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Abstract

The combined operation of a wind park with a pump/turbine station provides in principle significant operational advantages, both for the owner and operator of the hybrid system, as well as for the power system it is connected to, particularly in the case of isolated island grids, where increased wind penetration levels can be achieved. During low load-high wind hours, wind energy which would be otherwise spilt, due to output constraints imposed by the grid, can be stored by pumping water to the upper reservoir and be recovered during the peak load hours, when the conventional power station constraints are relaxed. In addition, smoothing of the wind park output power can be achieved, whereas the energy stored in the upper water reservoir can be utilized to ensure a generating capacity even during no-wind intervals, providing thus a degree of “dispatchability” to the hybrid (wind-hydro) system. In this paper, a hybrid system is considered, based on an 8 MW wind farm. Using a dedicated logistic model developed by the authors, the hybrid system performance is studied for various configurations of the pump/turbine units, reservoir sizes and operating strategies. It is shown that a significant smoothing of the produced power is realized, dispatchable output power can be offered to the system, whereas an energy gain can also be achieved, depending on the grid constraints imposed on the output of the hybrid system.
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