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ABSTRACT: In order to avoid the switch of control strategies
and achieve the smooth transition when operating modes
change, the typical droop control based on P-f and QO-V
characteristics was improved in this paper. And the parameter
automatic adjustment was applied to reduce the voltage
fluctuation caused by the power mismatch in the microgrid. At
the same time, the method of grid synchronization control
based on the positive feedback was analyzed to achieve
microgrid reconnection to the power network while
maintaining the output power of distribution generators (DGs).
The simulation results of low voltage microgrid show that the
proposed control methods speed up the voltage control when
islanding occurs, complete the smooth reconnection of the
microgrid and reduce the impact on the microgrid when

operating mode changes.
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Fig. 1 Droop control diagram of O-V
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Fig.2 Droop control diagram of Q-V
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Fig.3 Improved droop control diagram
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Fig. 4 Voltage control loop
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Fig. 7 Grid synchronization control
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Fig. 8 Principle of grid synchronization control
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A microgrid needs the coordination control of
distributed generation to ensure effective regulations of
power and voltage in both the grid-connected mode and
the islanding mode. The coordination control should
function when the operating mode changes to achieve
the supporting role of microgrid. So the microgrid can
maintain the continuous supply of important local load
when external power is lost.

The typical droop control based on P-f and Q-F
characteristics 1s improved in the paper. A reactive power
control is applied to form three control loops, which
contain the inner root mean square (RMS) voltage loop,
the intermediate droop loops and the outer reactive
power loop. The improved method achieves indirect
constant power control with connection of power grid,
and avoids the switch of control strategies with change

of operating modes. The control diagram is shown in

Fig. 1.
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Fig. 1 Tmproved droop control diagram

The control parameters kp, and kj, affect the
dynamic response of the inner voltage loop. But the large
control parameters for rapid response may lead to the
system instability. An adjustment method for control
parameters is proposed to increase or decrease the
parameters based on the RMS voltage. This method
guarantees the stability when small disturbance happens,
as well as the dynamic performance of voltage reference
during the process of operating modes switch; and it also
reduces the voltage fluctuation caused by the power

mismatch effectively.
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Grid synchronization control based on the positive
feedback is analyzed. It is applied when the microgrid
prepares to connect to the grid. The control process
eliminates the deviation of voltage phase and amplitude
between microgrid and grid through the new frequency
and voltage references. In the synchronization control,
the microgrid maintains the output of DGs and enables
the operating point to move smoothly.

The simulation cases are based on the benchmark
low voltage microgrid proposed by European program
‘MICROGRIDS’. The simulation results of low voltage
microgrid in Fig. 3 show that the proposed control
methods enhance the voltage control when islanding
occurs, complete the smooth reconnection of the
microgrid, and reduce the impact to the microgrid when

the operating mode changes.
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Fig.3 Results of voltage and frequency in case 1



