UL 98

ISBN 0-7629-0925-0

Enclosed and Dead-Front
Switches

Documents

Document Sharing Hub

Full document details: UL 98 2004


http://www.avadocuments.com/doc/ul-98-2004
http://www.avadocuments.com/doc/ul-98-2004

Documents

Document Sharing Hub

col SRR Estandasghelownloaded from www.bzfxw.com


http://www.avadocuments.com/doc/ul-98-2004
http://www.avadocuments.com/doc/ul-98-2004

FEBRUARY 25, 2004 - UL 98 trl

Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Enclosed and Dead-Front Switches, UL 98
Thirteenth Edition, Dated February 25, 2004
Summary of Topics

This edition of ANSI/UL 98 is a UL/CSA/ANCE harmonized standard for Enclosed and Dead-Front
Switches.

The new requirements are substantially in accordance with UL’'s Bulletin(s) on this subject dated
September 12, 2003. The bulletin(s) is now obsolete and may be discarded.

As indicated on the title page (page 1), this UL Standard for Safety is an American National Standard.
Attention is directed to the note on the title page of this Standard outlining the procedures to be followed
to retain the approved text of this ANSI/UL Standard.

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL'’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette 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.

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.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

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.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’s support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.
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Purchasers 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 judgement (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.

If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the preface. The prior
text for requirements that have been revised and that have a future effective date are located after the
Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright © 2004 Underwriters Laboratories Inc.

This Standard consists of pages dated as shown in the following checklist:

Page Date
L0 February 25, 2004
SAL-SAG . . February 25, 2004
AL A February 25, 2004
BB . . February 25, 2004
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Commitment for Amendments

This standard is issued jointly by the National Association of Standardization and
Certification of the Electrical Sector (ANCE), the Canadian Standards Association
(CSA), and Underwriters Laboratories Inc. (UL). Comments or proposals for
revisions on any part of the standard may be submitted to ANCE, CSA, or UL at
any time. Revisions to this standard will be made only after processing according
to the standards development procedures of ANCE, CSA, and UL. CSA and UL
will issue revisions to this standard by means of a new edition or revised or
additional pages bearing their date of issue. ANCE will incorporate the same
revisions into a new edition of the standard bearing the same date of issue as the
CSA and UL pages.

Copyright © 2004 ANCE

Rights reserved in favor of ANCE.

ISBN 1-55397-536-7
© 2004
Canadian Standards Association

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

ISBN 0-7629-0925-0
Copyright © 2004 Underwriters Laboratories Inc.

Revisions of this Standard will be made by issuing revised or additional pages
bearing their date of issue. A UL Standard is current only if it incorporates the
most recently adopted revisions, all of which are itemized on the transmittal notice
that accompanies the latest set of revised requirements.

The most recent designation of ANSI/UL 98 as an American National Standard
(ANSI) occurred on November 5, 2003.

This ANSI/UL Standard for Safety, which consists of the Thirteenth edition is
under continuous maintenance, whereby each revision is ANSI approved upon
publication. Comments or proposals for revisions on any part of the Standard may
be submitted to UL at any time. Written comments are to be sent to UL-RTP
Standards Department, 12 Laboratory Drive, P.O. Box 13995, Research Triangle
Park, NC 27709-3995.
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Preface

This is the common ANCE, CSA, and UL standard for Enclosed and Dead-Front Switches. It is the
Second edition of NMX-J-162-ANCE, the Seventh edition of CAN/C22.2 No. 4, and the Thirteenth edition
of UL 98. This edition of CAN/CSA C22.2 No. 4 supersedes the previous edition published in 1989. This
edition of UL 98 supersedes the previous edition published in 1994.

This common standard was prepared by the Association of Standardization and Certification (ANCE), the
Canadian Standards Association (CSA), and Underwriters Laboratories Inc., (UL). The efforts and support
of the Technical Harmonization Committee for Connectors, of the Council on the Harmonization of
Electrotechnical Standards of the Nations of the Americas (CANENA), are gratefully acknowledged.

This standard was reviewed by the CSA Subcommittee on Enclosed and Dead-Front Switches, under the
jurisdiction of the CSA Technical Committee on Industrial Products and the CSA Strategic Steering
Committee on Requirements for Electrical Safety, and has been formally approved by the CSA Technical
Committee.

This standard will be submitted to the Standards Council of Canada (SCC) for approval as a National
Standard of Canada.

This standard has been approved by the American National Standards Institute (ANSI) as an American
National Standard.

A UL standard is current only if it incorporates the most recently adopted revisions, all of which are
itemized on the transmittal notice that accompanies the latest set of revised requirements.

Where reference is made to a specific number of samples to be tested, the specified number shall be
considered a minimum quantity.

Note: Although the intended primary application of this standard is stated in its scope, it is important to note that it remains
the responsibility of the users of the standard to judge its suitability for their particular purpose.

Level of harmonization

This standard uses the IEC format but is not based on, nor is it considered equivalent to, an IEC standard.
This standard is published as an equivalent standard for ANCE, CSA, and UL.

An equivalent standard is a standard that is substantially the same in technical content, except as follows:
Technical national differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

Reasons for differences from IEC
The THC determined the safe use of enclosed and dead-front switches is dependent on the design and

performance of the products in relation to the North American Electrical Codes with which they are
intended to be installed.
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Interpretations

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

ANCE Effective Date

The effective date for ANCE will be announced through the Diario Oficial de la Federacién (Official
Gazette) and is indicated on the cover page.

CSA Effective Date

The effective date for CSA International will be announced through CSA Informs or a CSA certification
notice.

UL Effective Date
Between February 25, 2004 and February 25, 2006, new product submittals to UL may be evaluated
under all requirements in this standard or, if requested in writing, evaluated under presently effective

requirements only. The presently effective requirements are contained in the twelfth edition of UL 98.

A UL effective date is one established by Underwriters Laboratories Inc. and is not part of the ANSI
approved standard.
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Foreword (ANCE)

The present Mexican Standard was developed by the Industrial Distribution and Control Committee
Subcommittee from the Comité de Normalizacion de la Asociacion de Normalizacion y Certificacion, A.C.,
CONANCE, with the collaboration of the Switches manufacturers and users.

