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Abstract

At present, the planning and construction of power grids have shifted from satisfying the demand
for electric load balancing to the demand for electric power balancing. Under the new situation, it
is necessary to explore and expand electricity forecasting methods that consider multiple influen-
cing factors. Based on the analysis of power influencing factors, this paper adopts two different
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prediction models and methods of BP neural network and RBF neural network. The power con-
sumption and main influencing factors are used as input conditions to construct and train the power
prediction model. Finally, the power consumption in a certain area As an example, it verifies the
accuracy and practicability of the model method, and facilitates the transition from power load
balance to power balance.
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Table 1. Relevance discrimination principle
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Table 2. Pearson correlation analysis of electricity consumption in the whole society in the past 10 years (unit: 100 million
yuan, 10,000 tons of standard coal, ton of standard coal/10,000 yuan)

2. L 10 F£4t S A HE 2R Pearson HXMEDH(BEAL: 27T, AR, MERE/ A IT)

=k FEorElk =k RElH & GDP (Bif)  GDPfE
Pearson fH 1 0.979" 0.994™ 0.984™ 0.996" 0.992" -0.994""
PR 0.000 0.000 0.000 0.000 0.000 0.000
N 10 10 10 10 10 10
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Table 3. Pearson correlation analysis of daily electricity consumption
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Pearson fHPE  —0.2117 03157 03907 03207  0.087  —0.050  —0.070  0.010 0.057

2 2 U 0.000 0.000 0.000 0.000 0.097 0.341 0.182 0.849 0.276
N 365 365 365 365 365 365 365 365 365
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Figure 1. Scattered fitting diagram of the relationship between electricity consumption and temperature
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Table 4. 2011~2020 Electricity consumption and spring festival date correspondence table
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Figure 2. Trend map of monthly electricity consumption of the whole society in City A from 2011 to 2020
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Figure 3. Schematic diagram of BP neural network
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Figure 4. BP neural network prediction flowchart
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Figure 5. Schematic diagram of RBF neural network structure
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Figure 6. RBF neural network prediction flowchart
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Table 5. 2018.1~2020.6 Electricity consumption standardized value table
% 5.2018.1~2020.6 AR EFRENER

e ARARBE X A i %%ﬁ?ﬁ% X FRHERC
20184 1 H 23,065.4 0.6036 2019 % 4 A 23,812.2 0.6511
2018 4£2 H 13,580.5 0 2019 45 H 23,8522 0.6537
2018 4E 3 H 22,472.1 0.5659 201946 H 23,899.5 0.6567
2018 £ 4 H 22,297.75 0.5548 201947 H 27,593.3 0.8918
2018 45 H 22,926.85 0.5948 2019 48 H 27,939.15 0.9138
2018 £ 6 A 23,151.8 0.6091 201949 H 24,036.6 0.6654
2018 4F 7 H 29,293.85 1 20194 10 A 23,924.15 0.6583
2018 £ 8 H 28,895.65 0.9747 2019 4F 11 H 24,411.65 0.6893
2018 4£9 A 24,229.9 0.6777 2019 4E 12 A 25,4252 0.7538
2018 ££ 10 A 22,003.8 0.5361 2020 4E 1 H 25,703.85 0.7715
2018 45 11 H 23,475.05 0.6297 2020 £ 2 A 15,798.1 0.1411
2018 4F 12 A 24,304.45 0.6825 2020 43 H 23,999.95 0.6631
20194E1 A 22,002.05 0.5359 2020 £ 4 A 24,741.5 0.7103
201942 H 16,545 0.1887 2020 £ 5 H 24211.35 0.6765
2019 43 H 24,948.35 0.7235 2020 £ 6 A 24,916.5 0.7214
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Table 6. BP neural network prediction results

7= 6. BP I METMLER

s ik BP 12 o4 24 T8 HXT R 2

el IR TR GiTEH) BriRE
2020 £ 7 H 27031.15 27022.9 —8.25 0.00%
2020 £ 8 A 28271.95 28176.25 —95.7 -0.30%
2020 £ 9 H 24103.1 24248 4 145.3 0.60%
2020 10 A 22616.85 22699.5 82.65 0.40%

DOI: 10.12677/jee.2022.101001 8 ZER I


https://doi.org/10.12677/jee.2022.101001

xB F

Continued
2020 £ 11 H 25505.2 25576.45 71.25 0.30%
2020 12 A 25633.4 25710.55 77.15 0.30%
27500 | /\
~ '\
26500 \
E 25500 / —]
‘E 24500 /
23500
22500 , . .
‘&/\% Y&& Y&oj?’ < \9% v&”& \:f?*
& & & X X o
v v v D D o3
—o— At S E (T RN) ——BPHZ MK IRINAE (/3 T L)

Figure 7. BP neural network prediction result fitting graph
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Table 7. RBF neural network prediction results
7% 7. RBF #I£Z M 4ETNEER

St HE RBF 148 /4 2 00 HAR R %

Bh1e] CiF ) 105 T i) i) AR
2020 £ 7 H 27,031.15 27,249.15 218 0.8%
2020 4 8 A 28,271.95 28,518.5 246.55 0.9%
2020 9 H 24,103.1 24,132 28.9 0.1%
2020 4 10 H 22,616.85 22,724.55 107.7 0.5%
2020 “F 11 A 25,505.2 25,538 32.8 0.1%
2020 12 A 25,633.4 25,794.9 161.5 0.6%
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Figure 8. RBF neural network prediction result fitting graph
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Table 8. Forecast results based on meteorological factors

* 8. AT SKREHRTMER

. ik £ ‘ T B

(5 T1 BREIRE(C)  FHIRECC)  RIKEZ(C) O T YR 2
2020 47 H 27,031.15 329 29.15 254 30,962.25 14.50%
2020 8 H 28,271.95 30.7 27.65 24.6 29,938.3 5.90%
2020 9 H 24,103.1 27.9 24.95 22 26,947.6 11.80%
2020 4 10 A 22,616.85 25 20.7 16.4 25,976.5 14.90%
2020 4 11 A 25,505.2 19.3 15.55 11.8 26,091.25 2.30%
2020 4 12 A 25,633.4 11.4 6.9 2.4 27,484.1 7.20%
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Figure 9. Fitting diagram of prediction results of electricity consumption in the whole society based on temperature
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Table 9. Comparative analysis of three prediction results
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e it W ARz BONME  ARhRE O BUME AR
2020 7 H 27,031.15 27,022.9 0.00% 27,249.15 0.80% 30,962.25 14.50%
2020 4 8 A 28,271.95 28,176.25 —0.30% 28,518.5 0.90% 29,938.3 5.90%
2020 9 A 24,103.1 24,248 .4 0.60% 24,132 0.10% 26,947.6 11.80%
2020 4= 10 H 22,616.85 22,699.5 0.40% 22,724.55 0.50% 25,976.5 14.90%
2020 £ 11 H 25,505.2 25,576.45 0.30% 25,538 0.10% 26,091.25 2.30%
2020 “F 12 A 25,633.4 25,710.55 0.30% 25,794.9 0.60% 27,484.1 7.20%
SR ZE 0.22% 0.50% 9.43%
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