
4.0 POWER CABLE LOSSES 

l\ L:arly every part of a cable produces heat in one way or another. Within the external 
periphery of the cable there arc four heat sources, which are produced by losses in the 
following, 

1. Cable Conductor 
1i. Metallic Sheath/Screen 

1ii. Cable Armouring 
iv. Dielectric 

4. 1 Conductor J2R Loss 

A loss occurs in the cable conductor, which is proportional to the conductor resistance 
and to the square of the current being carried and it is known-;;s " I2R loss". This loss 
111mnally represents the largest heat source in the cable. 

\ \ hen the cable carrying a.e. currents the conductor resistance increased due to the 
sk in and proximity effects. Skin effect is a phenomenon, which accounts for the 
in..:rease in resistance of a conductor due to self-inductance. This effect causes the 
current density in the conductor to be higher towards the outer surface. The effect 
b~:comes significant at power supply frequencies with larger cross sections. (Greater 
th.m 150 mm2

) Proximity effect is a phenomenon of mutual inductance between the 
conductors of adjacent phases which creates the tendency for the currents in these 
conductors to flow along one side of the conductor cross section. This effect can be 
d1sregard for cables smaller than about 185mm2 cross section. 

4. 2 Sheath/Screen Losses 

I he magnetic fields of the currents flowing in the conductors induce e.m.f. s in the 
ll J~tallic sheath/screen, which under certain conditions causes heavy currents to flow 
in the sheath/screen and generate losses. There are two types of losses as sheath eddy 
h•.;s and the sheath circulating loss. Sheath eddy loss is due to the induced eddy 
c11 rrents, which flow circumferentially in the sheath/screen of the three-core cable or 
in the sheath/screen of the three single core cables. This loss reaches its maximum 
\\ due when the cable conductors arc situated as close as possible to one another. The 
h ·..;s can be reduced by increasing the sheath resistance and by increasing the ratio of 
ca ble spacing to sheath diameter. In many instances this loss is small and can be 
d1..;regard. 

I he sheath circulating loss, which only occurs in single core cables systems, is due to 
in Juced current flowing along metallic sheath/screen and returning through the 
-.heaths of the other phase or through earth. This only exists when the sheaths of two 
o three single core cables are bonded together at two different positions, such as the 
e ds of the cable route. This decreases as the sheath resistance is increased and three 
ca bles are placed closer together but the closer formation results in a greater eddy loss 
a1 d also increases the mutual heating of the three cables. 
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4.3 Armour Loss 

A1mour losses usually consist of, 
• Losses due to currents in the armouring, both in the form of circulating 
currents and eddy currents. 

• Losses due to magnetic field around the cable conductor under 
consideration and also losses due to the fields caused by currents in other 
conductors of a group of single core cables. These combined magnetic fields 
produce significant hystcrisis losses. For power cables with non-magnetic 
armour, the usual practice is to take the combined sheath and armouring 
resistance as a whole and to calculate all losses as sheath losses. 

4.-t Dielectric Loss 

The dielectric losses of a.c. cables are proportional to capacitance, the frequency, the 
phase voltage and power factor. _.,. 
The loss component of power factor is made up of 

• Leakage current flowing through the dielectric, which is independent of 
frequency. 

• Dielectric hysterisis, which is caused by the interaction of alternating field 
with the molecules of the constitute of the insulation and is only present with 
a.e. voltage application. This is by far the largest effect. 

• Ionisation (i.e. partial discharge in the dielectric.) 

·1 he power factor of the cable insulation is depending on frequency, temperature and 
applied voltage. It is of a very low order for low and medium voltage cables but this 
\ .due rises rapidly with higher voltages. 
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