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Abstract

In this paper, a robust controller using Ha control theory has been designed for the load
frequency control of interconnected 2-area power system. The main advantage of the proposed Ho
controller is that uncertainties of power system can be included at the stage of controller design.
Representation of uncertainties is modeled by multiplicative uncertainty. In the mixed sensitivity
problems, disturbance attenuation and uncertainty of the system is treated simultaneously. The
robust stability and the performance of model uncertainties are represented by frequency weighted
transfer function. The design of load frequency controller for each area was based on state-space
approach. The comparative computer simulation results for the proposed controller and the
conventional techniques such as the optimal control and the PID one were analyzed at the
additions of various disturbances. Their deviation magnitude of frequency and tie line power flow
at each area were mainly evaluated. Also the testing results of robustness for the cases that the
perturbations of the all parameters of power system were amounted to about 20% were introduced.
It was approved that the resultant performances of the proposed He. controller with mixed
sensitivity were more robust and stable than the one of conventional controllers.
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Tg : Speed governor time constant
T, : Turbine time constant
Tes : Power system time constant
Kps  : Power system gains
R . Self-regulation coefficient of generator
Af : Frequency deviation
AP;  : Change in steam turbine output
AP;  : Change in governor-valve position

APy : Change in load demand
APy : Tie-line power flow deviation

P, : Rated area power

Piiemax : Maximum tie-line power

aj; : Ratio of the rated power of area i and j
&; : Nominal values of phase angles

i,j :Area(i,j=1,2)
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Te = 0.08 [s]

Ty = 0.3 [s]

R; = 24 [Hz/p.u.MW]
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Ti* = 0.545 fo.u.MW/Hz]
Piiemax = 0.1 [p.u.MW]

Pu = 2000 MW}

&% = 30 [deg]
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