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Performance Improvement of Radial Distribution Network with
Distributed Generation Integration Using Extended Particle Swarm

Optimization Algorithm

Ramadom Syshputra', Imam Robandi’, Mochamad Ashari’

Abstract -7hes paper proposes the performance mprovessens of radial disersburion nenwork with
distribured generanon (TX7) mtegration using exwended particle swarm opamizagon (PSO)
algortdwe. High-performance dismbunon neowork s a meework thar has a low power loss, bemer
wilzage profife, and loading halance among feeders. The effort 10 tmprove the performance of the
duwmnburion nerwork s retwork comfigaranon opamzanon. The has Aecome an
mepariame (sswe with the presemce of DG v dismbation nenwovks. In chis saudy, meowork
configurascn opamizaoon i based on an exiended PSO algonthm. The meshodology has been
ered m owo models of IEEE radial diseribution nerworks. The results showed thar the opeomal
configuranon of the distrbunon metwork 15 abie 10 reduce power loss and 10 eprove the voliage
profile of the mevwork significandly. Copyright © 2015 Praiie Worthy Prize S.e.l - All rights
reserved.
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Nomenclature
Raactive powsr of DG.
Cost function of active power loss.
Active power floming outofbus 1.
Rsactve powss fowing out of bas 1.
Nazxober of branch.
Rauisoncs at bus a-2h.
Voltage naagnituds at bas i-th.

Lower voltage magmomds linsts at bus »-h.

Uppsr volnge magnitde Emits at bas s.oh.
Lower currsnt magxitude Ity at bus s.af.
Uppsr czvent magnitads bmits at b (..
Positicn of the ok mndividaa! of swarm.
Velocity of the -¢h indmidaal of swarm.
ModiSied velocity of pasticks.

Latest position of particle

Particls best sxpeniance of 1k

Best giobal position for swarm searcd 1.2k,
Nzxobar of iteratons.

A random nunsber between 0 and 1.

A rndom sumber between 0 and 1.
Nuzobar of the swarm
Maximmm mertia weight.

Minmenm ingrtia woight.
Maxmmm nunsher of iterations.
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L Introduction

systexn load of a differcae fooder is

hddytmbhs mhopmmadcmoloi
powsr distrbution systems becoms more commplex,
especially in areas that bave a high Joad denasity. In this
state the power loss in 2 disibuted network will mot
minmeem for 2 dxed nemwork confizunaton for all cases
of varyiag loads. Tharefors, It is Decessary to Imcreaie
systezn performance Srongh the distibution zstwork
reccafipuration. Ditnbution metwork reconSguration is
achioved by mung wctomlizing switches that romain
sormlly clowsd and e switchss that ramain normally
opsa The muim purpesse of the reconSgunation & o
minmize acove power losies m order to improve
diswtbution systens performance [11{3] Bamcally, the
ostwork i 0 reduce the real power losses
azd to balance the load of each feder. However, because
of the dynamic zamre of the Joad, the ton! load iz more
than the capacity of the gumeraticn syvkm that mokes
chminating the load on the feedsr i3 zot poswble and
Beace the system voltage profis will mot be wpmraded o
ths required level. In crder to mest the requived Jevel of
Joad dsmand would require the DG umit is tegrated I
the distibution =zetwock. Unnl »ow, aetwork
om and placemant of DG in distribution
ostworks are comsidersd indepeadant Howster, in the
propowed method, Dpetwork  reconfigunation  and
mstallaticn of DG bandled sinmitansonly © marsase the
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