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An Augmented Automatic Choosing Control by Using Optimization
Algorithm and its Application to Tanegashima Power System

Hitoshi TAKATA*, Naoto SONOHATA** and Tomohiro HACHINO*

In this paper we consider a nonlinear feedback control which is called an augmented automatic

choosing control (AACC) for nonlinear systems. The domain of a given nonlinear system is divided

into some subdomains in which Taylor expansion points are suboptimally selected by GA. The LQ

control is applied to sectionwise linear systems. This AACC is applied to improve the transient

stability of multimachine power system in Tanegashima.

Keywords: Nonlinear control, Augmented automatic choosing control, GA, Tanegashima power

JoooooO system

1000ag

0000000000 DDO0O0000000ooo
0000000000 0000000000000O
0000000000000 00000000000
00000000000 000000000DoDoo
000000000 000000000000oono
0000000000000 0000000000n
000000000 D0000000000ooon
0000000000000 00000000Onono
00000000000 000000000O0ooao
0000000000 0000000000ooon
0000000 DDDO0O000000000ooon
JoooooOooooY~¥oooooooooooo

20100 80 31000
* oooooood
¥ QOoOoooo

00000000000 D00000D00ODonon
00000000000 D00O0O0D00O00O0DoOo
OOo0o0000000D0OOoOoOooO
00000000000 D0000O00DOOooDO
00000000000 D00O000000D0oon
000000000 DO00OooooO 9900000
0O00D0000D000000000D00000O
00000000000 D000O0D00O0O0oDoo
0000000000000 0000D0000 GAO
000000000000 0000D00000000
0000000000000 00D00DODOooon
000000000000 00D00000O00000O
00000000000 DO000D0OD0O000O0OoonO
00000000000 D0000ODO0OoooDo
0000000000000 D0000000OOooO
000000000000 D0OD0OO00O0O0O



2. 0000000000

21000
oobOooboooooooooooobooooon
gboboboooooboobobbobonooooo
oo00oooooooooo0ogooooD LQooo
oobooboooooobooobooboooooo
oobooboooooooobooobooooon
goobogoobogoboobooboooobooooo
gboboboooooobobobobobooo
oobooboooobooobooboooooooon
oobooboooooobooobooboooooo
gboboboooooobooboobobobon
gboboboooooobooboobobobobg
oobooboooooooooboooooboon
oobooboooooobooooooboooboon
gobobobooooboboboboobooooo
gobogbboobboboobbooobooaog
oobooboooooooboooooooooon
gbooobooboooboooobooobobooooobo

22000000000000000O
obooooobooboooogood:

&= f(z)+g(z)u zeD (1)

gboooboooboooboobooboboon

= d/dt
x = [x[1] [n]]" mO00D0D0OO0OD0
u = [ull] ufr]]" 00000000

£0000000000R000000000
¢0000000000nxr00000
f(0)=0,0 g(0) #0

oooo

0000000000000

J= %/OOO(GSTQOS + uT Ru)dt (2)

0O0oo00ooon
Q:nxn00000000
R:rx r0000000
00 700000000-10000000000
0000000 LO00000000000C:2—
RLOOOO0OOODOOO0 DOOOOOOOO DO
M+100000000 (D=uM,D,)000(1)0
00000000 D, 0000X, =0000 X; €

Cc~Y(p,)0000000000000000

oood
A= af(Xi)/aXiTa Wi = f(Xz) - AiXia
B; = g(X;)

N A A A

oooooood wiDDDDD(S)DDDDDDDD

goooaao

{:bAierwi:anJrBiu )
Tptl = —0iTnt1
(n41(0) =1, 0<0; < 1)

ogood (4)|:||:||:|

X _ Ai Ww; X + Bz u
—0;
agood
T
X = [ Tl ... Tp Tptl
A, — A wy B, = B;
0 —0; 0

oboooooboooooooooboooon
00000 GAOOOODOOoOOOoOoOooooo

oooooo p,0ooobooobobooOoos.2gn

oboooooboooooooo

23000000000
00000000000000000000000
w(X)0O0O0OO0O000000(6)0000000000

w(X) = —F;X (6)

good
FlZR_lB;TPl
oo0o0oooopRO0O000D0O00O0O -

PA;+ AP +Q—-PB,R'B/P,=0 (7)

