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Research on multi-level load forecasting method for power system based on

improved LSTM

SHI Jing, LI Bingjie, LI Zesen, HU Xiaoyan, LI Hu
(Economic Research Institute, State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210008, China)

Abstract: Power load forecasting is the basis of power system development planning and power generation plan. The load data of power grid
is huge, complicated in structure and diverse in statistical scope, and the factors affecting load change are changeable. The large-scale ac-
cess of new energy further increases the difficulty of power load forecasting. A multi-level load forecasting method of power system based on
improved long short term memory (LSTM) is proposed, which establishes the time series relationship of multi-level load at the provincial,
municipal and substation levels, takes historical load data, meteorological data and regional economic data of different load levels as input
of the forecasting algorithm, and classifies the load factors at each level. Constraints are added from the perspective of planning develop-
ment, and the three-layer stacked neural networks prediction model based on improved LSTM is used to complete the overall prediction of
each level of load. The simulation example is based on the actual power load data and PV output data of S province and Y city in East Chi-
na. The results show that the proposed method has a good effect on improving the prediction accuracy of multi-level power load.
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Fig. 1 Multi-level power load architecture
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Fig.2 Improved LSTM basic unit structure
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prediction model based on improved LSTM
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Fig.4 Load forecasting structure of substation layer
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Table 1 Load data structure of Y city

MW
220 kV . 110kV ZLIF

R e A R ey

- i I DRE ANEIR ANV
01:00 3883.5 33158 0 211.7 0 356.0
02:00 39173 3336.1 0 225.1 0 356.0
03:00 3767.6 31823 0 229.3 0 356.0
04:00 3630.4 3 082.0 0 192.4 0 356.0
05:00 3620.1 3 068.0 0 196.2 0 356.0
06:00 37077 31754 0 176.3 0 356.0
07:00 37275 31495 339 1599 282 356.0
08:00 3769.1 29964 1264 1851 1052 356.0
09:00 4020.0 30246 241.6 1967 201.1 356.0
10:00 4298.1 31262 3426 1881 2852 356.0
11:00 4501.6 3189.3 4221 1829 3514 356.0
12:00 48082 32223 5683 1885 473.1 356.0
13:00 45644 28858 6023 2189 5014 356.0
14:00 4806.7 30307 627.5 2702 5224 356.0
15:00 5056.1 3303.0 5882 3192 489.7 356.0
16:00 51455 3475.1 5128 3747 4269 356.0
17:00 51200 3607.1 4069 4113 338.8 356.0
18:00 48350 3617.3 2549 3945 2122 356.0
19:00 45387 36137 1032 379.8 859  356.0
20:00 43384 35865 94 3787 18  356.0
21:00 43588 3613.1 0 389.8 0 356.0
22:00 4430.0 36443 0 429.7 0 356.0
23:00 4369.8 33591.4 0 4223 0 356.0
24:00 41102 33434 0 410.7 0 356.0
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Table 2 Data of relevant industries in S province

— ) FPAE B g/
Ff GDPALIE 5’4\ Eﬁgjﬁ %ﬁ ;2% O
2019 4 464.6 406.9 2 099.6 4 685.0
2020 4 620.8 477.0 2114.2 5027.2
2021 4 962.8 559.1 2377.0 5165.9
2022 5176.2 707.4 2 528.0 5 620.0
2023 5 486.7 1 108.6 2 594.0 59729
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Table 3 Pearson correlation coefficients between PV

output and meteorological physical quantities in summer

SEHT JZ IR AT OC FR AL
R/ 0.88
W% -0.86

S JHi/hPa -0.10

Hb i A/ (m - s7) 0.35
[ 7K i/ (mm-h') 0.23
i AKF RS /(W - m ) 0.98
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Fig. 5 Comparison of forecast values of average load in Y

city in July
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Table 4 Forecast error of average load in Y City and S

province in July

Y i %2 FD-LSTM  DYN-LSTM  FAC-LSTM
M, IMW 89.4 63.9 55.0
Ry IMW 64.0 79.1 98.7

My /% 12 15 21

SHWMIRE  FD-LSTM  DYN-LSTM  FAC-LSTM
M, IMW 1100.5 1 420.0 810.1
Ry IMW 1010.7 1726.9 12813

My /% 8 14 11

Xof 2023 4F S KA A (AT TN , 3 7l 673 A Tt
LAY B T I/ B Tt AR X 152 25 a3k 5 R . i
FD-LSTM oy %5 [ S5 PR 38 A 2 28 B 5 14 10
FERL DYN-LSTM R % S8 TG N R Mt 2 25 4k
P B TRIIASAY ; FAC-LSTM AR I WL LSTM #1221
LRI PR

RS 2023 FHAAEH
Table 5 Maximum load forecast in 2023

g A7 g TN Y ili SH
SEPRE/MW 5972.9 130 685.9
TRl
n— ‘TJ\{J\J{E{ZIW 6 038.5 132 390.3
T AR 25/% 1.1 1.3
TR
n— ‘TJ\{J\J{E{ZIW 6126.8 127 928.7
THEAH X 522 /% 2.6 -2.1
il . .
— THIE/MW 5817.3 134 125.7

T AR XT 1% 25/ % -2.6 2.6
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