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SATHIT CHIMPLEE : FAULT-TOLERANT THREE-STAGE CASCADED BOOST
CONVERTER BASED ON FUZZY CONTROL : ASST. PROF. SUDARAT KHWAN-ON,
Ph.D. 315 PP.
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This thesis focuses on developing control and fault tolerance techniques for a three—
stage cascaded boost converter with a voltage gain of approximately 20 times. The converter
can step-up the low input voltage approximately 20V to achieve a required dutput voltage
level of around 400V without an extreme duty cycle for three switches. The objective of
this study is not only to maintain output voltage to the desired levels under both transient
and steady states but also to enhance converter reliability in the presence of faults. The
three-stage boost converter contains many components, leading to complexity of the
mathematical model. The fuzzy logic technique has the ability to deal with this limitation
because it relies on knowledge and understanding of the converter behavior, obtained
through observation. The mathematical model is not required for designing the fuzzy
controller. Moreover, the fuzzy logic technique is also employed to develop the fast fault
detection method for the open-circuit switch fault and the accuracy identification at the
fault switch. By utilizing the fuzzy process, fault tolerance is created, allowing the three-stage
cascaded boost converter to operate continuously even in the presence of open-circuit
switch fault. The proposed fuzzy-based control and fault tolerance techniques aim to
enhance overall satisfactory performance and reliability for a three-stage cascaded boost
converter. Simulation and experimental results demonstrate the effectiveness of the
developed fuzzy controller for the three-stage cascaded boost converter. The proposed
fault detection and localization method for open-circuit switch faults accurately and rapidly

identifies the fault under various operating conditions

School of Electrical Engineering Student’s Signature... 2. UL TR RN

Academic Year 2024 Advisor’s Signature W




