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Modification of intelligent monitoring system for EV battery swap station

WANG Junxia', CHEN Zhigang', GUO Wei', ZHU Yixia', XU Shiming’
(1. XJ Electric Co., Ltd, Xuchang 461000, China; 2. NARI Group Co., Ltd, Nanjing 210000, China)

Abstract: The status quo and existing problems of monitoring system for EV battery swap station are analyzed. Then a
modified intelligent monitoring system for EV battery swap station is designed, combined with the actual battery swap
operation process. The monitoring system solves the difficulty of electric energy metering and billing for battery swap by
means of the design of a new battery swap electric energy metrological method. The monitoring system solves problem of
the insufficient intelligent degree of monitoring system for EV battery swap station by designing a battery box
optimization strategy, which realizes the application of auto battery swap control command send, battery swapping
process management, panoramic inversion of decision making and execution process of battery swap, etc. This paper
designs the system composition, architecture design, functional definition, and new battery swapping process of the
battery swap monitoring system, finally realizes the monitoring system through the work on software design, network
realization, data structure, battery swapping electric energy metering and billing, and the auto battery swap strategy.
Practical project application results show that, the proposed monitoring system can significantly reduce the complexity
and cost of battery swap electric energy metering and billing, effectively improve the intelligent degree of monitoring
system for EV battery swap station, and lower the construction and operating costs of EV battery swap station.
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Fig. 1 Diagram of the electric energy metering

and billing system for EV battery swap
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Fig. 2 Diagram of the battery swapping process
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Fig. 3 Diagram of the new intelligent monitoring

system for EV battery swap station

2.2 Rt

BT BV E e rE R R IR B R A R A A
. A s SRS e BRI E sh ¥ B s i
Yo RGNTERGEREWMELE, NP ERSER
A4l A7 A g I S5 3 b HUT IR E B
I T R Rl A . R R e
PRI L A 1) 58 B FLVB R S 4 T A . R4
Kl 4 Frose

PERS
K

A\ 4
’ A E T ‘ [ Zh 48 e S ‘
’MMWW‘ ummm&m‘
DB A P R

EXE | ok |

[ 4 B F)5 R R IT R ME
Fig. 4 Architecture diagram of the new intelligent

monitoring system for EV battery swap station
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Fig. 5 Diagram of the new battery swapping process
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Fig. 6 System architecture diagram
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Fig. 7 Schematic diagram of swap station network
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Table 1 Table structure of charging group
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Table 2 Table structure of swap area
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Table 3 Energy metering result of EV battery swap
when it’s interspersed with EV battery charge
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Fig. 8 Picture of energy metering result for battery swap
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Fig. 9 Picture of a auto battery swap result
4 H5iE

ARSI T SRS B I R G IR S5 A7
PR, SO T RS B R R L. P
BB R BBy A e B RE A R G LA R
ML I AL A st N L 4 B Skt
s ST, SERRN IS5 SRR, iZ RS T
TR H AR,

1) 8 B Hr R g 4 i L BT R S T RO,
PR MR AG T B I AR ST, LRI I R 4t
Gkt BURM AL T 4 B3t i 53
HE, Mo T T g UL Bl DA A i R

2) IR BT Hr A A S R R S T RO,
fii 4 Ao o T 2 D REE 1 A AR
78 FUAE S HL AT B Ll e FEL PR Y P S 5, Mtk T
T 5T SR RGN R B R 1 1)

3) Wil el i Nk B R L,
FEL PR AT R R A A RO N, SEBL T
b i R g L IR DU AR P 2 B 30
N R T AR I B BIRSEELEN
EYEE D NAEHHSA TR G, A7 3T
WIS E BRI A T

4) B A UL SR, PR T e A
ARG EA R, RE S fRbe L i AR A
FE LB PIT AL RO -

RGN HIER] T faf B 3h e g v vt
WARLL N, ¥R R RS TR G N
[, femf i R REN K, ST tia
APRCR B AT, et Lt R A e H 6T
T, BRAT A Ll B RS S BAR IR R, kvl
BV TR b R B BAT B .

Sk

(1] &#, ZMA, Bridk. 884 A3 EREM Ik

AGV  HLith B 3 ol 10 A B AR )], KdE TR, 2016,
519(9): 66-70.
JIN Qi, LUO Xunjie, CHEN Dimao. Layout pattern of
AGV battery exchange station in untra-large type
automatic container terminal[J]. Port & Waterway
Engineering, 2016, 519(9): 66-70.

(2] WIEHR, TKEH, sOuk, 5%, RShVUAE FE M R R FL AR

BT BT S IELI]. WO R GRS R,
2017, 45(7): 136-140.
HU Daodong, ZHANG Juan, KE Xiao, et al. Design and
implementation of the battery-swapping operation control
unit at the EV charging/swap station[J]. Power System
Protection and Control, 2017, 45(7): 136-140.

(31 wh-EGK, SRk, HENE RS A T R R G B
[7]. #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.

(4] Wk, S BB SRA[T].
Ak, 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.

