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Knowledge-based Approach for Solving Short-term Power
Scheduling in Extended Power Systems

Chulsoo Kim*

ABSTRACT

This paper presents an original approach for solving short-term power scheduling in extended power
system with two fuels in a unit and a limited fuel using Lagrangian relaxations. The underlying model
incorporates the full set of costs and constraints including setup, production. ramping, and operational
status, and takes the form of a mixed integer nonlinear control problem. Moreover, the mathematical
model developed includes two fuels in a unit and a limited fuel, regulation reserve requirements of
prespecified group of units. Lagrangian relaxation is used to disaggregate the model by generator into
separate subproblems which are then solved with a nested dynamic program including empirical
knowledges. The strength of the methodology lies partially in its ability to construct good feasible
solutions from information provided by the dual. Thus, the need for branch-and-bound is eliminated. In
addition, the inclusion of two fuels in a unit and a limited fuel provides new insight into the limitations
of current techniques.” Computational experience with the proposed algorithm indicates that problems
containing up to 23 units including 8 unit used two fuels and 24 time periods can be readily solved in

reasonable times. Duality gaps of less than 4% were achieved.
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(B 2) 2™7|Y metole{f £7| Ay
(&9 99 Kcal)

Units Max Min Emer Ram UP Down Status Power
1 150 60 20 90 2 2 1 80
2 23 120 20 150 2 2 -1 0
3 210 120 20 180 2 2 1 140
4 270 170 20 180 2 2 1 190
5 280 170 20 180 2 2 -1 0
6 280 130 20 1201 1 -1 0
7 260 130 20 180 1 1 1 150
8 190 110 30 1201 1 -1 0
9 200 110 20 120 2 2 -1 0
10 210 110 20 180 2 2 1 130
11 22 110 20 180 2 2 -1 0
11 22 110 20 180 2 2 -1 0
12 220 110 20 180 2 2 1 130
13 370 250 20 210 2 2 -1 0
14 370 250 20 210 2 2 1 270
15 370 250 20 210 2 2 -1 0
16 240 150 30 150 1 1 -1 0
17 240 150 20 150 1 1 1 170
18 310 170 20 180 2 2 -2 0
19 310 170 20 180 2 2 1 190
20 340 220 30 210 1 1 -1 0
21 340 220 30 210 1 1 -1 0
22 340 220 20 210 2 2 1 240
23 340 220 20 210 2 2 1 240
(B 3) ¢Er|d H|8 A X2
(29 34)

Units  ap ar az b b 7

627.170 18588 0.02226
1177130 12111 0.01842
1356900 8940 0.02051

889.770 22.091 0.00677

889.770 22.091 0.00677

520.760 21.760 0.01425
1079310 22.097 0.01342

511450 22377 0.02224

803.750 23.048 0.01817
10 744670 22266 0.01767 9245.2
11 744670 22266 0.01767 9245.2

0 30168
0
0
0
0
0
0
0
0
0
0
12 744670 22266 001767 0 92452
0
0
0
0
0
0
0
0
0
0
0

5279.5
5488.6
13176.0
13176.0
5646.5
6434.9
3117.7
32184

O 00 =3O U LN

13 2457.750 12.086 0.01592 52138
14 2457.750 12,086 0.01590 52138
15 2457.750 12,086 0.01590 52138
16 3315060 14.952 0.04147 7646.7
17 3315060 14.952 0.04147 7646.7
18 2027.400 22879 0.02108 8296.3
19 2027400 22879 0.02108 8296.3
20 1232.778 29.818 0.01038 5762.2
21 1232778 29818 0.01038 5762.2
22 1232778 29818 0.01038 5762.2
23 1232.778 29.818 0.01038 5762.2
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16 195.00 0.880  0.00244
17 195,00 0.880  0.00244
18 119.26 1346  0.00124
19 119.26 1346 0.00124
20 7252 1754  0.00061
21 7252 1.765  0.00061
22 7252 1765  0.00061
23 72.52 1.765  0.00061




