












Begin

Insert system data 
(OpenDSS)

Initialize bat population 
(random positions), with 
a distribution defined by 
the user, and determine 
algorithm parameters

Define search space

Initiate the SBAT in 
search of the best 
solution through 

equations and concepts 
presented at Section 3

Verify radiality constraint

Calculate the load flow and 
losses through OpenDSS and 

COM interface considering the 
type of simulation (0 or 1)

Yes

Update the best found solution and 
the iterations number

Yes

Verify if the max. number 
of iterations was reachead

No

No

Present the results found:
set=0: Losses and voltage of each phase

set=1: Losses Costs and minimum voltage per hour 

End

All population was tested?

Yes

No

Losses = 

Define the type of 
simulation to run: 

snapshot (standard/set=0) 
or daily (set=1)

No

Yes

Is the system 
unbalanced?

Yes
Verify 

VUI and CUI 

No

No

Yes










