0(+1)x(rn+1)000000000000000
000000000000000000000000
00000000000

240000000
oooooonD p;,000b0b0b00 v, 00000
gboooboobobob wwooooboboobo



I ()
I ()

)
L )

oo obobobobobob

0000000000000 0000wX)00oOoo

goooooOooOoooooboooboooobooOoboOoOoo
L

D000000000000000 D; = [[laij, bi)

j=1
ooooooooooooooooobboboogo

goobiigboooooboboboboobobobob

on D;

1
LM@:{() 0oo ®

000o0o@®o0ooo0o0oooooooooooo
oboooooboooooobobooooooboon

Iin(z) = HL‘N(JC;j) 9)

1
1+ exp(2N(C;(2) — aij) /)

1
1+ exp(—2N(Cj(z) — bij)/hy)
000ONOOOOOR = (b —a;;)/20000
O000000O0ON —ooOO0OOOOOOOO
O0o0ooooooooooooooboooooo
N=800000000000000000000

gooooooooooooooooooo

Lin(w;5) =1~

(10)

25000000000
gboobobopooooobooboobobobobdg
gboooooooooobooboooooonog

u(r) = Z ui(x)Iin () (11)

goooooooooooooobooooonooooo
oobooboooooobooobooboooooo
ooo

Hye¥— 95
H¥EE— 1058
BYE¥— 11548

FETE 288 |

B 1 OMVAN — 2% fill
£ Ofh: B SFBX 2961l

oo oboboboob

J. 0buoboboboboobooboon

3.100000
00000000C000000000000000
oooo0o0Ooooooo
000000000000000000000 (12)
000000000900010000110000 20
00000000 1,234000000

M1 + D1d1 + Pey = Pipa (1 + )
M305 + Dady 4 Peg = Pina
M3d3 + D3bs + Pey = Pins
Mydy + Dby + Pes = Pina

(12)

4
Pei =Y Yi;ViVjcos(d; — 6; — 0i5) (i =1,2,3,4)

"~ (13)
00006000000000MO0000000000
000D, =ywMO000000P,,0000000P,,0
000000.00000000000nr=8,r=10
00000000000 X = [21,+,%n, Tntr| L O
0000000000000 000000oooooon



Xt

/

- £

Pk

oo ooooob

M; = 0.0031, Ms = 0.0022, M3 = 0.0022, M4 = 0.0087

Mm=r=713=7=0

Pyt = 0.17, Ping = 0.30, Ping = 0.33, Pins = 0.55
Vi = 1.0961, Vs = 1.1218, V3 = 1.1397, Vi = 1.0589
Y11 =0.272, Y15 = Y5, = 0.0764, Y13 = Y31 = 0.0796
Yis = Vi1 = 0.0814, Yoy = 0.4055, Ya3 = Yo = 0.1288
Yo4 = Yy = 0.1318, Y33 = 0.4186, Y34 = Y3 = 0.8367
Y,4 = 0.4859

911 = —1.4701,912 = 921 = 0.9544, 913 = 931 =0.9544
014 = 041 = 0.8366, 030 = —1.3936, 23 = O35 = 0.9544
024 = 040 = 0.8367, 033 = —1.3845, 034 = 043 = 0.8367

040 = —1.2244
5100 = 0.556, 8200 = 0.594, 8300 = 0.619, d400 = 0.929

320000000

(9)00 L=10000000050000000
500000 [Xo, X~ X0 GADOODOOO
00000000 D, 00000 by = ai411 000
000000000000000000000000
000000000000000000000000
o1 = —00o0 by =+00 0000000000000
0GADDOOO

(GADOO)

Ostep:10000000000O0O
o000 QoO0o0o0oooooooooooo
googo

Ostep:20 00000000
oooooooooooooog

Ostep:30 000000
QUOO000O0O0DOOO0ODOOO ObOOoooo
23~250000000000

Ostep:40 00O 0O
000 X(0) = [21(0),22(0), ~,29(0)]" DO OO

22(0) ~ z(0) 000000 021(0)00 a4(0) =
ifrad) (i=0,1,~,50)00000000 5100
000000000QOD0000000000
1000000000000000000000
00000000000000S000000
0 (F=5)0

