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A new method of fast simulation for electromagnetic transients of SVC and TCSC

XU Shengyang, MAO Xiaoming, MAI Liyun

(School of Automation,Guangdong University of Technology , Guangzhou 510006, China)

Abstract : In the traditional electromagnetic transient simulation, the computation speed of SVC (Static Var Compensator) and
TCSC (Thyristor Controlled Series Compensation) is relatively slower. In order to overcome this deficiency, a new method
of fast simulation for the electromagnetic transients of SVC and TCSC is proposed. For the fact that the state equations of
SVC and TCSC are unchanged when the state of TCR (Thyristor Controlled Reactor) branches stay the same. the piecewise
time-invariant state equations of SVC and TCSC are developed firstly. Then, auxiliary variables are introduced and the model
is transformed from a set of non-homogeneous linear equations into homogeneous ones to obtain the unified expression suit-
able for varied working conditions. Finally, the scaling and squaring method is utilized to compute the matrix exponent and
the response of the model is obtained. The feasibility and high efficiency of the proposed method is verified by comparing
with the results from classical electromagnetic transient simulations using the PSCAD/EMTDC software package.
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Figure 1  Six-pulse TCR-FC type SVC device
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Figure 3 Flow chart of the scaling and squaring method
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three-phase voltage amplitudes change from 10 to 4 kV for SVC
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Simulation results comparison when using the new method and the PSCAD program under steady state for SVC
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