Q

UL 1066

STANDARD FOR SAFETY

Power Circuit Breakers:up to 1000 V
AC and 1500 V DC Used in Enclasures



https://ulnorm.com/api/?name=UL 1066 2022.pdf



https://ulnorm.com/api/?name=UL 1066 2022.pdf

AUGUST 8, 2022 - UL1066 tr1

UL Standard for Safety for Power Circuit Breakers up to 1000 V AC and 1500 V DC Used in Enclosures,
UL 1066

Fifth Edition, Dated August 8, 2022

Summary of Topics

This new edition of ANSI/UL 1066 dated August 8, 2022 is the Binational Standard for Power Circuit
Breakers up to 1000 VAC and 1500 V DC Used in Enclosures, previously titled Standard for Low-
Voltage AC and DC Power Circuit Breakers Used in Enclosures.

ject.dated July 30, 2021

retrieval system, or
transmitted in any form by any means, electronic, mechanical photocapying, recgrding, 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,vconsequential, indirect gr similar damages,
including loss of profits, lost savings, loss of data, or @ny other damages arising out|of the use of or the
inability to use this Standard, even if UL or an autherized UL representative has heen advised of the
possitility of such damage. In no event shall UL'sdiability for any damage ever exce¢d 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
harmlgss from and against any loss, e€xpense, liability, damage, claim, or judgment (ipcluding reasonable
attorngy's fees) resulting from any érror or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.



https://ulnorm.com/api/?name=UL 1066 2022.pdf

tr2 AUGUST 8, 2022 - UL1066

No Text on This Page



https://ulnorm.com/api/?name=UL 1066 2022.pdf

CSA Group
<s P SSAUP-  CSAC22.2 No. 268:22

Second Edition

Underwriters Laboratories Inc.
UL 1066
Fifth Edition

Power Circuit Breakers up to 1000 VAC and 1500 V DC Used
in Enclosures

August 8, 2022

@ perican Natio,, 8
N

N
&Q

(2
%

ANSI/UL 1066-2022


https://ulnorm.com/api/?name=UL 1066 2022.pdf

Commitment for Amendments

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

ISBN

All rig

978-1-4883-3668-3 © 2022 Canadian Standards Association

This Btandard is subject to review within five years from the date of publication,-and

imprd
send

subject line: Standard designation (number); relevant clause, table, and/or figure n

thep

To pu

www .csagroup.org/store/ or call toll-free 1-800-463-6727 or416-747-4044.

vement will be referred to the appropriate committee. To submit a_proposal f
the following information to inquiries@csagroup.org and include~"Proposal f

oposed change; and rationale for the change.

rchase CSA Group Standards and related publications,,visit CSA Group’s Onlin

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

suggestions for its
pr change, please
or change" in the
umber; wording of

e Store at

Copy

UL's Standards for Safety are copyrighted by, L Neither a printed nor electronic d
should be altered in any way. All of UL's Standards and all copyrights, ownerships, a

those

This ANSI/UL Standard for Safety consists of the Fifth Edition. The most recent desig

1066
stand

Preface.

Cominents or proposalsfor revisions on any part of the Standard may be submitted
Propgsals should be ;submitted via a Proposal Request in UL's On-Line Collab

Deve

To pu
http:/

right © 2022 Underwriters Laboratories Inc.

Standards shall remain the sole and@xclusive property of UL.

as an American National Standard (ANSI) occurred on August 1, 2022. AN
ard does not include the\Cover Page, Transmittal Pages, Title Page (front

opment System (CSDS) at https://csds.ul.com.

rchase ULl Standards, visit UL's Standards Sales Site at
www.shopulstandards.com/HowToOrder.aspx or call toll-free 1-888-853-3503.

opy of a Standard
nd rights regarding

nation of ANSI/UL
Sl approval for a
and back), or the

to UL at any time.
orative Standards



https://ulnorm.com/api/?name=UL 1066 2022.pdf

AUGUST 8, 2022 CSA C22.2 No. 268:22 ¢+ UL 1066 3

CONTENTS
] Y 0 PP 7
INTRODUCTION
RS oo T o TSP 9
2 NOrMAtiVE REFEIENCES ... ..uu it e e e e e e e e e e e e e e e ann s 10
I T ©70] 491 o To] o 11 o1 £ PP 10
4 UNitS Of MEASUIEIMENT ......iiiiiiii et e e et e e e et e e e e et e e e eeta e e eeenanees 10
ST B =Y 011 o) o SRR 10
CONSTRUCTION
B General.......cocuiiiiiiiiii e e 11
7]  Corrosion Protection...........ooooeiieii e O e 11
8 Insulating Materials ...........ccoooiiiiii e N 12
9[ Current-Carrying Parts ...........cocoiiiiiiiiiiii e SO e e 12
1P Terminations ........oovviiiiiii e S T e 12
1 Operating Mechanism...........ccooeveiiiininiiiiiiiieeeee S [ 12
1R Grounding and BoNdiNg ..........veieeiiiiieiiiiee a8 e 12
1B THP DEVICES...coviiiiiicceeeee G i e 13
TR INEErOCKS ... A e et een | 13
16 Control CircUit WINNG ......ooveeieeeeee e e e 13
16 Control Circuit Field Wiring ConnectionS <. ..........ocueviiiiieiiiiiieieiiineeeeiiieee e [ 13
PERFODRMANCE
7 General ... B | 14
18 Interlock Verification TestS .. ..o.u i e 15
10  Dielectric Voltage-Withstand Tests..........ccooeviiiiiiii i e, 15
2D  Grounding ResSiStanCe TESTS.........ccvviiiiiiiieii e e | e 15
211 Trip Device Calibration TESTS .......ccceevuiiiiiiiiiiee e | 15
RATINGS
24 A € 1= (= - R S 15
MARKINGS
A B € 1Y o 1= - | PR 16

