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Summary of Topics
This revision of ANSI/UL 1561 incorporates the following change:
Addition of Overload Test Requirements for Class 240 Insulation Systems
The effective date for UL LLC will be announced through Industry File Review — Announcement L xtter.

The new requirements are substantially in accordance with Proposal(s) on this subject dated <4arch 20,
2015.

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

All rights reserved. No part of this publication may be reproduced, stored“in a retriaval system, or
transmitted in any form by any means, electronic, mechanical photocapyu.2, ccording, or otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, eithcr 2¥nressed or implied, including but
not limited to, the implied warranties of merchantability or fithess ior a2y purpose.

In no event will UL be liable for any special, incidentai, co.sequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or an;~othor damages arising out of the use of or the
inability to use this Standard, even if UL or an author zed UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability 1or 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 Stai.dards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expcnse, liability, damage, claim, or judgment (including reasonable
attorney’s fees) resulting from any errcr o.-“eviation introduced while purchaser is storing an electronic
Standard on the purchaser's compute r sy stem.
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1 ANSI/UL 1561-2015

UL 1561

Standard for Dry-Type General Purpose and Power Transformers

Prior to the first edition, the requirements for the products covered by this
standard were included in a supplement to the Standard for Specialty
Transformers, UL 506.

Prior to March 27, 1987, the first edition was titled the Standard for Large Gen. -l
Purpose Transformers.

First Edition — January, 1986
Second Edition — April, 1994
Third Edition — March, 1999

Fourth Edition
March 2, 2011

This ANSI/UL Standard for Safety consists of *he rourth Edition including
revisions through June 16, 2015.

The most recent designation of ANSI/UL 1561 as an American National Standard
(ANSI) occurred on June 16, 2015. Al ISI approval for a standard does not include
the Cover Page, Transmittal Paged.-ar.1 Tite Page.

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

UL’s Standards ior J=faty are copyrighted by UL. Neither a printed nor electronic
copy of a Stanacrd should be altered in any way. All of UL's Standards and all
copyrights; owi erships, and rights regarding those Standards shall remain the
sole and excisive property of UL.

COPYRIGHT © 2015 UNDERWRITERS LABORATORIES INC.


https://www.stdhive.com/standards/ul-15612011-pdf/

2 DRY-TYPE GENERAL PURPOSE AND POWER TRANSFORMERS - UL 1561 MARCH 2, 2011

*

No Text on This Page é

N

N
\&Q

NOT AUTHORIZED FOR FURTHER REPRODUCTION OR
) DISTRIBUTION WITHOUT PERMISSION FROM UL


https://www.stdhive.com/standards/ul-15612011-pdf/

MARCH 2, 2011 DRY-TYPE GENERAL PURPOSE AND POWER TRANSFORMERS - UL 1561 3

CONTENTS
INTRODUCTION
S Tt o1 5
2 COMPONENES « . .ottt ettt e e e e 5
3 Units of MeasUrement . ... ... e 6
4 Undated ReferenCes ... ... 6
D BlOSSaANY .ot ¢
CONSTRUCTION
6 Mechanical Assembly . ... .. NN 7
T ENCIOSUNE .t 8
7.1 GeNErAl . e 8
7.2 Sheetmetal . ... . 8
7.3 Nonmetallic enclosures . ... 9
T4 MOUNTING .ot e e e e e e e e 10
7.5 COVEIS .o AN Y 10
7.6 Ventilation ... ... D Z 10
7.7 Specific environmental conditions ........... ... 11
7.8 Corrosion protection .............c.cc i, ey <+« e 13
8 COrrOSIiON RESISIANCE . . . ottt et e e e 13
9 Supply and Load Connections .................... B ) R 15
10 Field Wiring Connections ..................... .. 16
10.1 General ... T 16
102 Leads .. .ovovii i D T P PP 16
10.3 Pressure terminal CONNECIOrS .. ... ... it 17
11 Current-Carmying Parts . ... ... e 18
12 Electrical Insulation ............... NN e 20
13 Internal Wiring .. .............. .. 20
14 Coil Insulation ........... U (O 27V 21
15 Coil Details ............... LMY e et e 21
16 EIECtrical SPaCINgGS . . . . oot ot e et e e e 21
17 Insulating Barriers ... i 25
18 Transient Voltage Su 0F SUPPIESSOIS . ..ttt ettt e e e et 26
19 CaPaACIIOrS ..o e e 26
20 SUIGE AT T . o et e e e e 26
PERFORMANCE
20 BB A e ottt 26
22 IMPEACNCE TSt ottt e 28
23 oM aUNE TSt . .ottt 28
231 GeNErAl . 28
23.2 Units for wall mounting . . ... ... 33
23.3 Units for floor mouNnting . ... 34
23.4 Clamped bus JOINt ... .. 35
24 Dielectric Voltage-Withstand Test . ... i e e e et 35
24.1 Applied potential ... ... 35
24.2 Induced potential . .. ... 36

