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SUMMARY OF TOPICS

This revision of ANSI/UL 1699 dated February 9, 2022 includes a new Supplement SC for Remote
Update of Safety Software.

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

The new requirements are substantially in accordance with Proposal(s) on this subject dated September
3, 2021.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

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

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

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf


tr2 FEBRUARY 9, 2022 - UL1699

No Text on This Page

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf


MAY 3, 2017
(Title Page Reprinted: February 9, 2022)

ANSI/UL 1699-2022i

1

UL 1699

Standard for Arc-Fault Circuit-Interrupters

First Edition – February, 1999
Second Edition – April, 2006
Third Edition May 3, 2017

Third Edition

May 3, 2017

This ANSI/UL Standard for Safety consists of the Third Edition including revisions
through iFebruary 9, 2022.

The most recent designation of ANSI/UL 1699 as an American National Standard
(ANSI) occurred on iFebruary 8, 2022. ANSI approval for a standard does not
include the Cover Page, Transmittal Pages, and Title Page.

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

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

COPYRIGHT ©© 2022I UNDERWRITERS LABORATORIES INC.

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf
csds.ul.com


2 UL 1699 FEBRUARY 9, 2022

No Text on This Page

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf


FEBRUARY 9, 2022 UL 1699 3

CONTENTS

INTRODUCTION................................................................................................................................9

1 Scope ..................................................................................................................................9
2 Glossary...............................................................................................................................9
3 Components .......................................................................................................................10
4 Units of Measurement .........................................................................................................10
5 Undated References ........................................................................................................... 11

CONSTRUCTION ............................................................................................................................ 11

ALL DEVICES ................................................................................................................................. 11

6 General .............................................................................................................................. 11
7 Accessibility of Energized Parts............................................................................................ 11
8 Corrosion Protection............................................................................................................13
9 Current Carrying Parts.........................................................................................................13
10 Internal Wiring...................................................................................................................13
11 Insulation ..........................................................................................................................13
12 Spacings ..........................................................................................................................13
13 Operating Mechanism........................................................................................................14
14 Programmable Components ..............................................................................................14
15 Test Circuit........................................................................................................................16

BRANCH/FEEDER ARC-FAULT CIRCUIT-INTERRUPTER................................................................16

16 General ............................................................................................................................16
17 Terminals..........................................................................................................................16

17.1 General...................................................................................................................16
17.2 Terminal leads .........................................................................................................16
17.3 Wire binding screw terminals ....................................................................................16
17.4 Pressure wire terminals............................................................................................17

18 Enclosure .........................................................................................................................17
19 Grounding ........................................................................................................................17

OUTLET CIRCUIT ARC-FAULT CIRCUIT-INTERRUPTER .................................................................17

20 General ............................................................................................................................17
21 Terminals..........................................................................................................................17
22 Housings ..........................................................................................................................18
23 Grounding ........................................................................................................................18

PORTABLE ARC-FAULT CIRCUIT-INTERRUPTER ..........................................................................18

24 General ............................................................................................................................18
25 Plugs/Receptacles ............................................................................................................18
26 Cords ...............................................................................................................................18
27 Direct Plug-In ....................................................................................................................18
28 Grounding ........................................................................................................................22
29 Enclosures........................................................................................................................22

CORD ARC-FAULT CIRCUIT-INTERRUPTERS.................................................................................22

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf


4 UL 1699 FEBRUARY 9, 2022

30 General ............................................................................................................................22
31 Plugs/Receptacles ............................................................................................................22
32 Grounding ........................................................................................................................22
33 Enclosures........................................................................................................................22

PERFORMANCE .............................................................................................................................22

34 General ............................................................................................................................22
35 Drop and Impact Tests .......................................................................................................25

35.1 General...................................................................................................................25
35.2 Impact test ..............................................................................................................25
35.3 Drop test .................................................................................................................25

