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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; medium-voltage fused contactors; medium-
voltage ground and test devices; medium-voltage fused load interrupter switches; and metal-
enclosed switchgear are covered in this standard. 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.

Keywords: circuit breakers, compartment adapter, conversion, definite-purpose switching device, 
IEEE C37.59™, interrupters, modular assembly, power switchgear equipment, qualified design, 
remote racking device, retrofill, retrofit, switchgear, vacuum
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices 
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading 
“Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on 
request from IEEE or viewed at http://​standards​.ieee​.org/​IPR/​disclaimers​.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, 
are developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a consensus 
development process, approved by the American National Standards Institute (“ANSI”), which brings 
together volunteers representing varied viewpoints and interests to achieve the final product. IEEE Standards 
are documents developed through scientific, academic, and industry-based technical working groups. 
Volunteers in IEEE working groups are not necessarily members of the Institute and participate without 
compensation from IEEE. While IEEE administers the process and establishes rules to promote fairness in the 
consensus development process, IEEE does not independently evaluate, test, or verify the accuracy of any of 
the information or the soundness of any judgments contained in its standards.

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure 
against interference with or from other devices or networks. Implementers and users of IEEE Standards 
documents are responsible for determining and complying with all appropriate safety, security, environmental, 
health, and interference protection practices and all applicable laws and regulations.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other document 
relating to the standard, including, but not limited to, the warranties of: merchantability; fitness for a particular 
purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness of material. In 
addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. IEEE standards 
documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. 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.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or 
her own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, 
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 11:53:07 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.59-2018

http://standards.ieee.org/IPR/disclaimers.html
http://www.avadocuments.com/doc/ieee-c37-59-2018
http://www.avadocuments.com/doc/ieee-c37-59-2018


4
Copyright © 2018 IEEE. All rights reserved.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event that 
an IEEE standard is translated, only the English version published by IEEE should be considered the approved 
IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations 
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall 
not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, or 
educational courses, an individual presenting information on IEEE standards shall make it clear that his or her 
views should be considered the personal views of that individual rather than the formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless 
of membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a 
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a 
consensus of concerned interests, it is important that any responses to comments and questions also receive 
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 comments or questions except in 
those cases where the matter has previously been addressed. For the same reason, IEEE does not respond to 
interpretation requests. Any person who would like to participate in revisions to an IEEE standard is welcome 
to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854  USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They 
are made available by IEEE and are adopted for a wide variety of both public and private uses. These include 
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the 
promotion of engineering practices and methods. By making these documents available for use and adoption 
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy 
portions of any individual standard for company or organizational internal use or individual, non-commercial 
use only. To arrange for payment of licensing fees, 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.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. A current IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old 
and has not undergone a revision process, it is reasonable to conclude that its contents, although still of some 
value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have 
the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended 
through the issuance of amendments, corrigenda, or errata, visit the IEEE Xplore at http://​ieeexplore​.ieee​.org/​ 
or contact IEEE at the address listed previously. For more information about the IEEE-SA or IEEE’s standards 
development process, visit the IEEE-SA Website at http://​standards​.ieee​.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL: http://​
standards​.ieee​.org/​findstds/​errata/​index​.html. Users are encouraged to check this URL for errata periodically.

Patents

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 by the IEEE with respect to the 
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has 
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE-
SA Website at http://​standards​.ieee​.org/​about/​sasb/​patcom/​patents​.html. Letters of Assurance may indicate 
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation 
or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair 
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries 
into the legal validity or scope of Patents Claims, or determining whether any licensing terms or conditions 
provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are 
reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the 
validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility. 
Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of IEEE Std C37.59-2018, IEEE Standard for Requirements for Conversion of Power 
Switchgear Equipment.

This edition of the standard continues to cover conversions of power switchgear equipment only, rather than 
complete power switchgear equipment replacement. A conversion of power switchgear equipment reuses 
some portion of the qualified design switchgear.

