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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 product 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 the 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 the 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 of 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 Division, Working Group 648, who participated in this project, were: 
 
D. K. Baker  R. Gould  P. Fraley   G. Dorna 
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ICEA STANDARD FOR 
AERIAL SERVICE WIRE 

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 normal outside plant use.  The parameters 
covered provide material, construction, and performance requirements. 

Because this Standard does not cover all details of individual wire design, it cannot be 
used as a single document for procurement of product.  It 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. 

The manufacturer and user of these wires should consider the selection and availability 
of appropriate hardware in the installation of these products. 

1.2 SCOPE:  This Standard covers material, mechanical and electrical requirements for 
Aerial Service Wire (ASW) intended for use principally in extending a telephone circuit 
from a distribution cable terminal to a subscriber's station protector or network interface 
device (NID). 

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. 

Two types of electrical performance levels, with respect to mutual capacitance and 
attenuation, are specified, i.e. Type 1 and Type 2. 

Aerial Service Wire is intended to be self-supporting and shall contain strength 
members to accommodate the appropriate requirements of this standard.  The self-
supporting properties may be accomplished by utilizing copper coated steel conductors, 
a galvanized coated steel strength member or an integral or multiple layer(s) of 
approved compounds containing synthetic reinforcing members.  There are two classes 
of wires with synthetic reinforcing members, i.e. Class A and Class B.  Class A has 
decreased elongation and residual elongation allowance compared to Class B, which is 
beneficial for longer spans and in heavy loading areas.  Table 1-1 lists the different wire 
designations and constructions used throughout this document. 
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Table 1-1 - Wire Designations and Constructions 

Wire 
Designations Strength Members Wire Construction 

CCSR 
Copper Coated Steel 

Reinforced 

Conductor Two parallel copper coated 
steel conductors 

NMR 
Non Metallic Reinforced 

Non-Metallic 
Members 

Parallel twisted pair or star quad 

MR 
Metallic Reinforced 

Metallic Support 
Messenger 

Twisted pair  

Paragraph numbers of this Standard where the user may specify a particular option are 
listed below, with the indication of the option to be selected: 

4.1 Construction and Color Code (NMR and MR) 
4.2.2 Core wrap of MR construction 
4.3 Ripcords 
4.3.3 Cold weather jacket slitting 
5.2 Diameter of MR strength member 
6.1 Shielding System 
8.1.8 Fusing Coordination 
8.2 Type 1 or Type 2 electrical performance with respect to mutual 

capacitance and attenuation 
8.2.11 Fusing Coordination 
9.1.7 Class A or Class B elongation and residual elongation performance 
10.1 Wire identification 
10.1.5 Length markings (ft./m) 
10.2 Package of wire 

To assist the user in selection of options and to avoid possible 
misunderstandings between 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:  SI units (see NIST-SP 811) are specified throughout this 
Standard except for conductor size.  Approximate U.S. equivalents and Fahrenheit 
temperatures are provided for information only.  The rounding-off method of ASTM E 29 
shall be used for determining measurement tolerances. 

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

1.6 QUALITY ASSURANCE:  It is the responsibility of the manufacturer to establish a 
quality 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. 
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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 by every length of delivered wire as assured 
by either quality control methods or by 100% testing of completed wire.  The term 
"completed wire" refers to a continuous length of finished wire resulting from the last 
jacketing operation. 

Properties that shall be tested on 100 percent of the wire lengths produced are listed 
below by paragraph number: 

3.2.4.6 Insulation Imperfections (NMR) 
3.3.4.6 Insulation Imperfections (MR) 
8.1.1 Continuity and Shorts (CCSR) 
8.1.9 Insulation Imperfections (CCSR) 
8.2.1 Continuity and Shorts (NMR and MR) 
8.2.10 Dielectric Strength (NMR and MR)  

As an exception to these requirements for products packaged in-line, these tests may 
be performed at the last assembly operation prior to jacketing. 

The requirements to be considered for qualification are so designated within this 
Standard.  The remaining tests are product performance tests. 

