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| EEE Standards documents are developed within hechnical Committees of the IEEE Societies and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serve voluntarily and without
compensation. They are not necessarily members of the Institute. The standards developed within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as those activities outside of IEEE that have
expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntaFhe 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 are cautioned to check to determine that they have the
latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interestgdegatdless 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.

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
action to prepare appropriate responses. Since IEEE Standards represent a consensus of all 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 technical 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 on standards and requests for interpretations should be addressed to:

Secretary, IEEE 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 subjeqt matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents for

which a license may be required by an IEEE standard or for conducting inquiries into the legal validity gr 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 Cente
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA,; (508) 750-8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Cente
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Introduction

(This introduction is not part of IEEE Std C37.48-1997, IEEE Guide for the Application, Operation, and Maintenance of High-
Voltage Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and Accessories.)

This guide is a revision of ANSI/IEEE Std C37.48-1987 to bring it up to date and in line with present day
requirements for high-voltage fuses and switches. The addition of guidelines for full-range current-limiting fuses,
expulsion fuses in enclosures, and external fuses for shunt capacitors broadens its applit@bpitiition formerly
included on the testing of current-limiting fuses in enclosures now appears in IEEE Std C37.41-1994.

This guide was prepared by the IEEE Subcommittee on Wilage Fuses with cooperation from the National
Electrical Manufacturers Association (NEMA). Liaison was maintained with the Edison Electric Institute (EEI) and
the International Electrotechnical Commission (IEC) during the development in order to incorporate the latest thinking
up to the time of publication.

This guide is one of a series of complementary standards covering various types of high-voltage fuses and switches, so
arranged that two of the standards apply to all devices while each of the other standards provides additional
specifications for a particular device. For each device, IEEE Std C37.40-1993, IEEE Std C37.41-1994, plus the
standard covering that device, constitute a complete set of standards for each device. In addition, IEEE Std C37.48-
1997 is an application, operation, and maintenance guide for all the devices.

The following standards comprise this series:
ANSI C37.42-1995, American National Standard Specifications for Distribution Cutouts and Fuse Links.
ANSI C37.44-1981 (R1992), American National Standard Specifications for Distribution Oil Cutouts and Fuse Links.

ANSI C37.45-1981 (R1992), American National Standard Specifications for Distribution Enclosed Single-Pole Air
Switches.

ANSI C37.46-1981 (R1992), American National Standard Specifications for Power Fuses and Fuse Disconnecting
Switches.

ANSI C37.47-1981 (R1992), American National Standard Specifications for Distribution Fuse Disconnecting
Switches, Fuse Supports, and Current-Limiting Fuses.

IEEE Std C37.40-1993, IEEE Standard Service Conditions and Definitions forVdigtye Fuses, Distribution
Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and Accessories (ANSI).

IEEE Std C37.41-1994, IEEE Standard Desigsts for Highvoltage Fuses, Distribution Enclosed Single-Pole Air
Switches, Fuse Disconnecting Switches, and Accessories (ANSI).

IEEE Std C37.48-1997, IEEE Guide for the Application, Operation, and Maintenance oWélighbe Fuses,
Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and Accessories (ANSI).

Work on the added material on external capacitor fuses began in 1981 to fill a void in fuse standards and is being
published for the first time in this revision of IEEE Std C37.48.
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At the time this guide was completed, the Capacitor Mseking Group had the following membership:
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Over the extended time in which this guide was developed, the following
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The HighVoltage Fuse Subcommittee that approved this guide had the following membership:

