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Abstract: Required definitions, ratings, procedures for performing design tests and production
tests, and construction requirements for pad-mounted, dry vault, submersible, and overhead fault
interrupters for alternating current systems up to and including 38 kV are provided in this standard.

Keywords: dry vault, faultinterrupter, FI, IEEE C37.62™, medium voltage, overhead, pad-mounted,
submersible, switchgear
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers. These
notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html), appear in
all IEEE standards and may be found under the heading “Important Notices and Disclaimers Concerning IEEE
Standards Documents.”

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

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus
development process, which brings together volunteers representing varied viewpoints and interests to
achieve the final product. IEEE standards are documents developed by volunteers with scientific, academic,
and industry-based expertise in technical working groups. Volunteers involved in technical working groups
are not necessarily members of IEEE or IEEE SA 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 makes no warranties or representations concerning its standards, and expressly disclaims all warranties,
express or implied, concerning all standards, including but not limited to the warranties of merchantability,
fitness for a particular purpose and non-infringement IEEE Standards documents do not guarantee safety,
security, health, or environmental protection, or compliance with law, or guarantee against interference with
or from other devices or networks. In addition, IEEE does not warrant or represent that the use of the material
contained in its standards is free from patent infringement. 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 their
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: THE
NEED TO PROCURE 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.
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Translations

The IEEE consensus balloting process involves the review of documents in English only. In the event that
an [EEE standard is translated, only the English language version published by IEEE is the approved IEEE
standard.

Use by artificial intelligence systems

In no event shall material in any IEEE Standards documents be used for the purpose of creating, training,
enhancing, developing, maintaining, or contributing to any artificial intelligence systems without the express,
written consent of IEEE SA in advance. “Artificial intelligence” refers to any software, application, or other
system that uses artificial intelligence, machine learning, or similar technologies, to analyze, train, process, or
generate content. Requests for consent can be submitted using the Contact Us form.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations
Manual is not, and 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 or IEEE SA. At
lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards
shall make it clear that the presenter’s views should be considered the personal views of that individual rather
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements
made by volunteers may not represent the formal position of their employer(s) or affiliation(s). News releases
about IEEE standards issued by entities other than IEEE SA should be considered the view of the entity issuing
the release rather than the formal position of IEEE or IEEE SA.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, 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 subcommittees of the IEEE SA Board of Governors
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 evaluating comments or revisions to an IEEE standard is welcome to
join the relevant IEEE SA working group. You can indicate interest in a working group using the Interests tab
in the Manage Profile and Interests area of the IEEE SA myProject system.! An IEEE Account is needed to
access the application.

Comments on standards should be submitted using the Contact Us form.?

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 constitute compliance to any applicable regulatory

! Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https://standards.icee.org/about/contact/.

Documents

4 Document Sharing Hub
Authorized licensed use limited to: Tsinghua UniverRRYSER:2828 JrFEANNSIS §86@FEG00:54 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.62-2024


https://development.standards.ieee.org/myproject-web/public/view.html#landing
https://standards.ieee.org/about/contact/
https://development.standards.ieee.org/myproject-web/public/view.html#landing
https://standards.ieee.org/about/contact/
http://www.avadocuments.com/doc/ieee-c37-62-2024
http://www.avadocuments.com/doc/ieee-c37-62-2024

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.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

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, neither IEEE nor its licensors waive any rights in copyright to the
documents.

Photocopies

Subject to payment of the appropriate licensing fees, 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; https://www.copyright
.com/. 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. An official 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 [IEEE Xplore or contact IEEE.> For more information
about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.* Search for standard number and
year of approval to access the web page of the published standard. Errata links are located under the Additional

3 Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.
4 Available at: https://standards.ieee.org/standard/index.html.
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Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to periodically
check for errata.

Patents
IEEE standards are developed in compliance with the IEEE SA Patent Policy.?

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 https://standards.iece.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 alicense 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.

IMPORTANT NOTICE

Technologies, application of technologies, and recommended procedures in various industries evolve over
time. The IEEE standards development process allows participants to review developments in industries,
technologies, and practices, and to determine what, if any, updates should be made to the IEEE standard.
During this evolution, the technologies and recommendations in IEEE standards may be implemented in ways
not foreseen during the standard’s development. IEEE standards development activities consider research
and information presented to the standards development group in developing any safety recommendations.
Other information about safety practices, changes in technology or technology implementation, or impact
by peripheral systems also may be pertinent to safety considerations during implementation of the standard.
Implementers and users of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, data privacy, and interference protection practices and all
applicable laws and regulations.

