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Gunumuizde elektrik enerjisinin bliyik bir cogunlugu yenilenemeyen kaynaklardan (kémir, petrol,
uranyum, vb.) saglanmaktadir. Ancak, bu kaynaklardan elde edilen yakitlarin cevreye olan
zararlarindan dolayr yeni alternatif gilic kaynaklari arayisi hizlanmaktadir. Alternatif giig
kaynaklarindan biri olan yakit pilleri kimyasal enerjiyi elektrik enerjisine ¢eviren elektrokimyasal giic
donustdricileridir. Yakit pili sistemleri kullandiklari elektrolit cesidine gore; proton degisim membran
yakit pilleri, kati oksit yakit pilleri, bazik yakit pilleri, erimis karbonat yakit pilleri ve fosforik asit yakit
pilleri seklinde siniflandiriimaktadirlar.

Bu tez calismasinda, yakit pillerinin enerji sistemleri icin en uygun cesitlerinden biri olan Kati Oksit
Yakit Pili (KOYP) icin tiim gerilim kayiplari ve yakit donistirtci birimi iceren termal temelli yeni bir
dinamik model gelistirilmistir. Ayrica enerji sistemleri uygulamasi olarak farkh yik kosullari altinda
calisma, coklu-barali sistem uygulamasi, klasik ve modern tekniklerle reaktif glic kompanzasyonu
konulari incelenmistir. Benzetim calismalari Matlab/Simulink ortaminda gerceklestirilmistir. KOYP
sistemindeki yakit donlistlriict birimi ve gii¢ diizenleme biriminin denetimi icin | ve Pl denetleyicileri
kullanilmistir. Elde edilen benzetim sonuglari literatiirti desteklemektedir.
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Nowadays, the vast majority of electrical energy have provided from of non-renewable sources (coal,
oil, uranium, etc.). However, research for new alternative power sources has accelerated because of
the damage to the environment of fuels derived from these sources. The fuel cells, which is one of
alternative power sources and also the electrochemical power converters, convert chemical energy
into electrical energy. According to the type of electrolyte used in fuel cell systems, they are classified
as proton exchange membrane fuel cells, solid oxide fuel cells, alkaline fuel cells, molten carbonate
fuel cells and phosphoric acid fuel cells.

In this thesis, a new thermal-based dynamic model is developed containing all voltage losses and fuel
reformer unit for Solid Oxide Fuel Cell (SOFC) which is one of the most suitable varieties of fuel cell
energy systems. Besides, operating under different load conditions, application of multi-bus system,
reactive power compensation by classical and modern techniques are examined as application of
energy systems. Simulation studies are carried out in Matlab/Simulink environment. | and PI
controllers for the fuel reformer unit and power-conditioning unit in SOFC system are used as
controller. The obtained simulation results have supported the literature.
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