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OZET

Transformatorlerin blyUk yapilarindan dolayi enerji iletim ve dagitim sistemlerinin en agir ve pahall parcalarindan olduklar bilinmektedir. Buna
ek olarak, buylk hacim, ylksek imalat ve ylksek isletme maliyetleri gibi birgok dezavantaja sahiptirler. Son yillarda, mikroislemciler ve gig
elektronigi devre elemanlarindaki hizli ilerlemelerle birlikte ylksek frekansli ve glic elektronigi elemanlari ile olusturulan 6zel transformatoérler
Uzerinde birgok calisma yapilmaya baslanmistir. Bu yeni tip transformatorler ilk olarak Mcmurray tarafindan 1970 yilinda 6nerilmistir ve
elektronik gug¢ transformatdéri olarak adlandinimistir, Bu tarihte yapilan galismalardaki elektronik gic transformatért yapilarinin verimleri
yaklasik olarak %80 oldugu belirtilmistir. Bu tarihten itibaren elektronik glc transformatérlerinin performanslarini ve verimlerini arttirmak icin
bircok galisma yapilmistir. Genel olarak elektronik gug transformatér yapilari direkt AC/AC donlsimin ya da AC/DC/AC/DC/AC dénlsumlerinin
yapildigi yapilardan olusmaktadir. Bu yapilar birgok firma ve arastirmaci tarafindan gergeklestirilerek klasik transformatoérlerle birgok yénden
karsilastinlmistir. Bu yeni tip transformatoérler ile tek bir devre Uzerinde gerilim donlUsimU ve enerji kalitesi iyilestirilebilmektedir. Elektronik
glg transformatorlerindeki en dnemli 6zellik ise primer ve sekonder kisminda farkli amaglar igin elektronik devrelerin gelistirilebilmesidir. Genel
olarak elektronik glg¢ transformatérleri igin dort temel topoloji vardir. Bu ¢alismada, bu topolojiler MATLAB/ Simulink ortaminda tasarlanmis ve
iki yonla gug akisi, glg faktorl, gerilim ¢okmesi/ylkselmesi ve reaktif kompanzasyonu gibi 6zellikler agisindan karsilastiriimistir. Topolojilerden
elde edilen sonuglara gére, AC/DC/AC/DC/AC doénlslime sahip olan elektronik glic transformatérl yapisi diger transformator yapilarindan daha
Ustinddr.

Anahtar Kelimeler: Gig¢ Transformatérleri, Enerji Kalitesi, Kompanzasyonu

ABSTRACT

Transformers are known to be the heaviest and most expensive parts of energy transmission and distribution systems due to their large
construction. In addition, they have many disadvantages such as high volumes, high manufacturing and high operating costs. In recent years,
many studies have been started on special transformers formed with high frequency and power electronic elements, along with rapid progress
in microprocessors and power electronics circuit elements. These new type transformers were first proposed by Mcmurray in 1970 and were
called electronic power transformers. It is stated that the efficiency of the electronic power transformer structures in studies conducted on this
date is approximately 80%. From this date, many studies have been done to improve the performance and efficiency of EGTs. In general, the
electronic power transformer structures consist of direct AC/AC or AC/DC/AC/DC/AC conversions. These stuctures have been carried out by
many companies and researchers and compared with traditional transformers in many ways. With this new type of transformers, voltage
conversion and energy quality can be improved on a single circuit.The most important feature of EPTs is the ability to develop electronic
circuits for different purposes in the primer and secondary circuit. Generally, there are four basic topologies for electronic power transformers.
In this study, These topologies are designed in the MATLAB/simulink environment and are compared in terms of features such as bidirectional
power flow, power factor, voltage sag / swell and reactive power compensations. According to the results obtained from the topologies,
electronic power transformer structure with AC/DC/AC/DC/AC conversions is superior to the other transformer structures.
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