3 Available at: https://standards.ieee.org/about/sasb/patcom/materials.html.
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Introduction

This introduction is not part of IEEE C37.62-2024, IEEE Standard for Pad-Mounted, Dry Vault, Submersible, and
Overhead Fault Interrupters for Alternating Current Systems Up to and Including 38 kV.

Fault interrupter (FI) and automatic recloser switchgear have shared the same standard, IEEE Std C37.60™,
for many decades.® Because reclosers are used extensively throughout the world, IEEE coordinated with
the International Electrotechnical Commission (IEC) to publish a dual logo standard, IEEE Std C37.60/IEC
62271-111, in 2005 and revised in 2012. A second revision started shortly after the 2012 publication. As part
of that revision, it was decided that the fault interrupter, which is not used extensively throughout the world,
should have its own IEEE non-dual logo standard to be designated IEEE Std C37.62. As FIs are primarily used
in regions where equipment is specified to IEEE standards, it was considered to be appropriate for this to be an
IEEE standard and not have a dual logo, the intent being that the new standard will maintain its focus on FIs
without being influenced by the requirements of other switchgear.

This standard is an extraction from IEEE Std C37.60-2012/IEC 62271-111:2012 of the rating structure,
preferred ratings, construction requirements, and design and routine test requirements that are relevant to FIs.
Changes made to the 2018 revision of IEEE Std C37.60/IEC 62271-111 have been included in this standard as
they are relevant to Fls.

The principle technical changes, with respect to IEEE Std C37.60-2012/IEC 62271-111:2012, are as follows:

—  The clause numbering was changed from the IEC style as used in IEEE Std C37.60-2012/IEC 62271-
111:2012 to the preferred IEEE style.

— The temperature rise limits were lowered for tin-coated contacts (see 5.4.2).

— An oil sampling provision for sampling from the bottom of the tank is required of all pad-mounted
units, not just submersible units (see 6.1.3).

— The power frequency voltage withstand wet test method was changed from the traditional ten-second
wet test to the one minute wet test per the IEEE Std 4™ “standard test procedure” (see 7.3.7.2).

— A limitation on preliminary impulse test shots was added to impulse voltage withstand testing of
vacuum interrupters (see 7.3.7.3).

— A procedure for testing line- and cable-charging current interruption in three-phase FI with three
independently controlled poles was added (see 7.13.4.1).

— The handling of restrikes in line- and cable-charging current interruption tests were changed to a
limitation of no more than three operations with restrikes rather than three restrikes (see 7.13.6.2).

— The T100 test duty current range was changed from 90% to 100% of rated symmetrical interrupting
current to 100% to 105% (see Table 9).

— The critical current interrupting test was replaced by a low current interrupting test at 5% and 10% of
rated symmetrical interrupting current (see 7.16).

— A thermal runaway test was specified for verifying current carrying capability following current
interrupting tests if resistance measurements are not conclusive (see 7.25).

— Asealed tank pressure test to verify proper mechanical operation was specified (see 7.26).

— An operations endurance test, performed with the switchgear under rated pressure, was added for
submersible units (see 7.27).

The 2020 revision of this standard was published without a request for ANSI accreditation. This revision of
the standard is republished with no technical changes relative to the 2020 revision in order to achieve ANSI
accreditation.

¢ Information on references can be found in Clause 2. DOC u m e nts
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IEEE Standard for Pad-Mounted, Dry
Vault, Submersible, and Overhead Fault
Interrupters for Alternating Current
Systems Up to and Including 38 kV

1. Overview

1.1 Scope

This standard applies to all pad-mounted, dry vault, submersible, and overhead single- or multi-pole alternating
current fault interrupters (FIs) for rated maximum voltages above 1000 V, and up to and including 38 kV.

Devices that require a dependent manual operation are not covered by this standard.

1.2 Word usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to the standard
and from which no deviation is permitted (shall equals is required to).”*

The word should indicates that among several possibilities one is recommended as particularly suitable,
without mentioning or excluding others; or that a certain course of action is preferred but not necessarily
required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard (may equals
is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or causal (can
equals is able to).

