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ABSTRACT 

Renewable resources are prime contributors to energy in a microgrid. Fluctuation in the renewable outcome is inevitable 
because of strong dependency on the atmospheric condition. Energy storage systems (ESS) are often used to mitigate 
variability issues. Development of efficient methodology to supply necessary electrical energy to the load from a 
combination of ESS and utility-grid with minimal cost is the need of the hour. The variable pricing scheme adds another 
dimension to the problem. We propose a Mixed Integer Linear Programming (MILP) formulation to find an optimal 
operation schedule of charging/discharging of ESS in offline. As MILP formulation fails to scale for large inputs, we 
propose a heuristic algorithm in offline and online modes. As an extension of this work, we have also looked at consumer-
side management considering the fluctuation of renewable energy and have developed efficient algorithms that 
incorporate such factors. 
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