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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
Part 111: Overhead, pad-mounted, dry vault, and submersible

automatic circuit reclosers and fault interrupters
for alternating current systems up to 38 kV

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide orgapiz

2) The formal decisions or agreements of IEC on teghRical

3) IEC Publications have the form of recommen

4) In order to promote intern
indicated in the latter.

5) IEC provides no i
equipment declared

6) Attention is drawn tQ't

International - has been processed through IEC sub-

The text of this standatd is based on the following documents:

IEEE Std FDIS Report on voting
C37.60 (2003) 17A/737/FDIS 17A/746/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives.

The committee has decided that the contents of this publication will remain unchanged
until 2008.

The list of all the parts of IEC 62271 series, under the general title High-voltage switchgear
and controlgear, can be found on the IEC website.
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IEC/IEEE Dual Logo International Standards

This Dual Logo International Standard is the result of an agreement between the IEC and the Institute of
Electrical and Electronics Engineers, Inc. (IEEE). The original IEEE Standard was submitted to the IEC for
consideration under the agreement, and the resulting IEC/IEEE Dual Logo International Standard has been
published in accordance with the ISO/IEC Directives.

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 IEC/IEEE Dual Logo International Standard is wholly voluntary. The IEC and IEEE disclaim 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, yse~qf, or reliance upon
this, or any other IEC or IEEE Standard document.

IEC/IEEE Dual Logo Internatio
competent professional in dete

initiate action to prepére appropriate
interests, it is impo € {
interests. For this reasen E a t

not able to provide an j
previously received fQ

Comments for revisi 0go International Standards are welcome from any interested party,
regardless of m S ith the IEC or IEEE. Suggestions for changes in documents should be in
the form of a.proposed change together with appropriate supporting comments. Comments on standards
and requests forinterpretations\should be addressed to:

Authorization to photocepy 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.

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.

[ Published by IEC under licence from IEEE. © 2005 IEEE. All rights reserved. |



https://standards.iteh.ai/catalog/standards/iec/0116ffa7-1c4e-4dd8-8dcf-248c48e02172/iec-62271-111-2005

-6- IEC 62271-111:2005(E)
IEEE C37.60-2003(E)

IEEE Standard for Overhead,
Pad-Mounted, Dry Vault, and
Submersible Automatic Circuit
Reclosers and Fault Interrupters
for Alternating Current Systems
Up to 38 kV

Sponsor

Switchgear Com
of the

Abstracts. F i initions, ratings, procedures for performing design tests, production tests,
and coRrstructo ents for overhead, pad-mounted, dry vault, and submersible automatic
circuit reclosers nterrupters for alternating systems up to 38kV are specified.
Keywords: f, fault interrupter, overhead, pad-mounted, recloser, submersible, standard
operating duty, switehgear
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IEEE Introduction

This standard has been revised from IEEE Std C37.60-1981, incorporating significant improvements
that reflect the present state of the art in recloser technology. These include changes and additions in
the following areas:

a) Expanded the standard to include gas-insulated reclosers.

b) Revised the title and scope to limit the standard to 38 kV; deleted ratings #bove¥8 kV nominal.

¢) Added voltage ratings commonly used outside of North America/Wth related dielectric
withstand capabilities taken from IEC 60694-2002."

d) Added several new interrupting ratings in the 15.5kV, 27kV, and\38 k

e) Revised limits of temperature and temperature rise to be i

f) Reorganized the switching tests into 6.3 following a forp

g¢) Removed the requirement for trdnsformer magneti

1247-1998.
h) Clarified the intent of the switching tests as refated required\capabilities and prohibited the use
of single-phase tests to qualify thpée & 8IS i thr ormance of the switching tests.
1) Removed the altitude correction ¥ . WRefer\to the following paragraph and informative
Annex E.)

7)) Removed the X/R footnote and taple of multiplisation factors from old 5.6 to new informative
k) Added new informative

1) Added transient recovery WQlte specifichtfons and informative Annex C and Annex D.
m) Restricted the ugeQf single-ph@asatesting fy three-phase performance.

n) Reduced radio ifluehce\yeltagd (RWY) Iinits.
0) Added Pe @; ig eas 2 xp and/production test.
p) Reduced dovvir d : ast titge from 15min. to 5Smin.

