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Existing work 

 Decomposition based methods[1,2] 

 Each distributed agent in the system has to solve an optimization 

problem. 

 

 Consensus based methods[3,4] 

 Each distributed agent evaluates a computationally cheap 

update function 

 Enabling multilevel distributed computation 
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- Solving a coupled system of equations 

- Computationally cheap update function 

- Multilevel implementation 
 



 IEEE 118-bus test system 

 Relative distance 
 Relative distance of the objective function from its optimal value 

over the iterations: 

 

 

 

      is the optimal objective function value of centralized method 

 

 Power balance residual 
 The sum over the residuals of all power flow equations over the 

course of iterations: 

 

 

      is local power balance equation at bus 

 

Test System & Performance  
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 Convergence measures 



Outline 

 Motivation and Background 

 Multilevel Distributed Optimal Power Flow 

 Simulation Results 

 Summary 

18 



Summary 
 

 Proposed distributed solution: 

 
 Distributes the computation among different entities. 

 

 No need to share information about generation cost parameters 

or generation settings. 

 

 Each entity exchanges limited information with a few other 

entities. 

 

 Entity may represent a single bus or a collection of physically 

connected buses 
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Questions? 


