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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 judgments 
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 judgment 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 certification 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 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 
P.O. Box 1568 
Carrollton, GA 30112 
United States of America 

 
This Standard was developed by the ICEA Communications Division, WG-625.  It was approved by 
ICEA on September 14, 2010. 
 
The members of the ICEA Communications Cable Division, Working Group 625, who participated in 
this project, were: 

Peter Fraley, Chairman 
 
    D. K. Baker    T. Zou 
    G. Dorna    T. McLaughlin 
    J. Baer 

 
 

The following participated in an advisory capacity to WG-625: 
 
Joe Mafnas  RUS 
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ICEA STANDARD FOR 
AIRCORE, POLYOLEFIN INSULATED, COPPER CONDUCTOR 

TELECOMMUNICATIONS CABLE 
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 cable specifications covering products 
intended for normal outside plant use.  The parameters covered provide material, 
construction, and performance requirements that are applicable to aircore, polyolefin insulated 
and jacketed cables of all pair counts, including a variety of shield and jacket combinations 
and optional compartmental screening. 

 
Because this Standard does not cover all details of individual cable 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 cable 
type and designates the applicable performance requirements.  Such individual cable 
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 for aircore, polyolefin 

insulated, copper conductor telecommunications cable.  It provides alternative choices for 
type of insulation, core assembly, color code, sheath design (shielding materials, single or 
double jackets, and jacket thickness), and screened or non-screened core. 

 
1.3 OPTIONS AND INFORMATION:  These cables are traditional outside plant (OSP) cables 

having a nominal mutual capacitance at 1 kHz of 52 nF/km (83 nF/mile), with attenuation and 
crosstalk characterized at discrete frequencies up to 6.3 MHz.  For cables characterized 
above 6.3 MHz, refer to ICEA S-99-688, Broadband Twisted Pair Cable, Aircore, Polyolefin 
Insulated, Copper Conductors. 

 
This Standard is arranged in Sections.  Each covers one specific area of cable requirement 
and may be referenced as complete Sections or as individual paragraphs. 

                                                                                                                                                                
                                                                                                                                                                

                                                                                                                                                                
                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Full document details: ICEA S-85-625 2011

http://www.avadocuments.com/doc/icea-s-85-625-2011
http://www.avadocuments.com/doc/icea-s-85-625-2011


 ANSI/ICEA S-85-625-2011 
 
 

 2 

Sections of this Standard where the user may specify a particular option are listed below: 
 

2.1  Conductor Size 
3.2  Insulation Type 
4.1.3 Core Layup 
4.3  Spare Pairs 
4.5.2 Undulated Core 
4.5.3 Figure 8 dimensions 
4.5.4 Reinforced Self-Support 
4.6  Flooding Compound 
5.1  Internal Screens 
6.1  Shielding Systems 
6.2.2 One or Two Side Coated Aluminum 
6.2.9 One or Two Side Coated Steel 
6.3  Shield Application 
7.1  Inner Jacket 
7.2.1 Outer Jacket (Material Type) 
8.8.2 T1-C Applications 
10.1.2 Length Markings 
10.4 Pressurization 
10.5 Optional Requirements 

 
To assist the user 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 used. 
 

1.4 UNITS AND TOLERANCES:  SI units (see NIST-SP 811) are specified throughout this 
Standard except for conductor size.  Approximate US equivalents and Fahrenheit 
temperatures are provided for information only.  The rounding-off method of ASTM E 29 shall 
be used for determining conformance with requirements. 

 
1.5 REFERENCES:  All documents referenced herein shall be as listed in Table 1 with issues or 

dates as indicated.  When a specific date or issue number is not indicated, the latest issue 
shall be used. 

 
1.6 QUALITY ASSURANCE:  It is the responsibility of the manufacturer to establish a quality 

assurance system consistent with TL-9000, or an alternate system acceptable to the user.  
When the user wishes to require a specific quality assurance program 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 that shall be met by every length of delivered cable as assured by 
quality control methods. The following tests shall be performed on all completed cables.  The 
term "completed cable" refers to a continuous length of finished cable resulting from the last 
jacketing operation. 
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 3 

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

 
1. Jacket Thickness per Paragraph 7.1.2 and Paragraph 7.2.2 
2. Average Mutual Capacitance per Paragraph 8.3  
3. Conductor-to-Conductor DC Proof Test per Paragraph 8.10 
4. Core-to-Shield DC Proof Test per Paragraph 8.11 
5. Core-to-Screen DC Proof Test per Paragraph 8.12 
6. Continuity of Metallic Cable Elements per Paragraph 8.14 
 

Unless otherwise specified, all tests shall be performed at 23 ºC ± 3 ºC (73 ºF ± 5 ºF). 
 
1.7 SAFETY CONSIDERATIONS:  Materials in the cable shall present no dermal or 

environmental hazards as defined by current industry standards or applicable federal or state 
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 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. 

