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recommended that users consult previous editions as appropriate. In all cases, only the
current base version of this publication is to be considered the official document.

This Redline is produced solely by Techstreet. IEEE has not
prepared this Redline and is not responsible for its accuracy.

Documents

445 Hoes Lane, Piscataway, NJ 08854 USA | http://standards.icee.org | Tel. +1732-981-0060 Fax +1 732882 187¢Nt Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 17:38:39 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 532-2021


https://www.techstreet.com/pages/home
mailto:store@techstreet.com
http://www.avadocuments.com/doc/ieee-532-2021
http://www.avadocuments.com/doc/ieee-532-2021

Redline Processing Notes:

1. Red-Fext - Red strikethrough text denotes deletions.

2. Blue Text - Blue underlined text denotes modifications and additions.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 17:38:39 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 532-2021


http://www.avadocuments.com/doc/ieee-532-2021
http://www.avadocuments.com/doc/ieee-532-2021

Abstract: Properties of commonly used jackets, as well as selection and testing of jackets, are
covered in this guide. It is written for those responsible for optimizing cable designs. The purpose
is to present a reasonably complete picture of the role of jackets so that the subject can be
approached in an orderly and organized manner. An effort has been made to avoid the highly
technical language and theory commonly used by electrical engineers and chemists to discuss the
more detailed application of jackets.
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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 [EEE 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
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
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.
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Introduction

This introduction is not part of IEEE Std 532-2021, IEEE Guide for Selecting and Testing Jackets for Power,
Instrumentation, and Control Cables.

This guide is concerned with jackets as they are defined in The Authoritative Dictionary of IEEE Standards,
Seventh Edition (“A thermoplastic or thermosetting plastic covering, sometimes fabric reinforced, applied
over the insulation, core, metallic sheath, or armor of a cable”). Users should note that this guide makes
reference to standards developed by the Insulated Cable Engineers Association (ICEA), the Association of
Edison Illuminating Companies (AEIC), and other organizations.

This guide is written to provide cable users guidance in the selection of jackets for the purpose of optimizing
cable design. A secondary purpose is to present a reasonably complete picture of the types and functions of
jackets so that the user can approach the subject in an orderly and logical manner.

An effort has been made to avoid the highly technical language and theory commonly used by electrical
engineers and chemists to discuss the more detailed application of jackets. As a result, the various topics
covered in this guide are not necessarily exhaustive in every respect.

This guide provides recommendations for the properties, characteristics, design, and testing of various types
of cable jackets. It is the intent of this guide to help ensure that jacket materials are suitably specified for their
intended applications. Also, jackets should provide a level of electrical, thermal, mechanical, and chemical
durability to help ensure that cable performance is reliable under normal use and should reduce the danger to
the user or surroundings. The users of this guide are cautioned that all data contained herein are presented for
information purposes only. Where deemed necessary, additional, as well as more detailed, information should
be obtained by consultation with the cable manufacturer and other experts in the field.
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IEEE Guide for Selecting and Testing Jackets for Power,

Instrumentation, and Control Cables

1. Overview

This guide provides recommendations for the properties, characteristics, design, and testing of
various types of extruded cable jackets. It is the intent of this guide to help ensure that jacket
materials are suitably specified for their intended applications. Alse; Jackets should also provide a
level of electrical, thermal, mechanical, and chemical durability to_help ensure that cable

performance is reliable under normal use, and to reduce danger to the user or surroundings.

1.1 Scope

This guide covers the selection and testing of jackets and-other—protective—coverings—for power,

instrumentation, and control cables. It is written for those individuals-responsible for optimizing

cable design and performance designs. The purpose is to present a reasonably complete picture of
the role of jackets so that the subject can be approached in an orderly and organized manner. An
effort has been made to avoid the highly technical language and theory commonly used by electrical

engineers and chemists to discuss the more detailed application of jackets.
1.2 Purpose

The purpose of this guide is to provide cable users guidance in the selection of jackets and-protective
eovers-to optimize cable design. A secondary purpose is to present a reasonably complete picture of
the types and functions of jackets so that the user can approach the subject in an orderly and logical

manner.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 17:38:39 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 532-2021


http://www.avadocuments.com/doc/ieee-532-2021
http://www.avadocuments.com/doc/ieee-532-2021

1.3 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).

1.4 General historical perspective

Various compounded textile sandwich-type coatings were the predominant jackets used up to and
into the 1950s. Experience has indicated that the electrical resistivity required to iselate-effectively
isolate the metallic sheath or shield, or both, from their environment could not be satisfied by these

jackets. In many situations, the dielectric integrity of the jacket is more important than the resistivity.
Factors that influenced improvement of jackets for cable sheaths/shields include_the following:
a) Consideration of the destructive effects of galvanic and electrolytic corrosion.

b) The use of amphoteric metals (lead or aluminum) for cable sheaths, which are difficult to

protect cathodically.

