



ENERGY Management and Power Control of a Hybrid Active Wind Generator for Distributed Power Generation and Grid Integration
Abstract
Classical wind energy conversion systems are usually passive generators. The generated power does not depend on the grid requirement but entirely on the fluctuant wind condition. A dc-coupled wind/hydrogen/super capacitor hybrid power system is studied in this project. The purpose of the control system is to coordinate these different sources, particularly their power exchange, in order to make controllable the generated power. 
As a result, an active wind generator can be built to provide some ancillary services to the grid. The control system should be adapted to integrate the power management strategies. Two power management strategies are presented and compared experimentally. We found that the “source-following” strategy has better performances on the grid power regulation than the “grid-following” strategy. 

In order to benefit from various technology advantages, we have developed a wind generator (WG), including three kinds of sources: 1) a RES: WG; 2) a fast-dynamic storage: SCs; and 3) a long-term storage: FC, EL, and H2 tank. The control of internal powers and energy management strategies should be implemented in the control system for satisfying the grid requirements while maximizing the benefit of RESs and optimizing the operation of each storage unit.
The experimental tests have shown that the source-following strategy has better performance on the grid power regulation than the grid-following strategy. Analytical expectations are verified using simulations in the MATLAB/SIMULINK environment, based on a detailed system model.
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