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Optimal dispatching model of independent power producer units in electricity markets
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Abstract: As to the character of coal consumption of coal-burning units varying with running state, on condition that kinds of
constraint of generating operation are contented, this paper presents an optimal dispatching model based on two-part electricity price
cost under electricity market, in which accountant cost of power plant operation is considered. According to the feature of
independent power producer and its actual running state, an improved dynamic programming method which reduces the combined
conditions is adopted. Simulation is made using the above model on an actual power plant which adopts two-part electricity price cost.
It is shown that the model can increase the operation rate of high-power generator and has a leading role in energy-saving, reducing
pollutant emission and investment of highly-efficient equipment.
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Fig.1 Bid curve of independent power produccr
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Tab.1 The parameters of four units

Unit No. 1 2 3 4
Prax/MW 300 200 135 55
Pmin/ MW 180 120 80 30
Tylh 6 5 5 3
Tan/h 4 35 3 2
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Tab.2 Load demand for four 10 hours

Hour 1 2 3 4 5
Load/MW 390 450 500 550 620

Hour 6 7 8 9 10
Load/MW 600 540 480 510 520
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Tab.3 The trajectories for unit status

% b f%j; I fl/h
= A =

15 1111 690 * * * * * * * * * *
14 1110 635 *o*

13 1101 555 *ox

12 1100 500 *oox Pk ok Kk k% * *
11 1011 490 Lo X XX X X% *
10 1010 435 ook ook X ok X X X% *
9 011 390 * * x x ok ko x ok k
8 1001 355 * *x ok x ok ko k ok ko ow
70110 335 x ok x ok ok x ok ko k%
6 1000 300 * ok x x ok xx ok ko x
5 0101 255 * x ok xk ok k o x ok ox
40100 200 * x ok x kK ko x o x o x
30011 100 * x x ok kK ok x ok ox
20010 135 X x X xx ok kx ok k
10001 85  * ok ox ok ox ok ko k ko
0 0000 0 * x ok ok xkk ok x ok x
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Tab.4 The parameters of unit

Bl Prin/ Prax/ S/ ) C;/ A Cy/ Tanil Tupir Pr/
MW MW (Jizg) (7t/h) (J5/MWh) h h (MW/m)
#1 100 220 20 2 600 126 8.5 10 3
#2 100 220 20.3 2500 124 8.5 10 3
#3 70 135 11 1900 130 12 12 2
#4 70 135 11 1800 129 12 12 2
#5 150 320 27.5 3000 114 24 16 5
#6 150 320 275 3000 112 24 16 5
Case2. % [EHE5 W 2 A R E TR, M 6440 MWh &%)
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Tab.5 Comparison of optimal dispatch results between in case land case 2

I Hifig/ #1 PLUIHIMW #2 HLIhHRIMW #3 HLIhZ/MW #4 HLIhZ/MW #5 HLIhZ/MW #6 HLIhZ/MW
B MW Casel Case 2 Casel Case 2 Casel Case 2 Casel Case 2 Casel Case 2 Casel Case 2
1 870 100 100 100 100 70 70 70 70 210 210 320 320
2 890 100 100 100 100 70 70 70 70 230 230 320 320
3 880 100 100 100 100 70 70 70 70 220 220 320 320
4 870 100 100 100 100 70 70 70 70 210 210 320 320
5 870 100 100 100 100 70 70 70 70 210 210 320 320
6 870 100 100 100 100 70 70 70 70 210 210 320 320
7 1000 100 100 150 100 70 93 70 97 290 290 320 320
8 1050 100 100 170 100 70 83 70 127 320 320 320 320
9 1250 170 170 220 170 110 133 110 137 320 320 320 320
10 1100 100 100 220 100 70 123 70 137 320 320 320 320
11 1100 100 100 220 100 70 123 70 137 320 320 320 320
12 1080 100 100 200 100 70 103 70 137 320 320 320 320
13 1080 100 100 200 100 70 103 70 137 320 320 320 320
14 1100 100 100 220 100 70 123 70 137 320 320 320 320
15 1070 100 100 190 100 70 93 70 137 320 320 320 320
16 1060 100 100 180 100 70 83 70 137 320 320 320 320
17 1050 100 100 170 100 70 73 70 137 320 320 320 320
18 900 100 100 100 100 70 70 70 97 240 213 320 320
19 1200 170 143 170 170 110 110 110 137 320 320 320 320
20 1180 180 100 220 166 70 137 70 137 320 320 320 320
21 1150 150 100 220 136 70 137 70 137 320 320 320 320
22 1000 100 100 120 100 70 70 70 90 320 320 320 320
23 910 100 100 100 100 70 70 70 70 250 250 320 320
24 950 100 100 100 100 70 70 70 70 290 290 320 320
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