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Fig.1 Overall structure of wide-area time-delay damping

controller based on parametric Lyapunov theory
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Table 1 Modal analysis results of four-generator
two-area system
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Table 2 Geometric observability index of Mode 1

T mE L TG
F9 ey a7 e o
1 51,3 1.000 0 6 Is 0.868 2
2 I 0.957 2 7 Pg_y 0.863 9
3 0,3 0.938 1 8 Osy 0.863 9
4 51_4 0.926 7 9 I, 0.641 2
5 P, g 0.869 3 10 Iy 0.641 2
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Table 3 Parameter range of y corresponding

My My

to different values of time delay 7

T/s b

0 0.833 789
0.2 0.732 465
0.4 0.360 823
0.5 0.327 396
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Fig.3 Simulative waveforms without time-delay
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Design of wide-area time-delay damping controller based on parametric Lyapunov theory
DING Guili',LIN Tao',CHEN Rusi',PAN Mingsen',XU Xialing’
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Central China Electric Power Dispatching and Communication Centre, Wuhan 430077 , China)

Abstract : As for the potential power oscillation in tie-lines, the wide-area measurement data is employed and the
suitable feedback signals are selected to control the wide-area time-delay damping quickly. The linear model of
power system is established considering the transmission time delay of the wide-area measurement signals. Mean-
while ,a novel wide-area time-delay damping controller is designed , whose control law and parameters can be directly
obtained based on parametric Lyapunov function. Moreover,an interconnected electric power system model is estab-
lished based on the four-generator two-area simulation model. The time-domain simulation shows that the proposed
wide-area time-delay damping controller can effectively damp the inter-area oscillations of the interconnected system.
Key words : power oscillation ; wide-area damping controller; time delay ; parametric Lyapunov theory ; output feed-

back control
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