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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents)-

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as well.as 'information about ISO's adherg
ld Trade Organization (WTQO) principles in the TFechnical Barriers to Trade (TBT) se
/iso/foreword.html.

Thi
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5 document was prepared jointly by Technical Committee ISO/TC 22, Road vehicles, Sub
B1, Data communication, and Technical Gommittee IEC/TC 69, Electric road vehicles d

enance are

ded for the
e with the

 subject of
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terms and
nce to the
e WWW.iso

committee
nd electric

industrial trucks. The draft was circulated*for voting to the national bodies of both ISO and IEC.

Thip second edition cancels and replacesthe first edition (ISO 15118-1:2013) which has been technically

rev]sed. The main changes compared-to the previous edition are as follows:

— |new use cases and requirements for wireless communication, wireless power transfer| automatic
connection devices and bidirectional power transfer have been added; and

— |as usage of private—data and cyber security are becoming an important concern| for users,
requirements formore traceability and data privacy have also been added.

Alist of all partsin'the ISO 15118 series can be found on the ISO website.

Anyf feedback or questions on this document should be directed to the user’s national standafds body. A

conjpletelisting of these bodies can be found at www.iso.org/members.html.
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Introduction

The pending energy crisis and the necessity to reduce greenhouse gas emissions have led vehicle
manufacturers to make a very significant effort to reduce the energy consumption of their vehicles.
They are presently developing vehicles partly or completely propelled by electric energy. Those vehicles
will reduce the dependency on oil, improve global energy efficiency and reduce the total COz emissions
for road transportation if the electricity is produced from renewable sources. To charge the batteries of
such vehicles, specific charging infrastructure is required.

Much of the standardisation work on dimensional and electrical specifications of the charging
infrastrucure and the vehicle interface is already treated in the relevant ISO or [EC groups. Howgver,
the questign of the interoperability of information transfer between the vehicle, the local installation
and the grid is also of the upmost importance.

Such comrhunication is beneficial for the optimisation of energy resources and energy production
systems aq vehicles can charge or discharge at the most economic or most energy-efficient instants.
It is also rgquired to develop efficient and convenient payment systems in order tovcover the resulfing
micro-payments. The necessary communication channel can serve in the future to contribute to|the
stabilisatign of the electrical grid as well as to support additional information services required to
operate eldctric vehicles efficiently.

The requirpments of this document form the basic framework for all use’ cases descriptions and relgted
documentd in the ISO 15118 series. This document is the result of a large consensus among all the acfors
of the electiro mobility and is a guideline for implementers of the [SO*15118 series.
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Road vehicles — Vehicle to grid communication
interface —

Part 1:
General information and use-case definition

1

Thi
gen

Thi
the

Thi
bat
the

Thi

Scope

5 document, as a basis for the other parts of the ISO 15118 series, specifies terms and
eral requirements and use cases for conductive and wireless HLC between the-EVCC and

context of manual or automatic connection devices.

5 document is also applicable to energy transfer either from EVésupply equipment to che
ery or from EV battery to EV supply equipment in order to supply energy to home, to
grid.

5 document provides a general overview and a common understanding of aspects

ide

cybersecurity and privacy. It offers an interoperable EV*EV supply equipment interface to all

act

Thd
intd

NOT1
N (U
catd

NO1
absd

}t
rs beyond SECC.

ISO 15118 series does not specify the vehicle internal communication between battery

E1  Electric road vehicles specifically-are vehicles in categories M (used for carriage of pass
sed for carriage of goods) (compare ECE/TR ANS/WP.29/78 ev.2). This does not prevent vehid
gories from adopting the ISO 15118 Series as well.

E2 This document is déstined to orientate the message set of ISO 15118-2 and ISO 1511
nce of any particular use(case in this document does not imply that it will not be put into pract

reqiiired messages.

NO1
med
doc

2

E3  This docunient, ISO 15118-2 and ISO 15118-20 are designed to work independent of d
ium used. Howeéver; the ISO 15118 series is made for fitting the specified data link layers in the co
iments in thisSeries.

Normative references

rnal equipment (beside some dedicated-message elements related to the energy transfer).

Hefinitions,
the SECC.

5 document is applicable to HLC involved in conductive and wireless power transfer techinologies in

rge the EV
loads or to

nfluencing

ification, association, charge or discharge contrelMand optimisation, payment, load levelling,

e-mobility

r and other

engers) and
les in other

8-201. The
ce, with the

hta transfer
responding

Thd

following documents are referred to in the text in such a way that some or all of th

pir content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO/TR 8713, Electrically propelled road vehicles — Vocabulary

ISO 15118-2, Road vehicles — Vehicle to grid communication interface — Part 2: Network and application
protocol requirements

ISO 15118-3, Road vehicles — Vehicle to grid communication interface — Part 3: Physical and data link
layer requirements

1)

Under preparation. Stage at the time on publication: ISO/DIS 15118-20:2019.
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ISO 15118-8, Road vehicles — Vehicle to grid communication interface — Part 8: Physical layer and data
link layer requirements for wireless communication

ISO 15118-202), Road vehicles — Vehicle to grid communication interface — Part 20: 2nd generation
network and application protocol requirements

EN 50549-1, Requirements for generating plants to be connected in parallel with distribution networks —
Part 1: Connection to a LV distribution network — Generating plants up to and including Type B

[EC 61851-1, Electric vehicle conductive charging system — Part 1: General requirements

IEC 61980 cetrfereh
communicdtion betwee

transfer (WPT) systems

for

gwer

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TR 8713 and the following apply.

12

[SO and [E€ maintain terminological databases for use in standardization at the-following addresse

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Elgctropedia: available at http://www.electropedia.org/

3.1 General terms

3.1.1
actor
entity whi¢h characterizes a role played by a user or any other system that interacts with the subje¢t

3.1.2
ancillary gervices
services ngcessary for the operation of an €lectric power system provided by the system operator and/
or by powdr system users

[SOURCE: IEC IEV Electropedia, 61743-9, modified — The Note has been removed.]

3.1.3
association
procedure to establish thewireless communication between the SECC (3.1.68) controlling the charging
infrastructure [e.g. coils)for WPT (3.1.76)] and the EVCC (3.1.31)

3.1.4
authentication
procedure [between the EVCC (3.1.31) and the SECC (3.1.68) or between the USER and the EV (3.1{30)
supply equiipment or the SA, to prove that the provided information [see identification (3.1.49)] is either
correct, valid, or it belongs to the EVCC, the USER or the SECC

3.1.5
authorization
procedure to verify if an EV (3.1.30) is allowed to charge (3.1.12) or discharge (3.1.22)

3.1.6

automatic connection device

ACD

components supporting the automatic connection and disconnection process for conductive energy
transfer between an EV (3.1.30) and the EV supply equipment (3.1.33 and 3.1.34)

2) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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3.1.7
basic signalling

ph

No

ysical signalling according to the pilot function (3.1.55)

te 1 to entry: This definition is provided by [EC 61851-1:2017, Annex A.

3.1.8
battery management system
BMS
electronic device that controls or manages the electric and thermal functions of the battery system and
that provides communication between the battery system and other vehicle controllers

3.1

bidjrectional power converter

BP

stabilized power supply device which delivers BPT (3.1.10) functions

3.1]10
bidjrectional power transfer

BPT

conjbination of forward or reverse power transfer sequences

3.111
cerfificate
eledtronic document which uses a digital signature to bind a‘public key with an identity

No

te 1 to entry: The ISO 15118 series describes several certificates covering different purposes, e.g.

certfificate including the EMAID and OEM (3.1.52) provisiening certificates.

3.1112

ch

arge

store electrical energy in the vehicle battery

No
as

teé 1 to entry: In the first edition of thi§_document, the words “charge” or “charging” were used
al generic term. In this edition, in ofder to be more precise and to cover with one word forwarg

Revgrse Power Transfer (3.4.2) the terms “charge” and its declinations have been replaced by “ener
whdn appropriate. When energy transfer is used in a sentence, this means that both directions of poy
possible.

No

the pmount of energy stored in the EV (3.1.30) battery which can be different than the total energy
to the EV.

No

te¢ 3 to entryiIniSome sentences, the word “charging” is still used. For example, the words “charg

stilllused.

3.1113

ch
po

fhe contract

intensively
(3.4.1) and
by transfer”
ver flow are

te 2 to entry: The term(“charge” (and the associated verb) has in this text a precise definition i relation to

transferred

ng site” are

arger

3.1.14

ch
CS

arging station operator
0]

EV supply equipment operator
secondary actor (3.1.64) responsible for the installation and operation of a charging infrastructure
(including charging sites) and the management of electricity to provide the requested energy transfer
services

Note 1 to entry: The term CPO (Charge Point Operator) is also used in the ISO 15118 series. This term is not
recommended for trademark reasons.

© IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=aa85fa2c6523260ead8e327e1ab49d8e

ISO 15118-1:2019(E)

3.1.15

communication session
sequence of time where the EVCC (3.1.31) and the SECC (3.1.68) interactively exchange digital
information in order to manage charging or discharging the EV (3.1.30) battery

Note 1 to entry: A communication session can be paused and resumed later several times. The communication
session encapsulates zero or more energy transfer periods (3.1.37).

3.1.16
contactor

electrically controlled switch used for switching a power circuit

Note 1 to er]try: Unlike a circuit breaker, a contactor is not intended to interrupt a short circuit current.

Note 2 to 4
power supp

3.1.17
credential
document

3.1.18

demand a
function th
energy tra

EXAMPLE
information
along with
time limitat]
situation.

3.1.19
demand c}
DCH
entity for g

Note 1 to e
part of the

Note 2 to e
aswell as w

EXAMPLE

Collect
transfo
(includ

ntry: As far as communication is concerned, the contactor occurs as a trigger (3.1.70) for
ly.

httesting the permission of the EV (3.1.30) to be charged (3.1.12) or todischarge (3.1.22)

hd prognosis
at covers the collection of grid and local installation conditions which applies to the ac
hsfer process

The sales tariff table (3.1.63) containing a price, CO ¢ontent and percentage of renewable en

vs. time based on grid, energy production, energy demand and customer contract informa
An optional contract-based current limitation. Thegrid schedule (3.1.46) containing a curren
ion at the specific EV (3.1.30) supply equipment dué to local installation and local electricity den

earing house

rid negotiation that provides infermation on the load of the grid

try: The demand clearing house mediates between two clearing partners: an SECC (3.1.68) and
ower grid connected to thiis,SECC. Most likely this function will be served by a system operator.

try: Demand clearing heuse and meter operator (3.1.51) may exchange information with each o
ith other actors (3.1

A DCH typiecally fulfils the following tasks:

all necessary information from all parts of the power grid, e.g. current or forecasted load of |
rmers, distribution grid, power substation, transmission grid, transmission substation, power pl
ngxenewable energies) and predicted energy transfer schedules (3.1.39) submitted by EVCCs (3.1

the

fual

Ergy
ion,
[ VS.
and

the

ther

ocal

hnts
31).

1l

daF

Consol

otha caollactad dinfarmation +0 o “Grid e filn” and offar- it v CECC
e-tre-correcteer e HH e atio+toa—gHaprothre—aiaorteritt6>eve

o < /ENICCc
5+t SV ooST

trere

collected grid profile.

changed.

3.1.20
distribute
DER

d energy resources

Provide energy transfer schedule proposal for the connected EV (3.1.30) to the requesting SECC based on the

Inform the SECC as to the necessity for an updated energy transfer schedule if the grid profile has changed.

On the contrary, the SECC will inform the demand clearing house if the EV's energy transfer schedule has

distributed set of one or more energy service resources, including generators, energy storage and

controllabl

4

e load, that can be used to deliver ancillary services (3.1.2)
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21

departure time
point in time when the user intends to unplug the car and/or leave the charging site

3.1.

22

discharge
release the electric charge of the vehicle battery

3.1.