The technology and extent of conversions is a continually changing and expanding practice. This revised 
standard addresses clarifications needed on the required performance of a converted product such as 
those involved in low-voltage power circuit breaker control system replacements, medium-voltage (up to 
7.2 kV) alternating current (ac)-fused contactors, as well as new information on conversions of low-voltage 
direct-current (dc) general-purpose circuit breakers. Subclause  6.7 was amended to add medium-voltage 
compartment adaptor requirements using concepts based on low-voltage adaptor applications. New guidance 
has been added in 6.8 on energy storage systems installed in dc transit systems. Subclause 6.9 adds new testing 
requirements for switchgear when viewing windows and ports are added.

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 shall 
be so indicated in the converter’s instruction book and the blocking/rejection interlock shall be changed. 
Clarification has been provided for interlocking where compartment adapters are used.

With personal safety at the forefront of all applications, the minimum design 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 shall be design verified to substantiate that it meets its nameplate ratings as well as applicable standards. A 
recommended design verification form is included. This revision of the standard includes the design verification 
form as a downloadable electronic document available at the IEEE Standards Association website.

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, 2002, and 2007 revisions 
is incorporated into this revision of the standard.

Many forms of conversion exist, 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, although 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. This revision adds new sections on dc overcurrent 
trip system conversions, test requirements for metal-enclosed switchgear conversions, test requirements for 
viewing windows and ports, additional information and requirements for compartment adapters, and updates 
in test requirements for medium-voltage ac fused contactors.

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

—	 Circuit breakers

—	 Frame

—	 Insulation structures
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—	 Contacts, supports, and primary disconnecting devices

—	 High-voltage arc-interrupting structures

—	 Low-voltage arc-interrupting structures

NOTE—Medium- and low-voltage arc-interrupting structure conversions include substitution of low-voltage 
(up to 600 V ac) and medium-voltage (up to 7.2 kV) ac-fused contactors in place of circuit breaker elements.1

—	 Low-voltage direct-acting trip systems

—	 Drawout parts/interlocking and auxiliary functions

—	 Mechanism parts and control wiring

—	 Low- and high-voltage conversions using circuit-breaker compartment adapters

—	 Switchgear vertical sections

—	 Drawout parts/interlocking and auxiliary functions

—	 Frame

—	 Bus, bus connections, and insulation

—	 Instrumentation and control wiring

—	 Ground and test devices

—	 Definite-purpose switching devices

—	 Low-voltage (600 V ac and below)

—	 AC fused contactors

—	 Medium-voltage (7200 V ac and below)

—	 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.

Although “conversion” is the preferred term, conversions may be categorized by numerous other names by 
the manufacturers of those conversions. Clause 3 provides the preferred names for the various categories of 
conversions. Reflecting the changes in the marketplace since the first edition of this standard was issued, the 
term “retrofit” does not accurately describe the conversions now available as this standard is written.

The bibliography (see Annex B) is updated to provide list of documents with their reference dates. Clause 2 
and Clause 5 include statements that require reference to the standards that were in effect at the time of the 
original equipment’s manufacture. The bibliography provides a list of dated standards associated with the 
types of equipment covered by this standard.

1Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement this 
standard.
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IEEE Standard for Requirements for Conversion of Power Switchgear 

Equipment 

IMPORTANT NOTICE: This standard is not intended to assure safety, security, health, or 

environmental protection in all circumstances. Implementers of the standard are responsible for 

determining appropriate safety, security, environmental, and health practices or regulatory 

requirements. 

This IEEE document is made available for use subject to important notices and legal disclaimers. 

These notices and disclaimers appear in all publications containing this document and may be 

found under the heading “Important Notice” or “Important Notices and Disclaimers Concerning 

IEEE Documents.” They can also be obtained on request from IEEE  or viewed at 

http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 General 

Current industry conversions involve low- and medium-voltage power circuit breakers used in 

metal-clad, and metal-enclosed switchgear (including interrupter switchgear), low- and medium-

voltage fused contactors, switchgear vertical sections, power fuse addition or substitution in metal-

enclosed interrupter switchgear, traction power energy storage systems integration, and certain 

ratings of other circuit breakers. 

This standard cannot detail each test that is necessary to 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 the converter shall perform all additional tests determined to be 

necessary. 
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Example: 

— 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 

assemblies 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 situation may necessitate substantial revision to or replacement of 

the MOC switches and their operating linkage in the existing vertical sections to 

assure maintain proper operation of the circuit breaker. 

