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Fig. 1. Structure of thyristor-type excitation system and PSS used in the
studies.
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Optimize K, 7} and T;,
as described in Section 11LB

Fig. 2. Tteration procedure for the scheme with a series of lower dimension
vectors of PSS parameters.
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Fig. 3. Configuration of the IEEE four-generator test power system.

TABLE
PARAMETERS, INITIAL VALUES, AND BOUNDS FOR
THE ORIGINAL PSS PARAMETER SETTING

Tw(s)  T:0s) Te(s) Vemas 1) Vsmm (D10
10 0.02 54 02 0.2
T, (s) T tmex (q) T imin (g‘) LE (g) y e (S')
0.05  4T;(s)  0.17:(s) 3 4T3(s)
?‘_:]mi'n (S) ]{S‘ (p . ) K’S max (p- “-) K’S rRin (p u. )
01T5(s) 20 4 K 0.1 Ky

TABLE II
EIGENVALUES, FREQUENCIES, AND DAMPING RATIOS OF ELECTROMECHANICAL

MOoODES FOR THE ORIGINAL PSS PARAMETER SETTING

MACHINE
(GROUPS

CONDITION 1)

CONDITION 2}

CONDITION 3)

G2 VERSUS
Gl

G4 VERUS
G3
G3, G4
VERUS G,
G2

-1.9381+/5.738
0.913Hz,0.319
-2.1651+5.936
0.945Hz, 0.343

-0.530173.504
0.558Hz,0.149

-1.8391/5.628
0.896Hz,0.311
-2.096175.818
0.926Hz, 0.339

-0.52072.845
0.453Hz, 0.180

-1.896+75.817
0.926Hz, 0.310
-2.1284/5.862
0.933Hz, 0.341

-0.52073.406
0.542Hz, 0.151
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Fig. 4. Swing curves for the contingency with one of Line 8-9 tripped.
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TABLE III
INTERMEDIATE DATA DURING ITERATIVE PROCESS FOR SCHEME I ON IEEE FOUR-GENERATOR CASE

Tteratio N .
5 [A; B; Cf AQ Bg C;_r A3 B_; (.3 A4 B4 (.4]T

s=[-4.1e-6 3.2e-4 -25e-5 2.7e-6 2.3e-4 24e-5 44e-6 13e-5 25e-5 1.2e-5 -99e-4 7,3e-5]T
a=[20 0.0646 29989 20 0.0603 3.0011 20 0.0506 3.0012 20 0.005 3.0033]"
Hmin =345.7, ¥ =45.7, J/=0.1859

s=[-2.6e-6 2.9e-4 -13e-5 7.le-6 -7.5e-5 5.1e-5 2.6e-5 -22e-4 13e-4 6.5e-6 -59e-4 3.5e-5]"
a=[20 0.0646 29989 20 0.0603 3.0011 20 0.0506 3.0012 20 0.005 3.0033]"
=0, ¥ =0, J=0.1856

Hmin

*4,, B; and C, correlate with 9./ / oK

si *

0J /0T, and 0J /9T, , respectively.
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Fig. 6. Configuration
system.

Fig. 7. Eigenvalues for electromechanical modes (a) before and (b) after opti-
mization for Case 1, respectively.




TABLE VII
PARAMETERS, INITIAL VALUES, AND BOUNDS FOR
THE ORIGINAL PSS PARAMETER SETTING

Gspae)  Tw(s)  Tifsh  Ta(s)  Ts(s)
1.0 10 3.0 .00 3.0
0.5 10 5.0 0.40 1.0
0.5 10 3.0 0.20 2.0
2.0 10 1.0 .10 1.0
1.0 10 1.5 0.20 1.0
4.0 10 0.5 0.10 0.5
7.5 10 .2 .02 (0.5
2.0 10 1.0 0.20 1.0
2.0 10 1.0 0.530 2.0
1.0 10 1.0 0.05 3.0

TABLE VIII
PARAMETERS DERIVED By SCHEME Il For CASE 1

K-s T; Tj KS TJ' TJ
1 1 3 1 5
3 2

Relatve Rotor Angle (deg)

Time (sec]

. Swing curves relative to COI for Case 1.




TABLE IX

PARAMETERS DERIVED BY SCHEME Il FOR CASE 2

Ks Ty T; Ks

Ty

2 0.240 3.116 b 0.5

1 2998 1997 2.199
0.820 1304 0.655 3.001
7370 002 0.475 1.828

2 1 2 2

3
0.574
0.05
0.1
3,206

-1 '
"?3 -2 -1

&)

Fig. 9. eigenvalues for
electromechanical modes




Relatve Rotor Angle (deg)

L 1

Time (sec)

Swing curves relative to COI for Case 2.
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