ANCE is an Organization for Standardization (ONN) registered by the DGN (Direccion General de
Normas) in the electrical sector and household appliances. ANCE develops Mexican Standards (NMX)
and collaborates in the development of the Mexican Official Standards (NOM); these are voluntary and
normative standards, respectively.

Conformity assessment in accordance with ANCE Mexican Standards is the responsibility of ANCE'’s
Product Certification Division.

ANCE’s Product Certification Division is accredited by the EMA (Entidad Mexicana de Acreditacion) to
certify a variety of products. Certification is carried out following the relevant procedures established and
developed by the Technical Committee on Certification in connection with the test reports produced in test
labs accredited by the EMA.

The conformity assessment activities developed by ANCE cover quality systems, test labs, and product
verification.
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Foreword (CSA)

The Canadian Standards Association (CSA) develops standards under the name Canadian Standards
Association, and provides certification and testing under the name CSA International. CSA International
provides certification services for manufacturers who, under license from CSA, wish to use the appropriate
registered CSA Marks on certain products of their manufacture to indicate conformity with CSA Standards.

CSA Certification for a number of products is provided in the interest of maintaining agreed-upon
standards of quality, performance, interchangeability and/or safety, as appropriate. Where applicable,
certification may form the basis for acceptance by inspection authorities responsible for enforcement of
regulations. Where feasible, programs will be developed for additional products for which certification is
desired by producers, consumers, or other interests. In performing its functions in accordance with its
objectives, CSA does not assume or undertake to discharge any responsibility of the manufacturer or any
other party. The opinions and findings of the Association represent its professional judgement given with
due consideration to the necessary limitations of practical operation and state of the art at the time the
Standard is processed.

Products in substantial accord with this Standard but which exhibit a minor difference or a new feature
may be deemed to meet the Standard providing the feature or difference is found acceptable utilizing
appropriate CSA International Operating Procedures. Products that comply with this Standard shall not be
certified if they are found to have additional features which are inconsistent with the intent of this
Standard. Products shall not be certifiable if they are discovered to contravene applicable laws or
regulations.

Testing techniques, test procedures, and instrumentation frequently must be prescribed by CSA
International in addition to the technical requirements contained in Standards of CSA. In addition to
markings specified in the Standard, CSA International may require special cautions, markings, and
instructions that are not specified by the Standard.

Some tests required by CSA Standards may be inherently hazardous. The Association neither assumes
nor accepts any responsibility for any injury or damage that may occur during or as the result of tests,
wherever performed, whether performed in whole or in part by the manufacturer or the Association, and
whether or not any equipment, facility, or personnel for or in connection with the test is furnished by the
manufacturer or the Association.

Manufacturers should note that, in the event of the failure of CSA International to resolve an issue arising
from the interpretation of requirements, there is an appeal procedure: the complainant should submit the
matter, in writing, to the Secretary of the Canadian Standards Association.

If this Standard is to be used in obtaining CSA Certification please remember, when making application
for certification, to request all current Amendments, Bulletins, Notices, and Technical Information Letters
that may be applicable and for which there may be a nominal charge. For such information or for further
information concerning CSA Certification, please address your inquiry to Applications and Customer
Service, CSA International, 178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3.
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Foreword (UL)

A. This Standard contains basic requirements for products covered by Underwriters Laboratories Inc. (UL)
under its Follow-Up Service for this category within the limitations given below and in the Scope section
of this Standard. These requirements are based upon sound engineering principles, research, records of
tests and field experience, and an appreciation of the problems of manufacture, installation, and use
derived from consultation with and information obtained from manufacturers, users, inspection authorities,
and others having specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is one of the conditions of the
continued coverage of the manufacturer’s product.

C. A product which complies with the text of this Standard will nhot necessarily be judged to comply with
the Standard if, when examined and tested, it is found to have other features which impair the level of
safety contemplated by these requirements.

D. A product employing materials or having forms of construction which conflict with specific requirements
of the Standard cannot be judged to comply with the Standard. A product employing materials or having
forms of construction not addressed by this Standard may be examined and tested according to the intent
of the requirements and, if found to meet the intent of this Standard, may be judged to comply with the
Standard.

E. UL, in performing its functions in accordance with its objectives, does not assume or undertake to
discharge any responsibility of the manufacturer or any other party. The opinions and findings of UL
represent its professional judgment given with due consideration to the necessary limitations of practical
operation and state of the art at the time the Standard is processed. UL shall not be responsible to anyone
for the use of or reliance upon this Standard by anyone. UL shall not incur any obligation or liability for
damages, including consequential damages, arising out of or in connection with the use, interpretation of,
or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and adequate safeguards for
personnel and property shall be employed in conducting such tests.
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1 Scope

1.1 These requirements cover individually enclosed air switches, rated 4000 A or less at 600 V or less,
having all current-carrying parts enclosed, manually operable by means of external handles, and intended
to be employed in accordance with the national installation codes listed in Appendix B, Ref. No.1.

1.1.1 As used in this Standard, the term switch is intended to mean an enclosed switch or deadfront
switch unless specifically stated otherwise.

1.2 These requirements also cover deadfront switches that have all current-carrying parts enclosed when
mounted in an enclosed panelboard, deadfront switchboard, or the like. These switches are manually
operable by means of external handles and are intended to be employed in accordance with the national
installation codes listed in Appendix B, Ref. No.1.

1.3 These requirements cover enclosed switches with or without provision for plug or for
cartridge-enclosed fuses.

1.4 These requirements cover enclosed switches intended for general use and having ampere ratings,
with or without horsepower or kilowatt ratings, and enclosed switches intended for motor-circuit use only
and having horsepower or kilowatt ratings but no general-use ampere ratings.

1.5 These requirements cover double-throw switches intended for use in optional standby systems.

1.6 These requirements cover fused electrically tripped switches rated over 600 A and rated 600 A or less
employing Class J, R or T fuses.

1.7 These requirements also cover electrically tripped switches that have been investigated to determine
their acceptability for ground-fault protection when combined with ground-fault sensing and relaying
equipment as follows:

a) Switches for use with Class | ground-fault sensing and relaying equipment include those that
are capable of interrupting 12 times their rated current or that have integral means to prevent
disconnecting as levels of fault current exceeding the contact interrupting capability of the
switch.

b) Switches for use with Class Il ground-fault sensing and relaying equipment are capable of
interrupting 10 times their rated current and are for use in ground-fault protection systems in
which means to prevent disconnecting at levels of fault current exceeding the contact
interrupting capability of the switch are incorporated within the ground-fault sensing and relaying
equipment when combined with Class | and Il ground-fault sensing and relaying equipment.

