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I. ABSTRACT 
Insulated and covered wires and cables have been used in 

aerial applications for over fifty years. Despite this long 
history, the design, application and operation of these 
different types of conductor constructions are frequently 
misunderstood and confused with one another. 

Utilities have increasing needs for greater reliability and 
higher quality of service, growing concerns over 
electromagnetic fields, increased difficulty in obtaining 
right-of-way and tree trimming, and difficulty in 
maintaining clearances in congested areas. These 
challenges have resulted in expanded interest in using 
covered or insulated cables in aerial systems. This paper (a) 
describes the differences between the constructions, (b) 
answers questions, concerns and misconceptions about 
these aerial designs, and (c) ranks the performance of each 
relative to desired attributes. A logical system for 
classifying covered wire and cable is proposed.  

II. INTRODUCTION 
The term covered wire is a generic term used to describe 

any wire or conductor with a covering, without limitation as 
to the thickness or properties or the covering. Weatherproof 
wire, tree wire and spacer cable are three forms of covered 
conductor. Fully shielded aerial cable is considered as 
insulated, rather than covered. 

Weatherproof (covered) line wire has been in use for 
many decades to provide weatherability to overhead 
conductors. The coverings helped to reduce outages due to 
the storms and wind, where objects might contact the lines 
or the lines would come in contact with each other. The 
specification that has most generally been referenced when 
specifying covered line wire has been ANSI C8.35, which 
is now out of date. Today’s standard is ICEA S70-547-92. 
Some of the early coverings consisted of a combination of 
natural rubber compounds and asphalt-saturated cotton 
braids. These coverings did not weather well; they were 
subject to cracking and festooning in a relatively short 
period of time. Other early coverings included gray 
polyethylene and crosslinked polyethylene that were not 

sufficiently sunlight resistant. These also cracked with 
prolonged exposure to sunlight. Modern covered line wires 
utilize a thin layer of thermoplastic or crosslinked 
polyethylene coverings that do not normally crack or 
festoon. 

Tree wire is largely undefined; the term has been applied 
to covered conductor constructions ranging from 
weatherproof wire to aerial spacer cable. Some tree wires 
have a single-layer covering, while others use a dual layer. 

Aerial spacer cables utilize a thicker covering than 
weatherproof wire. The preferred designs for 15kV and 
higher voltage applications utilize a dual layer construction; 
an inner layer of natural high-molecular-weight 
polyethylene overlaid with a track-resistant, high-density 
polyethylene that is very abrasion resistant. In addition to 
the dual layer constructions, a conductor shield layer is 
common at 15kV and is almost always included above 
15kV . These covering thicknesses and the abrasion-
resistant outer layer provide a greater protection against 
faults due to incidental (or even sustained), contact by trees 
or other conductors. The dual-layer construction virtually 
eliminates the possibility of pinholes through the entire 
covering wall, minimizing the probability of a fault if 
contacted by a grounded object.  

In the aerial spacer cable system, the heavily covered 
conductors are suspended by spacers from a high-strength, 
grounded messenger. The messenger serves as a shield wire 
against lightning strikes and, on grounded-wye systems, 
commonly serves as the circuit neutral. The spacers are 
insulators designed to electrically coordinate with the cable 
covering. Spacers are placed at approximately 10m (30 
feet) intervals. The use of the messenger and spacers for 
conductor support allows very close conductor spacing 
without any associated problems with phase-to-phase 
contacts. 

Weatherproof wire, tree wire, and aerial spacer cable are 
all classified as nonshielded, covered conductors. The 
absence of an insulation shield and the aerial application 
make it probable that the conductor will remain energized, 
even if portions of the covering are removed.. 

Fully shielded cables (having an insulation shield) used 
for aerial (or underground) purposes are classified as 
insulated. The insulation is designed and tested to confine 
full operating voltage continuously and the insulation 
shield, including metallic component, is designed to 
provide a defined path for the flow of charging current and 
fault current in the event of insulation failure. Shielded 
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