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Current control of constant hysteresis band for single phase photovoltaic grid-connected inverter

DAI Xun-jiang, CHAO Qin
(Electrical Engineering College, Xinjiang University, Urumqi 830008, China)

Abstract: grid-connected inverter is a key electrical element for solar photovoltaic grid-connected electricity generation. Based on
the simulation platform of Matlab/simulink, the mathematical models and simulation modules of photovoltaic array and
MPPT(maximum power point tracking) are built in this paper, the electrical characteristic of photovoltaic module is studied and the
maximum power point dynamic tracking is accomplished as well, in addition, the grid-connected inverter system models with the
integration of photovoltaic module and MPPT controller and the scheme of current hysteresis band control are presented. The
simulation result indicates that the photovoltaic mathematical model and the algorithm of MPPT are valid, the dynamic response of
grid-connected inverter which affected by climate condition change is simulated, which reveals the current hysteresis band control
scheme applied in the photovoltaic grid-connected inverter can improve the grid’s power quality, with the result of unity of power
factor for power grid.
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Fig.1 Simulation model of photovoltaic module for
characteristic curve
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Fig.2 Voltage-current curve of PV module
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Fig.3 Power-voltage curve of PV module

Module 10 T 7 200 Module
current 9% 1,000(W/m? 180 power
/4 sSF=F—t 160 /W
7 .80(;(W/;n2) 3 \\ 140
51600 (/u2) ﬁg
4 W -—i80
4
3 /04 60
/ Y
2 4 40
1 20
0

0
0 5 10 15 20 25 30 35
Module voltage/V

] 4 NU—SOE3E #R3R LT . ThERFNra[EHHI% # 2%
Fig.4 Current, power and voltage characteristic curve for
NU-SOE3E module



-14- A EREY BN

1.2 mXIhE S REREHE(MPPT: Maximum Power
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Fig.5 Flowchart of incremental conductance algorithm
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Fig.7 Topology and control scheme of grid-connected inverter
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Fig.8 Constant hysteresis band current control scheme
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Fig.9 Transfer function block diagram of main circuit for

photovoltaic grid-connected inverter
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