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Abstract: General information on the application and operation of separable connectors is
provided in this guide. It is intended to be basic and supplement the manufacturer's specific
recommendations and established utility practices.

Keywords: deadbreak connector, elbow connector, IEEE 1215™/ loadbreak connector, power
distribution systems, separable connector, separable insulated connector systems
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received from users of the standard. Every IEEE standard is subjected to review at least every ten years. When a document is
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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.

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

Official Statements: A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered the official position of IEEE or any of its committees and shall not be considered to
be, nor be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, or educational courses, an individual
presenting information on IEEE standards shall make it clear that his or her views should be considered the personal views of
that individual rather than the formal position of IEEE.
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Notice to users

Laws and regulations

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

Copyrights

This document is copyrighted by the IEEE. It is made available 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 this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

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

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.icee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.
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Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of IEEE Std 1215-2013, IEEE Guide for the Application of Separable Insulated
Connectors.

This guide is intended as a supplement to the training in high-voltage electrical equipment, established safe
operating procedures, and the manufacturer’s instructions for the application of separable insulated
connectors. Installers and operators of separable connectors require formal training in the use of high-
voltage electrical equipment. It is the users’ responsibility to establish safe operating procedures and
provide training. The manufacturers are required to provide installation and operating instructions for their
products.

This document is the first revision to the original IEEE guide issued that addresses the application and
operation of separable insulated connectors. This application guide is the product of close collaboration
between representatives of both users and manufacturers of separable connectors. The separable connector
working group of the Insulated Connector Committee provided valuable input to this guide.

This application guide is intended to be used in concert with IEEE Std 386, IEE Standard for Separable
Insulated Connector Systems for Power Distribution Systems Above 600 V. IEEE Std 386 defines the
ratings, construction specifications, service conditions, and qualification tests for separable insulated
connectors.

IMPORTANT NOTICE: This guide provides only general information on the application and operation of
separable insulated connectors. Users of this guide are responsible for determining and complying with
appropriate environmental, health, safety and security laws, regulations, requirements and practices
applicable to their location, systems, equipment, and operations.
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IEEE Guide for the Application of Separable Insulated Connectors

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health,

or environmental protection, or ensure against interference with or from other devices or networks.

Implementers of IEEE Standards documents are responsible for determining and complying with

all appropriate safety, security, environmental, health, and interference protection practices and all

applicable laws and regulations.

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

disclaimers. These notices and disclaimers appear in all publications containing this document and

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

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

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

1. Overview

This guide covers the application of separable connectors, rated from 601 V to 35 kV (38 kV), 600 A

and abeve—600900 A or less, for use on power distribution systems. Included are design

considerations and guidelines for the construction, installation, and operation of 200 A loadbreak

connectors and for 200 A—and 600 A and 900 A deadbreak {renlteadbrealk)-connectors.
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1.1 Scope
This guide provides general information on the application and operation of separable connectors.
It is intended to be basic, and te-supplement the manufacturer’s specific recommendations and

established utility practices.

2. Normative references

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 C2-1997, National Electrical Safety Code ,—Armeﬁeaﬂ—Naﬁenal%taﬂdrafés—Lnsﬁt&tei@

(NESC®)."

ASTM F 855-1997-Standard Specifications for Temporary Protective Grounds to Be Used on De-

energized Electrical Power Lines and Equipment.2

'"The NESC is available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway, NJ 08854, USA

(http://standards.ieee.org/).

2ASTM publications are available from the American Society for Testing and Materials, 100 Barr Harbor Drive, P-O-—Bex-C708-West
Conshohocken, PA 19428-2959, USA (http://www.astm.org/).).
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IEEE Std C62.22™ TJEEE Guide for the Application of Metal-Oxide Surge Arresters for

Alternating- Current Svstems.3’ 4

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

IEEE Std 592™, JTEEE Standard for Exposed Semiconducting Shields on High-Voltage Cable Joints

and Separable Connectors.

ANSHIEEE Std 516-1995™, IEEE Guide for Maintenance Methods on Energized Power-Lines.

IEEE Std C62.22.1™, TEEE Guide for the Connection of Surge Arresters to Protect Insulated,

Shielded Electric Power Cable Systems.

