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Abstract

Project Code : MRG5180348
Project Title : Hybrid DC Distributed System Supplied by Fuel Cell/Solar Cell/Battery

Investigator :
1). Asst.Prof.Dr.Phatiphat  Thounthong
2). Assoc.Prof.Dr.Viboon Chunkag3

1Renewable Energy Research Centre

King Mohgkut’s University of Technology North Bangkok

2Department of Teacher Training in Electrical Engineering, Faculty of Technical Education

“King Mongkut’s University of Technology North Bangkok
3Department of Electrical Engineering, Faculty of Engineering

King Mongkut's University of Technology North Bangkok

E-mail Address : phtt@kmutnb.ac.th
247628
Project Period : 2 years

A renewable energy hybrid power plant, fed by photovoltaic (PV) and fuei cell (FC)
sources with a supercapacitor storage device and suitable for distributed generation
applications, is proposed herein. The PV is used as the main generator; the FC acts as a power
source, feeding only the insufficiency power (steady-state) from the PV; and the supercapacitor
functions as an auxiliary source for supplying the deficiency power (transient and steady-state)
from the PV and the FC.

For high power applications and optimization in power converters, 4-phase parallel boost
converters, 2-phase parallel boost converters, and 4-phase parallel bidirectional converters are
implemented for the FC converter, the PV converter, and a storage device, respectively.

A mathematical model (reduced-order model) of the FC, PV, and supercapacitor
converters is described for the control of the power plant. Using the nonlinear approach based

on the flatness property, we propose a simple solution to the dynamic optimization, stabilization,



247628 v
and robustness problems in the hybrid power system. This is the key innovative contribution of
this research project.

The prototype small-scale power plant studied was composed of a PEMFC system (1.2
kW), a PV array (0.8 kW), and a supercapacitor module (100 F). Experimental resuilts
authenticate the excellent control algorithm during load cycles.

The outputs from this research project are as follows. Nine (9) research and review
papers were published in high impact factor international journals (6 papers published in /EEE
Transactions and IEEE Magazine and 3 papers published in Elsevier Journals), and nine (9)
technical papers were presented in international conferences. For human resource

development, two (3) master degree students were graduated under the support of this project.

Keywords : Converters, fuel cells, hybrid, nonlinear control, photovoltaic, supercapacitor.
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