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Abstract ISO/IEC 15118 is an international communication standard for EV(electric vehicle)'s
V2G implementation. In the charging/discharging control of an EV based on a communication
protocol, there is inevitably a time delay when charging/discharging occurs, and the delay may
limit in supplying power flexibility. In this paper, we implemented an ISO/IEC 15118-based
V2G emulator and measured the charge/discharge response characteristics. As a result, the
time delay appeared as 0.12ms. Accordingly, the power flexibility markets that EV can
participate in under the current standard were explored.

Key Words : Electric Vehicle, Grid Flexibility, ISO/IEC 15118, Power Market, V2G
1. ME 25 ESS(Energy Storage System)Z E-&3sl= A<l
o, 2lEel2 HiEY S &% Bl 5ot
AEAE FA/d oA ot 71947t 7h et
V2G 71&S 3557] i ot 7 A

FL Tl FH719F A7 B
AEEH 7108 & FSH7IE AQlsta 3871 159
] 20d5e] o5 A3 el SRR, W g0 Az e Az ARt 337171 2
TAh= 159 Y] 2090 OoF 2241 HE BEOl T go0c opaer mao] mAEo] 2L o & 9

- N = AR & e} o= & pes
7]-6]—%EH:1] 019’]- Z_:!-O] %—17]X}\%}]—9‘]— ‘%—;\(:17]7]- @ﬁa L _-Ezfﬂ-ﬂ E}\] L‘”E 0_15_7]_ j_ﬂ}\;(qoll:]_ ISO

- - - pu Tl o —T 2T .

o7 F7FH HHA A71AsARE ol85te] AlEe . - o
) i (International Organization for Standardization)2}

AL FA517] A%t V2G (Vehicle-to-Grid) &

& A7 @Es] AYPH L UTH2). A7REARE o]
83 V26 71ed 2 A71AEA Bl HiE

IEC (International Electrotechnical Commission)=
A7 SHE s SASAEE  ISO/IEC
15118 ¥¥#s}lal r}. ISO/IEC 151189 =ioz
This work was supported by the Korea Institute of Energy Technology Evaluation and Planning(KETEP) grant funded
by the Korea government Ministry of Knowledge Economy (No. 20188550000110)

*Department of Nano Science and Technology, Gachon University(qporol@gachon.ac.kr)

*Department of Nano Science and Technology, Gachon University(cksi87@gachon.ac.kr)

*Department of Nano Science and Technology, Gachon University(leo3002@gc.gachon.ac.kr)

**Department of Computer Science and Engineering, Kyung Hee University(ywkim1587@khu.ac.kr)

**Corresponding Author : Department of Electronic Engineering, Gachon University(xtra@gachon.ac.kr)
Received February 05, 2021 Revised February 08, 2021 Accepted February 17, 2021




HIREAE V2G Bto] ofjet cieet Al AiE
o 7Ms3HAl HozA Tkt A7 AHT ek
2757 AoiE 5] BEHOR WINEAE &

BBHe ¢ATl4], THE BARAS] v]s) AgHoe A
e FFs] UE WSS A4How Hel B

Ay

o] 7FsteE 4T ¢ e BEE AAG A+
[5], Pool Operator7} A71AFEA9] AqH|ES Al5-5}
I A7 bs AU A] Al 2F9] et s H=EAE
o] &+ P RAIsl] gt AE AUHAE AFs|
98 ICT (Information and Communication
Technology) Z&& AAgE G6] T B4 Z2EF
yefsto] A7|AEAE AEAE AH|A0) kst
= Hgo2 A== AT 50| ojFojA 1 Stk
S A7) Akt S4717F GEE S o S

o
=
A
T

;O

FA4 7bo Al B3 RSl HEE wes}
i
=

I
Igo] EAsR=H, o] o] Azd olF T

2 =RoAe AYxyol AHARRI
(California Independent System Operator)°ll4
CFEHL e A8 AE TR siglE o
ISO/IEC 15118¢°] 7I5keE 3+ AARRE 7H A7
AREAFR] V2G A2 ol7ks of o] thsto] £4
atgict. o] $lsko] 1SO/IEC 15118 71§k F4 o
EHolHE FAstL A7 $HAH EA4S &
Astoiet. 27l A& ISO/IEC 151187 CAISO A
APl it EEah 2J3EL FEotglon, 33l
Ale AdTHS AAskal s &% 275 E45t
ot 4ol M= B =29 FEZ A