1.8 These requirements do not cover:

a) Common forms of snap switches,

b) Switches having features intended primarily for the starting and protection of motors,
including the switches arranged to shunt out fuses during the starting of motors,

c) Switches provided with automatic trips for opening them and constructed to afford overload
protection without other circuit breakers or fuses,

d) Devices in which the pulling of fuses or the removal of a detachable pullout member is
designed to accomplish a switching operation, or
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e) Circuit breakers, molded-case switches, magnetic-only circuit interrupters, instantaneous-only
circuit breakers, and supplementary protectors.

2 Normative References

2.1 Any normative 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. See Appendix A.

2.2 When a reference is made to another code or standard, the product shall comply with the code or
standard of the country or countries in which the product is intended to be used.

2.3 In Canada, general requirements are as indicated in Appendix A, Ref. ltem No. 13, and grounding
and bonding requirements are as indicated in Appendix A, Ref. Item No. 14.

3 Components

3.1 Except as indicated in 3.2, a component of a product covered by this Standard shall comply with the
requirements for that component. A component shall comply with the standard of the country or countries
in which the product is intended to be used. See Appendix B for a list of the ANCE, Canadian Standards
Association, and Underwriters Laboratories, Inc. Standards covering components generally used in the
products covered by this Standard.

3.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

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

3.4 Specific components are incomplete in construction features or restricted in performance capabilities.
Such 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.

4 Units of Measurement

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

5 Definitions

5.1 Accessory — a device that performs a secondary or minor duty as an adjunct or refinement to the
primary or major duty of a unit of equipment.

5.2 Air switch — a switching device designed to close and open one or more electric circuits by means
of guided separable contacts that separate in air.

5.3 Ambient temperature — the temperature of the surrounding medium that comes in contact with the
exterior of the switch enclosure.
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5.4 Auxiliary switch — a switch mechanically operated by the main switching device for switching,
signaling, interlocking, or other purposes.

5.5 Auxiliary switch contacts may be designated as "a" or "b" as indicated below, but other contact
arrangements may be used:

"a" — Contacts that are open when the switch contacts are open and closed when the switch
contacts are closed.

"b" — Contacts that are closed when the switch contacts are open and open when the switch
contacts are closed.

5.6 Available fault current — the maximum current that the power system can deliver through a given
circuit point to any negligible impedance short-circuit applied at that point.

5.7 Cartridge fuse — a fuse consisting of a current-responsive element inside a fuse body with contacts
on both ends.

5.8 Clearing I°t (ampere-squared seconds) — the measure of heat energy developed as a result of
current flow between the time that current begins to flow and until the fuse clears the circuit. |12 stands
for the square of the effective (rms) let-through current and t stands for the time of current flow in
seconds.

5.9 Clearing It (of a fuse) — the amount of ampere-squared seconds passed by a fuse during total
clearing time under specified conditions.

5.10 Current-limiting fuse (AC) — a fuse that safely interrupts all available currents within its interrupting
rating and, within its current-limiting range, limits the clearing time at rated voltage to an interval equal
to or less than the first major or symmetrical current loop duration and limits peak let-through current to
a value less than the peak current that would be possible with the fuse replaced by a solid conductor of
the same impedance.

5.11 Current-limiting fuse rating — a rating expressed in terms of three characteristics that measure the
degree by which the fuse limits current. These are threshold ratio, maximum peak let-through current,
and maximum clearing 1t.

5.12 Current rating — the designated maximum direct or alternating operating current in rms amperes at
rated frequency for which the switch qualifies under specified test conditions.

5.13 Deadfront switch — a switch that has all current-carrying parts enclosed when it is mounted in an
enclosed panelboard, deadfront switchboard, or the like.

5.14 Detachable pullout — a type of pullout switch that is operated by physical removal and reinsertion
of a detachable pullout member.

5.15 Dielectric tests — tests made to determine the ability of insulating materials and spacings used to
withstand specified overvoltages.

5.16 Double-throw switch — a switch by means of which a change in circuit connections can be
obtained by operating the switch into either of two closed positions or into an open position.
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5.17 Dummy fuse — a current-carrying part made of copper and having dimensions such that it will fit
its fuse mounting means with the same conditions of pressure, contact, and cross-sectional area as are
obtained on terminals of the fuse that it is intended to replace. A dummy fuse is not a protective device.

5.18 Electrically tripped switch — a switch whose closing is performed manually, but whose contact
opening may be performed by a release which is energized by a voltage source in addition to the
manual operating means.

5.19 Enclosed pullout switch — a pullout switch, with or without fuseholders, having all current-carrying
parts completely enclosed when hinged cover is in the closed position (in the case of hinged pullouts)
or when the detachable member is in the installed position (in the case of detachable pullouts).

5.20 Enclosed switch — a switch, with or without fuseholders, having all current-carrying parts
completely enclosed, that is operable without opening the enclosure.

5.21 Enclosure — a surrounding case constructed to provide a degree of protection to personnel against
incidental contact with the enclosed equipment and to provide a degree of protection to the enclosed
equipment against specified environmental conditions.

5.22 Fuse — a protective device that opens by the melting of a current-sensitive element during
specified overcurrent conditions.

5.23 Fuse clips — the contacts of the fuseholder that support the fuse and connect the fuse terminals
with the circuit.

5.24 Fused motor-circuit switch — a switch rated in horsepower (or kilowatts) capable of interrupting the
maximum operating overload current of a motor of the same horsepower (or kilowatts) rating as the
switch at the rated voltage.

5.25 Fuseholder — an assembly of base, fuse clips, and necessary insulation for the mounting or
connecting of a fuse into a circuit.

5.26 Fused switch — a switch in which one or more poles have a fuse in series in a composite unit.
These switches should not be confused with switches in which the fuse forms the moving contact.

