
pliance is rated 125 V or less, and if a 30 A fuse is used, it shall be a plug fu

he testshall be conducted with the appliance at room temperature or at its nor

-rotor

hents

ptors employing electronic protection complying with-CSA C22.2 No. 77 and UL 1004-7.

t in a motor,

ed in Clause
reaches any
ring overload

hed by taking

e 19.7.6, the
ng of at least
se.

5 specified in
mal operating
ding shall not

open or exceed thetemperatures specified T T abte3:

19.7.7 The duration of the test of a washing machine shall be in accordance with the normal operation of

timer switche

s and other limiting devices with which the appliance is equipped.
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19.7.8 If a control operates during the test of Clause 19.7.6 to end the test before completion of the
normal operating cycle or to limit the motor temperatures, the test of Clause 19.7.6 shall be repeated with
the control defeated, unless the control has been evaluated as a protective control specified in Clause
19.12.3.

19.7.9 A separate protective device incorporated in an appliance in accordance with Clause 19.7.1(a),
shall be responsive to the motor current, and shall be rated or set in accordance with Table 14.

19.7.10 With reference to the requirements in Clause 19.7.9, each winding connection of a multispeed

motor shall b

e considered separately.

19.8 Motor overload-protective devices

19.8.1 Overl
of the device
circuit.

19.8.2 Prote
intumntoac

bad-protective devices for motors shall comply with Clauses 19.8.2 to 19.8.4. T
shall be subjected to the tests, and in one of the three tests the protector-shall ¢

ctive devices for motors rated 1/2 hp (373 W) or less and 250 Vor less shall
rcuit limited to 200 A at a power factor between 0.9 and 1.0yin series with a 1

cartridge fuse rated four times the full-load current of the motor for which ‘the device is inten
case less than 15 A for devices rated 125 V or less, or less than 10 A(for devices rated mo
and less than 250 V.

19.8.3 Prote
as in Clause

Ctive devices for motors rated more than 1/2 hp(373 W) or more than 250 V s
19.8.2, except that the short-circuit current shall’be limited to 1 000 A.

19.8.4 The duter enclosure of the device under test, o¢'the enclosure of the motor to be pr

case of inhe
cotton during

19.9 Recept

the test.

hcles

19.9.1 An agpliance shall not be provided with a general-use receptacle.

Note 1:

Clothes washersrintended to be stacked on a pedestal or drawer-type clothes washer nj

with a dedicated receptacle for the connection of the pedestal or drawer-type clothes washer.

Note 2:

equip

Generalcuse receptacles are intended for the connection of non-specific appliances, se
ent, and the like. Dedicated receptacles are intended and designed for connection of a sp¢

hree samples
ose the short

be connected
onrenewable
led, but in no
e than 125 V

hall be tested

ptected in the

ent protective devices, shall be surrounded by cotton. There shall be no ignition of such

ay be provided

vice and repair
tcific appliance.

esyWasher intended to be stacked on a pedestal or draw type clothes washer

and provided

19.9.3 Only one receptacle shall be provided; it shall be located on the back of the appliance, and it shall
be a 3-wire grounding-type receptacle, rated 15 or 20 A, 125 V.

Note: A NEMA-type receptacle with the above ampere ratings is not required if the manufacturer provides a
receptacle that is specifically designed for connection to their pedestal or drawer-type clothes washer.
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19.9.4 The circuit supplying the dedicated receptacle shall have the circuit protected by supplementary
overcurrent protection, such as a fuse, circuit breaker, or similar device, having a current rating not
exceeding the applicable value specified in Table 17.

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 Clause 5.1.2.23.

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 th

e like shall be investigated.

19.10.2 The
Clause 19.1(
application in
determinatior]
hardness, ter

19.10.3 WitH
compare its
properties ar
maximum se|
during the he

19.10.4 Matd
test condition

19.11 Switc
19.11.1 Swit
a) CS
b) CA
c) C4
19.11.2 Met
requirements

requirements
evaluated for

test procedure Tor determining whether a component complies with the_re
.1 depends upon the material of which it is composed, its size and shape,
the appliance, and other factors. The test procedure may include wvisual i
of cracks, deformation, and the like, after artificial ageing, as Mell”as ¢
sile strength, and elongation before and after artificial ageing.

reference to Clauses 19.10.1 and 19.10.2, a noncompasite material, wh
tensile strength and elongation before and after artificial~ageing, is accept
b found to be not less than the minimum corresponding)values specified in
fvice temperature specified in UL 157 corresponds-16 the temperature of th
ating test.

rials exposed to powdered laundry detergentsiand bleach shall be subjected to
s of UL 157.

nes

Ches shall comply with the following, as applicable:
BA C22.2 No. 55 and UL 1054;

AN/CSA-C22.2 No. 61058-1 and UL 61058-1; or

2.2 No. 111 and,UL 20.

quirement in
the mode of
nspection for
bmparison of

en tested to
able if these
UL 157. The
e component

the exposure

hbrane switches shall be evaluated with the appliance control or to t
of this(Standard. Membrane switches complying with UL 2557 are consider

usein other than low-voltage circuits, when applicable.

e applicable
to fulfill the

of .this"Standard. Membrane switches, including those complying with UL 2p57, shall be

19.11.3 Switches shall be acceptable for the application, and shall have a current and voltage rating not
less than that of the maximum load they control in the appliance.

Note:

Refer to Clause 19.13 for requirements relating to controls with a switching function.
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19.11.4 For a centrifugal-type switch that controls a motor-start winding, the basis for the current and
voltage rating of auxiliary contacts provided for the direct or indirect control of a heating element shall
include the endurance test in Clause 19.11.10.

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 s\
of the motor
that is neces
attain running

19.11.8 A sV
investigated
result of the t
device nor W
connection s

19.11.9 Ina
Clause 19.11
maximum rat
to control in
cycles/min. |
employed.

19.11.10 Foi
the direct or
least 30 000
UL 1054.

19.11.11 Ifa
switch shall
conductor un
motor.

iich or other device that confrols a mofor shall have a horsepower raiing nof

hat it controls. This requirement does not apply to a centrifugal-type switch of
sary for a motor to change from the start winding to the main winding so-that

speed.

or the purpose for which it is used, shall be tested as described in Clause

hall not open.

cd voltage. The load on the device under tést shall be the same as that which

lowever, with the concurrence of thase concerned, a faster rate of operg

a centrifugal-type switch that controls a motor-start winding, auxiliary contacts
ndirect control of a heating.element shall be subjected to an endurance test cq
Lycles of operation conducted in accordance with the requirements of CSA C22

cord-connected appliance employs a motor rated more than 1/3 hp (249 W), a
be provided\in- the appliance. The control switch shall not be located in 1
less its aperation also results in the opening of all ungrounded supply cond

19.11.12 Thef operating mechanism of switches shall not subject electrical parts to undue s

ess than that
other device
he motor will

itch or other device that controls a solenoid, relay coil, or theflike, and that has not been

9.11.9. As a

bst, there shall be no electrical or mechanical malfunction er breakdown of the spwitch or other
elding or undue pitting or burning of the contacts. A @ A fuse placed in the grounding

test to determine whether a switch or other control device complies with the rgquirement in
.8, the appliance shall be connected to a stpply circuit of rated frequency pnd 110% of

it is intended

hormal service. The device shall be opérated for 50 cycles at a rate of not more than 10

tion may be

5 provided for
nsisting of at
2 No. 55 and

motor control
he grounded
uctors to the

train.
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19.12 Controls

19.12.1 General

19.12.1.1 Components, wiring, printed wiring assemblies, insulating material, potting materials, and the
like, and associated circuitry employed in controls, shall be investigated and found acceptable for the
application in accordance with the specified component standards with respect to a risk of fire, electric
shock, and injury to persons.

19.12.1.2 Except as specified in Clause 19.12.4 through Clause 19.12.7, controls shall comply with the

standards specified in Clause 19.12.2 for operating controls or Clause 19.12.3 for protective controls.

19.12.1.3 Cdnirols shall be so located or protecied thaf they are not subjecied 0 mecharjical damage,
excessive maisture, or excessive collection of lint.
19.12.1.4 Thie operating mechanism of controls shall not subject electrical parts 16 undue dtrain.
19.12.2 Opefating controls
19.12.2.1 An operating control shall comply with:
a) C$A C22.2 No. 156, CSA C22.2 No. 24, or CAN/CSA-E60730-1 and any applicable Part 2,
and
b) Ul 244A, UL 873, or UL 60730-1, and any applicable Part 2.
19.12.2.2 Thee cycle selection control, water level detection (Clause 14.3.5), out of balance detection

(Clause 26.2
safety functig

19.12.2.3 Th
and UL 607
specified in T

19.12.3 Prot

19.12.3.1 A
control requir

a) C9
appli

3), temperature-regulating devices and any control not relied upon to provig
n are considered and shall be testedand evaluated as operating controls.

e minimum test parameters for the evaluation of an operating control to CAN/C
B0-1 and any applicable \Rait 2 of the CAN/CSA E60730-1 and UL 60730
able 15.

pctive controls

control that_performs a safety-related (protective) function shall comply with {
ements of;

bA C22.2 No. 24, CSA C22.2 No. 209, CAN/CSA-E60691, or CAN/CSA E6073
cable’Part 2; and

le a required

SA E60730-1

1 series are

he protective

0-1 and any

b) UL 244A, UL 873, UL 60691, or UL 60730-1 and any applicable Part 2.

19.12.3.2 Electronic protective controls shall also be evaluated for reliability in accordance with:

a) CSA C22.2 No. 0.8 or CAN/CSA E60730-1 and any applicable Part 2, and

b) UL 991, UL 1998, or UL 60730-1 and any applicable Part 2.
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19.12.3.3 Electronic motor protection shall be evaluated in accordance with Clause 19.7.1(e).

19.12.3.4 Electronic protective controls not relying on software as a protective component shall comply
with the standards specified in Clause 19.12.3.2 except for UL 1998 and Clause H.11.12 of CAN/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 16.

19.12.3.5 The secondary function control (Clause 15.6.2), wringer washer controls (15.7), door or lid
interlock (Clauses 15.1 and 15.8.1(b)), door or lid lock (Clauses 15.8.1(a) and 15.8.10), electronic braking
means (Clause 15.8.1(b)), water level detection (Clauses 14.7 and 15.8.9), motor overload protection
(Clause 19.7), temperature-limiting devices, combination temperature-regulating and -limiting devices,
and any control relied upon for compliance with the Abnormal Operation testing of Clauses 14, 26.15, or
26.16 are cofsidered and shall be tested and evaluaied as proteciive conirols.

19.12.3.6 Thee test parameters and conditions used in the investigation of the electronic’protective control
as specified py Clause 19.12.3.2 shall be as stated in UL 991, except that exposure” Clasg H5 shall be
used for the humidity test, and there shall be no critical components.

Note: |a critical component is a component that performs one or more safety related functiong whose failure
would result in an increased risk of fire electric shock or injury to persons.

19.12.3.7 Thie minimum test parameters for the evaluation of a protective control to CAN/CSA E60730-1
and any appljcable Part 2 and UL 60730-1 and any applicablePart 2 are specified in Tablg 16.

19.12.4 Temperature-regulating and temperature-limiting devices
19.12.4.1 A {emperature sensing device, such as a positive temperature coefficient (PTC) thermistor or a
negative temperature coefficient (NTC) thermistor,that performs the same function as a thgrmostat shall
comply with:
a) CAN/CSA E60730-2-9, and
b) ULl 60730-2-9 or UL 1434!

19.12.5 Cycle selection controls

19.12.5.1 Clock-operatedtswitches incorporating mechanical clockwork, such as gears, [springs, and
motors, shalllcomply with:

a) C$A C22.2 No. 177 and UL 917; or

b) CANFCSAET730-2=7 and UL 60730-2-7.