For any conversions performed on third-party certified (labeled, listed, or otherwise certified) 

equipment, or equipment requiring Nuclear Regulatory Commission conformance, that voids void 

the label, listing, or certification of the equipment, it is necessary to reapply to the third party for 

continued certification of the equipment. For example, if an Underwriters Laboratories (UL)-listed 

switchgear assembly is converted to use a non-UL-listed circuit breaker, then the converted 

switchgear assembly shall be submitted to UL and approved to maintain the UL listing. Another 

example is if a low-voltage power circuit breaker is converted to change the direct-acting trip 

system, then the converted circuit breaker shall be submitted to UL to maintain the UL listing (see 

8.3). 

A converter shall not knowingly convert a design that the converter knows to be defective without 

taking or recommending verifying that appropriate action actions were taken to correct the defect in 

any assembly being converted. 

NOTE—In this document, ‚low-voltage,‛ ‚medium-voltage,‛ and ‚high-voltage‛ have the following 

definitions: 

 a) Low-voltage: Voltages up to 635 Vac or 3200 Vdc 

 b) Medium-voltage: Voltages over 1000 Vac and up to 38 kVac 

 c) High-voltage: Voltages over 1000 Vac1 

1 Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the 

standard. 
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1.2 Scope 

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. It 

can only be accomplished by means of design testing and technical evaluation.  

1.3 Other conversions 

The conversion and testing processes outlined in this standard are based on known examples, and 

the examples are outlined for general guidance and direction. However, alterations can be made to 

other equipment, not discussed in detail in this document, which require design verification in 

accordance with appropriate standards. When any question develops, the converter should be 

consulted. 

Additionally, Although 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. 

1.4 Word usage 

In this document, the word shall is used to indicate a mandatory requirement. The word should is 

used to indicate a recommendation. The word may is used to indicate a permissible action. The word 

can is used for statements of possibility and capability. 
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2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., 

they must shall be understood and used, so each referenced document is cited in text and its 

relationship to this document is explained). For dated references, only the edition cited applies. For 

undated references, the latest edition of the referenced document (including any amendments or 

corrigenda) applies except as follows: 

a) When conversions are made to older equipment, such as circuit breakers rated on a 

total current basis, it is essential that the converted device electrical ratings are 

correlated to at least meet the applicable electrical ratings described in the edition of 

the standard that was in effect at the time of the original equipment manufacture (see 

Annex B). The converted device shall also at least meet the construction and design 

requirements applicable to the original equipment described in the edition of the 

standard that was in effect at the time of the original equipment manufacture. 

b) Older designs of metal-enclosed or metal-clad switchgear assemblies also may not 

meet the design and construction requirements of the most recently published editions 

of the standards. For example, when conversions to circuit breakers are supplied, it 

may be impractical to convert the existing assemblies to meet the most recently 

published editions of the standards. In these cases, no additional conversion of the 

existing assemblies is not required unless specifically stated otherwise in this 

standard. 

ANSI C37.06, American National Standard for Switchgear—AC High-Voltage Circuit Breakers 

Rated on a Symmetrical Current Basis—Preferred Ratings and Related Required Capabilities. 1 

ANSI C37.16, American National Standard for Low-Voltage Power Circuit Breakers and AC Power 

Circuit Protectors—Preferred Ratings, Related Requirements, and Application Recommendations.  

1 ANSI publications are available from the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floor, 

New York, NY 10036, USA (http://www.ansi.org/). 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 11:53:07 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.59-2018

http://www.ansi.org/
http://www.avadocuments.com/doc/ieee-c37-59-2018
http://www.avadocuments.com/doc/ieee-c37-59-2018


 

 

ANSI C37.17, American National Standard for Trip Devices for AC and General Purpose DC Low- 

Voltage Power Circuit Breakers. 

ANSI C37.50, American National Standard for Switchgear—Low-Voltage AC Power Circuit 

Breakers Used in Enclosures—Test Procedures.2 

ANSI C37.51, American National Standard for Switchgear—Metal-Enclosed Low-Voltage AC Power 

Circuit Breaker Switchgear Assemblies—Conformance Test Procedures. 

