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ABSTRACT - This talk discusses incentives and coordination 
requirements that arise when heterogeneous participants bid in 
electricity markets that operate at different timescales. First, we 
consider the conventional timescales of market clearing, spanning 
5 minutes to several hours ahead, and investigate the incentives for 
price manipulation that market participants (generators and loads) 
have in a two-stage settlement market. Our analysis unveils the 
importance of accounting for both generators' and loads' strategic 
behavior in two-stage markets, even when the consumers' demand 
is inelastic! Precisely, we show that loads can exploit generators' 
strategic bidding and maintain a systematic difference between the 
forward and spot prices, the latter being higher than the former. 
Such a strategy does bring down demand-side payments and 
undermines supply-side market power. Second, we consider the 
problem of co-optimizing generation resources with different 
timescale characteristics. To that end, we frame and study a joint 
problem that optimizes both slowtimescale economic dispatch 
resources and fast-timescale frequency regulation resources. We 
provide sufficient conditions to optimally decompose the joint 
problem into slow and fast timescale problems. These slow and fast 
timescale problems have appealing interpretations as the economic 
dispatch and frequency regulation problems, respectively. We 
further provide a market implementation for the fast-timescale 
problem. In this implementation, participants receive prices and 
dispatch and dynamically update their bids according to either a 
dynamic gradient play or best response. Under price-taking 
assumptions, our market implementation is guaranteed to converge 
to the optimal (efficient) allocation even in the presence of 
generator dynamics. A by-product of this solution is that frequency 
restoration and thermal limits are automatically guaranteed. 
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