33 20 Vol 33 Na 20

40 2005 10 16 REBLAY Oct 16, 2005
TCC
1,2 1 1
(1 , 200240; 2 , 410077)
: (NOFC)
(TCXC)
( T )
© M712 CA ;' 1003-4897 (2005) 20-0040-04
TCC
0
, 2
T r)
(TCX) 1
11
x(t) =f(x(9) +g(x()u(D) 1)
y(t) =h(x (1))
[1.2] TCC y X R”’u QTI4y:[yll vym]T Rm
3] (PDEYS
TCC
(1)
y (1)
W (1) o
t,
-
FACTS :
[4,5] __1 T A T
, J—ZJ-(y(t+T)-W(t+T)) (9(t+T) -
| W (t+1))d (2)
(6] T , g (t+T)
[4] , W (t4T)
[5] Bilinear
(1),
1)
2)

(50307007) 3) y (1) W (1) t



TCC 41
(1)
12 ( [9]):
(1) o, u() = - (LS "h(x) " (KM, +L5h(x) -
u(t) r ( g [9]), wPl (1) (10)
Taylor p+r 9(1) M, R
t P +r : h(x) -W (1)
B 7] B 7] 1 [1]
[ g9 ] h(x) O x1 Lih(x) -w (1)
- Chi(0) o.. M, (11)
5 thi(x) -wP (¢
Y_(t) - 9IP] - Lpfh(X) +H Omx1 (3) K an"p r_r',lr_pTr m ,
9") +1] Lpf+lh(X) Ole r_(o +1,p +1) r_@ +1,0 +r+1)
M (12)
L 9[p+r]_ i L‘;+rh(x)_ i H (C]_)_ r_@ +r+l1p +1) r_(p +r+l1p +r+1]
H (A_) Iin(r+l) 0( ) o( ) r_(l,p +1) I—_(1,p +r+1)
u t t
(g ’ ' Mo (13)
0 (t_) _ r_(p,p+1) r_@,p+r+1
LS "h(x) e (Y f1iea
: M= : — (14)
Pn(O(t),X(t))+Lngf'1h(x)0(t) (- D) (J-l)!_(|+1-1)
. S0, j=1, P +r+1 T=diag{T, , T} R
H(u) = .
Pa (0(0), x(0)) +Po (0(1), 8 (9, x(9) # ; T
+P (0, 2T (), x()) +
L LS th(x) e (o) ]
(4)
u=[a()" a(®" e’ o ()" (5)
T y(t+
T) Taylor ' T
g+ ) ST @)Y () (6)
: 2 TCSC
- e [10]
21
rOT o
T =diagt T}, gss xT P %l
_[— Rmxm,r ([_) anxm¢)+r+1) /’7
) T ————/{’F(——J
W (t+T) Taylor p +r 1
Fig 1 Equivalent circuit of one machine infinite bus system
W (t+) = @)W (1) (8) 1
- . E'
W) =W wn' w1 (9) P,
13 =AY
~ Aw = -2Aw +&’ (Pn - Pe) (15)
t o) (2) Ao



42

:0 (rad); Aw 20, E',V S oy
Xrege = -2y -
(rad/9:w, =aT f P, :D T TH (KM, ) - DAW, WP T
' H (9 (23)
TCC , . TCC , E',
E'V, ,
p, = - St (1) ° o [
X'gs +_2 (X, + Xree) '
X'gs =X'g +% (17)
22 (NOFPC) TCC 3
Powvertech Labs TAT
221 (16) (15), 1
N 1( [10]):
x=f(x) +g(x)u (18) 1 (500 KV, 100 MVA)
Aw Tah 1 Paranetersof smulated systen
o f(x w
() ~Lag +2 P
H H H Xd x'd D
0 143 45680 008868 0 01148 12 800 00
X E'V
g( ) _ H@O SII@ Tk r XL B )(T
a ; 10476 00039 00389 4350 00053
x=0A0], u=[0 u]
) P =20 24, Q=4 19,0, =
1 35 17°, X, =-001
u= 1 (19) T=Q01s
X g5 +_2 (X + Xrese) r=0
222
1) t=05s , k
, t=06s ,
, , 2) t=05s |, k
W (t) ;t=06s ;t=11s
Aw, (20)
y=h(x) Aw (20) 3) t=05s ,
223 TC ;t=Q6s
, 2 3 4 PD
N L (18) (20)
' [8] p =
90 fixed TCS
1 (100 (14 (19, SEEE L
i o 0
= < =AW +— o
u(t W, E'V. S (KM, H H Pmo) (21) s i(:
C KM, (11 (14 r=0, [
£ 10
35
3 30
KM, ?Am (22) R A A A M A A N
/s
(19), TCC
2 (1)
Xrese s

Fig 2

Regons of pover angle for fault typeNa 1



, TCC

43

(1]

90 4
80
0+
60
504
40
304
204
104
04

10

=20
(

Power Angle Degree

3 (2)
Regonse of powver angle for fault type Na 2

Fig 3

60 4 Fuxed TCSC PID

Power Angle Degree

01 2 315 6
t's
4 (3)
Fig 4 Regpons of pover angle for fault typeNa 3
: TCC
TCC
T n,
PD TCC ,