23

discovery
phase in which an EV (3.1.30) obtains a list of available SECCs (3.1.68) in its wireless communication range

31
dis
DS(
ent

Not
poir

Not
con
volt

31
e-m

mobility needs expressed by the EV (3.1.30) user in terins of departure time (3.1.21), minin

and

31
e-1m
EM
ent
con

Not

Not
wel

24

'ribution system operator
)
ty responsible for the voltage stability in the distribution grid

b 1 to entry: Electricity distribution is the final stage in the physical delivery(ef electricity to
t, e.g. end user, EV supply equipment (3.1.33 and 3.1.34) or parking operator.

b 2 to entry: A distribution system network carries electricity from the'tfansmission grid and ¢
umers. Typically, the network would include medium-voltage poweftlines, electrical substatio
hge distribution wiring networks with associated equipment.

25
obility needs

maximum energy request (3.5.2) and target energyrequest

26

obility operator clearing house

DCH

ty mediating between two clearing.partners to provide validation services for roaming
fracts of different EMSPs (3.1.27)

e 1 to entry: EMOCH mediates for the purpose of:

collecting all necessary contract information like the EMAID, the EMSP, the communication path
roaming fees, begin and end dates of the contract, etc.;

providing the SECC (3-1:68) with confirmation that an EMSP will pay for a given EMAID [authoriz
of valid contract]Cand

transferring@n-SDR (3.1.66) after each energy transfer period (3.1.37) to connect the EMSP and th
of the identiffed contract.

e 2 toentry: The EMOCH, EMSP and meter operator (3.1.51) may exchange information with e:
as‘other actors (3.1.1).

the delivery
elivers it to

ns and low-

hum (3.5.1)

regarding

o the EMSP,

ntion (3.1.5)

b EP (3.1.29)

ch other as

3.1.

7/

e-mobility service provider
EMSP
entity with which the customer has a contract for all services related to the EV (3.1.30) operation

Note 1 to entry: Typically, the EMSP will include some of the other actors (3.1.1), like the spot operator or EP
(3.1.29), and has a close relationship with the distribution system operator (3.1.24) and meter operator (3.1.51).
An OEM (3.1.52) or utility could also fulfil such a role.

Note 2 to entry: The EMSP validates EMAIDs from his customers, which were received either from the EMOCH
(3.1

.26), other EMSPs or spot operators the customer is in relation with.

Note 3 to entry: The EMSP issues EMAIDs to his customers.
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3.1.28

electric energy meter

EEM
equipment

for measuring electrical energy by integrating power with respect to time

Note 1 to entry: The equipment complies with IEC 62052-11 and IEC 62053-21, IEC 62053-52.

Note 2 to entry: Some use cases (3.1.71) need the amount of electric energy measured by the electric energy
meter and communicated through the SECC (3.1.68) to the EVCC (3.1.31), while other scenarios do not need
a separate electric energy meter. The EV (3.1.30) may get this information and use it according to the OEM’s
(3.1.52) intentions.

3.1.29
electricity
EP

entity who
through a

Noteltoe

Note2toe
Peak Prices

3.1.30
electric ve
EV

all road ve
from on-bd

[SOURCE: [EC 61851-1:2017, 3.1.32]

3.1.31
electric ve
EVCC
embedded
SECC (3.1.6

Note 1 to entry: Such specific functions cpuld be e.g. controlling input and output channels, encryption or

transfer bef]

3.1.32

electric ve
EV power
equipment
directions;

— from apn electrical installation or supply network to an EV (3.1.30) for the purpose of charging;

|

provider

Ke activity is the wholesale purchase of electricity and the subsequent direct resale to a cl
ontract

ry: The provider may also deliver energy related services.

ry: Provider can generate flexibilities through modulation of electricity(sices (Time-of-Use, Cri
.), flexibilities which can have value on energy markets and/or for network operations.

hicle

hicles, including plug-in hybrid road vehicles (PHEV{;.that derive all or part of their ene
ard rechargeable energy storage systems (RESS)

hicle communication controller

system, within the vehicle, that implements the communication between the vehicle and
8) in order to support specific fufictions

ween the vehicle and the SECC.

hicle power system
Kystem
or combination of equipment providing dedicated functions to supply electric power in K

from a

ient

Fical

rgy

the

Hata

oth

hnd

NDER (2 1 0—}1,1 EV 4+ civen ey ot azoely o dbhn gt d £o t b n i n o Arging

AR IR T A afdicch
D1t LJ-L otV tOSuppry nttw o Ottt TOF-t1e PuaTrpost-oOr SEnat (=322 79

Note 1 to entry: The former function is equal to the EV supply equipment (3.1.33 and 3.1.34), provided by IEC

61851-1.
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3.1.33

electric vehicle supply equipment

EV supply equipment

<conductive power transfer> conductors, including the phase(s), neutral and protective earth conductors,
the EV (3.1.30) couplers, attached plugs, and all other accessories, devices, power outlets (3.1.58) or
apparatuses installed specifically for the purpose of delivering energy from the premises wiring to the
EV and allowing communication between them as necessary

Note 1 to entry: This document will keep the wording “EV supply equipment” for any energy transfer process but
the definition will depend on the technology used.

3.134

ele¢tric vehicle supply equipment
EV supply equipment

<wifeless power transfer> off-board electronics that supply the electric power through'the pfimary and
secpndary device to the EV (3.1.30) including all housings and covers

[SOPRCE: IEC 61980-1:2015, 3.3]

3.135

ele¢tronic control unit

EC

unif providing information regarding the vehicle

3.1136

endrgy management system
EM§p
system that controls the electric power transfer amongthe DER (3.1.20), premises appliances gnd the grid

Notg¢ 1 to entry: The EMS is similar to the HEMS or. RNEMS (3.1.57).

3.1137
endrgy transfer period
seqpence of time between the beginning’of energy transfer and the end of the energy transfgr

EXAMPLE1 One or many periods of charging or discharging the battery, doing pre-condition|ng or post-
conglitioning.

EXAMPLE 2 Energy transfer.tan be achieved, for example, through a cable connection or though WPT (3.1.76).

EXAMPLE 3  End of eflengy transfer can be achieved, for example, with the disconnection of the cpble or with
leavling the parking placg.

3.1{38
endrgy transfér scenario
conpbinatienof use case (3.1.71) elements to fulfil a specific energy transfer use case

3.1{39
ene

scheme which contains the power limits for charging or discharging the battery during an energy
transfer period (3.1.37)

Note 1 to entry: The EV (3.1.30) should apply the negotiated limits as close as possible, to allow power balancing
for the EMS (3.1.36) or the DSO (3.1.24).

EXAMPLE The schedule is calculated based on the target setting (3.1.69), sales tariff table (3.1.63) and grid
schedule (3.1.46) information, respecting the corresponding current limitations, i.e. using the lowest current value.
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3.1.40

energy transfer method
element which allows the EV (3.1.30) to select its desired energy transfer methods in case both the EV
supply equipment (3.1.33 and 3.1.34) and the EV support multiple energy transfer methods and different
plugs and sockets

Note 1 to entry: See IEC 62196.

3.141
EV supply
EVSEID

equipment ID

unique ideftification (3.1.49) of the EV supply equipment (3.1.33 and 3.1.34)

3.1.42
external i
EIM
external n
equipment

EXAMPLE

Note 1 to e
every time.

3.1.43

fastrespo
services ag
limited to ¢

lentification means

eans that authorized the coupled EV (3.1.30) to be served by services from the EV su
(3.1.33 and 3.1.34)

NFC, RFID, SMS credit/debit card, smartphone or web application, phone call.

nding services
apted to energy secondary actors’ (3.1.64) real-timé eonstraints leading to data exchar
bnergy level boundaries

Note 1 to enftry: Energy secondary actors’ real-time constraints'are in the order of a few seconds.

3.1.44

fleet operator

FO
person or
(3.1.27)

3.1.45
flexibility
party whig

3.1.46
grid sched
function w

egal entity operating several El/s;(3.1.30) and who can have the contracts with the El

operator
h aggregates flexibilities for its customers

ule
hich sets the-power level at a specific time based on the local grid situation

Note 1 to erftry: Parameters to calculate the grid schedule are e.g. local grid demand and supply situation, ag

and forecast.

bply

htry: EIM also support "charging for free" (fair mode) to be given a‘positive authorization (3{1.5

ges

VISP

tual

3.1.47
high level
HLC

communication

bidirectional digital communication using protocol and messages and physical and data link layers

Note 1 to entry: As specified in the [SO 15118 series.

Note 2 to entry: HLC in the ISO 15118 series is compliant with the term digital communication in SAE J1772,
SAE 2836, SAE 2847 and SAE 2931.
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3.1.48

human machine interface

HMI

interface allowing the vehicle user (3.1.75) to receive information relative to the energy transfer process
and provide input to the energy transfer system

Note 1 to entry: All information from a user (input) or displayed to a user (output) will be performed through an
HMI.

Note 2 to entry: The HMI could be implemented as a function of the EV (3.1.30), EV supply equipment (3.1.33 and
3.1.34), mobile phone, etc.

3.149

identification
profedure for the EVCC (3.1.31) or USER to provide its identifying information, for’the purpose of
authorization (3.1.5), mostly to provide its capability for payments

EXAMPLE Contract certificate (3.1.11), credit card number, etc. and/or procedure for the SEC{ (3.1.68) to
proyide the EV supply equipment ID (3.1.41) to the EVCC.

Note 1 to entry: For simplicity reasons, within the ISO 15118 series, the terin-“identification” inclufes also the
authentication (3.1.4) of the provided identifying information, i.e. this infermation is correct, or it bglongs to the
EV(QC, the USER or the SECC.

3.1]50

level selector
fungtion to select the lowest value among the data issued from the demand and prognofis (3.1.18)
funftion, and then to feed the result to scheduling function

Notg¢ 1 to entry: This function may be implemented_in the EV (3.1.30) or the EV supply equipment|(3.1.33 and
3.1.84).

3.151

meter operator

MO

body having the legal responsibilityfor the installation and maintenance of the EEM (3.1.28]

3.1]52

original equipment manufacturer
OEM

profducer who manufdetures products or components that are purchased by a company apd retailed
under that purchasing company’s brand name

Note¢ 1 to entry: The OEM refers to the company that originally manufactured the product.

Note¢ 2 to entry: When referring to automotive parts, the OEM designates a replacement part made by the
marjufacturer of the original part.

3.1/53
pairing
process by which a vehicle is correlated with the unique EV supply equipment (3.1.33 and 3.1.34) at
which it is located and from which the power will be transferred either through a cable or through a
wireless technology

Note 1 to entry: The pairing process is sometimes called the “association (3.1.3) problem”.

3.1.54

paying unit

PU

device on the EV supply equipment (3.1.33 and 3.1.34) side that offers payment methods

EXAMPLE Payment methods: EIM (3.1.42), cash, credit cards, etc.
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Note 1 to entry: If the EVCC (3.1.31) normally chooses a payment method, then the paying unit indicates to the
SECC (3.1.68) whether the customer is authorized or not.

3.1.55

pilot function
means, electronic or mechanical, that ensures the conditions related to the safety or the transmission
of data required for the mode of operation, compliant with IEC 61851-1

3.1.56
plug and c

harge

park and charge for WPT

PnC

identificati
vehicle ang
from the d

Note 1 to enftry: The aspects of energy transfer may include load control, authorization (3.1.5) and billing.

3.1.57

private network energy management system

PNEMS
functional
in the priv

Note 1 to
electricity s

Note 2 to e
cluster of E'|
time balanc

bn (3.1.49) mode where the customer just has to plug or park, in case of WPT (3.1.76),¢
all aspects of energy transfer are automatically taken care of with no further interven
river

component responsible for managing equipment consuming, ppeducing or storing electri
hte network

entry: A PNEMS provides the expected services while fulfilling contracted conditions with
upplier, the DSO (3.1.24), the flexibility operator (3.1.45) or any other system operators.

htry: A PNEMS negotiates with the CSO (3.1.14) the power available for the charging site and
Y supply equipment (3.1.33 and 3.1.34) within the frame of an operational planning function and a
e function.