ANSI C37.54, American National Standard for Indoor Alternating Current High -Voltage Circuit 

Breakers Applied as Removable Elements in Metal-Enclosed Switchgear—Conformance Test 

Procedures. 

ANSI C37.55, American National Standard for Switchgear—Medium-Voltage Metal-Clad 

Assemblies— Conformance Test Procedures. 

ANSI C37.58, American National Standard for for Switchgear—Indoor AC -Enclosed Switchgear—

Conformance Test Procedures. 

ANSI Z535.4, American National Standard for Product Safety Signs and Labels.  

IEC/IEEE 62271-37-013, High-voltage switchgear and controlgear—Part 37-013: Alternating-current 

generator circuit breakers.3,4 

IEEE Std C37.04™, Standard for Ratings and Requirements for AC High Voltage Circuit Breakers 

with Rated Maximum Voltages above 1000 V.5 

2ANSI publications are available from the American National Standards Institute (http://www.ansi.org/). 

2 3(http://standards/ieee.org/) IEEE publications are available from The Institute of Electrical and Electronics Engineers  445 Hoes 

Lane, Piscataway, NJ 08854, USA (http://standards/ieee.org/). 

3 4The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, 

Inc. 

5IEEE Std C37.04 is under revision. The title provided matches the current document drafts.  
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IEEE Std C37.06 13™, IEEE Standard for AC High-Voltage Generator Circuit Breakers Rated on a 

Symmetrical Current Basis.2, 3 Basis—Preferred Ratings and Related Required Capabilities for 

Voltages Above 1000 V.6 

IEEE Std C37.09™, IEEE Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on a 

Symmetrical Current Basis.7 

IEEE Std C37.13™, IEEE Standard for Low-Voltage AC Power Circuit Breakers Used in Enclosures.  

IEEE Std C37.13.-2006,1™, IEEE Standard for Definite-Purpose Switching Devices for Use in Metal- 

Enclosed Low-Voltage (600 V AC and Below) Power Circuit Breaker Switchgear. 

IEEE Std C37.14™, IEEE Standard for DC (3200 V and below) Power Circuit Breakers Used in 

Enclosures.  

IEEE Std C37.17™, IEEE Standard for Trip Systems for Low-Voltage (1000 V and below) AC and 

General Purpose (1500 V and below) DC Power Circuit Breakers.8 

IEEE Std C37.20.-2002,1™, IEEE Standard for Metal-Enclosed Low-Voltage (1000 Vac and below, 

3200 Vdc and below) Power Circuit Breaker Switchgear. 

IEEE Std C37.20.2™, IEEE Standard for Metal-Clad Switchgear. 

IEEE Std C37.20.3™, IEEE Standard for Metal-Enclosed Interrupter Switchgear (1 kV-38 kV). 

 

6IEEE Std C37.06 was formerly ANSI C37.06, and citation in this standard to IEEE Std C37.06 should be interpreted to refer to  ANSI 

C37.06 as appropriate for earlier versions of C37.06. IEEE Std C37.06 will be withdrawn, and the ratings covered by IEEE Std C37.06 

will be incorporated in the revision of IEEE Std C37.04 presently in process. After withdrawal of IEEE Std C37.06, citations to C37.06 

should be interpreted as citations of IEEE Std C37.04. 

7IEEE Std C37.09 is under revision. The title provided matches the current document drafts.  

8IEEE Std C37.17 was formerly ANSI C37.17, and citation in this document to IEEE Std C37.17 should be interpreted to refer to  

ANSI C37.17 as appropriate for earlier versions of C37.17. 
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IEEE Std C37.20.4™, IEEE Standard for Indoor AC Switches ( 1 kV to 38 kV) for Use in Metal-

Enclosed Switchgear. 

IEEE Std C37.20.6™, IEEE Standard for 4.76 kV to 38 kV Rated Ground and Test Devices Used in  

Enclosures. 

IEEE Std C37.20.-2007,7™, IEEE Guide for Testing Metal-Enclosed Switchgear Rated Up to 38 52 kV 

for Internal Arcing Faults. 