"The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe
unavoidable situations.
8 The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.
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Interrupters for Alternating Current Systems Up to and Including 38 kV

2. Normative references

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

ANSI C37.85, American National Standard for Switchgear—Alternating Current High-Voltage Power
Vacuum Interrupters—Safety Requirements for X-Radiation Limits.’

IEC 60059, IEC standard current ratings. '’

IEC 60255-26:2013, Measuring relays and protection equipment—Part 26: Electromagnetic compatibility
requirements.

IEC 61000-4-18:2006, Electromagnetic compatibility (EMC)—Part 4—18: Testing and measurement
techniques—Damped oscillatory wave immunity test.

IEEE Std 4™, [EEE Standard for High Voltage Testing Techniques.'"'?

IEEE Std 386™, IEEE Standard for Separable Insulated Connector Systems for Power Distribution Systems
Rated 2.5 kV through 35 kV.

IEEE Std C37.09™, IEEE Standard Test Procedure for AC High-Voltage Circuit Breakers with Rated
Maximum Voltage above 1000 V.

IEEE Std C37.41™, [EEE Standard Design Tests for High-Voltage (>1000 V) Fuses and Accessories.

IEEE Std C37.60™/IEC 62271-111, IEEE/IEC International Standard—High-voltage switchgear and
controlgear—Part 111: Automatic circuit reclosers for alternating current systems up to and including 38 kV.

IEEE Std C37.74™-2014, IEEE Standard Requirements for Subsurface, Vault, and Padmounted Load-
Interrupter Switchgear and Fused Load-Interrupter Switchgear for Alternating Current Systems up to 38 kV.

IEEE Std C37.90.1™-2012, IEEE Standard for Surge Withstand Capability (SWC) for Relays and Relay
Systems Associated with Electric Power Apparatus.

IEEE Std C37.100.1™-2018, IEEE Standard of Common Requirements for High-Voltage Power Switchgear
Rated Above 1000 V.

IEEE Std C37.100.2™, IEEE Standard of Common Requirements for Testing of AC Capacitive Current
Switching Devices over 1000 V.

IEEE Std C37.301™-2009, IEEE Standard for High-Voltage Switchgear (Above 1000 V) Test Techniques—
Partial Discharge Measurements.

IEEE Std C57.12.28™-2005, IEEE Standard for Pad-Mounted Equipment—Enclosure Integrity.

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

"TEC publications are available from the International Electrotechnical Commission (https://www.iec.ch) and the American National
Standards Institute (https://www.ansi.org/).

"TEEE publications are available from The Institute of Electrical and Electronics Engineers (https://standards.ieee.org/).

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

For the purposes of this document, the following terms and definitions apply. The IEEE Standards Dictionary
Online should be consulted for terms not defined in this clause.'?

cable-charging current: The rms current in amperes flowing in an energized insulated high-voltage cable
operating at no-load.

closed pressure system for gas: Volume that is replenished only periodically by manual connection to an
external gas source.

NOTE—An example of closed pressure systems is SF single pressure circuit-breakers.'*

controlled pressure system for gas: Volume that is automatically replenished from an external compressed
gas supply or internal gas source.

NOTE 1—Examples of controlled pressure systems are air-blast circuit-breakers or pneumatic operating mechanisms.
NOTE 2—A volume may consist of several permanently connected gas-filled compartments.

cutout mounted fault interrupter: Single-phase fault interrupter (FI) consisting of an interrupter that mounts
in a cutout fuse support or fuse base as defined in IEEE Std C37.41™,

NOTE—See IEEE Std C37.41.%
dry vault: Ventilated, enclosed area not subject to flooding.

fault interrupter (FI): Self-controlled mechanical switching device capable of making, carrying, and
switching continuous current, and making and automatically interrupting fault current without auto-reclosing
capability. It includes an assembly of control elements to detect overcurrents and control the FI.

line-charging current: The rms current in amperes flowing in an energized high-voltage overhead line
operating at no-load.

non-sustained disruptive discharge (NSDD): Disruptive discharge associated with current interruption that
does not result in the resumption of power frequency current or, in the case of capacitive current interruption,
does not result in current in the main load circuit.

pad-mounted equipment: Enclosed equipment, the exterior enclosure of which is at ground potential,
positioned on a surface-mounted pad.