Note 3 to entry: In this document the PNEMS is also called EMS (3.1.36).

3.1.58

power outflet

socket out
to be insta

3.1.59
power out]

unique identification (3.1.49)0fthe power outlet (3.1.58) to the vehicle

3.1.60
power tra

function that confitms the maximum current which is allowed to be transferred from or to the

supply equi

Note 1 to ern

et or, in the case of a fixed cable, Connector, that provides power to the EV (3.1.30), typic
led with the fixed wiring

let ID

hsfer control

pment (3.1.33 and 3.1.34) based on the energy transfer schedule (3.1.39)

heir
[ion

Ccity

the

the
real

ally

EV

e of

tryy Actual charge current to the battery should be controlled by the BMS (3.1.8). It is not in scofy

the ISO 151

3.1.61

O Serles.

primary actor
entity involved directly in the energy transfer process

3.1.62

pulse width modulation

PWM

pulse control in which the pulse width or frequency, or both, are modulated within each fundamental
period to produce a certain output waveform

10
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3.1.63
sales tariff table
function of price related information over time

Note 1 to entry: The sales tariff table provides input for calculating an energy transfer schedule (3.1.39).

Note 2 to entry: The sales tariff table can be issued by a secondary actor (3.1.64), e.g. EP (3.1.29), EMS (3.1.36) or
EMSP (3.1.27).

Note 3 to entry: The sales tariff table should reflect “supply and demand balance of the electricity provider” and
“usage of green energy” (e.g. wind mill, photovoltaic).

Not¢ 4 to entry: Information of the chosen tariff should be included in the service detail record.
Notg 5 to entry: The sales tariff table can be updated periodically. It may differ by country orEP:
Note 6 to entry: There may be multiple sales tariff tables existing for one customer.

Note 7 to entry: The sales tariff table information should be constructed in such adway that normal fluctuations
on the grid side will not lead to an insufficiently charged EV (3.1.30) or cost increase:

Not¢ 8 to entry: The contract-based current limitation might vary over time,“e_g. lower value during dlaytime and
higher value during the night.

3.1l64
secpndary actor
entity involved indirectly in the energy transfer process

Note 1 to entry: Secondary actors may exchange informatjon between each other.

Notg 2 to entry: Secondary actors could also be a single\entity.

stafjus where the SECC (3.1.68) or any other device in general has the ability to go onling, but being
onljne is not required synchronously to the referring use case(s) (3.1.71)

3.1/66

seryice detail record
SD}

datp package with all necessary information that an EMSP (3.1.27) needs for billing, infprming the
cusfomer about the V2G(3.1.74) session and to ensure traceability of the transactions.

Note 1 to entry: Some data may be sent from the EV supply equipment (3.1.33 and 3.1.34). Some data may be
origiinally owned by the EMOCH (3.1.26). Some data may be created at the EMOCH. Some recordd are sent to

EMYP for billihg or informing their customers.

rout the €SO

Note 1 to entry: An EMAID may be used for activation.

3.1.68

supply equipment communication controller

SECC

entity which implements the communication to one or multiple EVCCs (3.1.31) and which may be able to
interact with secondary actors (3.1.64)

Note 1 to entry: See ISO 15118-2.

Note 2 to entry: Further details regarding possible architectures are given in Annex A.
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Note 3 to entry: Functions of a supply equipment communication controller (3.1.68) may control input and output
channels, data encryption, or data transfer between the vehicle and the SECC.

3.1.69

target setting
function which covers the following user demand-related information:

depart

energy,

ure time (3.1.21);

amount of energy required for charging or available for discharging;

I'rnncjfpr schedule (2 1 QQ); and

energy

3.1.70
trigger
event that

3.1.71
use case

transfer type

ill start or be a condition in the use case (3.1.71)

description of a system’s behaviour as it responds to a request that originates.from outside that sys

Note 1 to e
The use cas
threads thr

Note 2 to en
this documd

3.1.72
value-add
VAS

try: In systems engineering, a use case describes “who” can do “Wwhat” with the system in ques
e technique is used to capture a system's behavioural requirements by detailing scenario-dr
bugh functional requirements.

try: The term “energy transfer scenario (3.1.38)” is used siniultaneously to the term “use case” wi
nt.

pd services

elements not directly needed for the pure energy transfer between the EV (3.1.30) and the EV su

equipment

3.1.73

vehicle co
means of e
or discharg

3.1.74
vehicle to
V2G
plug-in ele
dischargin

Note 1 to e

(3.1.33 and 3.1.34)

ipler
habling the manual connection of a flexible cable to an EV (3.1.30) for the purpose of charg
'ing the traction batterj€s, consisting of two parts: a vehicle connector and a vehicle inlet

orid

ctric vehicle” (3.1.30) interaction with the electric grid, including charging as wel
b and bizdirectional communication interface

try: The first part of this definition is excerpted from the scope of the V2G Domain Expert Wor

fem

ion.
ven

thin

bply

Ping

as

King

NIST

Group, SGIP]
3.1.75

vehicle user
person or legal entity using the vehicle and providing information about driving needs and consequently
influencing energy transfer patterns

Note 1 to entry: Driving needs, such as range and time of availability, are necessary to achieve the most

appropriate

3.1.76

energy transfer scenario (3.1.38).

wireless power transfer

WPT

transfer of electrical energy from a power source to an electrical load via electric and or magnetic fields
or waves between a primary and a secondary device

12
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3.2 Control modes

3.21

scheduled mode

control mode where the EVCC (3.1.31) and SECC (3.1.68) have negotiated a power profile fulfilling the
user's mobility needs and based on the energy target, power and tariff information

Note 1 to entry: In this control mode, the EV (3.1.30) is in charge of fulfilling the user’s mobility needs.

3.2.2

dynamic mode
confrol mode, without negotiation, where a secondary actor (3.1.64) system controls the _power flow
fulfjlling the user's mobility needs and its own constraints

3.3| Architecture channel

3.31
dugdl architecture channel
eledtrical and information architecture in which two separate energy meters are used for the forward
and reverse power flow

3.3]2
single architecture channel
eledtrical and information architecture in which one singleenergy meter is used for both the forward
and reverse power flows

3.4 Forward and reverse power transfer

3.41
forward power transfer
FPT
power transfer from the external power supply to the vehicle battery via the EV supply| equipment
(3.1.33 and 3.1.34)

3.4)2
reverse power transfer
RPT
power transfer from thé yehicle battery to home, loads or grid via the EV supply equipment (3.1.33
and 3.1.34)

3.5 Minimunyand maximum energy request limits

3.5{1
minjimum energy request
mi:[imum energy stored in the battery requested by the EV (3.1.30) at any time during the BPT
(3.1

10) period

Note 1 to entry: If the difference between the current state of charge and the minimum energy request is negative,
immediate charging has to be performed.

3.5.2

maximum energy request

maximum energy stored in the battery requested by the EV (3.1.30) at any time during the BPT
(3.1.10) period

Note 1 to entry: If the difference between the current state of charge and the maximum energy request is positive,
immediate discharging can be required.
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3.6 Source generator modes

3.6.1

voltage source generator mode
mode in which the system {EV (3.1.30) + EV supply equipment (3.1.33 and 3.1.34)} is able to power wires
that would not be powered otherwise

3.6.2

current source generator mode
mode in which the system {EV (3.1.30) + EV supply equipment (3.1.33 and 3.1.34)} is able to supply
current independently of the voltage

4 Abbr

ACD
BMS
CSO
DCH
EBC
ECU
EEM
EIM
EMAID
EMOCH
EMS
EMSP
EP

EV
EVCC
EVPS
EVSEID
FO
FPT
GW
HAN
HEMS
HLC

14

bviated terms

automatic connection device

battery management system

charging station operator

demand clearing house

EV supply equipment booking confirmation
electronic control unit

electric energy meter

external identification means

e-mobility authentication identifier
e-mobility operator clearing house
energy management system

e-mobility service proywider

electricity provider

electric vehicle

electric vehicle communication controller

electric vehicle power supply

electric vehicle supply equipment identifier

fleet operator

forward power transfer

gateway

home area network

home energy management system

high level communication
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HMI human machine interface

LAN local area network

MO meter operator

OEM original equipment manufacturer

PLC power line communication

PnC plug and charge or park and charge in case of WPT

PNILMS private network energy management system

PU paying unit

PWM pulse width modulation

RCI] residual current device

RPT reverse power transfer

SA secondary actor

SDH service detail record

SEQC supply equipment communication controllef

USHR vehicle user

VAS value-added services

V2( vehicle to grid

WP[T wireless power transfer

5 |Requirements

5.1| List of requirements

Imglementers of this-document shall comply with the requirements listed in Table E.1 of Aniex E.
5.2 General'communication requirements

Commumnication in the context of this document could be differentiated into two concepts cglled “basic
signalling” and HLC. This document and ISO 15118-2 or ISO 15118-203) specify only HLC.

HLC shall be used to enable features like identification, payment, load levelling, energy transfer
control and value-added services. The relations between “basic signalling” and HLC are specified in
[SO 15118-2,1S0O 15118-3,1S0 15118-8 and ISO 15118-20. In the context of “basic signalling”, items such
as vehicle states, control pilot handling for safety and initialization of the energy transfer process are
defined (see also 3.1.30).

In case of AC energy transfer, the charger located in the EV shall perform the energy transfer control.

In case of DC energy transfer, the charger located in the EV supply equipment shall perform the energy
transfer control.

3) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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Information exchange with HLC only occurs if both the EV and the EV supply equipment are equipped

with a HLC

device.

Several options shall be considered. The interoperability between EVs and the EV supply equipment
that implement the different options is described in 7.5.

On the

EV supply equipment side:

EV supply equipment does not support HLC;
EV supply equipment supports HLC; and

EV

On the

EV

EV

EV

There are §
capabilitie
user-accep
ISO 15118-

The followj
Clause 7:

The mn

communication between the EVCC and the SECC.

All da
crypto

Comm

equipr]

The billing
agreement

NOTE1 1
implemente

NOTEZ2 1

supply equipment requires HLC.
EV side:

does not have any HLC means;
supports HLC; and

requires HLC.

ome combinations requiring timeout handling due to the initial mismatch of communica
5. This timeout duration ensures that the overall initialization“duration does not exce¢
Lable period of time. Timeouts are defined in ISO 15118¢2,1SO 15118-3, ISO 15118-8
20.

ing general requirements build the basis for definihg the use cases elements describe

echanisms defined in ISO 15118-3 and/or-ISO 15118-8 shall be used to establish

fa communication between the EV_and the secondary actor is confidential. Appropr
graphy shall be applied to protect thé data exchanged between the EV and the secondary ac

inication data shall be protected against modification or imitation (hacking).

hent.

principles, e.g. peF-hour, are defined by the EMSP and will be included in the contrac
between the opérator and the customer.

SO 15118-2_describes the security threat scenarios against which protective measures
d.

'he eleetric energy offered can also be included in other fees (e.g. a parking fee).

fion
ed a
and

d in

the

iate
tor.

If separate billing is required, the)electric energy transferred shall be measured in the EV supply

fual

are

NOTE 3

[here is no direct communication from the EVCC to a smart meter defined within this docuni

ent.

Meter data will be exchanged between the EVCC and the SECC depending on the use case. The communication
between the SECC and the smart meter is outside the scope of this document.

5.3 User-specific requirements

5.3.1 Re

liability, availability, error handling and error reporting

The energy transfer shall

— be completed by a predetermined point in time; and

— in the case of any exceptional circumstances, i.e. if the energy transfer schedule cannot be met and
if the total energy amount cannot be transferred by the announced point in time, a specified error

16
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reporting procedure to inform the user should be triggered as soon as possible (see ISO 15118-2 and
1SO 15118-20%).

If there is a negotiation process for the energy transfer schedule e.g. because of the load levelling needs
of the electrical grid, the protocol shall implement methods to indicate whether the target setting
values could be fulfilled or not.