IEEE Std C37.20.10™, IEEE Standard Definitions for AC (52 kV and below) and DC (3.2 kV and 

below) Switchgear Assemblies. 

IEEE Std C37.48TM,IEEE Guide for the Application, Operation, and Maintenance of High-Voltage 

Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and 

Accessories. 

IEEE Std C37.48.1™, IEEE Guide for the Operation, Classification, Application, Operation, and 

Coordination of High-Voltage (>1000 V) Current-Limiting Fuses with Rated Voltages of 1-38 kV. 

IEEE Std C37.100TM, IEEE Standard Definitions for Power Switchgear.  

NEMA ICS 3, Industrial Control and Systems: Medium Voltage Controllers Rated 2001 to 7200 Volts  

AC.4 

NFPA 70®, National Electrical Code®(NEC®).5 9 

NFPA 70E®, Standard for Electrical Safety in the Workplace. 

 

59NFPA publications are published by the National Fire Protection Association Batterymarch Park, Quincy, MA 02269, USA 

(http://www.nfpa.org/). 

4 NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA 

(http://global.ihs.com/). 
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UL 50V, Outline of Investigation for Infrared Viewports.10 

UL 94, Standard for  Tests for Flammability of Plastic Materials for Parts in Devices and Appliances.  

UL 347, UL Standard for High Medium-Voltage Industrial AC Contactors, Controllers, and Control 

Centers Equipment6. 

UL 508, UL Standard for Industrial Control Equipment. 

UL 1066, Standard for Low-Voltage AC and DC Power Circuit Breakers Used in Enclosures. 

UL 2876, Outline of Investigation for Remote Racking Devices for Switchgear and Controlgear.  

3. Definitions 

For the purposes of this document, the following terms and definitions apply. The Authoritative 

IEEE Standards Dictionary Online11 Terms [B2]7 should be referenced for consulted for terms not 

defined in this clause , with preference given to definitions from IEEE Std C37.20.10 above those of 

other sources outside of this standard.12 

When trying to understand meaning of terms. , when multiple definitions exist, the definitions 

should be evaluated in the following priority: 

 a) Definitions embedded in this standard shall be used. 

10UL publications are available from Underwriters Laboratories (http://www.ul.com/). 

11IEEE Standards Dictionary Online is available at: http://www.dictionary.ieee.org/. 

6 UL standards are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA  

(http://global.ihs.com/). 

7 The numbers in brackets correspond to those of the bibliography in Annex B. 

812Information on references can be found in Clause 2. 
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b) For terms not defined within this standard, the definitions within  IEEE Std C37. 20.10 

shall be used. 

c) For terms not defined in either this standard or IEEE Std C37.20.10, then the IEEE 

Standards Dictionary Online should be consulted. 

The definitions contained in this standard are not intended to embrace all legitimate meanings of the 

terms. They are applicable only to the subject treated in this standard.  

If a term is not defined in this standard, the definition in IEEE Std C37.1008 applies. The following 

definitions are not contained in, or differ from, the definitions in IEEE Std C37.100.  

blocking/rejection interlock: A mechanical device that prevents the insertion of removable elements 

into a compartment with incompatible ratings or incompatible mechanism-operated cell (MOC) 

operating capabilities. 

compartment adaptor: A removable device designed for insertion installation into a switchgear 

circuit breaker compartment that provides mechanical support and may include interlocking plus 

the, primary electrical connections, and secondary electrical connections to allow insertion of a 

drawout circuit breaker that diffiers mechanically from that which originally occupied that circuit 

breaker compartment. 

conversion: The process of altering existing power switchgear equipment from any qualified design.  

definite-purpose switching device (DPS device): An assembly comprised of a drawout frame or 

structure, a contactor, short-circuit protective current-limiting fuses, and ancillary devices, which is 

designed for use in a compartment of low-voltage (600 V ac and below) metal-enclosed power 

circuit breaker switchgear or medium-voltage (7200 V ac and below) metal-clad or metal-enclosed 

switchgear in a manner similar to a low- or medium-voltage power circuit breaker. The DPS device 

is characterized by the following necessary features: 

