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7 Abstract
According to future renewable electric energy distribution and management (FREEDM) system, solid state transformers play an important roie in smart gric
technologies. They have several advaniages over conventional fransformers such as bi-directional power fiow, light in weight, compact size, eic. They also
compensate the environmental issues which are created due to transformer oil. Because of various advantages over traditional iransformer, SST is preferred
widely at the present fime. So in this chapter, the various architectures, needs, and applications of solid state transformers are discussed. The giobal market of
SS8T has continuously improved because it nas several applications and benefits
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Chapter Preview

Introduction

Solid siate transfarmer which has the same working principle as conventional iransformer with bi-dirsctional power flow, consisied of using several power
elecironic switching devices and a high frequency transformer (Ronan et al,, 2002},(Qin & Kimball, 2009). SST also known by different name such as Intelligent
universal transformer (IUT), power electronics transformer (PET) and Energy control centers (ECC) (She et al, 2013). The solid state transformer {SST), which
has been regarded as one of the 10 most emerging technologies by Massachusetts Institute of Technelogy (MIT) (Bowers et al,, 1980) in 2010, has gained
increasing importance in the future power dictnbution system. Basically the transformer enables the efiicient and long distance transmission (Electronicsforu,
n.d ). To overcome the deficiencies of traditional transformer like heavy weight, farger size ang current fimiting problem. solid state transformer was first
introduced by Wiliiam McMurray in 1970 (McMurray, 1971), but it cannot compete as conventional fransformer because i had less efficient as conventional

occurred. Figure 1 shows the concent of firs! elacironics transformer. p
Figure 1. Principle of Eiectronic Transformer é( 5#3_{*‘1: ”
|#1976-1-7698-7614-3 ch010. 701  Dhrechor

After the development of electronic transformer, the researchers irying to improve the result of solig state devices so that the quality apgfiCeTae of Eogneoring
devices was improved and due to this the efficiency of the slectronic transformer also improved. So in this era, ir_1 1980, (Bowers et al.. 1980) US Navy
sponsored study was conducted to determine the feasibility of replacing electrical power transformer with selid stale transiormer by J.C. Erows et al.

In 1936, A L Goldoerg et. al (Goldoerg et al., 1987) described the issues relaled to the design of 1-10 MHz Transformer. They were conduct an analysis of skin
and proximity effects in the conductors and measurements of permeability and hysteresis {03s in the magnetic material with the computer-assisted study of the
relstionships befween size, efficiency, and frequency.

Pawe! M. Gradzki et al proposed a computer-aided tool for design and analysis of high frequency power transformer (Gradzki et al, 1980]. This program used g
multidimensional minimum search algorithm to design the smallest transformer and size of the magnetic core. The design specification includes current and
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