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PAFC PEMFC AFC MCEFC SOFC
charge H'inos(H;PO, | H'ions(whit OH CO; ions | O ions(Stabilized
carrier and Phosphoric | anion bound | ions(typically, (typically, zirconia ceramic
Type of acid in polymer | aqueous KOH | 11\ jten matrix with free
Electrolyte Solutions) membrane) solution) LikaCOs oxide ions)
eutectics)
Typical Carbon, Plastic Plastic , metal High Ceramic, high
Construction Porous metal or temp temp metals
ceramics carbon metals,
Porous
ceramic
Internal No NO NO Yes, good | Yes, good temp
reforming temp match
match
Oxidant Air or Oxygen | Air or O, Purified Air Air Air
Enriched Air or O,
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Contaminant Sulfur and NH; Sulfur
Sensitivities
' Alkaline Fuel Cell

2 Molten Carbonate Fuel Cell
? Solid Oxide Fuel Cell
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Abstract

In recent years, using of renewable energy resources have been increased. Among
them, fuel cells are very promising. Due to the increasing usage of these sources in the
automotive and army industries and the importance of their efficiency in the industry,
this thesis has proposed a control method to tracking the maximum efficiency of fuel

cell power sources.

In this thesis, a hybrid fuel cell - battery power generation system is considered.
The boost converter is used to control of fuel cell power system. The proposed control
method for tracking maximum efficiency consists of two parts. First part is control of
input fuel (hydrogen) and second part is control of fuel cell current by using of
perturbation and observation algorithm. This control method has been applied for
different conditions on hybrid power system. Simulation results are presented for
uncontrolled and controlled conditions and they are shown increasing of fuel cell
efficiency in hybrid power generation system. Simulation and control strategy are

implemented in MATLAB/SIMULINK software.



Shahrood University of Technology
Faculty of Electrical and Robotic Engineering

Dissertation Submitted in Partial Fulfillment for the Degree of

Master of Science in Power Electrical Engineering

Maximum Efficiency Tracking of Fuel Cells in Hybrid
Fuel Cell/ Energy Storage Power Generation Systems

Fahimeh Roholamini

Supervisor:

Dr.Amin Hajizadeh

Adyvisor:

Dr.Mehdi Rakhtala

January 2014

VoY



