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ABSTRACT: A novel triangle-triangle modulation method is
proposed based on immittance converter and PV grid-
connected inverter system. The characteristics of immittance
converter are analyzed in depth and formulas of waveforms in
the whole system are derived in detail. The shortages such as
high harmonic of grid current and low power factor which
traditional sine-triangle modulation method has are avoided
under the new control strategy. Immittance converter
technology is applied in PV grid-connect inverter by utilizing
characteristics of voltage source-current source conversion.
Passing through immittance converter, high-frequency
transformer, high-frequency converter and S50Hz inverter
individually, DC output voltage from PV arrays is inverted into
sine current which is put into grid. Therefore current source
grid-connected technology is realized. Compared with
conventional current source grid-connected PV system, the
novel inverter has advantages of small volume and low cost
due to delete input inductor and replace 50Hz transformer by
high-frequency transformer. Furthermore, output current in
phase with grid voltage is realized by using crossing-zero
signal of grid voltage to control 50Hz inverter. At the same
time, system power factor is improved. The feasibility of the
PV grid-connected inverter is verified by experiment results.
The novel system is especially suitable for household PV

grid-connected system.
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Fig.1 T-LCL type immittance converter
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Fig. 2

Main circuit of photovoltaic grid-connected inverter based on immittance converter
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Fig. 7 Simulation waveform of the system
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Fig. 8 Experimental system structure
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