Although this

ill be published before the work on IEEE PC37.100.1, Draft

Standard Reguw Power Switchgear [B13]° is completed, it is the intention of the Recloser
Working G oup i ents or revisions to adopt common requirements. There was
considerab inthe Recloser Working Group regarding the addition of the partial discharge

a . .
Information on references can be found in Clause 2.

bThe numbers in brackets correspond to the numbers of the bibliography in Annex F.

[ Published by IEC under licence from IEEE. © 2005 IEEE. All rights reserved. |
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

for alternating current systems up to

1. Scope
This standard applies to all overhead, pad S gubmersible single- or multipole
alternating current automatic circuit reclese 1d fa i s for rated maximum voltages

This standaxd sha
publicafions axe swperseded by an approved revision, the revision shall apply.

Symmetrical Curreng Basis—Preferred Ratings and Related Required Capabilities.'

ANSI C37.06.1-2000, American National Standard Guide for AC High-Voltage Circuit Breakers
Rated on a Symmetrical Current Basis—Designated “Definite Purpose for Fast Transient Recovery
Voltage Rise Times.”

'ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street,
13th Floor, New York, NY 10036, USA (http://www.ansi.org).

[ Published by IEC under licence from IEEE. © 2005 IEEE. All rights reserved. |
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ANSI C37.85-2002, American National Standard for Switchgear—Alternating-Current High-Voltage
Power Vacuum Interrupters—Safety Requirements for X-Radiation Limits.

ANSI (C57.12.28-1999, American National Standard for Pad-mounted Equipment—Enclosure
Integrity.

ANSI C63.2-1996, American National Standard for Electromagnetic Noise and Field Strength
Instrumentation, 10 kHz to 40 GHz—Specifications.

ASME BPVC-1998, Boilers and Pressure Vessels Code—Section VIII: Rules for Construction of
Pressure Vessels—Division 1.2

IEC 60060-1-1989, High-Voltage Test Techniques—Part 1: General (D ions and Test

Requirements.’

IEC 60270-2000, High-Voltage Test Techniques—Partial Discharge

IEC 60502-1-2004, Power Cables with Extruded Insulation ahd Thew\ Axcessqries for Rated

IEC 62271-100-2003, High-Voltage \Sw

i%ar and

IEEE Std C37.04-1999, IEEE Standard Rating Structure for AC High-Voltage Circuit Breakers.

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

2ASME publications are available from the American Society of Mechanical Engineers, 3 Park Avenue, New York, NY 10016-
5990, USA (http://www.asme.org).

3IEC publications are available from the Sales Department of the International Electrotechnical Commission, Case Postale 131,
3, rue de Varemb¢, CH-1211, Geneve 20, Switzerland/Suisse (http://www.iec.ch/). IEC publications are also available in the
United States from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York,
NY 10036, USA (http://www.ansi.org).

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

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.icee.org/).

®Edition2.2 Consolidated edition.

"Edition 1.1 Consolidated edition.

[ Published by IEC under licence from IEEE. © 2005 IEEE. All rights reserved. |
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IEEE Std C37.41™-2000, 1IEEE Standard Design Tests for High-Voltage Fuses, Distribution
Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and Accessories.

IEEE Std C37.90.1™-2002, IEEE Standard for Surge Withstand Capability (SWC) Tests for Relays
and Relay Systems Associated with Electric Power Apparatus.

IEEE Std C37.100™-1992 (Reaff 2001), IEEE Standard Definitions for Power Switchgear.

NEMA 107-1987 (Reaff 1993), Methods of Measurement of Radio Influence Voltage (RIV) of High-
Voltage Apparatus.®

3. Definitions

unit operation (of a recloser): An interrupting operation followe
interruption is also considered one unit operation.

NOTE—See Figure 1.