NOTE—The term pad-mounted enclosure is also defined in 3.9 of IEEE Std C57.12.28-2005 as follows: “An enclosure
containing electrical apparatus, typically located outdoors at ground level where the general public has direct contact with
the exterior surfaces of the equipment. The general construction of this equipment is such that authorized personnel may
obtain direct access to the apparatus inside the equipment compartment(s).”

partial discharge extinction voltage (Ue): Applied voltage at which repetitive partial discharges cease to
occur in the test object when the voltage applied to the object is gradually decreased from a higher value at
which partial discharge pulse quantities are observed.

BIEEE Standards Dictionary Online is available at: http://dictionary.ieee.org. An IEEE account is required for access to the dictionary,
and one can be created at no charge on the dictionary sign-in page.

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

15 Information on references can be found in Clause 2.
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NOTE—In practice, the extinction voltage U, is the highest applied voltage at which the magnitude of a chosen partial
discharge pulse quantity becomes equal to, or less than, a specified low value.

partial discharge inception voltage (Ui): Applied voltage at which repetitive partial discharges are first
observed in the test object when the voltage applied to the object is gradually increased from a lower value at
which no partial discharges are observed.

NOTE—In practice, the inception voltage U, is the lowest applied voltage at which the magnitude of a partial discharge
pulse quantity becomes equal to or exceeds a specified low value.

prospective transient recovery voltage (of a circuit): Transient recovery voltage following the breaking of
the prospective symmetrical current by an ideal switching device.

NOTE 1—This definition assumes that the switching device or the fuse, for which the prospective transient recovery
voltage is sought, is replaced by an ideal switching device, i.e., having an instantaneous transition from zero to infinite
impedance at the very instant of zero current, i.e., at the “natural” zero. For circuits where the current can follow several
different paths, e.g., a polyphase circuit, the definition further assumes that the breaking of the current by the ideal
switching device takes place only in the pole considered.

NOTE 2—The terms prospective transient recovery voltage and inherent transient recovery voltage are often used
interchangeably.

re-ignition: Resumption of current between the contacts of a mechanical switching device during a breaking
operation with an interval of zero current of less than a quarter cycle of power frequency.

restrike (of an ac mechanical switching device): Resumption of current between the contacts of a mechanical
switching device during a breaking operation with an interval of zero current for a quarter cycle of power

frequency or longer.

submersible: Constructed to be successfully operable when submerged in water under specified conditions of
pressure and time.

sealed pressure system: Volume for which no further gas or vacuum processing is required during its expected
operating life.

NOTE 1—Examples of sealed pressure systems are tubes of vacuum circuit-breakers or some SF circuit-breakers.
NOTE 2—Sealed pressure systems are completely assembled and tested in the factory.

unit operation of a fault interrupter: A single interrupting operation as illustrated in Figure 1.
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Figure 1—Unit operation of a fault interrupter

4. Normal (usual) and special (unusual) service conditions
4.1 Normal (usual) service conditions

Unless otherwise specified, switchgear, including the operating devices and the auxiliary equipment that form
an integral part of them, is intended to be used in accordance with their rated characteristics and the normal
(usual) service conditions as listed in this subclause.

Subclause 3.2 of IEEE Std C37.100.1™-2018 is applicable for FI equipment with the following additions.

Normal (usual) conditions for submersible equipment include the following:

— The water head does not exceed 3 m above the base of the unit for a duration not to exceed 10 d.

— Exposure to chemical or electrochemical reactions may be encountered in a subgrade environment.
These chemicals may contribute to mild corrosive reactions.

4.2 Special (unusual) service conditions

If any of the actual service condition requirements differ from the normal (usual) service conditions,
switchgear and associated operating devices and auxiliary equipment shall be designed to comply with any
special (unusual) conditions required by the user or appropriate arrangements shall be made as stated in this
subclause.

Subclause 3.3 of IEEE Std C37.100.1-2018 is applicable.

