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Design of Fault-bypass Circuit for DC Solid-state
Transformer Unit
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Abstract: A typical configuration of a DC solid-state transformer is formed by connecting standardized power
conversion cells in an input-series output-parallel (ISOP) arrangement to achieve DC transformation from medium
voltage to low voltage. To provide redundancy for the power conversion cells, a thyristor bypass circuit is typically
required. While DC solid-state transformers generally employ SiC MOSFET devices, the high dv/df characteristic of
SiC MOSFETSs can readily false triggering in the thyristor bypass circuit. The issue of false triggering in thyristor
bypass circuits is focused on, and a co-design methodology involving the thyristor snubber circuit and the gate-parallel
resistor is explored. The proposed approach aims to enhance the operational reliability of the thyristor bypass circuit in
high dv/dr environments, and experimental validation is provided.
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Fig. 1 Two-stage DC-SST in the form of ISOP
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Fig. 2 Structure of thyristor and its equivalent circuit
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Fig. 3 Local circuit of DC-SST unit, and false triggering

waveform of thyristor
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