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Abstract: To eliminate the impact of spatial distribution uncertainty on the accuracy of ultra-short-term forecasting of
electric vehicle charging load, a method based on the utilization rate of charging piles for electric vehicle charging load
ultra-short-term forecasting is proposed. Firstly, the charging load power of each charging pile within the region is
extracted from massive charging transaction data, and then quantified values of the utilization rate of charging piles are
obtained through encoding. Then, the utilization rate of charging piles and charging load power data are merged to
obtain training samples and test sets for long short-term memory (LSTM) neural networks, forming a deep learning
model for ultra-short-term forecasting of electric vehicle charging load, with a time resolution of up to 0.5 h. Finally,
the effectiveness and accuracy of the proposed method are validated in scenarios with different scales of charging load.
The results indicate that compared to the unoptimized LSTM neural network load forecasting method, the proposed
method achieves an increase in the average absolute percentage error of approximately 5%. This can provide significant
support for the optimization operation of distribution grids under future vehicle-grid interaction.
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Figure 2 Model of ultra-short-term forecasting of

charging load based on charging pile utilization rate
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Figure 3 The continuous 31 d power curves of the total

charging load in a certain municipal administrative area
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in a certain municipal administrative area

RIS LR REHT,IAE FEMIE, 75
LH X d shyR 4 5e i H ffar il o — 28 (A
1HS5H . 6 H(ELFR R WG M AR TS, X
b DXL B 7R 4R T L H 67 e AR AR Al R A

SR 1A S5H .6 H &R EE S, K BUZ L IX
884~ 7u FLME 1 H ~F- 34 78 i 171 A (B, L 0.05 kW 2R [X.
[) Sk Kl 4 70 L B for o FT DA R R, 0~0.049 kW i 7T
LA 717 B A 2 800 224> SR A mi, L Dt D)2 % IX 5
F0 HLAE A FE K R B R B A A /N 1 IX (] £
AEE 2 | T far R X B S B> . A
P i Ak 5E FEAE A I 20 B R R AR b O S (A
B /N X T] IR 0% e X 1 H 78 B R R
AT S E IR 1R .

AN TR) DX ] 4 70 G B A DX ) e {9 A5 4
AT 2 738 A [] 78 A A H A R



120 I <

15

Eid =S 3 202441 A

F1 ETHBRARALE R AT XE 5 H Fo 4 5B 9L
Table 1 The distribution and encoding of charging pile charging

load intervals in a certain municipal administrative area

FERMAT JURBE RS || FERGAT TR i
X [i] B/ A DX i) o/ A fH
0~0.049 2873 1.0 |[0.450~0.949 209 14.5
0.050~0.149 333 2.5 [0.950~1.699 222 27.0
0.150~0.249 191 4.5 |[1.700~7.699 240 94.5
0.250~0.449 156 75

FE R AT R B TTAE R B 2E R b
e AR H 5 AR B TS A S e S 0
SREGE R MER I AR G B . 16 45 T % IX BT A7
FE LR 2 7 A g il 2 23 il e 1 R 10 A X R
£ A1) P 25 e A 25 20 TS LA D 2

1600}
1 400}
1200}
1000}
800}
6000
400t —4 X
200}

00:00 04:00 08:00 12:00 16300

P 21

L —wie |
SLA TR

FE LA

20:00 24:00

(a) 1

1600}
1400F
1200+
1000
800
600
400
2001

00:00 04:00 08:00 12:00 16:00

]

—Hn |

FE LB

20:00 24:00

(b)10H

6 XFAHHREEA®EAMFE
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a certain municipal administrative area
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Figure 7 The ultra short-term forecasting errors of the total

charging load in a certain municipal administrative area
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Figure 8 The ultra short-term forecasting results of the total

charging load in a certain municipal administrative area
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