ANNEX A (Normative) — Reference Standards

ANNEX B (Normative) — Low-Voltage AC Power Circuit Breakers — Naval Use (For United States

Only)

INTRODUCTION


https://ulnorm.com/api/?name=UL 1066 2022.pdf

4 CSA C22.2 No. 268:22 ¢ UL 1066 AUGUST 8, 2022
PERFORMANCE
B2  ENAUIANCE TESH... .ot 18
[ T O a1 11010010 LI 00 [ =Y o1 =T 18
o 7 O 111 o] =1 1T T =T P 18
BS5  INCIINEd OPEIratioNS ....... it e et e e e ea e eeen 18
BB ViIDration TeSt.... .o e e e ean 18
BB.1 GENEIAI ...t eenae 18
B6.2 Resonance freqUeNCY teSt......ccoouuii i 19
B6.3 Variable freQUENCY tEST .......covuiei i 19
A O 11 =1 o] o TN Y= 20
MARKINGS
BB GeNEral.....ccooeiiiiiiiii e e L 20
ANNEX C (Normative) — Classified Trip Devices For Use With Low-Voltage AC Power Circuit
Breakers (For United States Only)
INTRODUCTION
(| IS To7o ] o = s S T SUSTP 21
CONSTRUCTION
CR GENEIAL ...uuiiiiii i A ettt e 21
PERFORMANCE
(03 B € 1= o 1T - | N S 21
MARKINGS
(07 €= T = | N S 21
MANUFACTURING-AND PRODUCTION-LINE TESTS
(O T 1= 1= - | PN SUPRPIN 21
ANNEX-DY{Normative ntegrally Mounted, Re isms for Use with
Low Voltage Power Circuit Breakers
INTRODUCTION
[ S T o o TP 22
CONSTRUCTION
D2 GENETAL. ..ottt et 22
D3 Control Powered Racking MeChaniSMS ...........oiiiiiiiiiiiiiii e 22
D4 Cord-Connected Racking MeChaniSMS.............iiiiiiiii e 23
D5 Battery Operated Racking MeChaniSmS............iiiiiiiiiiiiiiii e 24


https://ulnorm.com/api/?name=UL 1066 2022.pdf

AUGUST 8, 2022 CSA C22.2 No. 268:22 ¢+ UL 1066 5

PERFORMANCE
D6 Mechanical ENdUraNCe TESS .........iiiiiiii i 24
B A @ o1 i (U o1 o] T 1= £ PP 24
MARKINGS
D T € T=T o 1= PP 24

ANNEX E (Normative for Canada and Informative for the US) — Marking Translations



https://ulnorm.com/api/?name=UL 1066 2022.pdf

CSA C22.2 No. 268:22 ¢+ UL 1066 AUGUST 8, 2022

No Text on This Page



https://ulnorm.com/api/?name=UL 1066 2022.pdf

AUGUST 8, 2022

CSA C22.2 No. 268:22 ¢+ UL 1066

PRE

FACE

This is the harmonized CSA Group and UL standard for Circuit Breakers up to 1000 V AC and 1500 V DC
Used in Enclosures. It is the second edition of CSA C22.2 No. 268:22 and the fifth edition of UL 1066. This
second edition of CSA C22.2 No. 268 supersedes the previous edition published April 13, 2012. This fifth
edition of UL 1066 supersedes the previous edition published April 13, 2012.

This harmonized standard was prepared by the CSA Group and Underwriters Laboratories Inc. (UL). The
efforts and support of the Technical Harmonization Committee for Power Circuit Breakers on the
Harmonization of Electrotechnical Standards of the Nations of the Americas (CANENA), are gratefully
acknowledged.

This s
stands

This s
jurisdi
Comm

tandard is considered suitable for use for conformity assessment within the
rd.

andard was reviewed by the CSA Subcommittee on Low Voltage Power Circuit
ction of the CSA Technical Committee on Industrial Productsand the CSA
ittee on requirements for Electrical Safety, and has been fortally approved by

Committee. This standard has been developed in compliance¢with the Standards
requirgments for National Standards of Canada. It has been published as a National
by CSA Group.

