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Material Demand Forecasting for Distribution Networks Based on Improved
Particle Swarm Algorithm and Extreme Learning Machine Modeling

WANG Yong-li, ZHAO Zhong-hua® , ZHANG Yi-nuo, FENG Tian-yi, LIU Yi-ran
(Economics and Management College, North China Electric Power University, Beijing 102206, China)

[ Abstract] In order to solve the problem of difficulty in constructing forecasting models caused by the characteristics of power grid
materials, such as many varieties, diverse specifications, huge quantities, wide range of uses, and great influence by policies and in-
vestments. Firstly, the factors affecting the quantity of material demand for infrastructure, business expansion, and emergency repair
projects were screened by the Delphi method and gray correlation analysis (GRA). Secondly, an improved particle swarm algorithm
that introduced adaptive inertia factor and learning factor was utilized to adjust the optimal parameter combinations of the extreme learn-
ing machine, and train the material demand prediction models for various distribution network projects. Finally, the results of the
GRA-IPSO-ELM ( grey relational analysis, improved particle swarm optimization, and extreme learning machines) model were com-
pared with the results of four common forecasting models by taking the demand of 10 kV power cables of a power grid for 2020—2022
infrastructure projects as an example. The results show that the prediction accuracy of the GRA-IPSO-ELM model is improved by
10.38% , 5.37% and 3. 83% compared with the ELM model, the support vector machine model and the PSO-ELM model, which
shows that the model proposed in this paper realizes accurate and efficient prediction of the quantity of material demand in the distribu-
tion network.

[ Keywords | material demand forecasting; distribution networks; extreme learning machines; improved particle swarm

optimisation algorithm
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Fig. 1 Factors influencing the demand for distribution

network materials
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SMEENXEESESTEX L

Table 5 Comparison of true and predicted values for multiple model test sets

ELM Hiim SR AL PSO-ELM Fijilf IPSO-ELM Tl

. o . . : :
WSS I g ﬁixj% BN AR B ;gy/ B ;go/

27 202.4159  225.8920 11.6 235.516 0 16.35 174.977 9 13.56 191.7815 5.25

28 73.2251  69.0110 5.75 86.420 4 18.02 83.623 5 14.20 63.8341  12.82

29 50.1175  35.1510 29.86 50.213 5 0.19 55.191 2 10.12 42.4124  15.37

30 22.1085  27.6170 24.92 25.446 6 15.10 23.602 4 6.76 20.540 2 7.09

31 39.0380  34.1302 12.57 45.221'1 15.84 44.038 0 12.81 42.851 0 9.77

32 55.724 1  44.880 0 19.46 45.783 0 17.84 62.647 0 12.42 51.526 7 7.53

33 87.3740 108.1370 23.76 69.469 0 20.49 68.158 0 21.99 80.535 0 7.83

34 124.143 6 156.770 1 26.28 119.602 0 3.66 108.744 4 12.40 112.679 7 9.23

35 180.538 0 214.230 0 18.66 207.502 0 14.94 151.032 0 16.34 165.967 0 8.07

36 95.6340  77.670 0 18.78 113.909 2 19.11 90.366 8 5.51 100.303 8 4.88

TR iR 25 — — 19.71 — 14.15 — 12.61 — 8.79
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