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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of
persons engaged in the development and approval of the document at the time it was
developed. Consensus does not necessarily mean that there is unanimous agreement among
every person participating in the development of this document.

The Insulated Cable Engineers Association, Inc. (ICEA) standards and guideline publications, of
which the document contained herein is one, are developed through a voluntary consensus
standards development process. This process brings together persons who have an interest in
the topic covered by this publication. While ICEA administers the process and establishes rules
to promote fairness in the development of consensus, it does not independently test, evaluate,
or verify the accuracy or completeness of any information or the soundness of any judgements
contained in its standards and guideline publications.

ICEA disclaims liability for personal injury, property, or other damages of any nature
whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, application, or reliance on this document. ICEA disclaims
and makes no guaranty or warranty, expressed or implied, as to the accuracy or completeness
of any information published herein, and disclaims and makes no warranty that the information
in this document will fulfill any of your particular purposes or needs. ICEA does not undertake
to guarantee the performance of any individual manufacturer or seller’s products or services by
virtue of this standard or guide.

In publishing and making this document available, ICEA is not undertaking to render
professional or other services for or on behalf of any person or entity, nor is ICEA undertaking to
perform any duty owed by any person or entity to someone else. Anyone using this document
should rely on his or her own independent judgement or, as appropriate, seek the advice of a
competent professional in determining the exercise of reasonable care in any given
circumstances. Information and other standards on the topic covered by this publication may
be available from other sources, which the user may wish to consult for additional views or
information not covered by this publication.

ICEA has no power, nor does it undertake to police or enforce compliance with the contents of
this document. ICEA does not certify, test, or inspect products, designs, or installations for
safety or health purposes. Any certifications or other statement of compliance with any health
or safety-related information in this document shall not be attributable to ICEA and is solely the
responsibility of the certifier or maker of the statement.
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FOREWORD

ICEA Standards are published in the public interest and are intended to promote uniformity and
quality throughout the industry. Existence of an ICEA publication does not in any respect
preclude the manufacture or use of products not conforming to this Standard.

The user of this Standard is cautioned to observe any applicable health or safety regulations
and rules relative to the manufacture and use of cable made in conformity with this Standard.
This Standard hereafter assumes that manufacture, testing, installation, and maintenance of
cables defined by this Standard will be performed only by properly trained personnel using
suitable equipment and employing appropriate safety precautions.

Questions for interpretation of ICEA Standards can only be accepted in writing and the reply
shall be provided in writing. Suggestions for improvements in this Standard are welcome.
Questions and suggestions shall be sent to:

Secretary

Insulated Cable Engineers Association, Inc.
Post Office Box 1568

Carrollton, GA 30112, U.S.A.

United States of America

Alternatively, you can contact ICEA by utilizing the contact link in the ICEA web site:

www.icea.net

This Standard was approved by ICEA on July 20, 2011.
The members of the ICEA Communications Cable Section, Working Group 674, who
participated in this project, were:

D. K. Baker G. Dorna R. Gould P. Fraley
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alternating current
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American Society for Testing and Materials
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Insulated Cable Engineers Association
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MPa

NEC
NESC
nk
NID
NIU
0z

%

pF
POTS
psi
PVC
RF
rms
SCTE
sec
T1

UL
WAN
(0]

ACRONYMS, ABBREVIATIONS AND SYMBOLS — (continued)

square millimeter

megapascal

Newton

National Electrical Code
National Electrical Safety Code
nanofarad

network interface device
network interface unit

ounce

percent

picofarad

plain old telephone service
pounds per square inch
polyvinyl chloride

radio frequency
root-mean-square

Society of Cable Telecommunication Engineers
second

North American digital hierarchy line code — equivalent to 1.544 Mb/sec

Underwriters Laboratories
wide area network
degrees symbol, temperature or angle
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COAXIAL AND COAXIAL/TWISTED PAIR
COMPOSITE BURIED SERVICE WIRES
TECHNICAL REQUIREMENTS

Section 1 GENERAL

1.1 PURPOSE: The purpose of this Standard is to establish generic technical
requirements that may be referenced by individual telecommunications wire
specifications covering products intended for buried outside plant use. The
parameters covered provide material, construction, and performance requirements.

Because this Standard does not cover all details of individual wire designs, it cannot
be used as a single document for procurement of product. This Standard is intended
to be used in conjunction with an individual product specification that provides
complete design details for the specific wire type and designates the applicable
performance requirements. Such individual wire specifications may be prepared
either by the user or the manufacturer. The specification designated for procurement
is at the option of the user.

1.2 SCOPE: This Standard covers mechanical and electrical requirements of service
wires containing at least one coaxial core and optionally up to six twisted pairs, used
for service applications to extend the telephone/multimedia circuit from the distribution
terminal to the subscriber's station protected ef NID (Network Interface Device) or
protected NIU (Network Interface Unit).

