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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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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
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Figure (6): Time window voltages equivalent to one cycle of voltage waveforms Figure 5- Scenario 1
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Figure (7): Gabor signals corresponding to the waveforms of Figure 6 - Scenario 1
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L TDOA )l cplils wiies agl +,o840F 5 +,oF+ oA i3 4 SPTa 5 FPTy byl (3) UKo o
Loogd oo plp Uas 585 e o Jol aolee) (V) alasl, b ollas cdl> ol o o amles a5l F,8x) 7

AR


https://jeps.dezful.iau.ir/article-1-514-en.html

Journal of Novel Researches on Smart Power Systems - VVol. 13 - No. 2- Summer 2024

[ Downloaded from jeps.dezful.iau.ir on 2025-04-12 ]

)Lu.u C‘}A‘ ‘5)934 9 )ylf g_i>9.o J—LM SS LYl ol ngt“"g_)‘]‘} JLQ..J‘ W )J Uas @bu&n 9 Lgdu..)d.m.»b 5‘)44.2,“.)

r SPT_—FPT,
doyx2 e " la
2
\9.33x10°% x35.145x10"° )
4.6x10™

=40.1657km

A

s asy @ =40.1657KM | (50 o oo S SLaS o s oo alols 5 el O =40KM s 1 aits

Y 9o b -F-Y

1 s 9% g5 osll abii 4y s 0 FISAKM (s s (a0og) (o) 40 36 50 ol Sy cpg0 soylins o

el o s & (1 0) UK i T b Bl 1ol JUSas §Vi ailgo il ol j0 0230 &, Ry 5 Rr (glazel

500

0
-500

5 (a)

X 1 0 X 0.06033

3 5 r T ™Y 4.271e+05 [ . :
X 0.06117

> Y 2.988e+05

-~

Vo (kv)

t~
UO ‘ LLLLLLLLLLLL A
0.055 0.06 0.065 0.07
Time(s)
(b)

Y 32 bw—Va b bl ye5 JUSuww (D) (Vo) WT Jloge adlge (@) :(Ve) JSi
Figure (10): (a) modal alpha component (V4), (b) Gabor signal corresponding to V-scenario 2
O,Yx) " L1y TDOA ol ool b caiiiads a5l o8V 2 g+, 2+ 0Y o35 4 SPTo g FPT, () +) UKo @ asg5 b
Conly Caom jo 1y las a2 (oolpin oS Lo e @ el FPTO> Tal cg )l ol o ol algs 4l
gl o oolaiwl (V) adasly 1o pgo doles das  sadd )6 o 6l o (ed 4y 0l B2les aseis el

i-1-g XSPTa—FPTa)
=200 ( 1 x
\9.33x107° x35.145x10° @)
5.2x10™

) =154.5953km

i A0 ¥ syl 8l et B g e (slls el 0 =154.5953km d =154km g, ), o5

el ddlg> Cuwd 4 £A9,8Y ¢ YASE

VY


https://jeps.dezful.iau.ir/article-1-514-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-12 ]

Journal of Novel Researches on Smart Power Systems - VVol. 13 - No. 2- Summer 2024

VEY Ll —pgo ojlads — e Jlos —aiadigsr &y08 slopinw )0 (g8 Dladon aloxs

Y 59 bw -F-Y

RE50Q sllas Caoglie Ly oSl alais ay o 0 = 7KMol 5 (0-C) o 4 316 g0 ollas S epsms (32l o

e (V) UK 50 T Jloo 5 (59) 008 (65 03I0l 56 aw (slajlly sl IS o Job b Sloj 0)2y 0050 £
i oddlie BB (VY) UKo [0 50 50 aw 5y seadlie (pl b Jolee ;98 slo LK .l o0

80—
400

0
-400
-800
800
400

0
-400
-800 -
800 — — \
400 -

O, E
-400 - é
800
0.055 0.06 0.065 0.07

Time(s)
T g2 =35 o 90 IS S Sy Jolaa il 0 50) S

Figure (11): Time window equivalent to one cycle of voltage waveforms - scenario 3
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