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Introduction and experience with international standardisation work

Mr. Claus Amtrup Andersen
Manager of EURISCO

Active member of the following standardisation groups:

danskenergi

IEC TC57 WG17 (Distributed Energy Resources)

IEC TC57 WG15 (Security)

IEC TC69 WG4 (EV Power supplies and chargers)

IEC/ISO JWG V2G Communication Interface

S-557 (TC57 Danish mirror committee)

S-454 (EV Danish mirror committee)

Project team leader for CEN/CENELEC EV Focus Group for ‘EV Communication’
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e Why international standardisation?
e Standards and EU directives

e What is IEC and how is it organised?
Example of a standardisation process for EV communication

e General purpose of the JWG V2G Cl standardisation work
e Status of work for the WD15118-1 document

e Overview of the WD15118 project team work

e Proposal from DK regarding actors and use cases

e Time table for future work
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Why international standardisation?
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A standard (French: Norme, German: Norm) is a technical document
designed to be used as a rule, guideline or definition. It is a consensus-built,
repeatable way of doing something.

Standards are created by bringing together all interested parties such as
manufacturers, consumers and regulators of a particular material, product,
process or service. All parties benefit from standardization through

increased product safety and quality as well as lower transaction costs and
prices.

European Committee for Standardization
Comité Européen de Normalisafion
Europé&isches Komitee fiir Mormung
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The IEC (International Electrotechnical Commission) is the world's
leading organization that prepares and publishes International
Standards for all electrical, electronic and related technologies

IEC COUNCIL

Full Member National Commitiees

179 Technical Committees
and sub-committees.

COUNCIL BOARD
EXECUTIVE COMMITTEE
(IEC Officers)

STANDARDIZATION MARKET CONFORMITY
MANAGEMENT i EER ASSESSMENT

:31ﬂAR[_I[5_ME_] BOARD (MSB) BOARD (CAB) . .
Wla Hterm:er||:lt|'_:|lTrrlqtinﬂql ek |:I||:|!;1 ko erment of IIHTIIHFIIT r
Standards work e et i

CENTRAL OFFICE
{The Executive)

700 Project teams and
working groups

F.eks. TC69 WG4
(Power supplies and chargers)

Logisiaive Exccutive
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European Commission
i - Enterprise and Industry

B2 CENELEC  ETS(C )

International

& IEEE

AR, . &
Ky by L Eand Qrganization for SAE International

Keywords: standards/directives/regulations, approved by parliament and council D I S 0 N
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EU mandate regarding EV standards

B2 CENELEC

Brussels, 29 June 2010 - Green standardization is again in the spotlight with a
new mandate given by the European Commission and EFTA, the European Free Trade
Association, to the European Standards Organisations, CEN, the European
Committee for Standardization, CENELEC, the European Committee for
Electrotechnical Standardization, and ETSI, the European Telecommunications
Standards Institute, regarding the charging of electric cars, scooters and bicycles.

Mr Antonio Tajani, European Commission Vice-President responsible for Industry and
Entrepreneurship, officially handed over today the mandate (M/468) to Mr David
Dossett, CENELEC President, Mr. John Phillips, ETSI General Assembly Chairman, Mrs
Elena Santiago Cid, CEN-CENELEC Director General and Ms. Margot Dor, Director of
Partnerships and EU Affairs of the ETSI Secretariat, at the European Commission premises.
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CEN and CENELEC should make a response to the mandate (M/468)

CEN and CENELEC have created a Joint Focus Group that will prepare an
initial response to the mandate, by urgently assessing European needs and
seeking to ensure that international standards meet these. The Focus Group
hopes to complete its report by 31 March 2011.

Organisation of project teams within the Joint Focus Group:

PT1 - Terminology : Mr Stolz

PT2 - Connectors : Dr Thies

PT3 - Batteries : Ms Patir

PT4 - Communication : Mr Andersen

PT5 - Charging : Mr Dupuy

PT6 - Regulations & Standards : Mr Moretti

Keywords: fast track process, link to SmartGrid FG
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To join a national standardisation committee is the first step.
The real work is done in the working groups (WG) and then reported to the
national commites for the voting process.

DANSK STANDARD

| Aktuelt | Omrader | Ydelser | Om Dansk Standard | | Seg

Du er her: Dansk Standard * Ydelzer ® Standardizering * Alle udvalg » 5-454

Ydelser

» Fd indflydelse pa
=standardisering

» Hvad er standardizering?
» Fagomrader
» Alle udvalg
» Ordliste
» Produkter og prizer
» Startpakke til vaskst
» Standarder og handbeger
» Kurser og konferencer
» Radgivning
» Certificering

» WTO Informationscenter

S-454 Standardiseringsudvalget for elkagretgjer

Arbejdsomrade

Som hilist tager vi det for givet at kunne tanke op, nar behovet opstar. — eller at kunne kabe en ny pasre
til forlygten pa den farste tankstation, vi mader. Udvalget for elbiler vil vaere garanten for, at de danske
interesser inden for standardisering af elbiler fares videre til de internationale og europaeiske

organisationer.

