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Research and application of multi-node load forecasting algorithm under the
environment of distribution network’s big data

LEI Zhengxin', HAN Bei', NIE Meng?, ZHEN Ying?, WANG Keyou', LI Guojie'
(1. School of Electric Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. State Grid Heze Power Supply Company, Heze 274000, China)

Abstract: With the increasing scale of distribution network, more diversity of load types, larger volume and more types of
data, forming an effective up-and-down forecast network, which means to combine small-scale and characteristically
obvious load forecast with large-scale and integrated load forecast, is important to distribution network planning and
operation. Considering the limitation of the data quantity for the lack of distribution network measurement equipment, this
paper proposes a multi-node load forecasting method of “from the whole to the nodes”. Because AR is not able to accept
multiple source data and the outcome of BP neural network algorithm is severely affected by the similar day, this paper
proposes a novel algorithm, AR-ANN, with complementary advantages of the previous two. Finally, the strength of
AR-ANN in data processing speed and prediction error is validated respectively by tests of an ordinary single node load
forecast, a traditional multi-node load forecast by the method of “from the nodes to the whole” and the new way of
multi-node load forecast.
This work is supported by National Natural Science Foundation of China (No. 51407116 and No. 51477098).
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Fig. 1 Schematic diagram of the structure of

multi-node load forecast
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Fig. 2 Basic flow chart of AR-ANN multi-node load forecast
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Fig. 13 Comparison between forecast and actual load amount of

distribution transformer I of Shifu line I on one Saturday
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Table 3 Forecast statistics of case 3 on one Saturday

g gty BP-ANN fifif il ~ AR-ANN £ siFitill
e KA 8 22 35.99% 35.78%
PR R 2 8.36% 7.96%
By i ze 11.63% 11.59%
500 : ;&;»T%nmﬁﬂuwﬁ
450 —&— AR-ANNZ ni S04 Fii

FT/KW

0 5 10 N 15 20
1
14 AT I 2REC3E 1 B Z T 5 SERR Sa e {E 2 EL &

Fig. 14 Comparison between forecast and actual load amount of

distribution transformer I of Shifu line I on one Tuesday
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Table 4 Forecast statistics of case 3 on one Tuesday

g gty BP-ANN fifif il ~ AR-ANN £ siFiiill

ot KA 8 22 34.75% 36.04%

PR R 2 14.23% 12.83%
By iz 15.88% 15.73%
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Appendix 1 Partial forecasting result statistics of case 1

on New Year’s Day

BP-ANN AR-ANN BP-ANN AR-ANN

I
R T

i £ \ \ \ \

1% 75(%) 1% 75(%) 1% 75(%) 1% 75(%)
24 6.262 5 6.264 3 3.3504 3.2360
23 6.2720 6.264 1 3.3476 3.1553
22 6.262 6 5.9952 3.2723 3.1515
21 5.9938 5.9949 3.0972 2.896 8
20 5.9950 5.9839 3.0262 2.8683
19 5.9886 5.9506 29234 2.78917
18 5.9526 5.0852 2.750 6 25101
17 5.4077 5.044 1 2.5913 23118
16 5.026 7 4.1797 24101 2.1113
15 4.1775 4.1831 22283 2.0742
14 4.165 6 4.170 1 22031 2.0891
13 4.1774 4.1811 22161 2.1795
12 4.1797 4.174 5 2.2582 22548
11 4.174 5 4.1599 22825 2.364 4
10 4.174 9 4.1742 2.5247 22596
9 4.162 8 4.169 8 2.4940 22946
8 4.1650 3.9947 23225 2.0438
7 3.9894 3.6288 2.0632 1.9973
6 3.2975 6.702 6 1.6928 23391
5 33167 3.276 6 1.4823 1.640 8
4 3.3238 3.2976 1.4713 1.3743
3 3.4580 33742 1.8854 1.898 5
2 3.4993 3.3049 2.5559 2.6704
1 3.3994 2.043 5 3.3994 2.043 5
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Appendix 2 Partial forecasting result statistics of case 1

on New Year’s Day

TRE s [ BP-ANN AR-ANN
W £k B iRR Z(%) B IRARZE (%)
24 3.806 0 3.684 7
23 3.750 8 3.699 6
22 37331 3.5797
21 3.6212 3.4246
20 3.442 4 3.3255
19 3.4119 32316
18 32071 2.9380
17 2.9998 27275
16 27827 24888
15 2.5430 24296
14 2.5629 24708
13 2.548 6 2.5708
12 2.6375 26177
11 27119 2.6799
10 2.8323 27319
9 2.8352 2.6416
8 2.2690 23914
7 24146 23267
6 2.0502 32123
5 1.8070 2.0347
4 1.870 8 1.8573
3 2.146 1 22633
2 2.726 8 2.7814
1 3.484 2 2.0519
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Appendix 3 Partial forecasting result statistics of

case 1 on an ordinary workday

- N BP-ANN AR-ANN BP-ANN AR-ANN
RO/ LN AT o - >

- Bﬁﬁ*ﬂiﬁ Bﬁﬁ*ﬂﬂ# Jﬁf’fﬁﬂﬁ Jﬁf’fﬁﬂﬁ
1% 75(%) 1% 75(%) 1% 75(%) 1% 75(%)

24 12.1420 12.0752 6.340 9 6.0552
23 12.069 1 12.074 0 6.1754 5.8552
22 12.064 6 10.6458 6.056 5 5.726 6
21 10.476 3 10.474 3 5.775 4 54218
20 10.470 4 104747 5.5923 5.1702
19 10.474 3 10.489 0 5.402 8 5.1890
18 104797 104754 5.2584 4.976 0
17 10.484 8 10.490 3 5.2196 5.1794
16 10.482 6 10.483 3 5.2902 5.2745
15 10.494 1 10476 7 5.3104 4.790 0
14 10478 8 10.497 8 5.1307 4.5381
13 10.4850 9.3656 4.899 8 4.1311
12 9.3903 8.8489 4.3825 3.6976
11 8.8419 7.8101 3.9057 3.1277
10 7.79117 6.686 9 3.3470 2.8249
9 6.6782 5.574 6 2.8904 23101
8 5.566 2 4.549 3 2.404 4 1.9106
7 4.5433 3.1233 1.8749 1.7330
6 2.6141 4.5324 1.4430 1.8398
5 2.4682 1.7395 1.2308 0.947 1
4 1.5276 1.266 4 0.824 0 0.643 9
3 1.268 8 2.076 0 0.583 6 1.118 5
2 1.263 6 1.7955 0.649 0 09116

1 0.024 4 1.737 4 0.024 4 1.737 4
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Appendix 4 Partial forecasting result statistics of

case 1 on an ordinary workday

T e 16 W7 BP-ANN AR-ANN
Il BT IIRZE (%) BRI (%)
24 7.206 2 6.9373
23 7.030 2 6.736 8
22 6.8756 6.549 2
21 6.532 6 6.2155
20 6.353 6 6.020 5
19 6.1712 5.9546
18 6.046 3 5.8859
17 6.0579 6.030 1
16 6.156 1 6.160 0
15 6.2259 5.8810
14 6.099 1 5.698 7
13 59194 5.1409
12 5.3509 4.624 7
11 4.8100 4.008 9
10 4.1937 3.4583
9 3.5672 2.860 6
8 2.943 8 2.2630
7 2.3257 1.967 7
6 1.726 6 2.3735
5 1.518 8 1.122'1
4 1.022 2 0.788 8
3 0.778 2 1.4019
2 0.893 9 1.269 8
1 0.024 4 1.7374
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