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A Study on International Standards of Electric Vehicle Charging
Technology
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Abstract

Due to the recent expansion of the electric vehicle market and the expansion of
electric vehicle development by global makers and emerging manufacturers, the
international standardization of electric vehicles has been evolving and efforts for
preoccupying international standards have been fierce. Especially electric vehicles use
electricity as fuel, so charging infrastructure technology is very important. In this study,
we will study the international standard of charging infrastructure technology and try to
standardize the charging technology of domestic electric vehicle.
Key words: Electric Vehicle, Charging Infrastructure, International Standards

1. ME d =ul dn) IvdE Esesial Wid
100% &< olofel]l Fi vk H7]°F =
A2 AER Aol QoA Fg== A 2ol Wvka, 9=, YA 52 20304
NAe AgFAAeltt. Avlde gE W WA 204074 22 AR Ae Aol 5t
B 7]%e =524 Aapel zhao] o] Aks} WS FA sk st oAl AbE At
Ba A7 AWy w2y us Jge &  AFEES AVIAR AR sk et
U7te = otk A AlA A7)z AZe ) 717 A dels d71E vl &
W 50% o]kl A4S & drba 9o dato] pEets AFARAM FAAzZets}
53 FaoMe] AAol FeAm k. ® T 8l @Alelth AVA Az
Y= ARy FAF st 9g=d < A71akey Ee1Ql stolB g =atEAte]

A9 20179 119 10¥, 44 201793 129 3¢, AAZA 20174 12¢€ 10
'Tddidn v A5 xkE 8 Dept. of Automotive Engineering

* w1 A2} Corresponding author (kimcs@honam.ac.kr)




Ae g Axdom A7 A 0L 9
§ svtEaRE QA Jlue FAA AT
NEEA Aoz, AP GG FA7
ANY F470, AdS AS 9% BF 5
AElz ZRelAe $8 ZEA
d AN SAAR FH L

—_L
=

2l
Zeto] gt FoAel AAIL glar ol o
g TA xEst wEol A AP 9l
[ R R0 B R e B I e e g

o

o gt 5%%1] BEES ZAsm EAE
O

Al&FaLat gkt

2. MI7|XEXxt ISO/IEC =H E& I

A7 2E2ke] digk FAZEES SO
(International Organization for Standardization:
= A E73F7]1) ¢ IEC(International Electro—
technical Commission:= #l| 2 7] 3 5 3] 9] ) ||
Al E2ESE A¥geta v ISOE A7F

b, AN Z=® A¥) 4, A 1
S EolE ohFa o

%
[ECE= AA, A9 5 FﬂﬂT% Tof

a1 dwigE 5 dE FE
ISO TC22 SC329A4 ©Fa1 At} [ECE=
TC 69 X*ﬂﬂii} Hi} W A A 3

A = ISO/IEC O E YIRS
sho] A= o lh(el], 2014; 1, 2016)
NN A EAS] A7)k Eokel didk dl i
¥ ISO 6469-x91d ISO 6469-1
HiE g Al =8 kA ISO 6469-2+% <+
A2 2 w2 ISO 6469-3S 7 7)
ol AW HE3F ISO 6469-4& %=
7 of disll A8t 9l
] Fodn 2 g FA

Mo Mz

O o 2

2 o &
d

IR

R/}

ol ol
2
SR O

—

N
N
N
i

g

ki3

TP AT
ISO 8714914 A Qo

o
A5 Ap ol ISO 8713914 Aa)

==
U

i =51

Z

H2 L

o
1
&

i 9ok mE

1rr£¢

A e A7) 252
ANAEAE 2 EE
IEC 62660-x°1 A

}\1 ZJ‘QLE]J— }~}\
52 ISO 21405

FAsL glem %ﬁ]*% b 1SO
1740991 4 oh 31 gl
A7 FA% B

dy ¥Fo=+= IEC
62196-x, IEC 61851-x 5°] dom, JWG
(Joint Working Group)oll A =
FTHAA =" dHoly T

A

ISO/IEC 15118-x ®nAIAS g3t ).

