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Optimization of Distribution Network Configuration with

Integration of Distributed Energy Resources Using Extended
Fuzzy Multi-objective Method

Ramadom Syahpums', Imam Robandi’, Mochamad Ashari®

Abstract - Thus paper proposes a reconfigwration methodology that atms or achieving the
mbumum acgve power loss of radal distibunon nerworks with integranon of disoribused encrgy
resources (DER) i arder 1o tmprove the distribunion sysiem performance. The problems of power
system operanions and planning schemes will be ansing due 20 the presemce of DER w0 the
distnbunion systess, such loxses will rise and the tncrease of the voltage ar which there are many
DER. One of the popular efforts to tmprove the performance of the distnbution sysrem s nenwork
reconfiguranson. in dus study, reconfiguranon method proposed (s based on aw exrended fuzzy
muln-objectve approach. Multi-objecerwe fimcaion are comsdered for muntmezation of the acnve
power loss, deviason of bus woltage, and load balancmg among the feeders, while subject o a
radial reswork structure v which all loads musr be emergized. In tits case, all objecrives may he
somultancously waighted. The mmplementanon of the extended firzy muln-objecave for
reconfiguranon of disibunon menwork with tegranon of DER on [EEE 77.bas disoribunion
nerwark and Yogyakaria 60-bus distribution mevwork are described. The simudanon resulis show
thar a 1.80% of efficlency mprovemvent is achieved for IEEE 77-bus nerwork, and a 0.11% of
Yograkarna (0-bus meowark efficiency improsement 15 achseved by the method. Copyright © 2014
Praise Worthy Prige S.s.L - All rights reserved.

Kawords: Fuzy Loge, Multi-obpecrive, [isoibunton Nerworks, Efficiency, Disribuied Encrgy

Resowrces.
. Vi Electric current magnitude of branch-m whan
Nomenclature the i-t branch in the loop is opensd.
Py Acive powsr Lo, liw Lins capacity of branch-m.
P, Active power foming ontofbus & o Maximzation factor of branch cuzrent loading
Q Raactrve powsr fowing out of bus 1. =i
n Nupber of branch, “) Mazbarihip value for current loading index.
R Rasistance at bus 4. LBl Leod balancing mdex, reprosents the dezmes
s Voltage magnituds at s 1. of loading ameng fosdarn.
h Total munber of branches in the loop IF, Elsctric cumreat of fosder corresponding to the
including secticaalyzing-tranch and tie- of the :~th branch in the loop.
branch when i-th Se-switch s clowed. IFF, e  Maxizom of all the cureats cormesponding to
Pru, Total active power Jous of the system whan i- &Md&oi—dhnchin&nloep=
th branch @ the loop is cpened. max(lF.), fecj=1,2.3,.
Prun Total 2ctive power loss before & Lhmmﬁmofloadhlmndu
reconfiguation wa) Membership value for load balancing mdex.
a, Minnuzation factor of power loss. Dy, Fuzzy dechicn for overal satisfaction.
Ha) Mezobershep valkse for powss Joss. oS Fuzzy deciica for optxml solution.
I Maximization facter of bus veltage deviaticn
ip valus for bus v deviation. <
= A dum L Introduction
¥ Volags of e substation, mpa. Most of power distribution systems operate in radial
Yy Voltage of node 10 the opening structare. The distmbation systemns have soctomalizing
of the - branch nthe loop. mpu mhmmﬂychﬂdﬂmm&n
Temain noreally open in crder o condigure distibution
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