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A new fault location method of transmission lines based on double-terminal traveling wave
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(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources (North China Electric
Power University), Baoding 071003, China; 2. Hebei University of Engineering, Handan 056038, China)

Abstract: For the influence of traveling-wave detection accuracy and wave velocity on the location accuracy in traveling
wave fault location technology, a new double-terminal traveling wave fault location method is proposed. First, the
characteristics of Variational Mode Decomposition (VMD) and Teager Energy Operator (TEO) is introduced and applied
to traveling wave detection. Second, by analyzing the propagation path of fault traveling wave, a new fault location
algorithm that avoiding traveling wave velocity influence is deduced based on the principle of double-terminal traveling
wave fault location, the wave head of traveling wave reflection does not need to detect using this algorithm, and its fault
location principle is simple. Finally, EMTDC simulations prove that the method is correct and accurate. A lot of
simulations results show that this method has better effect on traveling wave detection, and location accuracy is higher.
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Table 1 Parameters of transmission line

ZHHFR p(Q/km)  x/(Q/km)  g/(S/km) b/(S/km)
FRFS8 0034166 0423522 1.0x107  2.70573x10°
ZRFSHE 0.166473  1.073 471 1.0x107  1.93555x10°
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Table 2 Fault location results under different conditions

ﬁi‘(_mﬁl——{ FLEE L o/ v/ DIFELS R 75/
Bi/km KA us us H/km km
Ag 50 102 570 30.357 +0.357
30 AB 100 102 570 30.357 +0.357
ABC 200 102 570 30.357 +0.357
Ag 50 169 503 50.297 +0.297
50 AB 100 169 503 50.297 +0.297
ABC 200 169 503 50.297 +0.297
Ag 50 269 403 80.059 +0.059
80 AB 100 269 403 80.059 +0.059
ABC 200 269 403 80.059 +0.059
Ag 50 336 336 100 0
100 AB 100 336 336 100 0
ABC 200 336 336 100 0
Ag 50 437 235 130.059  +0.059
130 AB 100 437 235 130.059  +0.059
ABC 200 437 235 130.059  +0.059
Ag 50 537 135 159.821 -0.179
160 AB 100 537 135 159.821 -0.179
ABC 200 537 135 159.821 -0.179
Ag 50 604 68 179.762  -0.238
130 AB 100 604 68 179.762  -0.238
ABC 200 604 68 179.762  -0.238
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