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ANNOP NAKPIN : A HIGH STEP-UP SINGLE-SWITCH BOOST
CONVERTER FOR LOW-VOLTAGE SOURCE SY STEMS.

THESISADVISOR : SUDARAT KHWAN-ON, Ph.D., 204 PP.

BOOST CONVERTER/ HIGH STEP-UP RATIO/ SINGLE SWITCH

This thesis proposes a new topology of a high step-up boost converter with a
high voltage conversion ratio, approximately 20, for low-voltage source systems. The
developed converter can boost up the low input voltage to the high output voltage
level of approximate 400 V 4, which acts as a dc power supply feeding a high voltage
DC load or a single-phase inverter for the AC load. The proposed converter employs
only a single power switch instead of using several switches, providing the decrease
in power loss and the simple control strategy to obtain the constant output voltage.
The proposed converter can step up the low input voltage, about 20 V, to the high
output voltage of approximately 400 V4 by using the PI controller. In this thesis, the
proposed converter configuration is presented and the operation principle of the
proposal converter is anayzed. The converter parameters are designed. The converter
efficiency is evaluated. Also, the control strategy for the proposed converter under the
continuous conduction mode (CCM) is described. The simulation results are
presented to show the performance of the proposed converter. In addition, the
hardware in loop (HIL) simulation using eZdep™F28335 is applied to implement the
Pl controller for the redlistic system. Moreover, the laboratory phototype of the

proposed converter is implemented for the experimental testing. Simulation and



experimental results confirm the effectiveness of the proposed converter to achieve

the high voltage conversion ratio, approximately 20, for low voltage source systems.
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