A712 SAA 28 #AA 5FS AA A
7 AR ALE AAs] F= FHAHY
olzo] By mEI} FAFA BA BF
aEa A R FAGAR B4 %
TOoR ?@%W.%ﬁ%ﬂﬂﬂiﬂ 73
A FF& IEC 62196-x 24 A9 A

ol wet glst=d ol 2ot
@ IEC 62196-1 @ A7|4& AdE-<4

3L 2=
TE T

& IEC 621962
Y EF
IEC 62196-3 : A& @714 A

919 BF

A7 A& Ay

l
4

.

[o du
U ofy
S
T
X
o2
S
<
>

2 o K
d£ o
T rlo
2
du ¢
i
1y
9
O
°
2’1_',
of
=

o,

X
e

=
& il
oo
o o offe 2
Ag
4
ox
“
w
o T
fd

A
£
ol
H,

o

Hoon
Auj
A

o N E o ol
) e
ol
2L >"
ko rlo
Q‘L
" o O
rf dlo
do
2
=5
HN
o
K3
T

L
e
3
i,
&3&
N

Mo 30 §2 FN M O 1o of oo 2 1

&
A3t 9ok (Lim, 2017)

FEUE g FAPAAH A4 A
=13

n‘llm —IE Wi IO

fr



No T4

— T

ol o

Ho
NF

b
H

3l

Ao
E

AgA A AHgH I e

o AlgE A o) an ol A7)

°©

Aol 7t

A} 2}l

ma
¥
=

—_—

0

gaFo] 741

i & 2]

L
Ju

A =

el

Ao
A

L
1=]

o o= EY R

=]
RN

Fa 7] o

S

o
N
-
o
)
K

ox

-
ol
o
Ho
Ea
mE
i~
s
mﬂ

ol o},

X
gl

A

22
il
Mo
w?n
o]

e

o

Me
B

of vZe 5

AC 74

AC 54

IEC 621962

3w ol

Gl

=
=

(AC) A

3l

Ao
nE

Z

wl
=

(DC)
H(AC/DC H&)

IEC 62196-3
45

=
=]

38
i

X2

Ao

sk,

a7

Hasr|=

400t) =
F34 02 100km

7]

A~ ==
=5

B
o
_Z~|
~O

=)

o
ol
=
0

olo
4r
o

o ™
Mr 4r

pp

7}

ol =

o9} o] 350kWH H4

10]

=

5
A
.

=
T

=

=

w2} [EC 621962

Aot

L

L

o]

=
=

=

=

B=

=

Feglojsh 2ZE g o

o

wHel 74

E==A
=]
s ¥ Fdad

54

[ais
.

o2 fzpel

)

)

e

A9 o

=

o]
NE
e

o
<

—_—

A

JI77290 A 5

w9 TH(Lee, 2016).

4

i
Qs

o=

al

A

g 7 Foluh

|

o

]

o

2 A A

okl o
-1 A —

HT A7 A5 A

CAN

L

R

3

i<

AbEBhEE ZHE ol A AL

=

PLCE

o] o] X 1



ZR2EZS JEC 61851-24¢] AHeolxHo] 9o

o R el A ALgsts dolE BAle
A M E A (power line  communication,
PLC) 7l&& Ab&st=d IS0 IEC7H

JWG(Joint Working Group)& F+Aste] &
=& AAsta A= v 2o
& ISO/IEC 15118-1 @ A7|A F
WALy gl = ﬂ]o]i
¢ ISO/IEC 15118-2 : OSI Al&=d¥
LA
& [SO/IEC 15118-3 : E&l/dole g =
AS LTAE
&2 ISO/IEC 15118-1, 15118-2, 15118-3
2 AAo] du5FHdey 15118-394 PLC
TA17]%& Home Plug Green PHY 7]&
o] B2 Ao I+ (Normative) 2.2 | &5
A3, G3 71ES FEBI A X (Informative)
2 e = AT
} 2]

to grid commumcation interface — Part 4:
Network and application protocol
conformance test), 15118-5(Vehicle to grid
communication interface - Part 5: Physical
layer and data link layer conformance
test) .2 #| A T o]t}

VoG 7l IS AR HFo] EA3
HH Adgel S Frety] e vy
T Tag Jlsolth fEe HEF 5 A
Al g A o] gitell whet W7 2bE A 7E 2~
e Ee] Fad oux ARG =A
Z&7bseel olE fsAME V2G Ve
g =4 o]},
=A%

IEC 6181511 :

