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Development and application of automated test platform for DC charging piles of electric vehicles
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(1. Xuchang KETOP Electrical Research Institute Co., Ltd., Xuchang 461000, China; 2. Xuchang KETOP Testing Research
Institute Co., Ltd., Xuchang 461000, China; 3. Xuchang Xuji Wind Power Technology Co., Ltd., Xuchang 461000, China)

Abstract: In order to ensure the safe and reliable operation of charging piles, a multi-channel automated charging facility
test platform is developed and established in accordance with relevant national technical standards. This test platform
improves the single-threaded, manual test efficiency of the original test platform, and solves the problem that the problem
that the quality cannot be guaranteed such that it can guarantee that the fast-developing charging facilities can remain safe
and reliable on the market. This paper introduces the automated testing platform of charging piles from the aspects of
requirement analysis, system architecture, hardware selection and software design. Through experimental verification, the
test platform has achieved four-channel parallel automated testing of indicators such as basic functions, electrical

performance, communication protocols and interoperability of charging facilities.
This work is supported by the Key Support Project of NSFC-Henan Joint Foundation (No. U1804252).
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Fig. 1 Overall flowchart of charging
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Table 1 Main technical indicators of the automatic test platform
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Fig. 2 Flowchart of automatic test
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Fig. 3 System framework
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Fig. 6 Software structure of the automatic test system
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C 5 E )
¥

| Rk

ML B i 2 8

!

o105 K TR B |

l—

P T

l—|

A BT O
v
C mwwu )
E 8 Bzl RGEMITRIZE

Fig. 8 Flow chart of automatic test system execution
1) RGEHEIRINTFPAR ORE &5 O LY _ErL

2) ARG, EERI AT BB R SRR
HEE

3) BLE NS H. WG N5, Jf
H Bh 3 AT B S 75 T AT .

4) FIUBEE R P EZR ARSI E, R
P BIPAT DA H - R4 D)—4) S HICE
PATIERE S, 2 o 2 A £ 75 2 A I K
P AT RO AR R B IESEE S, MR
RS N 2 e s AR S A, dnB 9 2Ltk
LHEF . AL TSP AT RS K A i & 9.

5) PATIRIH KB E I RAE i3, A,
FEAERIE T

6) RAEMIRLEH, AR5 -
7) RSl

e m——

AR AR IS

s =

B9 MXZEPENATERE

Fig. 9 Automated test platform interface during testing
3 HWTEHNA

RIGT- GRS UERA . S M S R B4 (R AT IR
B, RAEREERER BT BARERN, XFHEL
P RGBS PR AT I 35 0 A T2 il
A LR BTN SECR L, X RSB
HHATH I H], BRI RE R M, BERS e R
RIS A% FENVR 4 Fe AR A T A
AR ZATERE. RIS . PTEEPEAEE ML %
PEREFRPR IR .

1) B MERE I 2 AR T RE S

B B R AR 00 H #8275 78 FR B Btk
AR BRI6 R FE e AR ) AR S, BFE 7
A (0% N FEL R B 7 FELATE PR dian H R RIS o AR AR 7 2,
PRI A8 b0 Al a0 . BN AR I A BB
BRI R .

(1) R LH.

(2 RGtEKE.

(3) W& SHI B4 (AR HE BMS 41
. BEALHE . BTN RS, B
RIS . A MRS R SASHIIRE).

(4) BMS B850 CHM #R3C, Higs
FEHMLEAT IS

(5) 7E 78 HL B BXIF, BMS 40 28 2 1% 3 I o5
BCL #3C, iHR7e AR TARRA NIETE .

(6) 24 BMS #:i | CCS R, ftr 78 ML TS
FECIRAS TR ST, JIWT w0 78 FEATL S L R 2 5 R
TR AR

(7) Bi B BMS HHUSS A A R TR FIR T
SKRSHL, SO B R, MR E R S s



e, 5%

HL A LS U SO AT £ B 5 ) - 157 -

(8) T MLHZ 2y b v T H AL e 48 1 CCS ik
X, RSB fE, ARE R HRA
IhaR sl B, PR EHE

(9) [FIREM I FERD B XHRGE p BEAT I &

(20) i3 LU A D = ANRE0 I & 21 14
5, HEHRZE, ERH RN,

(11) TEPLE HiE4EH] BMS Kk H 78 H 45 R
], ML

TE B SR R e A SE B R, e e R
BAE CV AN, KRBT RGeS, MK
50 m, Il E A s A EE A
1EfE — MR R R 5, FHEEED.

