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Application to a Multimachine Power System of Power System Stabilizer using
Revised Pole Shift Adaptive Control Algorithm

=S
(Sang-Keun Lee)

Abstract - This paper presents an application to a multimachine power system of power system stabilizer using
revised pole shift adaptive algorithm. Controller parameters are determined by using adaptive control theory in order to
maintain optimal operation of generator under the various operating conditions. To determine the optimal parameters of
controller and overcome the problem of pole placement algorithm, this paper presents pole shift algorithm revised pole
shift factor. Also, the difference between the speed deviation with weighted factor and voltage deviation is used as the
input signal of adaptive controller, which provides good damping characteristics. The results tested on a multimachine
power system verify that the proposed controller has better dynamic and transient performance than conventional
controller.

Key Words : pole shift adaptive Control. pole shift factor, power system stabilizer
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Table 1 Line Data of the Model System

M2 =
k-2 Ry A half line
charging tap
| susceptance | setting
R X [p.u]

From |To |[p.u] [p.u]

1 4 0.0  0.0576 0.0 -
4 5 0.01 0.085 0.176 -
4 8 0.017 0.092 0.158 -
5 7 0.032 0.161 0.306 -
6 9 0.039 0.170 0.358 -
7 2 0.0 0.0625 0.0 -
7 8 0.0085 0.072 0.144 -
g 3 0.0  0.0586 0.0 -
9 8 0.0119 0.1008 0.2016 -

'3 2 ZEAH S 20l
Table 2 Bus Data of the Model System

A ¢ ¥ 9 2 3
24
v 9 P, QL Pg ¢
B2 [poe)l [deg) |y |war) W) |Davar)
1 1.04 0.0 0.0 0.0 0.0 0.0
2 1.025 9.3 0.0 0.0 | 163.0250.0
3 1.025 4.7 0.0 0.0 85.0 130.0
4 1.0 0.0 0.0 0.0 0.0 0.0
5 1.0 0.0 125.0 50,0 0.0 0.0
6 1.0 0.0 90.0 30.0 0.0 0.0
7 1.0 0.0 0.0 0.0 0.0 0.0
8 1.0 0.0 100.0 35.0 0.0 0.0
9 1.0 0.0 0.0 0.0 0.0 0.0
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Table 3 Load Type of the Sample System

(P, IMW], Q, @ [MVarD

Load A Load B Load C

P, |Q [P, |@ |PL (473

Case
1 1251 50 | 90 30 100 35
Case
2 80 {40.2 | 55 26.1 65 35
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Algol Case 22 A3tz gle Aol 298 ¢H7 &
Fog st & =RAMN AAG dAFANE LAY 3
ot 71&8 &=y GHRYANE AAY B+ 21¥
73 LY nFxde HEY F¥ FLAHE s
o 2¥ 9% 102 $8454 2 4EEE4E yEd A
o2, a9 6 7 ol & =AM AAI ANE FH]
¥ GARFA 71EY AAHPAE o] &F BLET A
FEACl FAH dAHALE ¢ & U EF, AYATF
4ol 71€9 IA}FANE HEE Ffol HHN AdH
o, FPsistn T AS HAHE dAFHoln £ &H
A AP E RIS & 7 AU

HolE HNEHO YREFE 0IBH VHAE 2yaFxie] cI|HE HE 491



REP WM 49A% 108 20005 108

0380
870-
:60[-
&850 H
240 A%
30t
.820~
=2 10 |
w
0
[ T S T L R O S e T e
O#NO@CD‘):NO(D(O*N
QO O — NN N OO & W0 O O ~ oo,
Time[sec]
L Proposed Conventional

O 9 wHIl G2el ERUEA (Case 2)
Fig. 9 Swing Angle Characteristics of Generator G2

—
1.008
5 1.006 ¢
a 1.004 Ao
© VAR A A A
2 0.9%8 ‘
5 0996 -
5 0.994
T 0992 |
0.99
O M ONMOMNMmONMOINM
OO~~~ AN M T W OMNDOVD
Time[sec]
I Proposed ------- Conventional ]
¥ 10 27| G2 44z S4(Case 2)

