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Multi-agent systems for reactive power control in smart grids
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Conclusion

To alleviate the problems associated with the centralized con-trol approaches, a novel decentralized framework for
optimal reac-tive power control has been proposed in this paper. The framework is based on the Holons, which are
evolving, self-organizing, and dissipative structures. A Holon is connected to other Holons, and at the same time, is
nested within another Holon and so is a part of something much larger than itself. According to the rationale behind the
proposed framework, it would fully exploit the avail-able reactive power resources so as to keep the network security
constraints. The novel method is tested on a comprehensive case study (including four distribution systems emanating
from a trans-mission network), while the prevailing uncertainties are assidu-ously taken into account. The results
indicate that the proposed DORPC strategy is more compatible with smart activities than the previous methods because
of few control actions. Another ben-eficial result of this structure is its more improved computational efficiency. This
issue leads to a decrease in the time of decision making process, and consequently, an increase in the stability of the
network. Our simulation results have demonstrated that not only does the proposed structure have great potential to
consider-ably save the communication bandwidth, but also the fault toler-ance of the structure is increased due to the
dynamic feature of Holons.
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