5.27 Ground (earth) (electric system) — a conducting connection, whether intentional or accidental, by
which an electric circuit or equipment is connected to the earth or to some conducting body of relatively
large extent that serves in place of the earth. A ground is used for establishing and maintaining the
potential of the earth (or of the conducting body), or approximately that potential, on conductors
connected to it, and for conducting ground current to and from the earth (or the conducting body).

5.28 Isolating switch — a switch intended for isolating an electric circuit from the source of power. It has
no interrupting rating, and it is intended to be operated only after the circuit has been opened by some

other means.

5.29 Knockout — a portion of the wall of an enclosure so fashioned that it can be removed readily by a
hammer, screwdriver, and pliers at the time of installation in order to provide a hole for the attachment

of an auxiliary device or raceway, cable, or fitting.

5.30 Live parts — parts that are designed to operate at a voltage different from that of the earth.
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5.31 Normal-frequency recovery voltage — the normal-frequency-root-mean-square voltage that occurs
across the terminals of an ac circuit-interrupting device after the interruption of the current and after the
high-frequency transients have subsided.

5.32 Operating mechanism of a switch — the mechanism by which the contacts of a switch are actuated
to open or close the circuit.

5.33 Overload tests — tests to which a switch is subjected to determine the ability of the switch, under
specified conditions, to make and break currents greater than the current rating of the switch.

5.34 Peak let-through current, Ip — the highest instantaneous current passed by the over-current
protection device during the interruption of the current.

5.35 Peak let-through current, Ip (aC) — the maximum instantaneous current during the total clearing
time.

5.36 Plug fuse — fuse consisting of a current-responsive element inside a housing with coaxial terminals
on one end, one terminal being a threaded metal ring or shell on the outside of the housing.

5.37 Pole of a switching device — the portion of a switching device associated exclusively with one
electrically separated conducting path of its main circuit and excluding those portions which provide a
means for mounting and operating all poles together.

5.38 Pressure wire connector — a reusable connector into which the conductor (wire) is secured by
mechanical pressure applied by integral screw, cone, or other mechanical parts.

5.39 Rating — a designated limit of operating characteristics based on specified conditions of current,
voltage, frequency, and such.

5.40 Service equipment — the necessary equipment, usually consisting of a circuit breaker or switch
and fuses, and their accessories, located near the point of entrance of supply conductors to a building
or other structure, or an otherwise defined area, and intended to constitute the main control and means
of cutoff of the supply.

5.41 Short-circuit current rating — the maximum available rms symmetrical current (which is marked on
the switch) to which the (fused or unfused) switch is intended to be connected when protected by the
specified overcurrent protective device or devices.

5.42 Single-throw switch — a switch which has an open and a closed circuit position only.

5.43 Switch — a device, manually operated, unless otherwise designated, for opening and closing or for
changing the connection of a circuit.

5.44 Switching device — called "single-pole” if it has only one pole. If it has more than one pole, it is
called "multipole” (two-pole, three-pole, and so on) provided the poles are coupled in such a manner as
to operate together.

5.45 Type tests — tests made to determine the adequacy of the design of a particular type, style, or
model of equipment or its component parts to meet its assigned ratings and to operate satisfactorily
under usual service conditions. Type tests should be made only on representative equipment to
substantiate the ratings assigned to all other apparatus of basically the same design. These tests are
not intended to be used as a part of normal production. The applicable portion of these type tests may
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also be used to evaluate modifications of a previous design and to assure that performance has not
been adversely affected. Test data from previous similar designs may be used for current designs,
where appropriate.

6 Construction

6.1 General

6.1.1 A switch shall employ materials throughout that are acceptable for the particular use, and shall be
made and finished with the degree of uniformity and quality of work practicable in a well-equipped factory.

6.1.2 All parts of a switch shall be assembled in place when the switch is shipped from the factory, except
as noted in 6.1.3.

6.1.3 A switch may have provision for factory- or field-installed accessories such as neutral assemblies
or auxiliary switches provided that:

a) The switch is for use with and without such assembilies,

b) Each accessory is acceptable for the intended use,

c) Each accessory can be installed without the disassembly of factory-assembled parts and
without the use of a special tool unless such a tool and instructions for its use are furnished
with each accessory,

d) A barrier that is necessary because spacings would otherwise be less than required, or for
any other reason, is securely attached at the factory to either the switch or to the accessory to

be installed,

e) The accessory is an essentially complete unit and does not require detailed assembly in the
field. Cutting, splicing of existing wires, or resoldering of connections shall not be permitted, and

f) The accessory and switch are marked in accordance with 9.2.37.

6.1.4 With reference to 6.1.3, screws for mounting the neutral assembly shall be furnished with that
assembly but need not be assembled in place.

6.1.5 A switch (including all of its parts) shall be strong and rigid enough for the intended application.
6.1.6 All ferrous metal parts other than enclosures, unless of corrosion-resistant material shall be

galvanized, painted, enameled, plated, or otherwise acceptably treated to provide protection against
corrosion.
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6.2 Enclosure

6.2.1 An overall enclosure shall comply with the requirements in Appendix A, Ref. No. 4, except for
modifications and additional requirements as specially described in this Standard.

6.2.2 A deadfront switch shall comply with the requirements in Appendix A, Ref. No. 4, only with regard
to those parts of its enclosure that will be exposed when the switch is installed behind the deadfront of a
panelboard or the like.

6.2.3 The entire enclosure of a switch intended for surface mounting and the box proper of a switch
intended for flush mounting shall be permitted to be formed of steel not less than 1.07 mm (0.042 inch)
thick (base metal thickness not including a coating thickness) if:

a) The length does not exceed 457 mm (18 inch) and the width does not exceed 356 mm (14
inch),

b) The depth of the box proper is not more than 127 mm (5 inch), and

c) The thickness of a cover, front, door, trim, and similar parts, provided as part of an enclosure
intended for flush mounting, is as specified in Appendix A, Ref. No. 4.

6.2.4 An opening for a closely fitting operating handle shall be permitted if the opening is substantially
closed when the switch handle is in any operating position. The clearance between the edge of the hole
and the handle shall not exceed 2.4 mm (3/32 inch) on either side (one side only) and 3.2 mm (1/8 inch)
total (both sides). The clearances shall be measured with the handle in the full on and off positions. The
handle and its supporting member shall be assembled in the position resulting in the largest clearance that
may result from ordinary factory assembly.