19.12.5.2 A cycle selection control incorporating electronic timing or switching circuits, shall comply with
the standards specified in Clause 19.12.2.1.
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19.12.5.3 If the cycle selection control incorporates electronic secondary function controls for compliance
with Clause 15.6.2, the control shall be evaluated as specified in Clause 19.12.3. The Endurance test shall
be conducted in accordance with Clause 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 power to the motor,
it shall comply with the Endurance Test as specified in Clause 19.12.6.4 and:

a) CSA C22.2 No. 55 and UL 1054;

b) CAN/CSA-C22.2 No. 61058-1 and UL 61058-1; or

c) C$A C22.2 No. 14 and UL 508.

19.12.6.2 If & door-actuated or lid-actuated switch is employed as a sensor for.an €lectrgnic control to
disconnect ppwer to the motor, the switch and control shall comply with Clause 19.12.3.

19.12.6.3 If 4 solenoid is employed as a part of a door or lid locking mechanism, it shall conpply with CSA
C22.2 No. 139 and UL 906.

19.12.6.4 Enrldurance testing of a door or lid lock shall be condugted in accordance with Clause 15.8.10.
Endurance tgsting of a door or lid interlock and the associatédvbraking means shall be |conducted in
accordance with Clause 15.8.6.
19.12.7 Watgr level detection controls
19.12.7.1 If 4 switch is employed as part of a waterlevel detection mechanism, it shall comply with:
a) C$A C22.2 No. 55 and UL 1054,
b) CAN/CSA-C22.2 No. 61058<1:and UL 61058-1; or

c) CAN/CSA-E60730-2-15 and UL 60730-2-15.

19.12.7.2 If 4 pressure or flow-switch is employed as part of a water level detection mechanism, it shall
comply with Clause 19.10vfor gaskets or seals in contact with laundry detergent or bleach| Clause 26.3
for polymeric|materials{in-contact with laundry detergent or bleach, and:

a) C$A C222 No. 14 and UL 508;

b) C

-E730-2-6 or CSA C222 No 24, and0t-60730-2-6;or
c) CAN/CSA-E60730-2-15 and UL 60730-2-15.

19.12.7.3 A water level detection control required for compliance with Clause 14.3.5, but not for
compliance with Clause 15.8.9, shall be evaluated as an operating control. A water level detection control
required for compliance with Clause 15.8.9 shall be evaluated as a protective control.


https://ulnorm.com/api/?name=UL 2157 2019.pdf

82 CSA C22.2 NO. 169-18 ¢ UL 2157 MAY 28, 2018

19.12.7.4 The number of cycles required for Endurance testing specified in Table 15 for a water level
detection control required for compliance with Clause 14.3.5 or Table 16 for a water level detection control
required for compliance with Clause 15.8.9 shall be 6000 cycles.

19.13 Overcurrent protection

19.13.1 Fuses shall comply with CSA C22.2 No. 248-1, UL 248-1 and the applicable part of CSA C22.2
No. 248 and UL 248 series for the specific fuse type.

19.13.2 Fuseholders shall comply with:

a) CSA C22.2 No. 39 or CAN/CSA-C22.2 No. 4248-1 and the applicable part of the CSA C22.2
No. 4248 series for the speciiic fuseholder type; and

b) ULl 4248-1 and the applicable part of the UL 4248 series for the specific fuseholdler type.
19.13.3 Supplementary protectors shall comply with CSA C22.2 No. 235 and UL1077.
19.14 Electrjcally operated valves
19.14.1 Elec}rically operated valves shall comply with:

a) C$A C22.2 No. 139 and UL 429; or

b) CAN/CSA E60730-2-8 and UL 60730-2-8.

19.15 Termipals and connectors
19.15.1 Ternpinals and connectors shall comply\with:
a) C$A C22.2 No. 153 and UL 310_for quick connect terminals;

b) C$A C22.2 No. 182.3 and\UL 1977 for single and multipole connectors for use ih data,
signdl, control and powerwapplications;

c) C$A C22.2 No. 65 and UL 486A-486B for wire connectors;
d) C$A C22.24N0:188 and UL 486C for splicing wire connectors;

e) C$A C22.2 No.158 and UL 486E for equipment wiring terminals for use with aluminum
and/gr.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.

Copyright UL
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19.16 Pumps
19.16.1 Pumps shall be evaluated to this Standard or comply with CSA-C22.2 No. 108 and UL 778.

19.16.2 Polymeric parts of pumps subjected to wash water, detergent, or rinse agent shall also be
subjected to the immersion test in Clause 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 Jith the Tollowing standards, as applicable:

a) C$A C22.2 No. 18.5 and UL 1565 for wire positioning devices; or
b) Ul 635 for insulating bushings.

19.17.2 Tes{s specified in this Standard (eg, strain relief test) shall.be performed td confirm the
combination ¢f the insulating bushing and the supporting part are suitable-

19.18 Adhesives used to secure parts

19.18.1 An ddhesive relied upon to reduce the risk of fire, electric shock, or injury to persong shall comply
with the requjrements for adhesives in UL 746C.

19.18.2 The [requirement in Clause 19.18.1 also appliés to an adhesive used to secure a copductive part,
that if loosengd or dislodged:

a) energizes an accessible dead metal part;
b) makes a live part accessible;
¢) reqluces spacings below the minimum acceptable values; or

d) shprt-circuits live(parts.
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19.19 Transformers and power supplies

19.19.1 Transformers located in a low-voltage circuit that does not involve a risk of fire or personal injury
need not comply with the standards referenced in Clauses 19.19.2 — 19.19.5.

19.19.2 Class 2 transformers shall comply with CSA C22.2 No. 66.3 and UL 5085-3.

19.19.3 General purpose transformers shall comply with:

a) CSA C22.2 No. 66.2; and

b) UL 5085-2.

19.19.4 Class 2 power supplies shall comply with:

a) C$A-C22.2 No. 223 and UL 1310; or

b) fo

19.19.5 Pow

a) C$A C22.2 No. 107.1 and UL 1012; or

b) fo
19.20 Butto
19.20.1 The
incorporating

appliance or

a) is
in) m

b) th

20 Supply ¢

power supplies with non-linear transformers, CSA C22.2 No. 60950-1 and UL

er supplies other than Class 2 power supplies shall comply ‘with:

power supplies with non-linear transformers, GSA'C22.2 No. 60950-1 and Ul
n or coin cell batteries of lithium technologies
battery compartment of an appliance or any accessory, such as a wirg
one or more coin cell batteries of lithium technologies, shall comply with UL

ANy accessory:

intended for use with one::0r’more single cell batteries having a diameter of 3
paximum with a diameter.greater than its height; and

e appliance is intended for household use.

onnection and external flexible cords

20.1 Gener

20.1.1 Ana
will be conne

pliance shall be provided with wiring terminals or leads for the connection of cg

60950-1.

60950-1.

less control,

4200A, if the

P mm (1.25

nductors that

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 circuit.
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20.2 Permanently connected appliances

20.2.1 Electrical boxes and the associated bushings and fittings, and raceways, of the types specified in
the Canadian Electrical Code, Part 1 (CE Code) for Wiring Methods and the National Electrical Code
(NEC) for Wiring Methods and Materials, that comply with the relevant CSA and UL Standards, and

Clause 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 UL 514C, CSA

C22.2

No. 18.3 and 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 that, after the appliance has been connected as intended, such connections will be readily accessible

for inspectiorf.

Note:
20.2.3 Ther
located so th
the appliance
a) fle
b) ar

to extend the

Note:
the cdq

The appliance may be moved to examine these connections.

bquirement in Clause 20.2.2 necessitates that the terminal box of,a’wall-insert

ht it will be accessible without the necessity of moving the appliagnce after insta
is provided with not less than 1.5 m of either:

Xible metallic conduit with conductors; or

mored cable;

point of supply to an accessible location.

The top or front of the appliance may serve as the inspection cover, provided that the fast
ver is apparent, or indicated, and that the cover can be moved and replaced without dam

or fastening means.

20.2.4 An ol
circuit will be
a moving par

20.2.5 If it i
compartment
No. 100 and

20.2.6 Cond
parts shall ng

tlet box, terminal box, wiring.compartment, or the like in which connections
made in the field shall be ftee from any sharp edges, including screw threads
t, or the like, that could 'damage the insulation on a conductor.

intended that supply connections be made to the motor of an appliance,
on the motor shall’ comply with the requirements for terminal compartments ir
UL 1004-1.

it connection shall not be made to covers giving access to supply terminals
t be mounted on removable covers giving access to supply connections.

appliance be
lation, unless

ning means for
ge to the cover

to the supply
a burr, a fin,

the terminal
CSA- C22.2

. Component

20.2.7 An openimngima wiring compartment for theconmection to the power supply i the
in the form of a knockout or an open hole, shall:

ield, whether

a) have the minimum width of flat surface surrounding the opening as specified in Table 4; or

b) be acceptable when the test gauge for flat surfaces surrounding a knockout is applied as

speci

fied in CSA C22.2 No. 0.5 and UL 514A.


https://ulnorm.com/api/?name=UL 2157 2019.pdf

Copyright UL

86 CSA C22.2 NO. 169-18 ¢ UL 2157 MAY 28, 2018

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 applied at the point most
likely to result in movement of the knockout.

20.2.9 The removal of a knockout shall not result in deformation that would affect the attachment of a
strain relief or fitting, or result in reduction of electrical spacings below the minimum acceptable values.

20.2.10 At a point where the power-supply conductors enter the enclosure, sheet metal shall not be less
than 0.81 mm thick if uncoated steel, not less than 0.86 mm if galvanized steel, not less than 1.09 mm if

copper or brass, and not less than 1.12 mm if aluminum.

20.3 Cord-connected appliances

20.3.1 A pov

20.3.2 Flexid
are considers

Clause 20.3.1.

20.3.3 Attachment plugs and appliance couplers shall comply with CSA C22.2 No. 42

Attachment g
into a power-

20.3.4 The fl

20.3.5 An at
appliance, ar

stated in Clalise 20.3.6.

20.3.6 A staf
rated at no e
in Clause 8,

20.3.7 Flexid
SJTOO, SOQ
casters, or th

20.3.8 The ¢

er-supply cord shall comply with CSA C22.2 No. 21 and UL 817.

le cords and cables shall comply with CSA C22.2 No. 49 and UL 62. Flexible cq
bd to fulfill this requirement when preassembled into a power-supply cord cq

lugs and appliance couplers are considered to fulfill thiS)requirement when
supply cord complying with Clause 20.3.1.

exible cord shall have an ampacity not less thanthe current rating of the appl
achment plug shall have an ampere ratingZnot less than 125% of the rated

d shall have a voltage rating not less than the rated voltage of the appliand

ionary product marked in accordance with Clause 5.1.2.12 shall employ an att
ss than the current rating of\the appliance or the input current under normal I
whichever is greater.

le cord shall be type HSJ, HSJO, SJ, SJO, SJT, SJTO, S, SO, ST, STO, HS

e equivalent.

ord length shall be not less than:

a) 1.

m_fot an appliance provided with casters; or

rds or cables
mplying with

and UL 498.
reassembled

ance.
current of the

e, except as

hchment plug
ad conditions

JOO, SJOO,

, or STOO. Type-SR=3 or SPT-3 cord may be used on an appliance not mount¢d on wheels,

b) 1.5 foramapptiance ot provided withrtasters:

The cord length shall be measured from the face of the attachment plug to the point of entry into the

appliance.
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20.3.9 A flexible cord shall be provided with strain relief so that stress on the cord will not be transmitted
to terminals, splices, or internal wiring.

20.3.10 Except as specified in Clause 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 relief 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 minimurln acceptable
valugs.