Udvalget skal fungere som fagliat netveerk for elbil-interessenterne i det danske samfund samt

arbejde med udarbejdelse og kommentering af internationale standarder.

Standardiseringsarbejdet kan omfatte alle dele af elbilen og infrastrukturen omkring denne. | praksis
vil udvalget udveelge nogle emner af seerlig interesse for deltagerne og koncentrere arbejdsindsatsen

der.

Arbejdsindsatsen vil vaere 3-4 mader om aret. Mar der er dokumenter, der bersrer udvalget, udsendes
disse elektronisk til medlemmerne en gang om ugen. Du har 0gs3 mulighed for at deltage i det

internationale arbejde, hvor der kan vaere made 2-3 gange arligt.

Internationale relationer

IEC TC 21 Secondary cells and batteries

IEC TC 69 Electric road vehicles and electric industrial frucks

IEC TC 21/8C 214 Secondary cells and batteries containing alkaline or other non-
acid electrolytes

150 TC 22 Road vehicle

150 TC 22/8C 21 Electrically propelled road vehicles

& Frint B Send Mail

Bliv medlem af udvalget

Send os en e-mail og bliv
kontaktet

Naeste made
1. oktober 2009

kl. 10-15h
Better Place, Kebenhavn

Kun for medlemmer

5Se 5-454 dokumenter i
DSLivelink

Pris for deltagelse 2008

2009: Kr. 18.000 (eks.
tilleegsydelser) Serviceniveau:
Udvidet

Betingelser for deltagelse

Indflyd
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IEC/ISO JWG V2G Cl

Standardisation between IEC (power system) and ISO (automotive industry)

ISO/IEC agreement concerning
IEC the work of ISO/TC22 ,Road ISO
Vehicles® in the electrotechnical e
field (DocNo. ISO/TC22 N1646/E)
SC3
IECH G 57 ISO/IEC
Joint Working Group SC3/WG1
V2G CI°
IEC/TC69
SC21

Steering Committee: Chairmen and secretaries of IEC/TC69 and
ISO/TC22, ISO/TC22/SC3, ISO/TC22/SC3/WG1T, ISO/TC22/SC21
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What is Denmark interested in?

Denmark does not have an automotive industry, but Denmark has a power
system with a lot of renewable energy, that we would like to support.

We can influence the standardisation work, by putting a lot of work into
the WG and hereby make focus on the areas that are important for DK,
which is basically ‘controllable load’

A standardised plug is not enough for Denmark, we need communication
between the EV, user and the power system.

Electric Vehicle
(EV)

——— ChargingSpot TERRRETRRY

(CS)

BackEnd
(BE)

e 0 be standardized
Definition of messages for use case
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ISO/IEC
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ISO/IEC Vehicle to Grid - Communication Interface
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WD15118 document serie

ISO/IEC Road vehicles — Communication protocol
between electric vehicle & grid - Document structure
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Layer
ISO / IEC 15118 Vehicle to grid ISO / IEC 15118 Vehicle to
communication interface i icati
o grid communication
N Part 1: General information and use- o
case definition Part 2: Technical protocol
6 Presentation description and Open
Systems Interconnections
(OSI) layer requirements
5 Session
4 Transport
3 Network
_ ISO / IEC 15118 Vehicle to grid
2 DataLink communication interface
New Part 3: Wired physical and data
1 Physical link layer requirements

EURISCO SIEMENS DONG OSTKRAFT

energi til gode oplevelser

:::::::::::::::::::::

energy




Contents Page

T N iv
L8 LT v
1 o 1 1 1
i NOrmMative TeferBNCeS e s s s e nrmnmam e 1
3 Terms and definitions .. ————— 1
4 Symbols and abbreviated terms....c.i i ————— 4
5 T T 4
5.1 General considerations . 4
5.2 b e LTI T 5
5.3 OEM specific reqUir@IMENTS (... e s s e s s s e e nssren s ss s ren s as e mn s anemmmasnnmnm s s nnmnnen 6
54 Utility specific reqUirBmMENTS .. rr s e rn s s r e s s e mn s as e mn s s e e mnm e e nmnm s nnmnnen 6
6 & 7
6.1 Actors and roles (PrmMany) oo —— 7
6.2 Actors and roles {se condany] e ——_——— 10
7 L 11
7.1 R T T i T 12
1.2 LT T 13
7.3 Communication link setup [B] . 15
7.4 ID and Payment [C] it s 16
1.5 Setup charging process [D] e —————— 20
7.6 LT O N 23
1.1 Ending charging process [F] o s s 26
LT 27
Annex A — [ECH1851 and ISO15118 interface flow diagram.......cociiic e 28
T o [T 29