In the event that the requested energy transfer schedule cannot be fulfilled, a re-negotiation of the
energy transfer schedule shall be initiated for alternatives.

EV manufacturers or EMSPs can choose suitable methods to inform their customers about unexpected
difffrences from the negotiated energy transier schedule.

Anyf communication error shall be detected and controlled either by the EV supply equipment or the EV.
Errpr handling is performed according to the ISO 15118 series and IEC 61851-1.

5.3{2 Private data protection
Priyate information and user data shall only be readable by the intended. recipient.
Priyate information shall be transferred to third parties only when necessary.

NOTE “When necessary” means that data is transferred to a party only if this party needs|the private
infofmation data to comply with a requirement expressed in a use ease-or in the protocol.

Usefrs shall be informed about who has access to their private data.

Usefrs shall be able to transfer their personal data stoyed from their EV to another EV without being
preyented from doing so by their EV.

5.3/3 Ease of use

Endrgy transfer scheduling processes «may be complex and sophisticated. In order to ensure their
invglvement, solutions shall be presented in a clear and simple manner to the users. Similan]ly, the HMI
shall be as easy to use as possible. However, this ease of use shall not prevent the user fron] accessing,
before, during or after the V2G session, the information related to his e-mobility needs like|target and
current state of charge (SOC),energy transfer current state and efficiency.

Theuser shall have access.toall private information stored in the EV without third parties’ infervention.

Theg user shall be able“to remove all private information stored in the EV without thifrd parties’
intgrvention.

5.4) OEM-specific requirements

An pnergytransfer schedule is calculated either by a secondary actor, the EV supply equiprnent or the
EV, based on the information from the user, charging site and energy grid and is transferred ppack to the
gridtoattow the planming of other £vs:

The EVCC and SECC shall provide the possibility to adapt the energy transfer schedule from either side
if required.

NOTE1 It is possible to divide the energy transfer schedule into different phases like energy transfer
postponement, energy transfer process interruption and energy transfer in progress.

NOTE 2  Electrical or physical limits of the installation (EV supply equipment and electrical wiring) have
higher priority than the requested energy transfer schedule.

If the information is available, the EV may be able to send prices-related information to the EMS via
the EV supply equipment (e.g. price per kilowatt hour or CO2 % or the last price the EV has paid for

4) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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charging the battery). Then, the EMS may use this information to decide on any charging or discharging
strategy for the future.

To store certificates or other user-/customer-specific information related to the charging process in the
EV, the following requirements shall be fulfilled (for additional information see Annex B):

a) It shall be possible over the lifetime of the EV to change customer-specific information under the
following circumstances:

— at EV production;

tl’“l dals £ s 4 £ oL YT
a V- OaCTIvET y cU COSTOTIICT TCSPOTTSTSTar c oTr v uasSagt,

— when the energy contract is changed by the customer;
— when the certificate expires;

— if the EVCC or the component which stores the user-/customer-specific data will be replaceld in
a workshop;

— when the vehicle is discarded;
— when the vehicle is stolen;
— when the vehicle is sold as a used car by the user.

b) Any type of customer-related data shall conform to the following requirements and progess
boundpry conditions:

— Limited storage and processing capacity available at a control unit for EV-specific data or
certificates.

—

— Sipce the production of the EV may happen months before delivery to a customer, no data
specific to the future customer nor contraet shall be written at production time.

— OHM provisioning certificate may be,changed during EV life time.
NQTE It could be helpful to offer secure data storage in the EV for more than one OEM provisiohing
certificate and several contragt certificates. Customer-related data stored in EVs may be used for more

than 20 years.

— Maintenance of an EV.atindependent workshops should be possible.

5.5 Utility-specificréquirements

5.5.1 Power limiting for grid control or local energy control

low-voltage lines and transformers. In order to minimise overloading situations and local perturbations
due to a large number of EVs charging in the same time, external energy actors like DSO, EP, FO, or local
actors like EMS will have to influence the energy transfer schedule and maximum power profile. The
EMS will play a central role in this influence as external actors may not have natural direct access to
the EV supply equipment communication infrastructure. The way the EMS is informed of the local or
external constraints, and similarly the way the EMS will inform the SECC of those constraints are out of
scope of the [SO 15118 series. The constraints can be expressed for example in term of maximum power
during a certain period of time, positive for charging or negative for discharging, and also in financial
or environmental terms.

The EV supply equipment, being informed of the energy constraints by energy SAs, shall prepare
and communicate to the EVCC the elements necessary to establish the target setting (use cases F of
Clause 7).
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Target setting shall depend on the control mode selected.

The SECC shall inform the EVCC of the maximum available power level to optimize local grid energy usage.

Anytime during the energy transfer the EVCC or the SECC may trigger a change of the control mode or
of the power schedule.

The support of the ISO 15118 series by EVs shall not prevent the usage of basic signalling in case the
charging site does not support HLC (see Table 2 for details).

5.5.

2 Current and voltage limits for EV supply equipment protection
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maximum nominal current circulating between the EV supply equipment and the E
bed the ratings of the supply rating installation and the ratings of the attached cablé.asse

maximum nominal voltage between any wire of the cable shall not exceed the rating d
embly.

SECC shall indicate to the EVCC the maximum nominal current that cancirculate betw
the EV supply equipment. The current indication shall correspond to the current that ca
hout overloading the local installation.

SECC shall indicate to the EVCC the voltage rating of the cable assembly.

e current or the voltage exceeds the limits indicated by the'EV supply equipment during

fines of ISO 15118-2 and, in case of an emergency, basic signalling routines.

3 Current and voltage limits for EV protection

EVCC shall indicate to the SECC its voltage and current limitations (both maximum and
Fging and discharging) based on its cefmponent rated values, on the current operating
luding temperature) and on internal\limitations.

he current or the voltage exceeds the limits indicated by the EV, during the energ
ress, the EV may interrupt the energy transfer process using predefined routines of IS
15118-20%) and, in case of ah emergency, basic signalling routines.

4  Authorization of charging services

EV supply equipment identifies itself to the EV and performs authorization to check
wed to charge. Typically, the EV supply equipment allows charging if the EV or the USER p
hanism fofgpayment. For this purpose, the EVCC may present the EMAID, or the USER
e credit’card/debit card or deposit some cash at the EV supply equipment or do authori
- or smartphone-based service.
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hseof authorization using the contract certificate, the protocol shall allow the exchange

relevant information between the EVCC and the SECC.

The validation of the contract-relevant information shall be achieved by an indication of acceptance
or non-acceptance between the vehicle, the EV supply equipment and, if needed, the user. It shall be
managed in a way that misuses are prevented.

In case of the USER presenting payment-relevant information at the EV supply equipment, such an
exchange of information is not applicable.

EXAMPLES
payment.

Parking information (to integrate charge into parking fees), EIM, debit/credit card, cash, mobile

5) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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5.5.5 Authorization of energy transfer from the EV to the EV supply equipment

The EV supply equipment shall allow energy transfer from the EV only if mandated by a validated SA or
by the user. Typical RPT systems are providing AC by the EV with an on-board converter or providing
DC by the EV with an off-board converter.

NOTE A validated SA is an actor having a valid contract with the user providing bidirectional or reverse
power transfer services. Example of possible SAs are: EMS, EMSP, DSO, FO, EP...

The EV supply equipment shall provide local electricity quality requirements to the EV.

Before allopne—en SA

mandating|the energy transfer.

In case of EIM identification mode, the SA validity checking procedure shall be achieved by‘an explicit
indication [of acceptance or non-acceptance by the user of the energy transfer from thé EV. This
indication phall be managed in a way that misuses are prevented.

In case of puthorization using an EMAID, the protocol shall allow the exchange.6f contract-releyant
information between the SECC and the SA mandating the energy transfer from the EV.

In case of|authorization using the contract certificate, the validation of tlie SA mandating endrgy
transfer frpm the EV shall be achieved by checking the validity of the SA certificate.

In case of puthorization using the contract certificate, and if the EM.supply equipment is not able to
check the JA certificate validity, then energy transfer from the EV:shall not be allowed.

The EMAII) of the validated SA shall be indicated in the SDR.

5.5.6 Retrofitting

In order t¢ allow the upgrading of existing charging sites (the EV supply equipment) by adding a
component, the HLC systems shall be defined in,a way that an upgrade of the existing infrastructurfe in
complianc¢ with the ISO 15118 series is possible:

Furthermdre, in case the new component does not fully integrate the existing components in thg EV
supply equipment (separated control pilet or SECC architecture), the newly installed SECC shall kpow
and procegs the physical limits of the EV supply equipment as well.

5.6 Wirgeless communication requirements

5.6.1 General

Compared |to conductive requirements, some additional requirements are introduced when using|the
wireless cqmmuuiiication interface, since in the case of conductive power transfer, HLC may start before
the driver hasplugged-in. In the case of WPT, no action of plug-in is present and specific requiremg¢nts
also arise.

5.6.2 Communication infrastructure requirements

Wireless discovery and association is a process known by users of wireless mobile or WLAN devices.
The same principle applies to EVs when using the wireless communication interface to connect to the
SECC wireless interface.

When a large number of access points are in range, the discovery and association usually may require
to select a particular service in a list of sometime more than 20 items. This situation can be acceptable
for mobile users but is certainly not applicable for users driving their EVs. Currently in some countries,
this kind of driver manipulation is forbidden if the EV is not stopped or parked.
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In order to simplify and make the driver experience safer and considering that discovery should not
lead to a long list of available SECCs, it is required that:

— On the SECC side:

— SECCs may broadcast their identification and necessary information for discovery and
association (e.g. unique id...).

— EachSECCmaycontroloneormanyEVsupplyequipment. The specification ofthiscommunication
link is out of scope of this document, however, its data rate shall not degrade the overall system

performance.

— |On the EV side:

— Each EV supply equipment shall have a communication link with one SECC only.

— discovery and association shall be possible without any driver action.

NOTE The SECC’s list in range received by the EVCC can be limited by the applieation (not in scope) provided
by the OEM in order to make the driver experience more simple.

Figlire 1 gives an example of infrastructure where a unique SECC controls 4 EV supply equfpment. EV
#1 is in communication only with the SECC.

Wireless
SECC g

EVSE #1
—L 1+

-0

EVSE #2
L

EVSE #3
—1 1+

EVSE #4

7

— 1+

5 o

EV #1

Figure 1 — Infrastructure with a unique SECC

For[more wirel€ss communication requirements, see ISO 15118-8.

5.7| RPT description

5.7.1 General

Some electric vehicles and other vehicles with electric propulsion drives can act as a power supply.
These cars can use their internal energy storage system to provide electricity power to external loads.

In case of an EV with battery, an FPT is necessary to charge the vehicle battery.

The couple (EV - EV power system) is considered as DER during an RPT.

5.7.2 provides necessary information to define RPT use cases.
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5.7.2 General information and requirements

Typical exdmples of thes€ Systems are described in Annex D.

5.8 Tradeability pequirements

An EV designed to be able to discharge energy through an EV supply equipment shall comply with all
relevant electrical safety requirements applicable to the electrical current or voltage source and DER.

The EV and the EV power system shall be safely connected by the power transfer channel.

EXAMPLE The power transfer channel is provided by cable assembly between the EV and the EV
power system.

The power transfer system consists of the EV internal power management system, the power
transferchannel-ofcableassemblyetcand-connectionbetweenthepowertransferchanneland the
local reverse main circuit of the power supply equipment.

The communication system consists of the EVCC, the SECC and the communication channel between
the EVLC and the SECC as described in ISO 15118-3 or ISO 15118-8. The communication system shall
provide control functions and sequences for the RPT.

The cdmmunication channel shall consist of basic signalling and/or HLC. Basjc*signalling provijdes
minimum basic control with state agreement between the EV and the EV power system by a shaped
voltage signal. On the other hand, HLC exchanges XML-based messagescwith TCP/IP protoco|, to
provide extended functions for the RPT. A typical example of basic signalling for the FPT is provided
by IEC|61851-1:2017, Annex A, “Pilot function through a control pilot circuit using PWM modulation
and a qontrol pilot wire”.

