Y EE RSB

Power System Protection and Control

Vol.42 No.19
Oct. 1,2014

F2%E F19 W
2014410 H1 H

ETF Simulink BIRE N BEHARELTRHNRFEFE

3

S

FRE, M, B

(1. A8 AKF W AIR LI R FIE, 482 K% 366000; 2. 4 RAIRLFR, T 45 461000;
.k AR TG, ATh F 8 461000)

BE: Atk MNAL, ARAXEATRE TR T ORIBIEM A, FEEZTHFHEY, FA
Matlab/Simulink ZRIETF, BT S kW HEARHF M T B 69 A%ty AARR . KA A F AU 49 MPPT Sk A BT &, ) b &
ARG Bz ) Rk, Af LA H#AT TIRA A5 A, JH Matlab &2 % MPPT k%5 7 B4k, TABRLR R 1L,
DRV EAT IR K o PR RACTAPF TS AT T 45 AT, B RAM, HERMRIE R A BIF 4948 M Aeblik 4 3h A vk 5 3RIR
HEME, AR SRILT R A RS & P B R 6 F) 57 B AR A B AR ARG 1 e B R R (THD T 1%)

R RKR A%, FWEER; Simulink; MIRIEH]; AR RASNFE ERE

System simulation of double-stage single-phase photovoltaic inverter based on Simulink
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(1. Fujian College of Water Conservancy and Electric Power, Yongan 366000, China; 2. Xuchang Electrical Professional College,
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Abstract: For single-phase photovoltaic grid system, taking the circuit topology of double-stage single-phase grid inverter as a core,
this paper establishes the mathematical model, and builds the simulation model of 5 kW single-phase grid inverter system in
Matlab/Simulink environment. MPPT algorithm based on the observation of the disturbance voltage and double loop control strategy
based on feedforward are adopted, whose properties are studied and simulated. With Matlab language, MPPT algorithm is
programmed as a function which can simulate the illumination change, and the simulation analysis of illumination invariant and
illumination change is respectively carried out. The simulation results show that it not only makes system have better stability and fast
dynamic response characteristics, but also realizes the target that the output voltage has the same frequency and phase with inverted
current and lower total harmonic distortion rate (THD less than 1%).
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Fig. 1 Main circuit topology of single-phase
grid-connected inverter
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Fig. 2 Voltage vector diagram
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Fig. 3 The overall control diagram of double-stage

single-phase grid—connected system
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Fig. 4 Flow chart of MPPT
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Fig. 5 Main circuit simulation model of single-phase

grid-connected system
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Fig. 6 MPPT method based on changed duty
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Fig. 7 Waveforms of grid voltage and inverted current

AR A I THD 23 47 i I8 T 73

Fundamental(50 Hz)=22.92, THD-=0.31%

0.10

0.05

0.00
0 200 400 600 800 1000

SfHz

8 WA R IR R
Fig. 8 THD of inverted current
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Fig. 10 Waveform of power factor
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Fig. 13 Waveform of inverted current
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