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Study on Shunt Gap Lightning Protection for 35 kV Overhead Transmission Lines
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ABSTRACT: To solve the faults caused by lightning stroke in
35kV overhead transmission lines, it is proposed to use shunt gap
as the lightning protection. The protective principle of shunt gap
isanalyzed and the structure and structural sizes of shunt gapsfor
35kV overhead transmission lines are designed. A lot of lightning
impulse and power frequency arcing tests are performed with
shunt gap test specimen, and test results show that shunt gap can
effectively make insulator strings and wires exclusive from
ablation of power frequency arc incurred by lightning stroke. The
lightning trip-out rate of 35 kV overhead lines with shunt gap is
calculated, on this basis the authors recommend that when shunt
gaps are equipped in 35 kV transmission lines, in order to restrict
the increase of the lightning trip-out rate the number of insulator
pieces in a single string should be changed from origina three
piecesinto four pieces.

KEY WORDS: 35KV overhead transmission lines; lightning
protection; shunt gap; lightning trip-out rate
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Fig. 1 Thestructure of shunt gap
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Tab.1 Theparameters of shunt gap samples
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Tab.2 Resultsof lightning impulse test
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Fig. 2 Flashover paths of lightning impulse test
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Tab. 3 Results of volt-second char acteristics test
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Tab.4 Resultsof single phase insulator test
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Fig. 3 Test configuration of horizontal shunt gap
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Tab.5 Resultsof three-phaseinsulator test
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Fig. 4 The condition of up and down electrodes
in shunt gap after test
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Fig. 5 Waveforms of voltage and current in

power frequency arc test
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Fig. 6 Development of three-phase arcs
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Fig. 7 The condition of vertical shunt gap after test
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Tab. 6 Lightning trip-out rate of 35kV lines
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