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PADE APPROXIMATION — This method pertains to the approximation of an

irrational transfer function by a rational one. For time delay, in particular, the
time delay transfer function is approximated by an n”-order approximation.
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The Pade approximation 1s incorporated into the state model, thus allowing
network time delay to be compensated for 1n the optimization.

EXAMPLE SYSTEM — A Three-area system is considered wherein each area

includes droop, speed governor control, turbine and rotor dynamics and
transmission to the other areas. In addition, the model includes long asymmetric
network time delays of 0.5-1.5 sec from one area to another. This system has
two dominant electromechanical modes at 0.301 Hz with 9.1% damping and

0.333 Hz with 1.8% damping.
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SIMULATION RESULTS — The optimization was formulated to provide

damping to both modes but to prioritize the lightly damped 0.333 Hz mode.
Damping control was evaluated for local feedback (FB), network FB without
delay compensation and network FB with delay compensation. Eigenvalues are
compared for each, and various cases are evaluated 1n simulation for a simple
impulse response. Network FB with delay compensation provides the best
damping with less control energy at the specified mode. The 0.333 Hz mode 1s
observable 1n the f,-f; oscillation. This mode dampens fastest with network FB

with delay compensation. System Eigenvalues
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