Fig. 10 Rotor Speed Characteristics of Generator G2

1.3

El
Q
()]
o
8
©°
>
0.8
-
0.7 n M o~ M~ 0 M~ M~
CS o= B0 S50 =% a0
- N @ < 0w ~ W o,
Time[sec]
F—--—Conventional Proposed)

I8 11 UNT) G29 MYHE SM(Case 2)
Fig. 11 Voltage Change Characteristics of Generator G2

492

5.8 B

B dFeAe AdE SHols HEAE olf3td H
HATAAUNZANE AR F o8 th7|=PAFA 283
of AHAITY CAHEE ANY 3 e 2e HES
e

L FHoI5ANE AHoz dAss YneEe 48¥
o2 AWHFAS AAAT) JuUUse] AHHoZ o
¥ + Y& & + ANk

2. M4 FHoT dAAPA e AHerE BE=UA
of 7HFAAE HEF A} S A st XE o] &
oz HA7Y AFEA FEEE & & AU

388 SHolF TAAFAE ol &Y WHATY &
A= 4 F3} Fodsd € HAHFTHEAl 7€ AA
}FAE A8 Aol vEA AU, FRHT =3
g AT dHME GAHon HALHA A4FTE 2d
< ¢ F Al

sAgez, dNATe] FREE Folsl dA PHEA
& nYe Q77 aTE,

[ L

[1] F. P. deMello, et al., “Coordinated Application of
Stabilizers in Multimachine Power Systems” , IEEE
Trans. on PAS, Vol. 99, pp. 8927901, 1980

[2] P. M. Anderson, A. A. Fouad, Power System Control
and Stability, The lowa State University Press, 1977

[3] Y. N. Yu, Electric Power System Dynamics, Acadmic
Press, 1983

{4] F. P. deMello, C. Concordia, "Concepts of Synchronous
Machine Stability as Affected by Excitation Control” ,
IEEE Trans. on PAS, Vol. 88, pp. 3167329, 1969

[5] Tutorial Course, “Power System Stabilization VIA
Excitation Control” , 1981

[6] 4 & |, /AT ZA 2o g ¢AAFTY 554
Aol Bg A7, FFUE R HAYY =&, 1934

[71 A. Chandra, O. P. Malik and G. S. Hope,
"Self-Tuning Controller for The Control of
Multimachine Power Systems” , IEEE Trans. Vol. 3,
No. 3, pp. 106571071, 1988

[8] Y. Y. Hsu, C. J. Wy, "Design of Self-Tuning PID
Power System Stabilizers for Multimachine Power
Systems” , IEEE Trans. Vol. 3, No. 3, pp. 105971064,
1983

[9] Shanker Sastry and Marc Bodson, Adaptive Control,
1989

(101 4 €& 4, AF FHlTA, FFNET A

=%, 1989
(111 & & ® 3, AATH=HHE, 1934



Trans. KIEE. Vol. 49A, No. 10, OCT. 2000

[12] A&, o2, “A7NFZ2HEANE o] & & (13] o] 4 2, ¥EHAT AA=FFE A% 27152 PD
HEASAAH GG VAT HE" , fEA7 &Y GegA MA, dFAGE ALY =&, 1993
=83, Vol. 42, No. 11, 1993

o & 2 (F 4 1)

1961 49 1394, 19863 @4dl A7 F
sa ¢ 19949 5 dEgd AT
Z9(F4h). 1989~1995 I3 A7 <(F)
A7 25 44 fFu% A
ZuF

Tel : 033-760-8422, Fax : 033-760-8420

E-mail : sklee@sky.wonju.ac.kr

HHE 3ol MO SN2 FER 0/ NAAE oty spEx(el cPIAS HE 493