P2 @ )Y/ (o Y= T [ I =Y A 37


https://www.stdhive.com/standards/ul-15612011-pdf/

4 DRY-TYPE GENERAL PURPOSE AND POWER TRANSFORMERS - UL 1561 MARCH 2, 2011
26 Dielectric Voltage-Withstand Test Repeated . . ... ... i 37
27 Lifting or Mounting Means Test .. ... . it e e e e 38
28 ENclosure Strength TestS . ... ot e e 39
28.1 Deflection teSt ... i 39
28.2 COMPreSSION 1BSE . . ottt 39
29 Clamped Insulating Joint and Insulating Barrier TEStS . ... 39
30 Water SPray TeSt . . ottt 40
3 I o T =21 P 43
G 7 [ o N =] 43
33 RUSE RESISIANCE TSt ..ot e e e e e e
34 Corrosion ReSIStANCE TSt . ..ot .44
35 Metallic Coating ThiCKNESS TeSt . ...ttt e e ...o44
36 Production-Line Dielectric Voltage-Withstand Test .............. .. ... .. oivin... ... 46
RATINGS
37 GeNneral . ... R 47
MARKINGS
38 Details . ..o D 2 50
38.1 General ... 50
38.2 Nonsinusoidal load ratings . ..................... ey« c e 50
38.3 Insulation temperature Class .............c. i i 51
38.4 Temperature rise ............oouieinn .. B ) 51
38.5 Temperature sensor ................... . 51
38.6 Ambient temperature . ... .. ... ... T 51
38.7 Autotransformer, elevated voltage (buc.: 0r H00St) ... 51
38.8 IMpPEAaNCE . ... 52
38.9 Environmental condition enclosuias ... ... 52
38.10 Mounting ................. NN e 52
38.11 Weight ............... .. 53
38.12 Field wiring ...... B (7 £ TS 53
39 Permanence of Marking ... . 54
APPENDIX A

Standards for ComaaNE S, . .ot Al


https://www.stdhive.com/standards/ul-15612011-pdf/

MARCH 2, 2011 DRY-TYPE GENERAL PURPOSE AND POWER TRANSFORMERS - UL 1561 5

INTRODUCTION
1 Scope
1.1 These requirements cover:

a) General purpose and power transformers of the air-cooled, dry, ventilated, and nonventilated
types to be used in accordance with the National Electrical Code, ANSI/NFPA 70. Constructions
include step up, step down, insulating, and autotransformer type transformers as well as air-
cooled and dry-type reactors or

b) General purpose and power transformers of the exposed core, air-cooled, dry, and
compound-filled types rated more than 10 kVA to be used in accordance with the Naticnal
Electrical Code, ANSI/NFPA 70. Constructions include step up, step down, insul ting. an
autotransformer type transformers as well as air-cooled, dry, and compound-fillea »/pe . cactors.

1.2 These requirements do not cover ballasts for high intensity discharge (HID) lar:ps (metal halide,
mercury vapor, and sodium types) or fluorescent lamps, exposed core transfc:mers, compound-filled
transformers, liquid-filled transformers, voltage regulators, general use or spevial \,nes of transformers
covered in requirements for other electrical equipment, autotransformers:forii..ng cart of industrial control
equipment, motor-starting autotransformers, variable voltage autotransfo,mer,, transformers having a
nominal primary or secondary rating of more than 600 volts, or overvoltage aps rated greater than 660
volts.

1.3 These requirements do not cover transformers proviued \'th waveshaping or rectifying circuitry.
Waveshaping or rectifying circuits may include component. . such as diodes and transistors. Components
such as capacitors, transient voltage surge suppressors;-an.' surge arresters are not considered to be
waveshaping or rectifying devices.

2 Components

2.1 Except as indicated in 2.2, a component of o product covered by this standard shall comply with the
requirements for that component. See Aphendix A for a list of standards covering components used in the
products covered by this standard.

2.2 A component is not required to 22 mply with a specific requirement that:

a) Involves a featur= or clhiaracteristic not required in the application of the component in the
product covered--v 1 is standard, or

b) Is supersedecu 9y a requirement in this standard.

2.3 A compenern. shall be used in accordance with its rating established for the intended conditions of
use.

2.4 Specfic components are incomplete in construction features or restricted in performance capabilities.
Sv.h campcnents are intended for use only under limited conditions, such as certain temperatures not
~xce2ding specified limits, and shall be used only under those specific conditions.
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3 Units of Measurement

3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

3.2 Unless otherwise indicated, all voltages and current values mentioned in this standard are
root-mean-square (rms).

4 Undated References

4.1 Any undated reference to a code or standard appearing in the requirements of this standard shall be
interpreted as referring to the latest edition of that code or standard.

5 Glossary
5.1 For the purpose of this standard the following definitions apply.

5.2 COMPOUND-FILLED TRANSFORMER — A transformer in which the windirgs arc 2nclosed with
an insulating fluid which becomes solid, or remains plastic, at intended operati.»q te npe’atures.

5.3 ENCAPSULATED COIL - A coll that
a) Is enclosed with an insulating fluid that becomes solid a.xd
b) Can be used in either a ventilated or nonventilated ti xnstrmer.
5.4 EXPOSED CORE TRANSFORMER — A transformewiu: exposed core laminations.

5.5 K-FACTOR - A rating optionally applied to a transforiner indicating its suitability for use with loads
that draw nonsinusoidal currents. The K-factor e¢uals;

2. Ja(pu)?h?
h="\

in which:

In(pu) is == rms corrent at harmonic "' (per unit of rated rms load current) and

h is tr;> hemonic order.
K-facter ra ed transformers have not been evaluated for use with harmonic loads where the rms current
of an, singc'ar harmonic greater than the tenth harmonic is greater than 1/h of the fundamental rms
cuient.
5.6  NONVENTILATED DRY-TYPE TRANSFORMER - A dry-type transformer other than of the

compound-filled or exposed core type that is constructed so as to provide no intentional circulation of
ambient air through the transformer and is intended to operate at normal ambient air pressure.
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