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Power Flow Calculation Analysis and Modeling with TCSC
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Abstract

Thyristor controlled series capacitor (TCSC) is a kind of capacitor which is used to control the active power flow of transmission
line in power system to keep a certain value. In this paper, TCSC is modeled as newton-raphson power flow algorithm to reduce the
complexity of the original power flow algorithm and enhance its availability. In this paper, the influence of TCSC is considered as
two injected loads on the sending bus and the auxiliary bus. The reactive load is updated during the iteration until it converges. The
parameters of TCSC are calculated according to the voltage of connecting bus and the specified active power. The model addresses
the issue of selecting appropriate initial values for TCSC control parameters and verified in IEEE 118 system.
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o Xrese (pu) Voltage

Send Bus Auxiliary Bus Receive Bus

Mag. (p.u) Angle (deg.) Mag. (p.u) Angle (deg.) Mag. (p.u) Angle (deg.)
Without TCSC 0.99971 0.37090 1.08706 ~0.14598 0.964 0.26278
110 0.0409687 1.000444 0.25378 0.99894 0.20863 0.964 0.07876
120 0.0294171 1.000404 0.24367 0.99953 0.209879 0.964 0.07431
125 0.01678 1.00048 0.24010 1.00012 0.22005 0.964 0.078901

R 2 BLE)EHE TCSC /Y IEEE 118 B&RSE4ER (65-38)

Pr Xrewe (PU1) Voltage

Send Bus Auxiliary Bus Receive Bus

Mag. (p.u) Angle (deg.) Mag. (p.u) Angle (deg.) Mag. (p.u) Angle (deg.)
Without TCSC 1.0050 1.005 - - 0.96204 0.29858
190 0.165807 1.0050 0.44858 0.98678 0.124269 0.9574 ~0.0730
200 0.1297881 1.0050 0.44633 0.989108 0.1740751 0.95700 —0.03873
205 0.117854 1.0050 0.44549 0.990066 0.1178544 0.95685 ~0.02628

5 g:gi/l,: Energy Systems,2023,152:142-615.
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