20.3.12 If a knot in a flexible cord serves as strain relief, a surface against whichhthe knot might bear or
with which it pnight come in contact shall be free from projections, sharp edges) burrs, fins, gr the like that
could result ip abrasion of the insulation of the cord.

20.3.13 When tested as described in Clause 20.3.14, a strain-relief_device shall withstand for 1 min,
without displgcement, a direct pull of 155 N applied to the cord, with(the connections within the appliance
disconnected.

20.3.14 A 16 kg weight shall be suspended on the cord<ahd supported by the appliancg so that the
strain-relief device will be stressed from any angle thatdhe 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, tp indicate that stress would have resulfted on the connections.

20.4 Bushings

20.4.1 The edges of an opening throughwhich flexible cord passes, including the opening in|a strain relief
or bushing, ghall 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 an ipsulating bushingis provided in an opening through which a power-supply cord passes, and
if the bushing is of material- other than ceramic, phenolic, or cold-moulded composition, fjbre, or other
material that |has been(investigated and found to be acceptable for the application, the opgning shall be
smooth and free from burrs, fins, projections, sharp edges, and the like that could result in abrasion of the

21.1 Wiring terminals or leads intended for connection of the conductors of the supply circuit shall be
acceptable for the connection of conductors having an ampacity not less than the rating of the branch-
circuit marked on the appliance. Leads for supply connection are acceptable only for appliances requiring
12 AWG (3.3 mm?) or smaller supply conductors.
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21.2 A wiring terminal shall be provided with a soldering lug or with a pressure terminal connector
securely fastened in place (ie, firmly bolted or held by a screw). A connection device that depends on
solder shall not be used for the connection of an equipment-bonding conductor. A wire-binding screw may
be employed at a wiring terminal intended to accommodate a 10 AWG (5.3 mm?) or smaller conductor if

upturned lugs or the equivalent are provided to hold the wire in position.

21.3 A wiring terminal shall be provided with a means to reduce the likelihood of turning.

21.4 A wire-binding screw shall thread into metal.

21.5 A wire-binding screw at a wiring terminal shall not be smaller than No. 10 (M5). A No. 8 (M4) screw
may be used at a terminal intended only for the connection of a 14 AWG (2.1 mm?2) conductor.

21.6 A termipal plate tapped for a wire-binding screw shall be of metal not less than 1:127/mm thick and
shall provide |not less than two full threads in the metal.
Note: |An alloy plate not less than 0.76 mm thick may be used if the tapped threads_have adeqyate mechanical
strength.
21.7 A termipal plate may have the metal extruded at the tapped hole to give the thickness hecessary for
not less than|two full threads, provided the thickness of the unextrudedmetal is not less thgn the pitch of
the thread.

21.8 Upturne
in Clause 21

21.9 The fre
lead is intend

21.10 An ap

supply voltag
board on whi

21.11 An ap
employing:
a)a

b) a

d lugs or a cupped washer shall be capable of\retaining a conductor of the si
1, but not smaller than 14 AWG (2.1 mm?), under the head of the screw or th

b length of a lead inside an outlet box or wiring compartment shall be 152 mm
ed for field connection to an external;gircuit.

bliance constructed so that it could be adapted upon installation for either of
es, such as 120 V, 2-wire or 120/240 V, 3-wire, shall be provided with a tern

bliance provided mwith' wiring terminals or leads and rated 125 V or 125/250

amp- or €lement-holder of the Edison-screw-shell type;

Single~pole switch; or

e mentioned
b washer.

or more if the

two different
ninal block or

Ch the appropriate connections can be made during field installation without the¢ necessity of
changing or dlisrupting internal wiring\of connections other than at the terminal block.

or less and

c) a

Mgte-pote autormatic Comntrof

shall have one terminal or lead identified for connection of the grounded conductor of a supply circuit.

The terminal or lead intended to be connected to a grounded conductor of a supply circuit shall be the
one that is connected to the screw shells of lamp- or element-holders. The terminal or lead intended to be
connected to an ungrounded conductor of a supply circuit shall be the one that is connected to single-pole
switches or single-pole automatic controls.
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21.12 A terminal for connection of the grounded conductor of a supply circuit shall be of, or plated with,
a silver-coloured metal. Such a terminal shall be readily distinguishable from the other terminals, or
identification of the terminal shall be clearly shown in some other way, such as on an attached wiring
diagram.

21.13 A lead for connection of the grounded conductor of a supply circuit shall have a white or grey colour

and shall be readily distinguishable from the other leads.

22 Provision for grounding

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

22.1 Generdl

22.1.1 In ar
non-current-g
within the en
energized sh
to 22.4.5).

22.1.2 Fora
power supply

appliance intended to be permanently connected to the power supply,
arrying metal parts that could become energized and all non-currefit-carryin
Closure that are exposed to contact during any servicing operation’and that g
Il be conductively connected to the equipment-bonding terminal‘or lead (see C

h appliance provided with a power-supply cord and an attachment plug for con

all exposed
) metal parts
ould become
auses 22.4.1

hection to the

, the supply cord shall contain a bonding conductor fer{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 Clause 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) cohnected to the grounding-blade of an attachment plug of the grounding type; and

¢) copductively connected. to-all exposed non-current-carrying metal parts that could become

energized and all nonrcutrent-carrying metal parts within the enclosure that are exgosed to

contgct during any servicing operation and that may become energized.
22.1.4 With|referencgé.to Clause 22.1.3, the bonding conductor of the power-supply cord of a
nonautomatiq appliagnce may be connected to the motor frame only and not to the endosure of the
appliance, prpvided that the:

a) or

ty etectricat componemnts of theappiiance are the motor andpower-suppty Tord;

’

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.
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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 Clause 5.1.2.7.

22.1.6 With reference to the requirements of Clause 22.1.3(c), the connection shall be made by a means
not likely to be removed during ordinary servicing not involving the power-supply cord. Solder alone shall
not be used for making this connection.

22.1.7 With reference to the requirements in Clauses 22.1.1 and 22.1.3, the following
non-current-carrying metal parts are not considered as being likely to become energized:

a) a small metal part such as an adhesive-attached foil marking, a screw, or a handle that is:

b) a

T) on the exterior of the enclosure and separafed from all electrical compof
grounded metal; or

2) electrically isolated from all electrical components;

banel, cover, or other metal part that is isolated from all electrical components

ents by

including

wiring, by a barrier or vulcanized fibre, varnished cloth, phenolic éemposition, or other moisture-

resis

c) a
and 1

d)a

22.1.8 Servic
appliance by

22.1.9 If an appliance is intended to be grounded and is provided with means for separate

more than on

22.1.10 In G
CAN/CSA-CH

ant insulating material not less than 0.8 mm thick and secured in place;

pbanel, cover, or other metal part that does not enclose{uninsulated current-car
hat is electrically isolated from other electrical components; and

joor or the like that could only become energized through a grounded part.
ing, as mentioned in Clauses 22.1.1 and>22.1.3, is considered to include the
a qualified service personnel as well.as'by the user.
e power supply, each such connection shall be provided with a means for gro

anada, bonding of electrical equipment forming part of an appliance shall
2.2 No. 0.4.

ying parts

repair of the

connection to
unding.

comply with
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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.
22.2.2 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
replafement of the Tastener.

22.2.3 Bondjng shall be by a positive means, such as by clamping, riveting,bolted or screwed
connection, dr by welding or soldering and brazing for materials having a softening or'melting point more
than 454°C.
22.2.4 The bonding connection shall penetrate nonconductive coatings sush,as paint or vitreous enamel.

22.2.5 Among the factors to be taken into consideration when judging the acceptability of a clamping
device are the:

a) effect of assembling and disassembling the appliabce for servicing; and
b) likelihood that the device will not be reassembled in its intended manner.

22.2.6 If the pdequacy of a bonding connection cannot be determined by examination, it shajl comply with
the requiremént in Clause 22.2.11.

22.2.7 A borlding conductor shall have across-sectional area not less than that of the bond|ng conductor
of the power{supply cord.

22.2.8 A borlding conductor:

a) may be smaller thanspecified in Clause 22.2.7 if it complies with the requirements in Clause
22.2.112; or

b) fof a component or separate electrical enclosure, may be smaller than specified [in Clause
22.2.[7, hutshall not be smaller than the conductors supplying power to the component or
components within the separate enclosure.

22.2.9 A bonding conductor intended to be permanently connected to the power supply shall not be
smaller than the size specified in Table 5, except as provided in Clause 22.2.8.

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.
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22.2.11 If a test 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 6.

22.2.12 A bonding conductor having a cross-sectional area less than that of the bonding conductor of the
power-supply cord and the bonding connections may be used if the connection does not open when
carrying a current of 200% of the rating of the appropriate branch-circuit protective device for the time

specified in Table 6.

22.3 Continuity of grounding circuit

22.3.1 The resistance between the point of connection of the equipment-bonding means, at or within the

appliance, ar

22.3.2 With

However, if |
supply of nof
means to a

between thes
the current in
shall not be i

22.4 Groung

22.41 A wiri
comply with 1

22.4.2 A te
equipment-bq

Note:
the edq

appliance, or only outside the appliance.

22.4.3 A wir
green-colour
the connectio
screw or pre
servicing o
equipment-gf

d any point In the grounding circuit shall not be more than 0.1 €2.

nacceptable results are obtained, an alternating current of at least/20 A fron
more than 12 V shall be passed from the point of connection of the equip
metal part in the grounding circuit, and the resulting drop in potential shall

e two points. The resistance shall be determined by dividing.the drop in poten
amperes passing between the two points. The bonding conductor of a powe
ncluded in this measurement.

ing terminals and leads

ng terminal or lead for attaching an equipment<bonding conductor shall be provi
he requirements in Clause 21.

rminal for attaching an equipment-bonding conductor shall be su
nding conductor can be connected, either inside or outside the appliance.

uipment-bonding conductor tordamage may be such that the conductor can be connected

-binding screw intended for the connection of an equipment-bonding conducto
d head that is hexagonal, slotted, or both. A pressure terminal connector inten
n of such a_conductor shall be marked in accordance with Clause 5.1.2.22. Th
bsure termijhal connector shall be located so that it does not require removal

ounding conductor.

Note:

eference to Clause 22.3.1, the resistance may be determined by any~convenient method.

h a source of
ment-bonding
be measured
ial in volts by
r-supply cord

ded and shall

ch that the

A terminal that is placed in close proximity to the terminal box or wiring compartment so ap not to expose

only inside the

r shall have a
ded solely for
wire-binding
uring normal

the .appliance. A sheet-metal screw shall not be used for conngction of an

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 it is

intended to be connected.
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22.4.5 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 Screws and connections

23.1 Screws or other fastenings of fragile insulating parts shall not be so tight as to result in cracking or
breaking of such parts due to expansion and contraction, unless the insulating material 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

24.1 Generdl

24.1.1 Spaci
parts of low-
non-current-g
current-carryi
movable non
be such that

24.1.2 The g
for parts of o

24.1.3 The 3
spacings of &
Such spacing
the values sp

24.1.4 Film-d
being consid

24.1.5 At tern

connectors, 6
connectors, €

c) cu

hgs between uninsulated current-carrying parts of opposite polarity, petwee
voltage and line voltage circuits, and between an uninsulated current-Carryin
arrying metal part, shall not be less than the values specified in Table 7. If a
hg part is not rigidly fixed in position, by means other than friction, between su
current-carrying metal part is in proximity to an uninsulated.live part, the cons
the acceptable minimum spacing is maintained.

pacing between parts of different circuits shall not be-lgss than the largest spag
bposite polarity for the circuits involved.

pacing requirements specified in Clause 24«31 do not necessarily apply to

component of the appliance, such as a,snap switch, lampholder, motor, or
s shall comply with the requirements for'the component in question if they arg
ecified in Table 7.

oated wire shall be regarded. as an uninsulated current-carrying part when
bred.

h uninsulated
g part and a
n uninsulated
rfaces, or if a
struction shall

ings required

the inherent
other device.
smaller than

spacings are

minal screws and studs.id which connection could be made in the field by means of wire

yelets, or the like, the spacings shall not be less than those specified in Tabl
yelets, or the like-are in such position that minimum spacings exist between:

Frent-carrying parts;
Irent-carrying parts of opposite polarity; or

Frent=Carrying parts and non-current-carrying metal parts.

e 7 when the

24.1.6 An insulating liner or barrier of vulcanized fibre or similar material employed in lieu of spacings

shall:

a) not be less than 0.8 mm thick; and

b) be located so, or of such material that, it will not be adversely affected by arcing.

