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UL Standard for Safety for Electric Booster and Commercial Storage Tank Water Heaters, UL 1453
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Summary of Topics

This revision of ANSI/UL 1453 is being issued to revise Table 45.1 — Maximum acceptable
temperature rise, to provide for a maximum temperature rise for phenolic components used as
electrical insulation, and editorial corrections.

The revised requirements are substantially in accordance with Proposal(s) on this subject dated March 16,
2018.

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.

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.
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Heaters
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Third Edition — February, 1988
Fourth Edition — September, 1995
Fifth Edition — June, 2004

Sixth Edition
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This ANSI/UL Standard for Safety consists of the Sixth edition including revisions
through May 18, 2018.

The most recent designation of ANSI/UL 1453 as an American National Standard
(ANSI) occurred on May 18, 2018. 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 © 2018 UNDERWRITERS LABORATORIES INC.

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



https://www.elecenghub.com/UL/161853452/UL-1453?src=spdf

UL 1453

MARCH 9, 2017

No Text on This Page

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



https://www.elecenghub.com/UL/161853452/UL-1453?src=spdf

MARCH 9, 2017 UL 1453 3

CONTENTS
INTRODUCTION
RS T o1 6
2 COMPONENES . ottt e e e 7
3 Units of Measurement . ... ... . e 7
4 Undated ReferenCes ... ... i 7
B GlOSSaIY ittt 7
CONSTRUCTION
6 Frame and ENCIOSUIe . . .. ... o 9
B.1 GENeral ... e 9
6.2 Enclosure materials . . ... ... 10
6.3 Emission of burning particles or molten metal ........... ... .. ... .. ... ... 13
6.4 Accessibility of live pams . ... 15
6.5 Ventilation openings . ... ... ..o 17
7 Heating Element ACCESSOMES . . ...ttt e 17
8 DOO0IS ANd COVEIS ...ttt ettt ettt e et e 18
9 Mechanical ASSemblY .. ... . e 20
10 Corrosion ResiStanCe . ... ...t 21
11 Supply Connections — Permanent Connection ..............o i, 21
1.1 GEneral ..o 21
11.2 Wiring compartments . ... ... ... e 22
11.3 Field wiring terminals and leads .. ... e 23
12 Supply Connections — Cord Connection . ....... ... i 25
12,1 SUPPlY COrd .o 25
12,2 BUSNINGS . .ot 26
12.3 Strain relief .. ... 26
12.4 Pinterminals . ... ... 27
13 Current-Carrying Pars . ... ... 28
14 Internal Wiring . . .. oo 28
141 GENeral ... 28
14.2 Methods ... o 29
18 SIS ..ttt 30
16 Separation Of CirCUILS .. ... .. it e e e e 31
17 B S o 32
18 Heating Elements ... ... 32
19 Electrical Insulation ... ... .. 32
20 Thermal Insulation . . ... .. o e e e 32A
20.1 General ... e 32A
20.2 Polymeric foam ... ... 32A
21 Overcurrent Protective DeVICES ... ...t e e 32B
22 LampPholders . ..o e 35
23 Switches and Control DEVICES . . ... ..ottt e e 35
24 Temperature-Limiting Controls . . . ... .. o 36
25 Temperature-Regulating Controls . .. ... . i e 39
26 Terminals and Sensing Elements of Temperature-Regulating and Temperature-Limiting
CONIIOIS .ot 41
27 Materials in Contact with Water . ... .. . e e 41
271 General ... ..o 41

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



https://www.elecenghub.com/UL/161853452/UL-1453?src=spdf

4 UL 1453 MARCH 29, 2016

27.2 Dip tUDES . .. 42
28 SPACINGS . . ittt et e 42
29 GrOUNAING ottt ittt e e e e e e e e e 43
B0 MOtOrS . .ot 46
B0.1 General ... 46
30.2 Motor overload protection . ... ... 49
31 Low-voltage transformers — General ........ ... 52

