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:  

Grid equation 

The grid  state is described by the static system of equations 

where Y is the admittance matrix  of the grid .  
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We stack the variables in the vectors  

There is a non-linear relation among voltages, currents and  
powers. 
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Control objective 

The cost to be minimized  is the Power Losses (PL) on the grid  lines 

The constraints represent the microgenerators limited  generation  
capabilities 
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Grid equation approximation 

Proposition 
 
 
  

Consider the set of nonlinear equations. Node voltages satisfy   
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Dual-ascent algorithm 

We have been inspired  by the classical dual -ascent algorithm . 
The Lagrangian of the problem  
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computation  of the minimizer  

Lagrange multipliers  update 

component-wise projection and actuation 



Convergence results  

Convergence Results 
 
 
  

From standard optimization results it can be shown that our 
feedback  control strategy converges if 
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