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Abstract:

The occurrence of various faults in the transmission lines is inevitable due to the power transmission
lines' complexity and length. Detecting, classifying, and locating faults in these systems can prevent
further damage to the power grid. Algorithms based on the traveling wave theory are often
implemented based on signal processing methods and can determine only the location of the faults.
Determining the type of fault due to the wide variety of possible faults in the transmission lines can
help the protection system operate more reliably and faster. Accordingly, in this paper, an integrated
fault detection, classification, and location model is proposed, which uses only the voltage signals
measured on one terminal of the transmission line. In order to extract features from the primary signal,
Gabor wavelet transformation is used and its results will be utilized for fault detection and
classification. Next, the traveling wave concept is applied to determine the fault section and estimate
its location. In addition, due to the installation of the reactive power compensator in the transmission
line, the performance of the protection system must be updated. Simulation results in MATLAB
demonstrate the accurate performance of the proposed model in fault detection, classification, and
location. By employing the proposed strategy, the average accuracy of fault classification and location
is 100% and 99.573%, respectively.
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Figure (1): Flowchart of the proposed method
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Figure (3): Diagram of the pattern of wave propagation caused by a fault in the transmission line based on the theory of
traveling waves
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Figure (4): Simulated transmission system with SSSC
Table (1): Simulation parameters and default threshold values
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Figure (5): Settings of three-phase voltages measured on terminal T1-scenario 1

S g gl oSl a4 (68959 lgrear g oads Sl (0) US55y slazge S 5l S SO Jolae (Slej 0yt
UK el i Jlael b el ot o0ls olis (7) UK o oo oty ol 98,5 co Jlae] 1ol8 Szgn L 5 iiee

800

400

O -

-400 :
L0 —
800

400 ‘ | |
O - E
-400 -

-800

800

400 ¢

Ve(kv) - Va(kv)  Va(ko)

0.055 0.06 0.065 0.07
Time(s)
V (59 )b -0 S 5Ly sbazge JSb S SO Jolro (Sloj oy sbajlids :(F) Sl

Figure (6): Time window voltages equivalent to one cycle of voltage waveforms Figure 5- Scenario 1

i % 10°
>~ 5 [osemre R
-
G < Mt
o X 10
=~ S5 Teosma | T
~
G -
L X 10
=~ 50 | T
~ ]
) 0’ R |V it ]
0.055 0.06 0.065 0.07

Time(s)
V g2l —F JSb slagge JSob b jblo y 98 sla JUSw 1(V) S
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Figure (11): Time window equivalent to one cycle of voltage waveforms - scenario 3
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