Single channel system

This i the simplest RPT system. Charging and Discharging use the same power transfer channel.
Channgl control and messages are ensured by pilot control and HLC just like in Use Case A2.

Dual channel system

This is|the general RTP system with two separated reverse power channels. This system is equipped
with tvo power transfer channels, so channel control is shifted from pilot control to HLC confrol.
In this|Jdocument, AC and DC discharging-and charging systems are described.

Genergtor mode discharging syster

In islanding situation (for example if the grid connection is lost or when the home or building is{not
connedted to the grid) a generator mode discharging system is acting as an electricity source pnd
can start-up by itself and Supply energy to the home or building.

In order tp increase trust, reliability and traceability in energy transactions among all actorf, it
is necessary-to introduce the following requirements. The scope of these requirements is limitegl to
infrastructure where energy transier between the EV and the EV supply equipment is monetized.

22

During the energy transfer loop (use cases FO to F4), the EV supply equipment shall measure
active and reactive energy flowing from and to the grid (active charging, reactive charging, active
discharging, reactive discharging).

During the energy transfer loop (use cases F0 to F4), the SECC and the EVCC shall have the possibility
to request information about the active and reactive energy meter indexes for approval. In case of
failing plausibility check, the EVCC or the SECC shall return an error code indicating a failing check
leading to terminating the V2G session.

At the end of the energy transfer loop (use case H), the EV supply equipment may produce a service
detail record containing, among other appropriate e-mobility related information, the following
block of information:
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Timestamp of the beginning of the energy transfer loop.
Control modes used (dynamic or scheduled).

Type of charge AC or DC, single phase or 3 phases.
Identification: EVID, EVSEID, Grid Delivery Point identification.
Total active and reactive energy transferred to the EV.

Total active and reactive energy transferred from the EV.

Timestamp at the end of the energy transfer loop.

© N > ok w o=

EMAIDs and actors IDs involved (if any).

— |V2G session interruption flag indicating that a negative plausibility checlg occurred [during the
energy transfer loop.

6 [Actors
Figlire 2 shows all primary and secondary actors that may be involved directly or indirgctly in the

enefgy transfer procedure of the ISO 15118 series. The use case element descriptions in Clpuse 7 will
incqrporate, where applicable, those actors and functions.

Primary actors Secondary actors

{ Electrical Vehicle \.\+\ 4 N N

Electrical Vehicle Supply Equipment E-Mobility Demand Original
Operator Clearing House Equipment
150 Clearing House Manufhcturer
15118 AN AN
g ~ Va — 1
Fleet E-Mobility Distripution
Service System
Operator . i
( 4 R Electrici Residual Provider Opetator
lnterlock] ECU [;‘I:E;Crlty Current] N SN /- J
N\ N\ J Device / N N
Electrici Engray
( ( N Paying Meter Operator ectr y Management
Charger HMI Unit Contactor Provider Sydem
\ AN AN
(Residual | [~ A .
Current [ |Contactor Interlock Charglng
\_Device \) Y, Station
. / Operator
Modular User
Current
Breaker L

Some elements are optional

Figure 2 — Overview with examples of participating actors in the overall scenario

Primary actors are directly involved in the energy transfer process. The information flow between the
EVCC and the SECC shall be specified according to all layers of the Open Systems Interconnection (0SI)
reference model in accordance with ISO 7498.
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The USER plays an important role in the full context of charging or discharging EVs using the charging
infrastructure. For implementing the EV supply equipment, it is crucial to understand this role and the
interactions between the energy transfer system and the vehicle USER. However, it is out of scope of
this document to establish requirements relative to USER behaviour. If the term “USER” is used in this
document as the subject of a requirement, it is more to provide guidance for the implementer of the
document than to define the exact behaviour of the USER.

Although this document does not specify the protocol between the primary actors and a secondary
actor, there are messages defined in ISO 15118-2 and ISO 15118-20 which include elements to exchange

data between these actors.
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r discharging an EV is a process that\requires ten functional groups of elementary use c4
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hation of elementary use cases, (see Annex C).

unication sequence. The communication to agcomplish the identified use cases is defined
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Compared[to ISO 15118-1:2013, wireless communication introduces two new functional groups linked
to pairing g@nd fine positioning and/ACD. In order to keep the existing functional letter [A-H] unchanged,
a new lettdr [P] has been definedfor pairing and fine positioning. Also letter [I] is used for ACD.

All possible elementary use’eases are mentioned in the document:

a. Start df communication session: initiation of the EV and the EV supply equipment communication
session. It sets the basis for the on-going sequences e.g. plug-in for PLC communication, discoyery
of the $ECC fer-wireless communication, availability of PWM, HLC etc.;

b. Commpnication set-up: establishes the association and relevant connection between the EVCC and
the SECG;

c. Certificate handling: everything related to certificates;

d. Identification and authorization: methods for identification and authorization;

p. Pairing and fine positioning: specific element needed for pairing and WPT;

e. Target setting and energy transfer scheduling: information needed from the EV as well as from the
SECC and the secondary actor to start the energy transfer process;

f.  Power flow controlling and re-scheduling: elements during the energy transfer;

6) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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g. Value-added services;

h. End of energy transfer period: triggers for signalling the end of the energy transfer;

i.  ACD connect/disconnect.
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Variations of use case implementations exist, depending on the EV supply equipment, the EV or the
business case used for the energy transfer process.

Table 1 provides an overview of all use case elements grouped by function. Examples are listed in

Annex C.
Table 1 — Use case elements function groups
Use case element function Description
A Start of communication session
B Communication set-up
C Certificate handling
D Identification, authentication and.authorization
P Pairing and fine positioning
E Target setting and energy, transfer scheduling
F Energy transfer contrelling and re-scheduling
G Value-added services
H End of energy transfer period
I ACD connegt/disconnect
NOTE The groups do not specify the order in which the use case elements will be implemente

elements are required or optional.

7.2| Task groups

The complete charging or dischargihg scenario is separated into task groups to allow the clz
of the elementary use cases (see Table 2). For each task group, several elementary use cases a
Each use case can be a combifation of elementary use cases. Task groups starting with "W"

to wireless communication\(ih grey in Table 2).

d, or which

issification
e possible.
ire specific

NOTE For compatibility reasons with ISO 15118-1:2013, E3 does not exist anymore. In all parts in the
ISO 15118 series, use case E3 will refer to use case E2.

Table 2 — Overview of elements of use cases

(onductive | Wireless task | Use case Use case element name
thsk@group group No.
A Al Plug-in and forced high-level communication
A2 Plug-in with concurrent IEC 61851-1 and high-level commu-
nication
WA WA1 discovery with reservation
WA?2 Manual or automatic discovery without reservation
B B1 EVCC/SECC conductive communication set-up
WB WB1 EVCC/SECC wireless communication set-up
C C1 Certificate update
C2 Certificate installation
D D1 Authorization using contract certificates performed at the EV
supply equipment

© IS0 2019 - All rights reserved
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Table 2 (continued)

Conductive | Wireless task | Use case Use case element name
task group group No.
D2 Authorization using contract certificates performed with the
help of an SA
D3 Authorization at EV supply equipment using external creden-
tials performed at the EV supply equipment
D4 Authorization at EV supply equipment using external creden-
tials performed with the help of an SA
WD WDT Authentication with prior reservation —
P WP Pairing and fine positioning (\'\v‘)
WP1  |WPT fine positioning )
WP2 WPT fine positioning without communication seplp})rt
WP3 Conductive power transfer pairing . y\'\v
WP4 WPT pairing N
E El AC charging with load levelling based ¢én)HLC
WE WE1 WPT target setting and energy trq{nﬁf’e’r scheduling
E2 Optimized charging with scheduling to secondary actor
E3 Reserved
E4 DC charging with load levelling based on high-level commu-
nication
E5 Resume to authorized charge schedule
E6 Reverse power transfer with load levelling based on HLC
E7 Reverse powertransfer on stand-alone operation
E8 Fast responding energy transfer services based on dynamig¢
control mode
E9 Mandged bidirectional power transfer into the grid
F FO Energy transfer loop
F1 Energy transfer loop with metering information exchange
WF WFH.Q\ WPT charging loop
F2 Energy transfer loop with interrupt from the SECC
F3 Energy transfer loop with interrupt from the EVCC or user
F4 Energy transfer control based on dynamic control mode
G G1 Value added services
W@Y‘ WG1 ACD system status check
G2 Energy transfer details
H H1 End of energy transfer period
i Wit WPTfenmdofemrergy transfer—————————————————
I WI WwI1 ACD connect/disconnect

7.3 Task groups description

7.3.1 Start of communication process [A]

7.3.1.1 General

The first group of use case A refers to 4 elements detailed in Table 2.
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The first two elements are for conductive communication:

— A1l: Plug-in and forced high-level communication; and

— A2: Plug-in and concurrent [EC 61851-1 and HLC.

The last two are for wireless communication:

— WAZ1: discovery with reservation; and

— WAZ2: discovery without reservation.

ISO 15118-1:2019(E)

7.3]1.2 Combinations and communication capabilities
The following two cases occur if an EV supply equipment implements HLC:
— |A1) HLC required by the EV supply equipment, the PWM signal (according t®IEC 61851-1) at 5 %,
the EV supply equipment will not provide power to EVs that do not suppoit HLC; and
— |A2) HLC optional, the EV supply equipment will provide power even to those EVs that do not
support HLC.
Table 3 shows the different combinations of the EV supply equipmefit'and EVs that do, or do nfot, support
HL( and how these cases are treated.
Table 3 — Combinations of EV and EV supply equipment communication capabilfties
EVISO 15118 not imple- EV ISO 15118 imple- EVISO 1511B imple-
mented mented, not required mented and required
EV supply equipment Charging according basie > |Failure end condition of Failure end conglition of
IS0 15118 not imple- signalling - not inside thé |use case element A1, A2, use case elemernt Al, A2,
mehpteda scope of the ISO 15118 WA1 and WA2 on EV side. |WA1 and WA2 dn EV side.
series. No establishment of HLC. |Energy transfei|is not
Charging according basic |possible.
signalling out of scope of
the ISO 15118 series.
EV supply equipment Failureend condition See use case element A1, |See use case element A1,
ISQ 15118 implemented, | ofuse’case element Al, A2, WA1,WA2. WA1 and WA2.
nof requiredb A2-WA1 and WA2 on EV
supply equipment side.
No establishment of HLC.
Charging according basic
signalling - out of scope of
the ISO 15118 series.
EV supply.equipment Failure end condition of use |See use case element A1, |See use case eleiment A1,

1SJ 15118 implemented
and required¢

case element A1, WA1 and
WAZ2 on EV supply equip-

ment side. Charging is not

WA1 and WA2.

WA1 and WA2.

possible.

possible.

a  The functionality is not available.

b The functionality is available; the usage applies, if the counterpart has the functionality implemented as well.

¢ The functionality is available, the usage enforced. If the functionality is not available at the counterpart, charging is not

NOTE Sequence diagrams about message flow and interaction are described in ISO 15118-2 and ISO 15118-20. A timing
diagram about the interconnection between IEC 61851-1 and the ISO 15118 series is described in ISO 15118-3.
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7.3.2 Plug-in and forced HLC

Table 4 — Plug in and forced HLC

No. Type Description

1 Use case element  |Plug-in and forced HLC (the ISO 15118 series in compliance with [EC 61851-1)
name

Use case element ID [A1

Objectives Establishing of HLC after the user plugs in.
riantion Thaic oo cocn counrc tho 11l DIAJIM ciganlling (TRC 21001 4 £roon o TV oo 1iz
Desgription Hris-wse-easecoversHre b PW M sienatine HECSIS - romthe BV supply
equipment, with a 5 % duty cycle in order to require HLC and mode 3/ mode 4
charging.

