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A two‐step optimization approach is proposed to study the effects of adding a battery energy 

storage system (BESS ) t o a d ist ribu t ion  n et wor k in cor p orat in g ren ewab le en er gy sou rces. In  t h is 

p ap er , t h e f irst  st ep  f ind s th e optim al siz e and  p lace ment of  t he p h ot ovo lt aic (PV) arra ys t hat lead 

t o th e lowest  possib le losses, cost  and  voltage deviat ion f ro m th e ref er en ce b u s, wh ile t he second 

st ep  st art s b y per f orming an oth er  optim iz at ion  in  or der  t o fin d th e op t imal siz e an d  p lacement 

of  t h e BESS  t h a t lead to a further reduction in the same objectives. The optimized Grid‐PV and 

Grid‐PV‐BESS configurations are subjected to a time domain power flow (TDPF) so that the annual 

energy losse s an d  volt age p rof ile of  ea ch  b u s can  b e ob served . The p ap er  pro vid e s a n ovel 

formulation that treats the problem as a multi‐objective optimization and uses the Genetic 

Algorith m (GA) t echn ique t o rea ch  op t imal con f igu rat ion  in b ot h  st ep s. An  In st it ut e of  Ele ctrical 

and Electronic Engineers (IEEE) 13‐Bus test feeder is used to d emon st rat e t h e u sefu lness of  t he 

p ro pose d t echn iqu e.  