18

2. 29 2
2.1 ISO/IEC 15118

AAsAel S9d #Ee AYsial Qe

ISO/IEC 151182 7709 £AFA = oA 9l
on 7t HR52 A7|A ALt S34AM19 tAE
B4l Higk W8-S UehdThgl. 7719 24 34 F
ISO 15118-2 (“Network and
protocol requirements’)= Z2&ZF 9 OSI (Open
Systems Interconnection) A& S7AR}] tigt W
|2 Aot glom f=90] wet A&Hom FAE
oj7tar gich

OSI 7A% ZdoA ISO/IEC 151189 HLC
(High-Level Communication)®] °]%0{A]7] ¢34
= W oRfel e =2 AT B4 ¥We PIC
(Power Line Communication) 7]&°] 4Zo|c},

PLCE 7|9 & A5l ARGEIL Sl= H71AksAt
A7 % J1772 49 59 &8 3+= L (Line), N
(Neutral), PE (Protective Earth), CP (Control
Pilot), PP (Proximity Pilot) 2.2 F4=o] 9lct. 1
% PP AL A7|AsA7 34710 QZ2FE=A Q4lst
= 9%& oY, PE= HXA, I CP=
PWM(Pulse Width Modulation) A159] Duty cycle
2R FAE AloJok= I9&E 43t} Control
Pilotd] A Aoj& IEC 61851-17F8S w=H,
Basic Signalo]g}ak= St} EVSE (Electric Vehicle
Supply Equipment)ol] &= 12V 31} 1370 9
sto] CPofl Z9fo] AgA ==tl, CPoll Azl AY
of wet & 13 Zo] EVel 34719 e ARE F

A BT 5 Ut

application

H 1. 7EE OUA IEC 61851-1 7|12 &IE
Table 1. CP IEC 61851-1 Basic Signal

AbEj Rz CP-PE M et(V)
State A A= AR 2Z 12
State B ST7|et HAAE
State C sM7ts & 6
State D [27|2F % XIS & 3
State E MY 2H As 0
State F AtgE7H & -12

FH Ae VAR 33717t A2 A &
< Adlelw F3719] CPoll= 12V7F AA€rt. e
= A7IRRsAR E20E 40710 Fed 34719



ISO/IEC 1511874t V2G SHH0IN H7|XSAt o4 #E 93

PP A3l Sfstol CPol 9V7E #AIHlo] AZS &
At el G WS AT F917t Hodnt
]

L A XSt 340 Qo) wse B2 43

sl 71832 23PsiA =W A= D7F et AdE
E9t Ade FQl A9l 342 sk o= A2 4
A3y

A BollA 7] Aot 34717 A= 38 &
HIZ A9, EV Sol4 47|19k B4E 99ttie
EVCC (Flectric Vehicle Communication Controller)o]
AE AHlA 93] BRE 98-S 9011, EVSE &
oA BA& I9okal Y= SECC (Supply Equipment
Communication Controller)= AJH|A S]] #EE

AL 3,
EVCC l SECC

Supported App Protocol Request
Supported App Protocol Response
Session Set up Request
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Service Discovery Request
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Payment Service Selection Request
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Fig. 1. ISO/IEC 15118 message sequence
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Table 2. CAISO market classification
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Fig. 2. V2G emulator configuration
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3.2 Experiment and Results
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Fig. 5. Result according to charging schedule

3.3 Discussion
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