DRI

# IEC 61851-21-1 : %1713+ OBCS]
A % EMC 27 A

454 A4 F4

o
1
&

=

& IEC 61851-21-2 @ W{ Fd2x=
2 AFFHEx EMC &7 A

& IEC 61851-23 : AF THFA

& [EC 61851-24 : A5
BANZZEF

I o

(

3

= of
oo x, F

IEC 61851-1 4wk @ FAgke S 79
Ed. 3.0°] ¢¢25 <t} IEC 61851-212 IEC
61851-21-1 ¥ IEC 61851-21-2& %2 A
4 Fdu AN T FY ARV A T{A
(EMC) 8+ =& Zststr] $sholth
61851-21-1 %—ﬁ % EMC go+x73
61851-21-2 Z=Hd "= EMC A3, A{F=
A2 EMC Abgo] 374A] EE2 714
dE H43o 2 FArEo|t) IEC 61851-23
3} IEC 61851-24% Ed. 2.0 A4 Fo|th
A71zke] FE2A S B g 284
1 HEF glol THo] 7hsd v FH2 T

Lo ol ARk v &2
7lee e WU A AMESE 13

Hl—};'% /\}35]. _<|_>|__1]:_)~1 =

3 =
olfm gtk old@ WAEA FH WA
"% SAE 2054 EEO|A FAaFrole
‘o1& A83¥ 3 IEC 61980-1 x 3ol

e TAFANLPOR WASY.
Aol gk =Al EFEQ0 IEC 61980-1,
61980-2, 61980-3< AAE L om Fd
T tg V2G 7= IEC 15118-6,

o
IEC 15118-791 4] A7+ AA

A NEe A7 4 BIHS FUA
A E B oohe He Pysm JE 7o
A% FArlEn JRT A4S SWF F
A7k F@ Ass) WEl vee] Fas

7]= o)t

T O SANHe okd FdE wigg

olof it A L—fv% IEC 628400 %
2016\ 7€ A4 H AL
& olxgtd T Fo A 5%‘01 g3
o]Fo] o} FH wiEY 7lee Y
H E 2] E’_%‘ri Ao gk v)go] Eo
q o) ks A= £ Avelr)



ANAER 0714 ZARF g 12
sAEe z Ar)AEA EAEe g ISOAEC EE ARG <E 153 )
<Z 1> ISO/IEC &A=z} IHEFE Y #&
Project Title Cél tr;grelt g‘.zzte
IEC 61851-1 | Electric vehicle conductive charging system - Part 1: Published B
Ed. 3.0 General requirements 2017-02.
IEC Electric vehicle conductive charging system - Part 21-1 Published
61851-21-1 Electric vehicle on-board charger EMC requirements for 2017-06 ’ -
Ed. 1.0 conductive connection to AC/DC supply
Electric vehicle conductive charging system - Part
LEC 21-2: Electric vehicle requirements for conductive
61851-21-2 . . FDIS 2018-01
Ed 1.0 connection to an AC/DC 'supply - .EMC requirements
for off board electric vehicle charging systems
IEC 61851-23 | Electric vehicle conductive charging system - Part 23: cD 2017-10
Ed. 2.0 DC electric vehicle charging station
Electric vehicle conductive charging system - Part 24:
IEC 61851-24 | Digital communication between a d.c. EV charging cD 2017-10
Ed. 2.0 station and an electric vehicle for control of d.c.
charging
IEC 61980-1 | Electric vehicle wireless power transfer (WPT) systems RR 2017-03
Ed. 2.0 - Part 1: General requirements
IEC 61980-1 Electric vehicle wireless power transfer (WPT) systems cD 2017-06
amdl Ed. 2.0 | - Part 1: General requirements
IEC 62831 U§er identification in Electric vehicle Service Equipment NP 2016-02
Ed. 1.0 using a smartcard
. Electric vehicle wireless power transfer (WPT) systems
gi’g&;l: ; Ed - Part 2 specific requirements for communication DTS 2018-02
10 ' between electric road vehicle (EV) and infrastructure
’ with respect to wireless power transfer (WPT) systems
IEC TS Electric vehicle wireless power transfer (WPT) systems
61980-3 Ed. - Part 3 Specific requirements for the magnetic field CD 2018-01
1.0 wireless power transfer systems
ISO 15118-1 | Road vehicles — Vehicle to grid communication interface cD 2017-11
Ed. 2.0 - Part 1 General information and use case definition
ISO 15118-2 | Road vehcles — Vehicle to grid communication interface cD 2017-11
Ed. 2.0 - Part 2 Network and application protocol requirements
SO 15118-4 Road Vehicles - Vehicle to grid Com.murilication
Ed 10 interface - Part 4: Network and application protocol FDIS 2018-01
conformance test
SO 15118-5 Road vehicles - Vehicleg to grid comn.qunication
Ed 10 interface — Part 5! Physical and data link layer FDIS 2018-01
conformance tests
SO 15118-8 Vehic.le to grid communic.ation interfacg - Part &:
Ed 1.0 Physmal layer anq d.ata link layer requirements for FDIS 2018-01
wireless communication
4. 0= SAE MI|Ats% &8 7= I o R R ol AAHWHA A7|AEARe] Qb
Ex DE A pAR mEd AATES Awe)
Astelt AVAbs A e BeE

