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Research objectives: --(max 10 rows)
Research activities will aim at: a) the development of algorithms for the management of the power flow within a smart micro-grid (SMG); b) the design of a communication infrastructure suitable to support the proposed strategies. To achieve the first objective, resource allocation and optimization techniques commonly exploited in data communications and networking will be transferred to the smart grid world. In particular, game theory will be adopted to model prosumers (energy producers and consumers) as players trying to maximize a utility function, e.g. balancing satisfaction and rewarding, entailed by energy consumption and energy generation, respectively. Moreover, the application of Monte Carlo methods (MCMs) will be also investigated trying to take advantage of their efficiency in tackling optimization problems characterized by a high dimensionality, like those encountered in resource allocation for a large number of prosumers. The above mentioned mathematical tools will be applied to develop demand side management (DSM) strategies, with the aim of appreciably improving SMG efficiency. The amount and the quality of the information which need to be shared among the prosumers of a given SMG will be accurately assessed to infer the communication requirements (in terms of QoS, bit error rate, packet error rate, latency, jitter, connectivity,…) characterizing the SMG itself. Then, the problem of the design of the communication infrastructure for a micro-grid will be tackled. In this scenario powerline communications  and short range wireless are expected to play the most significant role; however, the use of long range wireless technologies (e.g., LTE, HiperLAN and WiMAX) will be also taken into consideration.
Proposed  research activity --(max 10 rows)

- Development of distributed algorithms for power flow control and DSM in SMGs.
- Study of flexible wireless and powerline communication techniques for data exchange in SMGs.

- Study of the technical problems deriving from the adoption of plug-in electric vehicles (PHEVs) in SMGs.
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