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Abstract : Directions and requirements are provided for the conversion of qualified power
switchgear equipment. Examples such as low-voltage power circuit breakers; high-voltage outdoor
and medium-voltage indoor drawout power circuit breakers; low- and medium-voltage fused
contactors; low- and medium-voltage ground and test devices; medium-voltage fused load
interrupter switches; and all metal-enclosed switchgear are covered. Existing design standards are
referenced with appropriate guidance on design testing necessary to design-verify the conversions.
Reconditioning, which concerns the maintenance of existing equipment without alteration, is not
covered.
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers representing
varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the Institute and
serve without compensation. While the IEEE administers the process and establishes rules to promote fairness in the
consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fithess for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents arefsuipplied “

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users ate cautione
to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate acti@réo prep
appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests
except in those cases where the matter has previously received formal consideration.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may require use of |subject
matter covered by patent rights. By publication of this standard, no position is taken with respeqt to the
existence or validity of any patent rights in connection therewith. The IEEE shall not be respongible for
identifying patents for which a license may be required by an IEEE standard or for conducting inquiriesinto the
legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not part of IEEE Std C37.59-2002, IEEE Standard Requirements for Conversion of Power
Switchgear Equipment.)

This revised standard covers conversions of power switchgear equipment only, rather than a complete power
switchgear equipment replacement. A conversion of power switchgear equipment reuses some portion of the
qualified design switchgear.

This standard has been revised to correct some specific reference errors; to separate low-voltage and
medium-voltage conversions for clarity; to include low and medium-voltage ground and test (G&T) devices;

to clarify nameplate modification and additions; to include conversion of low- and medium-voltage circuit
breakers to alternating current fused contactors and conversion of interrupter switchgear to add or substitute
power fuses. It has also been revised to stress the importance of drawout interlocking and auxiliary functions
known to have caused field problems.

Converted circuit breakers may or may not be interchangeable with existing non-converted circuit breakers.
Where converted circuit breakers are not interchangeable with non-converted circuit breakers, it will be so
indicated in the converter’s instruction book and the blocking/rejection interlock shall be changed.

It is stressed that at least the minimum tests recommended and outlined in specific references are to be
carried out as applicable on each differing design (or model) of a converted device. Reliance only on
production tests with statements that the conversion has been “"ANSI tested,” unsubstantiated by formal
documented design verification, can mislead users and may result in field failures. Production tests are not
design tests. The basic and fundamental philosophy of this standard is that a converted product is a new
design and must be design verified to substantiate that it meets its nameplate ratings as well as applicable
standards. A recommended design verification form is included.

The lack of design verification of some conversions was the reason for the creation of the original (1991)
version of this document. Experience gained with use of the original document and the 1996 revision has
been incorporated into this revision of the standard.

There are many forms of conversion, and this document provides the logic that should cover all power
switchgear equipment conversions, with examples of current areas of conversion and testing. As additional
types of switchgear products are converted, criteria for the new conversion products will be added in future
revisions of this standard.

Annex A, though not a normative part of this standard, is provided for guidance in the design verification of
the converted power switchgear equipment. It provides additional guidance regarding conversion examples
and the minimum testing required for design verifications.

Examples of components that may be converted include, but are not limited to:

Circuit breakers

— Frame

— Insulation structures

— Contacts, supports, and primary disconnecting devices
— High-voltage arc-interrupting structures

— Lowe-voltage arc-interrupting structures

NOTE—This includes substitution of low-voltage and medium-voltage alternating current fused contactors in place of
circuit breaker elements.
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— Low-voltage direct-acting trip device systems
— Drawout parts/interlocking and auxiliary functions
— Mechanism parts and control wiring

Switchgear vertical sections

— Drawout parts/interlocking and auxiliary functions
— Frame

— Bus, bus connections, and insulation

— Instrumentation and control wiring

Ground and test devices

Metal-enclosed interrupter switchgear

— Addition or substitution of power fuses

This standard is not intended to cover maintenance procedures when reconditioning power switchgear
equipment in accordance with the manufacturer’s instruction manuals.

