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Optimization method of fast charging buses charging strategy for
complex operating environment
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Abstract: Pure electric buses have gradually become the main mode of urban public transport in China.
One of the key issues associated with this development is how to provide rapid and timely electric
power supply for the electric buses while avoiding the potential safety and economic impacts associated
with a power grid system. This study proposes a charging strategy optimization method for pure electric
buses using a double-level optimization model and a rolling optimization method while considering
multiple factors that affect the charging strategy in a complex operating environment. First, this study
establishes a two-tier optimization model for rapidly charging pure electric buses, aiming to minimize
the costs associated with the charging and battery loss. The upper tier predicts a forecast charging plan
for pure electric buses based on the expected full load rate, traffic index and time-of-use electricity cost.
The lower tier is the model-dispatching level, which performs rolling optimization of the forecasted
charging plan according to the real-time operation data. The MATLAB simulation results reveal that the
proposed method can effectively optimize the pure electric bus charging process, improve the economy
of rapid charging, and reduce the impact of concentrated charging of a large number of pure electric

buses on the power grid.
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Table 1 Traffic index and time-consuming coefficient
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Fig.1 Charging station schematic
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Fig.2 Ring line buses running diagram
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Fig.3 Rolling optimization process diagram

R J2 06 TR BT 1R F B N 52 2R 1R 98 R R UL A5
WZEROAE . ARG, SRR S TR
A DA A SE PR LT . TR 7 R 2 o s
) 8 S IS 4 BT R REIRAS 70 rpL I
W&, —HIBBLREEN, RIPAT R 2% 6] 5K
W, R HT A BE A A U A TS BRI 2 3 SOC BAR 3 K
Wz, WRFZ, ZBIXEMEKSOC,,, HIERK
1B IR N AT SR TC I Al e S w5, AT T LAR
FEHANTENE TR, RIEBALKIERIZE.

3 5B

3.1 BHIRE

TE B HSY B B[R] R b 25 45 00 50408 AR 52 i
B AT AL R R, ARSI ) B B B
WUAR &, [R5 A S IB AT 46 1% ) AL 4G I R) A5 Fr 22
S, B EELERN SO — M, BHR
HRE R T FR H AR A ) AR B
FIT BRI A0 S S 1 T 458 4 1 R RO AT 20 BT 300 IE
1% U A AL I8 AT BBk B R R 22 7:00, =
21:00 45 iaE, KRR T8 0.25h, &HEM
B N20%, HI(6)HH BILHFE EMEN=6. 5
B FT F LB A ERE i3k 2 fion, BTk E
m, B 60 kg, fEENHREn 0.9, BWAHIIRE SN

0.012, ARZEMRIMIRA NG5 m?, 211 5%
C,40.65.

FE R AT AT RIER N 0.2~2 C, I H
IE B IR 3 Prn.

x2 EWMBSHER
Table 2 Vehicle parameter list

S 28
EERERSS9:] 324 kW-h
I A B E 1.6 kW-h/km
T m, 14500 kg
LBKEL 50 km
T B T T 3) B R AT I 8] T 1h
HILIE & AR M, 20 757G
SOC, .. 0.8
SOC,. 0.2
B B 50 A

*®3 oREBEMNER

Table 3 Time-of-use price information

IF ] AR/ TG - (kW-h) !
0: 00—8: 00 0.365
8: 00—12: 00 0.869
12: 00—14: 00 0.488
14: 00—17: 00 0.488
17: 00—21: 00 0.869
21: 00—24: 00 0.365

FEL B0 N A8 2R R A UAL 2 6 b vl P M 30%, R
FENZERIB T, KA vy, FRRdA
®S, WEN80%. TE 1 ] 75 B i i 12 5 75 B H
1 SOC M 30% 78 & 80%. 1% 2 A8 7516 L 38 78 Hi B
35 H AR T HLt SOC i Eb L 4.

93 — Ptz

0.87 — WA
0.7]

0.6]
057
04r
0.3
02¢
0.1t

oL v vy

SOC

E4 PFHFTEENREMSOC ST

Fig.4 Comparison of two charging modes of battery SOC
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Fig.8 Scheduling forecasting data optimization
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Table 6 Disorderly charge and rolling optimization
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