2) JE{EHL MR T RE LB

7E 2.2.3 T HENR A BMS B a3 R4
AR T FE MR SR EIEE AR . BT
FEEFEVUAN B AR ESE) L 78 IR I B
RESHACEMN B R BB R B . 18
FAMEL, FEEHUA BMS S 7E R PR ]
AR 7 o A IR RS, B e R
) Ot - 22 IR SC, RIS 48 7 R0 2 1] ) P 38 A i 8 %o
75 1) S BB A R E A A ) R IS ) R R R
EAL, ¥R 5s. HJHPERJE, BMS Bl HHLA
RO, R NEHRAERES

3) HHRAE A I Th e S

TE E AR, 75 B0 B 78 F A A
By BB A TN, TR AR BB AR IE 15 T RIS
0L 5 7 75 A 7 LA () A 75 R A B SR A
TEERIY BRI, 4625 ARSI« 45013 51458,
TESRAH CIETE [ TE  FEA bR R 78 I A2
P R BRI R ERE, AN RGN, 60
AT, WIS . EY SR B,
T AN B H A i o8 R % i R F8 A SR ISR
A TFMEENER, d37a B EMN B KIK2 B4
I 2 R i KB . TAHLAT Ll I R HE A4
H AR AR R AR B AT, B0AR A HPIRES,
T RO 282 1% 4 o
4 LEip

ARICA B SR ZE 7R AR S TR R
Wity E I e g A PR E T B AR 1 % R BA T b
HE, ARG E . ThRE e
B E R B RGN T G228, &9l 7
H IR, R & T MR R, R
JESRHERE T THAE, SWBZIEIEFATINL, st
BT Ashse RECE AR E , 3 A shilikeE
FIRIRIRE T IR RR, etk ge N TR ML

R BRAE SR BRI AT R B, R T

PR BRI B NPT ANRE S, DU F) AT

WM, AT G 78 FE S50 1) JFR ) — & 5

AN I AR KA — RN el 5T &

HE—FZ, WA 1000 26, WHABTH &

TR, R G oSl F SR 4 78 LB K

PR 2 B EE S AL R FH
AT g0 it A T ) BAS R R PR RESR BRI

W O BRIR 5 B AT 45 1 A2 A g ki) 120300,

FEUCR R B R B b, BRS04 39

RS € VAL =0 SE SEDUE J I Sr e~

H S o) T SR R A BE B 3T, iR TR

B 7 i er AR 7 VR AR R I T ), IR0 ik

AGETEP= it LB LHR, R4S )5 B I8 A 7T

DpaCip

S 30k

(1] EiE, 2P, o EE AR 48 70 i R all v b 2 i
MR K% TALHFFE, 2017(1): 4-9.

WANG Tong, LI Ping. Research on China's new energy
vehicle charging infrastructure industry construction[J].
Auto Industry Research, 2017(1): 4-9.

(2] EE S 2. BB T8 el R e
GB50966—2014[S]. dba: A ETH&I H R AL, 2014.
China Electricity Council. Design specification for electric
vehicle charging station: GB50966—2014[S]. Beijing:
China Planning Press, 2014.

(3] ORME, 1R7KiE. AUBAL FREhYT 4 78 v C HL ) H S 5
I S X 5[] BAHL 7T, 2017, 34(3): 30-35
SONG Hui, XU Yonghai. Impact of large-scale electric
vehicle charging on voltage quality of distribution
networks and countermeasures[J]. Modern Electric Power,
2017, 34(3): 30-35.

(4] HEZFEMAF. HERFEALSFRERGE 1 0 @
FHEESR: GB/T18487.1—2015[S]. dbxt: H E s iR
#t, 2015.

State Grid Corporation of China. Electric vehicle conductive
charging system part 1: general requirements: GB/T
18487.1—2015[S]. Beijing: China Standards Press, 2015.

[6] B4LER, ¥, T4, & HETHEMREMMHB IR
#EZ B YR R[], =B HEE, 2019, 55(7): 221-226
PENG Hongxia, WEN Yan, WANG Lei, et al. Differential
operating maintenance technology of power equipment
based on two-layer knowledge architecture[J]. High
\oltage Apparatus, 2019, 55(7): 221-226.

(6] Z=ytis. WA B 20583 K,



- 158 -

CEEE R R

(7]

(8]

(9]

[10]

(11]

(12]

[13]

2016(7): 120-120.