Participants

The Administrative Subcommittee (ADSCOM) Working Group of the IEEE Switchgear Committee that
prepared and approved this standard had the following membership:

Peter W. Dwyer, Chair

Ted A. Burse Albert Livshitz Michael Orosz
Harpinder S. Gill Nigel P. McQuin Robert J. Puckett
Keith I. Gray Ted W. Olsen Gerald Sakats
Ward E. Laubach Alan D. Storms

The following members of the balloting committee voted on this standard. Balloters may have voted for
approval, disapproval, or abstention.

W. J. Bergman John G. Leach Vincent Saporita
Stan Billings David Lemmerman Devki Sharma
James E. Bowen Albert Livshitz M. Dean Sigmon
Ted A. Burse R. W. Long Ned Simon
Carlos L. Carbrera-Rueda Gregory Luri H. Melvin Smith
Gura Dutt Dhingra Nigel P. McQinn R. Kirkland Smith
Alexander Dixon Daleep C. Mohla James E. Smith
Julian J. Dravis George F. Montillet Guy St. Jean
Peter W. Dwyer Anne F. Morgan Frank Stevens
Douglas J. Edwards Frank J. Muench David Stone
Ruben D. Garzon Paul J. Notarian Alan D. Storms
Douglas H. Giraud George R. Nourse David Swindler
Mietek T. Glinkowski Ted W. Olsen Chand Z. Tailor
Keith I. Gray Michael Orosz Stan H. Telander
Randall C. Hess Gordon O. Perkins Malcolm V. Thaden
Richard Jackson Robert J. Puckett Michael Wactor
Jerry M. Jerabek Radhakrishna V. Rebbapragada Charles L. Wagner
Joseph L. Koepfinger David N. Reynolds James W. Wilson
P. L. Kolarik Hueh C. Ross Robert Vanniello
Thomas W. LaRose Gerald Sakats Larry E. Yonce
Ward E. Laubach Lawrence Salberg Janusz Zawadzki
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When the IEEE-SA Standards Board approved this standard on 12 September 2002, it had the following

membership:
James T. Carlo,Chair
James H. GurneyMce Chair
Judith Gorman, Secretary
Sid Bennett Toshio Fukuda Nader Mehravari
H. Stephen Berger Arnold M. Greenspan Daleep C. Mohla
Clyde R. Camp Raymond Hapeman William J. Moylan

Richard DeBlasio
Harold E. Epstein
Julian Forster*
Howard M. Frazier

Donald M. Heirman
Richard H. Hulett
Lowell G. Johnson
Joseph L. Koepfinger*

Malcolm V. Thaden
Geoffrey O. Thompson
Howard L. Wolfman
Don Wright

Peter H. Lips
*Member Emeritus

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Alan CooksonNIST Representative
Satish K. AggarwalNRC Representative

Michelle D. Turner
|EEE Standards Project Editor
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IEEE Standard Requirements for
Conversion of Power Switchgear
Equipment

1. Overview

This standard covers power switchgear equipment that is converted from a qualified design. It provides
direction and guidance in those conversions and specifies required design verification in accordance with
applicable American National Standards Institute (ANSI), National Electrical Manufacturers Association
(NEMA), Underwriters Laboratories Inc. (UL), or IEEE standards.

This standard also recognizes that production/field testing does not provide design verification. This can
only be accomplished by means of design testing and technical evaluation.

1.1 Scope

Present industry conversions involve low- and medium-voltage power circuit breakers used in metal-
enclosed and metal-clad switchgear; low- and medium-voltage fused contactors; switchgear vertical
sections; power fuse addition or substitution in metal-enclosed interrupter switchgear, and certain ratings of
other circuit breakers. This document outlines criteria for conversion of this type of equipment.

This standard cannot detail each test that must be carried out to qualify a conversion. The specific tests shall
be selected by the converter considering exact changes made from the previously qualified design. The
converter shall conduct thorough and formal design verification for the completed conversion, and shall
perform all additional tests determined to be necessary.

