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Abstract of Thesis

This dissertation focuses on the configuration and control scheme of low frequency ac transmission
system (LFAC), which expected as an alternative transmission system on line commutated converter
multi-terminal application. This study introduces three configurations of LFAC transmission system;
single-phase, two—phase and three—phase on low frequency side by using cycloconverters as the frequency
converters. The objective of these studies is to find the most suitable configuration and operation such
as number of operating phase configurations, transmitting frequency and control schemes. The discussion and
comparison of characteristics and behavior of the three configurations of LFAC operating under the same control
scheme and conditions to identify the most promising operation system for LFAC. Three configurations of LFACs
are described and all three configurations are applied by the control scheme with the aid of PSCAD/EMTDC
program to consider the behavior of each LFAC system on line frequency or grid side frequency and low frequency
sides. Furthermore, current ratings of thyristor devices and transmission lines, and number of devices used
in each type of LFAC are compared. These results can lead to determine the most suitable transmission system
for the LFAC system operation. A new power control scheme by using Virtual Synchronous Generator (VSG) for
a multi-terminal LFAC operated with a twelve—pulse thyristor converter was studied in this dissertation
This power control scheme can control and synchronize the amount of transmitting power among each terminal
following power references. Control scheme and parameters of the application are addressed. This dissertation
is organized into five chapters as follows.

Chapter 1 gives the general introduction of LFAC transmission system and merits of LFAC.

Chapter 2 introduces configuration and comparison on each type of LFAC. The comparison on rating
of valves and transmission line are compared to determine the suitable configuration and operation system.

Chapter 3 describes the transmission line model under low frequency and cable model parameters for
proposed LFAC transmission system. The analysis on transmission frequency with voltage and cable length and
the analysis on transmission frequency with system responding time are performed

Chapter 4 introduces a power control scheme for multi—terminal LFAC application. In order to frequency
synchronization among terminals, virtual synchronous generator (VSG) control is proposed in this chapter

Finally, chapter 5 summarizes overall important results obtained in this dissertation.
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