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Simulation of Water Tree Detection by Loss Current 
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Degradation of XLPE cable by water trees is still one of the serious factors of the cable accident.
Therefore, not only the prevention of water tree but also the detection of water tree at early stage is very 
important.  Until now, a lot of methods which can detect water trees have been studied.  In these 
techniques, the loss current measurement is paid to attention as a method that can detect water trees by
nondestructive. Many studies have been carried out including numerical simulations, in order to understand
the mechanisms of loss current generation and the relationship between the progress of water tree and the
loss current. In the previous studies, the shape of water tree was not considered though the length of water
tree had been considered in the simulation of loss current measurements. However, water tree changes it’s 
shape by the situation, therefore, in water tree’s simulation, it is necessary to consider not only the length of
water tree but also it’s shape. In the present paper, we examined the possibility of the detection of water 
tree by the loss current measurement while changing the shape and the length of water tree.
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Fig.1 Schematics of water tree.
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Fig.2 Water tree model.
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Fig.3  Loss current waveform.

(a) (d) 20% 80

3

3

XLPE

3

20

10kV 100Hz 600Hz

3 600Hz

1kHz

1kV 6kV 3

3

3

200Hz 6kV 100Hz

8kV 3 1%

(a) Water tree expanded to 20%

(b) Water tree expanded to 40%

(c) Water tree expanded to 60%

(d) Water tree expanded to 80%

3

Fig.4 Ratio of third harmonics. 
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Fig.9 Loss current waveform of each model. 
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