Fibre not less than 0.4 mm thick may be used in conjunction with an air spacing of not less than 50% of
the spacing required for air alone.
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24.2 Alternate spacings - clearances and creepage distances

24.2.1 As an alternative to the specified spacing requirements of Clause 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) fie

b) un

Id wiring terminals; or

insulated 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.

24.2.3 Printg
CEM-1, CEM
to have a mi
No. 0.17 and

24.2.4 Theiin
in CSA C22.
creepage dis
to achieve pd
C22.2 No. 0.

Note
excep|

Note 3
occur

2425 In or
overvoltage s

d wiring boards constructed of Types XXXP, XXXPC, G-10, FR-2, FR:3;
-3, GPO-2, or GPO-3 industrial laminates in accordance with UL 746E-~shall b
himum comparative tracking index of 100 as specified in accordance| with CA
UL 746A.

ternal microenvironment of the enclosure shall be considered pollution degree

P No. 0.2 and UL 840, unless steps have been taken to@ aehieve pollution g
ance by encapsulation or hermetic sealing. For printed wiring boards, coatings
llution degree 1 provided that the coating satisfies the'performance criteria spsg
P and UL 840, and is used within the approved thiCkness.

: Pollution degree 2 is considered an environment where normally only nonconductive g
k occasionally a temporary conductivity caused by<«condensation is to be expected.

: Pollution degree 1 is considered an environment where no pollution or only dry, noncond
5. The pollution has no influence.

Her to evaluate clearances.where the levels of overvoltage are controlle
hall be achieved by providirig an overvoltage device or system as an integr

appliance. The appliance shall be evaluated for the rated impulse withstand voltage spe

C22.2 No. 0.
24.2.6 A deV
a) co

b) ha
No. (

P and UL 840.
ice having exposed Class 2 outputs that:
uld be contacted during normal operation or user servicing; and

s clearances between the Class 2 circuit and an overvoltage as specified in C

FR-4, FR-5,
e considered
N/CSA-C22.2

P as specified
egree 1 at a
may be used
cified in CSA

ollution occurs

uctive pollution

d, control of
al part of the
Cified in CSA

SA C22.2
with

Clear

.2 and protected line-voltage circuits that have been evaluated in accordance

shall be provided with a mechanism to indicate the malfunction of the overvoltage protective device or

system.

25 Resistance to rusting

25.1 Iron 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 such unprotected parts

would be like

ly to result in a risk of fire, electric shock, or injury to persons.
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Note 1:

In certain instances in which the oxidation of iron or steel resulting from the exposure of the metal to air

and moisture is not likely to be appreciable and the thickness of metal and temperature are also factors, surfaces
of sheet-steel and cast-iron parts within an enclosure, there could be instances where protection against
corrosion is not required.

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

26 Polymeri

26.1 General

26.1.1 The r
as enclosurg
containers.

26.1.2 Some
indicates that

26.1.3 The t

the liquid intended to be contained.

[c materials

s, functional polymeric parts, decorative parts, nonfunctional |polymeric p

the polymeric material is acceptable for the properties, being investigated.

bquirements of Clause 26 apply to polymeric materials, including thérmoset mpterials, used

grts, or liquid

tests may be eliminated or modified if specimen testing(as part of a previous|test program

bsts that may be conducted are identified in Table 8. Table 9 specifies the tests applicable

to the polyméric part being evaluated. Table 10 specifies ‘the tests applicable to a polymerjc part that is

subjected to

b solution or solution vapour.

26.1.4 Polymeric material employed to support a;live part, in direct contact with a live part, or in the

vicinity of a i
have the follg
746C:

a) Vv

lume resistivity of at least’50 x 106 ohm-cm:
Note 1: This wvelime resistivity requirement is applicable to polymeric material

Note'2:
conducted to determine compliance.

insulation betwveen uninsulated live parts of opposite polarity, or between uninsulated li
dead metal parts that may be grounded in service or (2) any surface exposed to user contact.

e part, as noted below, shall be rated for use at the operating temperature involved and shall
wing material properties determined in accordance with CAN/CSA C22.2 No.[0.17 and UL

sl,that serve as
e parts and (1)

In lieu of volume resistivity requirement the leakage current test of Clayse 10 may be

b) comparativetracking imdex(C Tt of atteast 175 volts(PEC-3—seenote {a)of Table 13) for

a mo

derately contaminate environment; and

Note 1: This CTI 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 mm (over surface), or in contact with an uninsulated live part that is

spaced less than 12.7 mm (over surface) from either a dead metal p
grounded in service or any surface exposed to user contact;

art that may be

2) located less than 0.8 mm (through air) from an uninsulated live part; or
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3) located less than 0.8 mm (through air) from uninsulated live parts of opposite
polarity that are spaced less than 12.7 mm (over surface) or an uninsulated live part
that is spaced less than 12.7 mm (over surface), from either a dead metal part that
may be grounded in service or any surface exposed to user contact.

Note 2: See C22.2 No.0.17 Clause 6.5 or UL 746C, Figure 6.1, examples 2, 3, and 4, if additional
clarification is needed.

¢) a high current arc ignition (HAI) and hot-wire ignition (HWI) as specified in Table 13.
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 part).

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.

26.1.5 In ref¢rence to Clause 26.1.4, the high current arc ignition of a material'need not be|evaluated as
specified in Glause 26.1.4(c) when:

a) th¢ spacing over the surface of the material is at least 12.7 ‘'mm between:
i) live parts of opposite polarity; and

ii) live parts and grounded noncurrent-carrying metal;

b) th¢ material is evaluated by conducting the\efid-product arc resistance test of ULl 746C using
the ppwer (current, voltage and power factar) of the circuit in the washer; or

c) the live parts are part of a low power-circuit, where the maximum power availablg does not
excegd 15 W.

26.1.6 In ref¢rence to Clause 26.1.4, the-hot wire ignition of a material need not be evaluateg as specified
in Clause 26{1.4(c) when:

a) th¢ material is eval(ated by conducting the abnormal overload test or end-produft glow-wire
test ¢f UL 746C; or

b) the live paris’are part of a low power circuit, where the maximum power available does not
exceged 15 W-

26.1.7 In ref¢rence to Clause 26.1.4, foamed thermoplastic material employed for sound redluction that is
in direct contact with an uninsulated live part or is within 0.8 mm of an uninsulated live part shall be rated
HF-1 and is not required to be evaluated for CTI, HWI, and HAI.

26.1.8 With respect to Clause 26.1.4(b), if suitable measures are taken to protect the environment from
contamination, the material shall have a comparative tracking index of at least 100 V (PLC 4) for a
relatively clean environment.

Copyright UL
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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 Clauses
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 Clauses 26.2.4 and 26.2.8.

26.2.2 With feference o Clause 26.2.1(a), samples of an appliance shall be tested in acqd
Clause 26.2.8. A polymeric part shall show no cracking, leakage, or deterioration thatwol
risk of fire, electric shock, or injury to persons.

26.2.3 Thredq complete appliances shall be subjected to 5 000 cycles of operation. The Ig

cycle shall b

manufacturgr's maximum recommended clothes load or mechanically loaded to
recommendef clothes load. During the wash period, one cup of non-Cencentrated, powg

detergent sh
and 30 g of g
has been addg
shall be oper
completed th
tub makes its
tub or enclos
operation sha

a) Pr

Each
level

b) Ur

Each
the ¢
durat
cycle

the maximum length of time permitted by the timer. The tub shall be log
Il be added during each cycle, one cup of laundry bleach ‘'shall be added ead
and shall be added at equally spaced intervals throughout the test until a totg
hted for 500 cycles, with a maximum out-of-balanee’condition created after the §
b first 2 500 cycles. The maximum out-of-balanee condition is one that is produ
maximum excursion from the at-rest paosition without striking against the sidg
ure and without causing the out-of-balahce switch (if so equipped) to functid
Il be as follows:

bgrammed Cycle (Automatic Wash and Rinse Appliance)

hot 60°C wash, cold rinsg.

programmed, Nonwringer Appliance

ycle shallkberas recommended by the manufacturer if it results in a cycle of gn
on. Onltwin-tub appliances, washing and spinning shall occur simultaneously

ordance with
Id result in a

ngth of each
ded with the
simulate the
ered laundry
h third cycle,
| of 15 000 g

ed. If the appliance has a means of extracting watérby spinning the clothes, each appliance

samples have
ced when the
b of the outer
n. A cycle of

cycle shall consist of thesmyaximum duration for wash and rinse cycles, maximpum water

cycle shall_consist of 60°C water fill, wash, drain, cold-water fill, rinse, drain and, spin, or

pater
after the first

c) W

Mger Apptiance

Each cycle shall consist of 60°C water fill, 18 min wash, drain, cold-water fill, 5 min rinse and,

drain


https://ulnorm.com/api/?name=UL 2157 2019.pdf

Copyright UL

98 CSA C22.2 NO. 169-18 ¢ UL 2157 MAY 28, 2018

26.2.4 With reference to Clause 26.2.1(b), specimens as described in Clauses 26.2.5 or 26.2.6 shall be
tested for tensile strength and tensile impact energy. The average tensile strength and tensile impact
energy of the conditioned specimens shall be at least 50% of that of the as-received specimens for each
condition.

26.2.5 With reference to Clause 26.2.4, each specimen shall be approximately 203 mm by 76 mm, having
a thickness equal to the minimum thickness of the polymeric material as used in the part. The average
tensile strength of five as-received specimens shall be determined as described in Clause 26.2.7, and the
average tensile impact energy of five as-received specimens shall be determined as described in Clause
26.2.8. Additional specimens shall be subjected to the following conditioning:

a) for a part subjected to wash water, 30 specimens (10 for each period) shall be immersed for
30, 60, and 138 days at 82°C in 2.5% (by Weight), aqueous Taundry defergent solufion;

b) fo a part subjected to laundry bleach, 10 specimens shall be immersed ford 00D h at 100°C
in 10p% bleach; and

c) 40| specimens measuring approximately 203 mm by 76 mm, having a thickness g¢qual 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 fazor blade
with @n applied force of 0.45 kg. Three groups of ten specimens, each group consisting of five
crosg-hatched and five plain specimens, shall be immersedin laundry detergent and bleach
solutjon at 82°C for periods of 30, 60, and 138 days. Thevaundry detergent and blgach solution
shall|consist of 50 g of non-concentrated powdered faundry detergent and 100 ml gf bleach per
litre @f water.

26.2.6 With feference to Clause 26.2.4, the polymeric-material under test shall be moulded to form the
test specimens indicated in Clauses 26.2.7 and 26.2:8 having a thickness equal to the minimum thickness
of the polymgric material as used in the part. These test specimens shall be tested as indicatpd in Clauses
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
considlered representative of the testing of a reduced thickness provided the non-impact testing pt the minimum
thickrless of the polymeric material as used in the part complies with the applicable requirements of Clause 26.

26.2.7 After ponditioning the mmaterials as specified in Clause 26.2.5(a), (b), or (c), the tepsile strength
shall be detefmined in acéerdance with ASTM D 638, using Type | specimens.

