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Study on curve fitting algorithm for thermal power plant units coal consumption

GOU Xin-ke, CUI Le-le, JU Yuan-yuan, GUO Tao, ZHANG Shun
(College of Electrical and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Coal consumption curve of the thermal power plant is usually obtained from the performance parameters which are
provided by the manufacturer or from the thermal test data. These curves remain unchanged for a long time and are incompatible with
the actual operation situation of the unit. Therefore, a method of coal consumption curve fitting of the thermal power plant units based
on genetic algorithm is proposed. The quadratic function is used as the objective function; appropriate parameters such as initial
population size, crossover rate and mutation rate are set; the unit’s actual coal consumption curves are fitted. The fitting curve of the
proposed method is compared with that of the least squares method. The results indicate that fitting effect of the former is better than
that of the latter. It is indicated that the proposed method can best approximate the known data in the curve fitting, and they can
real-timely reflect the interdependence between unit generation and coal consumption.
This work is supported by National Natural Science Foundation of China (No. 61064003).
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Fig. 1 Flow diagram of genetic algorithm
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ga-curfit.m {R 17 2l Matlab [ H %34T
function y=ga_curfit(x)
xd=[189.85 217.59 220.00 240.00 250.00 260.00
271.86 280.00 290.00 300.00 310.00 315.00

320.00];
yd=[90.00 95.00 96.00 104.00 105.00 111.00 112.00
116.00 114.00 123.00 122.00 126.00 130.00];
n=length(xd);
F=0;
for i=1:n
F=F+(yd(1)-(x(;,1)+x(:,2). *xd(1)+x(:,3).*xd(1)*2))."2/n;
End
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Fig. 2 1# unit coal consumption characteristic curve
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Fig. 3 2# unit coal consumption characteristic curve
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Table 1 Unit load-energy consumption table
1#HLA 2L 3L LA
MldLfifs/ | HUABRER | HlALfifr | BLADERGE | HLdLfifar | DLALBSRESRY | PUALS | DLALKORERY
MW (t/h) MW (t/h) MW (t/h) MW (t/h)
189.85 90.00 170.00 85.00 174.00 101.62 163.70 103.00
217.59 95.00 190.00 93.00 192.92 107.96 192.96 108.00
220.00 96.00 205.92 100.00 210.83 113.02 208.15 111.00
240.00 104.00 220.00 107.00 220.00 114.00 222.96 120.00
250.00 105.00 230.00 112.00 222.92 120.00 232.22 126.00
260.00 111.00 240.00 107.00 245.00 128.14 244.81 128.00
271.86 112.00 250.00 117.00 253.39 125.46 252.96 130.00
280.00 116.00 260.00 123.00 277.08 147.91 260.00 137.00
290.00 114.00 277.00 128.00 290.83 153.02 271.10 145.00
300.00 123.00 296.00 131.00 300.00 156.05 284.07 151.00
310.00 122.00 300.00 137.00 312.08 158.00 300.00 156.00
315.00 126.00 318.00 148.00 320.00 159.00 315.00 160.00
320.00 130.00 320.00 150.00 325.00 164.31 320.00 169.20
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Fig. 6 1# unit coal consumption characteristic curve
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Fig. 7 2# unit coal consumption characteristic curve
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Fig. 8 3# unit coal consumption characteristic curve
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Fig. 9 4# unit coal consumption characteristic curve
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Table 2 Sum of squared errors

1#H1L41 24141 3#PL4L AHHLAL
SSE1/ (t/hy’ 43.17 95.30 134.25 83.88
SSE2/ (t/hy’ 44.88 95.32 134.90 83.82
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