Applig¢ation of Standard

Whereg
consid

Note: Al

reference is made to a specific numbercef’'samples to be tested, the specifi
ered a minimum quantity.

though the intended primary application of-this standard is stated in its scope, it is important to

respongibility of the users of the standard to judge its suitability for their particular purpose.

Level

This s
standd

This s

An eq
Techn

of harmonization

andard uses the IEC\format, but is not based on, nor is it to be considered e
rd.

andard is published as an equivalent standard for CSA Group and UL.

livalentstandard is a standard that is substantially the same in technical conten

stated scope of the

Breakers, under the
Strategic Steering
the CSA Technical
Council of Canada
Standard of Canada

ed number is to be

note that it remains the

uivalent to, an IEC

t, except as follows:
s as well as those

cal natlonal dlfferences are aIIowed for codes and governmental regulation

recogni

ndamental climatic,

geographical, technological, or mfrastructural factors, SC|ent|f|c Justlflcatlon or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

Reasons for differences from IEC

There

Interp

is no corresponding IEC standard.

retations

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
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identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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INTRODUCTION
1 Scope

1.1 These requirements apply to low-voltage AC power circuit breakers as follows:
a) Stationary-mounted or drawout-mounted types,
b) 2-pole, 3-pole, and 4-pole constructions,
¢) Manually operated or power operated, and

<\ VALt N + 1 4 o H 1 Lol tat 4 o <l H
ul VVILIT U Witmoutl Tioouaulticuliadrnoedr Ul oUNUToldic l._ypU U UcTVvILT.

1.2 These requirements apply to drawout-mounted type low-voltage AC integrally|fused power circuit
breakegrs, consisting of low-voltage AC power circuit breakers with integral fuses:

1.3 These requirements apply to low-voltage AC fuse draw-outs consisting of fuses in a drawout
assembly intended to be connected in series with a low-voltage AC.power circuit bregaker to form a fused
circuit|preaker.

1.4 These requirements apply to general purpose type DEpower circuit breakers.

1.5 These requirements apply to equipment rated 1000 V or less nominal, 1058 \{ maximum AC and
1500 Y maximum DC.

1.6 These requirements apply to equipmentiintended for use in ordinary locations|in accordance with
Annex A, Ref. No. 1.

1.7 These requirements are intended-to supplement and be used in conjunction with the:

a) Standard for Low-Veltage AC Power Circuit Breakers Used In Enclosures| IEEE C37.13 (see
Annex A, Ref. No. 7),

b) Standard for DG (3200 V and below) Power Circuit Breakers Used in Enclosures, IEEE C37.14
(see Annex A,\Ref. No. 8),

c¢) Standard for Metal-Enclosed Low-Voltage (1000 Vac and below, 3200 Vd¢ and below) Power
Circuit\Breaker Switchgear, IEEE C37.20.1 (see Annex A, Ref. No. 9),

d)Test Procedures for Switchgear — Low-Voltage AC Power Circuit Breakers UUsed In Enclosures,
ANSTC37-50(see Annex A, Ref - No. 10),and

e) Conformance Test Procedures for Switchgear — Metal-Enclosed Low-Voltage AC Power Circuit
Breaker Switchgear Assemblies, ANSI C37.51 (see Annex A, Ref. No. 11).

1.8 This Standard does not apply to molded-case circuit breakers.

1.9 These circuit breakers are intended for installation in circuit breaker enclosures, switchboards
(switchgear), panelboards, and the like. Drawout-mounted devices are intended for use with specific
adapters or receiving equipment. The acceptability of the combination of a circuit breaker with respect to
any overall enclosure will be determined when the complete product is considered.


https://ulnorm.com/api/?name=UL 1066 2022.pdf

10 CSA C22.2 No. 268:22 ¢+ UL 1066 AUGUST 8, 2022

2 Normative References

2.1 Forundated references to Standards, such reference shall be considered to refer to the latest edition
and all revisions to that edition up to the time when this Standard was approved. For dated references to
Standards, such reference shall be considered to refer to the dated edition and all revisions published to
that edition up to the time the Standard was approved. See Annex A.

2.2 Products covered by this standard shall comply with the referenced installation codes and standards
noted in this clause as appropriate for the country where the product is to be used. When the product is
intended for use in more than one country, the product shall comply with the installation codes and
standards for all countries where it is intended to be used. (See Annex A, Ref. No. 1.)

2.3 In Canada, general requirements are as indicated in Annex A, Ref. No. 2, and‘banding requirements
are as |ndicated in Annex A, Ref. No. 3. In the US, these do not apply.

3 Components

3.1 A[component of a product covered by this Standard shall:
a) Comply with the requirements for that component as spegified in this Standargd;
b) Be used in accordance with its rating(s) establishéd for the intended conditiorns of use; and

c) Be used within its established use limitations or'conditions of acceptability.

