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Fig. 1 Mild lightning voltage waveform
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Fig.2 Severe direct-lightning waveform
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Fig.3 Two recorded lightning-induced voltage waveforms
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Table 1 Ratio between mode components in various fault types
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Fig. 4 r, value under ABG fault inception angles
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Fig. 5 Typical fault traveling-wave waveform
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Fig. 6 Flow chart of lightning identification
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Fig. 7 Simulated EHV transmission system
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IDENTIFICATION OF LIGHTNING AND FAULT IN EHV TRANSMISSION
LINE TRANSIENT-BASED PROTECTION

Duan Jiandong'*®, Zhang Baohui', Hao Zhiguo', Ha Hengau'"’
(1. Xi’an Jiaotong University, Xi’an 710049, China)
(2. Guangxi University, Nanning 530004, China)
(3. Shandong LuNeng JiCheng Electronic Co Ltd, Jinan 250100, China)

Abstract: It is vital yet difficult to reliably identify lightning disturbance from a fault in transmission lines. The lightning
disturbance includes inductive lightning and mild direct-lightning surges that do not cause any fault, and the state of fault
involves general faults and severe direct-lightning surges that will cause short-circuit. This paper first analyzes various lightning
waves and fault traveling-waves to find the waveform features and magnitude relation among modulus traveling-waves. The
characteristics are as follows: the aerial-mode components are far less than ground-mode component of three-phase lines in the
case of inductive lightning; the sudden-change occurs abruptly at both the front and chopped wave in severe direct-lightning
waveform; the duration of mild direct-lightning is shorter than that of the fault traveling-wave. Then the paper proposes the
principle and the wavelet-transform-based algorithm for identifying inductive lightning, mild/severe direct-lightning and general
faults. A number of EMTP simulation tests show that the novel identification method is feasible and reliable.

This work is supported by National Natural Science Foundation of China (No. 50277027 ) and XU]JI Bounty of China
Electricity Fund.

Key words: transient-based protection; lightning disturbance; fault; modulus traveling-waves; traveling-wave waveform;

wavelet transform; identification
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