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Thermal Characteristics of Polyethylene Insulated Power Cables

By Hiroji Hashimoto and Shichiro Kawawada
Hitachi Wire Works, Hitachi, Ltd.

Abstract

Oil impregnated paper insulated cables, which are presently in an extensive
use, have weak point in that the lead sheaths are subject to large stress due to the
expansion and shrinkage of the impregnated compound which is liable to occur at
the change of the cable load, and such defect can result in the breakdown of the
lead sheath. Hence, with the emergence of the polyethylene-insulated power cable
which has been developed recently on the extremely adapted characteristics of this
high polymer to electric applications, the paper-insulated cables are being discarded for
this new product in many spheres of service. However, polyethylene has its draw-
backs in softening in heat and deforming at loaded parts. The writers, having
taken special notice of this fact, have investigated into the thermal characteristics
of this substance and measured the temperature rise of various types of polyethylene-
insulated power cables. As a result, it was clarified that the polyethylene shows
the same degree of resistance to loads as other general elastic materials at temper-
atures not exceeding 100°C, but as the temperature reaches 105 to 115°C it is
brought to a sudden softening. Likewise in the ageing test in oxygen of 21 kg/cm?2
at 80°C it was proved that the polyethylene with an addition of the antioxidant can
stave off the deterioration due to oxidation much stronger than other high polymers
such as rubber. The writers have come to a conclusion from these facts that the
permissible conductor temperature of the polyethylene-insulated power cable can be
fixed at 75°C with ample margin of safety. Also it was made clear that the
thermal resistance is 325 thermal ohm ; this is a value smaller than that of other

insulating materials.
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Table 4. Thermal Resistance (1)
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