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Design and implementation of the battery-swapping operation control unit
at the EV charging/swap station

HU Daodong', ZHANG Juan?, KE Xiao', YANG Xiaohui', YIN Xintao'
(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. XJ Intelligent Technology Co., Ltd., Xuchang 461000, China)

Abstract: Although battery-swapping operation at the charging and swapping station for vehicles is entering the
automation and intelligence process, many other issues are yet to be paid attention, such as operation standardization,
battery-swapping record data missing and the battery-swapping record data inaccuracy. Based on the above background,
this paper designs and implements a battery-swapping operation control unit between monitoring system and charging
machine. The battery-swapping operation control unit is equipped with an independent CPU, and can communicate with
monitoring system and battery-swapping robot through the internet, which can finish the whole process of
battery-swapping on its own and also has the functions of manual setting and adjusting the battery-swapping parameters
and records. Meanwhile, this design furnishes two independent communication channels for the charging system, thus the
stability of battery-swapping is enhanced. Experiment in the battery-swapping station shows that, this unit can simplify
the operation standardization and enhance the safety of battery-swapping, and it can also ensure the safety of the
battery-swapping records, thus can improve the operation efficiency of the battery-swapping station.

Key words: battery-swapping operation control unit; electric vehicle; monitoring system; battery-swapping robot;

human-computer interface; battery-swapping records
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Fig. 1 Battery-swapping system diagram
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Fig. 2 Communication channel between monitoring

system and charging machine
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Fig. 4 Framework of the software system
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Fig. 5 Process of the battery-swapping operation control unit
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Fig. 6 Battery-swapping ready flow chart
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Fig. 7 Battery-swapping execution flow chart
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Fig. 8 Battery-swapping complete flow chart

B e, HOLILRAREAEA I L, AE
WAFIEROLR, Sl s RIIVE R LA B R
gt HAERIEHA

5 5t

ARSCULH BiF A K23 78 # Lt ) FL Sy U e
BAE RGAFAER BT, ARG AL 3 B 1A
il A 2 S SR OO s ER TR €1 € T 2
PEAETT IR, BT R T T B b e e
SV AR A T NE R SRR TN & A A
JEAE A e F AR e BN — AN R E I E, A
PRI A A, RERG TR PPN 58 e HL A

e AL A B TR TR A NS Linux #
YERGE, W RO B, e et T
fr b, BRGNS N RS AR UK M T
i, R NN AR e AN R iR . 2
ST ERUREREY o A /A N S (NS A EYNG I
G T3 A A i S HOR e F A SR, AR S
PRt oUE IR . I Ll e L R G R R R
. B2z gy, R T 4 F AL SR S8 MRS
HERATE -

S0k

(1] gkscss, s, 2ullg, 5. REREh RN
1] S REURA R RIS (). HURIEER, 2009, 33(4): 1-5.
ZHANG Wenliang, WU Bin, LI Wufeng, et al. Discussion
on development trend on battery electric vehicles in china
and its energy supply mode[J]. Power System Technology,
2009, 33(4): 1-5.

(2] BREse, ki, g, 55 BahvR e el ates Boti gt i
TR 5 KRNI, B RS AL, 2011, 35(14):
11-17.

CHEN Liangliang, ZHANG Hao, NI Feng, et al. Present

situation and development trend for construction of electric

vehicle energy supply infrustructure[J]. Automation of

Electric Power Systems, 2011, 35(14): 11-17.

(3] Mk, EWNTT, B, 55 HBh4 S A i ds bl
A )3 2 S0 [0]. M BOR =4, 2015, 30(14)
419-426.

YANG Bing, WANG Lifang, LIAO Chenglin, et al. Study

of coordinated charging control for electric vehicles in

correlation with distributed power source[J]. Transactions

of China Electrotechnical Society, 2015, 30(14): 419-426.
(4] B, AR BV L A L S A bR AL

WRUA FELT]. LM 553 BEY, 2015, 31(11): 83-88

ZHANG Xuan, ZHU lJinda. The current status and

development of interactive compatibility standards



- 140 -

® LRGP B R

(5]

(6]

(7]

(8]

(9]

[10]

between electric vehicles and power grid[J]. Power
System and Clean Energy, 2015, 31(11): 83-88.

WS, <Ak, AENVCE R R A b R R Gt
[J]. *EZ: 77, 2011, 39(7): 1082-1084.

