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Abstract:

The tie-line power oscillation of the two-area interconnected system due to power impacts is strictly
derived. The power oscillation process caused by disturbance is divided into three stages, namely
before, during and after the disturbance, and dynamic equation for each stage is established and the
variation of the state point is derived. Based on the theory of distribution of impact powers in power
systems, the tie-line power of the two-area system after power impacts is analysed. After the
disturbance, the tie-line power takes on damped oscillation of inter-area low-frequency oscillation
mode, and the steady-state power depends upon the total inertia time constant of the generators in
both areas, meanwhile the expression of power oscillation similar to step response of second-order
system is derived and the formula for the peak power during the first swing, which is mainly
determined by the ratio of total inertia time constant of both areas and the damping ratio of the inter-
area oscillation mode, is obtained. The effectiveness of the proposed equations is verified by numerical
simulations and the analysis on the generator-tripping contingency of North China and Central China
interconnected system.
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