26.2.8 After ponditioning the materials as specified in Clause 26.2.5(a) or (b), the tensile impact energy
shall be detefmined’in accordance with ASTM D 1822, using Type S specimens.
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26.3 Immersion

26.3.1 A polymeric part shall show no cracking, leakage, or deterioration that would result in a risk of fire,
electric shock, or injury to persons when subjected to one of the following exposures in accordance with

Table 10:

a) Test No. 1

Three samples of the complete assembly shall be immersed in a solution for 1 000 h at a

temp

erature 10°C above that temperature to which the part is subjected, but not less than 70°C.

The solution shall consist of 25 g of powdered laundry detergent (not soap) and 50 ml of
laundry bleach per litre of water.

b) TLst No. 2

Thre¢ samples of the complete assembly shall be immersed in a solutionfor1 000/ h at a

temp
The

solut
press

agent.

c) Test No. 3

erature 10°C above that temperature to which the part is subjectedybut not legs than 70°C.
bleach solution shall be 100% laundry bleach. The powdered latihdry detergent (not soap)
on shall be a saturated aqueous solution at the test temperature and at atmogpheric

ure. If other solutions are to be investigated, they shall be 100% concentration of the

Threg¢ samples of the complete assembly shall be*immersed in a solution for 168 h|at a

temp
The
blead

erature 10°C above that temperature to which the part is subjected, but not legs than 70°C.
bolution shall be 25 g of powdered laundry*detergent (not soap) and 50 ml of laundry
h per litre of water.

Note: The immersion test may bé‘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 testefl polymeric
part;

b) the'candidate polymeric part has a minimum thickness not less than the ofliginally tested
polymeric part; and

¢) the candidate polymeric part is subjected to an operating temperature not more than the
originally tested polymeric part.
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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 this test:

a) spacings shall not be reduced to less than those specified in Table 7;

b) current-carrying parts or internal wiring shall not be exposed, as determined in accordance
with Clause 8;

c) there shall be no damage that would increase the risk of fire, electric shock, or injury to
persons; and

d)a

Note:

26.5 Horizontal burning rate

26.5.1 The b
specimens m

part exposed to liquid shall not crack or leak.

This test may be waived if the part is required to be subjected to the thermal ageing test,

urning rate of a polymeric part shall have a flammability rating complying with
ay be flat stock of the thickness of the end-use part or cut from the part.

Note:
0.17

26.6 Flammability

26.6.1 Cord-

26.6.1.1 Spe
0.17 and UL

26.6.1.2 In
accordance \
parts moulde

26.6.1.3 If a
that involve 3
or HB. To de
no insulated
shown in Fig

aterials not classified HB may be tested in accordance with’the needle flame test of CAN
the 12 mm or 20 mm flame test described in UL 746C, using parts moulded from the poly

Connected appliances

cimens of a polymeric part shall be subjected to the tests specified in CAN/CS
04, and shall be classed V-1 mihimum.

reference to Clause 26.6.1.1, materials not classed V-1 minimum may
yith CAN/CSA-C22.2.No. 0.17 and the 20 mm flammability test described in U
1 from the polymerie ' material.

metal or V-0'polymeric material sub-enclosure houses all insulated or uninsulg
risk of firej-the overall polymeric outer enclosure may be classed 5VA, 5VB,

erminglif live parts presenting a risk of fire are adequately housed within the s
or uninsulated live parts shall be contacted as determined by application of
ire \I¥to the sub-enclosure. (See also Clause 26.6.1.5.)

tlause 26.13.

HB. The test

CSA-C22.2 No.
fmeric material.

bA-C22.2 No.

be tested in
| 746C using

ted live parts
-0, V-1, V-2,
Lib-enclosure,
the probe as

26.6.1.4 In addition to complying with the relevant requirements of Clause 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 Clauses 26.6.3 including connections
to the components specified in Clause 26.6.1.6.
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26.6.1.5 In reference to Clauses 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 Clause 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 (C22.2 No. 111 and UL 20; C22.2 No. 43
and UL 496; C22.2 No. 42 and UL 498; or C22.2 No. 55 and UL 1054) with respect to resistance to
ignition, resistance to arcing, or overload and endurance testing.

26.6.2 Permanently connected appliances

26.6.2.1 Spdcimens of a polymeric part shall be subjected 1o the tesis specified in CAN/CPA-C22.2 No.
0.17 and UL P4, and shall be classed 5VA.

26.6.2.2 In re¢ference to Clause 26.6.2.1, materials not classified 5VA may be tested”in acg¢ordance with
CAN/CSA-C32.2 No. 0.17 and the 127 mm flammability test described in UL 746C using garts moulded
from the polymeric material.

26.6.3 Electijical connections for cord connected and permanently conneeted appliances
Note: [See Figure 11 for guidance in the application of Clause 26.6.3,
26.6.3.1 Thefse requirements shall not apply to welded or soldered connections.

26.6.3.2 All glectrical connections where the total circtit load is greater than 60 watts quring normal
operation shall:

a) cgmply with Clauses 26.6.3.4, 26.6.3,5, and 26.6.3.6; or
b) bg¢ evaluated as specified in Clause 14.7.

Note: A risk of fire is considered to exist at any two points in a circuit where a power ¢f more than 15
watts can be delivered into an external resistor connected between the two points within 5 seconds. To
deliver 15 watts at\a.connector, the circuit must have a nominal load of 60 watts or morg. This is based
on the maximum power transfer theorem that shows an electrical connection can only [dissipate 1/4 of
the power of\the load when the resistance of the connection is equal to the resistance ¢f the load.

26.6.3.3 Elegtrical connections are not required to comply with Clause 26.6.3.2 when all miating parts of
the electrical connection are provided with a component (eg, contacts within a switch or relay,, connections
within a motqr; efc’) that complies with the relevant component standard. Electrical connections that are
mated to the compornentfromtheapptiance are Tequiredto comply with Ctause 26:6-372:

26.6.3.4 With reference to Clause 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 9, shall have a flammability
classification as follows:

a) VW-1 for wire evaluated in accordance with UL 1581 and FT1 for wire evaluated in
accordance with CSA C22.2 No. 2556;

b) VW-1 for tubing and sleeving evaluated in accordance with CAN/CSA-C22.2 No. 198.1 and
UL 224 or UL 1441; or
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c) as evaluated in accordance with CSA C22.2 No. 197 and UL 510 for flame-retardant
insulating tape.

26.6.3.5 With reference to Clause 26.6.3.2, polymeric materials located within 3 mm of an electrical
connection, as shown in Figure 9, 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 according to IEC 60695-2-13; or

d) wifhstands glow-wire Test (GWT) according to TEC 60695-2-11 with a minimum_tést severity
of 750°C and during the test flames persist for no longer than 2 s.

26.6.3.6 With reference to Clause 26.6.3.2, all nonmetallic combustible materials”locat¢d within the
envelope of & vertical flame cylinder having a diameter of 20 mm and a height '¢H 50 mm, placed above
the center of the connection zone and on top of the nonmetallic parts that are supporting cufrent-carrying
electrical conpections, as shown in Figure 10, 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 an¢d UL 94 and
IEC $0695-11-10;

b) a[minimum of SC-0 or SCTC-0, in accordance with, CSA C22.2 No. 0.17 and ULl 1694; or

¢) a minimum VW-1 for wire, tubing, sleeving and tape in accordance with Clause P6.6.3.4(a),
(b), gnd (c).

26.6.3.7 With reference to Clause 26.6.3.6 and\Figure 10, 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 @is shown in Examples 1-3 ofi Figure 10. In the case of uninsulated connections, the flame
cylinder shalllbe placed above the center-of each connection zone and directly on top of cufrrent-carrying
conductors ap shown in Examples 4-6J)of Figure 10. The flame cylinder shall project through all metallic
and polymeri¢ 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 Clause 14.7.
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26.7 6.8 J impact (ambient and low temperature)

26.7.1 A polymeric part shall be subjected to the impact test specified in Clause 26.7.2. As a result of the

impacts:

a) spacings shall not be reduced to less than those specified in Table 7;

b) current-carrying parts or internal wiring shall not be exposed, as determined in accordance
with Clause 8; and

c) there shall be no damage that would increase the risk of fire, electric shock, or injury to
persons.

26.7.2 Samp
Counter-supy

Samples sha
a) G
b) fo

three
main

be s

26.7.3 Each

can be expos

0.54 kg steel
as a pendulu
shall be mou
location.

Note:

completion of any one of the sequences represented in Figure 14.

les of the polymeric part shall be subjected to the impact test described in“Q
orted, floor-supported, fixed, and stationary appliances shall be subjectedto §

| be tested from each group as follows:

foup A shall be tested in as-received condition; and
I Group B, the tests shall be performed on samples that(have been conditiong
samples of indoor equipment shall be cooled to a tetmperature of 0.0 +2.0°C
ained at this temperature for 3 hours. While the samples are still cold, the sar]
bjected to the impact test.

of three samples of the appliance shall be Subjected to a single impact on an
ball, dropped through a vertical distance of 1.29 m. The ball may be swung th

M or allowed to fall freely to produce-the required impact force; see Figure 13.
hted in its intended position and(shall be subjected to a single impact directed

Fewer samples may be used,/in accordance with Figure 14. The overall performance is a

lause 26.7.3.
.8 J impacts.

d as follows:
and
nples shall

surface that

ed to a blow during intended use. The impacts shall be produced by a 50.8 tnm diameter,

rough an arc
Each sample
at a different

cceptable upon
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26.8 Static load

26.8.1 A polymeric part on which a person could stand shall be subjected to the loading described in

Clauses 26.8

a) sp

.2 and 26.8.3. As a result of the loading:

acings shall not be reduced to less than those specified in Table 7;

b) current-carrying parts or internal wiring shall not be exposed, as determined in accordance
with Clause 8; and

¢) a condition shall not be produced that would increase the risk of fire, electric shock, or injury

to pe

rsons.

26.8.2 The t
been subject

thick by 102

bst shall be conducted on as-received samples and then repeated on samp
bd to the mould stress-relief test, Clause 26.4.

m wide by 254 mm long, and separated by a distance of 25.4 mm along the 2

26.8.3 Two Frdwood or equivalent material boards having rounded edges and’¢orners, €

shall be plac
board for 3

evaluate the
test damages

d on the surface under investigation. A 890 N force shall be.applied simultane
min. The test shall be repeated, as necessary, on several/different areas
polymeric part. A different sample shall be used for each) subsequent test if 1
or reduces the integrity of the part.

26.9 56.7 J impact

26.9.1 A pol
Clause 26.9.1

a) sp

b) cu
with

ymeric part on which a person could jumpZshall be subjected to the impact
P and 26.9.3. As a result of the impact:

acings shall not be reduced to less\than those specified in Table 7;

rrent-carrying parts or internal_wiring shall not be exposed, as determined in a
Clause 8; and

es that have

ach 25.4 mm
54 mm edge,
pusly to each
o completely
he preceding

described in

ccordance

c) there shall be no damage-that would increase the risk of fire, electric shock, or ifjury to

persq

26.9.2 The t

26.9.3 A har
86.5 mm wid

ns.
st shall be_conducted on as-received samples.

dwood ‘or)equivalent material board having rounded edges and corners, 25.4

b by 127 mm long, shall be placed in the area under investigation. A 45.4 kg w|

mm thick by
eight shall be
test shall be

dropped fron[ a“height of 127 mm to impact evenly over the surface of the board. The

repeated on df :
the preceding test damages or reduces the integrity of the part.

equent test if

Note: Alternatively, this test may be conducted at different height and weight combinations that result in an
impact of 56.7 J, provided they are not less severe than if conducted as specified.
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26.10 Thermal cycling

26.10.1 A polymeric part shall be tested as described in Clause 26.10.2. The part shall show no cracking,
leakage, or deterioration that would increase the risk of fire, electric shock, or injury to persons.

