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Abstract: A step-by-step process for selecting an appropriate termination that is commensurate 
with a particular shielded power cable design is provided in this guide. Over the years, shielded 
power cables have been developed that employ many different insulating materials and many 
different shielding systems, such that, there are numerous issues to consider when selecting a 
termination for a particular cable design. Over the same period of time, many different termination 
methods and designs have been developed that serve the same purpose, but employ different 
application methodologies. No attempt is made in this guide to cover every cable and termination 
design, and it is generally restricted to single conductor underground residential distribution (URD) 
and shielded power cable that have a voltage rating from 5 kV to 46 kV, which includes some 
industrial cables. By nature, the terminations referred to in this guide are considered to be “live 
front,” in that the terminations comprise a transition from a shielded power cable system to an 
energized component or bus that is either bare or simply covered.
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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 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 the IEEE Societies and the Standards Coordinating 
Committees of the IEEE Standards Association (IEEE SA) Standards Board. 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 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 this standard, including but not limited to the warranties of merchantability, 
fitness for a particular purpose and non-infringement.  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 his or 
her 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.

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 is the approved IEEE standard.
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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 or inferred to be 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 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.

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 Standards Coordinating Committees 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 in revisions to an IEEE standard is welcome to join the relevant 
IEEE working group. You can indicate interest in a working group using the Interests tab in the Manage Profile 
& 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 
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, IEEE does not waive any rights in copyright to the documents.
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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 
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​.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.

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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IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure against 
interference with or from other devices or networks. 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, and interference protection practices and all applicable 
laws and regulations.

Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 17:20:32 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1637-2020

http://www.avadocuments.com/doc/ieee-1637-2020
http://www.avadocuments.com/doc/ieee-1637-2020


7
Copyright © 2021 IEEE. All rights reserved.

Participants

At the time this IEEE guide was completed, the B10W Working Group had the following membership:

William Taylor, Chair
Ankur Gupta, Vice Chair

Brian Ayers
Gary Betts
Thomas Campbell

David Crotty
Mike Dyer
David Hughes
Mike Jackson

Vinod Lad
Glenn Luzzi
Aaron Norris

The following members of the individual balloting committee voted on this guide. Balloters may have voted 
for approval, disapproval, or abstention.

John Ainscough
Saleman Alibhay
Thomas Barnes
Earle Bascom III
Manfred Bawart
Kenneth Bow
Kent Brown
William Byrd
Thomas Campbell
John Cancelosi
Yunxiang Chen
Robert Christman
Randy Clelland
David Crotty
Gary Donner
Donald Dunn
Todd Goyette
Steven Graham

Lee Herron
Lauri Hiivala
Werner Hoelzl
Boris Kogan
Jim Kulchisky
Mikhail Lagoda
Chung-Yiu Lam
Glenn Luzzi
Arturo Maldonado
William McBride
Rachel Mosier
Arthur Neubauer
Aaron Norris
Lorraine Padden
Bansi Patel
Howard Penrose
Christopher Petrola

Allan Powers
Benjamin Quak
Ion Radu
Eric Rasmussen
Lakshman Raut
Johannes Rickmann
Bartien Sayogo
P. Sivaraman
Jerry Smith
John Smith III
Gary Smullin
Paul Sullivan
David Tepen
Nijam Uddin
John Vergis
Lanyi Wang
Jared Weitzel
Kenneth White

When the IEEE SA Standards Board approved this guide on 24 September 2020, it had the following 
membership:

Gary Hoffman, Chair
Jon Walter Rosdahl, Vice Chair

John D. Kulick, Past Chair
Konstantinos Karachalios, Secretary

Ted Burse
Doug Edwards
J.Travis Griffith
Grace Gu
Guido R. Hiertz
Joseph L. Koepfinger*

David J. Law
Howard Li
Dong Liu
Kevin Lu
Paul Nikolich
Damir Novosel
Dorothy Stanley

Mehmet Ulema
Lei Wang
Sha Wei
Philip B. Winston
Daidi Zhong
Jingyi Zhou

*Member Emeritus

Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 17:20:32 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1637-2020

http://www.avadocuments.com/doc/ieee-1637-2020
http://www.avadocuments.com/doc/ieee-1637-2020


8
Copyright © 2021 IEEE. All rights reserved.

Introduction

This introduction is not part of IEEE Std 1637-2020, IEEE Guide for Selection and Application of Terminations for 
Shielded AC Power Cable Rated 5 kV to 46 kV.

