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Application of Interconnected Microgrids to Increase the Continuation
of Electrification in Distribution Networks under Emergencies Situations

R. Haghmaram*
Imam Hossein University
(Received: 10/03/2016; Accepted: 04/08/2016)

Abstract

Beside various advantages of microgrids, impossibility of continuous power generation in islanding mode threats
the security of electrification of sensitive loads under emergencies. This paper proposes a construction for
distribution networks which is formed using microgrids connection in which the microgrids use each other power
capacity when the power transfer from the utility grid is not possible. This solution can provide passive defense of
next generation of distribution networks in emergency conditions. A modular bidirectional DC-DC converter for
connection of a DC microgrid to a DC distribution network is proposed which provides the bidirectional power
transfer. Operation principle of the proposed converter is verified using experimental measurement, and proposed
power management strategy for microgrid connection to the distribution network is investigated using
PSCAD/EMTDC software. Analysis results show that interconnection of microgrids increases the security of
electric power for microgrid loads under emergencies, which is frequently along with microgrids islanding mode.

Keywords: DC Microgrid, Interconnected Microgrids, Modular DC-DC Converter, Power Management
Strategy.
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4 Multi Input

® Solid-State Transformers
® Modular Converter

" Dual Active Bridge

8 Photovoltaic

® Fuel Cell
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! Distributed Generation
2 Microgrids
® Networked Microgrids
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% Super Capacitor

4 Electrical isolation

® PCC (Point Of common coupling)
® High frequency transformer
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! Integrated DC distribution network
2 Energy Storage System
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