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Background

� 3,500 km of HV overhead conductor
� A significant proportion of this 

conductor was installed in the 1950’s 
and 60’s, although the exact date of 
installation was not always known

� We didn’t have a lot of information 
about the remaining life of our 
conductor 



Initial Conductor Assessment

� Our initial assessment was carried 
out by a materials specialist

� This assessment was to gauge the 
overall health of our older conductor

� The initial assessment included both 
copper and ACSR conductor

� We had had some cases of ACSR 
conductor in coastal areas failing after 
about 25 years of service

� The failure of the ACSR conductor 
was found to be a grease problem, 
the specialist referred to it as a 
“grease holiday” 

� The copper conductor deterioration 
was a combination of corrosion 
(scaling) and metal fatigue 



In-House Conductor Assessment

� While the material specialist was very 
capable assessing conductor it was 
felt that an in-house tool and method 
of assessment of conductor would 
allow us to better target conductor 
replacement

� The assessment is made on the 
standard at which the conductor was 
manufactured and looks at the degree 
of degradation 
� Copper BS125:1954 & 1970
� Aluminium BS215:1956 & 1970



Conductor Assessment Method

� The assessment has three parts
� Visual inspection and grade as to the 

degree of corrosion – all strands in the 
conductor

� Wrap test to gauge if the conductor has 
“work hardened” – a strands from the 
outer layer is taken for this test

� Tensile strength measurement – this 
involves  taking 3 strands of the outer 
layer and the inner conductor and 
measure the breaking strength of each 
strand

� The same tests are applied to copper 
and aluminium conductors



The Visual Inspection

� This looks at the degree of corrosion 
on all strands and a picture chart was 
developed to assist assessment of 
corrosion



The Wrap Test

� This involves wrapping conductor 
strand around it’s own diameter for a 
set number of turns

� If the strand breaks it is a “fail” 



Tensile Strength

� This averages the breaking strength 
of the three of the outer strands and 
then takes a weighted average with 
the breaking strength of the inner 
conductor to give the estimated 
breaking strength for the conductor 
sample

� This is then compared with the 
original specification of the conductor 
to give a degree of strength 
degradation



Test Results

� There will be variations in tensile 
strength between strands

� Conductor in good condition may 
have a higher breaking strength than 
the standard and the standard is a 
minimum strength requirement

� The breaking strength test result is a 
measure of degradation in strength 
from what was used in the line design  



Decision on Conductor Replacement

� The conductor may be replacement 
on the failure of any one of the tests

� The priority for conductor 
replacement is likely to be risk based, 
which conductor strength is a factor

� The acceptable degree of conductor 
degradation may also consider the 
present line design standard rather 
than a fixed level of degradation



The Tensile Strength Test Rig

� The wrap test doesn’t require any 
special equipment

� A test rig was developed for 
measuring the tensile strength of the 
conductor strands 



Test Data
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