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Research on short-term power load forecasting method based on IFOA-GRNN

ZHU Xuechang
(Department of Equipment Engineering, Henan Technical College of Construction, Zhengzhou 450064, China)

Abstract: Examining the problems of strong load randomness, poor short-term load forecasting accuracy and long
calculation time in intelligent power environment, a forecasting method combining the improved Drosophila optimization
algorithm IFOA and generalized regression neural network GRNN is proposed. The input factors of the model are load
data and meteorological information. By improving the search distance of the fruit fly optimization algorithm, the model
can be used to optimize the smooth factor of the generalized regression neural network GRNN, thereby improving the
performance and prediction accuracy of the network. The accuracy and validity of the proposed prediction method are
verified by simulation. The results show that the improved method can reduce prediction error and increase the stability of
the algorithm. This study provides a reference for the development of a short-term power load forecasting system in
China.
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Table 1 Predicted value and actual value of the

prediction model on August 9

T
N FOA-GRNN IFOA-GRNN
A

X SCPRE/ e/ T T/ i
It %)

MW MW RE/% MW RE/%
01:00 1 080.83 1100.12 1.78 1090.23 0.87

02:00 1087.15 1082.61 -0.42
1112.79 1.85

1116.48 1.57

1083.30 -0.35
1112.59 1.83
1110.89 1.06

03:00 1092.55
04:00 1099.24
05:00 1077.95
06:00 1124.65
07:00 1108.97

1110.04 2.98
1158.79 3.05
1 147.35 3.46

1109.60 294
112046 037
113974 277
08:00 110340 116220 533
114546 268

1 100.84 1.11

1120.51 1.55
1120.57 0.45
1093.79 0.46

09:00 1115.57
10:00 1088.79
11:00 1 146.09 1170.51 213 1 160.09 1.22
1142.20 2.76

1110.92 021

12:00 111156 115471 333

13:00 1 108.56 1110.92 021
14:00 1184.61
15:00 1122.20

16:00 1121.37

1031.19 429
1104.33 -1.59
1107.48 -1.24

1 100.61 1.48
1147.92 2.29
1 140.51 1.71
17:00 1195.55 1166.12 -2.46
1205.33 428

1160.53 1.39

1212.75 1.44
1 180.46 2.13
1160.53 1.39

18:00 1155.88
19:00 1 146.60
20:00 1153.77
21:00 1161.19
22:00 1137.43
23:00 1164.77
24:00 1142.64

1 140.78 -1.13
1160.74 -0.04
1175.45 334

1164.39 0.92
1161.95 0.07
1165.16 2.44
1149.40 -1.32
1134.18 -0.74

1 154.05 -0.92
1 144.36 0.15
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Table 2 Predicted value and the true value of the Table 3 Predicted value and actual value of the
prediction model on August 11 prediction model on August 13
T T
FOA-GRNN IFOA-GRNN FOA-GRNN IFOA-GRNN
i ei] iy
4 S/ PME/ o Toeh g/ T w2l SepME/ TRME/ T Toeh {8/ o
MW MW RE/% MW RE/% MW MW RE/% MW RE/%
01:00 1126.32 1119.97 —-0.56 1116.06 -0.91 01:00 1067.59 1142.10 6.98 1110.37 -0.91
02:00 1078.89 1110.07 2.89 1 106.64 2.57 02:00 1107.90 1118.75 0.98 1108.43 0.05
03:00 1132.06 1129.24 -0.25 1129.24 -0.25 03:00 1116.75 1184.07 -2.93 1109.80 -0.62
04:00 1108.95 1119.76 0.97 1106.12 -0.26 04:00 1181.02 1060.26 -1.92 1068.49 -1.16
05:00 1 108.40 1123.53 1.37 1123.53 1.37 05:00 118241 1 054.00 -2.62 1 080.12 -0.21
06:00 1 144.44 1123.97 -1.79 1139.96 -0.39 06:00 1138.56 1110.82 —2.44 1127.25 -0.99
07:00 1183.01 1187.62 0.39 1182.01 -0.08 07:00 1160.83 1183.00 1.91 1163.53 0.23
08:00 1166.21 1184.08 1.53 1163.36 -0.24 08:00 1139.89 1150.44 0.93 1155.75 1.39
09:00 1133.67 1116.66 -1.5 1116.66 -1.5 09:00 1095.11 1111.90 1.53 1113.28 1.66
10:00 1129.55 1117.71 -1.05 1117.71 -1.05 10:00 1156.33 113742 -1.64 1 144.04 -1.06
11:00  1162.53 1155.31 -0.62 1177.09 1.25 11:00 1 147.51 1175.26 242 1168.82 1.86
12:00  1199.82 115522 -3.72 1187.00 -1.07 12:00 1 164.54 1151.13 -1.15 117431 -0.84
13:00 1 180.62 1170.71 -0.84 1164.83 -1.34 13:00 1157.80 1129.27 —2.46 1144.78 -1.12
14:00 1109.39 1129.58 1.82 1134.46 2.26 14:00 1148.24 1124.38 —2.08 1131.68 -1.44
15:00 1121.65 1092.18 -2.63 1124.01 0.21 15:00 1128.01 1122.88 -0.45 1126.75 -0.11
16:00 117031 1210.71 3.45 1 148.00 -1.91 16:00 1102.00 1111.20 0.83 1113.33 1.03
17:00 122721 1160.17 -5.47 1212.75 -1.18 17:00 1 140.48 1 165.60 2.2 1 165.60 22
18:00 1203.41 1 090.60 -1.06 1219.06 13 18:00 1 155.78 1219.72 5.53 1180.78 2.16
19:00 1162.02 1165.77 0.32 1164.25 0.19 19:00 1174.75 1175.35 0.05 1189.55 1.26
20:00 1161.72 1139.33 -1.93 1157.02 -0.40 20:00 1173.23 1183.81 0.90 1162.69 -0.90
21:00 1171.31 1158.30 -1.11 1171.83 0.04 21:00 1167.43 1168.20 0.07 1166.87 -0.05
22:00 1113.90 1145.78 2.86 1132.26 1.65 22:00 1156.23 1177.27 1.82 1170.28 1.22
23:00 1096.30 1111.79 1.41 1114.25 1.64 23:00 1145.36 1157.49 1.06 1144.49 -0.08
24:00  1092.00 1117.51 2.34 1123.04 2.84 24:00 1145.68 1154.39 0.76 1143.91 -0.15
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Table 4 |RE] statistics are more than 3%

H FOA-GRNN IFOA-GRNN
8 H9H 5 0
8 H11H 2 0
8 H13 H 2 0

MR 4 FTUE W, FERIE A T, o
) HAGHRE|ZEA LT 5 A &l ok,
IFOA - GRNN Tl A2 H AT 223K
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Table 5 [RE]| statistics maximum and minimum values

e FOA-GRNN IFOA-GRNN
e/ MA WAME /ME L ONI!
8 H9H -0.04 533 0.07 2.94
8H1IH -0.25 -5.47 0.04 2.84
8H13H 0.05 6.98 0.05 2.2
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Table 6 Daily MRE
H FOA-GRNN IFOA-GRNN
8HIH 2.05 133
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8 H 13 H 1.9 0.92
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