AN INTEGRATED HYBRID POWER SUPPLY FOR DISTRIBUTED GENERATION APPLICATIONS FED BY NONCONVENTIONAL
ABSTRACT
A new, hybrid integrated topology, fed by photovoltaic (PV) and fuel cell (FC) sources and suitable for distributed generation applications, is proposed. It works as an uninterruptible power source that is able to feed a certain minimum amount of power into the grid under all conditions. PV is used as the primary source of power operating near maximum power point (MPP), with the FC section (block), acting as a current source, feeding only the deficit power. The unique “integrated” approach obviates the need for dedicated communication between the two sources for coordination and eliminates the use of a separate, conventional dc/dc boost converter stage required for PV power processing, resulting in a reduction of the number of devices, components, and sensors. Presence of the FC source in parallel (with the PV source) improves the quality of power fed into the grid by minimizing the voltage dips in the PV output. Another desirable feature is that even a small amount of PV power (e.g., during low isolation), can be fed into the grid. On the other hand, excess power is diverted for auxiliary functions like electrolysis, resulting in an optimal use of the energy sources
This paper proposes an integrated solution for PV/FC-based HDGS using a new configuration depicted. The proposed system uses an Inverter with boosting capability, which eliminates the requirement of high dc voltage at the inverter input, thereby saving the cost of high-voltage buffer capacitor. Various other features, working principle, control strategy and simulation, and experimental results for the proposed configuration are described in the subsequent sections of this paper. The proposed topology is built around a buck-boost inverter topology capable of inversion (dc–ac), boosting and bucking the voltage and MPPT. A combination of PV and FC sources feeds the configuration. While the PV source directly feeds the inverter through a buffer capacitor, CPV, the FC source is interfaced through a buck-boost type dc–dc converter, as shown in the figure