 
SECTION 2 CONDUCTORS 
 
2.1 REQUIREMENTS:  Each conductor shall be a solid wire of commercially pure annealed 

copper and shall meet the quality 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 16, 19, 22, 24, 26 and 28 
American Wire Gauge (AWG) per ASTM B 258.  The nominal diameters stated in Table 2-1 
are for reference only: 

 
Table 2-1 

CONDUCTOR DIAMETER 
 

Conductor 
Size (AWG) 

Nominal Diameter 

Inch (mm) 
 

16 
19 
22 
24 
26 
28 

 
0.0508 
0.0359 
0.0253 
0.0201 
0.0159 
0.0126 

 
(1.290) 
(0.912) 
(0.643) 
(0.511) 
(0.404) 
(0.320) 
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When tested in accordance with ASTM E 8, the minimum conductor elongation in the 
completed cable shall not be less than shown in Table 2-2: 
 

Table 2-2 
CONDUCTOR ELONGATION 

 
Conductor 

Size (AWG) 
Minimum 

Elongation (%) 
 

16 
19 
22 
24 
26 
28 

 
24 
22 
20 
16 
12 
8 

 
2.2 FACTORY JOINTS:  Prior to insulating, factory joints in conductors are allowed.  Joints in 

uninsulated conductors shall be free from lumps and sharp projections.  Splices in the 
insulated conductors shall be reinsulated with a nonhygroscopic, dielectric material.  There 
shall be no exposed conductor at the splice.  Insulated splices in finished cable shall be 
capable of meeting all applicable electrical requirements of this Standard. 

 
The tensile strength of any conductor containing a joint shall not be less than 90 % of the 
strength of an adjacent length of conductor outside the joint area. 

 
 
SECTION 3 CONDUCTOR INSULATION 
 
3.1  INSULATION MATERIAL:  The conductor shall be insulated with a suitable polyolefin 

material meeting the completed cable requirements of this Standard.  The polyolefin shall 
consist of 100 % virgin material as defined in ASTM D 883.  The insulation shall contain a 
stabilization system sufficient to pass the Thermal Oxidative Stability Test of Paragraph 
3.4.6. 

 
3.2  INSULATION TYPE:  Type of conductor insulation shall be either solid, foam, or foam-skin 

as defined under Paragraphs 3.2.1, 3.2.2, or 3.2.3.  Specific type of insulation required for 
any product may be designated by the individual product specification that provides cable 
construction details. 

 
3.2.1  Solid.  Insulation shall be colored solid polyolefin material 
 
3.2.2  Foam.  Insulation shall be colored cellular polyolefin material.  Cable designs employing the 

use of foam insulation on 28 AWG conductors are specifically excluded from this Standard 
 
3.2.3  Foam-Skin.  Insulation shall consist of an inner layer of natural polyolefin foam material 

covered by a continuous outer layer of colored solid polyolefin insulation.  Cable designs 
employing the use of foam-skin insulation on 28 AWG conductors are specifically excluded 
from this Standard 
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3.3  INSULATION DIMENSIONS, COLORS, AND SPLICES:  The insulation shall be as uniform 

and smooth as is consistent with good commercial practice.  The nominal diameter of the 
insulation shall be such that all applicable requirements of this Standard are met. 

 
The insulation shall be uniformly colored as specified under type requirements of Paragraph 
3.2 using the ten colors shown in Table 3-1: 

 
Table 3-1 

INSULATION COLORS 
 

 
RING 

 
TIP 

 
Blue (BL) 
Orange (O) 
Green (G) 
Brown (BR) 
Slate (S) 

 
White (W) 
Red (R) 
Black (BK) 
Yellow (Y) 
Violet (V) 

 
Colors of the insulation are specified in terms of the Munsell Color System of ASTM D 1535 
and shall comply with ANSI/EIA-359-A, "EIA Standard Colors for Color Identification and 
Coding". 

3.4  INSULATION PHYSICAL REQUIREMENTS:  Unless otherwise specified, insulation taken 
from each gauge size of completed cable shall meet the applicable requirements listed 
under this Section. 

 
3.4.1  Insulation Adhesion.  When tested in accordance with ASTM D 4565 at a rate of travel of 51 

mm ± 25 mm (2 in ± 1 in) per minute, the adhesion shall not exceed the values in Table 3-2. 
 

Table 3-2 
CONDUCTOR ADHESION 

 

Conductor 
Size (AWG) 

Maximum Adhesion 

N (lbf) 

16 
19 
22 
24 
26 
28 

27 
22 
18 
13 
11 
9 

(6  ) 
(5  ) 
(4  ) 
(3  ) 
(2.5) 
(2  ) 

 
3.4.2  Elongation.  When tested in accordance with ASTM D 4565, elongation of the insulation 

removed from the conductor shall not be less than 150 %.  The minimum length of 
unclamped specimen shall be 51 mm (2.0 in).  The minimum speed of jaw separation shall 
be 25 mm (1.0 in) per minute per 25 mm (1.0 in) of unclamped specimen.   
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3.4.3  Compression.  When tested in accordance with ASTM D 4565, foam and foam-skin 

insulated conductors, shall withstand the compression requirements specified in Table 3-3 
using a rate of approach not to exceed 0.51 mm (0.02 in) per minute. 

