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Startup and Shutdown Problem of Thermal Generating
Units with Constrained Total Nitrogen
Oxides Emissions (Part 3)

by Yoichi NAKAMURA and Susumu YAMASHIRO

In the previous paper, we reported on the scheduling method which decides the
optimum operative pattern with a constrained total nitrogen oxides emissions from
thermal power stations.

When we decide the optimum operative pattern, in the strict sence, we must
consider every commitment of the generating units. However, these commitments

tend to increase in geometric progression.
In this paper, we create a level £ (0OSE<1), and remove the unit which ratio of

unit cost to a maximum unit cost of generating is greater than £, and we will get
another commitment of generating units. By using this method, we create the com-
mitments of generating units, and we can avoid considering every commitment, and
so can reduce of the memory requirement and computing time.

Applying our method to the model system, we can see that the computing time is
more reduced by increasing the value of E, and the solution is sliped out from the

original optimum operative pattern, but this difference is very little.
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Table 1. Characteristics of generator

g | BHR [=atbyreg (YRR T mm%w:MﬁMwagu“,Eﬁﬁ
it a ‘ b l ex1000 | vy | W] « | B | TXI000 |
1 | 15652 | 0.797 3.153 27 | 101 | 164.98 03652 | 3479 | 20
2 | 9334 | 09546 | 2.190 27 | 101 | 164.98 0.3652 | 3.479 | 2.2
3 | 25718 | 07922 | 0.732 37 | 232 | 6231 | —0565 | 6251 | 39
4 | 21715 | 08355 | 0588 37 | 220 | 6231 | —0565 | 6251 | 39
5 | 8019 | 0.8201 1.881 27 99 14.08 03320 | 4259 | 46
6 | 13.446 | 0.6848 | 2709 27 99 14.08 03320 | 4259 | 46
7 | 22004 | 06806 | 0.630 37 | 222 | 4091 | —05543 | 6940 | 52
8 | 18656 | 0.7177 | 0.504 37 | 2% | 4091 | —05543 | 6940 | 52
9 | 34302 | 07513 | 0438 | 144 | 344 | 1043 | —06147 | 5738 =
10 | 28058 | 07915 | 0372 | 144 | 344 | 1043 | —06147 | 5738 i
11 | 20469 | 06455 | 0375 | 144 | 344 | 4358 | —05194 | 4.686 te
12 | 24104 | 06800 | 0318 | 144 | 344 | 4358 | —05194 |  4.686 -
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Fig. 5. Load curve.
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Fig. 6. Cost for emission (6=0.1). Fig. 7. Cost for emission (6=0.2).
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Fig. 8. Creation of generating units commitments.
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Fig. 9. Creation of generating units commitments.
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Table 2. Economic operative pattern.
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Table 3. Optimum operative pattern with constrained

total emissions at 59.1 [t].

(5 fia] Hr
® B i -2 /@& L& B 8. B o808 10 1118
1 X X X X X X X X
2 X X X X X X »
3~12

a4k & ¥ & H
0=01, E=09987, X : f#7l, R 52.33 [3¥ 106], BARTHEH & 65.98 [t]

Table 4. Economic operative pattean.
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