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We proposed a loss decomposition method (measurement accuracy: 0.04%) and
clarified the breakdown of losses. Furthermore, a virtual transformer based asynchronous loss
measurement method (VTALSM method) was proposed to improve the measurement accuracy by one order of
magnitude. Using VTASLM method and the proposed HEECS inverter, we optimized various parameters and
controls and achieved power conversion efficiencies and accuracy of 99.827% + 0.009% for SiC power
devices and 99.817% + 0.004% for GaN power devices. As an application example, we proposed and
demonstrated a fast response of powering and regenerating control of grid connected operation. In
addition, it was demonstrated that the power factor was freely changed. We also demonstrated the
basis of a phase shifter in the power transmission line using the proposed HEECS inverters. As
another application a highly efficient three-phase motor drive was demonstrated using three phase
HEECS inverter.
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