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Fig.2 Main waveforms of unilateral phase-shift modulation
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Fig.6  Voltage and current waveforms under light load
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Fig.7 Results of simulation and theoretical calculation
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Loss model and analysis of high-frequency-link DC solid state converter
for medium voltage AC/DC distribution grid

ZHANG Xue'?, PEI Wei'?, KONG Li"*, PANG Yun-ting'”®*, ZHANG Guo-ju’
(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Beijing Etehcwin Electric Co., Lid., Beijing 100176, China)

Abstract: The high-frequency-link DC solid state converter (DCSSC) is one of the key equipment in the medium
voltage AC/DC distribution system. In view of the fact that traditional methods do not consider hard switching opera-
tion mode, a loss calculation method is proposed for DCSSC based on input series output parallel (ISOP) dual ac-
tive bridge (DAB). The operation principle of high-frequency-link DCSSC is analyzed under soft switching and
hard switching conditions, the effective conduction time of switch devices under different stages is given, and the
analytic model of the current average and RMS values of soft switch and hard switch are derived. The model of con-
duction loss and switching loss is established, and the improved loss calculation method of high frequency trans-
former is given. Finally, the loss distribution and system efficiency of high-frequency link DCSSC are verified and
analyzed by Matlab and PSIM simulation software under switching frequency and power transmission change condi-
tion.

Key words: high-frequency-link DC solid state converter ( DCSSC) ; hard switching; dual active bridge ( DAB)

converter; input series parallel output(ISOP) ; loss model