REDUCTION OF RISK OF INJURY TO PERSONS

32 Reduction of Risk of Injury to Service Personnel .......... ... .. i, 52
33 ENnclosures and GUArAS . .. ...ttt e 54
34 Switches and Controls . .. .. ... 54
35 Surface Temperature . ... ..o e 54
36 Pressure Vessels and Parts Subjectto Pressure ........ ... ... i 54
37 Temperature and Pressure Relief Devices .......... .. i 54
PERFORMANCE

B8 GONEral . .. 55
39 Test Installation for Alcove or CloSet . ... . i e 55
40 Leakage Current Test ... oot 58
41 Grounding Continuity Test .. ... .. 62
42 INPUL TSt oo 62
43 Temperature-Regulating and Temperature-Limiting Control Operation Tests ............... 62

43.1 Temperature-regulating Controls . ........... . 62

43.2 Temperature-limiting controls ............ . . 63
44 Nonmetallic Dip TUDE TeStS . ... ot e 63

44.1 Deformation and weight [0SS . .. ... o o 63

44.2 Resistance to Crushing . ... .. 64

44.3 COollaPSE ..ottt 66
45 Temperature TestS .. ..o e 67

45,1 GeNeral ..o 67

45.2 ContinuoUSs OPeration ... ... ...t 69

45.3 Surface temperature ... ... ...t 70
46 Hydrostatic Pressure Test ... ... e 70
47 Enclosure Strength Test ... ..o 70
48 Strain Relief Test .. ... e 71
49 Push Back Relief Test .. ... o 71
B0 KNOCKOUL TeSt . .ot e e e 71
51 Dielectric Voltage-Withstand Test ........... i e 71
52 Heating Element Insulation Resistance Test ........ ... ... i 72
53 Electrical Disturbance Evaluation of Foam Thermal Insulation ............................ 73

MANUFACTURING AND PRODUCTION TESTS

54 Dielectric Voltage-Withstand Test .. ... e 73

55 Grounding Continuity Test . ... ... e 75
RATINGS

BB Details . ... 75

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



https://www.elecenghub.com/UL/161853452/UL-1453?src=spdf

MARCH 9, 2017 UL 1453

MARKINGS

7 GeNEral . ..
58 Cautionary Markings .. ...ttt

INSTRUCTIONS

BO Details . . ..o

OUTDOOR-USE EQUIPMENT

B0 GENEIAl . . ot
B1 ENCIOSUIES . . .ot
62 Field Wiring Connections ... ... ...t e
B3 WiNiNg oo
64 Outdoor-Use Equipment Tests . ... e

B64.1 Rain test ... ..

64.2 Accelerated agingtests - Gaskets .......... ... ... i

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



https://www.elecenghub.com/UL/161853452/UL-1453?src=spdf

6 UL 1453 MARCH 29, 2016

INTRODUCTION
1 Scope

1.1 These requirements cover electric booster water heaters, electric commercial storage tank water
heaters, and remote control assemblies for such heaters, rated 600 volts or less, to be employed in
ordinary locations in accordance with the National Electrical Code, NFPA 70, and that meet at least one
of the following conditions:

a) Over 120 gallons (454 L) in capacity;
b) Rated over 12 kilowatts; or

¢) Equipped with one or more temperature-regulating controls that permit a water temperature
of more than 85°C (185°F).

1.2 These heaters are intended for installation in accordance with model mechanical and plumbing
codes.

1.3 An electric water heater not exceeding 120 gallons (454 L) capacity, rated no more than 12 kilowatts,
and equipped with a temperature-regulating thermostat having no marked dial setting more than 77°C
(171°F) and provided with a stop to prevent adjustment to a higher setting, shall be judged in accordance
with the requirements in the Standard for Household Electric Storage Tank Water Heaters, UL 174.

1.4 These requirements do not cover electric boilers, commercial cooking appliances, medical and dental
equipment, or other electric heating equipment or appliances that are covered in or as part of individual
requirements that are separate from this standard. Electrode type boilers are not covered by these
requirements.

1.5 In the following text, a requirement that applies only to booster water heaters or to commercial
storage-tank water heaters is so identified by a specific reference in that requirement to the equipment
involved. Absence of such a specific reference or use of the term water heater indicates that the
requirement applies to all of the equipment covered in this standard unless the context indicates
otherwise.
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