5. Ratings

The ratings of the FI and cutout-mounted FI shall be as specified in Table 1.
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Table 1—Ratings for fault interrupters

Item Rating description Reference
1 Rated maximum voltage (V) or (U,) 5.1
2 Rated insulation level (U,), (U,) 5.20¢
3 Rated power-frequency (f;) 53
4 Rated continuous current (Z,) 54
5 Rated short-time withstand current (/,) 5.5
6 Rated peak withstand current (7,) 5.6
7 Rated duration of short-time withstand current (z,) 5.7
] Rated supply voltage of closipg apd opening devices 53
and of auxiliary and control circuits (U,)
9 Ratg:d supply frequ.e.ncy of closing anq op.ening 59
devices and of auxiliary and control circuits
10 tl}ayed pressure of compresspd gas supply 510
or insulation and/or operation
11 Rated filling levels for insulation and/or operation 5.11
12 Rated minimum tripping current (L., 5.12
13 Rated symmetrical interrupting current 5.13
14 Rated symmetrical (fault) making current 5.14
15 Rated operating sequence 5.15
16 Rated line-charging and cable-charging interrupting currents 5.16%¢

* Line-charging and cable-charging switching are related required capabilities.

® The rated insulation level for a cutout-mounted FI is derived in part from the cutout fuse support or
base in which it is installed. The cutout fuse support or base shall be considered a part of the cutout-
mounted FI for the purpose of design testing.

¢ Open position tests for a cutout-mounted FI are given for the device in the “dropped-out” position
unless an operating sequence allows the device to rest with an open interrupter gap and a closed
isolation gap in which case, both the isolation gap alone and the interrupter gap alone shall be tested for
the open position test cases.

4 Switching capability for a cutout-mounted FI may require the use of an auxiliary open and closing
device. The auxiliary open and closing device shall be considered a part of the cutout mounted FI for
design testing. Consult the manufacturer for operating details.

5.1 Rated maximum voltage (V) or (Ur)

The rated voltage (rated maximum voltage) indicates the upper limit of the highest voltage of the system for
which FIs are intended to operate.

The preferred values of the rated voltage of Fls are those shown in Column (2) of Table 2.'¢

5.2 Rated insulation level (U,), (U,)

The preferred values for rated insulation levels of the FI shall be as specified in Table 2.

' The numbers in brackets correspond to those of the bibliography in Annex A.
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Table 2—Preferred voltage ratings and related test requirements 2

szted Rate.zd lightning ) DC withstand
. maximum impulse Rated short-duration power- be
Line No. . . b test™
voltage, withstand frequency withstand voltage, U,
b (See NOTE 1)
Vor U, voltage, U,
Column 2 Column 3 Column 4 Column 5 Column 6
Column 1 1 min dry 1 min wet! 15 min
kV, rms KV, peak kV, rms kV, rms kV
Pad-mounted, dry vault, submersible FIs
15.5 95 35 — 53
2 27 125 40 — 78
3 38 150 50 — 103
Overhead FIs
4 15.5 110 50 50 —
5 27 125 60 60 —
6 38 150 70 70 —
7 38 170 70 70 —
NOTE 1—DC withstand testing of 36/38 kV cables is not a recommended practice. Very low frequency (VLF) testing
is used as an alternative to the dc withstand test in cable systems. Reference IEEE Std 400.2™ [B7].

*The test values shown are for design tests; refer to 9.1 for field-testing.

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

¢DC withstand tests are required for pad-mounted, dry vault, and submersible gear since this type of equipment is interfaced
with the power system via separable connectors. The test requirements of separable connectors are specified in IEEE Std 386,
and these values are reproduced here in column (6). The dc withstand test requirement on the FI demonstrates its capability
to withstand either dc withstand or very low frequency (VLF) testing of connected cables.

dWet tests are not required for pad-mounted, dry vault, and submersible FI.

5.3 Rated power frequency (f;)

The rated power frequency shall be the frequency at which the FI and its components are designed to operate.
The values of the rated power frequency are 60 Hz or 50 Hz.

5.4 Rated continuous current (/) and temperature rise

5.4.1 Rated continuous current (/,)

Subclause 5.5.1 of IEEE Std C37.100.1-2018 is applicable with the following addition:

The historic values of 560 A, 600 A, and 1200 A, while not part of the R10 series (see 5.13), are also recognized
as accepted, commonly used values.

5.4.2 Temperature rise

Subclause 5.5.2 of IEEE Std C37.100.1-2018 is applicable.

5.5 Rated short-time withstand current (/,)

Subclause 5.6 of [IEEE Std C37.100.1-2018 is applicable.
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5.6 Rated peak withstand current (/)

Subclause 5.7 of IEEE Std C37.100.1-2018 is applicable with the following additions:

— An Fl is required, by definition, to open and interrupt any current within its symmetrical interrupting
current rating, with peak currents determined by the X/R of the defined test circuits. This capability is
demonstrated by the standard operating duty test defined in 7.15.4.

