Power sharing strategies for multi-stack air breathing PEMFC
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The decreasing fossil fuel resources and environmental concerns pushed the industry to turn
towards other energy sources. Among these, hydrogen and its conversion to electricity
without greenhouse gas emissions by fuel cells is considered as a relevant energy vector. As
far as the transportation industry is concerned, multiple obstacles remain before large scale
market penetration of fuel cells can be achieved. Cost, durability, performance, reliability and
availability of the hydrogen are some of these obstacles. However some improvements can
already be achieved through the multi-stack fuel cell architecture [1, 2].

In this paper, the performance of modular multi-stack PEMFC systems under different power
sharing strategies will be presented. The contribution of the MFC architecture to the fuel
consumption is established on a driving cycle accomplished on the laboratory’s mobile
platform. These experimental results have been obtained on a fully instrumented test bench
composed of 4 x 500 W air breathing PEMFC from manufacturer HORIZON. Each fuel cell
possesses a dedicated DC-DC converter to increase modularity and benefit from individual
current control. Three strategies introduced in [3] have been tested. The first one distributes
power equally between all fuel cells. The second one distributes power sequentially. The third
one is based on an optimization algorithm aimed at maximizing the instantaneous efficiency
of the system. A comparison of the algorithms is presented on figure 1. A 5% decrease in
hydrogen consumption is achieved through the use of efficiency dedicated control compared
to the single fuel cell equivalent.
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Figure 1. Hydrogen consumption comparison
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