SPC-21-117
MD-21-104

ISOP %! Solid-State Transformer @
FIEAERRIC L D 3B E— R/ A XD

ESR TR R E

L.

AR 1 — (REEIRFERT)

Comparison of Common-Mode Noise with Solid-State transformer based on ISOP configuration
Naoto Kikuchi*, Keisuke Kusaka, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper discusses the common-mode noise of the solid-state transformer (SST) based on the input-series-output-parallel
(ISOP) configuration. The ISOP configuration has a complex common-mode current path because of the increased parasitic
component of switching devices. Power factor correction (PFC) and DC/DC converter is modeled with a common-mode
equivalent circuit in order to measure the characteristic of common-mode current. The common-mode noise is compared between
a converter with the chopper cells and diode bridge rectifier, and a converter with full-bridge cells. The simulation result shows
that common-mode noise is reduced 11 dBuA at 100 kHz with PWM rectifier compared to chopper cell PFC.
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Fig. 1 Circuit configuration of SST with chopper cell PFC.
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Fig. 2 Circuit configuration of SST with PWM rectifier.
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Fig. 3 Control diagram of proposed method in single-phase SST with
chopper cell PFC.
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Fig. 4 Control diagram of proposed method in single-phase SST with
PWM rectifier.
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(a) Circuit configuration of chopper cell PFC.
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(b) Equivalent circuit of half bridge PFC.
Fig. 5 Common-mode noise propagation model for chopper cell PFC.
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(@) Circuit configuration of PWM rectifier.
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(b) Equivalent circuit of PWM rectifier.
Fig. 6 Common-mode noise propagation model for PWM rectifier.
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Fig. 7 Frequency analysis results of lem in the propagation model for
chopper cell PFC.
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Fig. 8 Frequency analysis results of . in the propagation model for
PWM rectifier.
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(a) Circuit configuration of resonant DC/DC converter.
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(b) Equivalent circuit of resonant DC/DC converter.
Fig. 9 Common-mode noise propagation model for resonant DC/DC
converter.
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Fig. 10 Frequency analysis results of l.n in the propagation model for
resonant DC/DC converter.
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Fig. 11 Comparison of common-mode noise in SST with symmetric boost
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Fig. 12 Comparison of common-mode noise in SST with half bridge PFC
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