 
Table 3-3 

INSULATION COMPRESSION 
 

 
 

Conductor 
Size (AWG) 

 
Minimum Compressive Strength 

for 51-mm (2-in) Sample 
 

N  
 

(lbf) 

 
16 
19 
22 
24 
26 

 
712 
712 
467 
311 
200 

 
(160) 
(160) 
(105) 
(70) 
(45) 

 
3.4.4  Cold Bend.  When tested in accordance with ASTM D 4565, insulated conductors shall 

show no cracks when observed with normal or corrected-to-normal vision.  The test 
temperature shall be -40 ºC ± 2 ºC (-40 ºF ± 4 ºF) with a mandrel diameter of three times the 
outside diameter of the insulated conductor. 

 
3.4.5  Shrinkback.  When tested in accordance with ASTM D 4565 at 115 ºC ± 1 ºC (239 ºF ± 2 

ºF), insulation shrinkback shall not exceed 10 mm (3/8 in).  All changes in insulation length, 
which occur from the time the samples are cut, shall be included. 

 
3.4.6  Thermal Oxidative Stability.  Insulation of the completed cable shall be capable of meeting 

the following requirement: 
 

A sample length of cable shall be preconditioned in a forced air circulating oven, conforming 
to ASTM D 5423, Type II, for 14 days at 70 ºC ±1 ºC (158 ºF ± 2 ºF).  When tested in 
accordance with ASTM D 4565, insulation specimens removed from the sample shall meet 
a minimum oxidative induction time of 20 minutes for solid, and 60 minutes for foam or 
foam-skin.  Test temperature shall be 200 ºC ± 1 ºC (392 ºF ± 2 ºF). The copper conductors 
shall be removed from the insulation before testing.  Pan material for the tests shall be 
aluminum. 

 
Alternately, the foam and foam-skin insulation may be tested at 210 ºC ± 1 ºC (410 ºF ± 2 
ºF) and shall meet a minimum oxidative induction time of 25 minutes.  In case of dispute, the 
200 ºC test shall be used as the referee method. 

 
NOTE:  The above requirement is based upon a stabilization system utilizing compounds 
identified by the Chemical Abstract Service as CAS #6683-19-8 and CAS #32687-78-8.  If a 
different stabilization system is employed, then a suitable qualification program should be 
initiated to predict long term performance with subsequent modification of the oxidation 
induction time requirements as appropriate. 

 

                                                                                                                                                                
                                                                                                                                                                

                                                                                                                                                                
                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Full document details: ICEA S-85-625 2011

http://www.avadocuments.com/doc/icea-s-85-625-2011
http://www.avadocuments.com/doc/icea-s-85-625-2011


 ANSI/ICEA S-85-625-2011 
 
 

 7 

3.5  TWIST LENGTH AND COLOR CODING:  Insulated conductors shall be formed into pairs 
using twist lengths that will ensure that the finished cables shall be capable of meeting the 
electrical requirements of this Standard.  The average twist length of any pair in the finished 
cable shall not exceed 165 mm (6.5 in). 

 
  Insulated conductors shall be formed into pairs in accordance with Table 3-4: 
 

Table 3-4 
PAIR DESIGNATION AND COLOR CODE 

 
 

Pair 
Number 

 
Conductor 

 
Pair 

Number 

 
Conductor 

 
Ring 

 
Tip 

 
Ring 

 
Tip 

 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

 
Blue 
Orange 
Green 
Brown 
Slate 
Blue 
Orange 
Green 
Brown 
Slate 
Blue 
Orange 
Green 

 
White 
White 
White 
White 
White 
Red 
Red 
Red 
Red 
Red 
Black 
Black 
Black 

 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

 

 
Brown 
Slate 
Blue 
Orange 
Green 
Brown 
Slate 
Blue 
Orange 
Green 
Brown 
Slate 

 

 
Black 
Black 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Violet 
Violet 
Violet 
Violet 
Violet 

 

 
3.5.1  In cables having more than 25 pairs, the pair color code of 3.5 above shall be repeated and 

each group of 25 pairs shall be distinguished by colored binders in accordance with 
Paragraph 4.2.2. 

 
 
SECTION 4 CORE CONSTRUCTIONS 
 
4.1  CORE ASSEMBLY:  Unless otherwise specified by the manufacturer, or the individual cable 

product specification referencing this Standard, core assembly shall be as follows: 
 
4.1.1  In cables having 25 pairs or less, the twisted pairs shall be assembled in layers to form a 

substantially cylindrical core.  Adjacent layers may be cabled in the same direction or in 
opposite directions.  Cables having 25 pairs or less may also be composed of subgroups in 
lieu of the concentric layer construction. 

 
4.1.2  In cables having more than 25 pairs, the twisted pairs shall be grouped, each group being 

bound by threads or tape.  Each group shall contain no more than 25 pairs, excluding spare 
or service pairs.  When desired for lay-up reasons, the basic 25-pair groups may be divided 
into two or more subgroups called units.  Each unit in a particular 25-pair group shall be 
bound with binder threads or binder tapes of the colors indicated in Table 4-1 for its 
particular 25-pair group.  The pair count shall be consecutive from 1 to 25 as given in 
Paragraph 3.5 through the units in a group. 
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