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Summary of Topics

This revision of ANSI/UL 2021 dated February 2, 2021 includes replacing the reference to the
Standard for Power Conversion Equipment, UL 508C, with reference to the Standard for Adjustable
Speed Electrical Power Drive Systems — Part 5-1: Safety Requirements — Electrical, Thermal and
Energy, UL 61800-5-1; 3.3.4.1 and 21.4

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 revised requirements are substantially in accordance with Proposal (s) on this subject dated
November 6, 2020.

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 fithess 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.
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This ANSI/UL Standard for Safety consists of the Fourth Edition including
| revisions through February 2, 2021.

The most recent designation of ANSI/UL 2021 as an American National Standard
| (ANSI) occurred on February 2, 2021 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 © 2021 UNDERWRITERS LABORATORIES INC.

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/UL/162811449/UL-2021?src=spdf
csds.ul.com

UL 2021

FEBRUARY 2, 2021

No Text on This Page

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/UL/162811449/UL-2021?src=spdf

FEBRUARY 2, 2021 UL 2021 3

CONTENTS
INTRODUCTION
LIS Toto] o1 YOS RPPTR 7
A 10T 7- | Y 7
K B 07043 oo 1T o | £ P 9
K TRt O 7= o 1= - | 9
3.2 Attachment plugs, receptacles, connectors, and terminals ..............coociiiiiiiin, 10
B TR I 7] o (o] L= 11
3.4 Cords, cables, and internal Wiring .............ccoiiiiiiiiiiii e 13
3.5 Film-coated wire (Magnet Wir).........couuuiiiiiiii e 13
3.6 INSUIAtION SYSIEMS .....iiiiiee e e 13
3.7 Printed WiriNG DOAIAS ......oouuiiiiii e e 13
3.8 Semiconductors and small electronic components ............cccoiiiiiiiiici e, 14
3.9 Supplemental insulation, insulating bushings, and assembly aids..............ccc..ccoeeiiien. 14
R I (o oY PP 15
R I T I =T TS (0 03T PSPPSR 16
4 Units Of MEASUIEMENT . ... et e e e et e e e e et e e e e e et eeanneeenns 16
D RE EIBNCES ... e e e 16
LR 1T o 1= | PPN 16
CONSTRUCTION
A = e (01T U S PRSPPI 16
8 Parts SUDJECT 1O PreSSUIE ... .cooieiiiiei e 26
9 POlYyMENIC MatErialS ... ..cooeiieiiiie e et e 27
TO  ASSEIMDIY . et 27
11 Protection AQainst COMTOSION . ... .ieei e e e e e e et e e e aeens 28
T2 AQUSTMENE SlOP .. it aaas 29
13 SUPPIY CONNECLIONS ...ttt e e e e e e e e e e e e e e e et e e e eaenas 29
13.1 Permanently connected applianCes. ...........viiiiiiiiiiiiiie e 29
13.2 Cord-CoNNECEd NEALEIS......u e ean s 32
13.3 Strain relief . ... e 38
134 PINTerminals .......ooee e 38
LS 2R T = 10 =] 11 o T3 39
13.6 PHlOt lIGhES ooeeeiee e 40
T4 Current-Carmying PartS........oouu i e 41
LRSI (01 (=T 4 aF= LA 4TV PR 41
L TR B C T T | 41
15.2 Protection Of WIrNG ... e 41
S TRC TS o] o= 42
15.4 Separation Of CIFCUILS .......coouuiiiiiiii e 43
LS TR T = 7= T 4 =Y 44
16 Heating ElementS ... oo e 44
17 Electrical INSUIAtioN ... e e 45
18  Thermal INSUIAtION ... ... e et e e e e e e eans 45
(R I |V (o] (o = ORI 45
S TR 1Y o= | P 45
19.2 INSUIAION SYSTEMS .. .o e 46
20  Overcurrent Protection, GENEIal...........couiuiiieii e 46
21 Overcurrent Protection, Motors and Motor CirCUItS ..........vevveiiiiiiiiiiii e 48
22  Overcurrent Protection, High-Voltage Control Circuit Conductors..............cooeeiiiiiiiiiiiieeennns. 49
22.1 Direct-connected high-voltage control Circuit..............cooveiiiiiii i, 49
22.2 Tapped high-voltage control CIrCUILS ............ooiiiuiiiiiiiii e 49

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/UL/162811449/UL-2021?src=spdf

4 UL 2021 FEBRUARY 2, 2021
23 Overcurrent Protection, TranSfOrMErsS .........ouieiie e e e 51
23.1 High-voltage transSfOormMEers ..........cooiuiiiii e 51

23.2 Low-vOoltage tranSfOrMErS.........cuuiiiiii e 52

24  Temperature LIimiting MEaNS ........iiiiii e et e e e e e e e e e e e ennas 52
24 T S - T o T TP 54
26 Receptacles and Transfer SWItChES ..........ooouiiiiii e 54
27  LaMPROIAEIS ... .o 55
S BT (o1 1= T 55
29 Automatic Controls and Control CirCUILS .........coeeeuuiiiiii e 57
D24 Bt B 1= 1= o | 57

29.2 Terminals and actuating members of safety devices ...........cccooviiiiiiiiiiiii e, 58

B0 SPACINGS ettt e e 59
R B €1 o1 T 1o T PSRN 60
32 Guarding of Heating EIEMENTS.......ccouiiiiiii e 62
K € 1= 3 =Y - | 62

