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Computer Analysis Program of Small-Signal Stability of Power System for Tuning
PSS’s Parameters
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(Dong-Joon Kim - Young-Hwan Moon - Jin Hur - Jeong-Hoon Shin - Tae-Kyun Kim - Jin-Boo Choo)

Abstract - This paper describes a novel approach for performing eigenvalue analysis and frequency domain analysis of
multi-machine power system. The salient feature of this approach is a direct approach for constructing the state matrix
equations of linearized power systems about its operating point using modular technique. These state matrix equations
are then used to obtain eigenvalues and mode shapes of the system, and frequency response, or Bode, plots of selected
transfer functions. The proposed program provides a flexible tool for systematic analyses of tuning PSS’s parameters.
The paper also presents its application to the analyses of a single-machine infinite bus system and two-area system

with 4 machines.
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Table 2 Comparison  of Results  and

PWRSTAB's Reslulits

Mode |MASS ZfX A% @3 |PWRSTAB n{A A4z
No. Reat Imag. Real Imag.
1 -37.25 0.0 ~-37.253 0.0
2 -37.19 0.0 ~-37.189 0.0
3 -36.17 0.0 -36.170 0.0
4 -35.99 0.0 ~-35.985 0.0
5 -35.05 0.0 -35.080 0.0
6 -34.22 0.0 -34.218 0.0
7 -30.39 0.0 -30.383 0.0
8 -29.43 0.0 -29.434 0.0
9 -4.700 0.0 ~4.698 0.0
10 ~-4.658 0.0 -4.656 0.0
11 -3.279 0.0 -3.279 0.0
12 -2.529 0.0 -2.529 0.0
13 -0.5771 1+7.015 ~-0.579 7,021
14 -0.5742 +6.793 -0.575 16.798
15 -0.2607 0.0 ~0.261 0.0
16 -0.1739 0.0 -0.174 0.0
17 -0.1688 0.0 -0.169 0.0
18 -0.09293 +3.402 -0.093 +3.406
19 -0.07184 +0.01955 0.014 +0.012
20 0.03180 0.0 -0.010 0.0
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Table 3 PWRSTAB's Results with PSS and without PSS

Mode Without PSS With PSS
No. p Hz L 2R Hz 4
1 |-18.293+j17.867| 2.844 | 0.715 | -17.446+j18.369 | 2.923 | 0.689
2 |-18971+j14.414| 2294 | 0.796 | -18.121+j14.849 | 2.363 | 0.773
3 -0.664+j7.380 | 1.175 | 0.090 | -2.238+j8.560 | 1.362 [ 0.253
4 -(1.665x7.158 1.139 | 0092 -2.153+j8211 | 1307 | 0.254
5 0.014+j3.821 0.608 {-0.004| -0.712+j3.787 | 0.603 | 0.185
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Fig. 11 Frequency Response of PGE(s)-PSSu(s)
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Appendix A: EPRI 17| f:&2M

E Al S7171 H54 Base =100 MVA
Table A.1 Machine Parameters

A5 | A 45 A 5
Xa 175 Xq" 0.24
X4 0.285 Te 52
Xd" 0.24 Teo” 0.011
Xi 0.14 Te 1.9
Xq 163 To 0.053
X 0.47 H (D) 3.0 (0.0)

B A2 6{x7| 2¢ "IEEET1"2 &3t
Table A2 Excitation Model "IEEET1” Parameters

A5 A F % A F 453
Ka 400 Kg 1.0
Ta 0.02 S 0.50
VeMax 73 S 0.82
VrMv -7.3 Kr 0.03
Te 0.3 Tr 1.0
¥ A3 PSS 2% "IEEEST'el &2 FF
Table A.3 Key Parameters of PSS Model "IEEEST”
A 3+ # AT A5 #
Ks 5 T2 0.198
Tw 10.0 Ts 0.0198
T 0.0198 T,y 0.198

Analytical

IEEE




Appendix B: Two-Area System

¥ B.1 E717| 34 &t MBase =900 MVA
Table B.1 Machine Parameters

Trans. KIEE. Vol. 52A, No. 5, MAY. 2003

A & 22 A

A x 4+ A& A5 #
Xq 1.89 T 0030
X'q 030 Teo 0.40
X4 025 Teo 0.050
X 0.20 H (G1/G2) 6.50
Xq 1.79 H (G3/G4) 6.175
Xq 055 D 0.0
X 025 S(1.0) 0.0

“Tao 8.0 S(1.2) 0.0

E B2 0iX7| 29 "EXSTI"®] £8 M+

Table B.2 Key Parameters of "EXST1”

3 & #%

35

Ka

200

Tr

0.01

k3 B3 PSS 2@ "IEEEST'S &R X<
Table B.3 Key Parameters of PSS Model "I[EEEST”

I I 3 s ER
K 20 T 0.02
Tw 10.0 Ts 3.0
T 0.05 Ty 54

PSS M+ RdE st MJYAIAH of

4% HEE A Z23Y

LEZ@E®

A71%8 =22 A 94 78 FE

Tel : 055-280-1318, FAX : 055-280-1390
E-mail : djkim0419@Kkeri.re.kr

29 G EM

A783 =4 A 49A 73 F=R

Tel : 031-420-6130, FAX : 031-420-6139
E-mail : yhmoon@keri.rekr

o TGEF W)

A7Ie3] =X A 49A 94 A=

Tel : 031-420-6133, FAX : 031-420-6139
E-mail : jinhur@keri.rekr

MHEEH BED

A71e3] =EA A 50A 7A Z=E

Tel : 042-865-5833, FAX : 042-865-5844
E-mail : jhshin@kepri.rekr

2 H F (& FEH

A71e3 =84 A 4P9A 7 HA=

Tel : 042-865-5831, FAX : 042-865-5844
E-mail : tkkim@kepri.rekr

FURB®EEAX)

7183 =8X A 50A 74 FX

Tel : 042-865-5830, FAX : 042-865-5844
E-mail : jbc@keprirekr

249



