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An Optimal Bidding Strategy of a Generator Using Forecasted
Spot Price Information

Jong-Bae Park, Ki-Seon Cho. Ki~Song Lee, Joong~Rin Shin
Electrical Engineering Department, Konkuk University

Abstract -~ This paper discusses on an optimal
bidding strategy of a generator in a competitive
electricity spot market using the information of
predicted spot price with some assumptions.
Optimal bidding strategy of a generator is
derived by solving a profit-maximizing
optimization problem with a constraint where
the forecasted spot price is treated as a
constant value. The main advantage of this
methodology is that the optimal bidding
strategy of each generator can be obtained
independently where the gaming characteristics
of generators are merged into the forecasted
spot price.
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Fig. 1 Relationship between Bidding Quantity and Profit
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Fig. 2 Optima!l Bidding vs. Estimated Market Price
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Table 1 Generator Characteristic Data

Unit | ci($/MWh?) [bi($/MWh) | ai{$) | Pimin | Pimex |
1 | 0.00492 | 6.9990 [391.98] 135 | 300
2 | 0.00573 | 6.6020 |455.76] 135 | 300
3 | 0.00357 { 8.0323 [287.71| 110 | 300
4 | 0.01142 | 8.0543 [222.33] 68 | 150
5 | 0.02028 | 7.0706 |[309.54] 60 | 120
6 | 0.03073 | 6.8780 [150.80] 40 80
7 | 0.09212 | 8.3415 [125.00] 25 40
8 | 0.09224 | 8.3425 [125.25] 26 40
9 | 0.09324 | 8.3435 [126.00] 27 40
10 | 0.09425 | 8.3445 [127.00] 30 40
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Table 2 Optimal Bidding Quantiies (9 = 15 3($/MWh})

6,=15.3 ($/MWh) g € #He B4 ()
Unit P s |, o

walaag] eAne | 7Y 5
170844 | 300 | 9.95 | 4590 | 2934 | 1656
2 1759 | 300 | 1004 | 4590 | 2952 | 1638
3 [1018] 800 | 10.17 | 4590 | 3019 | 1571
4 | 317 | 150 | 1148 [ 2295 | 1687 | 608
5 | 202 | 120 | 11.94 | 1836 | 1450 | 386
6 | 137 | 70 | 11.18 | 1071 | 783 | 288
7 |37.8137.8] 1530 1577.841571.43] 6.40
8 |37.7137.7] 1530 |577.031571.08] 5.95
9 |37.3137.3 15.30 |570.76/567.00] 3.75
10 | 36.9 137.2 | 1635 |569.161567.84] 1.32
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Table 3 Profit Changes of Unit 7 by Changing Bidding Quaniities

vl g ® WY 4 ()

6. =153 ($/MWh)

Ynit 9% 52 S 08 [ 59
7 37.8 577.841571.431 6.40
7 38.8 503.641587.341 6.30
7 36.8 563.041556.731 6.31
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Table 4 Bidding with Differenct Estimated Markel Prices
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Unit] 7% & | w9 | g | 29
AR Tk

813 { 300 15.0 4590 | 2934 | 1656
733 | 300 15.0 4590 | 2952 | 1638
976 | 300 15.0 4590 | 3019 | 1571
304 | 150 150 2295 | 1687 | 608
196 | 120 15.0 1836 | 1450 | 386
70 15.0 1071 783 288
37.22137.22; 152 |565.81:563.16] 265
37.71187.71) 153 |577.03{571.08{ 5.95
37.84137.84; 154 582.741575.231 7.51
37.96(37.23] 155 |577.07568.30] 8.76
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Fig. 3 Comparison of Profits between Estimated Market
Price and Real Market Price
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