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O ABSTRACT 0O

Electrical power system security and reliability are considered to be the main tasks of
transmission system operators (TSOs), but many research on power system security missed
the assessment of the impacts of protection systems on system security. Therefore, in this
paper, we present an assessment of the influences of the parameters and the functions of
distance protection devices in transmission networks (especially the Direct Under-reaching
Transfer Trip function (DUTT)) upon the dynamic security of the power system.

The effects of distance protection systems were analysed using a set of indices that are
determined based on the number of pickups and unwanted operations with the
corresponding time instants, as well as the amount of lost load and the time duration in
which the impedance trajectory is inside the distance protection zones, throughout taking
several contingencies into consideration.

As a result of the assessment, we get a ranking of distance protection devices that is useful
to highlight weak points of the protection system which affect power system security. We
also get a ranking of contingencies that is useful to determine cascade tripping cases and
critical system conditions after the fault. This enables the selection of the optimal
algorithms for distance protection relays and thus ensures a more secure operation of the
electrical power system.

Keywords: Distance protection, dynamic security assessment, blackout prevention,
security indices, direct under-reaching transfer trip.
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d D, 0.6321 1 0.6321 | 0.6321 | 0.6321 | 0.6321
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DUTT DUTT DUTT DUTT

D, 0.5913 0.2506
Cl1 0.9199 0.2172

D, 0.0876 0.0886

D, 0.0876 0.0934
C2 0.9199 0.0944
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D;s 0.2315 0.1653
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Dg 0.5913 0.3080
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C4 0.9199 0.1579
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Dio 0.3425 0.0922
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D, 0.6265 0.6273 0.6301 1 0 0.628
Dg 0.629 0.6254 0.6261 1 0 0.6290
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Cl 0.0872
D, 0.0912
D, 0.1981
C2 0.1087
D, 0.3425

Print ISSN: 2079-3081 , Online ISSN:2663-4279
265

journal.tishreen.edu.sy




Tishreen University Journal. Eng. Sciences Series @ 2023 (6) 2asll (45) alaall Lavxigl) aglall . 0050 daala dlae

D, 0.0886

C3 0.0903
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