— A power-operated contactor intended to switch normal load currents and overload 

currents 
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— Short-circuit protective current-limiting fuses, intended to interrupt short-circuit 

currents above the capabilities of the contactor 

— Overcurrent (overload) protection, either integral or as part of the low- or medium-

voltage metal- enclosed or metal-clad switchgear assembly 

— Drawout construction elements (e.g., primary and secondary disconnecting devices, 

interlocks, racking mechanism) 

design verification: The process of design qualification, in accordance with all appropriate 

standards, of any conversion by means of design testing and/or evaluation, supported by justified 

technical evaluation and documentation. 

medium voltage: For this standard, ac rated maximum voltage in the range over 1000 V ac and up to 

and including 38 kV ac (in Canada, 751 Vac up to and including 38 kV ac) for air insulated 

equipment, or up to and including 52 kV ac rated maximum for gas insulated equipment.  

NOTE 1—The applicable installation codes will in some cases refer to this vo ltage range as ‚high 

voltage.‛13 

NOTE 2—Voltage values may vary as there are variations between standards and standards 

development organizations. 

modular assembly : A circuit breaker element, including interrupters, operating mechanism, and 

connecting terminals, or an alternating current (ac) contactor element, including interrupters, 

operating mechanism, and connecting terminals, that has been tested and qualified to the 

appropriate industry standards. 

permanently mounted external remote racking device: A remote racking device that is attached to 

the exterior of the switchgear and that is not intended to be removed.  

permanently mounted internal remote racking device: A remote racking device that is attached to 

the interior of the switchgear or removable element and that is not intended to be removed. 
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qualified design: Any power switchgear equipment or component thereof that has been tested and 

certified to appropriate industry standards. 

racking: The act of moving a removable element physically between the connected position, test 

position, and the disconnected position in its compartment. 

reconditioning: The process of maintaining existing power switchgear equipment in operating 

condition as recommended by the original equipment using only qualified design parts. Reverse 

engineered parts (designs copied from existing parts by other manufacturers) are not considered to 

be ‚qualified design parts‛ unless specifically design verified manufacturer’s instructions. 

remote racking device: Equipment intended to mechanically move (rack) a withdrawable part or 

removable element between the connected position and the disconnected position in its equipment, 

while allowing operating personnel to be located a distance from the equipment.  

replacement interchangeable circuit breaker: A circuit breaker that utilizes all new parts, has been 

design tested to IEEE Std C37.09 or to ANSI C37.50-1989 or IEEE Std C37.14-2002 as required 

applicable for the equipment type and ratings, and requires no conversion of existing switchgear to 

maintain proper operation. 

replacement non-interchangeable circuit breaker: A circuit breaker that utilizes all new parts, has 

been design tested to IEEE Std C37.09 or to ANSI C37.50-1989 or IEEE Std C37.14-2002 as required 

applicable for the equipment type and ratings but requires conversion of existing switchgear to 

maintain proper operation. 

retrofill: A conversion process that includes replacement of the circuit breaker and circuit breaker 

compartment functional components of a qualified design within  a vertical section or compartment 

of a vertical section with functional components of a different qualified design.  

 

13Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to 

implement this standard. 
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temporarily mounted remote racking device: A remote racking device that is not intended to 

remain in place after the racking operation is performed.14 

4. Service conditions 

The service conditions specified in the appropriate equipment standard or standards listed in Clause 

2 shall apply to new equipment. Older equipment shall meet the service conditions in the 

appropriate equipment standard or standards that were in effect at the date of its manufacture 

unless the specified conversion process alters the equipment to meet the service conditions in the 

referenced standards. Any new and/or unusual service conditions shall be specified by the user.  

5. Ratings 

The ratings of new equipment are covered by specified in the appropriate equipment standard or 

standards listed in Clause 2. The ratings of all equipment were defined by the standards that were in 

effect at the time of its manufacture. shall apply to new equipment. Converted equipment shall 

continue to meet the original ratings specified in the appropriate equipment standard or standards 

listed in Annex B unless otherwise agreed between the purchaser and the converter. All The ratings 

shall be documented on the nameplate. Appropriate blocking/rejection interlock features are also as 

required by the specified in the appropriate equipment standard or standards in effect at listed in 

Clause 2 for new equipment. Converted equipment shall have the ratings documented on  the time 

of conversion nameplate as detailed in 8.1. When a circuit breaker is converted to a higher rating, the 

existing switchgear shall be design verified for capability at this higher rating.  