This guide was developed within the IEEE Insulated Conductors Committee of the Power and Energy Society 
as an introduction to the process of selecting and applying the appropriate termination for application on a 
particular cable design and within a particular environment. This guide is intended as an introduction to the 
selection process. 

In its current form, this guide is general in nature and provides only a broad overview. Many factors can 
influence the selection and application of a particular termination for any given application, including user 
personal preferences. This guide is not intended to be exhaustive in covering the considerations necessary 
in making a termination selection. Consequently, the user should consult the expertise of knowledgeable 
individuals before making final choices.
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IEEE Guide for Selection and Application of to Select Terminations for 

Shielded AC Alternating-Current Power Cable Rated 5 kV to– 46 kV 

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or 

environmental protection. Implementers of the standard are responsible for determining appropriate 

safety, security, environmental, and health practices or regulatory requirements. 

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 

1.1 Scope 

This guide discusses will discuss the reasons why a termination is necessary on a shielded power 

cable. Included is a short tutorial on termination theory, a general discussion of design and 

materials, and a selection flow chart, and an application spacing guide. 

1.2 Purpose 

The purpose of this project is to guide the reader in selecting and applying terminations for 

shielded-power cables rated cable 5 kV to– 46 kV. 

1.3 General 

This guide provides the reader with guidance in selecting and applying terminations for shielded-

power cables rated 5 kV to– 46 kV. 
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1.4 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).1, 2 

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). 

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 C119.4, Electric Connectors—Connectors for Use Between Aluminum-to-Aluminum and 

Aluminum-to-Copper Conductors Designed for Normal Operation at or Below 93°C and Copper-to-

Copper Conductors Designed for Normal Operation at or Below 100°C.3 

1The use of the word must is deprecated and shall not be used when stating mandatory requirements; must is used only to describe 

unavoidable situations. 

2The use of will is deprecated and shall not be used when stating mandatory requirements; will is only used in statements of fact. 

3ANSI publications are available from the American National Standards Institute (https://www.ansi.org/).  
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ANSI/NEMA CC 1, Electric Power Connection for Substations.4 

IEEE Std 48™, IEEE Standard for Test Procedures and Requirements for Alternating-Current Cable 

Terminations used on Shielded Cables having Laminated Insulation Rated 2.5 kV through 765 kV or 

Extruded Insulation Rated 2.5 kV through 500 kV.5,6 

NOTE—All terminations discussed in this guide meet the requirements set forth in IEEE Std 48.7 1 

IEEE Std 1651™, IEEE Guide for Reducing Bird-related Outages. 

IEEE Std 1816™, IEEE Guide Cable Prep Techniques for Installing Accessories.  

3 Definitions 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 

Dictionary Online: Glossary of Terms & Definitions should be consulted referenced for terms not 

defined in this clause.8 2 

apparatus termination: A termination designed for use in sealed enclosures where the external 

dielectric strength is dependent upon liquid or special gaseous dielectric and where the ambient 

temperature of the medium immediately surrounding the termination may reach 65 °C. 

4NEMA publications are available from the National Electrical Manufacturers Association (https://www.nema.org/).  

5The IEEE standards or products referred to in Clause 2 are trademarks owned by The Institute of Electrical and Electronics 

Engineers, Incorporated. 

6IEEE publications are available from The Institute of Electrical and Electronics Engineers (https://standards.ieee.org/).  

7 1Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to 

implement this standard. 