36 Humidity Conditioning........................................................................................................25
37 Leakage Current Measurement ..........................................................................................25
38 Voltage Surge Test ............................................................................................................27

38.1 General...................................................................................................................27
38.2 Unwanted tripping test (Ring wave) ...........................................................................27
38.3 Surge immunity test (Combination wave)...................................................................30

39 Environmental Test Sequence ............................................................................................30
40 Arc Fault Detection Tests ...................................................................................................31

40.1 General...................................................................................................................31
40.2 Carbonized path arc ignition test ...............................................................................31
40.3 Carbonized path arc interruption test .........................................................................35
40.4 Carbonized path arc clearing time test.......................................................................37
40.5 Point contact arc test................................................................................................38

41 Unwanted Tripping Tests....................................................................................................40
41.1 General...................................................................................................................40
41.2 Loading condition I – inrush current...........................................................................40
41.3 Loading condition II – normal operation arcing ...........................................................40
41.4 Loading condition III – non-sinusoidal waveform ........................................................41
41.5 Loading condition IV – cross talk ...............................................................................42
41.6 Loading condition V – multiple load ...........................................................................42
41.7 Loading condition VI – lamp burnout..........................................................................42

42 Operation Inhibition Tests...................................................................................................43
42.1 General...................................................................................................................43
42.2 Masking the signal to operate ...................................................................................46
42.3 EMI filter .................................................................................................................48
42.4 Line impedance .......................................................................................................50

43 Dielectric Voltage-Withstand Test .......................................................................................51
44 Resistance to Environmental Noise Test .............................................................................52

44.1 General...................................................................................................................52
44.2 Electrostatic discharge immunity...............................................................................52
44.3 Radiated electromagnetic field immunity....................................................................53
44.4 Electrical fast transient immunity ...............................................................................53
44.5 Voltage surge ..........................................................................................................53
44.6 Immunity to conducted disturbances, induced by RF fields..........................................53
44.7 Voltage dips, short interruptions and voltage variations immunity.................................53

45 Normal Temperature Test...................................................................................................54
46 Overvoltage Test ...............................................................................................................55
47 Overload...........................................................................................................................55
48 Endurance Test .................................................................................................................55
49 Abnormal Operations Test..................................................................................................56
50 Surge Current Test ............................................................................................................57

50.1 General...................................................................................................................57
50.2 Mounting and installation..........................................................................................57
50.3 Surge parameters....................................................................................................57

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf


FEBRUARY 9, 2022 UL 1699 5

50.4 Surge polarity ..........................................................................................................57
51 Abnormal Overvoltage Tests ..............................................................................................58

51.1 General...................................................................................................................58
51.2 Full phase voltage – high current abnormal overvoltage test........................................58
51.3 Limited current abnormal overvoltage test .................................................................60

52 Short Circuit Current Test ...................................................................................................61
53 Terminal Lead Strain-Relief Test .........................................................................................62
54 Power-Supply Cord Strain-Relief Test .................................................................................63
55 Mechanical Tests...............................................................................................................63
56 Crushing Test....................................................................................................................63
57 Dust Test ..........................................................................................................................63
58 Permanence of Markings ...................................................................................................64
59 Reverse Line – Load Miswire Test ......................................................................................64
60 Supplemental Voltage Surge Immunity Test.........................................................................64

60.1 General...................................................................................................................64
60.2 Surge immunity test (combination wave)....................................................................65

RATINGS ........................................................................................................................................66

61 General ............................................................................................................................66

MARKINGS .....................................................................................................................................66

62 General ............................................................................................................................66
63 Terminations .....................................................................................................................66
64 Branch/Feeder Arc-Fault Circuit-Interrupter .........................................................................67
65 Combination Arc-Fault Circuit-Interrupter ............................................................................67
66 Outlet Circuit Arc-Fault Circuit-Interrupter............................................................................67
67 Portable and Cord Arc-Fault Circuit-Interrupters ..................................................................67

INSTRUCTIONS ..............................................................................................................................68

