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Transient Stability Constrained Optimal Power Flow
Using Trajectory Sensitivities
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Abstract Transient stability constrained optimal power flow (TSC-OPF) problem is divided into two sub—
problems, which are optimal power flow (OPF) and transient stability control. Trajectory sensitivities of
both velocities and rotor angles of generators with respect to their mechanical input power are calculated
according to the results of transient stability simulation. Shifting active power between the most critical
machine and the least critical one to regain transient stability is obtained according to trajectory sensitivities,
based on which upper and lower active power limits of generators in O PF model are modified and thus OPF
problem and transient stability control can be performed iteratively. Accurate expressions of trajectory
sensitivities and their initial values have been derived instead of using approximate ones by which smaller
shifting active power can be obtained and thus a more optimal operation point of power system can be given.
A biggest rotor angle criterion under the center of inertia reference frame is used to determine critical order of
generators. Furthermore, results obtained from 3-machine 9-bus system and 10-machine 39-bus system
validate the proposed method.
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Fig. 2 Computation flow chart
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Fig. 3 Swing curves of relative rotor angle of
generators with respect to
generator 1 in 3-machine system

Fig. 4 Swing curves of relative rotor angle of

generators with respect to generator
10 in 10-machine system
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