Furthermore, a distinction between Type | and Type Il is made with regard to
transmission characteristics and shielding materials of the coaxial unit.

Buried Service Wire is used to extend buried telephone plant from the distribution
cable to the subscriber.

The coaxial unit is intended to be used for either RF or compressed digital video and
radio transmissions. This unit shall also allow bi-directional traffic. The coaxial unit
should also be capable of carrying high speed digital signals for LAN/WAN
applications (such as T1, ISDN, etc.) as well as POTS (Plain Old Telephone
Services). The network supporting these protocols will be based upon physical lines
having a characteristic impedance of 75 Ohms. The coaxial units are specified in
three and four common sizes for Type | and Type Il respectively, to accommodate
different drop lengths.

The twisted pair wires are intended for voice and data transmission and their
characteristics are based upon existing system requirements and projected
application needs.

1.3 OPTIONS AND INFORMATION:

This Standard is arranged in Sections covering specific areas of wire requirements
and may be referenced as complete Sections or as individual paragraphs.
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Paragraphs of this Standard where the user may specify a particular option are listed

below:
221 Center Conductor of Coaxial Unit
2.2.2.1 Shielding Tape
2.2.2.2 Braid
2.2.2.3 Outer Shield
2.2.2.4 Outer Braid
3.1.2 Insulation Type
4.1 Single Coaxial Unit
4.2 Composite Core Lay-up
4.5 Ripcord
4.6.1 Filling Compound Type
4.7 Flooding Compound
5. Shields
6.2.1 Jacket Material
6.3 Armoring Systems
6.4 Armor Application
7.1.13  Shield Heating Test
7.1.14  Fusing Coordination
7.1.7 Attenuation
8.6 Flammability
9.1.5 Length Marking
9.3 Thermal Wrap
9.4 Packaging

To assist the wuser in selection of options and to avoid possible
misunderstandings between the manufacturer and user, it is suggested that a
check-off sheet similar to that shown in Informative Annex A be utilized.

1.4 UNITS AND TOLERANCES: Throughout this Standard, the primary unit of measure
is indicated first and these values must be used for determination of product
performance. Parenthetical conversions are approximate and are provided for
information only. Unless otherwise specified, the rounding-off method of ASTM E 29
shall be used for determining measurement tolerances.

15 REFERENCES: All documents referenced herein shall be as listed in Table | with
issues and/or dates as indicated.

1.6 QUALITY ASSURANCE: It is the responsibility of the manufacturer to establish a
guality assurance system consistent with ISO Q9001 or an alternate system
acceptable to the user. When the user requires a specific quality assurance program
and/or special testing procedures, agreement between the user and the manufacturer
should be reached before the order is placed.

Requirements provided in this Standard are of two types, qualification and product
performance. Qualification requirements are intended to be proof of adequate design
and processing and shall be repeated as needed for verification. Product
performance requirements are those which shall be met on every length of completed
wire as assured by quality control methods or by 100% testing. The term "completed
wire" refers to a continuous length of finished wire resulting from the last jacketing
operation.
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Properties that shall be tested on every length of completed wire, prior to shipment,
are listed below by paragraph number:

3.1.6 Spark Test
711&7.21 Continuity
7.1.10 Conductor-to-Conductor DC Proof Test
7.1.11 Core-to-Shield DC Proof Test
7.2.4 Dielectric Strength
1.7 SAFETY CONSIDERATIONS: Materials in the wire shall comply with current industry

standards and applicable federal, state, or local laws and regulations.

The user of this Standard is cautioned to observe any applicable health or safety
regulations and rules relative to the manufacture and use of wire made in conformity
with this Standard. This Standard hereafter assumes that manufacture, testing,
installation, and maintenance of wires defined by this standard will be performed only
by properly trained personnel using suitable equipment and employing appropriate
safety precautions.

Section 2 CONDUCTORS

2.1 TWISTED PAIR CONDUCTORS

2.1.1 Requirements: Each conductor shall be a solid wire of commercially pure annealed
copper and shall meet the requirements of ASTM B 3 except that requirements for
"Dimensions and Permissible Variations® are not applicable and elongation
requirements are superseded by this Standard. The conductor sizes shall be 22
American Wire Gauge (AWG) per ASTM B 258. As a reference, the nominal diameter
shall be 0.643 mm (0.0253 inch).

When tested in accordance with ASTM E 8, the conductor elongation in the
completed wire shall not be less than 20%.

2.1.2 Factory Joints: Prior to insulating, factory joints in conductors may be either butt
brazed, using a silver alloy solder and non acid flux, or butt welded. Joints in
uninsulated conductors shall be free of lumps and sharp projections. Subsequent to
insulating, solder sleeves may also be used. The tensile strength of any conductor
containing a joint shall not be less than 90% of the strength of adjacent length of
conductor outside the joint area.

