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Fig.1 Comparison between KNN algorithm’s fitting

results and actual data sets
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Fig.2 Operation mode of swapping station with
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Table 1 Comparison of profit among three charging
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Charging strategy optimization of swapping station based on modular split batteries
MAO Haipeng',ZHANG Yongjun', WANG Haolin', YI Yingqi’

(1. Research Center of Smart Energy Technology,School of Electric Power,South China University of Technology,
Guangzhou 510640, China;2. Guangzhou Power Electrical Technology Co.,Ltd.,Guangzhou 511475, China)
Abstract: The battery-swapping mode is an indispensable energy supply mode for electric vehicles due to
its advantages of convenient and unified management and quick traveling. It is of great significance for the
development of swapping stations to give full play to the advantages of battery-swapping mode for ordered
charging. The KNN (K Nearest Neighbor) algorithm is used to fit the travel data considering the coupling
relationship among variables. On this basis,the ordered charging model of swapping station based on modular
split batteries is established with the state transition relationship among batteries as the main constraint
and the station operation net profit as the optimization objective. CPLEX solver is used to solve this
mixed integer programming problem, and different electricity price strategies are analyzed. The example re-
sults show that,compared with the whole-vehicle swapping station,the modular split batteries-based swapping
station has an obvious advantage in improving the operation net profit under different electricity price stra-
tegies, and the reasonable electricity price strategy can give full play to peak-load shifting effect of the

swapping station.
Key words: modular split batteries; KNN algorithm; swapping station; battery-swapping modes; charging stra-

tegy optimization;mixed integer programming;electric vehicles



i A

1000
3500
3000
2500
5 2000

1500

0
00:00 06:00 12:00 18:00 24:00
al
O ez, EEE i g sz

& A1 T{ER S ITRTEISAE

Fig.A1 Distribution of travel time on weekday

100 150 200 250
BT #E #E/km

E A2 TEBBITRERMB S
Fig.A2 Distribution of daily mileage on weekday

fi% B

% Bl HifrEFRL S
Table B1 Division of battery SOC

HR SOC it Fl
1 (5/6, 1]
2 /3, 5/6]
3 172, 23]
4 173, 1/2]
5 1/6, 1/3]
6 [0, 1/6]

f 3% C

it it

0.7F -_——— — -

A5 -(kWh))

S et

0 24 48 72 96
i B

& C1 ik

Fig.C1 Electricity price curves



ik D

60r
T
) 40F [ RS
= s
2  — Y
=Y o | —
 —
0
24 48 72 96
4 o
et [
& 3 3
= [ — =
B  — Y
24 48 72 96
R
(b) B4 A7 TR iR
100
3]
g N [
‘EJ b
0
24 48 72 96
B
(©) SFEAFE TR
D1 T HFEBEMAFTERITRIXTEE
Fig.D1 Charging plan comparison based on TOU electricity price
6or
x40
=
=l
# 0
0 n omein =
24 48 72 96
WY
cor (a) BZE O 7l ik
[
= 40 [ )
& B %3
2  —
®or [
 —
0
24 48 72 96
WEY
- (b) BEHF R IH
o0
IS
g; 10F [ R
ES)
Sk
0

2 a8 7 96
(©) ﬁfﬂﬂfigé‘ AW
D2 ETEERMAIFTRITRIXIEE

Fig.D2 Charging plan comparison based on fixed electricity price



	202004015
	202004015_附加材料