A vital part of the circuit breaker conversion process is the electrical and mechanical coordination of the
mechanism-operated cell (MOC) switches with the converted circuit breaker to ensure proper operation.
New, sealed interrupter modular units may have much less mechanism power than that of the circuit breakers
they replace, and may not have the ability to operate all installed MOC switches. Accordingly, this may
necessitate substantial revision to or replacement of the MOC switches and their operating linkage in the
existing vertical sections to assure proper operation.

Any conversions performed on third-party labeled, or listed equipment, or equipment requiring Nuclear
Regulatory Commission conformance will void the label, listing, or certification of the equipment. It will be
necessary to reapply to the third party for continued certification of the equipment. For instance, typical
examples are: if any UL -listed switchgear assembly is converted to use molded case circuit breakers in
place of UL- listed power circuit breakers, the converted switchgear assembly must be submitted to the UL,
and if a UL- listed low-voltage power circuit breaker is converted to change the electro-mechanical series
trip units to an electronic type trip unit, the converted breaker must be submitted to UL.

A converter shall not knowingly convert a design which he knows to be defective without taking or
recommending appropriate action to correct the defect in any assembly being converted.
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1.2 Other conversions

The conversion and testing processes outlined in this standard are based on known examples and are
outlined for general guidance and direction. However, alterations can be made to other equipment, not
discussed in detail in this document, that will require design verification in accordance with appropriate
standards. Whenever there is any question, the converter should be consulted.

Additionally, while this standard specifically does not cover reconditioning of power switchgear equipment,
it does recognize the process and the fact that appropriate production/field testing is necessary.

2. References

The following standards are referred to in this document and are the most recently published editions of the

standards. When a standard is superseded by an approved revision, the revision shall apply. However, when
conversions are made to older total current rated circuit breakers, it is essential that the converted device
ratings are correlated to at least meet the applicable ratings and design requirements of the original circuit

breaker designs described in the appropriate edition of the standard.

2.1 Low-voltage equipment

ANSI C37.16-2000, American National Standard Low-\Voltage Power Circuit Breakers and AC Power
Circuit Protectors—Preferred Ratings, Related Requirements, and Application Recommendations.

ANSI C37.17-1997, American National Standard for Trip Devices for AC and General Purpose DC Low-
Voltage Power Circuit Breakers.

ANSI C37.50-1989 (R2000), American National Standard for Switchgear—Low-Voltage AC Power Circuit
Breakers Used in Enclosures—Test Procedures.

IEEE Std C37.13-1990 (R1995), IEEE Standard for Low-Voltage AC Power Circuit Breakers Used in
Enclosure$: 3

IEEE Std C37.141-1999, IEEE Standard for Low-Voltage DC Power Circuit Breakers Used in Enclosures.

IEEE Std C37.20[1-2002, IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker
Switchgear.

NEMA ICS 2-2000, Industrial Control and Systems: Controller, Contactors, and Overload Relays, Rated
Not More Than 2000 Volts AC or 750 Volts DC.

NFPA 70-2002, National Electrical COd¢NEC").
UL 489 (2002), Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Eflosures.

UL 508 (1999), Industrial Control Equipment.

1ANSI publications are available from the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floo
New York, NY 10036, USA (http://www.ansi.org/).

2IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1a@&yPisca
NJ 08855-1331, USA (http://standards.ieee.org/).

3The IEEE standards or products referred to in Clause 2 are trademarks belonging to the Institute of Electrical and Electronics
Engineers, Inc.

NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, Colorado 80112, USA
(http://global.ihs.com/).

SNFPA publications are published by the National Fire Protection Association, Batterymarch Park, Quincy, MA 02269, USA (http:/
www.nfpa.org/).

UL standards are available from Global Engineering Documents, 15 Inverness Way East, Englewood, Colorado 80112, USA
(http://global.ihs.com/).
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