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Evaluating the Impacts of Incentives on Generation Capacity
Investment under Uncertainties in Electricity Markets
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Abstract: This paper presents.a new framework to study the impact of investment incentives for the generation capacity expansion
in restructured power ' systems  considering  uncertainties.  Investment incentives  discussed in  this paper  are
firm contracts and capacity payments. Generation investment from the perspective ofthe price maker company which is
called strategic producer is studied. The problem ofinvestment in this paper is a bi-level optimization problem. The upper lev-
el includes decisions related to investment profit maximization. The second level tries to maximize social welfare. Also, different
scenario of rival investment is presumed in the paper. After converting mathematical program with equilibrium constraints
(MPEC) and linearization, the bi-level optimization problem solved as a problem of mixed integer linear programming (MILP). The
efficiency of the proposed approach is evaluated on a 6-bus power network and also MAZANDARAN regional electric company
(MERC) transmission network. Simulation  results show that the presence offirm contractsand capacity pay-
ments increase generation investment in different technologies and improve long-term stability of the market.

Keywords: Generation investment, Mathematical program with equilibrium constraints (MPEC), Strategic producer, Capacity pay-
ment, Firm contract, Uncertainty.
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