m=2 1900 ) A7) AbE bl gk A

SAE(Society of Automotive Engineering:



AN AT
Hl= ApEAbsrs])e A AFES shth
SAE+= @A EBdsAR o] 35S
272 ULYS3 NHTSA(M = =2 uE<h
A=) Jarzh AR Ao wis F a8k
T3 SAE ¥+ ISO/MEC ¥5 AAA

e Jol Ha o AN SAEE
o2 &5 o

= SAE A7[Absak #d 2E2 1SO
EE FARSHA A7) AEARe] An] 8l Y
TH FAAY F4, AR A, F
A, 2y e B4, JA 5 7]
B mF3s APstu Jrr AV|AE
zhe] v 2 dFd FPAR 542 SAE
J1634 ol X Aelsta o). o] AT FHE
MNAE QA= A712s2ke] age] '3A &
Fol EuA AT FIPAY H2E AT
ol HlE &A= Aojx olF MAsr] ¢
ATk SAE ] 1766 & =& A8 F Al
e 2 Alx" w3 dEE 2E 2 Y]
AN®l AElE Hrbete H2E Y 24
s s AYsta gtk o] JEe

FMVSS 305 9] ¥+d 5 lt)

A7 52 SHAE A o] ~9] g EAd
SAE J1772(Electric Vehicle and
Plug Hybrid Electric Vehicle
Conductive Charge Coupler)o|t}. ©]
‘jul X1°ﬂ94 EV / PHEV %<
< &olstAl st7] S dukA
714 2 A &7 A

1:1:5} o] ﬁZ,:oﬂ.‘: j}a}:

=z O
T2

n

ohq,

o] O]T‘Hﬂ
SAE ] 1772 01]1_ IE
=7 Qe H o]~

.
r1r

[o ofi mN ofw

fio o

o
&

)
=
>~

-

op

==
=

o fu
L £ 4

e

)

N

>

oft M
N

N

faiu} IO
=

-

(

-

=
)

o2

¢

N
2
10
oM.

Q‘L

i
2L
iy
ro

[*]

—

2L o

ty o,

lo

T Rkl oR
=
=5}

ol
&K

fo

S

i

it g
o -

=2
X
i
N

|
fz
o

L oFo Jo oz & 1o

o M 50 o

3 off
lo

~ fo
[

-

A& AbSet=d PLC
2 SAE J2931-4 9l A4 t+
7]"1 7@4% PLC &4l 71&
3] Home Plug Green PHY 7| = Tf
Hol
SAE ]J2847-3

ot oft [l off T oMt of X = o N

[e)

EHE SH77F A

o A= AZAEA] QoA Smart
Energy Profile 2.0 Application Protocol
(SEP2)& AR&ste]l FAlsts zlo] A oH
o] it} o] ®EFEL2 SAE ]J2836-3° A<
H f&= Aolx2E A¥3F+= SEP2 v
Rest 9t SAE J2847-4 94 += A7)

AsApe] gk Falo] disl geolsta 3l
1 SAE J2847-5°AME A7) AEx}
A Zke] FA 8 ARl dis] A%
AT

ISO/IEC ¢} wpzb7hA] 2 SAE A A= 7

Aol g Ezre] 54 FAE OFL
UTH SAE J2836 & 7| AH5 ket A=Al
olo] Falo] gt ALE AlElE Aol
I A7|As 2k A=y 7o) 5
2, ddA] A 9 7)ep &8 okl
AHE AR obu el W7 A AF}
kel B2l Ay A He g7
of digh At 2 AW dY

