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Abstract: Aiming to the copolymerized polypropylene (PP) material with low transparency, an electrical tree
initiation voltage test system based on high frequency current sensor (HFCT) was designed. It was confirmed that
the test system could detect partial discharge signal as low as 5 pC, and the test sensitivity was higher. Through the
identification test of partial discharge signal, it was found that the main spectra of discharge caused by electrical
tree initiation located at 12.9 MHz, which were different from the other disruptive partial discharge signals
probably generated in test system. It was proved that the obtained partial discharge signal with a specific frequency
characteristic was caused by the electrical tree initiation of sample. The transparent XLPE sample was conducted

verification experiment, it was found that the electrical tree initiation voltage measured by the test system was
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almost the same as that measured by microscopic observation system, which confirmed the practicability of the

electrical tree initiation voltage test system based on HFCT. Then, the effects of three voltage stabilizers of
AOHBP, RBBT, and RQCT on the AC electrical tree initiation voltage of copolymerized PP material were

investigated, respectively. The results show that three kinds of voltage stabilizers can all increase the initiation

voltage and quenching voltage of partial discharge in the process of electrical tree initiation of PP with appropriate
addition amounts. The optimal components are PP+0.6 phr AOHBP, PP+0.4 phr RBBT, and PP+0.6 phr RQCT,
respectively. Among them, PP+0.6 phr AOHBP has the best inhibiting effect of electrical tree initiation, making the

initial voltage of electrical tree increase by 33.0%.
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Fig.1 Diagram of electrodes and specimen structure
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Fig.2 Test system of electrical tree initiation
voltage based on HFCT
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Fig.3 Schematic diagram of

minimum discharge calibration test
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Fig.4 Pulse waveforms triggered by

different calibration discharge signals
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Fig. 6 Amplitude-frequency characteristic curves of
partial discharge of electrical tree and different

interference signals
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electrical tree induced discharges
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Fig.9 Effects of three voltage stabilizers content on the

electrical tree initiation voltage of PP
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partial discharge extinction voltage of PP
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