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ABSTRACT

The establishment of the grid protection method for the dispersed photovoltaic(PV)
power generation systems is an unresolved issue for promoting penetration of the PV
system. Islanding prevention methods and detection method of short circuit fault on the
grid, which are the most important issue of the gird protection in the case of high density
interconnection of the PV systems, are investigated in this paper by using numerical

simulations and experiments.

As for islanding prevention method, a new reactive power variation method to
avoid the mutual interference between prevention devices is devised. In the method, the
phase and frequency of reactive power variation of each PV system are automatically
decided, based on the absolute value of the instantaneous voltage which all PV systems are
able to recognize commonly. Detective condition of the 3™ harmonic voltage detection
method is also clear for establishing a reliable islanding prevention method using
combination of two different types of the method according to the current guideline for
grid interconnection. The result indicates that the 3™ harmonic voltage detection method is
useful under the combined use with other passive method because islanding detection of
the method fails when the ratio of PV system power output and load tends to be less than
1.0. Finally, as a method utilizing above results, a new combination method using passive
and active methods in series is devised. It is confirmed from the simulation and experiment
that the devised method establishes not only more reliable detection of islanding but also
prevention of sudden stop of PV system operation in normality by unnecessary detection

which is strongly required to be prevented for keeping stability of the grid.

As for detection method of short circuit fault, it is clear from the simulation that PV
systems can not detect the fault sufficiently by the Under Voltage Relay(UVR)
recommended on the current guideline for grid interconnection. A new protection method
to detect the fault is designed. In the method, a new AND condition of voltage absolute
value change and voltage phase change of the grid is adopted as a detective parameter for
achieving enhancement of detective performance including the prevention of unnecessary
detection in normal operation. Moreover, a new integration method of the voltage phase
change is also devised to get high reliability of the detection under the high density

interconnection to the grid.

In conclusion, an optimum grid protection method for dispersed PV systems is

proposed based on above results.
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