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Since the 1970s, Denmark has pursued an active policy towards building a sustainable and efficient energy system. Today, wind energy contributes 20% of the annual Danish electricity demand while Combined Heat and Power plants (CHP) contribute another 50%. Maintaining system stability with such a high intermittent and weather dependant production has so far been possible using local thermal plants and connections to neighboring countries (Norway, Sweden, and Germany). 

Further increasing the sustainability of the system however requires an integrated energy systems approach for improving the overall system flexibility while taking economy into consideration. One proposed contribution to the solution is Compressed Air Energy Storage (CAES). This paper presents the results of a detailed energy system analysis of CAES in the Danish electricity system. The paper identifies under which technical and market conditions a CAES investment becomes feasible, and discusses the effects of such a plant on wind power integration. The overall system efficiency is studied in combination with other alternatives such as heat pumps and electric vehicles.