2.2 CONDUCTORS OF COAXIAL UNIT

221 Center Conductor of Coaxial Unit

2.2.1.1 Resistance Requirements: The center conductor of the Type | or Type Il, Series 59,
6, 7, and 11, coaxial service wires shall consist of a round, hard drawn copper

covered steel wire in accordance with ASTM B 452, but the composite conductivity
and DC resistance shall be as listed in Table 2-1:
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Table 2-1
Conductivity and DC Resistance of Center Conductor-Coaxial Unit
Coax Conductor Minimum Maximum Resistance
Series Conductivity At 20°C (68°F)
Nom. Diameter
AWG mm  (inch) % ohm/km (ohm/kft)
TYPE |
6 18 1.02 (0.0403) 40 56.4 (17.2)
7 16 1.29 (0.0508) 25 56.4 (17.2)
11 14 1.63 (0.0641) 18 47.0 (14.3)
TYPE Il
59 20 0.813 (0.0320) 18 188.2 (57.4)
6 18 1.02 (0.0403) 18 118.8 (36.2)
7 16 1.29 (0.0508) 18 74.7 (22.8)
11 14 1.63 (0.0641) 18 47.0 (14.3)

2.2.1.2 Tensile & Elongation Requirements: When tested in accordance with ASTM E 8, the
elongation and tensile strength shall be as listed in Table 2-2:

Table 2-2
Elongation and Tensile Strength of Center Conductor-Coaxial Unit
:Series Coax 59 6 7 11
Wire AWG 20 18 16 14
Minimum
Elongation, % 1 1 1.5 1.5
Type |
Min. Tensile
Strength, kPa - 690,000 621,000 552,000
(psi) - (100,000) (90,000) (80,000)
Type ll
Min. Tensile
Strength, kPa 793,180 793,180 793,180 793,180
(psi) (115,000) (115,000) (115,000) (115,000)

For Type | coaxial service wires, a solid, hard-drawn copper wire may be used as an
alternative center conductor. If the solid copper wire is used as the conductor, the
wire shall meet the requirements of ASTM B 1 except, when tested in accordance
with ASTM E 8, the elongation shall be not exceed 5%.

2.2.1.3 Factory Joints: Factory joints in center conductors are allowed under the same
constraints as outlined in Paragraph 2.1.2 of this Standard, except solder sleeves are
not allowed.

2.2.2 Outer Conductor (Shield) of Coaxial Unit
General: The outer conductor or shield of a coaxial cable shall consist of a
combination of laminated shielding tape(s) and braided wire. Depending upon the
application, the following shielding options are available:

a. Standard Shield: Inner laminated shielding tape, overlapped and bonded to the
dielectric plus an outer shield of braided wire.
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b. Tri-Shield: Same as the standard shield plus an outer shielding tape of the same
construction as the inner tape, applied longitudinally but this tape shall be
unbonded.

c. Quad-Shield: Same as the tri-shield plus an additional outer braid.

2.2.2.1 Shielding Tape: The outer conductor shall consist of a longitudinally applied
polymeric-metallic composite tape, having a minimum overlap of not less than 2.0 mm
(0.080 inch).

For Type | coaxial service wires, the metal foil shall consist of copper. The copper
tape shall consist of a polymeric film with a nominal thickness of 0.0234 mm (0.00092
inch) sandwiched between a copper foil with nominal thickness of 0.018 mm (0.0007
inch) and a fusible film or coating.

For Type Il coaxial service wires, the outer conductor shielding tape shall consist of
two 0.009 mm (0.00035 inch) aluminum foils laminated to both sides of a polymeric
film with a bonding resin on one side. The thickness of this laminated composite tape
shall not be less than 0.048 mm (0.00186 inch) nor greater than 0.08 mm (0.0032
inch).

For both types of coaxial service wires, this film or coating shall be applied so that it is
directed towards the inside, in order to allow a bonding to the insulated core.

The average diameter over the outer conductor shielding shall be as listed in Table 2-

3:
Table 2-3
Diameter of Outer Conductor - Coaxial Unit
Coax Average Diameter
Series mm (inch)
59 3.86£0.13 (0.152 £ 0.005)
6 4.78 +0.13 (0.188 + 0.005)
7 5.92 +0.15 (0.233 £ 0.006)
11 7.32+0.15 (0.288 + 0.006)

2.2.2.2 Braid: For Type | coaxial service wires, the braid shall consist of bare or tinned
copper wires applied over the composite tape. The braid shall be made with 34 AWG
tinned copper wires in accordance with ASTM B 33 or with 34 AWG copper wires in
accordance with ASTM B 3. The individual wires of the braid shall have an elongation
of not less than 10%. The braid coverage shall not be less than 92%.

For Type Il coaxial service wires, the braid shall be made with 34 AWG solid

aluminum wires in accordance with ASTM B 211 or ASTM B 398 for the following
alloys:
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