1.7 SAFETY CONSIDERATIONS:  Materials in the wire shall comply with 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 CCSR REQUIREMENTS:  Both conductors shall be either 18 or 18-1/2 AWG.  The 
conductor shall be a bi-metallic wire, cylindrical in form with a steel core and an outer 
layer of stress-relief annealed copper.  The steel core shall be hard drawn or plated to 
size and stress-relief annealed.  The overall diameter shall be 0.038 in (1.00 mm) 
minimum and 0.042 in (1.07 mm) maximum and the copper thickness shall be 0.0019 in 
(0.05 mm) minimum.  Prior to insulating the conductors shall meet the requirements of 
paragraphs 2.1.1 to 2.1.5. 

2.1.1 Adherence of Copper:  The copper and steel shall have a metallurgical bond.  There 
shall be no separation of the copper from the steel, when examined with normal or 
corrected to normal vision, after bending a specimen backward and forward through an 
angle of 90º over a 1.6 mm (1/16 in) radius support until the conductor breaks.  As an 
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alternative test, a specimen shall be twisted with six twists per 25.4 mm (in) of length 
with no copper/steel separation. 

2.1.2 Copper Flexibility:  The conductor shall be tested for flexibility of the copper by winding 
five consecutive turns in a closed helix around a 1.45 mm (0.057 in) mandrel at a rate 
of approximately 60 turns per minute.  The copper shall show no surface cracks when 
examined with normal or corrected to normal vision. 

A second specimen shall be wound into a closed helix with the inside diameter of a 
single turn not over one-half the conductor diameter.  The copper shall show no seams, 
splits, checks or slivers which expose the steel core when examined with normal or 
corrected to normal vision. 

2.1.3 Tensile Strength:  The tensile strength at break of the composite conductor shall be 934 
N (210 lbf) minimum, 1156 N (260 lbf) maximum when measured in accordance with 
ASTM E 8. 

2.1.4 Elongation:  The elongation shall be 3% minimum and 7% maximum when measured in 
accordance with ASTM E 8.  A gauge length of 250 mm (10 in) shall be used. 

2.1.5 Micro-hardness of Copper:  The micro-hardness of any copper cross section shall not 
exceed a Vickers hardness number HV of 90 maximum average based on a minimum 
of five measurements when tested with a 25 gram force in accordance with ASTM E 
384. 

2.1.6 Factory Joints:  Factory joints in a shipping length of wire are not allowed. 

2.2 NMR AND MR 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 AWG per ASTM B 258.  As a reference, the nominal 
diameter shall be 0.0253 in (0.643 mm). 

2.2.1 Conductor Elongation:  When measured in accordance with ASTM E 8, the elongation 
of any conductor removed from the completed wire shall be minimum 20%. 

2.2.2 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 un-
insulated conductors shall be free from lumps and sharp projections.  Subsequent to 
insulating, solder sleeves may also be used.  The breaking strength of any conductor 
containing a joint shall not be less than 90% of the breaking strength of an adjacent 
length of conductor outside the joint area. 
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SECTION 3 CONDUCTOR INSULATION

3.1 CCSR INSULATION 

3.1.1 Material:  Unless otherwise specified by the user, the insulation shall be a suitable black 
PVC material meeting the requirements of this Standard.  

3.1.2 Patching:  Patching of the insulation is not allowed. 

3.1.3 Wire Assembly:  A typical wire assembly is shown in Figure 3-1.  The major and minor 
dimensions shall be supplied by the manufacturer. 

FIGURE 3 -1 

3.1.4 Marking:  The insulation surface shall contain at least one longitudinal ridge tracer 
readily perceptible to the eye and to the touch, for the purpose of distinguishing one 
conductor from the other.  The ridge tracer shall be located on one of the edges of the 
insulation approximately 45º above the major axis of the wire cross section.  The tracer 
shall be continuous throughout the length of the wire.  It shall be of such size and so 
positioned as not to increase significantly the major or minor dimension of the 
completed wire. Other methods of identification may be considered provided the 
requirement of conductor identification is met. 

3.1.5 Insulation Physical Requirements:  Unless otherwise specified, insulation taken from 
completed wire shall meet the applicable requirements listed under this Section. 

3.1.5.1 Adhesion to Conductor:  Test specimens shall be prepared and the adhesion test shall 
be performed after the wire has been conditioned for five days minimum at 23 ºC ± 3 ºC 
(73 ºF ± 5 ºF).  The test specimen shall be prepared from a wire sample of 150 mm (6 
in) minimum length taken approximately 300 mm (one ft) away from either end of a 
package of wire.  The sample shall be separated into two insulated conductors using a 
knife-like cutting blade.  The test specimen shall have the insulation removed from one 
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