Ostep:50 000
00000000000 000000O0000
0D00000000000000000

Ostep:600 000
goooooDbOooO P,O0ODODOOOOOO

Ostep:70 00000
obooOooooboOo P,0000C00DODO
oo

Ostep:80 00000
00000000ooOoogstep20000

[AjD000GAODODOOUODOOUOOOUOOOO
000000000000 o0oUoooo BjOOO

ocrocoooopooUooGADODODO »OOOoOnO

O0GAOOOOOOOOUOUOOOOOooooo [C
0000000o0oo0ooooOo[ABCloOoUOOoOon
oobooboooooobooobboooooooo
ooooooogoo

[A]0000GAD
(X147, X0, X115 X2, X[g] =
ooooo [—2.4762, 0,1.1890,2.1489, 2.4107]7"ad

BlOOODLOCOOO
X[o] = Orad

C]00000000O
[(Xi0p, X111, Xiops Xpap, Xag] =
googo [0, 0.6140,1.3072,2.1849, 2.3763]md

ooboooobooobbooooo N=8ObOboono
oboooodbDe=01000000

3.300000000

0000 [A]0000GADO[B]O000O0LOCO
0M[C]000000000000000 o —a,0
000000000000000000000000
]T_

X(0) = [x1, 22,23, T4, T5, Te, T7, Ty, Tg
00000 [21, 2,0.70068,0,0.76138, 0, 0.92906, 0, 1]7
oooo



Gk (LOCHE) : L
B % (Rti7ehs)

5 10 15 35

x, (rad)

ooo ooooooo

20 25 30

3400000000

000000000 |21, 22, 23, T4, T5, Tg, T7, Ts, To) T

— [25,0,0.70068,0,0.76138, 0,0.92906,0,1)7 0 0 0 O
A]00DO0GADD [B]D0DO0OLOCOO [z1,0]0
[x3,24]0 [z5,26]0 [z7,28) 00000000000
0000 ~000000000 [A]0 [BjOODOO
AACCOOOOOOO Lococooooooooooo
O000GADDDODODODOD «0OOO0O0O0O0O0O00OO0
gboooboooboobooboobooo

40000

oboobooobooooboooboooboobo
O00000O0oooo0O0O0 GAOODOOoOoOooo
oobooboooooboooooooobooooog
gboboooboobooboboooboooboooboboo
oo0oO00o0ooooooOooLocooonoOonooon
oobooboooobooobooboooooooon
oboocooobobooooobobooboooooono
goboobooboooboooooobooobooo
oobobobooooobooooobooooooboood
oboooooboooooogooaon

an
40

4455 Sod"l"fs"'ii 152 253354 455
t(sec) 1(sec)

uob z,z0000000900000000

05 1152253354455 05T 152253354455
t(sec) 1(sec)

0ooo z3,z400000001000000000

0051 152253354455 % o5 1 i52253354455
t(sec) 1(sec)

ool zs,ze 00000011 00000000

S

—5}.. b .

~qol—i_i i i i i | i i | qol—it L i i 1 i f i

0051152253354455 0051152 253354455
t(sec) 1(sec)

ool z7,xzs000000200000000



150, S 0000

1) Y. N. Yu, K. Vongsuriya and L. N. WedmanO
Application of an Optimal Control Theory to

a Power System, IEEE Trans Power Appara-
tus and System, Vol.PAS-89, No.l, pp.55-62

i S | (1970).
o 05 1 1‘.5 é 25 é 3‘5 ‘:& 4‘5 B
t(sec) 2) P. KundurO Power System Stability and Con-
0000 00 «w0O0D00O0 trol, McGraw-Hill,Inc., (1993).
' 3) 00 U0O0OUO DUOOMATLABOOOUOO
s g H
1L i SN T O 0000000000000 00 Opp.182-189
1(sec) (1998).
of [/ T T
L B B él(;';c)a L 4) 00 D0ODOD 0ODGADODOODOOOOOO
ol ; ; ; ; f ] goooooooobbbbbbboooood
b:- £ /‘\ ¢ i i
%95 1 15 ?l(;:ac){ 35 4 45 % 000000000b0O0oooooboovVoelleO
()LH — T T T No.50 pp.202-208 (2003).
% o5 1t 15 2 25 3 35 4 a5 &
" 1(sec) 5) H. Takata, T. Hachino, K. Kohama, T. Nawatd]
x10
og} N : : : e Augmented Automatic Choosing Control of Non-
Lo 1(;&;) omormee linear Observer Type for Nonlinear Systems with

Linear Measurement and Its Application, Proc.

0000 OD00000 Ie~1,00000
o of NOLTA2008, B3L-F2, pp.297-300 (2008).