6.2.5 A single door may be provided regardless of the width of a door.

6.2.6 A door or cover intended to give access to fuses shall be hinged, sliding, or similarly attached so as
to prevent its being removed.

6.2.7 Switches shall be provided with a means for locking the door closed. Switches marked as suitable
for use as service equipment shall be provided with a means for sealing.

6.2.8 When knockouts are provided in the enclosure of a switch, they shall be so located so that the
installation of conduit bushings will not result in electrical spacings less than the minimum requirements of
this Standard. In measuring electrical spacings it shall be assumed that the bushings are of suitable size
for the largest conduit that may be used.

6.2.9 An external operating means, such as one for a disconnect, a pilot device, or a resetting operation,

mounted on or through an enclosure shall withstand the environmental tests specified in Appendix A, Ref.
No. 4, for the marked enclosure type.
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6.3 Operating mechanism

6.3.1 The operating mechanism shall be designed and constructed in such a manner as to provide the
strength and rigidity necessary to perform its intended function. Screws and nuts serving to attach
operating parts to crossbars or other movable members shall be staked, upset, or otherwise locked in
position to prevent loosening under the jars of continued use. Stops shall be provided so as to remove
undue strain from switch parts.

6.3.2 A handle shall be provided for convenient operation of a switch and shall be constructed so as not
to present a risk of fire, electric shock, or injury to persons. An operating handle and door of conducting
material shall be in electrical connection with the enclosure.

6.3.3 A metal rod using the wall of the box as a bearing shall be considered to be in electrical connection
with the enclosure.

6.3.4 If the position of a switch is indicated by the position of the operating handle, there shall be definite
off and on positions for the handle, and the construction of the operating mechanism shall be such that
the handle cannot be left readily at or near the off position when the switch is on. See also 9.2.11.

6.3.5 If a switch is operated such that movement of the operating handle is vertical between the on and
off positions resulting in one position being above the other position, then the upper position shall be the
on position. A switching device having more than one on position, such as a double-throw switch, need
not comply with this requirement.

6.3.6 A handle or other member that indicates the position of the switch contacts (closed or open) shall
be so constructed that the door, front, or cover cannot be secured in place in the intended manner so that
the handle or member indicates off with the switch contacts in the closed position.

6.3.7 There shall be provision for locking an enclosed switch in the off position without opening the
enclosure.

6.3.8 An isolating switch shall have provision for locking the switch in the on position. A
current-interrupting switch may have provision for locking the switch in the on position.

6.3.9 A switch so constructed that it will tend to close by gravity shall be provided with means for holding
the operating mechanism in the off position.

6.3.10 Switches rated greater than 250V, 30A shall have the design of the operating mechanism in
conjunction with the contact structure, such that in normal operation, the operator of the switch cannot
restrain the operation of the contacts after they have initially touched or parted when closing or opening
the switch. Isolating switches complying with 6.3.8 and 9.2.10 are exempt from this requirement.
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6.4 Accessibility of live parts

6.4.1 Openings in enclosures that provide access to live parts shall be evaluated in accordance with
Appendix A, Ref. No. 15.

6.5 Electrical insulation material

6.5.1 Insulation material in contact with live parts shall have at least the minimum values specified in
Table 1 and additionally be subjected to the mold stress relief test in 7.13.

6.5.2 An insulation material having values below those contained in Table 1 may be accepted based on
acceptable end-product performance tests. See Appendix A, Ref. No. 10.

6.5.3 The mold stress relief test is not required for rigid thermosetting materials.

Table 1
Minimum values for insulating materials

Flammability rating of material
Test specified V-0 V-1 V-2 HB
Hot wire ignition (HWI)®, ignition time in sec. 7 15 30 30
(Appendix A, Ref. No. 3)
High current arc ignition (HAI)9, number of arcs (Appendix 15 30 30 60
A, Ref. No. 11)
Comparative tracking index (CTI) under moist conditions¢, 17520 17520 1752 17520
volts (Appendix A, Ref. No. 2)

a) A material having a minimum comparative tracking value of 100 may be used if the voltage involved is 250 volts or less.
b) Not applicable if the over-surface spacing is greater than or equal to 12.7 mm (1/2 inch).
c) Material surface is in contact with or in close proximity (within 0.8 mm (1/32 inch)) to:

1) uninsulated live parts of opposite polarity, or
2) uninsulated live parts and either
i) metal parts that may be grounded in service, or
i) any surface exposed to contact.
d) Material is in contact with or in close proximity to uninsulated live parts 0.8 mm (1/32 inch) for nonarcing parts or 12.7 mm

(1/2 inch) for arcing parts.
e) Material is in contact with or close proximity to uninsulated live parts (within 0.8 mm (1/32 inch)).

6.5.4 The overall thickness of switch bases shall not be less than 12.5 mm (1/2 inch) if made of porcelain.

6.5.5 Vulcanized fiber, impregnated hard wood, and molded composition are acceptable as materials for
crossbars. Cold-molded and phenolic compositions are acceptable generally, but ordinary fiber, rubber,
and so-called hot-molded shellac and tar compositions shall not be used for the mounting of uninsulated
live parts.
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6.6 Spacings
6.6.1 General

6.6.1.1 Except as noted in 6.6.1.4 — 6.6.1.6, the spacings in a switch shall be as indicated in Table 2.
Grounded metal includes the enclosure and any metal that may be in electrical connection with the

enclosure.
Table 2
Minimum spacings 2
Voltage Minimum spacings in mm (inches)
between Between uninsulated live parts of opposite polarity =~ Bgtween uninsulated live parts and any grounded
parts metal
involved Over surface Through air Over surface Through air
0-130 19 (3/4) 125 (1/2) 12.5 (272) 12.5 (1/2)
131 - 250 31 (1-1/4) 19 (3/4) 12.5 (2/72) 12.5 (1/2)
251 — 600 50 (2) 25 (1) 25 (1) 12.5 (1/2)
2 The Sl units are minimum values and are not a direct conversion from the corresponding values in inches.

6.6.1.2 Terminals and other live parts intended to be connected to the grounded conductor of a circuit
shall be considered to be uninsulated live parts unless such parts are mounted directly on or in permanent
electrical connection with the enclosure.