8 2 The IEEE 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 Glossary of Terms & Definitions is available at 

http://shop.ieee.org/. 
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NOTE—The temperature change from 55 °C to 65 °C was recommended to match the switchgear 

specification of 65 °C. 

ethylene propylene rubber cable (EPR): A cable insulated with extruded ethylene propylene rubber 

or similar synthetic rubber. 

extruded polymeric cable: A cable insulated with a polymer such as ethylene propylene rubber, 

polyethylene, or a similar synthetic plastic or rubber that is applied through the extrusion process.  

high-voltage cable termination: A device used for terminating power cables having laminated or 

extruded insulation rated 2.5 kV and above, which are classified according to the following: 

a) Class 1 termination: Provides electric stress control for the cable insulation shield 

terminus; provides external insulation between the cable conductor(s) and ground; 

and provides a seal to the end of the cable against the entrance of the external 

environment and maintains the operating design pressure, if any, of the cable system. 

This class is divided into the following two types: 

1) Class 1A: For use on extruded dielectric cable 

2) Class 1B: For use on laminated dielectric cable 

b) Class 2 termination: Provides electric stress control for the cable insulation shield 

terminus, and provides external insulation between the cable conductor(s) and 

ground. 

c) Class 3 termination: Provides electric stress control for the cable insulation shield 

terminus. 

impregnated, paper insulated, lead covered cable (PILC): A cable whose primary insulation is 

paper tapes impregnated with dielectric fluid and sealed from moisture with a solid lead sheath. 

polyethylene cable (PE): A cable insulated with extruded thermoplastic polyethylene, crossed-

linked polyethylene, tree retardant crossed-linked polyethylene, or other similar polymer. 
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routine tests: Tests made on each cable termination or upon a representative number of devices, or 

parts thereof, during production for purposes of quality control. 

4 Termination 

4.1 Termination theory 

4.1.1 Shielded power cable configuration 

Shielded power cable is designed with two concentric conductors, one within the other separated by 

an insulating material. The coaxial configuration forces the electric field energy associated with the 

alternating current (ac) into a symmetrical pattern. This configuration causes the total insulation to 

symmetrically contain the electric field forces within the cable. 

4.1.2 Electric Dielectric field 

In all shielded power cables cable, an electric field exists when the conductor is energized. This 

electric dielectric field can be depicted graphically with the use of electrostatic flux lines and 

equipotential lines (see Figure 1). Electrostatic flux lines represent the electric stress between 

electrodes having different electric potential. Equipotential lines represent points of equal potential 

between electrodes having different electric potential. They represent the radial voltage stresses in 

the insulation and their relative spacing indicates the magnitude of the voltage stress; the closer the 

lines, the higher the stress. 

The coaxial configuration of a shielded power cable keeps the electric stresses symmetrical and 

under control as long as the cable components are left intact. To facilitate electric stress control at the 

end of a shielded power cable, the insulation shield is removed axially for a distance sufficient to 

sufficiently reduce prevent interaction between the conductor and the insulation shield. When the 

insulation shield is ended, this leads to a concentration of electric stress at the shield terminus (see 

Figure 2). Shielded power cable terminations are designed to relieve this concentration of electric 

stress at the insulation shield terminus. Figure 3 shows how this electric stress is overcome with a 

geometric type of electric stress control, and Figure 4 shows how this electric stress is overcome with 

nonlinear types of electric stress control. 
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Figure 1—Electric Dielectric field in shielded cable sat shield terminus 

without gradient material 

 

Figure 2—Electric Dielectric field at shield terminus without gradient 

material 
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Figure 3—Electric Dielectric field at shield terminus with geometric 

electric stress control 

 

Figure 4—Electric Dielectric field at shield terminus with gradient 

material electric stress control 
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4.1.3 Electric stress relief 

A shielded power cable is composed of a conductor, a conductor shield, insulation, a coaxial 

insulation shield, and a metallic shield or sheath, and it may or may not have an overall jacket. The 

conductor shield and insulation shield are generally formed of semiconductive material that is 

compatible with the cable insulation. The coaxial conductor and insulation shields cause the electric 

field within the cable insulation to be uniformly distributed, thus, allowing optimization of the 

insulation thickness. Metallic shields are available in a wide variety of designs, including tapes, 

wires, and straps that are applied in helical, longitudinal, or corrugated designs. Many factors 

influence the choice of a metallic shield design, including such issues as shield losses, short-circuit 

duty, magnetic forces during faults, and historic practices by the user. 