IThe use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe

unavoidable situations.

2The 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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c) The use of metals (tinned copper, brass, or steel) to reinforce lead sheaths requiring a jacket
that would reliably protect the pressure retaining metallic components from deterioration

when placed in earth or ducts.

d) The introduction of aluminum sheathed cables requiring a protective jacket of good

mechanical and dielectric properties.

e) The use of single conductor cable systems that, by their nature, involve induced voltages on
the sheath/shield (see Eaton and Issa [B62 Bé]l_aﬂd—KeHam—EBQ-}). It is desirable that the

sheath/shield be isolated from its environment.2

f) Practices to reduce electrical losses by minimizing circulating sheath/shield currents result in
the appearance of voltages on the sheath/shield (see Halperin etal{B7}, Halperin-and Miller
[B64 B8], and Watson and Erven [B116 B11]); under transient conditions, these voltages may

be substantial.

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.

There are no normative references in this guide.

3. Acronyms and abbreviations

The followine ablbroviats {5 this cuides

CPE chlorinated polyethylene

3 #The numbers in brackets correspond to those of the bibliography in Annex A.
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CPE-TP

CPE-XL

CSPE

DRTP

EBA

ECTFE

EEA

EPDM

EPR

EVA

FEP

HDPE

HFFR

thermoplastic chlorinated polyethylene

cross-linked chlorinated polyethylene

chlorosulfonated polyethylene

deformation resistant thermoplastic

ethylene butyl acrylate polyethylene copolymer

ethylene chlorotrifluoroethylene

ethylene ethyl acrylate polyethylene copolymer

ethylene propylene diene monomer

ethylene propylene rubber

ethylene vinyl acetate polyethylene copolymer

fluorinated ethylene propylene

high density polyethylene

halogen free flame retardant

IRM oils

LDPE

LLDPE

LSHF-ER

LSFR

LSZH

MDPE

industry reference material

low density polyethylene

linear low-density polyethylene

low-smoke /halogen-free-flame retardant

low-smoke flame retardant

low-smoke zero halogen

medium density polyethylene
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NBR

PE

PE-TP

pr

pPVC

PVDF

TPE

TPO

UD CN

URD

VLDPE

XLPE

nitrile butadiene rubber

polyethylene

thermoplastic polyethylene

polypropylene

polyvinyl chloride

polyvinylidene fluoride

thermoplastic elastomer

thermoplastic olefin or thermoplastic polyolefin

underground distribution concentric neutral

underground residential distribution

very low-density polyethylene

cross-linked polyethylene

4. Jacket characteristics

4.1 Overview

Jackets provide furnish protection for cables during installation and service—with in several

properties that are highlighted in this clause 33-threugh-3-6. Evaluation criteria for these properties

are dependent on the intended use of the product. Variations in applications require that jackets be

evaluated to many, but not necessarily all, of the feHewing-criteria_ discussed in 4.2 through 4.7.
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4.2 Physical properties

Jaeketsfurnish-mechanical protection-during-installation-and-serviee—Certain types of jackets can be
modified-by-the-addibdon-of fillers, plastcizers,actvatorsinhibitorsand-other-additives to enhance
particular physical or performance characteristics. Depending on the application, the properties of

importance may include one or more of the following;:
— Toughness, tear, and abrasion resistance

— Sufficient flexibility and low coefficient of friction to facilitate cable installation

— Flexibility at low temperatures
— Resistance to sunlight and weather
— Reliability for extra-heavy-duty service, such as required of portable power cables

— Flame retardancy

— Electrical characteristics when used in metallic shield bonding schemes

4.3 Chemical and moisture resistance

Jackets retard the ingress of water and environmental chemicals into the underlying core.
Depending on the application, the properties of importance may include one or more of the

following;:
— Resistance to high concentrations of organic and inorganic chemicals
— Resistance to ozone concentrations higher than normally encountered in the atmosphere
— Low moisture absorption
— Oil resistance

— Jackets over metallic shields, sheaths, and concentric neutral wires provide protection

against corrosion and oxidation
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4.4 Thermal stability

The jackets are chosen for their thermal resistance and aging characteristics. Depending on the

application, the properties of importance may include one or more of the following;:

— Physical stability over a range of temperatures from the minimum installation temperature

to the maximum rated conductor temperatures (normal operating, emergency overload, and

short-circuit). temperaturesfexcessive-shrinkbaek-of The actual jacket temperature with the

conductor {at these temperatures depends on the cable design and the installed

environmental conditions. ends)canlead

— Resistance to shrinkback at physieal-instabilityof a cable splice or termination. terminations}