=== LURISCO SIEMENS DONG OSTKRAFT

RESEARCH & DEVELOPMENT energy energi til gode oplevelser “" o o
>

danskenergi



:=25 LURISCO SIEMENS DONG d’S'rKRAFT 0Ty DISON
===T=  RcscancH a DeveLormMENnT energy nergi til gode oplevelse oo

o

o

2

171

=

[3

-

2

=3 |
8|

xxx



Matrix of the use cases
‘:XAMPL&

No. Use case names

Al Plugin process according to IEC 61851

A2 Plugin process with high level communication (ISO 15118)
B1 IP binding

C1 Identification from the EV

c2 Identification from the EVSE

Cc3 Identification with validation from secondary actor

D1 Anonymous payment from the EVSE

D2 Non anonymous payment from the EVSE

D3 Non anonymous payment from the EV

D4 Non anonymous payment with secondary actor account

E1l Charging with load levelling according to IEC 61851

E2 Charging with load levelling based high level communication (ISO 15118)

E3 Charging with schedule to secondary actor

E4 Charging loop with metering

E5 Charging loop renegotiation

E6 Charging loop with status information

F1 Value added services

Gl Plug-out process

(o
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Primary actors

Secondary actors

-

Electric Vehicle

N

/ Electric Vehicle \

Supply Equipment

i Suppl
EIec_trlc ISO 15118 _Pp Y
Vehicle Equipment
Communication Communication
Controller Controller
( N ( ) (" Electric ) [ Residual )
BMS ECU Energy Current
L ) y Meter ) Device )
4 N\ N\ 4 N N\
Payment Curcuit
Charger HMI Unit Breaker
\_ \_ \_ J J
s s . N N
Power Connector Power Connector
Switch Interlock Switch Interlock
& J L j \_ J L J
User

4 N [~ N ™\
Financial Energy Energy
clearing house Retailer Supplier
g VAN VAN J
4 N N [ )
Fleet Demand Energy
Operator Operator Operator
- AN AN J
4 N N 7 ™
Distribution Transmission
Meter Operator System System
Operator Operator
- AN VNS J
4 I
Original
Equipment
Manufacture
. J
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Definition of the roles for the actors

Engine Control | ECU | All information regarding the EY which is not related to the battery or charger will
LInit come from the ECLU.
(inthe use cases the ECU could be a trigger for the mechanical interlock)
Electric “ehicle | EVC | All information regarding the charging process which 1g not related to the BMS or
Charger ECU will came fram the EVC.
{in the use cases the EVC could be a trigger for start/stop of the charging process)
Hurman Hiwl All infarmation the a user will input or which the will be displayed, will be from a
hachine HiI finside the EY, at the E%SE or a mobile phone)
Interface
(in the use cases the HMI could be a trigger for the payment or activations of a
charging process)
Electric Yehicle | EVSE | EWSE defines all equipment inside the supply eguipment incl. RCD, MCE,
Supply contactor, connector and more. Regarding communication, the EWSE is the
Equipment gateway to both the EVCC and the secondary actors.
Supply SECC | The SECC is the actor that defines the communication to the EVCC and to the
Equipment secondary actors. Regarding information exchange with the secondary actors, the
Communication SECC will act as a data gateway.
Controller
Electric Energy | EEM | The electric energy meter is located in the EVSE. This standard will only define the
heter information exchange between the EVSE and the EEM.
{in the use cases the EEM could be a trigger for a specific amount of energy
supplied)
Fayment Unit PU The payment unit is the device that accepts cash, credit card or any other payment
rmethods.
{inthe use cages the PU could be a trigger for payment accepted)
Power Switch FS The power switch is the electronical or mechanical device that will make the
physical connection for the energy flow,
(inthe use cases the PS could be a trigger for actual start/stop of charging)
Connector Cl The connector has to be mechanical locked in order to prevent hot unplug or theft
Interlock protection of the charging cord.
{in the use cases the Cl could be a trigger for ending of the charging process)

danskenergi
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Example of a use case description