L. R. Beard, Chair
J. G. Leach, Secretary

J. G. Angelis S. P. Hassler T. E. Royster
R. H. Arndt W. J. Huber J. S. Schaffer
J. L. Barger G. Luzzi E. W. Schmunk
T. A. Bellei J. R. Marek V. Scuderi
R. L. Capra F. J. Muench J. G. St. Clair
H. C. Cline R. N. Parry J. G. Wood
H. E. Foelker H. M. Pflanz J. Zawadzki
R. Ranjan
The following persons were on the balloting committee:
Roy W. Alexander David F. Peelo
J. G. Angelis Gordon O. Perkins
Richard H. Arndt R. Ranjan
Chuck Ball James C. Ransom
L. Ronald Beard David N. Reynolds
Harvey L. Bowles Hugh C. Ross
Matthew Brown Tim E. Royster
John H. Brunke Larry H. Schmidt
Ted Burse Curt A. Schwalbe
Raymond L. Capra Devki N. Sharma
Alexander Dixon Guy St. Jean
J. J. Dravis Alan D. Storms
C. J. Dvorak David L. Swindler
P. W. Dwyer John S. Tannery
Ruben D. Garzon Stan H. Telander
Keith I. Gray Frederick C. Teufel
Kenneth Hendrix Thomas J. Tobin
Harold L. Hess Edward F. Veverka
Jerry M. Jerabek Charles L. Wagner
P. L. Kolarik
David G. Kumbera
Stephen R. Lambert
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John G. Leach
George N. Lester
Don Lott
E. L. Luehring
Andrew K. McCabe
Lawrence V. McCall
William C. McKay
Nigel P. McQuin
Don C. Mills
Alec C. Monroe
Georges F. Montillet
F. J. Muench
James F. O’'Donnell
Raymond P. O’Leary
A. F. Parks
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The Accredited Standards Committee on Power Switchgear, C37, which reviewed this guide, had the following
membership at the time of approval:

E. Byron, Chair
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L. R. Beard
T. A. Burse Alt)
Ruben D. GarzonA(t)
R. Haas Alt)
Alec C. Monroe
Bob Puckett Alt)

Larry Schmidt
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National Electrical Contractors ASSOCIAtION..........c.eevrivriiiieririie e Darrell Harwood
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E. Byron @lt)

Ruben D. Garzon
Gary T. JonesA(t)
W. Kracht

R. W. Long

T. Olsen

David L. Stone

D. L. Swindler Alt)

Tennessee Valley AUtNOTILY........coooiiiiiiiiii e D. N. Reynolds

Testing Laboratory Group L..Frier
P. Notarian
U.S. Department of the Army, Office of the Chief of Engineers....................... J. A. Gilson
U.S. Department of the Navy, Naval Construction Battalion Center Romulo R. Nicholas
Western Area Power AdMINISration..........ccveovveeeriieerieee e G. D. Birney
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The final conditions for approval of this guide were met on 18 July 1997. This guide was conditionally approved by the
IEEE Standards Board on 26 June 1997, with the following membership:

Donald C. Loughry, Chair
Richard J. Holleman, Vice Chair
Andrew G. Salem, Secretary

Clyde R. Camp Lowell Johnson Louis-Frangois Pau
Stephen L. Diamond Robert Kennelly Gerald H. Peterson
Harold E. Epstein E. G. “Al” Kiener John W. Pope
Donald C. Fleckenstein Joseph L. Koepfinger* Jose R. Ramos
Jay Forster* Stephen R. Lambert Ronald H. Reimer
Thomas F. Garrity Lawrence V. McCall Ingo Rusch

Donald N. Heirman L. Bruce McClung John S. Ryan

Jim Isaak Marco W. Migliaro Chee Kiow Tan
Ben C. Johnson Howard L. Wolfman

*Member Emeritus
Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal Alan H. Cookson

Kristin M. Dittmann
IEEE Standards ®ject Editor
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IEEE Guide for the Application, Operation,
and Maintenance of High- Voltage Fuses,
Distribution Enclosed Single- Pole Air
Switches, Fuse Disconnecting Switches, and
Accessories

1. Overview

This guide presents information on the application, operation, and maintenance of high-voltage fuses (above 1000 V),
distribution enclosed single-pole air switches, fuse disconnecting switches, and accessories for use on ac distribution
systems.

1.1 Scope
These guidelines apply to the following specific types of equipment:

a) Distribution and power class expulsion type fuses;

b) Distribution and power class current-limiting type fuses;

c) Distribution and power class fuse disconnecting switches;

d) Items a) through c) used in fuse-enclosure packages (see types listed in 1.2 and 1.3);

e) Fuse supports, fuse mountings, and fuse hooks, of the type intended for use with distribution and power class
fuses, and fuse disconnecting switches;

f)  Removable switch blades of the type used exclusively with distribution class oil cutouts, power class fuses,
and distribution class fuse disconnecting switches;

g) Fuse links of the type used exclusively with distribution class oil cutouts, power class fuses, and distribution
class fuse disconnecting switches;

h) Distribution class oil cutouts;

i)  Distribution class enclosed single-pole air switches; and

j)  Distribution and power classes of expulsion, current-limiting and combination external capacitor fuses used
with a capacitor unit, groups of units, or capacitor banks.
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IEEE Std C37.48-1997 IEEE GUIDE FOR THE APPLICATION, OPERATION,

