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Introduction

In the microgrid with high penetration rate of
renewable energy, multiple distributed
generations operate in parallel. To ensure
stable operation of the microgrid, research
for multi-inverter coordination control is
necessary. Voltage and active power control
strategy can provide voltage support for the
grid and reduce the voltage fluctuation in the
point of common coupling. This paper
presented an improved master-slave voltage
and active power control strategy for multiple
photovoltaic inverters. The master inverter
operates under maximum power point
tracking control strategy as the sample. The
slave inverter adopts nonlinear voltage and
active power control.

Principle of the proposed strategy

When the voltage in PCC is too high, the
active power and voltage droop coefficient
will be increased. When the voltage in PCC
is too low, the PV inverter will operate at the
MPP. Finally, the simulation model is built to
verify the correctness of the proposed
method.

Simulination results

Based on the above information, the salve
inverter calculates the output active power
command according to the nonlinear droop
curve and track the command value in boost
converter. It’s clear that the PV inverter can
reduce its output active power more quickly.
The voltage error between the grid voltage in
PCC and the rated value can be much better
limited and the steady-state value of Upcc_d
is reduced to 312.5.

Conclusions

The master device operates under MPPT
control strategy, while the slave PV inverter
adopts the proposed nonlinear P/V control
based on the information of the maximum
power point (MPP) from the master inverter.
The PV characteristics of the slave inverter
can be simplified and be expressed by linear
curve which is shown in the above figure.

An improved master-slave P/V control
method is proposed in this paper to provide
reference for the voltage-supporting control
of grid-connected PV inverter in the
microgrid. The master equipment provides
the MPP information of the PV module for
the slave inverter to do the linear
approximation of PV characteristics by P&O
MPPT algorithm. The slave PV adopts the
nonlinear P/V control to provide voltage
support in boost converter. The output power
regulation process of PV inverter is finished
in the boost converter based on the
approximate PV characteristic curve. Finally,
the effectiveness of the proposed control
strategy is verified by simulation results
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