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This thesis was mainly focused on the voltage sag compensating devices considering with the voltage sag
characteristics in power systems. The main goal of this thesis was to develop the efficient, effective versatile
voltage sag compensating devices that are suitable for different operating conditions. The thesis was brganized
in five chapters as follows. .

Chapter 1 provided an introduction to a subject. The voltage sag problems and the voltage sag monitoring
report were explained. The voltage sag characteristics that affect the operation of the mitigating devices were
also explained. The mitigation equipment based on power electronic controller was described. The objective
and scope of research were summarized.

Chapter 2 presented the voltage sag compensation using series type SMES with open-circuit protection. The
series voltage sag compensation using superconducting magnetic energy storage (SMES) and the effect of using
series type SMES for voltage sag compensation were briefly discussed. The series type SMES for voltage sag
compensation with open-circuit protection was proposed. The circﬁit configuration, operation modes, control
scheme of switches and detection method of voltage sag and interruption were comprehensively discussed. The
‘computer simulations were carried out to validate the proposed system and the results were discussed.

Chapter 3 focused on the standby mode operation of series type SMES for voltage sag compensation. The
minimization for energy loss with the fast voltage sag compensation capability can be done by the proposed
standby mode operation. The proposed standby mode for the series compensator and SMES circuit was
compdsed of standby mode I for loss minimization and voltage drop mitigation, and standby mode II for the fast
voltage sag compensation. The circuit configuration, operation modes, and control scheme of switches were

comprehensively discussed. The performance of the proposed system was evaluated by the simulation study.
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In chapter 4, the voltage sag compensation by parallel type compensator and series inductor was presented.
The parallel type compensator with series inductor was proposed for long and shallow voltage sag compensation
with a vei'y small amount of energy, which might be suitable for the particular customer site. The circuit
configuration and current injection algorithm were comprehensively discussed. The effect of using parallel type
compensator with series inductor during normal operation and voltage sag compensation was discussed.
Simulations were carried out to confirm the effectiveness of the proposed method and the results were discussed.
Comparisons of the requiréd energy storage capacity and the compensator’s rating of the conventional with the
proposed configuration were also discussed.

Finally, chapter 5 summarized overall important results obtained in this thesis.
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