7.5.2 Optimized charging with schedule to operator outside EVSH

1 Use case name Optimized charging with schedule to operator outside EYSE
2 | Usecase ID [N
3 | Description This use case covers the charging process with simple load leveling at the EVSE.
Simple load leveling can be in a parking house, where not all power outlets can deliver
full power and therefore need to dynamically adjust the max. power that the BV can
draw.
4 | Use case goal Dynamically adjustment of the max. power to be drawn by the EY
5 | Primary actors B, EVCC SECC
6 | Secondary actors | D30, FO
7 | Pre-conditions The following pre-conditions must be applied:
=  EVis connected to the EVSE
= Payment or no-payment has been done
8 | Post-conditions success end conditions:
= The EVSE will deliver power within the max. physical limits
= The EVSE will deliver power according to the request fram the secondary
actors
= The EVSE will deliver power until the BV is fully charged
= The EVSE will deliver power until the USER disconnect
Failure end conditions:
= The EVSE will not deliver power, due to circuit breaker failure
9 | Trigger Payment or no-payment has been accepted
10 | Scenario = BV will ask for the max. power limits from the EVSE
description = EVSE will reply
: ) = BV will send information about: End of charge time, energy required and max.
{see illustration EY charai
below) CNArINg power . . .
= EVSE will reply with a charging schedule based on information about: USER,
grid and market requirements, from the secondary actors
= BV will start charging according to the schedule, if it is within the capabilities of
the EY
= loop charging will begin and EY will every ¥ sec. ask for any change in the
charging setup (e.g. new charging schedule)
= EVWSE will reply
11 | Special The USER will input the requirements for ‘when the BV should be charged to a given
reguirements state' to the secondary actors, for this to be included in the schedule.
The optimization algorithms that the secondary actors use for making the schedule, is
nat part of this standard.
12 | Issues
13 | Infarmation From EVCC to SECC From SECC to EVCC
E'Y End of charge time Wax. Current/phases
Remaining battery capacity E'SE charging schedule
Max. charging power Metering readout (1)
E' charging schedule

@_

Chargngallowed uril

EXAVIPLE

1

End of chargs time
Remaining battery capaciy
1k charging pawer

Charging sthedule
(relative time, fast  harge]

Max. power from EVSE
valuel

Charging schedule

fabsolute time,
optimiszd charge)

Charging status
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Electrical vehicle Charging Spot E

| State E | Voltage on Control pilot = OV (not connected) | State A | ::\l::nected

. Current measurement — cable resistor
Current measurement — cable resistor

Control pilot not OV (connected) Check for vehicle in state B, C or D

Voltage on Control pilot = -
State F 9V

Does the CS support ‘digital communication’?

Voltage on Control pilot = 9V (connected)

PWM =5%
Binding N R
rocess? g
A
| Comm Error | PWM = 8 to 97% |
handling?

[
>

Ready for N
energy?

Ventilation on

A4 A Voltage on Control 1l
| State D | | State C | piot=6v(c),3v (D) 4
1 1 State D State C

| Charging | | Charging | v
| Charging | | Charging I S 0
o DT

EURISCO SIEMENS DONG OSTKRAFT
00

(o

AESEAREN & DEVELORMENT energy energi til gode oplevelser

i

danskenergi



electricty supplier “Browider IO
171 oAl | 744 De=cription |= credit card 3 valid payment method forthis use case? | Remouwe:
GE
= Credit card (W55, Amencan Bpress,
hlaster Card ...}
172 FR- [ 7.5 qe Addition of new smple use case and new chapter ?II
REN | b etare chapter =
i Dekurmante wad
Sretelugenrai 163
173 FR- [ 7.5 qe Change use caze name replace
Ren Th Setup charging process [0]
by
T High level communication seup
charging procesz [F]
174 OE (7.4 GE Orerview of is mis=ing, not 100°% equivalent to the former o
dacumentation E_:
Ry
E 1
R E-COMSILLTIMNG P
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ISO/IEC 15118 voting options
(option 2 most likely)
ISO 15118-1

ISO 15118-2 2010 2011
ISO 15118-3 112

Option 1 DIS ballot

— e — w

DIS ballot

RN -I-I‘ -! |
Option 3 : DIS ballot e Isip:‘:lzlzr:?
| ||
A 4
NWIP Today
approved
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ISO/IEC 15118 document set creation plan

ISO/IEC
documents 1123

ISO 15118-1
General information &
use-case definition

DIS ballot

ISO 15118-2
Protocol definition &
OSl-layer requirements

DIS ballot

ISO 15118-3
Wired physical &
data link layer
requirements

DIS ballot

-~ A
NWIP Today :151 p::gf::d
approved I v | | . |
Evaluation & specification phase Voting & r;:iew ohase N
. OTU \J
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The need for EV standardisation

Questions?
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