Ag

Ly
a

7]

L

L

3L &
3
T

ol

=]



A7 22 Sd7% gAZE dig 1%
A7) 25 2ket A8 Abole] FAld]l g S BTT AFoltt. FATAS 9T
AHE AR P E o] Qi 24 F4 42 SAE J2931-6 oAl th
A Ak A71absA SHY A S Fol AaL gl=d A spoluto] Tsmo] A
=ol7] flete] A Fd T)se] HHE A g Zlog oiHrch
Fa o1 Y&t SAECINE A s ete g 2= FAdE A~ B
gl EFEs7E o] Fo A Q. SAE @ SAE ¢} ISO/IEC ¥+39 A3 #A=
J2847-6 ol A= F FH2 A7) Asaket UrERA Q1 o] 9F o] SAE %+2 ISO
FA FHd7] ko] EA WA Ao dig 8 /IEC 53 1143 destal o] d7)at
AP AbES AAS L v o] ZEEE Aol QoA A EEe AIAEAE
A AA FAu SAE J2847-6 3} 1SO / N, #ofjst=d vlg 8% IS stu
IEC 15118-7 zte] =35 vhol 43 & 3tk
5 4
interoperability Charging Topology
SAE J2953/1 Y -
SAE J2953/2 | Communication |
SAE 12847/1 AE 12931/1
AE §2847/2 SAE 12931/
SAE 2836/ SAE 12931/3 Safety
[ saE 12847/3 \SAE 12836/4 IEC 60529
| [Ec 621962 SAE 42931/4° IEC 60364-7-722
SAEI2836/2 | chp 134774\ IEC62196-1 1EC621963 ) o0 12931/5 150 6465-3
SAE 12847/5 SAEIL772 SAE 12931/5 / SAE J2836/5 150 17409
SAE J1766
SAE J2836/3 SAE J2847/6 I1SO/IEC 15118 SAE 12931/7 SAE 12836/6 SAE J2344
IEC 61851-24 IEC 61850 SAE J2929
IEC 61851-1 IEC 61851-23 SAE 12578
e SAE 12464
IEC 61851-21 {EC 61851-22 SAE J2380
<ag 2> SXelEHolA EFFE SAE 2 ISO/IEC At H|I
5 28 AE agste] FREAORE FUEE A9
pEA stk =4, SAHoRE HHFA,
A7 A2 B ghojel| wet A7) 2bs At = T mEst Aol @AY A
9] etH I AMulx #FH FHE 7)EY FLA T AT AH Ve A 4842
o] F7Fstal Utk Aulv VleEiavds T 7be/dol 7] Wikl wullER 9ds] =
Ao olst ®E 7% ulHsta ). AA FE ol xFESE IFA Ak gt}
oA ET Ve AgYPoelAwt unFAS F AR, SHAJNZHE=E ageg 94 5 Qe
3 ) EE 7)o WS AR 3 BAE 7L glo] V2G ¥4 BFdE o
=3 ellA Fws] AESI FH|sto]oF .
AA, AFA 4 AZY ZF:e AA4 WA, MEHEAE AZE § FF AV
ol olf = 7} IR Fhe HFoR & of titE By Al AR A7l=dH 8
Ho 79 FR, v 59 FE, e 2w 7 710 Y dAR et
= EE Jdre Adw HAe AU A row T ABA e A%5HA A
ox ®lvh webd FUm s gz 4 AAA A4 Aol AdaA s 9l
oz Bdslojol stz Fu A Ao  E FEH AVAEA AN xFe A



A AEA 2w

$F 9 A, DL Aol fn

RCH =S

AN Y

o
1
&

=, Vol. 254.

o] §7]. 2014. ‘A7 A-sAF FHANZE BFE
B4 g Y, A,

WA EEe Zdd 93 A
2ol G H3A) 2012, SharamlEE]
=33

Lee KJ. 2016. 'EV Charging
Infrastructure Service and
Standardization Issue’, EV Technology
& Service Standards Forum.

Lim HJ. 2016. 'Strategy Plan for
Electric Vehicles Standardization’,
Korean Agency for Technology and
Standards.



