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O ABSTRACT 0O

This paper aims to introduce a fast algorithm to discriminate between power swing
and symmetrical fault in digital distance relays. The introduced algorithm is capable to
issue a block decision to these relays when detect a power swing to avoid undesired
tripping of the relays and consequently to avoid cascaded tripping of the power
transmission lines which may causes partial or full blackout. The algorithm can also reset
the block decision when it detects a fault during a power swing to remove the fault as soon
as possible.

The introduced algorithm depends on the usage of wavelet transform to analyze the
voltage and current signals into different levels of frequencies suitable to discriminate
between faults and power swing, then the energy of the desired signal are calculated and
compared with a reference value to issue a block or trip decision suitable for the distance
relay.

To test the performance of the introduced algorithm, a typical power system, consists
of synchronous generator and infinite bus interconnected through two parallel transmission
lines, is modeled in MatLab/Simulink platform. Then several cases of faults and power
swings are simulated. The simulation results of the introduced algorithm showed high
speed and efficiency in discriminating between power swing and symmetrical faults and in
issuing a suitable decision for all tested cases.

Keywords: Power swing, Symmetrical fault, Distance protection, Blocking
algorithm, Wavelet transform, Transmission lines.
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) giall Al gal)
Sy=600 MVA, V,=22 kV, f,=50 Hz, X4=1.81, X4=0.3, X4=0.23, X,=1.76, X=0.25,
X=0.18, T'56=8, T'%=0.03, T'q=0.03, R=0.003, H=4.4, F=0, p=20

il
Sn=600 MVA, f;=50Hz, V/V,=22/400 kV
sdall baglad
Line;=line;,=280 km, lineg; ro=linerz r4=140 km
R;=0.12 Ohms/km, L;= 0.002334 H/km, C;=1.0876*107® F/km
Ro=0.309 Ohms/km, Ly= 0.0034404 H/km, C;=7.751*107° F/km
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