6.6.1.3 If the connection mentioned in 6.6.1.2 is solely by means of a screw, strap, or other bonding
device that can be readily removed and is not depended upon to perform a mechanical function the switch
shall:

a) Comply with the requirement in 6.6.1.1 when the bonding device is removed, or

b) Be marked as described in 9.2.23.
6.6.1.4 The spacings between screw-shells of plug fuseholders that are protected by surrounding walls of
insulating material, and between such screw-shells and a metal cover plate, may be less than those
indicated in Table 2 but not less than 6.4 mm (1/4 inch) in any case, if the depth of the receptacle, as
measured from the top of the wall to the plane of the center contact, is not less than 19.1 mm (3/4 inch).

6.6.1.5 The distance between a door or cover over a fuseholder and:

a) The center contact of an Edison-base plug fuseholder shall not be less than 39.7 mm
(1-9/16 inches).

b) The center contact of a Type S plug fuseholder shall not be less than 33.3 mm (1-5/16
inches).

6.6.1.6 The spacings given in Table 2 are not required to be maintained between switch blades and the

enclosure cover when the switch is in the off position and the blades are deenergized, but such spacings
shall not be less than 3.2 mm (1/8 inches).
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6.6.1.7 In measuring between an uninsulated live part and a conduit bushing installed at a knockout, it
shall be assumed that a conduit bushing having the dimensions specified in Table 3 is in place.

Table 3
Conduit bushings

Trade size designators Overall diameter, Height,
mm (inches) mm (inches)
1/2 25.4 1) 9.5 (3/8)
3/4 314 (1-15/64) 10.7 (27/64)
1 40.5 (1-19/32) 131 (33/64)
1-1/4 49.2 (1-15/16) 143 (9/16)
1-1/2 56.0 (2-13/64) 15.1 (19/32)
2 68.7 (2-45/64) 15.9 (5/8)
2-1/2 81.8 (3-7/32) 19.1 (3/4)
3 98.4 (3-7/8) 20.6 (13/16)
3-1/2 112.7 (4-7/16) 23.8 (15/16)
4 126.2 (4-31/32) 25.4 1)
4-1/2 140.9 (5-35/64) 27.0 (1-1/16)
5 158.0 (6-7/32) 30.2 (1-3/16)
6 183.4 (7-7/32) 31.8 (1-1/4)

6.6.1.8 There shall be a spacing of not less than 3.2 mm (1/8 inch) between line and load terminals of
the same polarity.

6.6.1.9 Wire connectors shall be kept from turning to the extent that spacings would be reduced to less
than those required in 6.6.1.1; however, if such minimum or greater spacings are maintained when lugs
are turned 30 degrees toward each other or toward other uninsulated live or grounded parts, no means
to prevent turning need be provided.

6.6.1.10 Spacings at the wiring terminals of a 30 A switch shall be measured with the device wired in
accordance with Table 4.

Table 4
AWG size (mm 2) of wire to be used in spacings evaluation of 30 A switches

Terminal acceptable for use with Hor use as service equipment Not for use as service
equipment
AWG mm ? AWG mm 2
Copper only 8 8.367 10 5.260
Copper/aluminum 6 13.30 8 8.367

6.6.1.11 The spacings at wiring terminals employing wire connectors shall be measured with the device
wired with conductors having an ampacity not less than the current rating of the switch (see 6.10.2).

6.6.1.12 In measuring an over-surface spacing, a metal part such as a screw head or washer interposed
between uninsulated live parts of opposite polarity or between uninsulated live parts and grounded metal
shall be considered as reducing the spacing by an amount equal to the dimension of the metal part in the
direction of the measurement.
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6.6.1.13 The requirements in 6.6.1.1 and 6.6.1.8 do not apply

a) Between uninsulated live parts of opposite polarity within a component of the switch (such
as an auxiliary switch),

b) Between uninsulated live parts of the component and deenergized metal that is part of the
component, or

c) Between uninsulated live parts of the component and that part of the deenergized metal
surface of the switch on which the component is mounted in the intended manner.

6.6.1.14 The requirements in 6.6.1.1 and 6.6.1.8 shall apply (1) between uninsulated live parts in different
components and (2) between uninsulated live parts of a component and a live part or the deenergized
metal of the switch, other than dead metal surface on which the component is mounted.

6.6.1.15 Live screw heads or nuts on the underside of a base intended for surface mounting shall be
countersunk not less than 3.2 mm (1/8 inch) in the clear, and then covered with a waterproof, insulating,
sealing compound that will not soften at a temperature 15°C higher than the temperature observed at the
point where it is used, but not lower than 65°C in any case; however, if such parts are staked, upset, or
otherwise kept from loosening, insulation from the mounting surface by material other than sealing
compound or by the provision of a spacing through air from the mounting surface of not less than 12.7
mm (1/2 inch) shall be permitted.

6.6.1.16 A lock washer, properly applied, is acceptable as a means of keeping a screw or nut from
loosening as required in 6.6.1.15.

6.6.1.17 A determination of the softening point of a sealing compound shall be made in accordance with
the Test for Softening Point by Ring and Ball Apparatus, Appendix A, Ref. No. 12.

6.6.2 Insulating barriers

6.6.2.1 In 6.6.2.2 — 6.6.2.6, the barrier referred to is an insulating material that separates uninsulated live
parts of opposite polarity or separates an uninsulated live part from a grounded metal part (including the
enclosure) where the through-air spacing between the parts would otherwise be less than the minimum
values specified in Table 2.

6.6.2.2 A barrier that constitutes the sole separation or is used in conjunction with an air space less than
0.33 mm (0.013 inch) shall be:

a) Of insulation material as specified in 6.5.1. However, with regard to the flammability rating in
Table 1, the rating may be VTM-0, VTM-1, or VTM-2 rather than V-0, V-1, or V-2, respectively,

b) Of such strength to withstand the stress associated with normal handling, installation, and
use of the equipment,

c) Secured in place,

d) Located so that it will not be adversely affected by operation of the equipment in service,
and

e) Of a minimum thickness of 0.71 mm (0.028 inch).
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6.6.2.2.1 A barrier located between the enclosure and an uninsulated live part electrically connected to a
grounded circuit conductor (neutral) may be of vulcanized fiber.

