H-Bl ®&E)|0] 2R HEAE A8t H. MOl AIAHE &5

WX
48A-5-19

H. Control Synthesis for Robust Control of a Turbo-Generator

# K F-& @ &7
(Dae-Won Chung - Kern-Joong Kim)

Abstract - This paper presented to design a robust turbo-generator control system using H. control synthesis for

improving small-signal stability. Application study of H.. control synthesis is more appropriate in this system since a

turbo-generator system is usually operated under circumstance of unmeasurable modelling uncertainty and external
disturbance. The H. control theory was briefly reviewed for good understanding and the reasonable approach. The

design results are simulated for a case study and to check the system performance in

operating Lead/Lag filtered PSS performance.
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Table 1 Plant Data and Initial Operating Values

Parameter Data (P.U) Initial P.U Values
H=3.82, K;=0.0026 P=1.0,
wy=21f,=371, Roy=0.05 |%=280.5
rev=0.0sec, rr=11.0sec P, =800MW,
R,=0.0037, X,=1.75 Qy=13.7TMVar

X/ =0.28, X, = 1.68 Em=1.08540°

X, =0.47, Ro=0.014 Eq=1.026222.9°
X,=0.4448, X,=0.1248 fa =4sec
R,=0.0064, r,=0.05sec, ro =0.54sec
K.=200

73 ol M2 ™ ooy
Table 3 Optimal Controlier Matrix Data

B3 Aoizie) Nag 2 do)H

-0.4000 -19.400 0.0000 0.0000  -3.8000
0.1000 ~1.0000 -0.1000 -0.1000  2.1000
A 0.0000 369.1 0.0000 0.0000 76.9000
16.1000 1454.40 9.3000 -11.6000 -17.3000
0.0000 2.1000 -7.300 20.0080 -58.6000
-0.4080 0.9879 7.9351 -3.6128 -2.0801

T
Bi 37518 -2.0801 -76.9422 -46243 85510
c ~03319 -18159 -0.0003 0.019 -0.0106
* 05886 53.1104 0.3458 -0.4095 0.1966
00
D
k 0 0
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Table 2 Optimal Designed Data and Conditions

i3 244 2z v 3
Ymin | Ymin=23.19 (iteration 315 : 123]) A A
KT -0.4080 0.9879 7.9350 -3.6128 -4.6243

° [ 37518 -2.0801 -76.9419 -2.080 185510
K. 03319 18159 00003 -0.019% 0.0106

-0.5886 -53.1104 -0.3458 0.4095 -0.1966
0.0037 0.0200 0.0000 -0.0002 0.0001

0.0200 29457 00384 -0.0194 0.0087
X | 00000 00384 00015 -0.0001 0.0000
-0.0002 -0.0194 -0.0001 0.0001 -0.0001

0.0001 0.0087 0.0000 -0.0001 0.0000
0.0013 -0.0002 -0.0272 -0.0060 0.0015

-0.0002 0.0004 0.0032 -0.0014 -0.0008
Y. (-0.0272 00032 05710 0.1286 -0.0308
-0.0060 -0.0014 0.1286 0.0442 -0.0018
0.0015 -0.0008 -0.0308 -0.0018  0.0034
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Fig. 3 Flow Chart for H. Controller Design
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