IEEE Std 1216™, IEEE Guide for the Application of Faulted Circuit Indicators for 200A, Single-

Phase Underground Residential Distribution.

43 IEEE publications are available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, P-O-Bex1331;

Piscataway, NJ 08855-1331 08854, USA (http://standards.ieee.org/).ef)-

4The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
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Connectors?®

IEEE Std 1610™, IEEE Guide for the Application of Faulted Circuit Indicators for 200/600A, Three-

Phase Underground Distribution.

NFPA 70-2002, National Electrical Code® (NEC®}6®), National Fire Protection Association.”

Stepniak, Frank M., Test Report No. 81-17-8230, Thomas & Betts (Amerace Corporation) internal

report dated October 4, 1988.

3. Definitions

For the purposes of this Guidedocument, the following terms and definitions apply. +EEE—100;

The Awutheritative—[EEE Standards Dictionary ot IEEE—Standards—TFerms—Seventh—Edition;

{—BJ—}ZOnline should be refereneedconsulted for terms not defined in this clause. Alse—refer—to—the

6

Lofinit | Listod_in ANSHIEEE Std_386-1995.°

56The NEC is published by the National Fire Protection Association, Battery-march Park, Quincy, MA 02269, USA (http://

www.nfpa.org/):). Copies are also available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, P-O-

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

6lEEE Standards Dictionary Online subscription is available at:
http://www.ieee.org/portal/innovate/products/standard/standards dictionary.html.
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3.1 Parts of a 200 A bushing

3.1.1 bore: The inner channel of the bushing into which the elbow probe is inserted while

operating the elbow.

3:22-canister: The support tube that forms the inner wall of a bushing—In—a-loadbreak bushing. In

a loadbreak bushing the piston slides along the wall of the canister during a fault-close operation.

3.21.3 finger contact: The female contact of a separable connector bushing into which the elbow

probe is inserted to make an electrical connection.

3.1.4 nose: TheThat part of a lead-break-bushing constituting the elbow probe entrance. The nose
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section on a loadbreak bushing can include a plastic cap or valve assembly with o-ring seals on the

exterior end of the bore. The locking ring on the loadbreak bushing mating interface is also included.

3.21.5 piston: The moveable contact assembly within a separable-connectorloadbreak bushing that

allows the snuffer tube and finger contact to move outward toward the probe in the event of a

fault-close operation. This contact is typically located near the bottom end of the snuffer tube. The

finger-contactisgenerallythreaded-into-the—pisten—The piston contact slides on the metal canister

that forms the internal wall of the bushing.

3.21.6 shoulder: The step at the base of the mating interface on the exterior surface of a bushing

where the elbow cuff overlaps the bushing to provide a water tight seal.

3.21.7 snuffer tube: The tubular part of a load break separable connector bushing into which the

elbow probe is inserted. This tube contains both the arc quenching material essential for circuit

interruption and the female part of the main current contact.

3.21.8 stop ring: A feature that limits the outward motion of the piston during fault-close operation

of a bushing-

3.3-Parts of aloadbreak bushing—eH.

3.2.1 stud: A threaded metal rod located in the bushing well that mates into the base section of a

bushing insert. It may be replaceable.

3.4-3 Parts of an elbow
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343 housing: The molded polymer shell consisting of the insulation, insulation shield, and

conductor shield of an elbow. The housing encloses the probe-and—ecompression, where used, and

lug.

3.3.2 compression lug: The internal current-carrying part of an elbow designed for the transition of

the current path from the cable conductor to other current-carrying components of the separable

connector.

3.3.3 shear-bolt lug: A lug serving the same purpose as a compression lug, which is installed

onto the cable conductor by using bolts that shear off at a calibrated torque rather than being

compressed onto the cable conductor.

3.3.4:4 probe: The male contact on arn—a 200 A elbow or protective cap, typically in the form of a

metal rod.

3.3.5 arc follower: The polymeric tip on the apparatus end of a loadbreak elbow probe that

decomposes when exposed to an electric arc. Decomposition of the arc follower material aids in

cooling the arc and de- ionizing the hot gases produced during circuit interruption.