26.10.2 Three samples of the polymeric part shall each be subjected to 50 cycles of thermal cycling, with
each cycle consisting of 1 h in a circulating-air oven at a temperature 10°C above that temperature to
which the part is subjected, but not less than 70°C, followed by 1 h in a room ambient of 25°C.

26.11 Hot-wire ignition

26.11.1 A polymeric material shall be tested as described in Clause 26.11.2. The part shall not ignite for
at least 15 s.

Note: |JA polymeric material that does not ignite when tested as specified in the abnormal-current ftests described
in UL [746C is acceptable.

26.11.2 Bar ppecimens shall be subjected to the hot-wire-ignition test specified in CAN/C$A-C22.2 No.
0.17 and UL [746A.

26.12 Thermal ageing
26.12.1 A pdlymeric part shall be tested as described in Claus® 26.12.2. As a result of the|test:
a) spgcings shall not be reduced to less than those specified in Table 7;

b) cufrent-carrying parts or internal wiring shall’not be exposed, as determined in agcordance
with Clause 8;

¢) a ¢ondition shall not be produced, that would increase the risk of fire, electric shqck, or injury
to persons; and

d) a part exposed to liquids shall not crack or leak.
26.12.2 Thrge complete samptes®of the polymeric part shall be placed in an oven for 1|000 h at the

temperature $pecified in Table,11. The parts shall be removed from the oven, cooled to room|temperature,
and examinefl for complighce with the requirements of Clause 26.12.1.
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26.13 Volume resistivity

26.13.1 The resistance per unit volume (volume resistivity) of the polymeric material shall not be less than
the values specified in CAN/CSA-C22.2 No. 0.17 and UL 746C. The volume resistivity shall be determined

in accordance with CAN/CSA-C22.2 No. 0.17 and UL 746A.
26.14 Enclosure flammability - large mass consideration

26.14.1 A polymeric part shall be composed of the material that is to be tested as describ
or UL 94. The flame-spread rating of the part shall not exceed 200.

26.15 Abnormal operation test on enclosures

ed in UL 723

26.15.1 A pdlymeric enclosure shall be tested as described in Clause 26.15.2. There shall
a) ignition of the enclosure material;
b) exposure of current-carrying parts, as determined in accordance with Clause 6;

c) deformation or damage that would increase the risk of fire, eleetric shock, or inju
persans.

26.15.2 A pplymeric enclosure that contains a motor, solenoid, relay, transformer, (
component ghall be evaluated by operating the appliancetwith the motor armature loc
solenoid plunger blocked open, transformer secondary shorted, and solid-state compone

be no:

pr

ry to

r solid-state
ked, relay or
nt opened or

shorted. If other electrical components are employed,.€onsideration shall be given to operating them
within the emclosure under an abnormal operating “condition. The abnormal operation fest shall be
continued ungil ultimate results occur, but no longerithan 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 lgnger than the
maximum intgrval permitted by the timer.

26.16 Abnofmal operation test on functional polymeric parts

26.16.1 A fupctional polymeric patt shall be tested as described in Clause 26.16.2. There ghall be no:

ition of the polymeric part; or

b) damage or deformation of the part that would increase the risk of fire, electric shock, or injury

26.16.2 A fupctional polymeric part located below a motor, solenoid, relay component, transformer, or
solid-state co ; i ; 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 overload.
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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 succession. The part shall not
crack or show other signs of deterioration that would reduce its ability to perform its intended function.

26.18 High-current arc ignition

26.18.1 Bar specimens of a polymeric material shall be subjected to a minimum of 30 high-current arcs
in accordance with the high-current arc-ignition test specified in CAN/CSA-C22.2 No. 0.17 and UL 746A.
The specimens shall not ignite.

Note:lPolymeric materials that comply with the end-use product tests under normal curren

speci

27 Manufac

27.1 Plumbihg system leakage test

27.1.1 The manufacturer shall determine that the plumbing system of each appliance prody

leak. The tesg
appliance in

27.2 Ground

Note:

27.2.1 Each
appliance to
blade of the
could becom

27.2.2 Any a
like, may be

27.2.3 Only
by design to

ed in UL 746C are acceptable.

uring and production tests

t shall consist of filling the appliance with a sufficient amount of water and
h manner that will permit any leakage from the plumbing system to be observe

ing continuity test

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

appliance that has a power-supply.-cord having a bonding conductor for ¢
ground shall be tested to determing‘that grounding continuity exists between 1
attachment plug and the accessible non-current-carrying metal parts of the g

b energized.

cceptable indicating device, such as an onmmeter, a battery and buzzer comb
ised to determine compliance with the requirement in Clause 27.2.1.

b single test nged-be conducted if the accessible metal selected is conductive
all other accéssible metal.

conditions as

ced does not
pperating the
d.

nnecting the
he grounding
ppliance that

nation, or the

ly connected
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27.3 Electric strength test

27.3.1 Each appliance shall withstand without electrical breakdown the application of a DC potential or
an AC potential at a frequency within the range of 40 to 70 Hz:

a) between the primary wiring, including connected components, and accessible non-current-

carry

ing metal parts that are likely to become energized; and

b) between primary wiring and accessible low-voltage (42.4 V peak or less) metal parts,
including terminals.

27.3.2 The test shall be in accordance with either condition A or condition B of Table 12.

27.3.3 The gppliance may be in a heated or an unheated condition for the test.

27.3.4 The't
that the appli

Notes

1) A

2) TH

st shall be conducted when the appliance is complete and fully assembled. It ig
ance be unwired, modified, or disassembled for the test.

e.

not intended

part, such as a snap cover or a friction-fit knob, that would interfere with conducting the test need not be
in plag¢

e test may be conducted before final assembly if the test represents that for the completed appliance.

e the risk of

27.3.5 An appliance employing a solid-state compongefb that is not relied upon to redud

electric shoc

component is

potential spe
likelihood of
the circuit.

27.3.6 Thet
a means of i

and that could be damaged by the electric strength potential may be test

5olid-state-component damage, while retaining the representative electric stre

st equipment shall include a transformer having a DC or an AC essentially sinu
dicating the test potential, an audible or visual indicator of electrical breakdow

a manually rgset device to restorethe equipment after electrical breakdown or an automatic

of any unacc

27.3.7 If the

a voltmeter in

27.3.8 If the
indicated:

bptable unit.

output of¢the test equipment transformer is less than 500 V-A, the equipment
the output circuit to directly indicate the test potential.

eutpat of the test equipment transformer is 500 V-A or larger, the test pote

d before the

electrically connected, provided a random sampling of each day’s production ig tested at the
Cified in Table 12. The circuitry may‘be rearranged for the purpose of the test fo reduce the

gth stress of

soidal output,
n, and either
reject feature

shall include

ntial may be

a) by a voltmeter in the primary circuit or in a tertiary-winding circuit;

b) by a selector switch marked to indicate the test potential; or

c) for equipment having a single test-potential output, by a marking in a readily visible location
to indicate the test potential. If marking is used without an indicating voltmeter, the equipment
shall include a positive means, such as an indicator lamp, to indicate that the manually reset

switc

h has been reset following an electric strength breakdown.
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27.3.9 Test equipment other than that described in Clauses 27.3.6 to 27.3.8 may be used if found
acceptable to accomplish the intended factory control.

27.3.10 During the test, the primary switch shall be in the ON position, both sides of the primary circuit
of the appliance shall be connected together and to one terminal of the test equipment, and the second
test-equipment terminal shall be connected to accessible non-current-carrying metal.

Notes:

1) An appliance - resistive, high-impedance winding, and the like - having circuitry not subject to excessive
secondary-voltage buildup in case of electrical breakdown during the test may be tested:

a) with a single-pole primary switch in the OFF position; or

b) with only one side of the primary circuit connected to the test equipment when the
primary switch is in the ON position, or when a primary switch is not used.

2) TI primary switch is not required to be in the ON position if the testing means applies full test potential
betwepn primary wiring and non-current-carrying metal parts with the switch_not in the ON posit{on.
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Table 1

Minimum acceptable distance from an opening to a part that may involve a risk of electric shock

(See Clauses 6.1 and 6.2.)

Minor dimensions of opening,? mm Minimum distance from opening to part, mm
<19.1 114.0
25.4 165.0
31.8 190.0
38.1 318.0
47.6 394.0
54.0 444.0
>54.0 < 152.0 762.0
a See Clause 65
Notes:
1) Between 191 mm and 54.0 mm, interpolation is used to determine a value between values specified ih,the taple.
2) Any dimensipn less than 25.4 mm applies to a motor only.
Table 2
Maximum acceptable temperature rises
(See Clauses 9.1.1, 9.1.3, 9.1.5, 9.1.6 and 9.1.7%)
Location °C
1 Varnished-cloth insulation 60
2 Fuses
a) Class J, L, T and CC
1) tube 100
2) ferrule or blade 85
b) Others 652
3 Fibre employed as electrical insulation 65
4 Woqd or other combustible materialy’including the inside surfaces of the test enclosure 65
and|the surface supporting the appliance
5 Clags A insulation systems ofixcoil windings of an ac motor having a frame diameter of p. ¢ d
morg than 178 mm, a dc motor, and a universal motor in
a) an open motaf
1) thermocouple method
2) resistance method 65
b) a totally enclosed motor 75
1) thermocouple method 70
2) resistance method 80
6 Phenolic composition employed as electrical insulation or as a part, the malfunction of 1258
which could result in a risk of injury to persons
7 Insulated wires and cords 35ef
8 At any point within a terminal box or wiring compartment of a permanently connected 35
appliance
9 Sealing compound 40 less than melting point
10 Capacitors
a) electrolytic 409
b) other types 65"

Copyright UL
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Table 2 Continued

Location °C
11 Class A insulation systems on coil windings of an ac motor having a frame diameter of b,c.d
178 mm or less, not including a universal motor in
a) an open motor; thermocouple or resistance method 75
b) a totally enclosed motor; thermocouple or resistance method 80
12 Class 130 insulation systems, other than as specified in 13 and 14(a); thermocouple 80
method
13 Class B insulation systems on coil windings of an ac motor having a frame diameter of b.cd

more than 178 mm, of a dc motor, and of a universal motor in
a) an open motor

1) thermocouple method 85
2) resistance method 95
b) a totally enclosed motor
1) thermocouple method 90
2) resistance method 100
14 Clags B insulation systems on coil windings of an ac motor having a frame diameter of p. ¢ d
178|mm or less, not including a universal motor in
a) an open motor and on vibrator coils; thermocouple or resistance method 95
b) a totally enclosed motor; thermocouple or resistance method 100
15 Clags F insulation systems on coil windings of an ac motor having’a frame diameter of d

morg than 178 mm, of a dc motor, and of a universal motor in
a) an open motor

1) thermocouple method 110
2) resistance method 120
b) a totally enclosed motor
1) thermocouple method 115
2) resistance method 125
15A Clags F insulation systems on coil windirigs 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
b) a totally enclosed metorthermocouple or resistance method 125
16 Trar)sformer windings
a) Class 105 insulation systems
1) thermocouple method 65
2).resistance method 75
b) Class-130 insulation systems
1) thermocouple method 85
2) resistance method 95
17 Windings of relays, coils, buzzers, and the like
a) Class 105 insulation systems
1) thermocouple method 65
2) resistance method 85
b) Class 130 insulation systems
1) thermocouple method 85
2) resistance method 105

@ These limitations do not apply to classes of fuses that have been investigated and found to be acceptable for use at higher

temperatures.