32.2 Panel-type heaters. ... ..ccouuu i e 63

R YA B oY gl =T (= 63

PERFORMANCE

B €11 o 1= - S 64
G o Y=Y Vg o 1U | G =Y P 64
35  Leakage CUITENE TEST ...oeuu i et e et e et e e e e e s 64
36 Normal TempPerature TESES ........u i e et e e e 67
37 Conditions for Operation TESTS ......coiuiiii e 71
38  ContinUous OPeration TeSt........o.u i e 72
39 Terry Cloth TeSt FabDIIC ...c.uiiee e e e e 73
40 Alarm Device ENdUIrance TSt ......cuuiii i 74
41 Abnormal Operation TSt .....c.uuiiiiii e 74
R 1Y o= - 74

41.2 Abnormal motor temperature test.........ooiiiiii 74

41.3 Stalled fan ... e 75

41.4 OVEIVOIAGE 1S .. coee it 76

I T T o T 1YY PR 76

41.6 VertiCal Wall.........coouiiii et 76

417 Terry ClOth Arape......coouuu it 77

T 1 (Y TP 78

41.9 Motor overload and stalled MOtOr ...........ooiuiiii e 78
41.10 Wall-mounted NEaters .........couuiiiii e 80

O B o To Yo g TS T =Y o T (=) 81
41.12 Ceiling-panel heaters ............i oo 82
41.13 Abnormal ambient test .......ooiii i 82

N = o [N =T g Lo L P 83
S 0 To ) S O3 o U =T U 84
44  Overload Test — High-Voltage Transformers ..........coouuiiiiiiiiiiiii e 85
45 Burnout Test — High-Voltage Transformers ...........ccoouuiiiiiii e 86
46 Dielectric Voltage-Withstand Test ..o 86
47 Insulation ReSIStance TeSt ... ... e 86
T = | I =T (PR 87
LS TS = 11 o) o = To I = S 90
50 Stability of Cord-Connected, Floor-Supported Heaters ...........ccoieiiiiiiiiiiiiiieee e, 90
51  Element SUupport IMpPact TeStS ......iiin e 90
52 Testfor Permanence Of COrd Tag........ . oieeuuuiiiiiii e 91
Lo B =T 1= - T 91

52.2 TeSt CONAIIONS ... et e e e eeas 91

52.3 TeStMEhOd ... .o e 92

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/UL/162811449/UL-2021?src=spdf

FEBRUARY 2, 2021 UL 2021 5

53 Protection Against Personal Injury Test ... e 92
54 Strength of Adjustment SO TeSt........uui i 93

MANUFACTURING AND PRODUCTION TESTS

55 Production-Line Dielectric Voltage-Withstand ... 94
56  Production-Line Grounding COoNtiNUItY ............oviiiiuiiiii e e 95
oY A = (Yo 18 o 1 o] o B N 1= T = 96
RATINGS
oL T I 1= - 1 PP 96
MARKINGS
o1 T D 1= = 1 96
60  Instructions fOr USE and Care ........couuiiiieiiii e e e e e s 103
L0 I =T =Y - | 103
60.2 INSLAllAtioN ... e 104
60.3 IMportant INSIrUCHIONS .. ... oo e 104
B0.4 OPEIALION .. .ot 105
60.5 MaINTENANCE ... coeiiii ettt 105
60.6 Grounding iNSIFUCLIONS ........iiiiii e e et e e e e 106
60.7 Heater carton information .......... ... e 107

SUPPLEMENT SA — FIXED AND LOCATION DEDICATED ELECTRIC ROOM HEATERS FOR USE
UNDER USCG ELECTRICAL ENGINEERING REGULATIONS SUBCHAPTER J, (46 CFR,
PARTS 110 - 113)

ELECTRIC ROOM HEATERS FOR MARINE USE

0T N B o] o 1= 3 109
YV A £ Vo1 (o =T TSP 109
SA3  Heating EIBMENTS ... oo e e e 109
SA4  AULOMALIC CONIOIS ....oeiieieii et e e eens 109
SAS  MOUNIING MEANS ...ttt e e et e e e e e eeees 109
SAB  PEIMOMANCE ... oo 109

SUPPLEMENT SB - CEILING INSERT AIR HEATERS WITH LAMPS

INTRODUCTION
1=t S o] o = PN 111
CONSTRUCTION
SB2 Temperature Limiting MEaNS..........oouu i 111
PERFORMANCE
SB3  Normal TemMperature TeSt .. ... 111
1= R I 1= =Y = | PRSP 111
SB3.2 TEST DOX ..eiitiiiiiiiii ettt e e e e e et e eaee 112
SB3.3 INSUIALION. ....eee e e 112

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/UL/162811449/UL-2021?src=spdf

UL 2021 FEBRUARY 2, 2021

SB4

SB5
SB6

SB3.4 TeSt PrOCEAUIE ... ...t e e e e et e e e e e e aaaas 112
Abnormal OpPeration TESES .........ciiiuiiii e 113
SB4.1 Inherently protected — overlamping...........cooooiiiiiiii i 113
SB4.2 Thermally protected — overlamping............ooeviiiiiii e 113
SB4.3 Thermally protected — defeated fan motor ... 114
ST =7 o Tt (= To I o ] (o ] ST 115
1Y/ F= T 4 T TR PPN 115
Operating and Installation INStrUCHONS ..........coouiiiii e, 116

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/UL/162811449/UL-2021?src=spdf

	INTRODUCTION 
	1 Scope 
	2 Glossary 