LI Hongtao. Analysis and design of electric vehicle
charging piles[J]. Excellent, 2016(7): 120-120.
EX M AT, BANTERBRAmEREMRE 5 1
B AEZE RS HEHL: NB/T 33008.1—2018[S]. Jbxt:
o[ HL )t R, 2018.

State Grid Corporation of China. Electric vehicle charging
equipment inspection and test specification part 1:
off-board charger: NB/T33008.1—2018[S]. Beijing: China
Electric Power Press, 2018.

FERZ, SRR, P, 25 R e AR PR 7S IR S
B RS R[], B RS R I S,
2019, 47(7): 12-21.

CHENG Shan, WU Siyuan, SUN Weibin. Optimal
planning of charging stations for electric vehicles
considering voltage stability of distribution system and
the quality of service[J]. Power System Protection and
Control, 2019, 47(7): 12-21.

I L ARV IR S, R BDYR G FLI B el Y
GB/T51077—2015[S]. dbxt: 1 EvH-%il i tt:, 2015.
China Electricity Council.
replacement station design code: GB/T51077—2015[S].
Beijing: China Planning Press, 2015.

B, RAE, PIBIM, & FBIRAEPR ISR T AL I X
B 9E[I]. 1 RS RY 54, 2019, 47(16): 87-93.
HOU Hui, XU Tao, KE Xianbin, et al. Research on risks
of electric vehicle charging to distribution network[J].
Power System Protection and Control, 2019, 47(16):
87-93.

T7ZRT7 i R M B A B A A e ke ey U S 3 = et
H5@EHEAZER B 2 #o: ALK E: GB/T
32146.2—2015[S]. dbxt: o EFR#EH AR AL, 2015.
Guangdong Product Quality Supervision and Inspection

Electric vehicle battery

Institute. Technical requirements for the design and
construction of inspection and testing laboratories part 2:
electrical laboratories: GB/T 32146.2—2015[S]. Beijing:
China Standards Press, 2015.

EI PN A G S B L s N 2 S YU 5
%1 #B: B4 GB/T 34657.1—2017[S]. dbxi:
Hh [ b o AR, 2017.

State Grid Corporation of China. Electric vehicle conductive
charging interoperability test specification part 1: power
supply equipment: GB/T 34657.1—2017[S]. Beijing:
China Standard Press, 2017.

H EREROROE AL O, BRI AL 2 7 i R AR

[14]

[15]

[16]

[17]

[18]

[19]

[20]

TG 56 2 #4r: 4295 GBIT 34657.2—2017[S].
Je3: AR RAL, 2017.

China Automotive Technology Research Center. Electric
vehicle conductive charging interoperability test
specification part 2: vehicle: GB/T 34657.2—2017[S].
Beijing: China Standard Press, 2017.

EEEM AT, BEREARE L SRS it
RS8R AE P — BN GB/T34658—
2017[S]. Abxt: b E bR L R, 2017,

State Grid Corporation of China. Communication protocol
conformance test between electric vehicle off-board
conductive charger and battery management system:
GB/T34658—2017[S]. Beijing: China Standard Press,
2017.

A, R, DE, S5 it i e s e TR R R 4R
FlF AW FT[I]. 7K A2, 2019, 55(11): 283-289.

HU Sheng, LU Ling, LUO Yong, et al. Research on noise
characteristics and control technology of battery energy
storage substation[J]. High \oltage Apparatus, 2019,
55(11): 283-289.

T2, RIBIR, P 25 8 i R AR A 78 IR 5%
R AR EF R RRI]. B RGP S5,
2019, 47(7): 12-21.

CHENG Shan, WU Siyuan, SUN Weibin. Optimal
planning of charging stations for electric vehicles
considering voltage stability of distribution system and
the quality of service[J]. Power System Protection and
Control, 2019, 47(7): 12-21.

V| 5 L D 2 ) R . LY T RO b oA
FAZRSCAFIM]. bt o g iRk, 2010.

B3, XTI, VR, G BRI AT AE AR R TR
ERARBHFHE TR F[I]. B E 4y, 2019, 47(11):
35-40, 47.

FENG Yi, LIU Ziwen, SUN Kun, et al. Application of
patent analysis method in domestic new energy vehicle
technology innovation research[J]. Smart Power, 2019,
47(11): 35-40, 47.

WA, WA, AL, & AR L2 R &
R[], & s s, 2019, 55(1): 203-208, 214.