When a cable ends, the insulation shield and metallic shield have to be separated from the conductor 

and conductor shield, a sufficient distance to reduce the electrical interaction between the two. This 

separation may be accomplished with a gradient type material as shown in Figure 4 or with 

geometric stress grading in the form of a force fit slip-on molded or taped termination, as shown in 

Figure 3. When the insulation shield is ended abruptly, the equipotential lines are very close 

together, indicating that a destructively high electric field is present at the insulation shield 

terminus. This electric stress must be relieved to provide a long life for the installation. The high 

electrical stress concentration is mitigated through the use of a gradient type material as shown in 

Figure 4 or with geometric stress grading as shown in Figure 3. 

Geometric stress control, as shown in Figure 3, gradually increases the insulation from the end of the 

cable insulation shield in the shape of a cone. The cable insulation shield is extended to the peak of 

the cone insulation and then ended. The equipotential lines are still close together at the end of the 

extended shield, but the combination of the cable insulation and the stress cone insulation provide 

enough insulation to handle this high electrical stress. 

Gradient-material stress control, as shown in Figure 4, uses the difference in electrical properties 

between the termination stress control material and the cable insulation. This causes the electric field 

lines to refract and spreads the equipotential lines farther apart instead of being concentrated at the 

end of the cable insulation shield. 
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4.1.4 Track resistance 

4.2.4 Electro-chemical track resistance 

The surface of the termination insulation that lies between the conductor and the insulation shield 

terminus is under electric stress and is susceptible to electric discharge that can cause erosion and 

chemical decomposition of both the cable and termination. This vulnerable area can be protected by 

the choice of materials and/or the geometry of the termination materials. This track-resistant outer 

housing must be in contact with the metallic ground to bleed off leakage current. This allows the 

leakage current to travel from the track-resistant material directly to metallic ground without 

eroding other componentsareas of the terminationsystem. 

4.2 Parts of termination 

A shielded power cable termination may comprise be comprised of several elements. All 

terminations must have an electric stress control component. In addition, terminations may include 

the cable end seal, the connector, and a electro-chemical track-resistant outer resistance on the 

surface of the termination between the insulation shield terminus and the cable conductor. 

4.2.1 Cable end seal 

Class 1 terminations provide a seal to keep the environment out of the cable and, when necessary, to 

keep any gas, liquid, or semisolid in the cable. 

4.2.2 Connector 

When terminating a shielded power cable, a connection is has to be made between from the cable 

conductor and to a piece of equipment. Most conventional terminal connectors (aerial lugs) consist 

of a connector barrel with bore to connect to the conductor and some configuration of terminal for 

connection to an equipment terminal, bare wire, or other. 
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The barrel of the connector is Termination connections used for power cables are most commonly 

compression type connectors, but it may also can be soldered, welded, exothermically welded, 

bolted, or fastened by means of a set screw, or shear bolt. 

The terminal side of the connector is most commonly a NEMA-patterned tang, but it may also be 

available as pin/stem, bolted, threaded pin/stem, stem and hood nut, or barrel. 

IEEE Std 48 qualifies terminations using connectors meeting ANSI C119.4 Class A (heavy duty) 

current cycle class and Class 2 (partial tension) tension class. Selected connectors should meet or 

exceed these ANSI C119.4 ratings. 

Regardless of what type of connector connection is used, all terminations require a connector to be 

the following that is listed as follows: 

a) is compatible with the cable conductor metal 

b) Compatible with the wire or equipment terminal, to which the termination is 

connected 

c) seals the power cable conductor, in combination with other termination components, 

the power cable conductor is sealed from from the entry of moisture (in liquid and/or 

vapor form) and/or environmental contaminants into the conductor, and prevents or 

the leakage of any fluids, when present, from the conductor 

4.2.2.1 Connector barrel 

The connector is typically attached to the conductor using one of the following methods: 

— Compression 

— Soldered 

— Welded 

— Exothermic welded 
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— Bolted 

— Set screw 

— Shear bolt 

It is imperative that the connector is properly sized and rated for the intended application. prior to 

the installation of the connector, the cable conductor strands and connector bore are to be clean and 

free of contaminants and corrosion, including surface oxidation. This helps to make a resilient solid, 

permanent connection, which will perform as designed. Best industry practices for preparation of 

power cable conductors are discussed in IEEE Std 1816. 

