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An orderly charging strategy for a photovoltaic-storage-charging integrated community
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Abstract: Currently the optimization objective of an orderly charging strategy has a single layer and new energy output is
not considered. Thus an orderly charging strategy for a photovoltaic-storage-charging integrated community is proposed. First,
the reduction of peak valley difference of community load is taken as the optimization goal of the power grid layer, and the
reduction of user charging costs is taken as the optimization goal of the user layer to complete the design of a double-layer
multi-objective orderly charging model. Secondly, a scheduling architecture based on cloud edge collaboration is designed,
deploying the power grid layer optimization model on the cloud side and the user layer optimization model on the edge side.
This architecture effectively uses the computing resources on the edge side and alleviates the computational pressure on the
cloud side for large-scale access to electric vehicles. Finally, five charging scenarios are used as examples for simulation
analysis. The experiment shows that compared to disorderly charging, the strategy proposed can reduce the peak valley
difference of community load by 40.47% and the average charging price by 52.63%. Compared with the single-layer orderly
charging strategies, this strategy has significant advantages in terms of overall effectiveness, ensuring the safe and stable
operation of the distribution network while also taking into account the economic interests of electric vehicle users.
This work is supported by the National Key Research and Development Program of China (No. 2020YFB2009405).
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Fig. 2 Probability density distribution of resident trip law
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Fig. 3 Simulation process of disorderly charging load
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Fig. 4 Simulation result of disorderly charging
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Fig. 8 Orderly charging at the power grid layer

250

200

150
Z

M 100
=

50

0 - LJ LJLJ{7
=50
00:00 05:00 10:00 15:00 20:00
)
(a) 78 HL Bt fuf

1100

1000

900

i

= 800
>
e

= 700

600

500

400 ; :
00:00 05:00  10:00  15:00  20:00
f )

(b) #EIX B

9 AREBRFFHE

Fig. 9 Orderly charging at the user layer

Fo BEAh, filife o0t mT DLOR S B A e iy BE R 2
7S R, (HFE DA 75 5 78 MR I BOE
BRI AT RSl R L ) IR S AT

HIFE 10 AT UAE H: XUZ 2 HAR P s iR 7E
BT AV RSO, BERE 7870 ACH 78 HL B A e 3
BIER, PR ArIgss 22, AR/ - 7e gt i .



T

T 7)) Ak 78— MALALIX A P 78 HL SRR T 7 - 139 -

250

200

150

100

/KW

50

uu =)
0

00:00 05:00  10:00  15:00  20:00
Ik Z1

(a) 78 FL L fif

1100

WA
—— A

ek D1 fa]
1000 ——BIRRAIE LR

900

800 L _

EKW

700

600

500

400
00:00 05:00  10:00  15:00  20:00
i 1)

(b) #LIX f i

10 NEZBIrEFRE
Fig. 10 Double-layer multi-objective orderly charging
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