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[proposal checklist: did you

_ describe the situation/problem well enough? (pretend that you haven't spent time talking with the professor about it--explain it from the start)

_ describe your proposed work well enough? Give specific details.

_ sketch some graphs that your final report might contain? ]

Introduction

Many states or regions now have a system for electric power generation that is a market rather than a monopoly. Different companies own generating stations and they enter bids into an auction to supply electricity to meet the demands of customers. A central coordinating authority publishes a demand forecast for the coming day, and generating companies offer bids like "We can produce 3 gigawatts between 9am and 10am if you pay us $30,000 per gigawatt-hour". The central authority then chooses the cheapest bids until enough have been accepted to meet the predicted demand.
Generators, like cars, cannot go from a standstill to full power instantaneously. So bids are allowed to have conditions on how quickly they can ramp up production, such as "we can't increase power production more than 500 megawatts per hour"--these are called ramp constraints. Some generator technologies, like coal and nuclear, have more severe ramp constraints than others, like hydroelectric and natural gas.

We might hope that a company that specifies a ramp constraint would get less business from the auction than one that has more flexibility. However, there are times when a company actually gets more business when they have a ramp constraint. This gives companies an incentive to specify a ramp constraint that isn't true, which hurts the whole system (drives up prices) but brings them more money. We want to find a way to penalize companies that have ramp constraints, thus rewarding those who offer flexibility to the electric power system.
Proposed Work


We will start by giving a small sample problem where a company gains more business by being inflexible. We will make it as small as possible (a low number of companies and demand periods) to make it easier to understand and verify that the optimal solution is indeed optimal. Using this small system, we will propose different penalty systems based on:
· The total cost difference between the auction with and without the company's ramp constraint, and

· The marginal cost of the ramp constraint coefficient, from the linear program that solves the auction.

We will then evaluate these penalty system ideas for a year of hourly demand data from California, using a set of generators that is smaller than the real generators used in California but is still somewhat realistic (Marnay and Strauss, 1991). This way, we can evaluate how often the gaming of ramp constraints might actually occur, and how well the penalty systems deal with it.
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