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ABSTRACT

In deregulated power systems, the classic economic dispatch has been replaced with the
auction-based dispatch in which both the generating units and loads participate. Instead of constant
load demand in the classic economic dispatch, the loads are variables in the new dispatch. As a
result, the conventional economic dispatch algorithms no longer can be applied. In this paper we
reformulate the auction-based dispatch into a general minimization problem so that the loads can
be treated as variables similar to the generations. Based on this new reformulation, efficient algorithms
to solve the auction-based dispatch problem are proposed. The first algorithm solves the dispatch
problem in which the objective function contains only quadratic bidding functions. Since some
loads might submit linear incremental bidding functions, a second algorithm is developed to handle
the situation where the objective function contains both quadratic and linear incremental bidding
functions. At the end, we demonstrate the efficiency of our algorithms through examples.

1. INTRODUCTION

In the vertically regulated power systems, the economic dispatch is used to decide the
generation amount among various generating units. The purpose of the classic economic dispatch is
to minimize the total production cost with the total generations satisfying the demand and each
generating unit within its capacity limits [1-3]. In the deregulated power systems, energy is procured
through either bilateral contracts in a bilateral model market or a central auction in a poolco model
market. To maintain the balance between supply and demand, efficient auction-based dispatch needs
to be run frequently [4]. That calls for new and effective auction-based algorithms to solve this
emerging market dispatch problem.

Both the economic dispatch and auction-based dispatch are primarily aimed to achieve economic
efficiency. But, unlike the classic economic dispatch problem that has fixed demand, the auction-based
dispatch in the deregulated power systems has elastic demand. In other words, both generators and
loads participate in the auction. Some loads need not be covered fully and are called as responsive
loads [5]. Another distinct feature for the auction-based dispatch problem is that classic economic
dispatch is aimed at minimizing the total generation costs, whose costs are formulated as convex and
quadratic; while the auction-based dispatch usually is to maximize the social welfare, i.e., the difference
between the bidding functions of the generations and the bidding functions of the loads [6]. Besides
convex quadratic bidding curves, concave quadratic and linear incremental bidding curves also occur
in the auction-based dispatch [4]. The auction-based dispatch problem has the following distinct
mathematical properties:
• Instead of constant loads in the classic economic dispatch, loads have become variables and the

bidding functions of the loads have to be considered.
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2
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 Type Bidding data ($/h) Limits (MW) 

1 Generator 3001201.0 1
2
1 ++ GG PP  [50, 200] 

2 Generator 40013011.0 2
2
2 ++ GG PP  [100, 310] 

3 Generator 30011009.0 3
2
3 ++ GG PP  [50, 400] 

4 Generator 400140095.0 4
2
4 ++ GG PP  [100, 300] 

5 Generator 3001505.0 5
2
5 ++ GG PP  [50, 200] 

6 Generator 4006013.0 6
2
6 ++ GG PP  [100, 550] 

7 Load 1
2
1 1003.0 LL PP +−  [0, 300] 

8 Load 2
2
2 35017.0 LL PP +−  [0, 500] 

9 Load 3
2
3 35015.0 LL PP +−  [0, 600] 

10 Load 4
2
4 33018.0 LL PP +−  [0, 700] 

11 Load 5
2
5 370182.0 LL PP +−  [0, 400] 
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 Type Bidding data ($/h) Limits (MW) 

1 Generator 3001201.0 1
2
1 ++ GG PP  [0, 400] 

2 Generator 4006015.0 2
2
2 ++ GG PP  [0, 300] 

3 Load 134 LP  [0, 300] 
4 Load 235 LP  [0, 500] 
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 Type Bidding data ($/h) Limits (MW) 

1 Generator 3001201.0 1
2
1 ++ GG PP  [0, 400] 

2 Generator 4006015.0 2
2
2 ++ GG PP  [0, 300] 

3 Generator 30011011.0 3
2
3 ++ GG PP  [0, 400] 

4 Generator 40013013.0 4
2
4 ++ GG PP  [0, 300] 

5 Load 134 LP  [0, 300] 

6 Load 235 LP  [0, 200] 

7 Load 333 LP  [0, 300] 

8 Load 436 LP  [0, 200] 

9 Load 537 LP  [0, 100] 

10 Load 6
2
6 2503.0 LL PP +−  [0, 150] 
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