NOTE — The distribution and power class expulsion type fuses listed above are the same as those covered in fecrB@282-2
distribution class fuses are the same as ¢l58uses in that document and the power class fuses are the same as the
class “B” fuses. At present IEEE standards do not cover the class “C” fuses. Some of the power and distribution class
current-limiting fuses listed above are the same as those covered in iec 60282-1.

1.2 Description of fuse-enclosure packages (FEPSs) using expulsion type indoor power
class fuses

O Type 1lE:A fuse mounted in an enclosure with relatively free air circulation within the enclosure (for
example, an expulsion fuse mounted in an enclosure or in a vault)

O Type 2E:A fuse mounted in a container with restricted air flow surrounding the fuse, but relatively free air
circulation within the enclosure on the outside of the container (for example, an expulsion fuse in an
enclosure with insulating barriers that form a container that restricts the airflow)

O Type 3E:A fuse mounted in an enclosure, directly immersed in liquid, with relatively free liquid circulating
around the fuse (for example, an expulsion fuse in a switchgear enclosure)

1.3 Description of FEPs using current-limiting type indoor distribution and power class
fuses

0 Type 1C:A fuse mounted in an enclosure with relatively free air circulation within the enclosure (for
example, a fuse mounted in a live front pad mounted transformer or in a vault)

O Type 2CA fuse mounted in a container with restricted air flow surrounding the fuse, but with relatively free
air circulation within the enclosure on the outside surfaces of the container (for example, a fuse inside a
canister in a vault)

0 Type 3CA fuse mounted in a container with restricted air flow surrounding the fuse, but relatively free liquid
circulating within the enclosure on the outside surfaces of the container (for example, a fuse inside a canister
immersed in transformer oil)

O Type 4C:A combination of types 2C and 3C, where the container is partially in air and partially in liquid (for
example, a fuse inside a transformer bushing)

O Type 5C:A fuse mounted in an enclosure, directly immersed in liquid, with relatively free liquid circulation
around the fuse (for example, an oil immersed fuse in a transformer or switchgear enclosure)

2. References

2.1 American National Standards

When the following standards are superseded by an approved revision, the revision may.not appl

ANSI C37.42-1995, American National Standard Specifications for Distribution Cutouts and Fuse Links.

ANSI C37.44-1981 (R1992), American National Standard Specifications for Distribution Oil Cutouts and Fuse Links.

ANSI C37.45-1981 (R1992), American National Standard Specifications for Distribution Enclosed Single-Pole Air
Switches.

ANSI C37.46-1981 (R1992), American National Standard Specifications for Power Fuses and Fuse Disconnecting
Switches.

1For information on references, see Clause 2.

2ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, Meth Flod,
NY 10036, USA.
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AND MAINTENANCE OF HIGH-VOLTAGE FUSES IEEE Std C37.48-1997

ANSI C37.47-1981 (R1992), American National Standard Specifications for Distribution Fuse Disconnecting
Switches, Fuse Supports, and Current-Limiting Fuses.

IEEE Std 18-1992, IEEE Standard for Shunt Power Capagditors.
IEEE Std 1036-1992, IEEE Guide for Application of Shunt Power Capacitors (ANSI).

IEEE Std C37.40-1993, IEEE Standard Service Conditions and Definitions forVidifige Fuses, Distribution
Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and Accessories (ANSI).

IEEE Std C37.41-1994, IEEE Standard Desigsts for HighvVoltage Fuses, Distribution Enclosed Single-Pole Air
Switches, Fuse Disconnecting Switches, and Accessories (ANSI).

IEEE Std C37.99-1990 (Reaff 1994), IEEE Guide for the Protection of Shunt Capacitor Banks (ANSI).
IEEE Std C37.100-1992, IEEE Standard Definitions for Power Switchgear (ANSI).

