CANDU REAKTORLERINDE TORYUMUN BiR NUKLEER YAKIT OLARAK
KULLANIMI
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OZET

232Th izotopu yliksek enerjili (MeV seviyesinde) nétronlarla fisyon reaksiyonlari
yapar ve ayrica, termal ve orta enerjili nétronlani yutarak ¢ok kaliteli fisil bir
izotop olan #*2U izotopunu uretir. >U izotopu ¢ok iyi fisyon yapma o6zelligi
nedeniyle niikleer reaktorlerde yakit olarak kullanilir. Rezerv olarak daha fazla
bulunmasi #*Th izotopunun niikleer reaktérlerde degerlendiriimesini gerekli
kilmaktadir. Yapilan bu ¢alismada; toryum yakitinin kullanilabilirligi ve reaktor
performansina etkisi CANDU reaktorlerinde iki farkli modelde ele alinmigtir. @
% 40 ThO, + % 60 LWR ve @ % 96 ThO; + % 4 reaktér atigi PuO,’den olusan bir

karisim yerlestirilmistir. Hesaplamalar tek boyutlu SCALE 4.4a bilgisayar
sistem kodu yardimiyla yapilmistir. Yapilan hesaplamalar sonucunda, elde
edilen degerler dogal UO, yakitli reaktor verileri ile karsilastiriimistir. Elde

edilen nukleer sonuglar, segilen bu iki model i¢in dogal UO, yakitina nazaran
kritiklik ve yanma derecesi acgisindan daha iyi bir niikleer performans
sergiledigi gériilmigtiir.
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ABSTRACT

232Th isotope makes fission reaction with high energetic neutrons (MeV levels)
and in addition, it breeds **2U isotope, a good quality fissile isotope, with
absorbing thermal and average energetic neutrons. *3U isotope uses as fuel in
the nuclear reactors due to having high fissile characteristic. More thorium
reserves abundant than the natural uranium reserves, utilizing **Th isotope in
the nuclear reactors has to make necessary. In this study; useful thorium fuel
and effect of reactor performance have been deal with two different fuel models
in the CANDU reactors. A fuel compositions forming with @ % 40 ThO, + % 60
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LWR and @ % 96 ThO, + % 4 reactor grade PuO, has been located. The
neutronic calculations have been performed by one dimension computer
system code program SCALE 4.4a. End of the calculation, obtained values
compare with natural UO, fueled reactors data. Obtained nuclear results have

been performed better nuclear performance (critically and burn-up grade) than
natural UO> fuel for selected two models.
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