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The study deals with the design. operational control, simulation and. sensitivity-analysis of a Microgrid consisting of Wind turbines, Photovoltaic
systems, storage of electricity to follow the load demand of.the non-interconnected island-of Agios Efstratios, in the Aegean sea, Greece. It is a
research-demonstration project funded by the Greek state-and EU structural funds, where mature technologies in Renewable Energy Sources (RES),
storage and energy management will be used.

The innovation of the project is mainly in the-integration and operational control of variable renewable energy generators and storage, the appropriate
management of the resources and of certain non-critical loads aiming at 100% RES' contribution-and not less than 85% of the annual electricity
demand. The proposed system will substitute local production of the existing thetinal power plant where expensive and polluting diesel fuel is being
used.

The new power system will use the existing grid infrastructure incorporating RES and storage units and all the necessary monitoring, control and
communication new infrastructure in order to maintain-power availability, quality, reliability and.safety respecting the technical requirements of the
Public Power Corporation (PPC) and the Hellenic Distribution Network Operator (HEDNO) which are respectively the owners and operators of the
existing thermal generation units and electric grid on the island. The cutrent plan is to evaluate the three offers received, after the call for international
offers expired in February 2014. The realization of the project is expécted to:start in the beginning of 2015.

In this paper the existing power system and load profile and historic.data are-ptesented. Then the potential of solar and wind energy resources and the
selected sites on the island'are described. Afterwards the RES Electrification power system:.operation approach and modes of operations are suggested.
Finally, modeling, simulation and sensitivity analysis regarding'the capacity of the various camponents, i.e. PV system, Wind turbines, battery storage
and energy demand, follows using the HOMER software. The simulation is performed"Wwith: 1 hour time step for one year, considering suggested
components for the proper operation of the island microgrid and subsequently technical and economic issues are discussed.
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‘ components in distribution grids. Furthermore, the microgrid is designed

and will be realized to be transparent to the Hellenic island network operator
(HEDNO), which plans to install advanced Energy Management Systems
(EMYS) in the non interconnected islands.

Selected HOMER simulation results according to the assumptions and
sensitivity analysis considered.