The actors involved are:
— Primary actors: EV, EV supply equipment, EVCC, SECC.
Scenario description:

— Connect the cable between the EV and EV supply equipment;
— The EV supply equipment indicates a 5 % PWM duty-cycle;
— The EVinterprets the PWM duty cycle;

— The EVCC and the SECC establish the physical and data link layer connection
(The detailed sequence is defined in ISQ 15118-3); and

— Communication set-up (use case function group B) is able to start.

5 Prergquisites — The EV shall be connected physically to the EV supply equipment with the
appropriate cable.

— The EV and EV supply equipment require pilot function and basic signallingjin
accordance with IEC 61851-1.

— The EV and EV supply equipment shall have a higher level communication
device in accofdance with ISO 15118-2 and 1SO 15118-3.

6 Requirements — Successfulset-up of HLC at the data link layer.

— Timing\or the initialization process shall be according to ISO 15118-3.
— Triggers:

— for the EV supply equipment: The EV is connected properly to the EV
supply equipment; and

— for the EV: Plug present and PWM duty cycle indicating HLC required
according to IEC 61851-1.

7 End fonditions Success end conditions:
— Successful set-up of HL.C at the data link layer.

Failure end conditions:
— No establishment of HLC at the data link layer or failure of the PWM signal.

— No correct association of SECC and EVCC or timeout in the binding process
occurs.
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.3 WAT1: discovery with reservation

Table 5 — discovery with reservation

No. Type Description

1 Use case element name |Discovery with reservation

2 Use case element ID WA1

3 Objectives The goal of this use case is to automatically discover the SECC based on the
information received by the operator in charge of reservation.

4 Deseripbion The-driverselectstherichi-SECEIBaecordingto-thetndormationtnked to
the reservation ID. If the SECC ID is already stored in the applicatign memory,
e.g. as it was included in the reservation response or assignedwupon arrival at
the site, the application automatically selects the right SECC|LD on pehalf of
the driver.

Primary actors involved are: USER, EVCC, SECC.

5 Prerequisites An EV is approaching a charging site area. The EVCC wireless interfface is in
the range of the SECC wireless interface.

The driver has reserved an EV supply equipmeént and has received p valid
reservation ID.

As an example, this reservation ID ¢ould have been obtained throujgh a reser-
vation protocol as specified in ETSIJTS 101 556-3. The format of th¢ reserva-
tion ID may be alphanumerical.

6 Requirements EVCC and SECC feature activeywireless interfaces complying with 140 15118-8.
When in range, the appropriate display (could be an on-board EV sfystem or
an independent systemJlike a smartphone) shows the list of all locdl SECCs
currently broadcasting their ID.

7 End conditions Success end conditions:

— Successtul SECC discovery.
Failure-efid conditions:
— SECCs in the list do not correspond to the SECC ID received dufing
reservation;
'— discovery aborted by the driver or application; and
— reservation mismatch or expiration.
7.3}4 Plug-in with-concurrent IEC 61851-1 and HLC

Table 6 — Plug-in with concurrent IEC 61851-1 and HLC

No

Type

Description

Wse case element

Plug-in with concurrent IEC 61851-1 and HLC

name

Use case element ID

A2

Objectives

Establish HLC concurrently with IEC 61851-1 mode 3 charging.

Description

This use case covers the initial basic signalling (IEC 61851-1) from the EV supply
equipment and high-level communication working concurrently and mode 3 charging.

NOTE CSO can offer a fall-back solution if HLC fails by enabling charging according

to IEC 61851-1.

The actors involved are:

Primary actors: EV, EV supply equipment, EVCC, SECC.

Scenario description:

© IS0 2019 - All rights reserved

29


https://standardsiso.com/api/?name=aa85fa2c6523260ead8e327e1ab49d8e

ISO 15118-1:2019(E)

Table 6 (continued)

No. Type Description

— plug-in the cable between the EV and EV supply equipment;

— the EV supply equipment sets a duty cycle of 5 % indicating that HLC is
required;

— the EV interprets the PWM duty cycle as a safety signal;

— the EVCC and SECC establish the physical and data link layer connection (The
detailed sequence is defined in ISO 15118-3); and

— Communication set-up (use case function group B) is able to start.

5 Prergquisites — The EV shall be plugged physically to the EV supply equipment with the
appropriate cable.

— The EV and EV supply equipment require basic signalling.

— The EV and EV supply equipment shall have a higher level eommunication
device in accordance with ISO 15118-2 and 1SO 15118¢3.

6 Requirements —  Successful set up of HLC at the data link layer.

— Timing for the initialization process shall be decording to ISO 15118-3.
— Triggers:

— For the EV supply equipment: The.EV is connected properly to the EV
supply equipment; and

— For the EV: Plug present shall be according IEC 61851-1.

7 End fonditions Success end conditions:

—  Successful set-up of HLC)at the data link layer.
Failure end conditions:
— no establishmentof HLC at the data link layer;

— failure of the PWM signal; and

— no coftrect association of the SECC and the EVCC or timeout in the binding
proeess occurs.

7.3.5 WAZ2: discovery without reservation

Table 7 — discovery without reservation

No. Type Description
1 Use ¢ase element Discovery without reservation
name
Use case element ID |WA?2
Objectives The goal of this element is to select manually or automatically an SECC.
Description The driver selects one SECC ID in relation with its charging site choice (if the

SECC’s ID is already stored in the application memory, the application automat-
ically selects the right SECC’s ID on behalf of the driver). It is assumed that if a
password is required, it is given to the driver locally by the CSO or by the EMSP.

Primary actors involved are: USER, EV supply equipment, SECC.

Secondary actors involved are: CSO, EMSP, DCH.

5 Prerequisites An EV is approaching a charging site area. The EVCC wireless interface is in range
of The SECC wireless interface.
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Table 7 (continued)
No. Type Description
6 Requirements EVCC and SECC feature active wireless interfaces complying with ISO 15118-8

requirements.

When in range, the appropriate display (could be an on-board EV system or an
independent system like a smartphone) shows the list of all local SECCs currently
broadcasting their ID.

7 End conditions Success end conditions:

— Successful SECC discovery.

Failure end conditions:

— SECCs in the list do not correspond to the driver’s preferred.¢hoice} and

— discovery aborted by the driver or application.

7.4] Communication set-up [B]
7.4{1 EVCC/SECC conductive communication set-up

Table 8 — EVCC/SECC communication set-up

No Type Déscription

1 Use case element |EVCC/SECC conductive communication set-up
name

Use case element ID | B1

Objectives The goal of this use case element is to establish a communication link befween the
EVCC and the SECC and'd-correct association.

4 Description The primary actors@re the SECC and the EVCC. There is no information exchange
between the EVCC and the SECC at the application layer.

The actors jnvolved are:
— Primary actors: EVCC, SECC.

5 Prerequisites — Plug-in process according to use case elements A1l or A2 shall be estgblished
successfully.
6 Requirements =+ The SECC and EVCC shall be capable of being associated one-to-one.

— The EVCC shall be bound to the SECC by the protocol described in ISP 15118-2
or ISO 15118-20.

— The timing of this binding shall be in line with the requirements givén by
[SO 15118-2 or ISO 15118-20.

— The EVCC and the SECC shall exchange information about the suppoited
IS0 15118-2 or ISO 15118-20 protocol versions and use the latest cofnmon
protocol version.

7 End conditions Success end conditions:

— The SECC and the EVCC are associated and bound correctly, i.e. the EVCC is able
to send the first request to the SECC on the application layer according to the
negotiated ISO 15118-2 or ISO 15118-20 protocol version.

Failure end conditions:
— Negotiation of the ISO 15118-2 or ISO 15118-20 protocol version failed.
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7.4.2 WB1: EVCC/SECC wireless communication set-up

Table 9 — EVCC/SECC wireless communication set-up

No. Type Description
1 Use case element |EVCC/SECC wireless communication set-up
name
Use case element ID |WB1
Objectives The goal of this use case element is to establish a wireless communication link

between the EVCC and the SECC and a correct association.

4 Dedcription Establishment of the wireless communication link between the EVCC and thé SECC
is detailed in ISO 15118-8.

Primary actors involved are: EVCC, SECC.

Prefequisites Discovery according to WA1 or WA2 shall be established successfully.

Reduirements — The SECC and EVCC shall be capable of being associated.

— The EVCC shall be bound with the SECC by the protogel and timings described
in ISO 15118-20 and ISO 15118-8.

— EVCC and SECC shall exchange information aboutthe supported ISO 15118}8
protocol version and use the latest common{protocol version.

7 End conditions Success end conditions:

— The SECC and the EVCC are associated:and bound correctly, i.e. the EVCC i
able to send the first request to theSECC on the application layer according to
the ISO 15118-20 protocol.

Failure end conditions:
— Negotiation of the ISO 15118-20 protocol failed.

7.5 Certificate handling [C]
7.5.1 Certificate update

Table 10 — Certificate update

No. Type Description

1 Use ¢ase element |Certificate update
namp

Use ¢ase elementIBD[C1

Objekctives Replace the invalid or expired certificate in the EV with a new and valid certificate
from the secondary actor.

4 Desdription This use case covers the update of an invalid certificate in the EV. Therefore, the
EVCC is initiating a certificate update process using the established HL.C with the
SECC to retrieve a new certificate from the issuing secondary actor.

NOTE 1 There can be alternative communication paths to do a certificate update.
However, these are outside the scope of this document.

NOTE 2 Whether an expired certificate is subject to be updated depends on the
business decision of the SA.

NOTE 3 Ifthere is no permission from the SA to update the certificate, use case
element C2 can apply.

The certificate update process from the SECC to the secondary actor and back is
outside the scope of this document.

The actors involved are:
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Table 10 (continued)

No. Type Description
— Primary actors: EVCC, SECC.

— Secondary actors: EMOCH, FO, EMSP.
Scenario description:

— The EVCC requests a certificate update by the SECC, providing information
about the secondary actor who has issued the certificate.

— SECC enables a communication link to the secondary actor or provide the
certificates to be updated as a local copy.

— SECCrequests a certificate update for the EVCC from the secendary hctor
containing EVCC-specific information.

— The issuing entity provides a new certificate to the requesting SECC

— The SECC forwards the new certificate to the EVGC!

5 Prerequisites — Communication set-up according to use case element B1 or WB1 shall be
established successfully.

— The EV (i.e. EVCC) shall possess a valid certificate for an energy contract
(contract certificate).

— Semi-online connection between the SECC and the secondary actor ghall be
possible or certificates to bequpdated shall be available on the SECC.

6 Requirements The EVCC shall support the certificate update process.
The SECC shall support thecertificate update process.

Trigger:
— The EVCC/SECC detects that the certificate of the EV has expired.

— Limited remaining lifetime.

7 End conditions Success end conditions:

— The valid certificate (contract certificate) from the secondary actor shall be
stored in the EVCC.

Failure end conditions:
= Certificate update failed due to a communication issue.

— Certificate update failed due to rejection by the secondary actor.

7.5]2 Certificate installation

Table 11 — Certificate installation

No. T_ypc Pescr ipl.iuu
1 Use case element Certificate installation
name

Use case elementID |C2

3 Objectives Installation of a new certificate from the secondary actor in the EV.
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Table 11 (continued)

No.

Type

Description

Description

This use case covers the installation of a certificate (contract certificate) into the
EV if no such certificate is available yet or if it has expired or is invalid. Therefore,
the EVCC is initiating a certificate installation process using the established HLC
with the SECC to retrieve a certificate from the issuing secondary actor. The EV is
identified by using a certificate (OEM provisioning certificate) that was installed
by the OEM earlier (e.g. at EV production).

NOTE There can be alternative communication paths for doing a certificate
installation. However, these are outside the scope of this document

The certificate installation/transfer process from the SECC to the secondaxy
actor and back is outside the scope of this document.

The actors involved are:

— Primary actors: EVCC, SECC.

— Secondary actors: EMOCH, FO, EMSP.
Scenario description:
— The EVCC requests a certificate installation by theZSECC.