3.2 A| component of a product covered by this Standard is not required to comply with a specific
compohent requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product;

b) Is superseded by a requirement in this Standard; or

c) Is separately investigated when forming part of another component, provided the component is
used within its established ratings and limitations.

3.3 Specific components are incomplete in construction features or restricted in performance
capabilities. Sué¢h—~components are intended for use only under limited conditions, such as certain
temperatures.not exceeding specified limits, and shall be used only under those specific conditions.

3.4 A[cemponent that is also intended to perform other functions such as overcurrent|protection, ground-
fault circuit-interruption, surge suppression, any other similar functions, or any combination thereof, shall
comply additionally with the requirements of the applicable standard(s) that cover devices that provide
those functions.

4 Units of Measurement

4.1 The values given in S| (metric) units shall be normative, except for AWG/kcmil conductor sizes.
Values in parentheses are explanatory or approximate information.

5 Definitions

5.1 The terms used in this Standard are as indicated in Annex A, Ref. No. 4. For the purpose of this
Standard, the following definitions shall apply.
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5.2 ADAPTER - A device designed to interface between a drawout-mounted device and the receiving
devices — such as individual enclosures, deadfront switchboards, and panelboards.

5.3 CIRCUIT BREAKER - A type of AC and DC power circuit breaker, when a requirement applies
specifically to either an AC or DC type, but not both, the term AC circuit breaker or DC circuit breaker is
used.

5.4 DRAWOUT-MOUNTED DEVICE — A device having disconnecting devices, and in which the
removable portion may be removed from the stationary portion without the necessity of unbolting
connections or mounting supports.

combination of a fuse

drawopt and a circuit breaker.

5.6 STATIONARY-MOUNTED DEVICE — A device that cannot be removed excepf] by the unbolting of
connegtions and mounting supports.

CONSTRUCTION
6 General

6.1  The requirements in this Standard shall be applied’in addition to those contained in the following
documents:

a) Standard for Low-Voltage AC Power Circuit Breakers Used In Enclosures, IEEE C37.13 (Annex
A, Ref. No. 7),

b) Standard for DC (3200 V and below) Power Circuit Breakers Used in Enclosures, IEEE C37.14
(Annex A, Ref. No. 8),

c) Test Procedures for Switchgear — Low-Voltage AC Power Circuit Breakers UUsed In Enclosures,
ANSI C37.50 (Annex A{Ref. No. 10), and

d) Conformance Test Procedures for Switchgear — Metal-Enclosed Low-Voltage AC Power Circuit
Breaker Switchgear Assemblies, ANSI C37.51 (Annex A, Ref. No. 11).

6.2 A fuse draw-qut shall include an open-fuse trip device that will cause tripping |of the series circuit
breaker, whenone or more of the fuses open.

6.3 A fused circuit breaker shall include an open-fuse trip device that will cause ttipping of the circuit

rwmbhan-an PO £ el £ Bnan
break L, WITCTT UG UT TTHUTGT UT U116 TUOT o UJTTI.

6.4 A circuit breaker shall be so formed and assembled that it will have the strength and rigidity
necessary to resist the tests specified in these requirements, without increasing the risk of fire or electric

shock due to partial or total collapse with a resulting loosening or displacement of parts or other serious
defects.

6.5 An adapter shall be evaluated in conjunction with the intended drawout-mounted device.
7 Corrosion Protection

7.1 Iron and steel parts shall be protected against corrosion by enameling, galvanizing, plating or an
equivalent means.
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7.2 Corrosion protection is not required for thermal elements, magnet pole faces, and hardened and
polished parts, such as latching surfaces.

8 Insulating Materials

8.1 An insulating material shall comply with the requirements of Annex A, Ref. No. 7. Temperature limits
for insulating materials are established based on the Relative Thermal Index in accordance with Annex A,
Ref. No. 5.

8.2 An insulating material having values below those specified in 8.1 may be accepted based on
acceptable end-product performance tests in Annex A, Ref. No. 6.

9 Current-Carrying Parts

9.1 Ajcurrent-carrying part shall be of silver, a silver alloy, copper, a copper-alloy, or ¢ther metal that has
been shown by tests to be acceptable for the application.

9.2 Uninsulated live metal parts shall be so secured to the mounting,surfaces that they will be kept from
turning, where turning would reduce electrical spacings.

9.3 Fyiction between surfaces is not acceptable as a means to keep uninsulated liye metal parts from
turning| Parts shall be kept from turning by the use of two. scfews or rivets, by shoulders or mortises, by a
dowel pin, lug, or offset, by a connecting strap or other:glip fitted into an adjacent part,|or by an equivalent
method.

10 Tdrminations

10.1 Disconnecting means shall be provided on drawout-mounted devices for mating with intended
receiving equipment or adapters.

10.2 Terminals shall be provided-on stationary-mounted devices for mounting pressiire wire connectors
or for cpnnecting to a bus system.

