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Abstract: A basic study of TCSC device for power system stability is presented in this paper. The
Impedance characteristics curve is shown. The output power of generator and reactance of TCSC
waveforms is shown in this paper. The results show that using TCSC is very helpful in stability of
power system. Also the setting equation of TCSC is presented in this paper. So, the study is also
helpful in estimating the appropriate inductance and capacitance values.
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INTRODUCTION

With the firing control of the thyristors, the TCSC (thyristor controlled series compensator) can change
its reactance smoothly and rapidly. This characteristic meets the demands of the modern power system that
must operate flexibly and react quickly (Li, B.H et al, 2000), (Tso, S.K. et al, 1997).

The TCSC is able to directly schedule power flow along desired paths and allow the system to operate
closer to the line limits. More importantly, because of its rapid and flexible regulation ability, it can improve
transient stability and dynamic performance of the power system (Davalos, R.J et al, 2000), (Jovcic, D. et al,
2005), (Zulkifli, S.A, 2008). Particularly, in systems with large bulk transfer of power and long transmission
lines, such as the 500 kV TCSC transmission system in Northeast China, it can be used to increase the power
transfer capability, damp low-frequency oscillations, and so on.

Series compensation will:
• Increase power transmission capability.
• Improve system stability.
• Reduce system losses.
• Improve voltage profile of the lines.
• Optimize power flow between parallel lines.

Thyristor-controlled series capacitors (TCSC) is also a type of series compensator, can provide many
benefits for a power system including controlling power flow in the line, damping power oscillations, and
mitigating subsynchronous resonance. This paper focuses on showing the ability of transient stability in TCSC.

Performance Characteristics:
Fig.1. shows the main configuration of TCSC. 

Fig. 1: Configuration of TCSC.
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The TCSC capacitor voltage, inductor current relationship is also shown in this figure where α is the firing
angle of the thyristors, measured from the zero crossing of the capacitor voltage. The overall reactance of the
TCSC is given in terms of the firing angle as (N. Christl et al, 1992).

where

The firing angle of the TCSC is chosen between 140 and 180 so that the TCSC is in the capacitive mode.

Simulation Results:
Fig.2. shows the sample network that is used in simulation.

Fig. 2: Network configuration.

Fig.3. shows TCSC reactance. Fault is occurred at 1 s and cleared at 1.2 s. Also fig.4 shows the power
flow through TCSC before and after fault occurrence.

Fig. 3: TCSC reactor reactance.

Fig. 4: Total active power through TCSC.
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Fig.5 and fig.6 shows the rotor speed of generators with and without using TCSC. As shown in these
figures TCSC be able to control rotor speed deviations when fault occur.

Fig. 5: Rotor speed waveforms with using TCSC.

Fig. 6: Rotor speed waveforms without TCSC.

Fig.7 and fig.8 shows the output power of generator 2 with and without using TCSC. As shown in these
figures TCSC be able to control output power. The issue can be applied to generator 1 as shown in fig. 9 and
10.

Fig. 7: Output power of generator 2 with using TCSC.

Fig. 8: Output power of generator 2 without TCSC.

Fig. 9: Output power of generator 1 with using TCSC.
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Fig. 10: Output power of generator 1 without TCSC.

Fig.11 and fig.12 show the rotor angle deviation with and without using TCSC. As illustrated in these
figures TCSC has positive effect on stability of power system.

Fig. 11: Rotor angle of generators with using TCSC.

Fig. 12: rotor angle of generators without TCSC.

Conclusion:
FACTS devices are the emerging technologies that can solve the more problems related with power

systems. In this paper TCSC performance and its application for transient stability is presented. Also the power
flow of lines and generation power of generators by and without using TCSC was presented. The results show
that using TCSC led to more stability in power system. Also by using TCSC equation it is possible to calculate
the appropriate firing angle.
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