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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
damage, 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 fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS IS.”

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 are cautioned 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
action to prepare 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 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 or scope of those patents that are brought to its attention.

IEEE is the sole entity that may authorize the use of certification marks, trademarks, or other designations to indicate
compliance with the materials set forth herein.

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; (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 C37.71-2001, IEEE Standard for Three-Phase, Manually Operated
Subsurface and Vault Load-Interrupting Switches for Alternating-Current Systems.)

This standard is a revision to the original IEEE Std C37.71-1984 for submersible switchgear.
The major revisions to this standard are as follows:

— Inclusion of switchgear used in below-grade enclosures that allow space for personnel access

— Adoption of limits of local temperature and temperature rise values that are consistent with
limits in proposed standard C37.73-1998

— Inclusion of inherent transient recovery voltage values for the load-switching tests
— Adoption of the three-by-nine method for impulse withstand testing

The Standards Committee on Power Switchgear, C37, which reviewed and approved this standard had
the following membership at the time of approval:

E. Bryon, Chair
Andrew K. McCabe, Executive Vice-Chair of High-Voltage Switchgear Standards
J. C. Scott, Executive Vice-Chair Low-Voltage Switchgear Standards
D. L. Swindler, Executive Vice-Chair of IEC Activities
Naeem Ahmad, |EEE Co-Secretary
Mervis Calwise, NEMA Co-Secretary

Organization Represented Name of Representative
Association of Iron and Steel Engineers . . . .. ..................... (vacant)
Electric Light and Power Group/Edison Electric Institute (EEI). . ... .. .. D. E. Galicia

J. L. Koepfinger

G. J. Martuscello

Y. Musa

E. M. Worland
Institute of Electrical and Electronics Engineering IEEE) . ... ......... T. A. Burse

K. Gray

A. C. Monroe

R. J. Puckett

T. E. Royster

R. D. Garzon

J. Wood
International Electricity Testing Association (NETA) . ............... A. Peterson
National Electric Contractors Association . .. ..................... D. Harwood
National Electrical Manufacturers Association (NEMA) . .. ........... E. Bryon

G. T. Jones

R. W. Long

T. Olsen

G. Sakats

D. L. Stone
Tennessee Valley Authority. . . ......... ... .. ... . ... .. ... ... D. N. Reynolds
Testing Lab Group. . . ... ... E. Rosen

P. Notarian
U.S. Department of Agriculture. . .. ......... ... ... ... .......... H. Bowles
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 . . . .. D. Mills
Western Area Power Administration . .. ......................... (vacant)
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At the time this standard was completed, the Working Group on Revisions to C37.71 of the Recloser
and Sectionalizer Subcommittee, which prepared this document, included:

Donald Martin, Chair

Donald J. Akers Marcel Fortin Elbert M. Worland
Raymond L. Capra David Stone Janusz Zawadski

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

Donald J. Akers Harold L. Hess Gordon O. Perkins
John G. Angelis Robert E. Howell Edward Peters
Charles Ball Edward Jankowich James C. Ransom
L. Ronald Beard Ginger Kamber David N. Reynolds
Steven A. Boggs Joseph L. Koepfinger Hugh C. Ross
Harvey L. Bowles Paul L. Kolarik Tim E. Royster
David B. Burns David G. Kumbera Lawrence Salberg
Ted Burse Stephen R. Lambert Hazairin Samaulah
Eldridge R. Byron Ward E. Laubach Larry H. Schmidt
Carlos L. Cabrera-Rueda John G. Leach H. Melvin Smith
Raymond L. Capra George N. Lester R. Kirkland Smith
James F. Christensen Albert Livshitz John G. St. Clair
Stephen P. Conrad Glenn J. Luzzi Guy St. Jean
Alexander Dixon Donald R. Martin David Swindler
Gary R. Engmann Lawrence V. McCall Stan H. Telander
Marcel Fortin Nigel P. McQuin Thomas J. Tobin
Ruben D. Garzon Frank J. Muench Charles L. Wagner
Mietek T. Glinkowski Yasin I. Musa John G. Wood
Keith Gray Elbert M. Worland
Michael Hattan Janusz Zawadzki
When the IEEE-SA Standards Board approved this standard on 17 March 2001, it had the following
membership:

Donald N. Heirman, Chair
James T. Carlo, Vice Chair
Judith Gorman, Secretary

Chuck Adams James H. Gurney Paul J. Menchini
Mark D. Bowman Raymond Hapemen Daleep C. Mohla
Clyde R. Camp Richard J. Holleman Robert F. Munzner
Richard DeBlasio Richard H. Hulett Ronald C. Petersen
Harold E. Epstein Lowell G. Johnson Malcolm V. Thaden
H. Landis Floyd Joseph L. Koepfinger* Geoffrey O. Thompson
Jay Forster* Peter H. Lips Akio Tojo

Howard M. Frazier Howard L. Wolfman

*Member Emeritus

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

Satish K. Aggarwal, NRC Representative
Alan H. Cookson, NIST Representative
Donald R. Volzka, TAB Representative

Don Messina
IEEE Standards Project Editor
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IEEE Standard for Three-Phase,
Manually Operated Subsurface and
Vault Load-Interrupting Switches for
Alternating-Current Systems

1. Scope

This standard applies to three-phase, group operated, 60 Hz, subsurface and vault, load-interrupting
switches with maximum ratings of 600 A and 38kV, and the utilization of separable insulated
connectors.

