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Growth Characteristics of Electrical Tree in
Laminar Composite Insulation for Wind Turbine
Generator Under Repetitive Impulse Voltage
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Abstract: Under repetitive impulse voltage, tests of the growth characteristics of electrical tree were conducted on
laminar composite insulation consist of impregnating resin and insulating tape for wind turbine generator. The
effect of impulse voltage repetitive rates on the electrical tree initiation characteristics, morphological features, and
growth curve of the insulation composited by epoxy modified unsaturated polyester resin with polyimide film
reinforced mica tape was studied. The growth characteristics of electrical tree extending feature along the interface
of insulating tape was analyzed. The results show that under the bipolar square wave impulse voltage with the peak
voltage of 7 kV and the repetitive rates of 500 Hz, 1 000 Hz and 2 000 Hz, respectively, the electrical trees in
samples are all branch-shaped and the branches are relatively sparse. The electrical tree extends laterally along the
interface when it grows to the insulating tape, hindering the radial growth of the electrical tree, increasing the
breakdown time of the sample. With the increase of the repetitive rate of the impulse, the initiation time of the

electrical tree is shortened, the initiation rate is promoted, the branches increases and its discharge channels
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becomes thinner, the fractal dimension is almost unchanged, and the average radial growth rate increases.

Key words: electrical tree; wind turbine generator; laminar composite insulation; square wave impulse voltage;

epoxy modified unsaturated polyester
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Fig.1 Structure of composite insulation

sample and electrode
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Fig.3 Waveform of bipolar square wave voltage
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Tab.1 Initiation time and rate of electrical tree branches

under different repetitive rates
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different repetitive rates
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