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Abstract: Inverter is the core of grid-connected photovoltaic system. The main topology structure can be divided
into single stage and two stage. A good topology is the basis of stability, high efficiency, high security to ensure the
inverter to work. Researched the two-stage structure, the preceding stage use single Boost to obtain the maximum
power and improve voltage, the backward stage adopt the typical single-phase full bridge inverter and then adopt
LCL filter incorporated into the grid. The two-stage structure has the advantage of separate control and high
efficiency. The maximum power point tracking and the control of the grid-connected are independent from each
other which made the photovoltaic system more flexible and reliable. A new type of single phase locked loop is
used. With theoretical analysis, the control method is established, results of simulation and experiment proved the
effectiveness of the program. The control chip uses STM32F407, this chip has the advantages of high speed of

operation and easy to use.
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Fig. 1 The structure of two-stage photovoltaic system
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Fig. 3 The structure of single-phase phase-locked loop
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Fig. 4 The structure of the single-phase phase-locked loop
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Fig. 5 Control block diagram of grid-connected inverter
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loop

www.eage.com.cn

| MRATRE

Application Research

(2) RGUE
Sy T U UE A 3C P ik T Y LA OB AR IE W &
GEHIBAR , fEMatlab{fj HIRE & T R5H

7 EAE AT E R E R 0 =220 V, U=450 V,
L=3mH, C,=4700 uF, L,=2.5mH, L,=0.5 mH,

C;=3 uF, WIRNIARZBE A : k=0.1, k=6,
0 =105 BEIIARZEA . K=0.05, K=50,

FGLH I A O FC T An B 8 o

Rk

400 JE S SN
<
B
g .
H 0
: RINiAT

—200 . v V -y

—400 | |

0.20 0.25 0.30 0.35 0.40 0.45
RIS

E8 REHHMTEKEE

Fig. 8 Simulation waveforms of grid-connected
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