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A New Two-Terminal Traveling Wave Fault Location Method Based on Wavelet Transform
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ABSTRACT: A new two-terminal fault location method, which
is not affected by traveling wave velocity and length of
transmission line, is proposed. By means of phase-modulus
transform of abrupt-changed voltage and current, the modulus
maximum is solved by dyadic wavelet transform; by use of
points corresponding to modulus maximums at both sides, the
moments, when traveling waves arrive the buses, can be
determined. By means of comparing the polarity, the reflected
waves coming from faulty point and adjacent bus respectively
can be well recognized; the ratio of fault distance to full length of
transmission line can be calculated by the ratio of the times when
initial traveling wave arrives buses at two terminals to the times
when traveling wave reflected by faulty point arrives buses at
two terminals; finally, by use of locating by tower, the faulty
point is determined. Simulation results show that the proposed

method is effective and possesses high location accuracy.

KEY WORDS: traveling wave velocity; dyadic wavelet

transform; modulus maxima; locating by tower
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Fig. 1 Simulation model
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Fig.2 Refraction and reflection of the wave when single
phase to ground fault occurred at 50 km away from M end
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Tab.1 The concern of wave’s polarity
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Fig.3 Refraction and reflection of the wave
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Fig. 4 Distribution of poles and towers
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Fig.5 Current and modulus maxima at both ends of line
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Fig. 6 Traveling wave of M-bus and modulus maximum
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Tab.2 Simulation results
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Tab.3 Fault location results comparison of two algorithms

B Ta— 2R R (+1%) LR (=1%) PIHPFE(+0.1%) PBRIR2(-0.1%)
AL D M5 A D MH AICFL D RS A ICET D B
20 0.05 0.0501 0.0455 0.0501 0.0545 0.0501 0.0496 0.0501 0.0505
50 0.125 0.125 0.1213 0.125 0.1288 0.125 0.1246 0.125 0.1254
200 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
350 0.875 0.8744 0.8788 0.8744 0.8712 0.8744 0.8764 0.8744 0.8734
380 0.95 0.9493 0.9545 0.9493 0.9455 0.9493 0.9523 0.9493 0.9477
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