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Abstract: Current energy markets are designed around conventional, fossil fuel based power 

plants. Parameters in today’s market models such as Pmin; Pmax, start up costs, no load costs 

and quadratic cost curves have been included to reflect the characteristics of these plants.  

Energy Storage can play an important role in load shifting and the reliable integration of 

renewables to the grid. These benefits depend on having a market design that maximizes social 

welfare and also provides the appropriate incentive for investment in storage. Storage assets can 

participate in energy markets by performing price arbitrage. They can also participate in a 

centralized operating paradigm, where they are treated as communal assets operated by the 

Independent System Operator. The pros and cons of these market designs are discussed in this 

work. For the centralized operating paradigm, a multi-period DCOPF is developed to demonstrate 

the concept of Total Storage Surplus (TSS) and its relation to Financial Storage Rights (FSRs) [1, 

2]. To investigate whether or not FSRs provide the right incentives for investment in storage, two 

different kind of investments are discussed. These are merchant storage investments and 

investments by market participants. It is shown that FSRs provide the appropriate incentive for 

investment in storage under certain circumstances. 
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