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Design and implementation of the EV charging pile certification settlement unit

YANG Xiaohui', ZHANG Juan?, SHI Zhihong', XU Shiming®, HU Daodong'
(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. XJ Intelligent Technology Co., Ltd., Xuchang 461000, China;
3. NARI Group Co., Ltd., Nanjing 210000, China)

Abstract: Currently, the user's certification and settlement methods of different electric vehicle charging piles vary widely,
which greatly reduces the user charging operation convenience and security. Therefore, this paper presents a new type of
certification settlement unit which can be used on various charging piles. The design idea is to divide the charging pile
into two parts: the charging control unit and the authentication settlement unit. The charging control unit is mainly
responsible for charging control and communication with vehicles. The certification settlement unit is mainly responsible
for human-computer interaction, user authentication, metering and billing, settlement payment and remote communication.
It introduces concisely the overall design scheme, hardware structure and software structure of the certification settlement
unit, and describes the realization process of the main business, such as bidirectional authentication, charging start, stop
charging settlement and charging completion settlement in detail. It is proved by practice that the design forms the
standard charging operation flow and standardizes the users’ certification and settlement method effectively, which greatly
improves the convenience and security of user charging operation.
This work is supported by National Key Research and Development Program of China (No. 2016YFB0101800).
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Fig. 1 Charging pile controller structure diagram
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Fig. 2 New charging pile controller structure diagram
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Fig. 5 Initializing authentication flow chart
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Fig. 7 Stop charging flow chart

Jl R 53 AERR 7 78 e b S B i eh
b e AL A ] R b ke . SR IR R 2



-122 -

® LRGP B R

MAURABII IR —2, A —Sdem iz fA R
SR L RpPIVEE o e S S O N C o R E MR €
s R E TS H RO s R D, A D L
BANDREEIK, A7 45K R A\ 78 LSS AR FREA
FEHSEREE FRE, W 8 B, SRR A4S
M58 A I FHEIZIR FE U P sk BIAF & . /G

JER A EIEEE AT

S L A
A 78 LA R
T

s

T TS SE T T Fil R 78 LSS A T
a7 fsskin k

H A 7 i) ét”Kh‘ﬂ)«'kﬁm_l
,“Di Eilk e
<:3;: (* SR A

B8 ERTMRETEE
Fig. 8 Charging complete flow chart

FA 77 AEFS 7 A se re b S b st
1EFE L, RN TAL APP 5 3l 78 LI ™ AR 1R 5
RS, BRI R I AR . A RIS e
178 HL RGO Sl R DR, 45 1 e Dtk N &5 0K 52
BT AT K e F i sk RIS S AT S50k .
LtV ERACIESE I
4.4 THEREERE

70 HLSE IR IR TR . L. T
TH 2 50 B b g R D S K R O, X R
TR 0N ARE N 78 FL 58 A T BRIV U 1] 8 P

I AR Uy g F e B BT A8 FUH 9l
sk IR JE B IFHHT AR, ARG HEAGIK S A i
N AR HLTE OE IR, SRS IR A 3 ST . an S Al
R 77 270 HL 8 Bk N 78 HL 56 B T 45 DK 355 A
R BRJE AW R A S B A8 N T R AR

= ARSI RIS, S 2R AR
2 SRIEI RN IS BV SN O P B S
JEIIMIRE N SR SE A T s b 245 2 $2
ANV, PR [ F

5 4£ig

AV 78 HEUBE IR 78 F PRI AIAIE &5 55 P9 7

H BT, ST SRR MR, R

E T PRI F A B BORBRAZ e, AT 78 HE ™

1) G R 557 o) K e
M o AR 45 5 e AR n] E A IR b v 2

1, T e B P BRAUE 25 55 G — HARHERIYE A4 R

KA A S RS M E S S5, ATy

A T Z AR TS FE AT S

B, W T 78 R AR R AE AL 38 T SO R 22

Getke R AE BNV AE A Rt T I W 5 A 2 B¢

ATy BB AE ], N ITRE 2B HES BTG

PR o

S 30k

(1] WIIEHR, TKAH, souf, 55, MIZhVR4E 784 i sl i A

B OGBS IEL[T]. MO R GRS R,
2017, 45(7): 136-142.
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): 136-142.

(2] WRRow, ok, (g, 25 syl melR ey Bt gt i

TR 5 KBTI, IR A L, 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] fhih, Haik, 0, 55 vF Jou il sk «h 2

YRR TP R RIS [T]. OO RGO 544, 2016,
44(24): 74-82.
XU Hao, XIA Xinjue, LI Hui, et al. An ordered charging
strategy  for electric  vehicles accounting the
compensation of predicted charging requests[J]. Power
System Protection and Control, 2016, 44(24): 74-82.