— The SECC enables a communication link to the'secondary actor or providep
the certificates to be installed as local copy:

— For this purpose, the SECC has to identify the secondary actor which has
a contract with the owner of the EV.. Fherefore, it has to send the OEM
provisioning certificate (or its ID},to:

— theclearing house / allknown clearing houses; and

— the preferred secondary actor / all known secondary actors.

The corresponding contraet may be identified by the secondary actor, for in-
stance, via the certificate ID of the Bootstrap certificate. This ID is transferred
from the customertathe secondary actor at contract creation. (First, the OEM
has to transfer this'ID to the customer e.g. at EV delivery).

— The SECCrequests a certificate installation for the EVCC from the seconddry
actor{found containing EVCC-specific information (OEM provisioning
ceritificate).

—(C~The issuing entity shall provide a certificate and the corresponding privat
key to the requesting SECC. At least the private key has to be encrypted
using the old EVCC OEM provisioning certificate.

¢)

— The SECC shall forward the new certificate and the corresponding
(encrypted) private key to the EVCC.

Prerpquisites

— Communication set-up according to use case element B1 shall be establishied
successfully.

— No contract certificate resp. no valid contract certificate is available in the EV.
— A Bootstrap certificate created by the OEM is available in the EV.

— Online connection between the SECC and the secondary actor shall be
possible or certificates to be updated shall be available on the SECC.

34

Requirements

The SECC supports the certificate installation process.

The SECC shall enable a communication link to the secondary actor or provide the
contract certificate being installed as local copy.

Trigger:
The EVCC detects resp. SECC signals that the certificate of the EV either
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Table 11 (continued)

No. Type Description

— has expired.

— isinvalid.

— s still valid but only has a limited lifetime (instead of applying C1).
7 End conditions Success end conditions:

— The valid certificate (contract certificate) from the secondary actor shall be

stored in the EVCC.

— The Bootstrap certificate (created by the OEM) is still available in|the EV.

Failure end conditions:

— Certificate installation failed due to a communication.issue.

— Certificate installation failed due to rejection by the secondary actor.

— Certificate installation failed because no secandary actor with a njatching

contract can be found.

7.6| Identification and authorization [D]
7.6]1 Overview
Thg EV supply equipment identifies itself to the EV and performs authorization to check {f the EV is
allowed to be charged. Typically, the EV supply equipment allows charging if an EV or USER provides
the|mechanism for payment. For this purpose, the EVCC may present the contract certifi¢ate, or the
USHR may present some credit card/debit card,@r deposit some cash at the EV supply equipment.

Dep
aut
Pn(
wit

ending on the EV supply equipment infrastructure and the capabilities of the EV, the
horizing a user differ. Figure 3 classifiés the possible scenarios, in general there are two mg
where contract certificates areaused and EIM where the identification/authorization is
hout using contract certificates."Although the ISO 15118 series does not specify requir

nethods of
jor groups:
performed
ements for

thelimplementation of external identification methods (EIM - D3 and D4)), the message setq defined in
1S0[{15118-2 and ISO 15118-20% support both identification types. In case of EIM, ISO 15118-3 outlines
the[necessary synchronisation requirements between HLC and basic signalling.

Figlire 3 may be taken‘@s the graphical overview of the possible identification/authorization|means and
thefr location.

7) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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Identification
Mode

(1)

D1 SECC PnC

(6)\4 vehicle user |

(1) (3)
D2 - SECC SA PnC
=5 vehicle user M+
©)
b3 SECC . EE\II:ID
[_vehicle user [ (1) &
3
SECC o SA EIM
b4 e.g Credit Card
. (1) +(2)
[_vehicle user [ (1)
Key
= mandatory
O optional
(0) activation
(N credential(s) (e.g. EMAID)
(2) e.g. EVSEID
3) e.g. authorization
Figure 3 — Graphical overview of scenarios for identification
These authorization options are an indicator of possible implementations in the field. For the ISO 15118
series, only those options are listed as:use case elements, which require informational exchange on|the
message lejvel between the EVCC and the SECC.
No authorigation for charging ot discharging is required if the authorization to transfer energy is done
by a third party.
EXAMPLE At a car parkwhere parking fees could include the energy consumption of the vehicle or charpging
or discharging at domesti¢ household socket.
7.6.2 Authorization using contract certificates performed at the EV supply equipment
Table 12 = Authorization using contract certificates performed at the EV supply equipment
No. Type Description
1 Use case element Authorization using contract certificates performed at the EV supply equipment
name
Use case element ID |D1
Objectives Verify the validity of the contract by using the ISO 15118-2 or ISO 15118-20 mes-
sage set at the EV supply equipment.
4 Description This use case covers the authorization process using contract certificates at the
EV supply equipment. The identification should be made with an ID (contract cer-
tificate) as stipulated in ISO 15118-2 or ISO 15118-20 PnC identification mode.
The actors involved are:
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Table 12 (continued)

No.

Type

Description

— Primary actors: EVCC, EV, SECC, EV supply equipment, HMI.

— Secondary actors: EMOCH, EMSP.

Scenario description:

— The USER connects the car with the station and activates the service offering
the ID. This could also be done automatically.

— The SECC and the EVCC exchange their IDs (EMAID and EV supply

equipment ID).

— The SECC may decide to forward the IDs from the EVCC assp¢iating its own
IDs to the secondary actors.

— Service should start after successful verification of theDs.

Prerequisites

— Communication set-up according to use case elenient B1 shall be eqtablished
successfully.

— Allrequired information for authorization-shall be stored in the SHCC in
case the SECC does not establish online tonnections synchronously to the
charging event.

Requirements

— If the authorization is not automatically launched, the USER shpll activate
the authorization through the 'HMI (in the car) within a specifiq time after
connecting the EV to the EV supply equipment.

— The SECC shall exchange its IDs (EV supply equipment ID) to the EVCC.
— The EVCC shall exchange its IDs (EMAID) to the SECC.
— Trigger:

— Initialization of the authorization process from the EVCC.

— Reply oracceptance of the payment (ID) shall be done within a specific time.
This timing is stipulated in ISO 15118-2 or ISO 15118-20.

End conditions

Sugeess end conditions:

) The authorization process is successful; a session ID is defined and|the
required service (charging or value added) starts.

Failure end conditions:

— The authorization process fails.
— Therequired service does not start.

— The user might be informed about the reason for failure (i.e. contrgct has
expired, contract has been blocked - stolen car, stolen contract, pr¢cedure to
be restarted, authorization server not available).

7.6.3

Authorization using contract certificates performed with the help of an SA

Table 13 — Authorization using contract certificates performed with the help of an SA

No.

Type

Description

Use case element
name

Authorization using contract certificates performed with the help of an SA

Use case element ID

D2

Objectives

Verify the validity of the contract with a validation from a secondary actor by using
the ISO 15118-2 or ISO 15118-20 message set.
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Table 13 (continued)

No.

Type

Description

Description

— This use case covers the authorization process using contract certificates
with the help of an SA. The identification should be made with an ID (contract
certificate) as stipulated in ISO 15118-2 or ISO 15118-20 PnC identification mode.

The actors involved are:
— Primary actors: EV, EVCC, EV supply equipment, SECC, HMI.

— Secondary actors: EMOCH, EMSP.

Scemariodescriptiom:

— The USER connects the car to the station and activates the service offering-the
ID. This could also be done automatically.

— The SECC and the EVCC exchange their IDs (EMAID and EV supply.equipmenit).
Those are forwarded to the secondary actor for validation.

— The secondary actor replies with an agreement or non-agreement.

— Service starts after successful authorization of the IBs:

Prerpquisites

— Communication set-up according to use case elenient B1 or WB1 shall be
established successfully.

— Online connection between the SECC and/the/secondary actors is required.

Requyirements

— If the authorization is not automatically:launched, the USER has to activate
the authorization through the HMI (itithe car) within a specific time after
connecting the EV to the EV supply/equipment.

— The SECC shall exchange its IDs (EV supply equipment ID) to the EVCC.
— The EVCC shall exchange-its IDs (EMAID) to the SECC.

— The SECC shall forward the IDs (EMAID from the EVCC associating its own IDs)
(EV supply equipment ID) to the secondary actors.
— Trigger: Injtialization of the authorization process from the EVCC.

Reply or acceptance of the payment (ID) shall be done within a specific time. Thij
timing is stipulated in ISO 15118-2 or [SO 15118-20.

End fonditions

Successend conditions:

— \The authorization process is successful, a session ID is defined and the
required service (charging, discharging or value added) starts.

Failure end conditions:

— The authorization process fails, no authorization given by the secondary actpr.

— Therequired service does not start.

— The user might be informed about the reason for failure (i.e. contract has

expired, contract has been blocked, stolen car or contract, procedure to be
restarted, authorization server not available).

38
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7.6.4 Authorization at the EV supply equipment using external credentials performed at the EV
supply equipment

Table 14 — Authorization at the EV supply equipment using external credentials performed at

the EV supply equipment

No.

Type

Description

Use case element name

Authorization at the EV supply equipment using External Credentials per-

formed at the EV supply equipment

Use case element ID

D3

Objectives

Authorization at the EV supply equipment with credentials, which ar(j external to

the vehicle as described in ISO 15118-2 or ISO 15118-20 EIM identific

tion mode.

Description

The USER identifies himself/herself at the EV supply equipment by u{
the identification methods offered.

NOTE Depending on the identification type, the CSO could not have
bility to authenticate the IDs and therefore might ngtauthorize the s¢

The SECC can decide to forward the IDs (EMAIP)\associating its own
supply equipment ID) to the secondary actors.

Service should start after successful verification of the Ids.
The actors involved are:

— Primary actors: USER, EV sugply’equipment, HMI, SECC.

— Secondary actors: EMOCH, EMSP.

ing one of

he possi-
rvice.

IDs (EV

Prerequisites

Communication set-up according to use case element B1 or WB1 shal
lished successfully.

be estab-

Requirements

— The USER shall activate the authorization within a specific time
connecting the EV to the EV supply equipment or the EV supply ¢
shall have.dn HMI or any other method to authorize the restart g
authorization process.

— The YSER shall, for example, use an HMI to type in the identifica
or any other authorization method offered at the EV supply equi

£-)" The SECC shall evaluate the authorization and, if accepted, procd
the communication flow.

— Trigger:

— The authorization shall be made at the EV supply equipmen
activated by the USER.

hfter
quipment
fthe

ion code
bment.

ed with

and

End cenditions

Success end conditions:

— The authorization process is successful, a session ID is defined a
required service (charging, discharging or value-added) starts.

nd the

Failure end conditions:

— The authorization process fails.

— Therequired service does not start.

— The user might be informed about the reason for failure (i.e. identification
means has expired, contract has been blocked - stolen car, stolen contract,

procedure to be restarted, identification means out of order).
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7.6.5 Authorization at the EV supply equipment using external credentials performed with the
help of an SA

Table 15 — Authorization at the EV supply equipment using external credentials performed

with the help of an SA

No.

Type

Description

Use case element name

Authorization at the EV supply equipment using external credentials performed
with the help of an SA

Use case element ID

D4

Objefctives

Authorization at the EV supply equipment with credentials, which are extennfal
to the vehicle, with the help of a secondary actor.

Desdription

This use case covers the process of how identification should be validated by
secondary actor. The USER identifies himself/herself at the EV supply equip-

[<Y)

ment by using one of the EIM identification methods offered.

NOTE Depending on the identification type, the CSO couldfiet'have the poss
bility to authenticate the IDs and therefore might not authorize the service.

The actors involved are:

Scenario description:

Primary actors: USER, EV supply equipment, SECC, HMI.

Secondary actors: EMOCH, EMSP.

The SECC forwards the IDs (EV supply equipment ID and EMAID) to the
secondary actor for validation,

The secondary actor replies with an agreement or non-agreement.

Service starts after successful verification of the IDs.

Prerpquisites

Communication set-uip according to use case element B1 shall be
established successfully.

Online conhection between the SECC and secondary actors is required.

Reqyirements

The USER shall activate the authorization within a specific time after
connecting the EV to the EV supply equipment or the EV supply equipment
shallhave an HMI to authorize the restart of the identification process.