Table' 2 'Continued on-Next' Page
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Table 2 Continued

Location

°C

b For an automatic washing machine or an automatic combination washer-dryer, the maximum acceptable temperature rises
may be more than the values specified in this table for short intervals during the cycle, provided analysis indicates that the
insulation systems will not be adversely affected by the higher temperature (see Clauses 9.6 and 9.7).
¢ At a point on the surface of a coil where the temperature is affected by an external source of heat, the temperature measured
by means of a thermocouple may be more than the maximum acceptable temperature specified in this table, provided the
temperature as measured by the resistance method is not more than that specified. The temperature measured by means of a
thermocouple may be more than the specified value by

Reference item Temperature rise, °C - thermocouple method

boxes, and the

€ Phenolic com
temperatures nj

entering a motg
investigated an
cords.

9 For an electrg
on insulating m
h A capacitor tH
limit.

d This is the digmeter measured in the plane of the lamination of the circle circumscribing the stator frame; exclu

f A rubber-insullated conductor within a motor, a rubber-insulated motor lead, and a rubber-instlated conductor of

5(a) 15
@) o)
13(a) 20
14(a) 10

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

bosition, rubber, and thermoplastic insulation that has been investigated and found“acceptable for
ay be used at those temperatures.

r may be subjected to a higher temperature if the conductor is provided«with sleeving or a braid t
H found acceptable for use at the higher temperature. This does not apply to thermoplastic-insulat

lytic capacitor that is physically integral with or attached to a moter, the maximum acceptable tenj
pterial integral with the capacitor enclosure shall be not more than 65°C.

at operates at a temperature rise of more than 65°C may be evaluated on the basis of its marked

fing lugs, fins,
use at higher

a flexible cord
hat has been
led wires or

perature rise

temperature

Table 3
Winding temperatures fof’motors in washing machines

(See Clauses 19.7.3, 19.7.4 and 19.7.6.)

Insulatioh system Maximum temperature Average temperature after
During first hour, °C After first hour, °C first hour
Class A 200 175 1%0
Class B or F 225 200 115
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Table 4
Sizes of flat surfaces surrounding connection openings
(See Clause 20.2.7.)

Nominal diameter of opening, mm Corresponding conduit trade size, in Minimum width of surrounding flat
surface, mm
22.23 1/2 3.38
28.17 3/4 3.96
34.93 1 5.03
Table 5

Minimum acceptable size of bonding conductor on an appliance intended to be permanently
connected to the power supply

(See Clause 22.2.9.)

Rating of bmch-circuit overcurrent Size of bonding conductor, AWG (mm?)2
device to which appliance will be Copper wire Aluminum wire
cpnnected, A
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)
a Or equivalent|cross-sectional area.

Table.6
Duration of overcurrent test

(See Clauses 22:2.11 and 22.2.12.)

Rating or set}ing of branch-circuit overcurrent-protective Test time, min
device, A
<30 4
> 30 < 60 6
> 60 < 100 8
> 100 < 200 10

Copyright UL
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Table 7
Minimum spacings

(See Clauses 24.1.1, 24.1.3, 24.1.5, 26.4.1, 26.7.1, 26.8.1, 26.9.1, and 26.13.1.)

Spacing involved

Spacings, mm

<300V

> 300 < 600 V

Through air

Over surface

Through air

Over surface

parts

a) At field wiring terminals? between current-carrying

1) of opposite polarity and between current- 6.3
carrying parts and non-current-carrying metal
parts other than the enclosure

2) and tEeNCIoSUTe

9.5

9.5

12,5

12.9

12.9

12.9

12.5

2) and the

b) At points other than field wiring terminals and

closed-in pointd between current-carrying parts
1) of opposite polarity and between current- 1.6
carrying parts and non-current-carrying metal
parts othpr than enclosures

enclosure 6.3

1.6

6.3

643

12.5

6.3

12.5

c) At closed-in points, such as screw-and- washer 1.6
construction of jan insulated terminal mounted in
metal between [current-carrying parts and non-
current-carryind metal parts

1.6

2.4

2.4

@ These spacinfys do not apply to connecting straps or buses extending away/from wiring terminals. Such spacin
investigated unfer the requirements of (b) of this Table.

hs are

Table 8

Polymeric materials test summary

(See Clause 26.1.3.)

Tes} No. Test

1 Long-term exposiie-tests, Clause 26.2.

2 Immersion testNo. 1 (1 000 h, dilute solution), Clause 26.3.

B Immersion test No. 2 (1 000 h, 100% solution), Clause 26.3.

3 Immersion test No. 3 (168 h, dilute solution), Clause 26.3.

b Mould, stress-relief test (7 h), Clause 26.4.

b Hofizontal burning rate test, Clause 26.5.

7 Flammability test, Clause 26.6.

B 6.8 J impact test (ambient and low temperature), Clause 26.7.

D Static load test (890 N), Clause 26.8.

0 56.7 J impact test, Clause 26.9.

1 Thermal cycling test, Clause 26.10.
12 Hot-wire-ignition test, Clause 26.11.
13 Thermal ageing test, Clause 26.12.
14 Volume resistivity test, Clause 26.13.
15 Enclosure flammability - large mass consideration, Clause 26.14.
16 Abnormal operation test on enclosures, Clause 26.15.
17 Abnormal operation test on functional polymeric parts, Clause 26.16.
18 Abnormal operation test on parts wetted only during an abnormal condition, Clause 26.17.
19 High-current arc-ignition test, Clause 26.18.
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Table 9
Tests on a polymeric part

(See Clause 26.1.3.)

group.
b These require
coating could ri
flammability. A
¢ These tests d
d This test shal
greater than 0.
€ This test may
f An enclosure

enclosure shall
9 Additional corf
h Wash-water t
with Test No. 6
i Material used

subjected to Tg
I See also 26.1

Group? Description Applicable test number®
1 A decorative or nonfunctional part 6, 15¢
2 A functional polymeric part subjected to a temperature of not |5, 6, 15, 17
more than 65°C and not subjected to impact
3 A functional polymeric part subjected to a temperature of not |5, 6, 8, 9%, 108, 15°, 17
more than 65°C and subjected to impact
4 A functional polymeric part subjected to a temperature of 5,6, 13|, 15¢, 17
more than 65°C and not subjected to impact
5 A Tunctional polymeric part subjected 10 a lemperature ot 5,6, 8, 95, 10%, 13, 155, 17
more than 65°C and subjected to impact
6 A part serving as an enclosure or supplementary enclosure 5, 7%h, 8, 9¢, 10°, {2, 15°|16
and subjected to a temperature of not more than 65°C
7 A part serving as an enclosure or supplementary enclosure 5, 7t 8, 9%.10¢, 12, 13, |15¢
and subjected to a temperature of more than 65°C
8 A part spaced less than the distances specified in Clause 14, 199
26.1.4 (bandc)!
a If a polymeric|part falls into more than one test group, separate samples shall be subjected to the tests requiredl for each

ments do not fully cover a plated plastic part if loss of bond strength, between the plastic substrat
bsult in a reduction of electrical spacings, reduction in mechanicahstrength, or reduction in resista
plated plastic part shall be the subject of a separate investigation.

b not apply to an appliance readily movable from one plaeg)to another.

be conducted only on an external part having a dimension greater than 1.83 m or a projected sul
3 m?

be waived for a console.

brovided with a liner of vulcanized fibre, metaldfoil, or other material intended to reduce the flamm
be tested with the liner in place, and the flame shall be applied to the liner.

sideration shall be given to an appliarice-protected by an overcurrent device rated more than 30

ibs need only comply with Test No."6-if the material for the lid complies with Test No. 7. A lid neg
if the material of the wash-watértub complies with Test No. 7.

Wwithin its temperature index based on historical data or a long-term thermal ageing programme né
st No. 13.

4.

b and the metal
hce to

Iface area

hbility of the

n.
d only comply

ed not be
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Table 10
Additional tests on a polymeric part subjected to wash-water, wash-water vapour, concentrated
detergent, or other solutions

(See Clauses 26.1.3 and 26.3.1.)

Group? Description Applicable test numberb-¢
A A part that serves as a wash-water tub 1
Bd A part that serves as a wash-water carrier, hose fitting, sump, 2,11
pump drain valve, diverter valve, or the like

C A part, such as a dispenser, subjected to concentrated 3, 11
detergents or other solutions

D A part subjected to casual splashing of water or vapour or a 4
part subjected to wash water or vapour during intended
operating conditions

E A part subjected to wetting only during an abnormal condition, 19
such as flooding or oversudsing

Table'10 Continued on-Next 'Page
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Table 10 Continued

Group? Description | Applicable test numberb-¢

a If a polymeric part falls into more than one test group, a separate sample shall be subjected to the test required for each
group.

b 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
resistance to liquid leakage.

d Tests for this group may be omitted if the long-term exposure test, Clause 26.2, is conducted.

Table 11
Temperatures for oven conditioning
(See Clause 26.12.2.)

Maximum opgerating temperature of polymeric enclosure Oven temperature, °C
part, °C
> 65 <75 85
> 75 <85 95
> 85 <95 105
> 95 a

2 A polymeric part subjected to a temperature higher than 95°C shall have a temperature index, based on historigal data or a
long-term thernjal ageing program, that indicates its acceptability for use at thé temperature involved. This part shall be the
subject of a separate investigation.

Table 42
Production line\test conditions

(See Clauses27.3.2 and 27.3.5.)

. Condition A Condition B
Ar'ajfi:g?%e Potential, V Time, s Potential, V Time, s
AC DC AC DC
<250 1 000 1400 60 1200 1700 1
> 250 < 600 1 000 + 2V 1400 + 2.8V 60 1200 + 2.4V 1700 + 3.4V 1
V = maximum fnarked voltage.
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Table 13
Material property

(See Clause 26.1.4.)

Material property (units) Flame rating of material

V-0 V-1 V-2 HB
HAI (arcs) >15 >30 >30 >60

(PLC)® ®) @) (&) (1)
HWI (seconds) >7 >15 >30 >30

(PLC)? 4 ) 2 2

aPLC is the performance level category in accordance with UL 746A.
Table 14

Maximum rating or setting of overcurrent-protective device
(See Clause 19.7.9.)

Type of motor

Maximum ampere rating of device as a pegrcentage of

motor full-load’current rating

Motor with mar
marked temper|

ed service factor of 1.15 or more, or with
hture rise of 40°C or less?

125

Any other motg

Ir

115

aMotor manufa

turer's applied marking

Table 15
Operating control corréelation table
(See Clauses 19.12.2:3"and 19.12.7.4.)

Informatigq

bn Operating control requirement

FMEA

result in a risk of fire or electticsshock.

Conduct a failure-mode and effectanalysis (FMEA) to identify components the failure of

hich may

Operating amb

ent Determined via heating test;-€lause 9, of the appliance

Endurance test

ng Except as indicated in-Clause 19.12.7.4:

a) 100 000 cycles for automatic, self-resetting operating controls, and
b) 6 Q00 cycles for manual, non-self-resetting operating controls

Overvoltage C4

tegory | Overvoltage{Category Il

Pollution degre

See Clause 24.2.4

v
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Table 16

Protective control correlation table
(See Clauses 19.12.3.4, 19.12.3.7 and 19.12.7.4.)

Information

Protective control requirement

FMEA

continues to operate as intended.