11 Operating Mechanism

11.1  When a ciféuit breaker is equipped with an operating handle that is made of a gonductive material,
the hapdle shall be in electrical connection with the frame or shall be so construgted that when it is
mounted in the'intended manner, it will be grounded.

12 Grounding and Bonding

Note: The term “grounding” as used in this clause relates to “bonding” in Canada.
12.1 All dead metal parts that are exposed to personnel when the device is energized shall be grounded.

12.2 To determine the compliance with the requirements in Section 20, the configuration of the grounding
means between a metal part of a drawout-mounted device intended to be grounded and any permanently
grounded part shall be such that grounding continuity is established at a distance of 3.2 mm (1/8 inch) or
more before either primary or secondary disconnects of the drawout unit are energized; and also
maintained until both primary and secondary disconnects have been deenergized by at least 3.2 mm (1/8
inch).
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13 Trip Devices

13.1 A trip device shall be of the dual, selective, or triple-selective type as defined in Annex A, Ref. No.
12.

14 Interlocks

14.1  Mechanical interlocks shall be provided for draw-out type devices to provide the functions outlined

in Annex A, Ref. No. 9. The interlock mechanism shall be on the draw-out device, the receiving adapter, or
a combination of the two.

15 C

151
Wiring
tempe

15.2
which

15.3

Iltl U: c;l \,u;t ""’;I ;Ilu
The internal wiring of control circuits shall consist of general use insulated_cond
Material (AWM) acceptable for the particular application, when considered
rature and voltage and conditions of service to which the conductor.islikely to bg

Wireways shall be smooth and entirely free from sharp edges, burrs, fins, movin
may cause abrasion of the insulation on conductors.

A splice, where used, shall be provided with insulatiomequivalent to that of the i

involved.

16 C

16.1
where
secon

16.2
wiring

16.3

(5.3 m
clamp
condu

16.4
excep

ontrol Circuit Field Wiring Connections

Secondary disconnects for drawout-mounted devices shall be tested in accorda
the control circuits are not connected when the device is in the "disconng
ary disconnects are to be connected in the "connected" and "test" positions.

Terminals or bus connections shall be provided on stationary-mounted devices
to stationary-mounted dévices, including an accessory.

For terminal conpections, pressure terminal connectors shall be used, excep
m?) or smaller insulated conductors, the parts to which wiring connections are 1
5 or wire-binding screws with terminal plates having upturned lugs or the eq
Ctors in position.

A wire-binding screw to which field-wiring connections are made shall not be
that’a No. 6 or larger screw may be used for a terminal to which 14 AWG (

juctors or Appliance
with respect to the
subjected.

g parts and the like,

nsulated conductors

nce with Section 17,
cted" position, and

or the connection of

that for a 10 AWG
nade may consist of
uivalent to hold the

smaller than No. 8,
D.1 mm?) or smaller

insula

ed conductors 15 ntendedto be connected:

16.5 Notwithstanding 16.6, a terminal plate tapped for a wire-binding screw shall be of metal not less
than 0.76 mm (0.030 inch) thick for a 14 AWG (2.1 mm?) or smaller insulated conductors, and not less
than 1.27 mm (0.050 inch) thick for a conductor larger than 14 AWG. In either case, there shall not be
fewer than two full threads in the metal.

16.6 With reference to 16.5, a terminal plate formed from stock having the minimum thickness, may have
the metal extruded at the tapped hole for the binding screw to provide two full threads. Two full threads are
not required if fewer threads result in a sufficiently secure connection in which the threads will not strip
upon the application of a 2.3 N-m (20 Ib-in) tightening torque.

16.7 A wire-binding screw shall thread into metal.
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PERFORMANCE

17 General

171

listed in Table 17.1 .

Table 17.1
Product Standards

Power circuit breakers shall be tested in accordance to Section 17 and to the additional requirement

Product Standard designation

DC cirquit breakers

AC circpit breakers

IEEE C37.14 (Annex A, Ref. No. 8)
IEEE C37.13 and ANSI C37.50 (Annex A, Ref. No. 7 & 10)

Fuse draw-outs 17.2
Trip deyices ANSI C37.50 and ANSI C37.17 (Annex A, Ref. No. 10 &12)
Accesspry devices ANSI C37.50 (Annex A, Ref. No. 10)
17.2 A fuse draw-out shall be tested in combination with the-specific circuit breaker with which it is

intendq
accord
in accg

17.3

17.5. T
defeati

17.4

Bnce to the requirement for fused circuit breaker in, Annex A, Ref. No. 10. Fuse
rdance with 17.3 — 17.5.

Fused circuit breakers shall be tested with the specific fuses selected in accord
he specific type shall be constructed so that a standard fuse cannot replace it
Ng a non-interchangeability feature.