INITIATION OF
SHORT~—CIRCUIT

ACTUATION OF
TRIP

INCTION PRIMARY ARCING-
[~ CONTACTS MAKE

INTERRUPT T
> UPTING TIME

\ ot

RECLOSING INTERVAL

OPINING
TIME _|ARCING TimE

-

CONTACY
PARTING TIME

CLEARING TIME ”

Figure 1—Unit operation

®NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112-5704,
USA (http://global.ihs.com/).

[ Published by IEC under licence from IEEE. © 2005 IEEE. All rights reserved. |
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4. Service conditions

4.1 Usual service conditions

Reclosers/FIs conforming to this standard shall be suitable for operation at their standard ratings
provided that:

a) The temperature of the air (ambient temperature) is not above 40 °C or below —30 °C.

b) The altitude does not exceed 1000 m.

¢) For submersible units, the water head does not exceed 3m above the base of the enclosure
during occasional submersion. Exposure to chemical or electrochemicy actions may be
encountered in a subgrade environment. The subgrade environment may,d shemicals that
contribute to mild corrosive reactions.

4.2 Unusual service conditions
Unusual service conditions shall include, but are not limited that exceed those
defined in 4.1 or extremes in:

a) Actual service duty cycle

b) System conditions

¢) Site conditions

d) Shock and/or vibration

e) Damaging fumes or vapors

f) Excessive or abrasive qust

g) Explosive mixtures Qf dust 6r gase
h) Salt air or extreme htxidi

4.2.2 Altitudes above 1000 m

Reclosers/FIs may be applied at altitudes higher than 1000 m; however, the rated lightning impulse
withstand voltage, rated maximum voltage and rated continuous current shall be multiplied
individually by the correction factor (see following note) to obtain values at which the application
may be made. The rated symmetrical interrupting current, related required capabilities, and
interrupting times are not affected by altitude.

NOTE—Altitude correction factors are being studied by the Switchgear Committee and will be adopted by issuance of a
supplement or revision to this standard when they are approved. In the meantime, users should consult the manufacturer for
appropriate derating when the equipment is applied above 1000 m. Refer also to Annex E.

[ Published by IEC under licence from IEEE. © 2005 IEEE. All rights reserved. |
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5. Rating

5.1 Rating information

The ratings shall include the following:

a) Rated maximum voltage
b) Rated power-frequency
¢) Rated continuous current
d) Rated minimum tripping current (series-trip reclosers only)
e) Rated symmetrical interrupting current

f) Rated symmetrical making current

g) Rated lightning impulse withstand voltage
h) Rated control voltage

NOTE—Switching tests as specified in 6.3 are related required capabilities.

5.2 Rated maximum voltage

Table 1a) and Table 1b).

Table 1a)—Preferred voltage ratings _and related
(except those sove in le

Power-frequency insulation level
withstand test kV

Rated maxim (Warning Box and Note 3)

Line no. volta

(Note 2) [\i\V 1 min. dry 10s wet
Column 1 CL{umn 2\ Column 4 Column 5
1 PIRE 36 30

P LS A 110 50 45
3 N\ / (Note 4) 60 50
4 N A\ 38 150 70 60
\

N NN 75 28 23

A
12 NS 95 38 32
13 N 4 125 50 45
14 36 170 70 60
WARNING

When performing tests involving open contacts in vacuum, adequate precautions such as shielding or distance
should be used to protect test personnel against the possible occurrences of higher X-radiation due, for example, to
incorrect contact spacing, or to the application of voltages in excess of those specified. For example, maintaining a
distance of 2-3 m between the recloser/FI and all test personnel is a typical basic precaution to reduce the risk of
excess X-radiation exposure. Further discussion of shielding, adequate distances and personnel exposure limits are
found in ANSI Std C37.85-2002.

NOTES

1—The test values shown in Table 1a) are for design tests; refer to Clause 8 for field testing.

2—Lines 11-14 refer to distribution systems commonly found outside of North America; the test withstand levels were taken
from IEC 60694-2002, Table la).

3—These are performance characteristics specified as test requirements in this standard.

4—For oil interrupting reclosers, 150kV; for all others, 125kV.
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