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Research and Development of Automatic Diagnosis System of Lightning
Trip-out Shielding Failure and Back Striking Fault for Transmission Line
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Abstract: In order to improve the automaticity and efficiency of lightning trip-out fault diagnosis for transmission
line, and to minimize the downtime of transmission line caused by lightning failure, a lightning trip-out shielding
failure and back striking fault automatic diagnosis system for transmission line is proposed and developed.
Comparing lightning current with the shielding failure and back striking lightning-withstand level of line tower
based on the tripping information of transmission line and wide-area lightning monitoring data of lightning
location system, the lightning failures tower range accurate positioning and lightning trip shielding failure and
back striking fault automatic identification is achieved. The system has been applied to southern power grid,
updates the long-standing lightning strike fault points by artificial query and lightning accident judgment to real-
time automatic diagnosis, and provides effective technical guidance for rapid disposal of lightning failure and
differentiated lightning protection evaluation of transmission line, so as to ensure the operation of power grid more
security and stability has the vital significance.

Key words: lightning location system; tripping information; judgement of lightning shielding failure and back

striking; lightning fault automatic diagnosis system
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<soapenv: Body>
<tem: GetLineBWEventDataRequest>
<startTime>2015-08-20T12: 00: 00</startTime>

<endTime>2015-08-20T14: 00: 00</endTime>
</tem: GetLineBWEventDataRequest>

</soapenv: Body>
M) 1.2

<soap: Body>

<tem: GetLineBWEventDataResponse>
<HL I 44 B> bl TR </ 1 4 B>
<TIT 54 H>5051</TT 56 4 B>
<J3 TN [E]>2015-08-20T13: 55: 40</4) ] I} Jia)>
<3 T I [E]>500 kV</F I 45 4>
</tem: GetLineBWEventDataResponse>
</soap: Body>
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Fig. 1 The request and response format of trip-out

information of transmission line
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<?xml version="1.0" encoding="UTF-8"?>

<Table name="1% £k % 77 if)' count="4">
<timedate >2015-08-20T13: 55: 40</timedate>
<lineName># filt 1 2k </ lineName >
<timeRadius>60</ timeRadius >
<corridorRadius>1000</corridorRadius>

</Table>

M J3;:

<?xml version="1.0" encoding="UTF-8"?>

<Table name="55 1 % if 45 ' count="n">

<Columns>J | [i]| 28 B | 45 | FRL L (KA )| [1] it </Columns>

<Data>1|2015-08-20T13: 55: 12.439|113.457790

[23.159776]-36.9|1</Data>

<Data>2|2015-08-20T13: 55: 25.662|113.658436

[23.904227|-7.9]1</Data>

<Data>3|2015-08-20T13: 55: 38.588|113.326411

[23.103572|-28.1|2</Data>

<Data>4/2015-08-20T13: 55: 39.782

[113.490187|23.124872|-155.5|6</Data>

<Data>n|2012-08-20T13: 55: 40.976/113.484200
[23.138351|-16.0|3</Data>
</Table>

B2 FRIENETE Web AR & 815K 500518
Fig. 2 The request and response format of
lightning monitoring data
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Fig. 3 Distribution diagram of lightning current when

lightning striking at tower top
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Fig. 4 Electrical geometry model of lightning

shielding failure
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Fig. 5 Schematic diagram of lightning strike wire
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Fig. 6 Flow chart of lightning fault automatic diagnosis method for transmission line
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Fig. 7 Logic structure diagram of lightning fault automatic diagnosis system for transmission line
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Fig. 8 Function design figure of lightning fault automatic

diagnosis system for transmission line
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