Fused circuit breakers employing-standard fuses shall be tested with fuses ha

d to be used. Two elements shall be housed in séparate enclosures (adaptors) and test in

5 are to be selected

ance with 17.4 and
without deliberately

ving characteristics

represegnting the peak let-through current (I,) and maximum I’t associated with the maximum rated fuses

the de
onasi
corresy
intendg
be neq
accom
mountg

17.5
been ¢

ice is constructed to accept. Each of these fuses is to be of such characteristig
hgle-phase circuit, it will permit a peak let-through current (l,) and a maximum %4
onding value specified.in the requirements for the current and voltage ratin
d for use in the device being tested. To obtain the required values of these ch
essary to employ“a fuse having a current rating larger than that of the fu
modates and\of a different class. If the fuse cannot be physically accomm
bd externally'and dummy fuses mounted inside in the fuse clip assemblies.

-uses,. referenced in 17.4, used for tests are to be selected from a lot from wh
electéd and calibrated to determine that its 1°t and I, characteristics comply

s that, when tested
of not less than the
j of the class fuse
aracteristics, it may
se that the device
odated, it is to be

ch one sample has
with the prescribed

values

17.6

caltedforim t74:

In accordance with Annex A, Ref. No. 10, the intermediate short-circuit current rating test for a fuse

draw-out with a continuous current rating of 4000 A shall be at 130 kA, plus 20 percent, minus 10 percent.

17.7 The temperature rise limit for fuse draw-out terminal connections when silver plated and intended to
be enclosed, is 65 °C (117 °F).

17.8 Both single-phase and 3-phase tests are to be conducted to determine the acceptability of the
single-phase and 3-phase short-circuit or short-time current ratings.

17.9 Proper operation of functional components is to be determined as part of the sequential testing in
accordance with Annex A, Ref. No. 8, or Annex A, Ref. No. 10, or both.
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17.10

18

18.1

19 D

19.1

It is not necessary to test the accessory devices as part of the sequential testing.

Interlock Verification Tests

The interlock mechanism for draw-out devices shall be subjected to a mechanical performance test
in accordance with Annex A, Ref. No. 11.

ielectric Voltage-Withstand Tests

With a draw-out device in the "test" and "disconnected" position, and any ot

her definite position

other than the "connected" position, it shall withstand for one minute without breakdown the application of

£ 4000 \L

a 60 |
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y circuit of the circuit breaker and the primary terminals of the adapter.
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20 Grounding Resistance Tests

circuit between the

20.1 [The grounding continuity shall be such that the resistance does 'hot exceed 0.06 ohm when tested
as spgqcified in 20.2:
a) Between the handle of conductive material, as described in 11.1, and the frame or enclosure,
and
b) Between any metal part of a drawout-mounted device intended to be groungled, as described in
12.2, and the member of the stationary part that)is intended to provide the grounding path.
20.2 |Compliance with 20.1 is to be determined by measuring the voltage when & current of 30 A is
passefl between the parts in question. The cuitrent is to be derived from a 48 — 62 Hz or dc source, having

an opegn circuit voltage preferably not exceeding 30 V. A drawout-mounted device is

provid
associ
within

ng less than 3.2 mm (1/8 inch)_clearance between the disconnect (primary and
ated live part of the stationaryimember. The voltage drop is to be measured bety
150 mm (6 inches) of the.Stationary member to the farthest point on the dra

0 be in any position
secondary) and the
veen the two parts —
wout unit — and the

resistgnce is to be computed therefrom.

21 Ttip Device Calibration Tests

21.1 |Notwithstanding 21.2, the calibration tests shall be performed as part of the sequence testing of the
circuit [breaker and-the test results shall be in accordance to Annex A, Ref. No. 12 andl the manufacturer's
published curves.

21.2 |In.accordance to 21.1, if the test results comply with Annex A, Ref. No. 12 but do not meet the

manufacturer's published curves, additional calibration tests may be performed where at least 6 points on
the manufacturer's curve are checked. The results of all points shall comply with requirements in Annex A,

Ref. N

0.12.

RATINGS

22 G

221

eneral

Each AC device shall have one or more maximum voltage ratings of 254, 508,

635, 730, 847, 953

or 1058 V for application on systems having nominal voltage ratings of 240, 480, 600, 690, 800, 900, and
1000 V ac. AC integrally fused power circuit breakers and AC power circuit breakers intended to be
connected in series with fuse drawouts shall be rated 600 V maximum.


https://ulnorm.com/api/?name=UL 1066 2022.pdf

16 CSA C22.2 No. 268:22 ¢+ UL 1066 AUGUST 8, 2022

22.2 General purpose type low-voltage DC power circuit breakers shall be rated 300, 600, 800, 1000 or
1500 V maximum.

22.3 The 3-phase short-circuit or short-time current rms symmetrical ratings shall be in accordance with
Annex A, Ref. No. 7. The single-phase rating shall be 87 percent of the 3-phase ratings.

22.4 The short-circuit current ratings for DC circuit breakers shall be in accordance with Annex A, Ref.
No. 8.

MARKINGS

Advisopyfote
with the
are two official languages, English and French. Annex E provides translations(in Frnch of the Engllsh
safety mmarkings specified in this Standard.