(6] 2%, ME)t. HLahY AR 78 Ll R0 R i S Sl e 5 AR
GV T BHIFT[I]. BT HR, 2012, 51(9): 48-51.

LI Tao, YANG Guidan. Research on the design scheme of
EV charging station and battery swap station[J]. Electric
Engineering, 2012, 51(9): 48-51.

(6] KREHE, A, LI0R, 55 HaE RIS R

EEARGVOT S LI BRG] 2016,
44(10): 91-97.
ZHU Yixia, LI Hongxia, SHI Wengiang, et al. Design and
implementation of electric vehicle charging service
flexible management system[J]. Power System Protection
and Control, 2016, 44(10): 91-97.

(7] JERL, WAL, EWRE, 5. BaERRNEE

BOCERAT I, o RG-S 5 H, 2010, 38(21):
63-66, 71.
ZHOU Fengquan, LIAN Zhanwei, WANG Xiaolei, et al.
Electric vehicle charging station operation mode
analysis[J]. Power System Protection and Control, 2010,
38(21): 63-66, 71.

(8] &M, KA, 2. HAB TR E R



Eff

RSV B A e

WP RS it - 87 -

(9]

[10]

[11]

[12]

[13]

[14]

P 2% 1 LR ).
93-98.
LI Guo, ZHANG Zhisheng, WEN Lingyun. Planning of

battery-switching and vehicle-charging network based on

ARG R 58 E, 2013, 41(20):

battery switching mode[J]. Power System Protection and
Control, 2013, 41(20): 93-98.

B, AR, e, S5, B SR R Bl ) HLt
A7 IR LR S RG] W 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.

FERTE, Tz, i, 45 BT HL Fréchet FHEI
RNV b BRI W7 L)) B RS R
i, 2016, 44(12): 68-74.

JIAO Dongsheng, WANG Haiyun, ZHU Jie, et al. EV
battery SOH diagnosis method based on discrete Fréchet
distance[J]. Power System Protection and Control, 2016,
44(12): 68-74.

T, S, AR, R TSR SRR 2R B 3)
JiHiit SOC Afith[I]. WL HARYIR, 2011, 26(11):
161-167.

GAO Mingyu, HE Zhiwei, XU Jie. Kalman filter based
sampling points battery SOC estimation[J]. Transactions
of China Electrotechnical Society, 2011, 26(11): 161-167.
GANG N. Cycle life performance of rechargeable li-ion
batteries and mathematical modeling[D]. USA: University
of South Carolina, 2004.

W, AR, ZEutig, S OEREAIRS S HE)
TE BT[] B RGO 515, 2016, 44(10):
137-144.

YANG Xi, DENG lJianshen, LI Hongfeng, et al. Design
and research on public service and interactive platform in
electric vehicle[J]. Power System Protection and Control,
2016, 44(10): 137-144.

HUANG Junhui, GE Shaoyun, HAN Jun, et al. A

diagnostic method for distribution networks based on

power supply safety standards[J]. Protection and Control
of Modern Power Systems, 2016, 1(1): 63-70. DOLI:
10.1186/s41601-016-0020-2.

Pl BT R RE M SO, gt B,
2009(19): 158-159.

LI Yungang. Study on the improvement of moving
average method[J]. Statistics and Decision, 2009(19):
158-159.

WAk, MRk, RN, 4R
TEFEHARRE[T]. HM S IR, 2016, 32(9): 96-101.
JU Fei, YANG Chunyu, XU Xiaolong, et al. A charging

strategy for electric vehicles based on spatiotemporal

[15]

[16] Fe I 2= LR P LB

restriction[J]. Power System and Clean Energy, 2016,
32(9): 96-101.

(17] RIERE, kegar, wofr=e. HTra M i ey
TR RE SR EIMBE]. ) ARE ], 2016, 29(9): 94-97, 103.

ZHU Yingping, ZHANG Xuhong, HAN Xinying.
Intelligent charging scheduling for electric vehicle for
optimization on network loss of power distribution
network[J]. Guangdong Electric Power, 2016, 29(9):
94-97, 103.

(18] WA, XWER. a4 hFis T
W17, 2016, 29(10): 17-23.
HONG Binzhuo, LIU Haoliang. Business model for
coordinated operation of electric vehicles[J]. Guangdong
Electric Power, 2016, 29(10): 17-23.

[ERIZC SR

YrkS EHHEE: 2017-05-08;
fEE B

FHEWAII8—), 4, TRIF, M, TBHRLFEH
W, A, A F4k; B-mail: 573947709@qq.com

AR (1979—), F, T4, Mz, TE2HARLFTEH
WA E AR IE A %7 % ; E-mail: 823375447@ qq.com

3 R 1988—), &, HMid, TEMAFEARHAE
AHed 5 E; E-mail: xjtc_guowei@]126.com

BE01981—), %, TP, ML, TEHRTEH

W54 F A4k sE A%, E-mail: gracie-009@163.com

(%% o mm)

{&El HHF: 2017-07-05



	DOI: 10.7667/PSPC170683 
	电动汽车换电智能监控系统的改进 
	Modification of intelligent monitoring system for EV battery swap station 



