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Summary of Topics

This new Edition dated October 30, 2024 incorporates editorial changes including renumbering and 
reformatting to align with current style.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-c222-no-16924-pdf/


tr2 OCTOBER 30, 2024 - UL2157

No Text on This Page

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-c222-no-16924-pdf/


ANSI/UL 2157-2024

CSA Group
C22.2 No. 169:24
Sixth Edition

ULSE Inc.
UL 2157
Fifth Edition

Electric Clothes Washing Machines and Extractors

October 30, 2024

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-c222-no-16924-pdf/


Commitment for Amendments

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

ISBN 978-1-4883-5255-3 ©© 2024 Canadian Standards Association

All rights reserved. No part of this publication may be reproduced in any form whatsoever without the
prior permission of the publisher.

This Standard is subject to review within five years from the date of publication, and suggestions for its
improvement will be referred to the appropriate committee. To submit a proposal for change, please
send the following information to inquires@csagroup.org and include "Proposal for change" in the
subject line: Standard designation (number); relevant clause, table, and/or figure number; wording of
the proposed change; and rationale for the change.

To purchase CSA Group Standards and related publications, visit CSA Group’s Online Store at
store.csagroup.org or call toll-free 1-800-463-6727 or 416-747-4044.

©© 2024 ULSE Inc. All rights reserved.

Our Standards for Safety are copyrighted by ULSE Inc. Neither a printed nor electronic copy of a
Standard should be altered in any way. All of our Standards and all copyrights, ownerships, and rights
regarding those Standards shall remain the sole and exclusive property of ULSE Inc.

This ANSI/UL Standard for Safety consists of the Fifth Edition. The most recent designation of ANSI/UL
2157 as an American National Standard (ANSI) occurred on October 30, 2024. ANSI approval for a
standard does not include the Cover Page, Transmittal Pages, Title Page (front and back), or the
Preface.

Comments or proposals for revisions on any part of the Standard may be submitted to ULSE at any
time. Proposals should be submitted via a Proposal Request in the Collaborative Standards
Development System (CSDS) at https://csds.ul.com.

For information on ULSE Standards, visit http://www.shopulstandards.com, call toll free 1-888-853-3503
or email us at ClientService@shopULStandards.com.

https://csds.ul.com
http://www.shopulstandards.com


OCTOBER 30, 2024 C22.2 No. 169:24 ♦ UL 2157 3

CONTENTS

PREFACE .........................................................................................................................................9

1 Scope ................................................................................................................................ 11
2 Definitions .......................................................................................................................... 11
3 General Requirements and Reference Publications ...............................................................15

3.1 General requirements ................................................................................................15
3.2 Reference publications ..............................................................................................15

4 General Conditions for the Tests...........................................................................................25
4.1 Voltage and frequency ...............................................................................................25
4.2 Test load ...................................................................................................................25
4.3 Test fabric .................................................................................................................25
4.4 Thermocouples .........................................................................................................26
4.5 Laundry detergent .....................................................................................................26
4.6 Laundry bleach..........................................................................................................26
4.7 Cheesecloth for heating and abnormal tests ................................................................26
4.8 Test temperature .......................................................................................................26

5 Marking and Instructions......................................................................................................26
5.1 Marking ....................................................................................................................26
5.2 Instruction manual .....................................................................................................31
5.3 Installation instructions...............................................................................................33
5.4 Operating instructions ................................................................................................34
5.5 User-maintenance instructions ...................................................................................34
5.6 Appliance stand and wall-mounting kit instructions .......................................................34

6 Protection against accessibility to current-carrying parts.........................................................35
7 Starting of Motor-Operated Appliances .................................................................................41
8 Power Input and Current ......................................................................................................42
9 Heating ..............................................................................................................................42

