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This dissertation presented the results of studies on application of solid sate series compensators for a power
balancer and voltage profile controllers of distribution systems.

Chapter 1 presented general background and introduction to the problems, which I seek to solve in this
research. The general background outlines the contributions of this research for the global warming issue.
The introduction presents the problems of power unbalance and voltage increase in distribution systems.

Chapter 2 presented loop power balancer for distribution lines. Model of the distribution lines is distribution
system for an industrial park which has a power transformer in each line. To solve power unbalance problem
between transformers, a novel method which is achieved by looping distribution lines and installing series type
Back-To-Back (BTB) converter was proposed.

Chapter 3 introduced a series type BTB converter for compensating voltage increase in distribution system due
to the presence of DGs. The presence of DGs makes voltage profile non-uniform, and may result in large voltage
fluctuation and over-voltage at loads. Therefore, there is need for strict limitation on power injected by DGs.
This chapter proposed an effective method to control voltage profile of distribution system under presence of DGs
by using series type BTB converter installed in substation.

Chapter 4 introduced a method of controlling voltage profile in the line of distribution system with many
clustered DGs using Distributed Series Compensators (D-SCs). These clustered DGs are installed at a
residential area. A large power injected by PVs may result in reverse powerflow to main source, which can lead
to over-voltage at load side. To mitigate this problem, D-SCs are installed close to pole transformer of the
distribution line. The D-SC is a series compensator that can imitate negative resistance and reactance
characteristics.

Chapter 5 summarized overall important results obtained in this dissertation.
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