5.7 Rated duration of short-time withstand current (t,)
The standard rated duration of short-time withstand current (#) is 0.5 s unless otherwise stated by the

manufacturer and listed on the nameplate. Optional preferred values are 1 s,2 s, and 3 s.

5.8 Rated supply voltage of closing and opening devices and of auxiliary and
control circuits (U,)

Subclause 5.9 of [EEE Std C37.100.1-2018 is applicable.

5.9 Rated supply frequency of closing and opening devices and of auxiliary and
control circuits

Subclause 5.10 IEEE Std C37.100.1-2018 is applicable.

5.10 Rated pressure of compressed gas supply for insulation and/or operation

For devices that use a compressed gas supply, the manufacturer shall state the rated pressure of the compressed
gas supply for insulation and/or operation.

5.11 Rated filling levels for insulation and/or operation

The pressure in Pa or psi (or density) or liquid mass shall be assigned by the manufacturer and referred to
atmospheric air conditions of 20 °C at which the gas-filled or liquid-filled switchgear is filled before being put
into service.

5.12 Rated minimum tripping current (L, ;.

The minimum tripping current shall be stated by the manufacturer, with a tolerance not to exceed the greater
of £10% or £3 A.

NOTE—The minimum tripping current for shunt-trip FIs is variable and is independent of the rated continuous current.
Information on specific Fls should be obtained from the manufacturer.

5.13 Rated symmetrical interrupting current

The rated symmetrical interrupting current is the highest value of the symmetrical component of the short
circuit current that the FI shall be capable of breaking under the conditions of use and behavior prescribed in
this standard.

NOTE—The term rated symmetrical interrupting current, as used in this standard, is equivalent to the term rated short-
circuit current as used in IEEE Std C37.04™ [B8]."7

17 The numbers in brackets correspond to those of the bibliography in Annex A. Doc u m e nts
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An Fl is required, by definition, to open and interrupt any current within its symmetrical interrupting current
rating, with the duration of the current defined by its automatic control. This capability is demonstrated by the
standard operating duty test defined in 7.15.4.

The preferred rated symmetrical interrupting currents of Fls shall be selected from the R10 series specified in
IEC 60059. The R10 series comprises the numbers 1, 1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3, 8 and their products by
10,

The rated symmetrical interrupting current shall be based on the capability of the FI to interrupt the
corresponding asymmetrical current in circuits having X/R values as given in columns (4), (8), and (12) of
Table 9 and with a power-frequency recovery voltage equal to the rated maximum voltage, and with transient
recovery voltages as defined in Table 11, Table 12, Table 13, and Table 14.

5.14 Rated symmetrical (fault) making current

FIs shall be capable of making, at any applied voltage up to and including that corresponding to their rated
voltage, any current up to and including their rated symmetrical making current.

The rated symmetrical making current shall be the same value as the rated symmetrical interrupting current,
with maximum asymmetry corresponding to the X/R ratio in column (12) of Table 9.

5.15 Rated operating sequence

The rated operating sequence for FIs is CO.

Where CO represents a closing operation followed by an opening operation, with a time delay controlled by
the automatic control of the device.

5.16 Rated line-charging and cable-charging interrupting currents

The preferred line- and cable-charging interrupting current ratings for FIs are as given in Table 3.

Table 3—Preferred line- and cable-charging interrupting current ratings

Rated maximum Rated interrupting current
voltage A (rms)
kv Line charging Cable charging
15.5 2 10
27 5 25
38 5 40

6. Design and construction

6.1 Requirements for liquids in switchgear

Subclause 6.1.1 of IEEE Std C37.100.1-2018 is applicable.

6.1.1 Liquid level

Subclause 6.1.2 of IEEE Std C37.100.1-2018 is applicable.
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6.1.2 Liquid quality
Subclause 6.1.3 of IEEE Std C37.100.1-2018 is applicable.

6.1.3 Oil sampling provision

When oil is used as the insulating medium, provision shall be made to obtain a bottom oil sample.

6.2 Requirements for gases in switchgear

Subclause 6.2 of IEEE Std C37.100.1-2018 is applicable.

