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Research on the effects of TCPS on pilot protection

CHEN Xin', YAO Xu', KANG Xiao-ning’
(1. State Grid Gansu Electric Power Company, Lanzhou 730030, China; 2. State Key Laboratory of Electrical Insulation
and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Thyristor Controlled Phase Shifter (TCPS) can control the power flow distribution by adjusting phase-shifting angle, and
enhance the economy of power grid. But the application of TCPS changes the structure of power grid and the coupling relationship
between phases. In this case, some key issues have to be considered while using pilot protection on transmission lines with TCPS,
which include the installation of current transformer, the effects of phase shift angle on differential current calculation and the
characteristics of traditional direction component. This paper introduces the principle of TCPS and builds a simulation model in
PSCAD, and analyzes characteristics of the directional component and differential component considering the transmission lines with
TCPS. The simulation results show that the directional pilot protection can be applied in transmission lines with TCPS, but for the
current differential protection, it is best to use current transformers installed at the line side.
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Fig. 1 Structure of TCPS
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Fig. 2 Simulation model
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of negative sequence directional component at M
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Table 3 Simulation results of criterion (4)
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