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Multi-stage spatial load forecasting considering the imbalance and uncertainty of the
development of the sub-area
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Abstract: In order to reduce the impact of imbalance and uncertainty of the sub-area development on spatial load
forecasting accuracy, a multi-stage spatial load forecasting model is proposed by combining cluster analysis and Markov

theory. First, the maximum load, electricity consumption and average load percentage of unit area are extracted as
indicators representing the imbalance of the sub-area development, and a k-means algorithm is adopted to cluster the
sub-area to determine the load density of each development stage. Secondly, the transition probability between different
development stages is summarized to form the state transition matrix of a Markov Chain, and reveal the change rule of

spatial load, so as to deal with the uncertainty of the sub-area development. Thirdly, the short-, medium- and long-term
spatial load forecasting models are established using information of industry expansion, the classification saturation
density and state transfer vector. Finally, an example proves that the model can effectively consider the uncertainty of
economic development and the difference of power consumption level, and the forecasting results of each stage have high

reliability.
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Fig. 1 Flow chart of multi-stage spatial load forecast considering

sub-area development uncertainty and imbalance
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Table 1 Land nature and the situation of the communities
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Table 2 Information of the second kind of residential land
MK /M= P %0 W, % P,:% INX Hif/m= P %0 W, % P,i%
/NX 1 121121 74.0 139 19.6 /NX 29 93 024 333 4.3 135
INX 2 206 729 25.2 16.0 19.0 /NX 30 49 476 12.3 2.9 1.4
/NX 3 148 887 99.0 21.9 23.1 /MK 31 78 263 74.0 165 233
INX 4 131762 69.8 21.9 327 /NX 32 216 319 33.3 2.6 8.3
/NX 5 23735 55.2 18.0 34.0 /X 33 68 767 95.8 12.2 13.3
/NX 6 113391 26.0 8.5 34.0 /NIX 34 53 997 47.9 5.7 125
INX 7 57 126 67.7 141 217 /NX 35 71973 79 20 15
/NX 8 30343 87.9 26.4 31.3 /NX 36 120 927 70.8 132 19.4
/NX 9 9123 75.0 12.8 17.8 /NX 37 84511 20.8 2.1 34
/NX 10 48 611 97.7 21.4 228 /NX 38 62 287 52.1 9.4 18.8
/NX 11 60 079 7.1 0.1 04 /NX 39 102 506 99.1 15.0 15.7
/MX 12 41 956 30.2 6.4 22.1 /NX 40 69 649 46.9 17.3 385
/MX 13 106 050 49.0 224 47.6 /NX 41 52 428 49.0 147 313
/NX 14 28 632 29.2 8.9 31.8 INX 42 41530 52.1 4.8 9.5
/NX 15 61312 28.1 131 48.4 /NX 43 35133 177 22 28
/MX 16 73 944 33.3 215 67.1 /NX 44 66 670 458 9.3 21.1
/NX 17 16 019 12.3 12 13 /NX 45 75 054 74.0 19.6 27.5
JNX 18 49 709 74.0 10.9 153 /NX 46 171 458 69.8 10.1 15.1
/MX 19 102 022 45.8 20.6 46.8 /X 47 86 070 12.1 28 36
/NX 20 97 731 83.0 29.2 36.6 /NX 48 70 989 9.8 14 3.0
/X 21 74 139 113 13 16 /NX 49 64 874 25.0 51 21.3
INX 22 104 224 70.8 21.2 31.2 /INX 50 19 109 69.8 8.1 12.1
/NX 23 59 397 23.3 16 5.1 /NX B1 33425 67.7 5.7 8.8
/NX 24 76 967 14.3 2.3 35 /NX 52 20 420 40.1 375 97.5
/NMX 25 85 444 38.5 19.9 53.7 /MX 53 65 959 52.1 17 34
INX 26 81 070 70.8 22.4 33.0 /NX 54 83 087 52.1 2.4 4.9
/NX 27 57 836 78.1 1.9 2.6 /NIX B5 98 529 90.0 16.8 195
/NIX 28 127 209 94.4 19.0 21.0 — — — — —
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(38 34). HHHAGE 15 ). mI(EE 30 ) A0 Hfur Tl Table 4 Load forecasting of various types of lands
MmNz 3 Frox. FrHb I T L b1
=3 —REEF AT j%%ﬁ:miﬂ 7.71 8.72 8.89
Table 3 Load forecasting of the second kind of residential land ;igg;ﬁiﬁ ?;34 ig:ig ‘113:22
| bl | k] P ] ATEUMA 3.55 4.01 4.09
TR T AR TRMW 3824 4325 4408 R TR i P 8.12 9.18 9.36
Mw P57 DA 0.75 0.84 0.86
() E e A5 HoAt A B A A Sz R B A —H T 24906 28169  287.07
b2 4 Fis . TR 135.48 153.22 156.15
IR R 0.9, W% TV X i th iz bt P sy w0
FA B TGN AEL 735 9 438.57 MW, 496.02 MW, Bt FE 244 2765 2817
505.49 MW, it 487.29 55113  561.67
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