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Design of Two-stage Photovoltaic Inverter Considering the Improvement of Conversion Efficiency
FENG Lei, CHEN Zuneng,ZHANG Yuewen,ZHANG Zerong
(Yunnan Power Grid Co. ,Ltd. ,Kunming 650011, Yunnan , China)

Abstract: In order to improve the efficiency of photovoltaic inverter, a new two-stage multifunctional
photovoltaic inverter (QMFD was proposed. With the help of the two-stage structure, part of the active power could be
directly transmitted from the photovoltaic array to the grid or load in a power conversion stage, thus the conversion
efficiency was significantly improved. In addition, the realization of maximum power point tracking(MPPT)of QMFI
and the compensation of non-active current(i. e. reactive, harmonic or unbalanced current) were also considered. A
mathematical model of QMFI was proposed to guide the design of control parameters. At the same time, an analysis
model based on the rotating frame was proposed, and the space vector pulse width modulation strategy of QMFI was
derived, which directly reveale the influence of non-active current compensation on the two-stage active power flow.
Compared with the traditional scheme, QMFI can not only achieve more efficient active power transmission, but also
realize MPPT and improve power quality. The feasibility and effectiveness of the scheme were verified by a 3 kV-A
prototype.
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