6.3 Grounding provisions

An FI with a metal housing shall have provisions for the connection of a ground lead.
The ground connector shall accommodate a ground conductor of a size adequate to conduct the rated
symmetrical interrupting current of the FI for the duration of at least 1.5 t, without damage to the conductor

or connector. The peak current of the first major loop shall be as defined in 5.7 of IEEE Std C37.100.1-2018.

An FI control housing that may be mounted separately from the FI or that contains control elements that rely
on solid grounding for surge immunity shall also have provisions for the connection of a ground lead.

Pad-mounted, dry vault, and submersible FIs shall have an additional grounding connection for each three-
phase set of cable entrances.

6.4 Auxiliary and control equipment

No requirements are specified at this time.

6.5 Dependent power operation

Subclause 6.5 of IEEE Std C37.100.1-2018 is applicable.

6.6 Stored energy operation

Subclause 6.6 of IEEE Std C37.100.1-2018 is not applicable.

When indicators are used on stored energy operating mechanisms, the following colors shall be used, subject
to any local codes or indicator requirements:

a)  Yellow background with CHARGED in black letters for charged mechanisms
b)  White background with DISCHARGED in black letters for discharged mechanisms

Red letters on a white background for both indicators may be used as an alternative.

NOTE—Customer (user) preferences or local codes for indicators should be specified by the user.

6.7 Independent manual operation

Subclause 6.7 of IEEE Std C37.100.1-2018 is applicable with the following addition.
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FIs shall be provided with a manual operating lever to open the FI. The opening operation shall be an
independent manual operation. For overhead FIs, the operating lever shall be suitable for operation with a hot
line stick.

NOTE—Some applications may require that the operating lever on a submersible FI be located such that one person
standing on the surface can operate it without standing directly over the FI. These special applications should be specified
by the user.

6.8 Manually operated actuators

Devices that require a dependent manual operation are not covered by this standard.

6.9 Operation of releases
6.9.1 Shunt closing release

If shunt closing releases are supplied, a shunt closing release shall operate correctly within the minimum and
maximum operating voltage range specified in 5.8.

6.9.2 Shunt opening release

A shunt opening release shall operate correctly under all operating conditions of the switching device up to its
rated symmetrical interrupting current.

The opening release shall operate correctly within the minimum and maximum operating voltage range
specified in 5.8.

6.9.3 Capacitor operation of shunt releases

When, for stored energy operation of a shunt release, a rectifier-capacitor combination is provided as an
integral part of the switching device, the charge of the capacitors is derived from the voltage of the main circuit
or the auxiliary supply, the capacitors shall retain a charge sufficient for satisfactory operation of the release
for a minimum of 5 s after the loss of or the shorting of the voltage supply.

The voltages of the main circuit before disconnection shall be taken as the lowest voltage of the system
associated with the rated voltage of the switching device.

6.9.4 Under-voltage release

If under-voltage releases are supplied, an under-voltage release shall operate to open the switching device
when the voltage at the terminals of the release falls below 35% of its rated voltage, even if the fall is slow and
gradual.

On the other hand, it shall not operate the switching device when the voltage at its terminals exceeds 70% of
its rated supply voltage.

The closing of the switching device shall be possible when the values of the voltage at the terminals of the
release are equal to or higher than 85% of its rated voltage. Its closing shall be impossible when the voltage at
the terminals is lower than 35% of its rated supply voltage.
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6.10 Low- and high-pressure interlocking and monitoring devices

Subclause 6.9 of IEEE Std C37.100.1-2018 is applicable.

NOTE—Low- and high-pressure interlocking devices are generally applicable to FIs using a closed-pressure system for
compressed air or SF, for insulating or interrupting purposes. For sealed-pressure systems, these devices are not required.

6.11 Nameplate markings

Subclause 6.10 of IEEE Std C37.100.1-2018 is applicable with the following additions:

— The nameplates for Fls shall be marked in accordance with Table 4.
NOTE—It should be stated whether pressures (or densities) are absolute or relative values.

— If the switchgear consists of several poles with independent operating mechanisms, each pole shall
be provided with a nameplate. This requirement is not applicable if all of the pole mechanisms are
mounted to a common structure.

— For submersible FIs, a nameplate of stainless steel or other corrosion-resistant material shall be
provided. The nameplate shall be securely attached to the tank by means of stainless-steel screws,
rivets, or other corrosion-resistant fasteners. All letters, schematics, and numbers shall be permanently
stamped, embossed, or engraved on the nameplate.
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