2. References

This standard shall be used in conjunction with the following publications. When the following
standards referred to in this document are superseded by a revision, the latest revision shall apply.

ANSI C37.85-1989 (Reaff 1995), Interrupters Used in Power Switchgear X-Radiation Limits for AC
High-Voltage Power Vacuum.'

ANSI C57.12.26-1993, Pad-Mounted Compartmental-Type, Self-Cooled, Three-Phase Distribution
Transformers for Use with Separable Insulated High-Voltage Connectors, High-Voltage, 34 500 Grd/
19920 Volts and Below; 2500 kV and Smaller.

IEEE Std 4-1995, Standard Techniques for High-Voltage Testing.”

IEEE Std 386-1995, Separable Insulated Connector Systems for Power Distribution Systems
Above 600 V.

IEEE C37.09-1999, Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis.

IEEE C37.100-1992, IEEE Standard Definitions for Power Switchgear.

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

’IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/).
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IEEE
Std C37.71-2001 IEEE STANDARD FOR THREE-PHASE, MANUALLY OPERATED SUBSURFACE AND

3. Definitions

The definitions of terms contained in this standard, or in other standards referred to in this document,
are not intended to embrace all the legitimate meanings of the terms. They are applicable only to the
subject treated in this standard. For additional definitions, see IEEE C37.100-1992.°

3.1 bus: A three-phase junction common to two or more ways.

3.2 subsurface switch: A submersible switching assembly suitable for application in a below-grade
enclosure that does not allow space for personnel access.

3.3 surface operable: A term indicating that the switch and its accessories are operable from above
grade.

3.4 switched way: A way connected to the bus through a three-pole, group operated switch.
3.5 tapped way: A way solidly connected to the bus.

3.6 vault switch: A submersible switching assembly suitable for application in a below-grade enclosure
that allows space for personnel access.

3.7 way: A three-phase circuit entrance to a switching assembly.

NOTE—For clarification of definitions, see Figure 1.

SWITCHED WAY BUS
i —

L
: T T 1 'S B
| ) : : O *
| L PN S
| | I VO I B |
| N N |

-

SWITCHING
ASSEMBLY

[

| >

L
\ }"\TAPPED WAY

Figure 1—Example using definitions from Clause 3 (three-way switching assembly shown)

4. Service conditions

4.1 Usual service conditions

Switches conforming to this standard as follows, shall be suitable for operation at their nameplate
rating:

a) The ambient air temperature within the below-grade enclosure is not above 50 °C nor below
-30 °C

b) The altitude does not exceed 1000 m

¢) The switch is installed in a below-grade enclosure subject to occasional flooding to a depth not
exceeding 3m

3For information on references, see Clause 2.
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IEEE
VAULT LOAD-INTERRUPTING SWITCHES FOR ALTERNATING-CURRENT SYSTEMS Std C37.71-2001

4.2 Unusual service conditions

4.2.1 Abnormal ambient temperatures

Switches may be applied at higher or lower ambient temperatures than specified, but performance may
be affected. Special consideration shall be given to these applications.

4.2.2 Altitudes above 1000 m

This subclause is currently under review. The results will be incorporated in the next revision of this
standard.

4.2.3 Other conditions that may affect design and applications

Other existing unusual conditions should be brought to the manufacturer’s attention. An unusual
condition is considered to be any installation, application, or operation outside the requirements
defined in this standard.

5. Ratings and test requirements

5.1 Rating information

The switch ratings shall include the following:

a) Rated frequency

b) Rated maximum voltage

¢) Rated impulse withstand voltage

d) Rated continuous and load-interrupting current
e) Rated momentary, making, and 1 s current

f) Rated cable-charging interrupting current

g) Rated magnetizing interrupting current

5.2 Voltage ratings and related test requirements

These ratings and requirements are detailed in Table 1.

5.3 Current test values

For detailed information see Table 2 and Table 3.

5.3.1 Conditions of continuous current rating

Switches shall meet the continuous current rating when operated according to the following
conditions:

a) Switches are used under the usual service conditions defined in 4.1.

b) Current ratings shall be based on the total temperature limits of the materials used for such parts.
A temperature rise reference is given to permit testing at reduced ambient temperature.

¢) Switches installed in nonventilated, below-grade enclosures shall have their ratings based on
a 40 °C ambient temperature outside the enclosure, with an ambient temperature rise of 10 °C
inside the enclosure.
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