9.1 General ....................................................................................................................42
9.2 Appliances intended for closet installation....................................................................48
9.3 Wall-insert or recessed appliances..............................................................................48
9.4 Other appliances .......................................................................................................48
9.5 Cord reels .................................................................................................................48
9.6 Nonautomatic washing machine .................................................................................48
9.7 Household automatic washing machine.......................................................................49
9.8 Commercial washing machines ..................................................................................49
9.9 Water heating feature.................................................................................................49
9.10 Household extractors ...............................................................................................49
9.11 Coin-, ticket-, or card-operated commercial extractors ................................................49

10 Leakage Current ...............................................................................................................49
11 Moisture Resistance ..........................................................................................................50
12 Insulation Resistance ........................................................................................................50
13 Electric Strength................................................................................................................50
14 Abnormal Operation ..........................................................................................................51

14.1 Stalled motor and open solenoid test.........................................................................51
14.2 Cord reels ...............................................................................................................51
14.3 Wetting of electrical components...............................................................................52
14.4 Oversudsing............................................................................................................53
14.5 Auxiliary reservoirs ..................................................................................................53
14.6 Liquid spillage test ...................................................................................................54
14.7 Hot coil ignition test..................................................................................................55
14.8 Dry operation...........................................................................................................57

15 Stability and Mechanical Hazards .......................................................................................57
15.1 Automatic restarting of motor ....................................................................................57



4 C22.2 No. 169:24 ♦ UL 2157 OCTOBER 30, 2024

15.2 Stability (freestanding appliances).............................................................................57
15.3 Wall-mounted appliances .........................................................................................58
15.4 Appliance stands .....................................................................................................58
15.5 Sharp edges, projections, and moving parts...............................................................59
15.6 Entrapment .............................................................................................................59
15.7 Washing machines and extraction-type appliances.....................................................61
15.8 Ventilation ...............................................................................................................62

16 Mechanical Strength..........................................................................................................65
16.1 Frame and enclosure ...............................................................................................65
16.2 Back covers ............................................................................................................65
16.3 Glass loading doors and lids .....................................................................................65

17 Construction .....................................................................................................................69
17.1 Current-carrying parts ..............................................................................................69
17.2 Electrical insulation ..................................................................................................69
17.3 Sound and thermal insulation....................................................................................70
17.4 Overflow pipes ........................................................................................................70
17.5 Bottom openings......................................................................................................70
17.6 Plumbing requirements ............................................................................................73

18 Internal Wiring...................................................................................................................73
18.1 General...................................................................................................................73
18.2 Splices and connections...........................................................................................74
18.3 Separation of circuits ...............................................................................................75
18.4 Overcurrent protection .............................................................................................75
18.5 Endurance test for pedestal wire flexing.....................................................................75

19 Components .....................................................................................................................76
19.1 General requirements for components.......................................................................76
19.2 Mechanical assembly...............................................................................................77
19.3 Capacitors ..............................................................................................................77
19.4 Field-installed devices and accessories .....................................................................78
19.5 Heating elements.....................................................................................................79
19.6 Lampholders ...........................................................................................................79
19.7 Motors ....................................................................................................................80
19.8 Motor overload-protective devices.............................................................................81
19.9 Receptacles ............................................................................................................82
19.10 Seals and diaphragms............................................................................................83
19.11 Switches ...............................................................................................................83
19.12 Controls ................................................................................................................85
19.13 Overcurrent protection............................................................................................89
19.14 Electrically operated valves ....................................................................................89
19.15 Terminals and connectors.......................................................................................89
19.16 Pumps ..................................................................................................................90
19.17 Insulating devices ..................................................................................................90
19.18 Adhesives used to secure parts ..............................................................................90
19.19 Transformers and power supplies ...........................................................................90
19.20 Button batteries or coin cell batteries .......................................................................91

20 Supply Connection and External Flexible Cords...................................................................91
20.1 General...................................................................................................................91
20.2 Permanently connected appliances...........................................................................91
20.3 Cord-connected appliances ......................................................................................93
20.4 Bushings.................................................................................................................95

21 Terminals for External Conductors ......................................................................................95
22 Provision for Grounding .....................................................................................................96

22.1 General...................................................................................................................96
22.2 Bonding means .......................................................................................................97
22.3 Continuity of grounding circuit...................................................................................99
22.4 Grounding terminals and leads .................................................................................99



