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Abstract

In regard to the economic operation problems of a power system, considerable work
has been done regarding the economic load dispatching. However, in spite of the fact
that the determination of an optimal combination of units for operation seems to be a
prerequisite, little has been written regarding the theoretical or numerical analysis of this
problem. When the system load is off-peak, a certain number of units would be operating
near their minimum outputs. These should be taken-off line. Thus the system operators
must determine which units should be taken-off line and for how long. If they simply
remove the older or less efficient units, this decision is not always correct. They must
examine all the possible combinations of units and determine the optimal combination
not by the fuel cost, but by the system operation cost.

Thus this problem was analyzed in this paper in an attempt to determine most
economical operation pattern (which unit should be taken-off and for how long in daily
dispatch).

Considering the load levels from off-peak to peak load and applying the dynamic
programming method, the optimal operation pattern together with the unit start-up and
shut-down can be obtained.
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Table 1. Units characteristics.

fuel cost characteristics start-up cost [
. rated time for
LI‘\?:){ capacity a b . B K start-up
(MW) (103 yen/hr) | (103 yen] | (hr)
1 125 11.74 1.189 1.1x10-4 4.32 12.96 5
2 125 11.74 1.189 1.1x10-4 4.32 12.96 5
3 125 11.74 1.189 1.1x10-4 4,32 12.96 5
4 120 8.64 0.756 2.59%10-3 4.60 14.40 5
5 120 12.96 0.648 4.32x10-3 4.60 14.40 5
6 7% 6.9 1.39 3.75% 104 2.63 12,78 4
7 75 12.4 1.25 1.63x10-3 2.63 12.78 4
75 12.5 1.523 1.05x 103 2.63 12,78 4
9 65 13.0 1.555 24x10-3 2.63 12.78 4
10 60 13.5 1.81 2.34x10-3 1.66 14,96 4
11 35 15.0 0.994 9.27 %103 1.66 13.0 4
12 35 17.61 0.954 9.27x10-3 1.66 13.0 4
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Table 2. Load characteristics.
lown | down down down
load | load as load | load : load | load ; load | load ;
fime time tfime time
level | (MW) (hr) level | (MW) (hr) level | (MW) (hr) level | (MW) (hr)
1 360 — 540 11.83 13 720 16.12 19 900 19.49
2 390 6.32 8 570 12.65 14 750 16.73 20 930 20.00
3 420 7.75 9 600 13.42 15 780 17.32 21 960 20.49
4 450 8.94 10 630 14.14 16 810 17.89 22 990 20.98
5 480 10.00 11 660 14.83 17 840 18.44 || 23 1020 21.45
6 510 "10.95 12 690 15.49 18 870 18.97 I

Table 3. Operation pattern A & B (A is optimal pattern).
load total
a . . N . 5o | ti
pattern Ig\jel 2183/4/5(6[7/8]9110{11]12113/14/15,16/17118 19/20!21 22|23 OPGCY(;‘S;O“
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A No. 4,005 0100106010
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The optimal pattern of units in daily dispatch.
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