(4] gkorsz, Wi, 2, 4. RIFEARSTERRIETT
I b BEVE AL AR S D], MEBEAR, 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



DS

HLBIYC A 8 AR S ST K B 5 5L

- 123 -

(5]

(6]

(7]

(8]

(9]

[10]

[11]

Technology, 2009, 33(4): 1-5.

B, AR, e, S AREIRGERHRLE) ) i
A5t PRSI BRG], I RG R 515
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.

ki, B, RGN S s E R
BEBEARTT SARVI[I]. W0y RG-S 5 20, 2017, 45(6):
142-147.

LI Hongfeng, LI Hongxia, CHEN Zhigang, et al.
Discussion on technology scheme of a new EV charging
pile[J]. Power System Protection and Control, 2017, 45(6):
142-147.

i, Rt BTG B R A U SRA )], F M
iR, 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.

JAS G, WRARK, B, 55, MBI e L
T HTVEAS RG], W Bak i, 2014, 34(11):
14-21.

ZHOU Niancheng, PU Songlin, WANG Qianggang, et al.
Online monitoring, analysis and evaluation system for EV
charging station[J]. Electric Power Automation Equipment,
2014, 34(11): 14-21.

WIS, INER, RN, ISR B T R
P [ B0 0 A R B S (7], PR D RGO AR,
2016, 44(21): 22-28.

HU Wenping, HE Lifu, CHEN lJiejun, et al. A bi-layer
optimization based schedule considering large-scale
electric vehicles[J]. Power System Protection and Control,
2016, 44(21): 22-28.

MW, eV, M, 4. WV A i AR AR
R A5 T SR BE IR R T 9 5 ). R R AR AR,
2014, 29(8): 1-10.

XIAO Xiangning, WEN Jianfeng, TAO Shun, et al. Study
and recommendations of the key issues in planning of
electric vehicles charging facilities[J]. Transactions of
China Electrotechnical Society, 2014, 29(8): 1-10.
TR, SRR, ZRN|, 5 IR KT
BN WA B RGE RS S,
2016, 44(14):147-153.

WANG Xinghua, PENG Zhile, PENG Xiangang, et al.
Influence research of electric vehicle accessing on the

wind penetration limit[J]. Power System Protection and

[12]

[13]

[14]

[15]

[16]

[17]

Control, 2016, 44(14): 147-153.

FIE, FFmAR. R A A BT SRS,
HLHLTFE, 2014, 31(3): 393-397.

WANG Xu, QI Xiangdong. Research and design of electric
car intelligent charging pile[J]. Mechanical & Electrical
Engineering Magazine, 2014, 31(3): 393-397.

sk fh, b7, 24, & BEIVEAS T A 2 5]
RGwt[I]. WIS 1CR, 2014, 51(5): 78-82.

ZHANG Jianwei, YANG Fang, QIN Jian, et al. Design of
control pilot system for electric vehicle AC charging[J].
Electrical Measurement & Instrumentation, 2014, 51(5):
78-82.

BOKE, M, R, 5. BT IEC 61850 [FHEhYA
78 LT B A A ] O RGPS 1
2016, 44(4): 137-142.

LI Yongchang, WANG Gang, LIANG Yuansheng, et al.
IEC-61850-based electric
telecontrol communication information modeling[J]. Power
System Protection and Control, 2016, 44(4): 137-142.
WL, M=, MR, A FRE)TRGE 7T H s e
BEWFF. Ry 5450, 2017, 45(8): 107-112.
HU Yuhang, PI Yichen, CUI Jingan, et al. Research on
electric vehicle charging station modeling[J]. Power System
Protection and Control, 2017, 45(8): 107-112.

HEE, LU, L0, 5 BENRERBIRS T
ERARG OS], ORGSR, 2016,
44(10): 91-97.

ZHU Yixia, LI Hongxia, SHI Wengjiang, et al. Design and

vehicle charging station

implementation of electric vehicle charging service flexible
management system[J]. Power System Protection and
Control, 2016, 44(10): 91-97.

R TR, TR, A HBNAAA T R
AFIBEFUHE L], Ha SRS HEI, 2014, 30(6): 70-76.
LI Min, SU Xiaolin, YAN Xiaoxia, et al. New developments
of the coordinated charging and discharging control for
plug-in electric vehicles[J]. Power System and Clean
Energy, 2014, 30(6): 70-76.

#s HHEA: 2017-05-12;

f&[E BH#3: 2017-07-12

EEEN:

WARE(19830), %, Ak, LA, EZEHLHEN

)AL E AW 3h & 403X 4t; E-mail: 282156824@qq.com

RO4A1983—), %, Aid, BAMIBENF, TRALT

4 WA A L

& (1967—), 7, A, HATAN, ERATT

AW R A, REHAE AP LR LI

(R# REE)



	DOI: 10.7667/PSPC170713 
	电动汽车充电桩认证结算单元的设计与实现 
	Design and implementation of the EV charging pile certification settlement unit 
	(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. XJ Intelligent Technology Co., Ltd., Xuchang 461000, China;  



