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Algorithmic Approaches for a Dependable  
Smart Grid 

Wolfgang Bein, Bharat B. Madan, Doina Bein and Dara Nyknahad 

Abstract We explore options for integrating sustainable and renewable energy 
into the existing power grid, or even create a new power grid model. We present 
various theoretical concepts necessary to meet the challenges of a smart grid. We 
first present a supply and demand model of the smart grid to compute the average 
number of conventional power generator required to meet demand during the high 
consumption hours. The model will be developed using Fluid Stochastic Petri Net 
(FSPN) approach. We propose to model the situations that need decisions to 
throttle down the energy supplied by the traditional power plants using game-
theoretic online competitive models. We also present in this paper the power-
down model which has shown to be competitive in the worst case scenarios and 
we lay down the ground work for addressing the multi-state dynamic power 
management problem.* 
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1 Introduction 

The electricity grid is said to be the most challenging engineering endeavor in 
human history. Electric power is the driving engine of our society. With the shift 
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