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3 

 Towards a smarter grid 

 Abundance of local computation/communication 

 Emergence of affordable small scale energy resources 

 Increased integration of power electronics 

 

 

 

 

Source: http://solutions.3m.com/wps/portal/3M/en_EU/SmartGrid/EU-Smart-Grid/ 
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 Advantages: 

 Suitable for smart grid 

 No need for complete set of information 

 A promising solution approach for coordinating geographically 

scattered resources like PEVs. 

 Preserves data confidentiality 

 

 

 



Existing work 
 

 Non-cooperative agents: 

 Game theory approach 

 Cooperative agents: 

 Decomposition based methods, e.g., ADMM 

 Requires information exchange with a central entity 

 Consensus based methods: 

 Enforcing agreement on a common variable 

 Requires a leader node to have access to total load information 
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Our assumption: Cooperative agents 
Our approach:     Fully distributed consensus-based approach 
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 Iterative procedure 

 Solve first order optimality conditions 

 These conditions involve local and global information 
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 Create local copies of global variables 
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Minimizing consumption cost 
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These equations involve both  

local and global information 
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The proposed update for        :  

Step1: Variable update 

Step2: Feasibility 
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Test system 

 Fleet of 25 EVs 

 Communication topology: ring graph 

 

 Convergence Measures 
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Valley filling 
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Convergence analysis 
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Feasible solution  

at each iteration 



Summary  
 

 Proposed distributed solution: 

 
 Distributes the computation among distributed entities (PEVs). 

 

 Each PEV exchanges limited information with a few other PEVs. 

 

 Achieves feasible solution at each iteration. 
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Questions 