6.6.2.2.2 A barrier material having values below those contained in Table 1 may be accepted based on
acceptable end-product performance tests.

6.6.2.2.3 A barrier of insulating material other than vulcanized fiber may have a thickness less than 0.71
mm (0.028 inch) if it withstands a 60 Hz dielectric-withstand voltage of 5 000 V applied in accordance with
7.14.

6.6.2.3 A barrier used in conjunction with a minimum air space of 0.33 mm (0.013 inch) shall be:

a) Of material that has insulating properties as specified in 6.5.1 or, other than vulcanized fiber,
complying with Table 5,

b) Of such strength to withstand the stress associated with normal handling, installation, and
use of the equipment,

c) Secured in place,

d) Located so that it will not be adversely affected by operation of the equipment in service,
and

e) Of a minimum thickness of 0.71 mm (0.028 inch).

6.6.2.3.1 Vulcanized fiber with a minimum thickness of 0.71 mm (0.028 inch) and used in conjunction with
a minimum 0.71 mm (0.028 inch) air space need not comply with 6.5.1.

6.6.2.3.2 A barrier of insulating material other than vulcanized fiber may have a thickness less than 0.71
mm (0.028 inch) if it withstands a 60 Hz dielectric-withstand voltage of 5 000 V applied in accordance with
7.14.

6.6.2.3.3 Material other than vulcanized fiber used in conjunction with an air space of 50% or more of the
required through air spacing may have a thickness:

a) Not less than 0.33 mm (0.013 inch), or

b) Less than 0.33 mm (0.013 inch) if it withstands a 60 Hz dielectric-withstand voltage of 2 500
V applied in accordance with the requirements in 7.14.

6.6.2.3.4 A barrier material having values below those contained in Table 5 may be accepted based on
acceptable end-product performance tests.
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Table 5
Minimum values for insulating barriers used in place of spacing in conjunction with minimum air
space of 0.33 mm (0.013 inch)

Flammability rating of material®
Test specified' V-0 or VTM-0 V-1 or VTM-1 V-2 or VTM-2 HB
Hot wire ignition (HWI1)d, ignition time in sec. 7 15 30 30
(Appendix A, Ref. No. 3)
High current arc ignition (HAI)S, number of arcs 15 30 30 60
(Appendix A, Ref. No. 11)
Comparative tracking index (CTI)@ under moist 100 100 100 100
conditions®, Volts (Appendix A, Ref. No. 2)

2 Not applicable if the over-surface spacing is greater than or equal to 12.7 mm (1/2 inch).
b Material surface is in contact with or in close proximity (within 0.8 mm (1/32 inch)) to:
1) uninsulated live parts of opposite polarity, or
2) uninsulated live parts and either
i) metal parts that may be grounded in service, or
ii) any surface exposed to contact.

¢ Material is in contact with or in close proximity to uninsulated live parts 0.8 mm (1/32 inch) for nonarcing parts or 12.7 mm
(1/2 inch) for arcing parts.

d Material is in contact with or close proximity to uninsulated live parts (within 0.8 mm (1/32 inch)).
€ These flammability ratings are derived from Appendix A, Ref. No. 5.
f See Appendix A, Ref. No. 11, for these specified tests.

6.6.2.4 The barrier shall also be subjected to the mold stress relief test in 7.13.

6.6.2.5 A wrap of thermoplastic tape, acceptable for use as sole insulation, may be employed if all of the
following conditions are met:

a) At a point where the spacing prior to the application of the tape is not less than half the
required through-air spacing, the wrap is not less than 0.33 mm (0.013 inch) thick and is
applied in two or more layers,

b) At a point where the spacing prior to the application of the tape is less than half the required
through-air spacing, the wrap is not less than 0.71 mm (0.028 inch) thick,

c) The tape is not subject to compression,

d) The tape is not wrapped over a sharp edge, and

e) The temperature rating of the tape is not less than the temperature rise observed during the
temperature test plus 40°C. If a temperature test is not required, the temperature rating shall be

105°C minimum.

6.6.2.6 If spacings would otherwise be less than the minimum values specified in Table 2, thermoplastic
tubing may be used if all of the following conditions are met:

a) It is not subjected to compression, repeated flexure, or sharp bends,

b) All edges of the conductor covered with the tubing are well rounded and free from sharp
edges,

c) For chemically dilated tubing, a solvent recommended by the tubing manufacturer is used,
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d) Its wall thickness (after assembly) is not less than 0.56 mm (0.022 inch) for tubing 12.7 mm
(1/2 inch) or less in diameter, not less than 0.69 mm (0.027 inches) for tubing 14.3 or 15.9 mm
(9/16 or 5/8 inch) in diameter, and not less than 0.71 mm (0.028 inch) for larger diameter
tubing, and

e) Its temperature marking is not less than the temperature rise observed during the
temperature test plus 40°C. If a temperature test is not required, the temperature marking shall
be 105°C minimum.

6.7 Current-carrying parts
6.7.1 General

6.7.1.1 The only iron or steel parts that are depended upon to carry current shall be No. 10 or larger
binding head screws, machine screws, bolts, studs, nuts, and washers used for terminal parts. These iron
or steel shall be suitably protected with a plating of zinc having a thickness of not less than 0.005 mm
(0.00002 inch) and the conductor or terminal to be secured shall be clamped against a surface of
nonferrous metal that will carry the greater part of the current

6.7.1.2 Copper and brass shall not be used for the plating of steel wire-binding screws, nuts, and stud
terminals; a plating of zinc shall be permitted.

6.7.1.3 Bolts, washers, and nuts at the hinges of knife switches shall be considered to be parts that are
not depended upon to carry current.

6.7.1.4 A metal other than silver, a silver alloy, copper, or a copper alloy, if used for current-carrying parts,
shall be suitable for the particular application.

6.7.1.5 Uninsulated live parts, other than soldering lugs or pressure wire connectors as mentioned in
6.6.1.9, shall be so secured to the mounting surface that they will be kept from turning or loosening.

6.7.1.6 Friction between surfaces shall not be used as a means to keep uninsulated live parts from
turning.

Note: Turning may be prevented by the use of two screws or rivets; by shoulders or mortises; by a dowel pin,
lug, or offset; by a connecting strap or clip fitted into an adjacent part; or by some other equivalent method.