3.4 Separable connectors

3.54.1 component: An individual assembly within a separable connector system. Individual

components of a separable connector system include: elbows, bushings, junctions, caps, bushing
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wells, plugs, etc.

3.5:4.2 mating interface: The surfaces on a separable connector that are designed to provide an
interference fit between two parts of the connector system. Typically, these surfaces require
application of a lubricant and form either rubber-to-rubber or rubber-to-non-elastomeric contacting

surfaces.

3.5:4.3 part: A subassembly of a separable connector component. For example, the individual parts

of an elbow (a type of separable connector component) include a molded polymer housing, a

compression-lug, and a probe.

3.54.4 types: Separable connectors are classified into three types; 200 A loadbreak, 200 A
deadbreak, and 600 A or 900 A deadbreak.

3.6 Tools

3.6:5.1 live-line tool: An insulating tool, typically made of fiberglass; that is designed for use on, or
in the vicinity of, high-voltage equipment. As used in the context ef-this-standardlEEE Std 1215,
the live-line tool additionally provides a means of mechanically attaching to and locking onto the
pulling eye of a separable connector and provides a means of transferring mechanical force
between two or more points. Common names for live-line tools used to operate separable

connectors include shotgun stick, switching stick, clamp stick, shotgun tool, etc.

3.6:5.2 probe wrench: A tool designed for use in installing the probe into the eempression-lug of
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ana 200 A elbow. Some types include a mechanism for limiting the maximum torque applied during

installation of the probe.

3.6 General

3.6.1 shipping cap: A plastic cover that is used during transport to prevent contamination of the

mating interface and internal parts. A shipping cap is not designed for installation on an energized

circuit.

4. Design considerations

4.1 Systems

4.1.1 Underground distribution systems

Numerous types of distribution systems exist. In North America, the most common type of
distribution system is the three-phase, four-wire multi-grounded-neutral system. This system
consists of three phase conductors and a neutral conductor. The neutral conductor is grounded to
earth at numerous locations. In most cases, the source supplying three-phase, four-wire distribution
circuits is a wye-connected transformer with the neutral solidly connected to earth. Where the
source is a delta-connected transformer, a grounding or zigzag transformer of sufficiently low
impedance to limit the phase-to-ground voltages is also installed. To provide single-phase

service, transformers are connected between one phase conductor and neutral.

Another distribution system is the three-phase, three-wire ungrounded system. This system consists
of only three phase conductors. The source supplying these systems is either delta-connected or
wye-connected transformers. To provide single-phase service, transformers are connected between

two of the phases.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:03:04 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1215-2013


http://www.avadocuments.com/doc/ieee-1215-2013
http://www.avadocuments.com/doc/ieee-1215-2013

Continuous operating voltage across the separable connector is not to exceed the rated line-to-

ground voltage.

4.1.2 Single-phase versus three-phase rating

Unlike cable-weltage—ratings, separable connector voltage ratings are based on the maximum line-
to-ground voltage of the circuit and the maximum line-to-line voltage. Consequently, separable
connectors are marked with either a single or a dual rating. For example, a separable connector with
a single rating of 8.3 kV is suitable for use on single-phase circuits where the maximum phase-to-
ground voltage is 8.3 kV or less. The single rating is the maximum voltage allowed across the
connector insulation from the conductor to the insulation shield. Since the insulation shield is
grounded, this is the maximum phase-to-ground voltage. Both deadbreak and loadbreak
connectors can be single rated. For loadbreak connectors that are single rated, the normal
recovery voltage across the contacts during a loadbreak operation cannot exceed the single rating
(8.3 kV in the example). Consequently, loadbreak separable connectors with a single rating can be

applied on single- phase circuits where the transformers are connected line-to-ground.

