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Maintenance strategy research of DC charging stations for

electric vehicle based on risk assessment
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Abstract: With the rapid growth of the number of electric vehicles, in view of the rough and inefficient operation and
maintenance of the current DC charging station, a method based on risk assessment for the operation and maintenance
of DC charging stations is proposed. Firstly, this paper establishes the operation and maintenance system. The conse-
quences of the charging pile failure event to the user is defined as the loss of time (LOT) combining the fault parame-
ters to establish the risk assessment model and realize system risk quantification. The risk tracking of the charging
station is carried out by the energy not charged (ENC). The risk level of each station is evaluated while the operation
and maintenance timing is determined. Secondly, the model of driving and charging of users is built. The dynamic
traffic simulation is used to calculate risk indicators. Finally, the optimal operation and maintenance model of DC
charging station aiming at economy and reliability is constructed to determine the maintenance duration of each sta-
tion. The results is used to calculate the relevant risk indicators imitatively. Finally, a DC charging station optimiza-
tion operation and maintenance model with the goal of economy and reliability is constructed to determine the opera-
tion and maintenance time of each station. The results of simulation examples show that compared with the current

operation and maintenance work, this strategy can not only meet the operation and maintenance requirements, but al-

5 H #7 :2020-04-24 ; & [E] H #§ : 2020-06-08
BB HEE A AR (2018YFB0904200) 5 FE B 7155 45 1, 1 2 B RHL I 3 (J2018073)
BEEE . HHEEA977) B 14 Rl BB NF A ) RGETHE% 5 T A5 ; E-mail : hifang@ whu. edu. cn



55036 &5 1 W

J5 #5548 T KU PFA 99 FL 30 3 4 1 U T L o A 4 SR 97

so significantly improve the reliability of the system and improve the overall operation and maintenance efficiency.

Key words: DC charging station; risk assessment; traffic simulation; optimized operation and maintenance
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Figure 1 Maintenance architecture of EV charging station
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Table 1 Traffic attribute values under different road levels
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Figure 5 Operation and maintenance strategy

optimization process
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Figure 6 Road network and distribution of

charging station sites
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Table 2 Classification of charging station risk level
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Figure 7 Regular sequential operation and maintenance

scheduling for charging station
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Table 3 Costs under different maintenance strategies
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Figure 8 Operation and maintenance plan for

charging stations in order of risk
LS 1T LA, X T4 KBS Wk T iz 4t 1Y) iz 4
T, R RS 4 2% AR Ak B B AH 35 45 i B )
TS 0 4 7T L 3l A 3 AR I R AT TR L e KU TR
JP iz 2 1 S5 i BE S AL i B s e B S R 4 B
. ML 2 Fls 4R 6T 2 G0 R 0T R 9 L %
JRUR: VR 3 2 7 25 i B oz i M Ak st B iz 4k 23 1)
FEAR T 34. 79 % F1 35. 67 % » 1T Hi S0 442 HE IR 7K - ok
HEZ 32 4E 0 R 0% G 3 ERE AR GE I R AT Sk 0l b
PR e AR T Y BT A 5 B0 T 45 B B iz
Yk, 32 KRS U0 A Ak B B 32 A A A 15 18 2 AR A [
AHEE BB BRI T 28. 82% . AR /& T & (kg
VG T
K4 FRELFXTHELEEA
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