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Abstract

In the information and digital environment, the online monitoring method of energy management
system has virtually become the most basic measure of enterprise energy management. The
energy demand prediction function in the system provides the most powerful data support for
energy conservation and consumption reduction of enterprises. In order to improve the predic-
tion accuracy, this paper proposes an improved multidimensional grey model energy prediction
algorithm. Firstly, the exponential weighting method is used to process the source characteristic
data to increase the trend smoothness, and then the adaptive particle swarm optimization and
multidimensional grey model algorithm are combined to maximize the prediction accuracy when
the original data is incomplete, It provides a new solution for the lack of informatization of energy
data, and solves the problems of enterprise system optimization, energy scheduling and manage-
ment. The results show that the accuracy of the optimized adaptive particle swarm multidimen-
sional grey model prediction algorithm can reach 93.573%, which is about 36% higher than that
of the traditional prediction algorithm.
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Table 1. Power consumption data of substation Nangang 2P64 line

= 1. THILEN 2P64 ——RICFEEEHIE
H 3 AR AR 2P64 L—— TG A 3
2021-01-04 10:00:00 36963.87
2021-01-11 10:00:00 36678.71
2021-01-18 10:00:00 34787.11
2021-01-25 10:00:00 36963.87
2021-02-01 10:00:00 38072.27
2021-02-08 10:00:00 38678.71
2021-02-15 10:00:00 37534.18
2021-02-22 10:00:00 37534.18
2021-03-01 10:00:00 35855.47
2021-03-08 10:00:00 37534.18
2021-03-15 10:00:00 36787.11
2021-03-22 10:00:00 38104.49
2021-03-29 10:00:00 40216.8
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Table 2. Prediction and analysis of traditional Grey Model

2. RS R ERETN SR

gl JF4s TiME Wz AR R 72 Fol w22
2021-01-04 10:00:00 36,963.87 36,963.87 0.000 0 0.000
2021-01-11 10:00:00 36,678.71 36,173.47347 1.008 0.01377475 0.014
2021-01-18 10:00:00 34,787.11 36,423.70718 1.054 0.04704599 —0.062
2021-01-25 10:00:00 36,963.87 36,675.67192 0.941 0.00779683 0.052
2021-02-01 10:00:00 38,072.27 36,929.37964 0.971 0.03001853 0.022
2021-02-08 10:00:00 38,678.71 37,184.84242 0.984 0.03862253 0.009
2021-02-15 10:00:00 37,534.18 37,442.07238 1.030 0.00245402 —0.038
2021-02-22 10:00:00 38,534.18 37,701.08176 0.974 0.02161976 0.019
2021-03-01 10:00:00 35,855.47 37,961.88286 1.075 0.05874729 —0.082
2021-03-08 10:00:00 37,534.18 38,224.48809 0.955 0.01839143 0.038
2021-03-15 10:00:00 36,787.11 38,488.90991 1.020 0.04626075 —0.027
2021-03-22 10:00:00 38,104.49 38,755.16089 0.965 0.01707596 0.028
2021-03-29 10:00:00 40,216.8 39,023.25369 0.947 0.0296778 0.046
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AN TR R B ARG TR dn e . 25, PN AER L ik 93.573%.
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Figure 1. Broken line comparison of results of several different prediction algorithms
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