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Enerji talebinin her gegen giin daha da artmasi mevcut enerji kaynaklarinin ve-
rimli bir gekilde kullanilmasini gerektirmektedir. Endiistriyel tesislerde harcanan ya-
rarh gii¢ aktif gii¢ oldugundan bu tesislerde tiiketilen reaktif giic minimuma indiril-
meli, ya da bu ihtiya¢ sebeke yerine bagka bir kaynaktan saglanmalidir. Dolayisiyla
sebekenin gii¢ faktorii diizeltilerek kaynaktan cekilen reaktif gii¢ azaltilir. Elektrik
gli¢ sistemlerinde gii¢ faktorii diizeltilmesi iglemi reaktif giic kompanzasyonu olarak
adlandirilmaktadir. Agir1 uyartilmas: durumunda kapasitif reaktif gii¢ tireten senk-
ron motorlar gii¢ sistemlerinde dinamik kompanzator olarak kullanilirlar. Senkron
motorun hem mekanik gii¢ iiretmede hem de reaktif giic kompanzasyonunda kulla-
nilmasi endiistriyel tesisler icin daha ekonomik olmaktadir. Bu durum endiistriyel
tesislerin verimini arttirmaktadir. Literatiirde reaktif gii¢ kompanzasyonu ile gii¢
sisteminin verimliligini, kapasitesini ve degigik caligma kogullarinda kararhligini sag-
layabilmek i¢in bir¢cok caligma bulunmaktadir. Giiniimiizde biyolojik sistemlerden
esinlenilmig bir¢cok optimizasyon teknigi bulunmaktadir. Bu tekniklerden biri de kug
stiriilerinin davranislarindan esinlenerek ortaya ¢ikarilmis bir optimizasyon yontemi
olan Pargacik Siiriisii Optimizasyonudur (PSO). Bu ¢alisgmada PSO tabanh PID ve
Ziegler Nichols (Z-N) tabanli PID denetleyiciler ile senkron motorun uyartim akimi
denetlenerek bir gii¢ sisteminin reaktif giic kompanzasyonu yapilmigtir.
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The increasing need for energy requires using existing enerqy sources more ef-
ficiently. Because it is the active power that supplies useful power for industrial
facilities, reactive power must be minimized, and supplied by another source instead
of electrical grid. Therefore, reactive power supplied by the grid can be reduced via
by correcting power factor of the grid. In electrical power systems, power factor cor-
rection is called reactive power compensation. Generating reactive power during ex-
cessive excitation, synchronous motors are used as dynamic compensators in power
systems. Synchronous motors are more cost-effective for industrial facilities when
they are used to generate mechanic power and compensate reactive power, which
increases the efficiency of industrial facilities. There are various studies focusing on
the efficiency, capacity and stability of the power system via reactive power compen-
sation in the literature. In today’s world, there are numerous optimization techniques
inspired by biological systems. One of these techniques is Particle Swarm Optimiza-
tion (PSO) inspired by the movements of swarms of birds. This study focuses on the



reactive power compensation of a power system by controlling the excitation current
of a synchronous motor via PSO based PID and Ziegler Nichols (Z-N) based PID
controllers.
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