 

 

 

 

14Temporarily mounted remote racking devices that do not require conversion of the switchgear to which they are attached are no t 

covered by this document. 
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6. Conversion and testing 

6.1 General 

The conversion process can involve as little as a minor frame change, or more significant changes, 

such as replacing main or arcing contact tips with other than the qualified design material or 

replacing the entire arc- interrupting structure and mechanism. This clause outlines known, specific 

examples of conversion, with the minimum testing required to verify the conversion. When multiple 

alterations are made, design tests may be combined for overall evaluation. 

Design testing is required in accordance with the applicable standards listed in Clause 2. Metal-

enclosed devices shall be tested in their applicable switchgear enclosures as required by the 

referenced standards. Since Because alterations can affect the overall operation of the equipment, 

design verification of conversions is necessary. 

All interlocking and MOC switch functions are critical to proper operation and shall be design 

verified in an enclosure duplicating the intended installation. Additional design testing may be 

necessary when converted circuit breakers (or other conversions) are required to be interchangeable 

with existing non-converted circuit breakers (or other conversions). Applicable portions of design 

tests can be utilized, with justified technical evaluation of the design alterations, to help ensure that 

circuit breaker (or other devices) operating interlocks or MOC switches performance has have not 

been affiected adversely. Test data from previous similar qualified designs that have been previously 

qualified can be used for current designs, if clearly technically applicable. 

Design verification data and the justified technical evaluation shall be available to the user, on 

request, to help ensure that the converted equipment has been tested in accordance with this 

standard for continued service under installation conditions.  

Any alterations to circuit breaker or switchgear to accommodate a new trip device shall comply with 

Section 240.6(C) of the National Electrical Code® (NEC®) (NFPA 70®-2017) for ‚restricted access‛ 

when applicable. 
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Modifications to enclosures shall be design verified to maintain the capabilities of the original 

switchgear construction requirements including but not limited to the following:  

 — Accessibility of live parts 

 — Accessibility to hazardous mechanical parts 

 — Environmental integrity 

 — Structural integrity 

 — Arc resistant switchgear 

6.2 Circuit breakers and related conversions 

6.2.1 Frames 

Any alterations to the circuit breaker frame require design verification in accordance with ANSI 

C37.50 1989, IEEE Std C37.14, or IEEE Std C37.09 as applicable for the equipment type and ratings. 

To help ensure that all interlocking and auxiliary functions have been retained, racking tests shall be 

made in the original switchgear enclosure or in an enclosure duplicating the original in accordance 

with IEEE Std C37.20.1, IEEE Std C37.20.2, or IEEE Std C37.20.2 3 as applicable for the equipment 

type and ratings for design verification. All metal-enclosed, dead-front features present in the 

qualified design shall be retained. 

6.2.2 Insulation structures 

The insulation structure provided to support current-carrying parts or connecting bushings is 

specifically designed for mechanical strength as well as for electrical and thermal life. Any alteration 

shall require design verification in accordance with ANSI C37.50-1989, IEEE Std C37.14, or IEEE Std 

C37.09 as applicable for the equipment type and ratings. 
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6.2.3 Contacts, supports, and primary disconnecting devices 

6.2.3.1 General 

Any alteration of a qualified design or manufacturing process of contacts, contact structures, contact 

supports, arc chutes or arc runners, or primary disconnecting devices, including material 

composition, brazing, or plating, can affect overall performance and in  shall require design 

verification. accordance with ANSI C37.50-1989 and IEEE Std C37.20.1 or IEEE Std C37.09 and IEEE 

Std C37.20.2 

Examples of alterations include but are not limited to the following: 

 — Materials composition 

 — Brazing 

 — Plating 

Examples of components that may be altered include but are not limited to the following:  

 — Contacts and arc runners 

 — Contact structures 

 — Contact supports 

 — Arc chutes 

 — Primary disconnecting devices 

6.2.3.2 Low-voltage equipment 

For low-voltage equipment, design verification shall be in accordance with (as applicable for the 

equipment type and ratings) the following: 

