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Factors Affecting Insulation Performance of GIL Column Epoxy Resin Composite Insulators

WANG Na, DAI Tongling, LIU Jicheng, WU Wenhai, YU Liangqing, ZHANG Hao
(New Northeast Electric Group High Voltage Switchgear Co., Ltd., Shenyang 110025, China)

Abstract: Gas-insulated transmission line (GIL) has the advantages of compact structure, safety and reliability,
large transmission capacity, small capacitance current and no electromagnetic interference. The insulator supports
the conductor in GIL, its performance determines the technical level and the long-term reliability of GIL. This paper
analyzes the factors of insulation performance for epoxy resin composite insulator, including the root R of column insu-
lator, the angle of column insulator, the diameter of low voltage terminal component, the epoxy thickness of high
voltage terminal component. The results are as follows: under the permission of the structure, the larger of the root R
of column insulator, the smaller the electric field intensity; the larger the angle of column insulator, the smaller the
electric field intensity, however, the greater the electric field intensity on the low voltage terminal component, the
more consideration should be taken in the design. The larger of the low voltage terminal component diameter, the
smaller the intensity of the electric field; the larger of the epoxy thickness of high voltage terminal component, the
larger the value of the surface vector of the insulator is, the smaller the electric field intensity of the high voltage ter-
minal component is, the design should be considered at the same time. The UHV GIL column insulator which devel-
oped with above theories has passed the insulation type test, which indicates the reliability of the related conclusions.
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Fig. 1 The figure of columnar epoxy resin composite

insulator of GIL
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Fig. 2 The description of surfaces
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Fig.3 The voltage distribution of GIL
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Fig.4 The electric intensity distribution of GIL
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Fig. 5 The E; distribution of columnar insulator(surface 1)
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Fig.6 The E., distribution of columnar insulator (surface 2)
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Fig.7 The root R of column insulator
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Fig. 8 The curve between electric intensity

and R of surface 1
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Fig. 9 The angle between electric intensity

and the insulator
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Fig. 10 The curve between electric intensity and angle o
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Fig. 11 The shape of low voltage metal
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Fig. 12 The curve between electric intensity and low

voltage metal diameter
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Fig. 13 The epoxy thickness d of high voltage metal
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Fig. 14 The curve between electric intensity and the epoxy
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Fig.15 The UHV columnar epoxy resin composite insulator
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