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Reduction of Size and SFs Gas Volume in HVDC Gas-insulated

Switchgears with Conductivity Graded Materials

Naoki Hayakawa
(Nagoya University)

Abstract :

Functionally graded materials (FGM) with graded permittivity (e) and conductivity (o) are
promising as one of the effective techniques for the reduction of size and SF; gas volume in high
voltage direct current (HVDC) power apparatus such as gas-insulated switchgears (GIS) and
transmission lines (GIL). Toward the practical application of FGM to HVDC GIS/GIL spacers, we
investigated the electric field reduction effect and the discharge inception voltage enhancement
effect of € and o graded materials (e/o-FGM). The results show that €/0-FGM spacer with
grading to lower permittivity (GLP) (e, from 12.7 to 4) containing 0 to 26.9 vol% SrTiOsfilled
epoxy composite and U-shaped graded conductivity containing 5 to 10 vol% SiC-filled epoxy
composite is effective for electric field reduction under DC steady state and lightning impulse (LLI)
voltage. The discharge inception voltage of €/0-FGM spacer in SFs gas at 0.5 MPa-abs under LI

voltage is also estimated to be 26% higher than that of conventional spacer without /o -grading.
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