 — IEEE Std C37.13 
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 — IEEE Std C37.14 

 — IEEE Std C37.20.1 

 — ANSI C37.50 

6.2.3.3 Medium-voltage equipment 

For medium-voltage equipment, design verification shall be in accordance with (as applicable for the 

equipment type and ratings) the following: 

 — IEEE Std C37.04 

 — IEEE Std C37.09 

 — IEEE Std C37.20.2 

 — IEEE Std C37.20.3 

6.2.4 Medium- and high-voltage arc-interrupting structures 

The arc-interrupting structures are designed to control and extinguish arcs. Conversion possibilities 

for medium- and high-voltage arc-interrupting structures are given in 6.12.4.1 and 6.12.4.2. 

6.2.4.1 Retaining the original structure (air-magnetic, air-blast, oil, 

vacuum, etc.) 

Conversions that retain the original interrupting structure shall comply with the following: Any 

parts used shall  be the original manufacturer’s recommended replacement parts or shall be design 

verified. 
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Example: 

— Air-magnetic circuit breaker arc-chute materials including splitter plates and liner 

plates are critical to proper operation and shall not be changed without a complete 

series of short-circuit current rating design tests in accordance with IEEE Std C37.09. 

6.2.4.2 Conversion of the qualified structure (air-magnetic, air-blast, oil, 

vacuum interrupters, etc.) 

When an interrupter conversion is made to a circuit breaker, several alternatives exist that vary in 

complexity as outlined in the following examples. 

 Examples: 

a) Conversions utilizing arc-interrupting structures differing from the originally qualified 

arc- interrupting structures shall be tested in accordance with the requirements of IEEE 

Std C37.09 using the support structure and operating mechanism. 

Examples of medium- and high-voltage arc-interrupting structure conversions include but 

may not be limited to: 

 — Vacuum interrupters 

 — Air blast interrupters 

 — SF6 interrupters 

 — Air magnetic interrupters 

a) Conversions utilizing individual interrupters to replace only the interrupting structure 

and contacts may require basic circuit breaker design changes such as changing the 

insulating structures for mounting and/or mechanism parts to modify stroke and force. 

This type of conversion shall be subjected to the complete series of design tests in 

accordance with IEEE Std C37.09 and IEEE Std C37.20.2 to verify the circuit breaker for 

the ratings assigned. 
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b) Conversions utilizing a modular assembly may require alterations to the original 

circuit breaker frame to mount the modular assembly as well as to provide 

connections to the existing or new primary bushings, and the conversions may require 

revisions to insulation structures or components.  

The modular assembly shall be subjected to the complete series of design tests in accordance with 

IEEE Std C37.09. The design test data from the modular assembly tests may be utilized for design 

verification if clearly applicable. Additional design tests shall be made on the complete conversion 

and shall include dielectric withstand, momentary withstand current test, short-time current, 

continuous current, interlock, and other operational tests including tests to verify  correct function 

with MOC switch assemblies, if applicable (see 6.2.7.2).  Mechanical endurance testing capability of 

the converted circuit breaker is required to be tested to at least the ‚between servicing‛ operational 

level requirements listed in ANSI IEEE Std C37.06. If the circuit breaker has no MOC switch 

operator, then it may be tested separately; but if a MOC switch operator is involved, then it shall be 

tested in the connected position in a duplicate of the switchgear vertical section to the same level.  

In certain cases, the orientation and proximity of the bus connections between the modular 

assemblies and the connection bushings can affect the short-circuit current capability of the sealed 

interrupters due to changes in magnetic fields around the interrupters. Sufficient short -circuit 

current testing shall be conducted for verification unless all configurations have been evaluated and 

documented by previous testing. 

6.2.5 Low-voltage circuit breaker conversion 

Conversion of low-voltage power circuit breakers may include the following types of alterations:  

 a) Changing arc-interrupting structure (arc chutes), such as to eliminate asbestos 

 b) Replacement of arc-interrupting structure with a fused ac contactor element 

c) Replacement of an earlier design circuit breaker with a different design mounted on 

the same or a similar drawout structure. 
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