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Increasing penetrations of low or zero marginal cost generation may lead to declining wholesale 
energy prices and a corresponding decline in revenues for generators and other resources in the 
system. As a result, resources may increasingly rely on revenues from providing other services, 
such as operating reserves or capacity to ensure revenue sufficiency. However, traditional 
generation expansion planning models that determine the least-cost resource mix do not capture 
strategic interactions between generation companies and markets. This presentation will 
introduce a market-based resource adequacy assessment framework that can analyze the system 
generation portfolio that results in a competitive market environment. The model provides 
improved analysis of generation expansion and revenue sufficiency in a competitive market 
environment by capturing the strategic capacity investment and retirement decision-making of 
profit-maximizing generation companies. The modeling framework is based on Stackelberg 
leader-follower games and is formulated as a bi-level optimization problem, which is then 
transformed into a mathematical program with equilibrium constraints. A case study of the ERCOT 
system will be discussed. Lastly, our recent enhancement of the modeling framework will be 
presented. 
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