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Design of GA-Fuzzy Precompensator for Enhancement of Power System Stability

Mun-Kyu Chung* Sang-Hyo Kim*

Abstract - In this paper, we design a GA-fuzzy
precompensator for enhancement of power
system stability. Here, a fuzzy precompensator
is designed as a fuzzy logic-based precompen-
sation approach for Power System Stabilizer
(PSS). This scheme is easily implemented simply
by adding a fuzzy precompensator to an existing
PSS. And we optimize the fuzzy precompensator
with a genetic algorithm for complements the
demerit such as the difficulty of the component
selection of fuzzy controller. namely, scaling
factor. membership function and control rules.
Simulation results show that the proposed
control technique is superior to a conventional
PSS in dynamic responses over the wide range
of operating conditions and is convinced
robustness and reliableness in view of structure.
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Parameters Values

Population size 20

Number of generation 200

Crossover rate 0.85

Mutation rate 0.01

® 2 #4389 2ALE AT
GE GCE GYr’

0.062562 0.004254 0.179892

® 3 A4sd HATH

y de
ye N Z P
N N Y4 Z
e Y4 Z N N
P Z Y/ Z

N S
1 98 ©6 04 02 O 02 04 06 08 9 .4 0B 05 4 02 O 02 04 08 083 !

Lahel N 4 P Label N Z P
Final Center 0.830372 - 0149260 0.707158  Final Center 0.3231090.180480 0.561130

Final Width 1479394 1.780739 1.971672 Final Width 2931676 2.154405 1.661598

(a) Error (b) Change of error
N Z P
Vel -0.526376 0.305757 0.783012

(c) Final center values of consequent part

a9 4 AAd g ds

0.6 4
054
w 0.4
@
°
o eay
: 0.2
01 !
| Max fithess
0.0 Average fitness
4 ) 190 150 260
Generation
(a) Max and average fitness
x
o 5
o
<
I e
@
©
c 34
©
E ..
°
R
®
a
°

[ so 80 150 200
Generation

(b) Performance index

a9 5 §¥ES YRS

- 138 -



0.0006 4 T
~—-Yu P8S
0.0003 Proposed

0.0000 4

-0.0003 4

-0 0006 4

-0 0009 4

Angular velocity deviation{p.u.]

0.0012 4

[ 1 z 3 ‘ s
Timelsec]
(@ EA7] 44= ¥R Lo
0.12 4 — —
L—~——— Yu PSS :
0.08 4 Proposed
TRt

0.04

0.00

-0.04 4

Rotor angie deviation{p.u.]

s i 2 3 ‘ 5
Time[sec]

(b) A7l sz A% 49

~ o015

5 9 [
& oo { ——YuPpss

.§ 0.005 Proposed
3 p SRS
> 0.000

h-J

© 0005

-3

8

= .00t

3

s

5 oors

£

E 0020

& 0025

T Y T
2 3 4
Time({sec}

() SAHY AR AV,

o
o

396 YRS ANz 54 S

o1

( dPw=1.0[p.u], 4Q=0.015[p.u.])

4.2 F58Al
ez W2 $EAY  Po=1.00p.ulolA
Po=130p.u)2 30%271¢ F¥etA Bds] 42
u

JREAD AR A
T @] A&
GAH]E HA 4V, 9
dOERTIE EY e
Holm glt}. uwhapA

PSSHEO H¥o] +58 54
AL Ao A= Bye HYGolME dPx 26 <l
Aol e aRAY S ¢ 5 AUk

5.3 &

& mRdAME Foo 9523 4A" PSSE =
Bat7] Al GA-HA A BAYE olgdtE A2 4
ARAZ o] E dHAAdle] A gt EAE RAT
AP 2 AP = FA4E e GA-HA & 247 4
A9 8 A7AFHE g¥ahd odga} P}

AR, HA) A BAR7] AAA HAF] FAgd sAY
L2 FE olgaRen, FH iz A BAr 74
Sa(2AdY Ag, Wedes Ao ) dFA 4}
NG A enont 2Rl HAge= g
TR EE WA A BAve PHeAE HA g
o E W RAE AoriHel @A A swo] A1 &F
?l PSSAl 3] dxE 5 e AHATzE Hn
Aee BA

i 20008 Yu PSS
= Proposed
S 00003
8
3 ooo00
-]
z
E 000034
2
£ -0.0006
&
S -0.0008
o
c
< 000124
r T T T T -
o 1 2 3 4 5
Time[sec]
(a) 247 44% A% o
012,
——Yu PSS
0.08 4 Proposed

0.04

0.00 4

-0.04

Rotor angle deviation[p.u.]

-0.08 4

0 1 2 3 ‘4 4
Timelsec]

() Zd71 sdzd Aqz 46

- 0015 4
a
& oo ——Yu PSS
.g Proposed
5 0005
>
o © 000 o
-
& 0005 ]
=
S 00104
>
T .
T o014
E ©.020 4
s
Pt
-0.025

Time[sec]

(o) S Az 4v,

29 7 TR AEAade] $54 &9
( dPw=1.3[p.u], 4Q4=0.013[p.u.l)

i
&
Do
N
)
ol
o
o,
R
)
e
-
]
oft
-QE'
a2
ofit
=
o
fx

2
A

Aol 2o 3 PSS GA-HA A B9 4%
i, nEeldvh. BAFeA R FREAIY Al

£ 2ol AotE Aol A& AHA2® kg X
FHoe o & gdlm, E oL AZEsnt

) B =20 /RIS vlEog uAd Ao
He Ed A 2avle) FE. A" AolslolM A st
X Rale vAE 4R BnEays wadFe ATE
Festm on, W, A4y §HAYnAED o
E9 golRY=y MA] BT AAR wm, no|
ek A77L o FolN 1 o).
LR Qd7E aEdagale] o st N znd
| 252574 FRoe $AUYS (FABAHS
i A 00-019 %)

& 1z d)

1] Y. N. Yu, “Electric Power System Dynamics”,
Academic Press, 1983.

(27 J. H. Kim., K. C. Kim and E. K. P. Chong,
“Fuzzy Precompensated PID Controllers”. IEEE
Trans. on Control Systems, Vol. 2. No. 4, pp.
406-411, 1994,

(37 He& 48 o, AET, HE duFE o83
HEAZF BaFay HdF 43 HA H B PID A7)
AT A7 g3 e=ER, A498. A2E. pp. 62-69. 2000.

- 139 -



