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Overview
Energy security is a critical concern for liberalized power systems. When it comes to thermal systems this issue is by large associated with the lack of peak load capacity. Supply security in hydropower systems is heavily dependent on the coordination between energy storage in water reservoirs and thermal power plants dispatch. That is the case of Brazil, where half of annual electricity consumption can be stored in hydro power reservoirs. Despite that, Brazil faced a power rationing in 2001 and today supply security is again under risk.
Methods
We review this literature and discuss a number of aspects relevant for liberalized systems. The literature on hydropower systems has it focus on the minimum cost for the dispatch of the system, assuming a centralized system operator that minimizes the social cost of supply shortage.  It is the way that the Brazilian system operator works. We suggest an alternative approach where decisions are decentralized subject to a maximum use of the hydropower reservoirs fixed by the government.  We will use a computational model to simulate the Brazilian electricity system and we will compare results, regarding security of supply and operational and investment costs.
Results
Our expected result is that if the maximum use of reservoirs is defined in a preventive way, the decentralized model will generate better results than the centralized one. The benefits in terms of security of supply and avoided investments will more than compensate higher operational costs.
Conclusions

The power rationing of 2001/2002 and the recent spike of Brazilian short term electricity prices suggest that the current dispatch model implies in over depletion of hydropower reservoirs. We suggest a major change in this model.
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