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Abstract

The Taylor model concept is introduced to design a controller with input and output data only. The
parameters in Taylor model can be estimated using the input and output data and a controller can be designed
based on Taylor model. The accuracy of Taylor model approximation can be improved by increasing the
observation window and the order of Taylor model. The LQR method is applied to Taylor model to design
power system stabilizers (PSS), and compared with the conventional PSS.
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Fig. 1. Comparison between the system output
and the Taylor model output (data
n=100, order N=2)
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Table 1. rms error of Taylor model (x107%)

Data | N=2 | N=3 [ N=3 | N=4
Case a| 100 | 1.0030 | 0.9690 | 0.8440 | 0.7870
Case b| 180 [ 0.2674 [ 0.2593 | 0.2464 | 0.2459
Case c| 260 |[0.2334 | 0.2270 | 0.2221 | 0.2218
Case d| 340 |0.2230 [ 0.2172 | 0.2148 | 0.2146
Case e| 420 {02186 | 0.2130 | 0.2115 | 0.2114
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Fig. 2. Outputs of the CPSS and TMBPSS in
the normal loading condition
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Fig. 3. Outputs of the CPSS and TMBPSS in
the heavy loading condition
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Fig. 4. Outputs of the CPSS and TMBPSS in
the three-phase fault condition
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Fig. 6. Robustness of the TMBPSS for
three-phase fault condition
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APPENDIX
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(One machine infinite bus (OMIB) power system)
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Fig. A. 1. One machine infinite bus power system
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Table A. 2. The parameter of Generator, Turbine,
and Governor ( e , Model)

M D T X4
9% 0.01 7.76 0937
Xq x4 T, Fi
056 0.19 0.1 1
Kg Tg
10 0.1
E A3 BS3Y¥
Table A. 3. The operating points
P Q V4 g I
1 0.2 1£29.602° |[1.0198«18.292°

ki A.4 ®&M ol
Table A.4. Transmission line data

T8 A, 2. YBHEQl MEAE ores TIE
Fig. A. 2. Conventional power system stabilizer model.
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Table A. 1. The parameters of PSS
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Fig. A. 3. Governor modei.

1+ 5T,

a8 A4, EHl 24
Fig. A. 4. Turbine model.
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