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ABSTRACT: Single-state grid-connected photovoltaic (PV)
system has advantages such as smple topology, low cost, etc.
However, this kind of system has only one stage of power
conversion and all the control objectives need to be considered
simultaneoudy, such as maximum power point tracking
(MPPT), synchronization with the utility voltage and harmonics
reduction for output current. Then the complexity of control
strategy is increased. This paper proposes a modified MPPT
strategy, which remarkably improves the stability of the
single-gstate grid-connected PV system during rapidly changing
process of light intensity, with realizing &l the control
objectives. In steady state, the modified strategy tracks the
recent maximum power point of the PV panel by adjusting the
output power of the inverter, in which step length changes
according to the tracking direction; in dynamic <tate, by
detecting step change of insolation with feed-forward method,
the modified strategy is able to rapidly reset the reference value
of inverter output power to avoid DC-link voltage collapse
phenomenon. Comparing the novel strategy with constant-step
MPPT drategy, this paper illustrates the improvement of the
new strategy based on PSIM simulation platform. Experimental
results also show the high stability and high efficiency of this
modified strategy applied in single-stage grid-connected PV
system.

KEY WORDS: solar energy; photovoltaic; grid-connected;
MPPT
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Fig. 1 Schematic diagram of a single-state grid-connected
photovaltaic system
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Fig. 2 Simulated characteristics of ideal PV panel
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Fig. 3 Simulation of constant-step MPPT strategy
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Fig. 4 Simulation of the DC link voltage collapse progress
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Fig.5 Flow processdiagram for determination of Prgr in
the modified MPPT strategy
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of light intensity with the modified MPPT strategy
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