LEI Xinglie, PAN Weiwei, HU Lijun, et al. Study on the
influence factors of capacitive electroscope[J]. High
\oltage Apparatus, 2019, 55(1): 203-208, 214.

DE, MYIE, Wit G ML R T R
F[I]. H 54K, 2019, 56(2): 47-51.

LUO Lingtong, YANG Mingyu, MENG Hang. Research
on optimization of microgrid line protection scheme[J].



e, 5%

FEL BT B 78 P B B AT & A S5

- 159 -

[21]

[22]

(23]

[24]

[25]

[26]

Electrical Measurement & Instrumentation, 2019, 56(2):
47-51.

JER, FME. R G T R AR AN E DAL EE[3].
HLl 54X 3%, 2019, 56(12): 79-84.

ZHOU Tianpei, SUN Wei. Optimal scheduling of electric
vehicles for charging route under uncertainty[J]. Electrical
Measurement & Instrumentation, 2019, 56(12): 79-84.
PO, B, i, & BERER IR S
WAL D RGP S5E, 2020, 48(1): 164-171.
YAN Xiangwu, ZHAO Shuaishuai, DONG Qing, et al.
Comprehensive evaluation of electric vehicle charger
performance[J]. Power System Protection and Control,
2020, 48(1): 164-171.

PwE, A TRE, F ENSMEHRERRIIR
FAAEII].  E R AL, 2018(5): 15-17.

LUO Wenyun, ZHOU Hao, YU Letao, et al. Development
status and optimization suggestions of electric vehicles at
home and abroad[J]. China's Collective Economy, 2018(5):
15-17.

R, FEME, & FET I E M E B R
R ZE TS AL A AL bk R E R [D). R B B
2016, 36(10): 8-15.

ZHAO Shugiang, LI Zhiwei, DANG Lei. Optimal
location and fixed capacity of electric vehicle charging
station based on transportation
information[J]. Electric Power Automation Equipment,
2016, 36(10): 8-15.

wkik, FEE, BRI, 5 ST HIRIZE A R
F P40 R AE VRN J5 R[], 1 R GRS 545,
2018, 46(22): 124-130.

ZHANG Lu, LI Guochang, CHEN Yanxia, et al.
Customer segmentation and value evaluation method

urban network

based on data mining for electric vehicles[J]. Power
System Protection and Control, 2018, 46(22): 124-130.

Wi S Ve, HELBIRGE B T HUAE E BT B it S
SEHLD]. AR TR, 2018.

TAO Xianfeng. Design and implementation of automatic
test platform for electric vehicle DC charging pile[D].

Chengdu: University of Electronic Science and Technology
of China, 2018.

JWetR. BANREA R T S 5] B S SRR ).
RS ER, 2015(2): 84-87

ZHOU Xiaojun. Design and practice of AC charging
guidance circuit for electric vehicles[J]. Automotive
Practical Technology, 2015(2): 84-87.

EREE, EFEsn. HEIVRZE R BROR KON A R[]
HLF il {E, 2016(11): 14-15.

GAO Junxiang, GAO Xiaoliang. Discussion on
electricvehicle charging technology and application[J].
Electronic Production, 2016(11): 14-15.

e NRILAE A2 H. @B K HE: GB
50016—2014[S]. b5t HE R H B, 2015.
Ministry of Public Security of the People's Republic of

[27]

[28]

[29]

China. Code for fire protection of building design: GB
50016—2014[S]. Beijing: China Planning Press, 2015.
HWONGR, REGM, T BT 5RRP EIER D)
TR T8 SR IO S R GEOT R [0]. v R LA, 2020,
56(8): 1-5.

CHANG Xiaogiang, SONG Zhengxiang, WANG Jianhua.
Electric vehicle charging load prediction and system
development based on monte carlo algorithm[J]. High
\oltage Apparatus, 2020, 56(8): 1-5.

(30]

i HEA: 2020-01-10;
EE B

Py (1981—), *, TAEME, HEIALF, KFh
M B AR AP R E ATk KRS AHT TAE; E-mail: yunhuah@
dlwg.net

Gk (1980—), B, AH, TAE, AFEAKKEL
&R A AR A FE RRE XL T AR IR AT R R
TAE;

SREE (1980—), F, AR, SRIAZNF, KEELHE
FERAR, HFRDBAXER, BERY R 8T ey 57
I,

1&EIHER: 2020-12-14

(m#F Bl &HE)





