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Fig.1 Block diagram of CHIL
simulation system
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Fig.3 Vector diagram of current error
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Fig.2 Schematic diagram of signal
transfer in CHIL system
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Fig.4 Influence of time-delay on
harmonic residual degree
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Fig.5 Schematic diagram of CHIL simulation
system for grid-connected inverter
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Fig.8 Sketch of time-delay compensation
based on improved DFT algorithm
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Time-delay and compensation for CHIL simulation system
YIN Chenxu,SUN Jianjun,LIU Bang,LIU Xin,PI Yichen,ZHA Xiaoming
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A CHIL (Controller Hardware-In-the-Loop) simulation system based on RTDS (Real-Time Digital
Simulator) is established for the grid-connected inverter. The cause of system time-delay and its composition
are studied and the effect of time-delay on the simulation system in its stability,precision and bandwidth is
analyzed. The improved discrete Fourior transform algorithm is proposed to compensate the time-delay for
improving the system stability and simulation accuracy. Theoretical analysis and experimental result prove the
effectiveness of the proposed method.
Key words: CHIL; computer simulation; time-delay; grid-connected inverter; discrete Fourior transforms;

compensation



