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TCSC Controller Design Considering Torsional Vibration

Sehoon Oh, Student Member, Yoichi Hori, Member (The University of Tokyo)

TCSC(Thyristor Controlled Series Capacitor) is used mainly to change power system characteristics to

improve stability. However, it is basically a static control. Considering its quick response property, it is clear

that TCSC has further potential to improve transient stability. By utilizing this remarkable advantage, in

this paper, a new torsional vibration suppression control of turbine-generator system is proposed. Based on

the 2-inertia system model, the controlled impedance of TCSC can directly affect the generator’s mechanical

behavior as a controlled input, but it’s effect has nonlinearity. In the controller design, two approaches are

proposed and compared. One is based on linear approximation and the other considers nonlinearity. The

proposed method can be applied to various control systems using TCSC as a high performance control device.
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Fig.2. Block diagram of SMIB

gobooboobbooboobooobooboon
gobooboobbooboobboobooboon
00000d Re+jX.00O0OO0OOOOOODOOOODO
00000000 DL000O0O00DO0O0OO0DO0OO0O (D10
0)00000000oOo0O0O0OD0o0DObOOooDoOooooD
goboobooboboobooo

00b0o000o0o0obO0oboobooooboobooono 20
0000000000000 00000DO0ODOoOéoo
000)0000000000000000O0OOoOOoOo
gbooooooboboboboooooboooboobon
gbooooooboboboboooooooobooboon
000000000 PSS(Power System Stabilizer) O O
gooooo

0220 DO0DO00O000oO0oOOoooo oooog
gobooobooboooooooboooooobooon
gbooooooboboboboooooboobooobon
gboooooobobobobooooooboooboboon
gbooooooboboboboooooooooboo
ooooooog

cobooOoooOoooOooooooD40000D000D
OOo00OOo0oOoOoDOoOos000Dobo0oOooooOoooao
OO0D0O20000000000D0S0O000000DCC
gboooooobooboboboboooooooboo
0300b0000boobooboobobouobooooooo
gobooboobboobooboooobooboon
goboobooobooooboo

0000000000000 000 1Hz0O 7.5Hz00
000000000000 7sHz20000000000DO
O00o0oo0o0O0o0o0o000100000001Hz20000O
onimooooooo0ooooooooooobooDooo
gboooooobobobobooooooboobon
O75HzOOODOOOOOOODOODOOODOO

02330 000obooooon ooooooon
gobooboobboobooboboooboobooon
0000000000 LCoooooooooooooo

Gain(dB)

10" 10° 10' 10°
Freq.(Hz)

03 5000000000

Fig.3. Frequency response of bmass system
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app. Table 1. Parameters of system used in this
research
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