6.7.1.7 Where parts are held together by screws, a threaded part shall not have less than two full,
clean-cut threads, not finer than the threads given in Table 6, if the screw passes entirely through the
piece. If the screw does not pass entirely through the threaded part, it shall engage full, clean-cut threads
for a distance of not less than the diameter of the screw.
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Table 6
Machine-screw threads

American screws Metric screws
American National Standard Maximum number of threads Size Minimum thread pitch (mm)

size per inch (per 25.4 mm) (diameter, mm)

1/4 20 M8 1.25

12 24 M6 1.00

10 32 M5 0.80

8 32 M4 0.70

6 36 M3.5 0.60

6.7.1.8 If a break jaw, hinge jaw, or fuse contact is held in a slot or hole milled in a mounting piece, the
parts shall fit together closely and shall comply with Table 7.

Table 7
Securing of jaws and contacts

Construction Rating in amperes Means of securing
100 or less Pinning required, soldering not
Slots
) acceptable
(See figure 1) — - -
over 100 Pinning and soldering required
Jaw or contact securely 100 or less Pinning and soldering are both
swaged on the under-side of acceptable but neither is
the mounting piece required
Holes over 100 Soldering required, additional
(See figure 1) pinning is acceptable but not
g required
Jaw or contact not securely Any Pinning and soldering required
swaged on the under-side

6.7.1.9 Hinge jaws, when used to carry current, shall be equipped with spring washers held by locknuts
or pins, or some approved equivalent, so arranged that a firm and secure connection will be maintained
at all positions of the switch blades. Two spring washers per hinge shall be used for currents of 100 A
and over, unless a single washer is shown by investigation to be fully effective.

6.7.1.10 Spring washers shall have sufficient strength to take up wear in the hinge jaw and still maintain
good contact.

6.7.1.11 A switch of the knife-blade type shall be so arranged that the blades will be deenergized when
the switch is open, unless the blades will not be exposed to inadvertent contact during the replacement
or inspection of fuses.

6.7.1.11.1 The blades in a double-throw switch shall be permitted to be energized even if the switch is in
the off position. See 9.2.31 and 9.2.33.
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6.7.2 Wiring terminals
6.7.2.1 Except as noted in 6.7.2.11 and 6.7.2.12:

a) A switch shall be provided with wiring terminals for the connection of conductors having an
ampacity not less than the current rating of the device, and

b) The terminals of a switch having a horsepower or kilowatt rating shall be capable of
accommodating conductors having an ampacity equal to 125% of the motor-running current
corresponding to the horsepower or kilowatt rating.

6.7.2.2 A wiring terminal shall be provided with a soldering lug firmly bolted or held by a screw or provided
with a pressure wire connector.

6.7.2.3 A wire binding screw shall be permitted at a wiring terminal intended for the connection of a 10
AWG (5.3 mm?) or smaller copper conductor. Upturned edges or the equivalent shall be provided to retain
the conductor under the head of the screw when the screw is loosened enough to enable shifting of the
conductor.

6.7.2.4 The binding screw shall not be smaller than an M5 with a minimum pitch of 0.80 mm or a No. 10
with not more than 32 threads.

6.7.2.5 A terminal plate tapped for a wire-binding screw shall be of metal not less than 1.27 mm (0.050
inch) thick and shall have not less than two full threads in the metal; however, a special alloy plate less
than 1.27 mm (0.050 inch) but not less than 0.76 mm (0.030 inch) thick shall be permitted if the tapped
threads have enough mechanical strength.

6.7.2.6 Extrusion of a terminal plate for a wire binding screw at the tapped hole so as to give the thickness
necessary for at least two full threads shall be permitted, provided that the thickness of the unextruded
metal is not less than the pitch of the thread.
6.7.2.7 A wire-binding screw shall not thread into material other than metal.
6.7.2.8 The point of attachment of a soldering lug, a pressure wire connector, or a wire-binding screw
terminal shall not overhang the base unless the construction is such as to provide enough mechanical
strength to prevent any reduction of required spacings.
6.7.2.9 A wiring terminal provided for the connection of a service conductor to an enclosed switch marked
for service equipment use and rated 30 A shall be acceptable for use with a 8 AWG (8.4 mm?2) copper
conductor. The terminal shall be acceptable for use with a 6 AWG (13.3 mm?) aluminum conductor if the
enclosed switch is marked for use with aluminum wire.
6.7.2.10 Sizes of field-installed conductors shall be determined as follows:

a) For current as specified in Table 8:

1) Conductors rated at 75°C in the 1/0 AWG (53.5 mm?) and larger sizes.

2) Conductors rated at 60°C in the 1 AWG (42.4 mm?) and smaller sizes, except 75°C
conductors if the switch is marked for 75°C conductors in accordance with 9.2.47.
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b) Aluminum conductors at any terminal identified on a wiring diagram or the like as being
acceptable for use with such conductors, whether or not that terminal is also identified as being
acceptable for use with copper conductors. See 9.2.39 — 9.2.48.

¢) Multiple wire connectors shall not be provided at the terminals of enclosed switches rated
100 A or less unless at least one of the wire connectors is sized for the current rating of the

switch.
Table 8
Ampacity of insulated conductors ~ 2P
Wire size 60°C 75°C
AWG mm?2 Copper Aluminum Copper Aluminum
14 2.1 15 - 15 -
12 3.3 20 15 20 15
10 5.3 30 25 30 25
8 8.4 40 30 50 (45)° 40 (30)¢
6 13.3 55 40 65 50
4 21.2 70 55 85 65
3 26.7 80 65 100 75
2 33.6 95 75 115 90
1 42.4 110 85 130 100
1/0 53.5 150 120
2/0 67.4 175 135
3/0 85.0 200 155
4/0 107.2 230 180
kemil
250 127 255 205
300 152 285 230
350 177 310 250
400 203 335 270
500 253 380 310
600 304 420 340
700 355 460 375
750 380 475 385
800 405 490 395
900 456 520 425
1000 507 545 445
1250 633 590 485
1500 760 625 520
1750 887 650 545
2000 1010 665 560
2 For a multiple-conductor connector at a terminal, the value shall be multiplied by the number of conductors that the terminal
will accommodate (1/0 AWG or larger).
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