OCTOBER 30, 2024 C22.2 No. 169:24 ♦ UL 2157 5

23 Screws and Connections ................................................................................................. 100
24 Creepage Distances, Clearances, and Distances through Insulation ................................... 100

24.1 General................................................................................................................. 100
24.2 Alternate spacings – clearances and creepage distances ......................................... 102

25 Resistance to Rusting...................................................................................................... 102
26 Polymeric Materials ......................................................................................................... 103

26.1 General................................................................................................................. 103
26.2 Long-term exposure............................................................................................... 106
26.3 Immersion............................................................................................................. 108
26.4 Mould stress relief.................................................................................................. 109
26.5 Horizontal burning rate ........................................................................................... 109
26.6 Flammability.......................................................................................................... 109
26.7 6.8 J impact (ambient and low temperature)............................................................. 115
26.8 Static load ............................................................................................................. 116
26.9 56.7 J impact......................................................................................................... 116
26.10 Thermal cycling ................................................................................................... 117
26.11 Hot-wire ignition ................................................................................................... 117
26.12 Thermal ageing.................................................................................................... 117
26.13 Volume resistivity ................................................................................................. 118
26.14 Enclosure flammability - large mass consideration.................................................. 118
26.15 Abnormal operation test on enclosures.................................................................. 118
26.16 Abnormal operation test on functional polymeric parts ............................................ 118
26.17 Abnormal operation test on parts wetted only during an abnormal condition ............. 119
26.18 High-current arc ignition ....................................................................................... 119

27 Manufacturing and Production Tests ................................................................................. 119
27.1 Plumbing system leakage test ................................................................................ 119
27.2 Grounding continuity test........................................................................................ 119
27.3 Electric strength test .............................................................................................. 120

ANNEX A (Normative) – OZONE GENERATING WASHING MACHINES ......................................... 122

A1 Scope ............................................................................................................................ 122
A2 Ozone Test ..................................................................................................................... 122

A2.1 Chamber specifications.......................................................................................... 122
A2.2 Equipment specifications ....................................................................................... 122
A2.3 Test conditions ...................................................................................................... 122

A3 Markings and Instructions................................................................................................ 123
A4 Polymeric Materials Exposed to Ozone............................................................................. 123
A5 Seals and Diaphragms .................................................................................................... 123
A6 Protection Against Injury to Persons ................................................................................. 123

ANNEX B (Normative) – SAFETY OF SMART ENABLED CLOTHES WASHING MACHINES ........... 125

B1 Scope ............................................................................................................................ 125
B2 General .......................................................................................................................... 125

B2.1 Controls................................................................................................................ 125
B2.2 Separation of circuits ............................................................................................. 126
B2.3 Communication and display devices ....................................................................... 126
B2.4 Communication conductor cables ........................................................................... 126
B2.5 Communication connectors.................................................................................... 127
B2.6 Smart enabled or remote operation......................................................................... 127
B2.7 Remote safety firmware/safety software updates ..................................................... 127

B3 Functional Safety ............................................................................................................ 128
B4 Resistance to Electro Magnetic Phenomena (Immunity)..................................................... 129
B5 Markings and Instructions................................................................................................ 129



6 C22.2 No. 169:24 ♦ UL 2157 OCTOBER 30, 2024

ANNEX C (Normative) – PLUMBING REQUIREMENTS FOR HOUSEHOLD LAUNDRY
EQUIPMENT .................................................................................................................... 130

C1 Scope ............................................................................................................................ 130
C2 Definitions ...................................................................................................................... 130
C3 General Requirements .................................................................................................... 130

C3.1 Machine inspection ............................................................................................... 130
C3.2 Flushing means .................................................................................................... 130
C3.3 Soil accumulation.................................................................................................. 130
C3.4 Air gaps................................................................................................................ 130
C3.5 Water supply system ............................................................................................. 130
C3.6 Overflow and drainage........................................................................................... 131

