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Working knowledge by Terry McKenzie-Hoy

XLPE cable – buy local or be careful
WHEN I was young and handsome, all the cables 
that were rated at 6 600 V and 11 000 V (medium 
voltage) were Paper Insulated Lead Covered 
(PILC) cables. These cables were used for distrib-
uting three phase 50 Hz power. 

The cable insulation was achieved as follows: 
the copper core was wrapped in oiled paper; 
over the oiled paper there was a layer of copper 
foil; wrapped around the three cores of foil-
wrapped paper was some more oiled paper and 
copper tape; and extruded over all of these layers 
was a lead sheath. Over the lead sheath there 

was a PVC layer and over the PVC layer came a 
layer of steel wire armouring and then a final PVC 
layer (there are variations on this process) – and 
to terminate or joint this PILC cable required a 
craftsman. 

In the early 1980s, the world was crying out 
for cable that was less complex than PILC cable 
and that was easier to terminate or joint. A cable 
that seemed to suit these requirements was 
XLPE cable (also known as ‘Pex’) where the cable 
insulation was not oil paper but a substance 
known as cross-linked polyethylene. These cables 

were cheaper and promised easy installation in 
comparison with the PILC cables. 

By 1985, many XLPE cables were installed.  
However, it was soon discovered that failures 
with these XLPE cables were occurring. These 
failures were attributed to ‘dendritic water trees’, 
which were small water ‘droplets’ that became 
encased in the XLPE during the manufacturing 
process. When voltage was applied to the cable, 
the ‘trees’ grew until the water could bridge over 
from the conductor to earth – and the cable 
would fail. 

There was a further factor: at that time it was 
common to ‘pressure test’ a cable before energis-
ing it for the first time. This required the applica-
tion of some kilovolts of dc voltage between the 
cable core and earth. For PILC cables this was a 
good test; for XLPE it only accelerated the growth 
of water trees. Thus, applying a test to ascertain 
whether or not the cable would fail resulted in the 
cable failing. 

XLPE cable rapidly developed a poor reputation. 
Some municipalities decided never to use it for 
medium voltage reticulation – and to this day, in 

some municipalities, this is the case.  
A further problem that arose with XLPE 
cables was one of mis-extrusion of the cable 
core: instead of the cable conductor ending 
up in the centre of an insulation sheath, it 
would end up with only a thin layer of insu-
lation. The cable would then fail in service. 

One way of detecting water trees or mis-
extrusion is to subject the cable to a ‘partial 
discharge’ test. This applies a very low fre-
quency voltage to the cable and measures 
leakage in milliamps. Since the voltage is 
low frequency and not dc, it does not cause 
water trees to grow. Unfortunately, partial 
discharge testers are not common and thus 
one really has to rely on the manufacturer to 
get it right. So, the only test that one should 
really do on an XLPE cable is to apply a 1 000 
V tester to make sure that it is more or less 
clear and then stand back and switch on. 
In my day this was a risky business because 
sometimes you would have the benefit of 
the cable and switchgear failing at the same 
time, which usually resulted in a huge fright 
at best and severe burns or death at worst. 

Fortunately, these days switchgear is so 
well made that all you can hear is  a ‘clunk’ 
when the switchgear trips. To a large extent, 
XLPE cable is now well manufactured in this 
country, is easy to terminate and joint, and it 
fulfils its original role.

But, unfortunately, on some projects we 
now have packages that have imported 
XLPE cable. It’s like the 1980s all over again. 
And, of course, the same mistakes are being 
made. But I have no advice to offer. The im-
ported XLPE that is failing should not just be 
replaced with more imported XLPE – rather 
use South African XPLE or just don’t use the 
imported stuff to begin with. 

History is repeating itself; if you have some 
XLPE and it is not made in South Africa...be 
cautious.

JB Switchgear Solutions was recently awarded an order 
for the supply of an electrical solution destined for Glen-
core’s Tweefontein Optimisation Project (TOP), through 
Efficient Power. The project is located 25 km south of 
Witbank, Mpumalanga and is an optimisation of exist-
ing coal operations and reserves within the Tweefontein 
complex, which increases capacity and extends the life 
of the project. The project comprises the establishment 
of a sequence of large open cut pits, the construction of 
a new coal handling and preparation plant (CHPP), a 
new rapid rail load out terminal and all associated in-
frastructure.  Costing R8.2-billion, the project is intended 
to process 7.9-million tonnes of saleable thermal coal 
per annum, for both the local and export market, 
over about 24 years. JB Switchgear’s scope included 
the design, manufacture and supply of various motor 
control centres (MCCs), RMUs, BTUs, Nerm panels, PLCs, 
dry-type transformers, VSDs, soft starters and other 
peripheral equipment. The equipment supplied by  
JB Switchgear will be integrated into specially fabri-
cated E-houses manufactured by Efficient Power.
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