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An Algorithm of Predicting the Zone 3 Trip Time of Distance Relay by using PMU
Data when Power Systems Face Cascaded Event on Transmission System
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Abstract - Defense systems are needed to prevent catastrophic failures of a power grid due to cascaded events.
Cascaded events can be attributed to improper operations of protective relays. Especially, it is the most dangerous
problem that trips of backup relays by overload. In this paper, a new algorithm of predicting Zone 3 acting time of
distance relay is proposed using the real time synchronized data from PMUs on the transmission system when the power
system is danger. In the proposed, some part of the power system are outage when some unexpected fault in the power
system, the algorithm will monitor the impedance locus of distance relay. At this time, if there is a big change of
Impedance locus, the algorithm will calculate the Zone 3 acting time of the distance relay by the over load. In the case
studies, the estimation and simulation network have been testified and analysed in Matlab Simulink.
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Table 1 Power Flow normal states and 13-14 line outage
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o

Normal states after 13-14 line outage
From To PIMW] From To PIMW]
13 14 334 13 14 0
5 6 5324 5 6 822.1
6 11 306.6 6 11 639.8
10 11 3126 10 11 617.4
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Table 2 Input data for Simulation system

Line connection Resistance | Inductance Power
{121 [mH] [(MwW]
Genl-Loadl 3.2 6.73755 489
Genl-Load?2 56 11.79071 48.2
Loadl -Load2 1.6 4.24465 1.9
Loadl-Load3 2.4 8.75881 7.3
Load2-Load3 48 10.10632 N
Load2-Load4 5.6 520812 11.1
Load3-Load4 1.6 8.28718 2.4
Load3-Gen2 2.4 6.13117 352
Load4-Gen?2 48 8.08506 26.4
E 3 AMEe0ld Ase Mol RENMHEL REAY
Table 3 Each bus Active Power and Reactive Power in
simulation
Bus Active Power Reactive Power
MW] [(Mvar]
Genl 243.10 136.40
Gen?2 96.50 148.90
Loadl 122.76 48.51
Load? 49.50 2397
Load3 91.20 26.60
Load4 91.00 41.46
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Table 4 Line QOutage Scenario

NO Line Time [sec]
1 Genl-Loadl(1) 20
2 Genl-Loadl(2) 40
3 Genl-Load2(1) 60
4 Genl~Load2(2) 80
5 Load3-Gen2(1) 100
6 Load3-Gen2(2) 120
7 Load4~Gen2(2) 140
8 Load4-Gen2(2) 160

2 A8 ZHZEY YF Al PMU 2S5 Ho[EIE 0l E€F

2r

Trans. KIEE. Vol. 58, No. 12, DEC, 2009

5000 -
|
5000 -| |
4000 E
I
3000 - s \X
2000 e E
4 ) LN e
1000 o it .
¢ . .
0 80 160 150 ana
t{sec]
OE 6 ME EE oE ZAME HEHHT dugas Ay

X~
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