23 General

23.1 All markings shall be in the appropriate language for the country in which the power circuit breaker
will be |nstalled.

23.2 An AC circuit breaker shall be marked in accordance with Annex A, Ref. No. 7.
23.3 A DC circuit breaker shall be marked in accordance with Annex A, Ref. No. 8.

23.4 A drawout-mounted device shall be marked with at least one of the following:
a) To show the designation of an intended adapter,
b) To show the minimum enclosure size, insulation requirements and ventilation|requirements, or

c) To refer to a drawing showing the minimum requirements, and ventilation reqliirements.

23.5 Moltage and curreht requirements for each control circuit or auxiliary circuit shall be marked on the
circuit breaker or provided with other information shipped with the circuit breaker.

23.6 Circuit bréakers with ground-fault elements that have settings greater than 1200 A shall be marked
"Not Fgr Use‘As-Service Equipment" or the equivalent.

23.7 A fuse draw-out shall be marked to indicate the circuit breaker, or circuit breaklers, with which it is
intended to be used.

23.8 A circuit breaker that has been tested in combination with a fuse draw-out shall be marked to
indicate the fuse draw-out with which it is intended to be used and that the increased short-circuit current
rating associated with the fuse, or current limiter, applies only when the circuit breaker is connected in
series with the fuse draw-out.

23.9 A circuit breaker without an integral direct acting trip device shall be marked to indicate that over-
current protection is not provided or to indicate the catalog number or type of protective relay that is to be
used to achieve over-current protection.
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ANNEX A (Normative) — Reference Standards

Switchgear Equipment

Ref. No. United States Canada

1 ANSI/NFPA 70, National Electrical Code CSA C22.1, Canadian Electrical Code, Part |

2 No equivalent CSA C22.2 No. 0, General Requirements — Canadian

Electrical Code, Part Il

No equivalent CSA C22.2 No. 0.4, Bonding of Electrical Equipment

4 IEEE C37.20.10, Standard Definitions for AC (52 kV and IEEE C37.20.10, Standard Definitions for AC (52 kV and
below) and DC (3.2 kV and below) Switchgear below) and DC (3.2 kV and below) Switchgear
Assemblies Assemblies

5 UL 746B, Standard for Polymeric Materials — Long Term CSA C22.2 No. 0.17, Evaluation of Properties of
Property Evaluations Polymeric Materials

6 UL 746C, Standard for Polymeric Materials — Used in No Equivalent
Electrical Equipment Evaluations

7 IEEE C37.13, Standard for Low-Voltage AC Power Circuit | IEEE C37.13, Standard for Low-Vgpltage AC Power Circuit
Breakers Used In Enclosures Breakers Used In Enc¢losures

8 IEEE C37.14, Standard for DC (3200 V and below) Power | IEEE C37.14, Standard for DC (3300 V and below) Power
Circuit Breakers Used in Enclosures Circuit Breakers'Useéd in Enclosurgs

9 IEEE C37.20.1, Standard for Metal-Enclosed Low- IEEE C37.20.14 Standard for Metdl-Enclosed Low-
Voltage (1000 Vac and below, 3200 Vdc and below) Voltage, (1000 Vac and below, 3200 Vdc and below)
Power Circuit Breaker Switchgear Power Circuit Breaker Switchgear

10 NEMA C37.50, Test Procedures for Switchgear — Low- NEMA C37.50, Test Procedures fgr Switchgear — Low-
Voltage AC Power Circuit Breakers Used In Enclosures Voltage AC Power Circuit Breakerg Used In Enclosures

11 NEMA C37.51, Switchgear — Metal-Enclosed Low NEMA C37.51, Switchgear — Metgl-Enclosed Low
Voltage AC Power Circuit Breaker Switchgear Voltage AC Power Circuit Breaker[Switchgear
Assemblies — Conformance Test Procedures Assemblies — Conformance Test Hrocedures

12 IEEE C37.17, Trip systems for Low-voltage (1000.\.and IEEE C37.17, Trip systems for Loy-voltage (1000 V and
below) AC and General Purpose (1500 V and below) DC below) AC and General Purpose ({1500 V and below) DC
Power Circuit Breakers Power Circuit Breakers

13 IEEE C37.59, Requirements for Conversien of Power IEEE C37.59, Requirements for Cpnversion of Power

Switchgear Equipment
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ANNEX B (Normative) — Low-Voltage AC Power Circuit Breakers — Naval Use (For United States
Only)

INTRODUCTION
B1 Scope

B1.1 These requirements cover low-voltage AC power circuit breakers intended for use aboard non-
combatant and auxiliary naval ships. A naval circuit breaker shall comply with the applicable requirements
of the preceding Sections of this Standard and of this Annex.

PERFORMANCE

B2 Epdurance Test

B2.1 [The test is to be performed in accordance with Annex A, Ref. No.-10)except|that the number of
operatipns shall be in accordance with Table B2.1, and servicing, as described in Annex A, Ref. No. 7, is
not permitted.