68 Installation Instructions/Owner's Manual .............................................................................68

SUPPLEMENT SA – AFCIs RATED 120/240 V..................................................................................77

INTRODUCTION..............................................................................................................................77

SA1 Scope ............................................................................................................................77

CONSTRUCTION ............................................................................................................................77

SA2 Spacings........................................................................................................................77
SA3 Operation.......................................................................................................................77

PERFORMANCE .............................................................................................................................77

SA4 General..........................................................................................................................77
SA5 Leakage Current Measurement .......................................................................................78
SA6 Voltage Surge Test..........................................................................................................78
SA7 Carbonized Path Arc Ignition Test ...................................................................................78
SA8 Carbonized Path Arc Interruption Test ..............................................................................80
SA9 Carbonized Path Arc Clearing Time Test...........................................................................81
SA10 Point Contact Arc Test ...................................................................................................81

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf


6 UL 1699 FEBRUARY 9, 2022

SA11 Unwanted Tripping Tests ...............................................................................................81
SA11.1 Loading condition I – inrush current.......................................................................81
SA11.2 Loading condition II – normal operation arcing .......................................................81
SA11.3 Loading condition IV – cross talk...........................................................................81

SA12 Operation Inhibition Tests ..............................................................................................82
SA12.1 General ..............................................................................................................82
SA12.2 Masking the signal to operate...............................................................................84
SA12.3 Short circuit current test .......................................................................................86

SA13 Ratings ........................................................................................................................86

SUPPLEMENT SB – LEAKAGE-CURRENT DETECTOR-INTERRUPTERS (LCDIs) ...........................87

INTRODUCTION..............................................................................................................................87

SB1 Scope ............................................................................................................................87
SB2 Glossary ........................................................................................................................87

CONSTRUCTION ............................................................................................................................87

SB3 General..........................................................................................................................87
SB4 Cords.............................................................................................................................87
SB5 Spacings........................................................................................................................88
SB6 Test Circuit .....................................................................................................................88
SB6A LCDI Shield Monitor Interrupter (SM/I) ...........................................................................88

PERFORMANCE .............................................................................................................................88

SB7 General..........................................................................................................................88
SB8 LCDI Trip Threshold Test.................................................................................................89
SB9 LCDI Supervisory Circuit Test ..........................................................................................89
SB9A LCDI Shield Monitor Interrupter (SM/I) Test ....................................................................90
SB10 Arc Fault Detection Tests...............................................................................................90

SB10.1 Carbonized path arc clearing time test ..................................................................90
SB10.2 Point contact arc test ...........................................................................................90

SB11 Unwanted Tripping Tests ...............................................................................................91
SB12 Operation Inhibition Tests ..............................................................................................91

SB12.1 Masking the signal to operate ..............................................................................91
SB13 Resistance to Environmental Noise Test .........................................................................92

SB13.1 General ..............................................................................................................92
SB14 Supplemental Voltage Surge Immunity Test ....................................................................92

SB14.1 Surge immunity test (combination wave) ...............................................................92

RATINGS ........................................................................................................................................92

SB15 General........................................................................................................................92

MARKINGS .....................................................................................................................................92

SB16 General........................................................................................................................92

SUPPLEMENT SC – REMOTE UPDATE OF SAFETY SOFTWARE....................................................95

SC1 Scope............................................................................................................................95
SC2 Glossary ........................................................................................................................95

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf


FEBRUARY 9, 2022 UL 1699 7

PERFORMANCE .............................................................................................................................95

SC3 Programmable Components............................................................................................95
SC4 Remote Software Updates ..............................................................................................97
SC5 Remote Control Operation...............................................................................................97
SC6 Markings........................................................................................................................97
SC7 Instructions ....................................................................................................................97

APPENDIX A ...................................................................................................................................99

Standards for Components ........................................................................................................99

https://www.normsplash.com/UL/134131556/UL-1699?src=spdf

