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An EV charging/swap station automatic battery replacement technology

XU Peng', CHEN Qiwei’, LIAN Zhanwei', XIAO Feng', LI Hongfeng', YANG Xi'
(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. Hohai University, Nanjing 210098, China)

Abstract: This paper proposes a fully automatic replacement power battery technology solutions for a large charging and
swapping station currently serving the electric buses. Based on systems, various types of equipment information resource
are integrated and video surveillance information is linked to achieve automatic electric buses for swapping electricity.
Through the automatic guidance of vehicles, matching of batteries and automatic battery swap, the Internet of Things
technology, it makes the electric vehicles, batteries and automatic sensors of chargers interconnected, and then to realize
the whole station automatic for swapping electricity. Simultaneously, combined with in-depth analysis of the actual
operation of the station, a set of standardized operational procedures and control strategies is developed. The results show
that the technical solution can improve the service capacity filling station under the premise of both safety and efficiency.

Key words: automatic replace; swapping robot; integrated monitoring system for swapping station; charging and

swapping station; electric bus
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Fig. 1 Network structure of supervisory control system for
electric vehicle charging and swapping station

B R AU RER SUN SR LT

(1) 22T LT AR ZE 10 2 30 N 78 4 F ol 5Tk
(¥ 7 SN W5 5 i DX, 5 5 R B I R A
L URM LA R RS, SGE RS
He QIR IAR Y A 30 3 5 | R S R o i 7 e) %%
TALR TAENG DL, 73 le 2 N TALZE P sy
T, HAES AT AR Son b B ik, 51
ZEAM L e A

(2) FRRIE 7R A, (R R, S
TEANBE NS A7 A S AR B a4
RS I IR AU PR 3B R A
PREEGNRY, AT E A8 R i I AR S e
BRI A TIEAT 4R S 4R B 1
TRANAR R G, I A5 4 1 ARSI X Bl 58
I ke e R AT, B, ol DA AR
2 g Ha s BB T e LR JA 28 LUK _E3E R 25

g, SR MR B ety S AR B A& £ 5
B R P R PR TARD IR R /i

(3) T L AR AE 4 € IO A A AR
P AT IMESEE AR R 48 B SN R W4
R B R PR AL B AR IR SE,  [A]
I R DARC A AL 42 5 L U A I A S B ok
AR U B, AR AT 384T DA 4T I
AR BT

(4) A7 AU ZREPTAT 20 4 1y DX, 448 L A7
FAE BN R HOL AR, 4 R Al ERRER
AR, 2R IR RGN AT B e S
e PIRMERAAR OO, T IROCN A SR
RGO B L TR <, HafEsi i AP
[ERT2 NP I Z g s S (RIALTINER UE /TR F RS

(5) R GEHMUEI e AL AT B K i & LU
WS T UM KRS )R, Hol P R guil i
WHERIZH AT, R REHERE o B 2 M It %
SR I ARG i L, |
KBRS L B RIS LA AN RIS A
Fo b AU Herb v s, AR b iy 2
BEATRAT, WAL AEE, SRATIR A, BiE
Fer AR el H b HL AR DI AE Lt 2R A
FOE AR AR H 4 i AR R Bt B PR AT UL
INECATEE S O ol BRI D s ER B B T VS
SR RE, SRR BB SR NT BRI 5 5 Ay
S BRI 1 T ARAE, ARl SRt L AR

(6) Her L LA R HTt A B SE bR i, 450 1k AR
AR, S B A AR (0 A 7 5l ) HT
DHELEE AN LIS, AASREYUM, T 2R
Holl TALEAE N BB E 3 J it B B AL 2 15 35
IR, KL ) it e AR 6

(7) Bl s BN » Bl AR N D44 b %
G B HOLSE AR, SRE IR R KBRS L
(VAR RS Sy TR TR R o B A N 257 P
LA s o
1.2 A= KR m i

4 3 a5 A B AR A 2 P, FEstid
R ity ZEVEANUE W AN T 1

(1) HHT, KA 78 e it I 55 1) 48 HL 8 AT A
FEANR) T AN FISAL AR () L, i AN RS2 2
eSO L R P A E AR B LS AL WERAEREX
e IR o AN RIS AR A Al 2t A T e i S 0
AV GE SN RS R e AN E N N TR/ RES
i AL KB A IE AT P I L SR, DR e e e
i ra] s R LR . PRAIE 0 L A PRERA AT ] 54
HUEINTE TGS o T LA SO ST H AT SBC A



-152-

&) &GS

HL A A AN R R R SO R e i S 5 Sl e

B ERAT e AN, S I P R G A DN

F AN FERACS A AN R A A T %
AR

0

A

2)
¢
&)

LS5

Bl 42 i e v

A

R

H i
2 £ EHRLFHTHIEE

Fig. 2 Automatic swap business processing flow chart
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Fig. 3 Automatic swap of total process
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Fig. 4 Automatic swap ready flow chart
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Fig. 5 Swap execution flow chart
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Fig. 6 Swap complete flow chart
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Fig. 7 Battery replacement information interaction diagram

<! 80000/ &R A RHLEEA >

<ITEM id="800007 value="0,1” ref="RoBot Status” desc="#tLk&IRE" />
<ITEM id="800017 value="0,1” ref="RoBot Position” desc="HHiZ&KLLE" />
<ITEM id="80002" value="0,0” ref="rbtcarpos” desc="FHfLE" />

<ITEM id="80003" value="0,0” ref="rbtrfidjd” desc="rfidffifg" />

<ITEM 1d="800047 value="0,0”7 ref="rbtoptunion” desc="#f{E#7E%" />
<ITEM id="80005" value="0,07 ref="rbtoptnun” desc="Hkfi i M" />
<ITEM id="81001" value="0,0” ref="BatterylCarPos” desc="7Hi{r#&" />
<ITEM 1d="810027 value="0,0” ref="Battery2CarPos” '
<ITEM id="81003" value="0,0" ref="Battery3CarPo:
<ITEM id="80006" value="0,0" ref="BatterylId” d
<ITEM id="80007" value="0,0” ref="Battery2Id” desc
<ITEM id="80008" value="0,0” ref="Battery3Id” d
<ITEM 1d="80009" value="0,0” ref="Battery4Id”
<ITEM id="80010" value="0,0” ref="BatterylId” d
<ITEM id="80011" value="0,0” ref="Battery2Id” d
<ITEM id="80012" value="0,0" ref="Battery3Id” d
<ITEM id="80013" value="0,0” ref="Battery4dId” =" HLAISTD” />
<ITEM id="80014" value="0, 0" ref="VehicleId” desc="74HID" />

<ITEM id="80015" value="0,0" ref="Vehicleld” de "I />

<ITEM 1d="80016" value="0,0" ref="Areald” desc="[Xi%5" />

<ITEM 1d="800177 value="0,0” ref="Rackld” desc="#cHi%E %" />

<ITEM id="800187 value="0,0" ref="RobotId” desc="HLEEAID" />

=" sl b A41D” />
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Fig. 8 A typical mapping configuration XML file
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Fig. 9 Swap system logic structure
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