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Abstract:

Considering the limited ability of fuel cells to produce energy, it is necessary to
provide solutions in which the efficient power generated by fuel cells can be
achieved. Therefore, there is a need for maximum-power-tracking methods that
adjust the duty cycle of the boost converter in fuel cells. Thus, in this paper, a new
power tracking method has been used that is based on the combination of neural
networks and a meta-heuristic algorithm called frog jump optimization to overcome
the problems of conventional methods caused by rapid changes in the operating point
and power fluctuations. The proposed method has been proposed in order to perform
quickly and increase the efficiency achievable from proton exchange membrane-
based fuel cells. The modeling results have been presented in the MATLAB
environment and compared with several different power tracking methods. The
results show that the proposed method shows less than one percent error in the three
evaluated temperatures for tracking the maximum power compared to the actual
power of the fuel cell, and is also robust to input changes in the fuel cell.
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! Proton-exchange membrane fuel cells (PEMFC)
2 Direct Methanol Fuel Cell (DMFC)

% Alkaline fuel cell (AFC)

4 Phosphoric acid fuel cells (PAFC)

5 Molten-carbonate fuel cells (MCFC)

® Solid Oxide Fuel Cells (SOFC)

7 Zinc air fuel cell (ZAFC)

8 Protonic ceramic fuel cell (PCFC)

9 Maximum Power Point Tracking (MPPT)
10 perturbation & Observation (P&O)

1 Artificial neural networks (Ann)

12 Erog Algorithm

¥ Memetic
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