NEMA CP1-1988 (R1992), Shunt Capacitérs.

2.2 Other standards
IEC 60282-1 (1994-12), High-voltage fuses—Part 1: Current-limiting fuses.

IEC 60282-2 (1995-09), High-voltage fuses—Part 2: Expulsion fuses.

3. General application guidelines for all fuse types

3.1 Introduction

The application, operation, and maintenance of equipment covered by this guide is the responsibility of the user, who
is expected to take into account his or her own particular requirements. As an aid in obtaining satisfactory performance
of equipment, this guide provides information on some of the more important features of the above functions for
normal conditions of service; unusual conditions may require special measures.

Although fuses are single-phase devices, they can be applied with single- or three-phase equipment or lines, or a
combination of these. However, characteristics of the power system should be considered when selecting all fuses.

A fuse, when applied in an electric circuit within the limits of its ratings, protects the circuit. Its primary function is to
isolate faulty equipment from the system. When applied with other equipment in a coordinated overcurrent protection
scheme, it may also limit service interruptions to only a predetermined section of a power system. In many
applications it is possible that the equipment connected to the system can be protected from excessive damage. In this
latter application, the primary function is to remove the faulted equipment from the system, and the secondary function
is to minimize the damage to the connected equipment as much as possible, considering the varying fault or overload
circumstances that can occu

SIEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 138@/hbyPNda8855-
1331, USA.

4A 1995 revision of CP1 has ben published and may be referred to for general information. The 1988 edition is used forrefsraates in this
guide. NEMA publications are available from the National Electrical Manufacturers Association, 1300 N. 17th St., Ste. 1847 VRd22209,
USA.

5IEC publications are available from IEC Sales Department, Case Postale 131, 3, rue de Varembé, CH-1211, Genéve 20, Susteerl&wi/S
publications are also available in the United States from the Sales Department, American National Standards Institute2rid Sttestt 413th
Floor, New York, NY 10036, USA.
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Fuse performance depends upon the integrity with which the fuse was manufactured, the correctness of its application,
and the attention it receives after it is installed. If not properly applied and maintained, it might not perform properly
when required, which might result in considerable damage to costly equipment or extensive interruptions in service.

It cannot be stressed toambgly that prescribed safety rules and manufacturers’ recommendations and instructions
should be adhered to at all times when operating or maintaining these devices near energized equipment or
conductors. This is especially true for devices where air-insulated blades, insulating barriers or liners, or fuses are
removed or replaced while mating contacts are energized.

3.2 Service conditions
3.2.1 Usual

Usual service conditions conforming to this guide are defined in IEEE Std C37.40-1993, subclause 2.1. These
conditions specify limits in altitude and ambient temperature.

3.2.2 Unusual

Unusual service conditions are defined in IEEE Std C37.40-1993, subclause 2.2, which gives examples of such
conditions. IEEE Std C37.40-1993able 1, lists altitude correction factors for dielectric strength, and rated
continuous current, or ambient temperature for altitudes above 1000 m (3300 ft).

If, during service, the fuse will be subjected to mechanical vibratory stress that may damage the fuse element, the
manufacturer should be consulted to verify that it can withstand these conditions.

3.3 Selection of class and type of fuse

There are no generalizations that can be made about selecting the class and type of fuse to use at a particular location.
In selection of the class of fuse, factors such as power being supplied, dielectric properties of the equipment being
protected, X/R ratios, fault currents available, and transient recovery volRgg ¢&verity require consideration. The

major classes of fuses are power class and distribution class.

3.3.1 Fuse class
3.3.1.1 Power class fuses
Power class fuses are

a) Generally used in three-phase applications.

b) Generally used in substations, cabinets, or vaults where a large amount of electrical power is being supplied
to a distribution system or some facility that requires large quantities ofyenerg

c) Generally used in that part of a system where high dielectric properties are required for all equipment.

d) Normally placed in a position on the system where fault currents are high, X/R ratios are higRvVand T
characteristics are more severe than those found in the applications where distribution fuses are used.

e) Used in single-phase applications where severe faults, high X/R, or sé¥&res Rnticipated in an area
where distribution fuses would normally be used.

3.3.1.2 Distribution class fuses
Distribution class fuses are

a) Generally used in single-phase applications.
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