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With the increasing popularity of wireless sensor networks, unpredictable power generation through wind and photovoltaic (PV) systems limits its functionality. The most common way of extending operational lifetime is to use more energy-efficient components. Our methodology takes an alternative, orthogonal approach by extracting more usable energy out of the same power source. We accomplish this by means of a novel, reconfigurable power source that enables a set of supercapacitors to be composed in series, parallel, or individually depending on the charge state and power demand over time. By scheduling the supercapacitor’s topology between series, parallel, and switching configurations, it provides better efficiency during charging/discharging, significantly higher peak currents for short-term power bursts, and vital backup power to perform critical activities. At the same time, controlling the current flowing through the components will create optimal power generation through load matching. Finding the optimal current and adjusting system currents to it with current limiter circuitry is one possible implementation. Our initial results show this has the potential of extending power efficiency by 20%.