Endurance Requirements for Low-VoIta;gl?&%BF’zc;Jver Circuit Breakers (Navy |Applications)
Circuit breaker frame size, Number of operating cycles®
amperes Electrical endurance Mechanical endurance Total
1600/2000 1000 3000 4000
3000 500 1000 1500
4000 500 1000 1500

@ All opgrating cycle requirements are without servicing.

B3 Cpntinuous Current Test

B3.1 [The test is to be conducted in accordance with Annex A, Ref. No. 7 and Anpex A, Ref. No. 10
except|that the temperature rise limit for insulating material is to be based on an amhbient temperature of
50 °C ([122 °F).

B4 Calibration Test

B4.1 [Circuit-bréakers with trip devices that are sensitive to ambient temperatures arg to be calibrated or
ambient compensated for use in an ambient of 50 °C (122 °F).

B5 Inclined Operations

B5.1 Calibration Check Tests as described in Annex A, Ref. No. 10 are to be performed with the test
device inclined 30 degrees from the horizontal plane. Results shall not exceed +5 percent of the limits from
the manufacturer's operating curves or the limits in Annex A, Ref. No. 12.

B6 Vibration Test
B6.1 General

B6.1.1 During and after the vibration tests specified in B6.2 and B6.3, a naval circuit breaker shall not
open the contacts when they are in the closed position.

B6.1.2 After the vibration tests specified in B6.2 and B6.3, a naval circuit breaker:
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a) Shall continue to operate as intended without adjustments or repairs,
b) Shall meet the limits of the specified time bands for calibration,

c) Fuse units shall not open the circuit, change protective characteristics, lose filler material, or
show signs of deformation, and

d) Shall have a minimum insulation resistance of 10 megohms.

B6.1.3 To determine whether the contacts open during the vibration tests, an oscillograph is to be
connected across the circuit breaker contacts.

B6.1.4 For these tests, peak-to-peak amplitude is defined as the maximum displacement of sinusoidal
motior) (total table displacement).

B6.2 [Resonance frequency test

B6.2.1 A circuit breaker is to be vibrated at a peak-to-peak amplitude ©f0.51 +0.0% mm (0.020 +0.002
inch) ip three rectilinear axes, horizontal, vertical, and lateral at frequencies starting af 4 Hz (or the lowest
attainable frequency but not greater than 10 Hz) to 33 Hz. A change.inArequency is to|be made in discrete
intervgls of 1 Hz and maintained at each frequency for 15 seconds. Fhe frequency and orientation at which
resonances occur is to be noted.

Table B6.1
Displacement-of Vibration

Table amplitude
Frequency range, Hz mm (Inches)
4t015 1.5210.15 (0.060 +0.006)
16 to 25 1.02£0.10 (0.040 £0.004)
26 to 33 0.51 £0.05 (0.020 £0.002)

B6.2.4 If a resonance has‘'been determined in accordance with B6.2.1, the circlit breaker is to be
subjeqted to that resonant.frequency, displacement, and orientation in accordance with B6.2.1 for 2 hours.
If resgnance is not observed in accordance with B6.2.1 the test is to be conducfed at 33 Hz at an
amplitude of 0.51 £0.05'mm (0.020+0.002 inch) for 2 hours in any plane.

B6.3 |Variable frequency test

B6.3.1 A.yariable frequency test is to be conducted separately in each of the three rectilinear axes,
horizoptal{ vertical, and lateral. All tests in one direction are to be completed before prgceeding to the tests
in another direction. The circuit breaker is to be energized as intended in actual service during the test.
The test is to be conducted at an ambient temperature of 25 °C (77 °F).

B6.3.2 A circuit breaker is to be mounted in a horizontal plane and subjected to the vibration
displacement ranges and amplitude specified in Table B6.1. The vibration equipment is to be varied in
discrete frequency intervals of 1 Hz and is to be maintained at each interval for 5 minutes.

B6.3.3 A circuit breaker is to be mounted in a one-high cubicle or other suitable enclosure, which is in
turn to be secured to the test fixtures secured to the vibration table. Unsupported panel surfaces are to be
maintained to reduce the likelihood of resonance of the panels within the test frequency range. Each circuit
breaker is to be wired with stranded copper conductors of the appropriate size for the rating properly
torqued. The wires are to be connected to a power supply and instrumentation located off the platform of
the vibration-test machine. The wiring is to be installed to simulate a normal installation and is to be
secured within 179 mm (7 inches) of the terminals. As installed, the wiring is not to be resonant.
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B7 Calibration Test

B7.1 A calibration test is to be made as described in Annex A, Ref. No. 10. The test is to be conducted at
50 °C (122 °F) if the trip device is sensitive to ambient temperatures.

MARKINGS
B8 General

B8.1 A low-voltage ac power circuit breaker intended for naval use aboard non-combatant and auxiliary
naval ships shall be marked "Naval", or the equivalent, where visible after installation with the circuit
breaker enclosure door in the open position.
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