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A Study of Optimal Design of the Preporticnal
Load-Frequency Controller for a Self-service Power Station.
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Abstract

The object of this work is to study an optimal design problem of the preportional lsad-frequency
controller for the single-control arca power system. The selfservice poweer station is still a popular
means as a power supplying source on ships or in a certain manufacturing area. The power system
of this kind can be formulated as a single control-area system and it attracts a certain academic
interest in controlling the system frequency under disturbances.

In this paper, the single control-area system is mathematically formulated as a linear, time-invariant
system in state-space under certain assumptions.

The optimal proportional control law and the realization of the controller in closed loop-version is
studied so that the final system designed can attain the system frequency to the nominal stationing
value after the small load-disturbance.

As in general cases of optimal design problems, the performance index is assumed to be quadratic
in states and the control effort, and the infinite time control precess is assumed in this work.

The final control system realized depicts certain improvements in case study; in stability, transient
responses and in steady-state frequency deviation, even though the steady state error did not attain
the zero value.
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Fig 2. Block diagram of the power system.
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