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Load optimal distribution of deep peak regulation for thermal power units
based on clustering
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Abstract: In order to provide methodological guidance for the load optimal distribution of thermal power units
under the condition of deep peak regulation, the objective functions of optimal load distribution under medium-high
load and low load are established respectively, and the load optimal distribution under different conditions is studied.
The k-means clustering algorithm is used to process the data and the coal consumption characteristic curves of two
units under medium-high load and low load are fitted. The objective function of load distribution is established to
compare the coal consumption before and after optimization under static load distribution, incremental load
distribution and continuous variable load conditions. After setting the total load instructions of the two units under
the condition of deep peak shaving, the coal consumption of the two schemes of load average distribution and
optimal distribution is compared. The results show that the clustering-based objective function models of optimal
distribution under medium-high load and low load established by the coal consumption characteristic curve are
reliable, whose optimization effect is remarkable under the condition of deep peak regulation. The k-means
clustering algorithm can be used to optimize the load distribution of thermal power units and provide reference for
the study of load optimal distribution under the condition of deep peak regulation of thermal power units.
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Tab.1 Main parameters of the device

TiH BMCR T.#, BRL L.
AR/ (thT) 2141 2079
I AR 1 2R J1/MPa 25.4 25.33
o AR I ZVRIRFEIC 571 571
FRGERRR/(th?) 1751 1692
AR 1 28R R 71/MPa 5.16 4.98
THER HH O 28R /1/MPa 4,97 48
AR O AIRIEIC 335 330
AR O ARIEEIC 569 569
B O KR C 295 293
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Tab.2 Coal quality information
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Qunetp/(MIkg) 1597 1628 1597 1628 1597
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Fig.2 Data distribution of unit 1 without data processing
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Fig.9 Clustering results after data processing in the low
load section of unit 2
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load section of unit 1
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Tab.3 Static load distribution results
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N 15HE 2504 i
5 % Tji M J = Ok

A T Gmmw suimw ﬁiﬁ (th?)
SEhRiE T 577.268 418.084  303.688

08:00:00 2.466
Ak 5 471.169 524182  301.221
SERREAT 474.482 337.459  250.200

10:00:00 - 0.032
A5 469.744 342197  250.168
SERRIEAT 371.926 329.492  221.758

12:00:00 0.896
RN 399.377 302.041  220.862
SEhRiE T 403.523 357.176  236.874

14:00:00 0.656
Ak 5 460.615 300.083  236.218
SERREAT 449,558 433185  269.719

16:00:00 - 0.087
A5 469.594 413149  269.632
SERRIEAT 606.009 510.448  339.227

18:00:00 3.307
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Tab.4 Optimization results of incremental load allocation

1 5hLE 2 SHIH

S B MEE WRR
T GRS
RR=N DI qu] IE == UARGIE= N0 = 1 it
HEMW 75 e M R (chY)
- 1) 50.000 50.000 247.134
100 q:i’] 0.240
itk 88.105 11.895 246.894
T2 100.000 100.000 274.439
200 . 0.015
itk 92.733 107.267 274.423
- 1) 150.000 150.000 303.080
300 q:i’] 0.566
itk 103.236 196.764 302.515
15 200.000 200.000 333.059
400 1.904
itk 117.410 282.590 331.155
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Fig.16 Comparison of total coal consumption before and
after optimal load distribution
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Tab.5 Optimal load distribution results considering depth
peak-shaving
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