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Abstract

Microgrids in island mode are controlled by active and reactive power control methods of distributed production sources. This paper presents a scheme
for sharing reactive power among distributed generation sources in a multi-bus radial microgrid. A common method for sharing and controlling reactive
power among distributed generation sources is the common drop method. Since the use of the drop method is due to the different voltage drops that it
creates on the impedance of the lines of distributed production units. This causes reactive power to be distributed correctly through this method. As a
solution to this problem, this study uses two methods, constant Q and virtual impedance, to share reactive power among distributed generation sources
in order to eliminate voltage drop while sharing reactive power. The effect of distributed generation units on voltage regulation can be positive or
negative, and this depends on the distribution system, the characteristics of distributed generation units, and their installation location. In this study, it
has been tried to share power among distributed generation sources in such a way as to improve the stability of the network voltage, for this purpose,
the stability index P-index has been used. Also, the effect of load changes on reactive power distribution among distributed generation sources, voltage
profile index and calculation of system losses are also presented. In this article, an island microgrid with 38 IEEE standard buses is used.
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1-  Short Paper

Distributed generation (DG) resources have become a potential solution for combining renewable energy sources and energy storage systems.
Subsequently, the microgrid concept emerged as a promising approach to effective parallel DG coordination. Compared to traditional transmission
systems, the microgrid can be used independently in island operation to regulate voltage and frequency at the point of common connection (PCC).
Despite their widespread use, they also have shortcomings such as circulating current and incorrect reactive power sharing, which need to be addressed.
An accurate line impedance is required in order to solve possible problems.

2- Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)

Sharing reactive power between distributed generation sources to improve voltage stability. A virtual impedance method and two fixed Qref methods
have been used to achieve this goal. Also, it has been attempted to illustrate the improvement of voltage stability along with the sharing of reactive
power among sources using the voltage stability index (P-index).

3-  Conclusion

In this article, the sharing of reactive power among DG sources using fixed Q and virtual impedance is presented. Also, the voltage stability index is
calculated and it is shown that voltage stability is also improved by sharing reactive power among distributed generation sources. And the results of
power sharing in both approaches were compared with each other. It was shown that the virtual impedance method Shared the reactive power well

among sources according to capacity. Considering the resistance effect in the virtual impedance method, bus voltages with control DG sources and
active and reactive power are well sharied among distributed generation sources.
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