C4 Test Procedures ............................................................................................................. 131
C4.1 Installation ............................................................................................................ 131
C4.2 Machine examination ............................................................................................ 131
C4.3 Initial cycle............................................................................................................ 131
C4.4 Preparation and test for appliances provided with a washing function ........................ 131
C4.5 Dispensers or injectors .......................................................................................... 132
C4.6 Indication of contamination .................................................................................... 132
C4.7 Conditioning ......................................................................................................... 132

ANNEX D (Normative) – ALTERNATIVE PATH FOR ELECTRONIC CONTROLS REQUIREMENTS..134

INTRODUCTION............................................................................................................................ 134

D1 Scope ............................................................................................................................ 134
D2 General.......................................................................................................................... 134
D3 Definitions ...................................................................................................................... 134

CONSTRUCTION .......................................................................................................................... 136

D4 Components................................................................................................................... 136
D4.1 Printed wiring boards............................................................................................. 136
D4.2 Capacitors ............................................................................................................ 136
D4.3 Isolation devices ................................................................................................... 136
D4.4 Switch mode power supplies .................................................................................. 136
D4.5 Transformers ........................................................................................................ 137

D5 Enclosure....................................................................................................................... 137
D6 Field Connections ........................................................................................................... 137
D7 Creepage Distances, Clearances, and Distances through Insulation................................... 137
D8 Electrical Insulation......................................................................................................... 138
D9 Control Functions ........................................................................................................... 138

D9.1 General ................................................................................................................ 138
D9.2 Protective electronic circuits/controls ...................................................................... 138

D10 Evaluation of the Different Types of Control Circuits......................................................... 138
D10.1 All types of circuits............................................................................................... 138

D11 Protective Electronic Circuits.......................................................................................... 139
D12 Operating Controls or Circuits that Perform Safety Critical Functions ................................ 139

PERFORMANCE ........................................................................................................................... 140

D13 General Conditions for the Tests .................................................................................... 140
D13.1 Details ................................................................................................................ 140
D13.2 Intentionally weak parts ....................................................................................... 140
D13.3 Test results determined by overcurrent protection operation ................................... 140



OCTOBER 30, 2024 C22.2 No. 169:24 ♦ UL 2157 7

D14 Low-Power Circuits ....................................................................................................... 141
D14.1 Low-power circuit determination ........................................................................... 141
D14.2 Low-power circuit fire tests................................................................................... 142

D15 Abnormal Operation and Fault Tests............................................................................... 142
D15.1 General .............................................................................................................. 142
D15.2 Transformer overload test .................................................................................... 143
D15.3 Switch mode power supply overload test............................................................... 144

D16 Programmable Component Reduced Supply Voltage Test................................................ 144
D17 Electromagnetic Compatibility (EMC) Requirements – Immunity....................................... 145

MANUFACTURING AND PRODUCTION LINE TESTING................................................................. 145

D18 General........................................................................................................................ 145

MARKINGS ................................................................................................................................... 146

D19 General........................................................................................................................ 146

ANNEX E (Informative) – TRANSLATIONS .................................................................................... 147

E1 French Translations ........................................................................................................ 147



8 C22.2 No. 169:24 ♦ UL 2157 OCTOBER 30, 2024

No Text on This Page



OCTOBER 30, 2024 C22.2 No. 169:24 ♦ UL 2157 9

PREFACE

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

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

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

This Standard was reviewed by the CSA Subcommittee on Clothes Washers - Household and
Commercial, under the jurisdiction of the CSA Technical Committee on Consumer and Commercial
Products, and the CSA Strategic Steering Committee on Requirements for Electrical Safety, and has been
formally approved by the CSATechnical Committee.

Application of Standard

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

Note: Although the intended primary application of this Standard is stated in its scope, it is important to note that it remains the
responsibility of the users of the standard to judge its suitability for their particular purpose.

Level of Harmonization

This Standard is published as an identical standard for CSA Group and ULSE.

An identical standard is a standard that is exactly the same in technical content except for national
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.

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.




