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Overview
Nowadays and in the future the volatility of renewable generation is one of the biggest challenges grid operators and power suppliers have to cope with. Due to different incentives ([1], [2]) there will be an enhanced deployment of renewable generation technologies in the future and therefore more volatile electricity will be fed into the grids. To cope with this situation the introduction of alternative battery storage systems could be a possible solution. They enable the buffer storage of renewable electricity at peak generation times and easily feed back the stored energy when needed at peak consumption times. Therefore, decentralized generation and consumption is enabled, which would have a positive effect on the transmission and the distribution grid, because it may not be stressed to the maximum under such conditions. Thus, battery systems could improve the balancing of the system by grid operators using decentralized technologies. In the course of an Austrian research project, called MBS (Multifunctional Battery Storage Systems), a pilot plant consisting of a small wind power plant and a photovoltaic plant as electricity generators, linked with a household customer in the role of a consumer and in combination with a vanadium redox flow battery, is realized. In this work, as a central point, this system is modeled and an optimal operation strategy of the redox flow battery, selling on the Energy Exchange Austria (EXXA) market, will be found. To find a sustainable strategy and to estimate economic future results, the possibility of an electricity price prediction is introduced as well.
Methods
To determine the most economic strategies to operate the storage system (in this context with storage system, the combination of the redox flow battery, the photovoltaic (PV) generation, the wind generation and the domestic consumption) a simulation model is developed, embedded in MATLAB (Matrix Laboratory). Based on annual profiles of a 10 kWpeak PV system, a 1.5kW wind generator, specifications of the redox flow battery and the annual profile of a household customer, the model is designed. For an economic use, the battery capacity is split in two parts in the model. One part X is used to cover the domestic requirements and the other part Y of the battery capacity will be sold on the EXXA market. To estimate the relation between X and Y, the part to cover the domestic requirements is gradually increased, starting at a capacity of 10 kWh until 100kWh and for each step the coverage ratio is calculated. These calculations lead to Figure 1, where the computed ratio is shown. 
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Figure 1 Segmentation of the redox flow battery
To evaluate the future potential of the part of the battery which is reserved for EXXA trades, an electricity price prediction, based on the historical data of the years 2003-2009 is made. Therefore the historic electricity price behavior is analyzed and a qualitative behavior for different seasons, weekdays and weekends is extracted. Out of this, annual future profiles of the electricity prices are made based on averaged prices ([1], [2]).
With this calculated electricity prices on an hourly basis, the economic fragmentation of the battery is done and the revenues for the customers are computed. These revenues are then summarized for each year and compared to a reference system with normal electricity generation and consumption vs. the generation and consumption of the battery system, like described above. 
Results and Conclusion
The results of the Matlab model are subsequently used to do a cost benefit analysis considering three different stakeholders. .For each player, the customer, the electricity supplier/grid operator and a battery capacity aggregator business models are developed to analyze possible economic impacts of future renewable generation / storage packages.
Since the economic results at the current state of the project are solely preliminary, it is currently not possible to draw conclusions of the ongoing work. This abstract should therefore show the most recent project state (June 2011) of the until then done work and serve as a basis for further discussions at the conference. 
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