Zhou X, Liangd Overviav of Control Schames for TCSC
o Enhance the Stability of Power Systens[J]. IEE
Proc——Gener, Transn and Distrib, 1999, 146 (2):
125-130

(2]

[4]

[5]

[6]

(7]

(8]

(9]

[10]

[11]

Del Rosv A D, CanizaresC A, DonaV M. A Study of
TCSC Controller Design for Powver System Stability im-

provement[J]. IEEE Transon Power Systens, 2003, 18
(4): 1487-1496
, Povh D.
[J]. , 1998, 22(11): 34-
38

Lei X Z, Povh D. Series Canpensation for aLong Dis
tance Trangnission Systean[J]. Power Systean Technolo-
gy, 1998, 22(11):34-38
Marinescu B, BourlesH. Robust Predictive Control for the
Flexible Coordinated Secondary Voltage Control of L arge-
scale Powver Systans[J]. IEEE Transon Power Systans
1999, 14 (4) : 1262-1268
Rajkumar V, Mohler P R Bilinear Generalized Predic-
tive Control U sing the Thyrisior-controlled Series- capaci-
or[J]. IEEE Trans on Pover Systams, 1994, 9 (4):
1987-1993
[J]. , 1994, 28 (4) : 68-75
SN Hao, X1 Yu-geng, ZHANG Zhong-jun Model Pre-
dictive Control A Igorittm for a Class of Nonlinear Systams
[J]. Journal of Shanghai Jiaotong University, 1994, 28
(4):68-75
[M].
,1998

WANGWei Generalized Predictive Control Theory and
ItsApplications[M ]. Beijing Science Press, 1998

Isidori A. Nonlinear Control Systans an Introduction
(3rd Edition) [M ]. Berlin: SringVerlag, 1995
CHEN Wen-hua, Balance D J, Gawthrop P J Optimal
Control of Nonlinear Systeans a Predictive Control Ap-
proach[J]. Automatica, 2003, 39: 633-641

: : [J].

, 1997, 21(5):57-61
ZHANG Cai, ZHOU Xiao-xin Aub-D isturbances Rejec-
tion Controller for Thyristor Controlled Series Capacitor
(TCSC) [J]. Power Systan Technology, 1997, 21(5):
57-61
Zhou X X, LiangL. Nonlinear A daptive Control of TCSC
o mprove the Perfomance of Pover Systans[J]. |EE
Proc——Gener, Transn and Distrib, 1999, 146 (3):
301-305

2005-03-25
continued on page 67)

2005-03-01;
( 67



tractors[ J]. PhysRev Lett, 1983, 50 (5) : 346-349 2004, 28(13) : 32-35
[8] RosnsteinM T, CollinsJ J, deLuca C 1 A Practical
M ethod for Calculating L argest L ygpunov Exponents fram : 2005-02-24; © 2005-04-08
Snall Data Sets[ J]. PhysicaD, 1993, 65: 117-134 :
(9] ; ; o (1973-), , ,
[J] , 2004, 28 ; Email:
(13):32-35 chingoch@163 cam
ZHANG Bu-han, L U Xiao-hua, WAN Jianping, et al (1977 - ), ,

Load ForecastingBased on Chaotic Tme Series and A nal-
ysisof Its Key Factors[J]. Power Systen Technology,

Electr ic power systan short-term load forecasting based on tme
cluster ng restructur ng chaotic phas sace

PENG Chun-hua, LEIL I-xia
(School of Electrical & Electronics Engineering, East China Jieotong U niversity, Nanchang 330013, China)

Abstract:  This paper addresses a nev exact-forecasting algoritm of short-tem load in electric powver systen. Phase gaces of time
series ystan load data is restructured by time clustering, their fractional correlation dimension and maximum L ygounov exponent are
calculated, and the conclusion that time clustering data of load has chaotic property is reached A new model of short-tem load forecas
ting algorithm based on time clustering restructuring cheotic phase ace ispresented The algorithm has advantages of lessphase pace
dimension and flexible paraneters compared with the single time <eries cheotic forecasting algoritm  Test resultswith this algoritm o
forecast the short-tem load data in actual electric pover systan are revealed, which show that there is great improvament in forecasting
precision
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A nonlinear optmal predictive controller for TCSC

JANG Tie-zheng"?, CHEN Chen', CAO Guo-yun'
(1 Shanghai Jiaotong University, Shanghai 200240, Ching;
2 Changsha University of Science and Technology, Changsha 410077, China)

Abstract:  In thispaper, anovel controller for thyrisor-controlled series cgpacitors (TCCs) with closed-fom analytical solution non-
linear optimal predictive control (NOPC) ispresented This controller does not require on-line optimization,  the huge calculation
burden can be awided and the damand of real-time control can be satisfied In addition, there are only tvo design parameters (predic-
tive period T and control order ) , thereby it is easy 1o be implemented in practice The smulation results show that the controller can
greatly improve pover systen stability and effectively attenuate powver system oscillation
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