— Resistance to heat aging during the jacket’s expected thermal environment based on the

maximum rated conductor temperatures. for-the-eperating-conditions-of-the-cable

— Resistance to deformation during the jacket’s expected thermal environment based on the

maximum rated conductor temperatures. for-the-eperating-conditions-of-the-cable

4.5 Electrical characteristics of non-conducting jackets

For shielded insulated conductors, non-conducting jackets should pass the appropriate electrical
tests in industry standards to isolate the metallic shield effectively from the environment. This
isolation is required on bonding schemes, which include single-point grounded systems and cross-
bonding schemes to reduce minimize shield-circulating current losses. Non-conducting jackets
provide a level of isolation between the metallic shield or sheath and the system ground during

system transients, including switching or lightning surges, as well as short-circuit operation.

For unshielded insulated conductors, non-conducting jackets provide resistance to electrical
discharge likely to be experienced on power cables and reduce prevent excessive surface leakage at

conductor terminations of unshielded power and control cables.
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4.6 Electrical conductivity of semi-conducting jackets jacket

Semi-conducting jackets are used—mest—often—in—areas—ofhightlichtning—ineidents where it is

considered desirable to have a relatively low resistance between the concentric neutral wires or

metallic shield and the earth. The purpose is to reduce the jacket potential to earth ground during

faults and to reduce jacket puncture during high lightning activity shield—and-the—earth. Semi-

conducting jackets are rarely used on control and instrumentation cable. The general properties of

importance include_the following:

— Electrical conductivity when required to function as an insulation shield or as a jacket on a

shielded cable buried in the earth and when required to be grounded along its entire length

— Resistance to abnormal concentrations of organic chemicals, which could increase the

resistivity of conductive shields and jackets

— Good dispersion of carbon black within the jacket material to provide uniform

semiconductive properties from the metallic shield to ground

4.7 Flame retardance

Fhis Jacket materials are material-is capable of resisting, retarding, or minimizing the propagation of
flame. Fhe Flame retardancy retardanee is accomplished with additives or is inherent in the

chemical composition of the base polymer. The flame-retardant characteristics are different for

material{such-asin halogenated versus non-halogenated jacket materials. The risks and applications

should be considered based on those characteristics when selecting the jacket materials pelymers).

Different applications (such as cable tray, riser, and plenum) require different levels of flame
retardancy. Riser and plenum applications often have additional requirements such as low heat

generation, low smoke, and low toxicity.

Flame-retardant materials are not the same as fire-resistant or fire-rated materials that are used in

cables designed to withstand a high-temperature fire while continuing and-eontinue to operate

esring the fire £ o d of fime.
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Depending on the application, the properties of importance may include one or more of the

following:

— Application temperature

— Toughness

— Combustion byproducts

Additional information on flame retardant jackets can be found in 8.5.

5. Corrosion protection

5.1 General

An overall cable jacket provides a barrier between the metallic shield or sheath and the local
environment, which interrupts the dc corrosion cell. See IEEE Std 1617™ [B85 B21] for more

information on corrosion mechanisms.

Some cable-jacket or cable-shield configuration designs discussed in 5.2% interact with a corrosive

environment in its own way. Examples of these interactions are as follows:

a) The metallic sheath or concentric neutral wires may be left bare for direct contact with ducts

or earth, or both.

b) The metallic sheath, metallic shield, or concentric neutral may be covered with a

semiconducting protective jacket for electrical contact with the ground.

c) The metallic components may be insulated from contact with ducts or earth, or both, by the

use of a non-conducting protective jacket.

Corrosion of the metallic sheath or metallic shield can be prevented-or-greatly reduced by the use of
a non-conducting or semi-conducting jacket. The jacket shall must be continuous, without

punctures, to reduce prevent accelerated corrosion that may occur at a discontinuity. The continuity

of the jacket may be compromised destreyed in several ways, including the following:
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— Mechanical damage resulting from improper installation or poor duct system design

(excessive bends or

lengths).equipment-or-poorly-trained,or-inexperienced,personnek Similar hazards exist for

direct buried cable, particularly when plowing methods are used.

— Electrical puncture after installation resulting from excessive voltage on the metallic sheath
or shield, sheath, or by-ground currents caused by frem lightning. Methods of reducing
preventing voltages high enough to puncture non-conducting jackets are discussed in Clause
7.1.3.

— Damage caused by rodents or insects.

— Degradation caused by aging, chemical-aetien, or bacterial action.