Conduct a failure-mode and effect analysis (FMEA) identifying component failures which
may result in a risk of fire, electric shock, or injury and confirming the protective function

Operating ambi

ent Determined via heating test, Clause 9, of the appliance

Endurance testing (for
electromechanical devices)

and

a) 6 000 cycles for controls as indicated in Clauses 19.12.5.3, 15.7.9, 19.12.6.4, 19.12.7.4

b) 100 000 cycles, for temperature controls and other protective controls

Overvoltage cal

[egory Overvoltage category 11

Pollution degre

See Clause 24.2.4

w

Radio-frequend
field immunity 4|
disturbances

y electromagnetic
b conducted
Test Level 3

Radio-frequend
field immunity 4
electromagneti

y electromagnetic
b radiated

fields Field strength of 3 V/m

Fast transient 4

ursts

Test Level 3 applied for 1 minute in each polarity

Surge immunity|

Installation Class 3

Electrostatic dijcharge

Severity Level 3

Thermal cycling
devices)

(for electronic

14 days, Assumed temperature range\10.0 +2 °C to the operating ambient

Software class

Software Class B (See Clause 19.12:3.4)

Table. 17

(See'Clause 19.9.4.)

Supplementary overcurrent protective device current rating

Maximum Minimum cord conductor size rating Minimum internal conductor size
supplementary
overcurrent p'[otective
device rating
A AWG (mm2) AWG mm2)
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 9

I 6 A'miaximum.



https://ulnorm.com/api/?name=UL 2157 2019.pdf

Copyright UL

MAY 28, 2018

CSA C22.2 NO. 169-18 ¢ UL 2157

119

Figure 1
Articulated probe with web stop

(See Clauses 6.1, 6.3, 15.8.4 and 26.6.1.3.)
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PA1

Figure 2
Probe for film-coated wire

(See Clauses 6.2 and 6.3.)
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Figure 3
IEC accessibility probe with stop plate
(See Clauses 6.2 and 6.3.)

St lat
| 1 Stop plate 180
80
' 60
! ! A3 0—;36"50' Cylindrical
|| ! | | |
LA (@) = )sH ) -5 : /@\%
T R N, D
A
10 A-A B-B
! @50 SEGTION
| . <_20_>
— LU C
AlD o | ! Spherical
mensions in OT(_ ! iéﬂmf\%/
Millimeters N - - % |
QL@ {Z)==il1
e
SECTION ~
pal20-1 L

Dimensions in njm

Material: metal, gxcept where otherwise specified

Linear: dimensigns in mm

Tolerances on djmensions without specific tolerance:

on angles: 0/-10’

on linear dimensions:
up to 25 mm: 0/0,05
over 25 mm: £ 0,2

Both joints shall permit movement in the same plane and the same direction through an angle of 90° with a 0 to + 10° tolerance.
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Figure 4
Probe for uninsulated current-carrying parts

(See Clauses 6.2 and 6.3.)

- ANY CONVENIENT LENGTH
12.7mm DIA.
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N j<
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PA130B
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Figure 5
Expected life of insulation vs temperature rise

(See Clause 9.1.7.)
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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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Figure 6
Leakage current measurement circuits
(See Clauses 10.4 and 10.6.)
PRODUCT METER

73:3:33:53;__ INSULATING
- TABLE

/e
GROUNDED SUPPLY CONDUCTOR B

Product intendgd for connection to o 120-volt power supply, os illustrated above.

- PRODUCT METER
$ 120V A
240 = ==
‘ 120V ]
1

St 3 ;:‘ INSULATING
TABLE

ANN

GROUNDED SUPPLY CONDUCTOR B

Product intendpd for connection to a 3-wire, grounded neutral power supply, as illustrated above.

? - PRODUCT METER
120V A
240V <=—] St = ) S ——
N = ]
‘ 120V o —
1 - | OJ'_.J,

L_

= | |nsulaTing
TABLE

GROUNDED SUPPLY CONDUCTOR B\

Product intended for connection to a 5—wire, grounded neutral power supply, as illustrated above.

LC300J

A Probe with shielded lead.

B Separated and used as clip when measuring currents from one part of appliance to another.
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Figure 7
Location and extent of barrier
(See Clause 17.5.5.)

5° |

X/\ I‘l\ C
\I\\
\J\ \\

j\\ o

\/
EB120A

A Region to be phielded py\barrier. This will consist of the entire component if it is not otherwise shielded, and vill consist of the
unshielded portipn of a.cemponent that is partially shielded by the component enclosure or equivalent.

B Projection of qutline 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.

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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Figure 8
Grounding symbol
(See Clause 5.1.2.22.)

IEC417, Symbol

5019
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Figure 9
Definition of within 3 mm of an electrical connection

(See Clauses 26.6.3.4, 26.6.3.5 and Figure 11.)

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.

A Terminal connection zone
B Wire crimp connection zone
| Current through the connection

X Distance from the connection
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Figure 10
Placement of flame cylinder

(See Clauses 26.6.3.6 and 26.6.3.7.)

D : D :
D |
C 1 | 1 C 1 | 1 ! | !
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A | A | A i
Hxample 1 Example 2 Example 3
D Do peecleo_.

%////% ¢
1. s
= = —— R — o
% Vsl
A [ A [
Hxample 4 Example 5
su1833

A Center of connection zone

B Non-metallic material supporting current carrying connection

C Metallic or non-metallic material

D Metallic or non-metallic material
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Figure 11
Flammability of polymeric materials in connectors

(See Clause 26.6.3.)

Flammability requirements for polymeric materials
and wire, tubing, sleeving and tape

)

Minimum HB Yes Welded or Soldered Connection?
i No
No -
Minimum HB Circuit greater than 60 watts
\i/ YeS
or
and
- For parts within a 20 mm x 50
Fdr parts within 3 mm of ) . )
dectrical connection mm cylinder abovg the center Nichrdme Wire Test
of the connection zone
VW-1[* wire, tubing, sleeving; VW-1* wire, tubing, sleeving;
ang flame retardant tape and flame.rétardant tape
* In|Canada, FT1 wiring is * In €anada, FT1 wiring is
required. required.

Minimum Minimum | Minimaum Minimum

o V-0 Minimum
V-0or | | SCOor | o |77RGGWIT VTN O 1 or | sCOor
VTM-0 SCTC-0 or 750°C -0 or SCTC-0

| | (o |

su1939c
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Figure 12
View of appliance top (Spill locations and direction of spills)
(See Clause 14.6.2.)

10% 10%

Mid point
10% T
X X X
Mid point | >< >< N
PS X PS
|

10% l

su2738a

X denotes spill Ipcation.

Arrows denote spill direction.

Figure 13
Ball.impact test
(See Clause 26.7.3.)

Q¥ SPHERE

: START
| POSITION
|
|
|
H |

|
|
|
I SPHERE
| IMPACT
| POSITION
L7

»;

TEST

SAMPLE
" /RIGID SUPPORTING SURFACE /
/ /7 7S S S S S S S

IP120
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I
I
I
I
|
i SPHERE
| START
N ! POSITION
-
@ I
(o] I
& |
? |
\o 1 \ P
z | S H
\é SN O
\® TEST [~
2 SAMPLE SPHERE
3 IMPACT POSITION
\ RIGID SUPPORTING_SURFAGE
NN N NN NN
IP 160

Note 1: H in Figyre 13 indicates the vertical distance the sphere must travel to produce the desired impact.

Note 2: For the |ball-pendulum impact test the sphere shall contact the test sample whensthe string is in the veftical position as
shown.

Note 3: The badgking surface shall consist of 19 mm plywood over a rigid surfagevof concrete. An equivalent non{resilient backing
surface may be psed.

Figure 14
Proceduyres for impact tests (Each series consists of one ball impact on each sample as
applicable)
(See Clause 26.7.3.)

Sample Number

Series
Num—
ber 2 3 12 3 12 3 12 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
I I I I
S 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
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SUPPLEMENT SA - OZONE GENERATING WASHING MACHINES
SA1 Scope

SA1.1 The requirements outlined in this Supplement shall be applied to washing machines generating
ozone during normal operation. These requirements are applied in addition to the requirements specified
in this Standard.

SA1.2 An appliance shall not produce a concentration of ozone exceeding 0.050 parts per million by
volume when tested as described in this Supplement. A transitory concentration in excess of 0.050 ppm
but less than 0.100 ppm is acceptable if the average of any five consecutive 1 min average measurements
is less than (J.O50 parts per million.

SA2 Ozone [Test
SA2.1 Chamber specifications

SA2.1.1 The|test shall be performed in a room having a volume of 26.9<\31.1 m® with a minimum side
dimension of[2.4 m and a maximum height dimension of 3.0 m without openings. The test chamber walls,
ceiling, and floor shall be surface treated (polished) stainless steel o other nonporous and non-reactive
material equijalent to stainless steel.

SA2.1.2 The
conditions. T
determined u

SA2.1.3 Dur
humidity of 5
with the appl
the test.

SA2.1.4 The

SA2.1.5 The
positioned wi
where the de|
lid shall be o

air tightness of the chamber shall be evaluated using ASTM D6670 at
P be considered air tight the chamber shallkhave an air exchange rate of
sing either the fan pressurization or tracer.gas methods.

ng the test, the test room shall be maintained at a temperature of 25 + 2°C

D + 5 percent. Prior to the start of this test, the ozone background level shall
ance off. The background level shall be subtracted from the maximum measu

appliance shall be located in the center of the test room floor.

th the sample tlbe opening located 50 mm from where the detergent drawer

ben during this test.

10 Pa static
D.03 ACH as

be measured

]md a relative
ement during

ozone concentration shall be measured using a single ozone monitor sampling tube

s inserted, or

fergent lid is ‘opened. The detergent drawer shall be removed or the detergent|jcompartment
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SA2.2 Equipment specifications

SA2.2.1 The ozone analyzer shall be able to record and/or report data on 0.001 ppmv increments, and
shall have an accuracy of £0.010 ppmv or better.

SA2.3 Test conditions
SA2.3.1 A new appliance shall be loaded with test cloths as specified in Clause 4.3 to the minimum load

(1.36 kg) in accordance with the 10 CFR 430, Appendix J2 to Subpart B Uniform Test Method for
Measuring the Energy Consumption of Automatic and Semi-Automatic Clothes Washers, Table 5.1, Test

Load Sizes.

SA2.3.2 A hpusehold automafic washing machine and commercial washing machine shal
without deterpgent for four successive operations of the appliance through the completernwas
that gives thg highest ozone output.

SA2.3.3 A 4 min interval shall be allowed between successive cycles to répresent u
reloading of the clothes load. During this off period, the test cloth load shall not,be changed
or lid shall b¢ opened within 10 s of the completion of the cycle to the miaximum extent a
construction and closed immediately before starting the next cycle. If the appliance is provide

be operated
5hing cycle(s)

hloading and
but the door
lowed by the
d with a door

or lid lock in jJaccordance with Clause SAB, the door or lid shall be,opened immediately affer the lock is
disengaged.

SA2.3.4 Water shall be supplied to the appliance in accordatce with Clause 9.7 or 9.9.
SA2.3.5 The| outlet of the hose from the drain pump.shall be 900 mm above the floor pn which the
appliance regts and shall be routed out of the test chamber.

SA2.3.6 If the washing machine is operable with-the detergent dispenser removed or opgned, the test
shall be repegted with the detergent dispenseropened or removed as permitted by the consjruction of the
washing machine.

SA2.3.7 If the maximum ozone concentration in the test chamber is dependent upon the fupctioning of a
control, the washer will be subjeected to the ozone emission test with and without this cgntrol function
defeated, unless this control function has been evaluated as a protective control as speciffed in Clause
19.12.3.

Note: [For example,-if the ozone generator operation time is limited by the control, the test will be repeated with
this cpntrol function defeated to cause continuous operation of the ozone generator.

SA2.3.8 If thp.ozone generatlng dewce is prowded W|th a f|Iter which is replaceable or remgvable without
the use of a (oo

SA3 Markings and Instructions
SA3.1 The Important Safety Instructions outlined in Clause 5.2.2 shall include the following, or equivalent:
“This appliance produces ozone within the washing compartment during normal operation. Long-term

exposure to ozone or exposure at elevated levels may result in respiratory problems, especially for the
infirmed, elderly, and children.”
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