YE Jianbin, JIN Qiu. Electric vehicle centralized monitoring
system in power station design[J]. East China Electric
Power, 2011, 39(7): 1082-1084.

TR, ARk, i, A REhRE R Ao iuhE) ) it
A7 IR L A RG] o RGP 55
i, 2014, 42(12): 137-142.

LIAN Zhanwei , SHI Xin, KE Xiao, et al. The whole life
cycle on-line detection and management system of power
battery in the electric vehicle charging and exchanging
station[J]. Power System Protection and Control, 2014,
42(12): 137-142.

JE R, ERARK, ESREN, AF. HBVIG RIS S s
fifi BE 2% 70 R G A R SEME (0], WD R GRS 4,
2013, 41(17): 127-134.

ZHOU Niancheng, PU Songlin, WANG Qianggang, et al.
Control strategy of energy storage buffer system for fast
charging electric vehicle station[J]. Power System
Protection and Control, 2013, 41(17): 127-134.

VRO, EICHI, S, 45, MBI 28 B B
Mok J7 BT I O RG], 2015,
43(13): 118-124.

XU Qinggiang, KOU Yinggang, MA Jianwei, et al.
Research on typical design scheme of charging/battery
swap infrastructure for electric vehicle[J]. Power System
Protection and Control, 2015, 43(13): 118-124.

HOKE, £, BTt 4 BT IEC 61850 [(FHLEhY
T 0 WLl B ) S @ RE[T]. B R ORI,
2016, 44(4): 137-142.

LI Yongchang, WANG Gang, LIANG Yuansheng, et al.
TEC61850-based
telecontrol
Power System Protection and Control, 2016, 44(4):
137-142.

FRIEHE, OB, S U R EVC A T A M DR 1
RG] W RS 5454, 2015, 43(8): 14-20.
GUO Yuhua, FAN Chunju. Research on relaying

technologies of distribution network including mass

electric  vehicle charging station

communication information modeling[J].

electric vehicles[J]. Power System Protection and Control,
2015, 43(8): 14-20.

(11]

[12]

[13]

[14]

[15]

rl L, S AV R LR )], F M
HiAR, 2013, 37(4): 891-898.

GAO Ciwei, WU Xi. A survey on battery-swapping mode
of electric vehicles[J]. Power System Technology, 2013,
37(4): 891-898.

RIS, BRAHAS, SR, S — R B A A e
By Rt 4 A ) B AR T )] I RGRY 1
i, 2015, 43(3): 151-154.

XU Peng, CHEN Qiwei, LIAN Zhanwei, et al. An EV
charging/swap station automatic battery replacement
technology[J]. Power System Protection and Control,
2015, 43(3): 151-154.

KR, R, Prrh, & Ay ik s e e
Fo PSRBT (D). B D EOAR SR, 2015, 30(12):
447-453.

ZHANG Qidong, HUANG Xueliang, CHEN Zhong, et al.
Research on control strategy for the uniform charging of
electric vehicle battery swapping station[J]. Transactions
of China Electrotechnical Society, 2015, 30(12): 447-453.
TR, SERAE, N, AF BT R R R
TR A I ] g 0], TR AR 2E 3R, 2015, 30(17):
117-125.

ZHANG Qian, CAI Jiajia, LIU Chao, et al. Optimal
control strategy of cluster charging and discharging of
electric vehicles based on the priority[J]. Transactions of
China Electrotechnical Society, 2015, 30(17): 117-125.
WNAR, BRAL, FRrar, &5 Baie 5 i
) Y 22 GE I BE (D). F R S0 i RE YR, 2015, 31(4):
100-10s5.

TAN Lijuan, ZHAO Caihong, CHEN Ziqi, et al
Economical dispatch for microgrids of electric vehicles
and distributed power[J]. Power System and Clean Energy,
2015, 31(4): 100-10s.

#s HHEA: 2016-03-02;

&6 HHB: 2016-07-01

EEEN:

AR (1985-), B, AMd, TARIR, EZHRTHAN

W, 3 A Ak W 35 & 463X 41; E-mail: hudaodong@163.com

ko O4F(1983-), K, ALk, BTN, BT

14 A A B

% % 1982-), B, ML, TRF, TE2HRTEN

WA LW 5 R kit

(%48 £H1)



	DOI: 10.7667/PSPC151296 
	电动汽车充换电站换电操作管理单元的设计与实现 
	Design and implementation of the battery-swapping operation control unit  
	at the EV charging/swap station 



