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Fig.11 Primary-side and secondary-side currents of
LLC resonant capacitor
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Fig.12 Current ripples of intermediate
DC-link capacitor
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Method of decreasing intermediate DC-link capacitors for

three-phase cascaded power electronics transformers
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Abstract: The three-phase cascaded PET (Power Electronics Transformer) is widely applied due to its
modularity and expandability,but its intermediate bulk DC-link capacitors for limiting power fluctuation may
reduce its power density. To solve this problem,the SPT(Sinusoidal Power Transfer) concept is proposed for
three-phase cascaded PETs to reduce the intermediate DC-link capacitance,transfer double-frequency AC-side
DLF (Double-Line-Frequency) power fluctuation to the common DC side and maintain the constant DC power
supply. When the resonant DC-DC converters operate in the quasi-resonant mode,the SPT concept is simply
and effectively realized,and the PET control system structure is simplified to a single-stage control system.
Although the SPT for PET has small capability of power factor control,it is a new trend for unidirectional
PET to effectively reduce the volume and cost. A hardware prototype is designed and tested. The
experimental results verify the feasibility of applying the proposed SPT concept to three-phase cascaded PETSs
with DC-DC resonant converters.
Key words: three-phase cascaded power electronics transformer; sinusoidal power transfer; double-line-

frequency; intermediate DC-link capacitor; power density; DC-DC resonant converter; quasi-resonant mode



