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Effect of multi-hindered phenolic antioxidant on
DC breakdown behavior of XLPE insulation

ZHANG Dawei, YIN Wei, ZHANG Xun
(State Grid Shanghai Electric Power Research Institute, Shanghai 200051, China)

Abstract: Hindered phenolic antioxidant is a main antioxidants commonly used in cross-linked
polyethylene (XLPE) insulation to improve its processability and long-term electrical performance. In
order to discuss the effect of hindered phenolic antioxidants on the DC breakdown behavior of XLPE
insulation deeply, two kinds of XLPE insulation samples containing different multi-hindered phenolic
antioxidants were prepared, and their properties were measured. The results show that the addition of
hindered phenolic antioxidants can obviously improve the electric strength and breakdown stability of
XLPE insulation, this is because the addition of hindered phenolic antioxidant can introduce deep traps
into XLPE insulation and increase the trap density. However, the energy levels and types of deep traps
introduced by the two multi-hindered phenolic antioxidant are different, therefore the effects of them on
the improving the electric strength of XLPE insulation are different. In addition, the addition of hindered
phenol antioxidant can improve the crystallinity and crystallization uniformity of XLPE, but the effect is
not obvious.
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Fig.1 Molecular structure of antioxidant
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