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ABSTRACT

This paper presents the design and implementation of parallel converters for dc microgrid using
droop control approach. It provides many desirable features such as increased ability in supplying power
output and improved reliability of power transmission systems. A parallel dc-dc buck converter system
comprising two identical modules is operated in continuous current mode and its input voltage is supplied
with a PV simulator. The converter is controlled using cascade control with two analog PI controllers
involving two loops, i.e. current and constant voltage at 24 V. Additionally, the converter control system
is augmented with the primary level control exploiting droop scheme to ensure appropriate current
sharing through the use of a virtual resistance RD . The droop-based primary control is implemented as
a digital controller using a microcontroller ARM32. A set of simulation results using Matlab/Simulink
illustrate that the current sharing is achieved and the output voltage is kept constantly at 24 V with the
proposed design. Its viability is experimentally validated using an embedded, real-time control system.
Besides, paralleling of dc—dc converters also enables practically simple and no-communication between
connected modules implementation.
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