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Load Frequency Control Charateristic of 2-Area Power
Systems by Optimal PID Controller
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Abstract— This paper describes for the applicability of optimal PID controller to the load frequen-

cy control of 2—area power systems. The proposed optimal PID controllers are designed by the

optimization technique of P.LD’s gain coefficients using the relatively ingeneous simplex method,

and we have considered the system sensitivity for the optimal gains and the stable effects of

systems to speed regulation changes. This PID controller for load frequency control systems with

exciter shows better performances and robustness than conventional tie-line bias controller.

Key Words : PID Controller, Simplex Method, Speed Regulation, Robustness
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p: 1 A%AS
Table 1 System parameters

fy=60Hz Tt =Tz =0.08sec T
Tu=T,=0.3sec D,=D,=0.0083p.uMw/Hz
H,=H,=5.0sec R,=R,=2.4Hz/puMw
T*,=0.545p.uMw/Hz T* =T*,=0.05p.uMw/Hz
Sp=S,=1.25 Than=Thna="06.17sec

Ko =Kne=0.57
Ki=Ki= —0.05
Ka=K,=25.0

T =Tr=0.5sec

Tar=Tx,=0.0sec

Te=Ti=1.0sec

K =Ki=0.04 P.=P,=2,000Mw

a.=P,/P.=-1.0 APy, =0.01, 4P,,=0.0p.u.
0Py/3 | V)| =0Pw/d | V.| =1.0p.u.
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Fig. 2 Calculation flowchart
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of optimal gain
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Table 2 Performance indices
(P.1.=4.534390E~-1) and sensitivity

Parameters 105% P.L Sensitivity
K 4,537610E-01 3.660889E-03
Ki 4.534740E-01 4.416728E-04
K 4.544590E~-01 2.208364E-04
K., 4.537570E-01 3.572817E-03
K. 4.534746E-01 4.416732E-04
Ky 4.534590E-01 2.208364E-04

B3 4% x4% Wsae) A4A5s 97
A%

Table 3 Optimal gains and performance indices
due to changes of speed regulation
factor

R 1.2 2.4(71%) 3.6

Kri/Kp, [42.62415/42.62415(90.81149/90.81149 138.97340/138.96000

K,/Kg { 0.01102/0.01101 | 0.01243/0.01242 |0.01286/0.01286

Koi/Koz | 1.83022/1.83022 | 1.51815/1.51815 |1.43964/1.43964

P.L 4.528675E-01 4.534390E-1 4.539336E-1
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