Only loadbreak separable connectors are dual rated because the second rating number is the
maximum voltage that can appear across the contacts of a connector. These connectors are referred
to as three-phase rated because they can withstand the higher voltage that will appear across the
contacts when opening a delta-connected circuit. For example, a separable connector with a rating
of 8.3/14.4 kV can be applied on circuits where the phase-to-ground voltage does not exceed 8.3 kV
(the number to the left of the slash in the rating) and the normal recovery voltage across the
contacts during a loadbreak operation does not exceed 14.4 kV (the number to the right of the
slash in the rating). Thus dual or three-phase rated separable connectors can be applied on delta or
wye three-phase circuits or on a single-phase circuit where the respective voltages appearing on the

connector are less than or equal to the ratings.
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CAUTION

Surge protection levels used on multi-grounded-reutral systems differ from those used on
ungrounded systems. Ensure that the BIL rating of the separable connector is adequate for the surge

protection level of the system.

4.1.3 200 A loadbreak versus deadbreak

There are two types of 200 A rated connectors: loadbreak and deadbreak. A loadbreak
connector is designed to close or interrupt current on energized circuits. A deadbreak connector is

designed to be separated and engaged on de-energized circuits only.

The basic connector system for both types consists of an elbow connected to a cable and either a
bushing insert or integral bushing connected to the apparatus. Other connector components are
available to form taps, dead ends, grounds, and installation points for fuses or circuit breakers.
These connectors have sliding contacts that enable easy separation and engagement. Some

components are provided with an operating eye for live-line tool operation.

4.1.4 600 A and 900 A versus 200 A

There are twe—three continuous current ratings for separable insulated connectors: 200 A—ane-, 600

A, and 900 A. To achieve the maximum connector ratings, the thermal environment and cable

conductor size must be considered. Air temperature surrounding the connector;—-e--, or apparatus
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enclosure temperature, must be Jimited—te-65“C-taken into account when considering continuous

current ratings. The cable conductor must be sized to carry the rated current based on the cable
temperature rating and thermal operating environment, +e.g., direct buried, duct, free air—ete. If

higher current ratings are required, consult the manufacturer.

Various components allow interconnection of 200 A and 600 A and 900 A connectors. When
components of different current ratings are connected together, CALFIONcaution should be

exercised not to exceed the ratings of the 200 A connector system through the 200 A rated device.

4.1.5 Component shieldsshields

The shield on separable connector components is the outer semiconducting or conducting layer.

When grounded, it serves the following three purposes:

Ba) It ensures—controlledhelps control electrical stress within the component insulation
2)b) It shields high voltages from contact, providing deadfront operation

3)-c) It enhances the safety of the connector system-components

The result of improper shield grounding on separable connectors is the accumulation of electrical
charges on the shield surface as a result of capacitive coupling across the component insulation.
A voltage differential will appear that can present a static eharnge-charge exposure to personnel or
lead to discharges and erosion of material at the connector interfaces. During a switching operation,
the accumulated charge changes the voltage stress pattern across the separating connector. A
sudden electrical discharge or arc can occur-whieh that ionizes the surrounding air at the discharge
site. The ionized air lowers the interface dielectric strength,—which—ean that may result in a phase-
to-ground flashover. Failure to properly ground shields preperly—is a frequently encountered
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reason for flashover faitare-of elbows, protective caps, and parking bushings.

In a typical application, silicone grease is used as a lubricant on the mating interface of separable
connector components. However, the grease also serves as an electrical insulator. Silicone grease
can isolate a component from ground if the grounding provisions are not used. Similarly, the paint
on a transformer tank or other enclosure can isolate a bushing or well from ground. When this
occurs, the semi conducting shield on the connector component becomes one plate in a series-
parallel connected capacitive voltage divider. The cable conductor and the cable insulation shield
form other plates of the capacitor assembly. Depending on the capacitance ratios, significant
voltages can appear on the insulation shield. The worst case condition eanrmay occur when several
shields, connected in series, are not properly grounded. This will place a higher percentage of the
total capacitance in the junctions separating the respective shields, increasing the voltage drop

across the exterior surface of the components.

The capacitive coupling phenomenon is illustrated in Figure 1. Fhe-capacitances shews in the
illustration will be shorted if the shields on two adjacent components are connected to ground.
Voltage drops in the circuit will be isolated across the component insulation and will not appear

across the silicone grease within the mating interface.
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Figure 1 —Voltage divider effect of capacitive coupling across components
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