5.2 Corrosion protection of semi-conducting jackets on underground

distribution concentric neutral cables

Semi-conducting jackets have also been employed over the concentric neutral wires of underground

distribution concentric neutral EB-EN cables for protection against corrosion,—where—the—seoil

conditions-are known-to-be-corrosive-to-exposed-copper and where it is considered desirable to have

a relatively low resistance between the concentric neutral wires and the earth. Semi-conducting

jackets are weould not be-recommended for use in the vicinity of pipelines with pipeline cathodic

protection systems.
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6. Jacket design considerations Pretective jackets

6.1 Overview

Protective jackets can have—beneficial-effects—besides—eorrosion—protection—They—ean—provide

mechanical protection_to the cable during storage, shipping, and especially during installation. In

addition, the protective jacket can provide environmental and mechanical protection during the

service life of the cable. Lastly, a protective jacket can provide for and some degree of electrical

isolation during system disturbances when a metallic shield or sheath ermetallieshield-may carry

high-fault current.

6.2 Jacket design configurations for shielded power cables eable

6.2.1 Overlaying jacket design

The-cenventional overlaying (sleeved) jacket design uses a separator layer (polymeric ef-polymer
film or ever-the metallic tape). shields—and The jacket is extruded over this layer the-polymerfilm.

This approach provides a cable that has minimal neutral (3}-ne-erminimumless-than0325-mm(5

mils)} indentation into the insulation shield, easier;{2}-easy jacket removal,~that-can-befacilitated

improved cable {3} flexibility

A-potential-problem—with Overlaying jackets can allow is-that-water to enter and ean-gain-entrance
to-thecable-at-open-ends-orfromjacketfaultsand-canfreely flow within the void spaces between

the jacket and the cable core (via open cable ends and jacket breaches as a result of electrical,

mechanical, or chemical damage) metatieshield. For applications where water ingress is an issue,

this deficiency can be overcome by the incorporation of water-blocking materials to impede systems-

longitudinal water

movement.-bloeking—materials: Most commonly, water-swellable tapes, yarns, powders, or a

combination thereof, are applied to achieve water-blocking ever-the-metallie shield.
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Removal of the overlaying jacket can be facilitated even more by incorporation of ripcords under the

separator layer, thereby reducing the need for cutting tools.

6.2.2 Extruded-to-fill jacket design for concentric neutral cables

For concentric neutral cables, an extruded-to-fill (encapsulated) jacket is a design option that than
can be used to reduce mitigate water ingress (see Marciano and Cinquemani [B63 B28]). In this
design, the jacket is extruded in such a manner as to fill the spaces over and between the neutral

wires_or_straps. This approach provides a cable that has minimal water ingress, allows higher

sidewall bearing pressure during installation, and allows pulling concentric neutral wire to facilitate

jacket removal.

Extruded-to-fill jacket Current-challenges—in—thewuse-ofthis design can result in more in-order—of
importance-are-asfollews: indentation of the insulation shield by the neutral wires, more difficulty

in stripping the jacket, and a reduction in cable flexibility.

The specifications for underground distribution cable have requirements on the depth of the

indentations of the neutral wires into the semi-conducting insulation shield of the cable. The

conceras—are—that{H—the-indents could-have—electrical-implications{tor—eableoperations;—(2)they

potentially make it more difficult to strip the insulation shield during termination or splicing
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The stripping of the extruded-to-fill jacket and the flexibility of the cable is complicated by the
eneapsulatingeffect-of-thefilling of the spaces between and around the concentric neutral. Removal

wires—The mechanical resistance-imposed-by-thejacket makesstripping of the extruded-to-fill jacket
can be facilitated even from-areund-the-wiresa more by incorporation of ripcords, thereby reducing

the need for cutting tools. For applications where water ingress is an issue, this can be overcome by

the incorporation of water-blocking materials to impede longitudinal water movement. Extruded-to-

fill jackets can be longitudinally water-blocked by incorporating water-swellable powder under the

jacket layer. Cable flexibility can also be improved when incorporating a longitudinal water-

swellable tape over the concentric neutral layer difficultoperation.

6.3 Jacket design configurations for low-voltage power, control, and

instrumentation cables

6.3.1 Overall jacket on multiple conductor cables

The most common jacket design used for multiple conductor cable is an A-conventional-extruded;

overlaying (sleeved) jacket

instrumentation—eables. The jacket is extruded apphied directly over a longitudinally applied or

helically wrapped tape, which overlays eable—tape—tn—this—type—of-extrusion,—thejacket—usually
follows—thecontour—of the cable core. Generally, the cable core binder is a polyester film tape, a

coated fabric tape, a binder string, or the cable jacket can be er-a-binder-string—Fhe-most-commeonly

instramentation—cablejackets—ean—be—extruded directly over a metallic or metalized polyester

shielding tape (especially for instrumentation cables).
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