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Abstract—The effect of controllers-Exciter, Power System Stabilizer, and Static Var Compensator-in
one machine infinite bus system is investigated in this paper. The structure of generator state matrix with
controllers is represented, while the Static Var Compensator is installed in generator terminal bus. Eigen-
value analysis is performed and the effects of controllers to the dominant eigenvalue in one machine in-
finite bus system are represented by first order eigenvalue sensitivity coefficients while the operating con-
ditions of the system are varied. Optimization of controller parameters using first order eigenvalue sen-
sitivity coefficients is performed by the Simplex Method. It is proved that exciter control is the most ef-
ficient method to improve stability of the system and the effect of Static Var Compensator is small, in the
case of one machine infinite bus system.
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Table 1. The results of eigenvalue analysis.

Eigenvalue
Mode SPR
Real Imaginary
1 -6.00967 -377.99960
.90493
2 -6.00967 377.99960
3 -11.07251 -375.74170
.83098
4 -11.07251 375.74170
5 -100.00050 - -
6 -43.55057 -40.60297
.00118
7 -43.55057 40.60297
8 -10.83988 -28.56851
09218
9 -10.83988 28.56851
10 -39.64554 - -

11 -42.93488 - -

14 -2.00000 - -

15 -0.39358 -0.47335

.00538
16 -0.39358 0.47335
17 -0.13401 - -
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Table 2. Sensitivity coefficients of controllers.

Con- Paramet- Eigenvalue Sensitivity

troller er

Case 1 Case 2
KE  031423x30° 0.1046Xx 107
Exaiter oIy
Tf 0.2095 % 10° 0.1533x 10°
Kgs 0.5292x 10* 0.3718x 10*
Tq 0.2674% 10°® 0.2036 X 10
PSS
Tql 0.2985 % 10° 0.2110x 10°
Tql' 0.2780% 10° 0.1957% 10°
Kr 0.2207% 10° 0.1418 % 10°
SVC
Tr 0.1598 X 10° 0.9949x 10°

Table 3. Initial values of controller parameters.
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Controller SvC PSS Exciter
Parameter T, K, K, Ta To T; K
Initial Value 0.15 50 10 0.5 0.5 0.715 0.4
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Table 4. The change of controller parameters in optimization process.

Interation No. "
m Initial Value

1 2 3
T, 0.15 0.25 0.15 0.05
svC
K. 50 48 50 52
K, 10 8 6 4
T, 7.5 7.6 7.7 7.8
PSS
Ta 0.5 0.4 03 0.4
Ty 0.5 0.4 0.5 0.4
T; 0.715 0.815 0.915 1.015
Exciter
K: 0.4 0.1 0.05 0.03
Table 5. The results of eigenvalue analysis in optimization process.
Iteration 1 2 3
Real -0.05927 -0.44970 -0.53203
Eigenvalue
Imaginary 8.84417 8.21490 8.97241
SPR 0.95877 0.70896 0.68896
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