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Charging Scheduling Strategy for Electric Vehicles Based on
Charging Pile Health

LU Yang, LIU Niexuan, HUANG Hongye

(State Grid Electric Power Research Institute, NARI Group Corporation, Nanjing 211106, China)

Abstract: In order to improve the health of charging piles, a charging scheduling strategy for electric
vehicles based on pile health status is proposed. The strategy begins with a comprehensive assessment model
that evaluates charging pile health through electrical and safety performance indicators, using 6 core modules
and 26 indicators as the evaluation framework. Secondly, considering the impact of charging load on pile
health, a charging optimization model based on pile health status is established. Charging load is standardized
by converting it into charging time, allowing operators to plan vehicle charging locations using both
charging time and pile health as guiding factors. Finally, the NSGA-II algorithm is employed to solve the
model, with the charging pile health model used for evaluation. Parameters and charging data from 10
charging piles in a region of Jiangsu Province are selected for verification, and two different optimization
scenarios are set up for comparison. The results show that, compared to the other two scenarios, the proposed
strategy and algorithm increase the annual health of charging stations by 18.54%, improve the average
annual health of charging piles by 1.85%, and reduce the maximum monthly health variance of charging
stations to 0.001 5.
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RS
MiEA 10 FERAER B SRR
Eit e FEARI ==
A B C D E F G H I J
it L R IR 22 /% 0.27 0.41 0.30 0.32 0.36 0.22 0.15 0.20 0.24 0.27
it LR IR 25 /% 0.81 0.55 0.41 0.32 0.40 0.12 0.62 0.14 0.33 0.84
TR /%% 0.16 0.35 0.26 0.31 0.15 0.11 0.25 0.21 0.34 0.20
FRIRE EE /% 0.51 0.63 0.50 0.64 0.61 0.70 0.52 0.77 0.49 0.76
B /% 3.60 3.10 3.70 3.90 3.00 3.40 3.50 4.00 3.80 4.10
AR % 94.20 95.10 97.60 92.80 96.50 92.60 95.80 94.10 93.40 92.20
IR SE 0.951 0.962 0.971 0.954 0.980 0.966 0.970 0.963 0.982 0.976
Fs T AT B TR B 2 1 3 1 0 2 2 3 2 1
TCU Bk 5L 4 2 4 1 3 2 2 1 3 2
A I A A B TR 3 0 2 3 4 0 2 4 1 3
Fo HAR I B AR 2 4 3 4 3 2 4 2 4 3
SUTTT R R AR 0 1 3 0 1 1 3 2 1 2
TR i B U 3 3 2 3 2 3 3 2 4 2
IR L T 3 2 5 4 7 3 6 7 5 5
AT R € 1 2 1 3 1 2 3 3 1 1
ECSIS SRV € 2 3 3 2 4 4 3 4 3 1

TE: A~ TR 101 FE ARG

BiRB 10 MFEHRERZ 2t aE 1S

g i FE il

A B C D E F G H I J
FE IR /% 4.6 5.1 32 33 42 4.4 4.6 45 4.7 3.6
PR /°C 53.2 48.7 49.1 47.9 52.0 55.1 50.4 48.4 46.9 52.1
WAERIHUREE/°C 40.2 49.7 51.7 49.8 50.1 53.4 56.7 52.5 54.1 53.6
FEHAE IR EE/°C 55.0 43.0 56.0 54.0 54.0 47.0 48.0 49.0 53.0 52.0
H, L 2 5 e i /°C 51.4 492 49.9 50.2 48.5 49.7 50.6 52.1 49.7 493
H il 4H SR G IR P /°C 43.6 39.5 443 40.1 38.6 39.2 41.1 45.0 39.2 403

FEHARAE AR IR 2 1 2 2 1 2 1 2 2 2
PRBEIR B /°C 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

TE: A~ T IR 10D FTERAES =
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el E(E
it R R R 22 0.023 8
i L4 LT TR 2 0.094 5
e A i 0.037 9
Fe ioms e 0.008 9
B N 0.003 1
HHLHE 0.000 1
I EASE 0
T AT R TR 0.1209
TCU i F k5L 0.060 9
Bk LT RY 0.1919
ek i RV € 0.024 5
SUEIT KR R B 02192
F TRV € 0.018 4
IR il B 0.041 0
LA R € 0.076 2
MEESIE SRV € 0.039 0
P TP 0.007 0
PP 0.000 8
B AE YR 0.002 3
FEHAR IR 0.002 0
L, b 2] e 0.000 1
F, L 2H e P IR 0.000 9
FrHLAR S FHARRR 0.026 5
IREE IR 0