4.2.2.1.1 Compression connectors 

Compression connectors are rated for use with are either copper, aluminum, or a combination of 

both (bimetallic). Copper cable conductors can use either a copper connector (CU rated) or a (dual 

rated) connector (AL/CU rated). 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 17:20:32 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1637-2020

http://www.avadocuments.com/doc/ieee-1637-2020
http://www.avadocuments.com/doc/ieee-1637-2020


 

 

Aluminum barrels are intended for use on aluminum conductors or, if Dual rated, on either 

aluminum or copper conductors. Dual-rated connectors often, but not necessarily, employ an 

intermediate metal between the copper and aluminum, usually in the form of a tin and/or nickel 

plating applied to zinc coating on the aluminum connector barrel. Aluminum barrels are typically 

preloaded with an oxide inhibitor, which Compression connectors for aluminum conductors require 

an inhibitor to fill the area between the conductor strands and the interior connector wall. Inhibitor 

generally comes preinstalled within the connector and is critical to its function. Inhibitors shall 

Inhibitor should not be removed from a connector prior to installation. Inhibitors are intended to 

limit the formation of oxidation on the metal surfaces within the connector and on the surfaces of the 

cleaned conductor strands. Inhibitors also serve to limit moisture intrusion into the connection 

interface and help prevent galvanic corrosion; however, it does not function as a water stop. They 

connector and may include particles to enhance electrical contact and/or assist in breakdown of 

oxide layer(s) between the metals. Since Because the inhibitor may can contain conductive particles 

and/or may be deleterious to polymeric materials, excess inhibitor squeezed out of the connector 

during installation should be completely cleaned away. in the area between the end of the connector 

and the cable insulation. This helps avoid contamination of the insulation surface during 

termination assembly and helps avoid contamination of insulating fluids, which that may fill some 

types of terminations. 

Copper connectors and plated copper connectors shall only be used on copper conductors. The use 

of a copper lug on an aluminum conductor is not likely to provide satisfactory performance. Due to 

the different coefficients of thermal expansion, the aluminum conductor expands faster than the 

copper barrel. This could result in the aluminum conductor cold-flowing over an extended time 

period. As the parts cool down, the aluminum shrinks back faster than the copper. After numerous 

thermal cycles, the connection becomes loose and may result in overheating. Overheated 

connections may degrade the dielectric strength of the insulation and lead to failure. 
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Only aluminum connectors or dual rated connectors are applied to aluminum cable conductors. In 

some cases, a transition from aluminum to copper is needed. For example, aerial connections, where 

an aluminum cable conductor connects to a copper conductor, require a transition connector. In this 

instance, a bimetal connector provides the transition. A commonly used bimetal termination 

connector has an aluminum barrel with a copper stem. The transition area of the connector may 

have an intermediate metal at the interface or the interface may be spun welded to eliminate access 

of air and moisture to the metal junction. This type of connector is sometimes referred to as a pin 

connector. 

Compression indents on a connector can create sharp metal protrusion off the edge of a connector, 

commonly referred to as flashing. In most cases, these protrusions should be removed to avoid 

damaging components within the termination during the assembly process. 

Compression connectors are installed onto the conductor using compression tools and dies Once the 

proper connector is selected, the manufacturer’s recommendation for tooling and installation shall 

be carefully followed in order to provide a proper connection. It is very important to follow the 

tooling recommendations and installation procedures required for the connector. Selection of the 

proper tool and die combination is important to maximize electrical contact between the connector 

and the various strand layers within the conductor without overly reducing the mechanical strength 

of the conductor at the transition to the connector. Improper A poor connector installation may lead 

leads to problems with the cable termination during the service life of the cable system. 

IEEE Std 1816 provides a detailed overview of best industry practices for installation of compression 

connectors. 
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