The USER shall use the identification method at the EV supply equipmeng
(e.g. HMD).

The SECC shall send the identification to the secondary actor for validation.
Trigger:

— The authorization shall be made at the EV supply equipment and
activated by the USER.

End tomnditions

Q 1 1ot
OULLTSS TITU CUITUILIUILS.

Failure end conditions:

The authorization process is successful, a session ID is defined and the
required service (charging, discharging or value-added) starts.
The authorization process fails.

The identification performed by the USER at the EV supply equipment is not
validated by the secondary actor.

The required service does not start.

The user might be informed about the reason for failure (i.e. contract has
expired, contract has been blocked, stolen car or contract, procedure to be
restarted, identification server not available).
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WD1: Authentication with prior reservation

Table 16 — Authentication with prior reservation

No.

Type

Description

Use case element
name

Authentication with prior reservation

Use case element ID

WD1

Objectives

The goal of this use case element is to authenticate that a reservation is

then to indicate to the driver the appropriate EV supply equipment corresponding

valid and

to the charging requirements as confirmed during the reservation pred

eSS,

Description

After a successful wireless association, the SECC may require a confirm|
the reservation is valid to continue further steps. This element allows t
validate the transaction with third parties (in particular the EMSP resp
the reservation).

The CSO backend checks the EV or EV user's resepvation and relatg
the contract of service with its EMSP covering reservation service
If checking is not possible, other way of identification/payment shd
proposed to the driver (EIM mode, pre-paymeént, credit card...) afte
and pairing.

If the reservation is validated, the SECC may indicate to the EV whd
the appropriate EV supply equipment is located. “Appropriate EV s
equipment” means adapted to.thie EV requirements as confirmed d|
reservation process.

possible, assigns it an available EV supply equipment as without re

The way the driver indicates the reservation number to the SECC is out
this document. Also;SECC upstream communications and means used 1
to indicate to the<EVCC where the allocated EV supply equipment is, is o
of the ISO 15118-series.

EXAMPLE ™ Real-time maps, flashing light on the EV supply equipment, u

ber thatcan be visualized in the EV when approaching the EV supply equiipment.

The-ptimary actors involved are: USER, EV supply equipment, EVCC, SE
The Secondary actors involved are: CSO, EMSP.

If the reservation validatien fails, the SECC notifies it to the EVCC ajnd, if

Ation that
he CSO to
onsible of

d data, and
bayment.
uld be

r parking

re

ipply
uring the

Kervation.

of scope of
y the SECC
ut of scope

hique num-

CC.

Prerequisites

Association described in WB1 is successful. A reservation has been vali
the EMSP responsible of reservations.

Hated by

Requirements

The SECC shall ask the EVCC the reservation number.

The EVCC shall indicate to the SECC the reservation number indi
the EBC.

The SECC shall notify rejection or acceptance of the reservation to

rated in

the EVCC.

TheSECCTmay attocate amrappropriate £V supply equipTent.

End conditions

Success end conditions:

The reservation has been validated.

An EV supply equipment has been allocated to EV.
Failure end conditions:
ISO 15118-2 or ISO 15118-20 protocol failed.

supply equipment.

The reservation is declared invalid by the EMSP and there is no available EV
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7.7 Pairing and fine positioning

7.7.1 WP1: WPT fine positioning

The technical definition of fine positioning is out of scope of this document (see IEC 61980 for the
definition), but it is the responsibility of the ISO 15118 series to define the messages and signal to
support fine positioning. Fine positioning shall be successful before the EV triggers pairing. There are
different mechanisms for fine positioning being proposed in IEC 61980.

Table 17 — WPT fine positioning

No. Type Description
Use case element name |WPT fine positioning
Use case element ID WP1
Objectives The goal of this element is to trigger the sequence of alignment-of primary

and secondary devices.

4 Deqcription The EV selects a fine positioning method out of the list offered by the SECQ
The EVCC triggers the start of the positioning process by sending a messag
to the SECC. The EV and/or EV supply equipment'check their relative positjon
until the appropriate position is reached and théfine positioning process
is finished. The EV and EV supply equipment.inform each other of the fine
positioning status.

[¢’)

The actors involved are:
Primary actors: USER, EV supply equipment, SECC, EV, EVCC.

5 Prefequisites — The EVis at the appropriatexdistance of the primary device.

— Information on available positioning technologies has been exchanged.

6 Reduirements — Wireless communication (WB) shall be successfully established.

— The compatibility with respect to the fine positioning technologies shalf be
checked justafter the establishment of the wireless communication (W[B).

7 End conditions Success end conditions:

— Primary and secondary devices are correctly aligned.
Failure-end conditions:

£ +IS0 15118-20 fine positioning protocol failed.

— EV supported fine positioning mechanisms don’t match the available EV
supply equipment fine positioning mechanism.

— Fine positioning failed.

7.7.2 WP2: WPT fine positioning without communication support

If the EV ulses’stand-alone positioning system e.g-stand-alone optical positioning by the vehicle then
fine positioning messages defined in ISO 15118-20 are exchanged but do not aid the fine positioning.
Even in this case, confirmation about successful positioning status between the EVCC and the SECC is
necessary.

Table 18 — WPT fine positioning without communication support

No. Type Description
Use case element name WPT fine positioning without communication support
Use case element ID WP2
Objectives Share the result of the stand-alone positioning without communicating
positioning parameters, between the EVCC and the SECC. Make an agree-
ment about the status of the system.
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Table 18 (continued)

No. Type

Description

4 Description

To avoid instability or interferences of communication while the vehicle is
moving, stand-alone fine positioning of the vehicle to the park space and
WPT device is successfully finished before communication set-up. This
control does not have communication delay in the control loop, response
time of the feedback control is improved to be satisfied and used.

If stand-alone optical fine positioning is successfully finished, the commu-
nication set-up shall be started.

AfTer the comMmunication Set-up and before the pairing process] the result
of optical positioning shall be sent from the EVCC to the SE€C:

The involved actors are:
— Primary actors: EVCC, SECC.

5 Prerequisites

— Optical stand-alone fine positioning is successfully finishegl before
communication set-up.

— Communication set-up is successfully finished.

6 Requirements

— The EVCC send to the SECC the results of optical stand-alofe
positioning.

— The SECC respond to the EVEC with “OK” if the result is acdeptable.

7 End conditions

Success end conditions:

— The EVCC and the SEGC share the status that primary and $econdary
devices are correetly aligned.

Failure end conditiens:

— The resultoffine positioning sent from the EVCC is not acceptable for
the SECG,

7.713 WP3: Conductive energy transfer pairing

Wireless communication cannot ensure by itself that EVs are correctly parked. Pairing is ther necessary

to avoid wrong parking.

The pairing shall use the existing IEC 61851-1 pilot line to modulate specific state variations. Pairing-

spefific messages are described in ISO 15118-209).

Table 19 — Conductive energy transfer pairing

No Type

Description

1 Usecase element name

Conductive power transfer pairing

Use-case element ID

WP3

3 Objectives The goal of this element is to start the pairing sequence in case of donductive
energy transier.
4 Description The EVCC and the SECC exchange authorization to start a pairing sequence.

After a positive answer from the SECC specifying the number of toggles, pair-
ing starts. EV starts the sequence of BCB states toggle (BCB state toggle are
defined in ISO 15118-3). The EV supply equipment that detects the correct se-
quence of toggles informs the SECC of the pairing toggles detection. The SECC
informs the EVCC of the correct toggles reception. Depending on whether the
location detected is convenient or not, the SECC may decide to ask the EVCC
to change the location.

The actors involved are:

Primary actors: EVCC, SECC, EV, EV supply equipment.

8) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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Table 19 (continued)
No. Type Description
5 Prerequisites — The EVis plugged and parked.
— The EVCC and the SECC are in state B (see IEC 61851-1).
— Wireless communication (WB) shall be successfully established.
6 Requirements — The SECC may accept only one conductive pairing at a time.
— Toggle sequence is defined in ISO 15118-20.
7 End conditions Success end conditions:
— The EV and the EV supply equipment are correctly paired.
Failure end conditions:
— IS0 15118-20 pairing protocol failed.
— The EVCC does not receive any pairing authorization from the SECC.
— The EV supply equipment doesn’t receive the correct number of togglgs.
— Pairing failed.
7.7.4 WP4: WPT pairing
EV triggers pairing through messages described in ISO 15118-20%:Pairing mechanisms, out of scope of
this docunjent, are described in IEC 61980-2.
Table 20 — WPT pairing
No. Type Description
1 Use case element name |WPT pairing
2 Use case element ID WP4
3 Objctives The goal of thisiuse case element is to start the pairing sequence in case of WPT.
4 Dedcription The EV ahd the EV supply equipment start to exchange synchronisation mes-
sagesquntil both parties are ready to start the pairing sequence. Depending
on the technology used, the pairing signal can be sent either by the EV or by
the EV supply equipment. The receiving party processes the pairing signall
and informs the emitting party whether the pairing signal processing is syc-
cessful or not.
The actors involved are:
Primary actors: EV supply equipment, SECC, EV, EV supply equipment.
5 Prefrequisites — Fine positioning has been successfully done.
— The EVis stopped and parked.
— Wireless communication (WB) shall be successfully established.
— Information on available pairing technologies has been exchanged.
6 Requirements The compatibility with respect to the pairing technologies shall be checked
just after the establishment of the wireless communication (WB).
7 End conditions Success end conditions:

9) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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Table 20 (continued)

No. Type

Description

Failure end conditions:

The EV and the EV supply equipment are correctly paired.

ISO 15118-20 paring protocol failed.

The EV or the EV supply equipment are not ready for pairing.

— Pairing failed.
7.8| Target setting and energy transfer scheduling [E]
7.8{1 AC charging with load levelling based on HLC
Table 21 — AC charging with load levelling based on HLC
No Type Description
Use case element name AC charging with load levelling based\0ofvHLC
Use case element ID E1l
Objectives This use case covers only charging (and not discharging) withip a local
charging site. Dynamic adjustment of the maximum AC currentto be
transferred to the EV within the limits of the local installation.

4 Description The SECC and the EVCCexchange information about the AC curr¢nt limits
using HLC. The SECC-é0mmunicates the maximum power that can be drawn
from the outlet, in order to protect the EV supply equipment, to the EVCC.
EXAMPLE Simple load levelling can be in a car park or at homg, where
not all AC power outlets can deliver full AC current and, therefdre, need to
dynamicdlly adjust the maximum AC current that the EV can dfaw.

The actors involved are:
-+ ) Primary actors: USER, EV supply equipment, SECC.

5 Prerequisites If the authorization according to use case elements D is applied} it shall be
established successfully.

6 Requirements — The EVCC shall ask for the maximum AC current limit fron} the SECC.
— The SECC shall reply with the maximum allowed AC current per phase.
— The EV shall not exceed the AC current limit.

Trigger:
— The charging authorization shall be completed and the EV|shall be
ready to retrieve energy.

7 End conditions Success end conditions:

——TFheEV-supplyequiptmrentdetiversthe A€ currentwithirthe
maximum local installation limits.

— The EV charges within the given local limits of the EV supply
equipment.

Failure end conditions:

— The EV supply equipment does not deliver AC power due to contactor
failure.

— The current exceeds the max values of the EV supply equipment.
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7.8.2 WE1: WPT target setting and charge scheduling

Table 22 — WPT target setting and charge scheduling

No. Type Description
Use case element name WPT target setting and charge scheduling
Use case element ID WE1
Objectives This use case covers only charging within local charging site. Dynamic

adjustment of the maximum wireless power transfer to be drawn by the EV
within the limits of the local installation.

4 Desdription The SECC and the EVCC exchange information about the wireless powér
transfer limits using HLC. The SECC communicates the maximum power
that can be drawn from the WPT, in order to protect the EV supplylequip
ment, to the EVCC.

EXAMPLE Simple load levelling can be in a car park or at Hemme, where npt
all WPT can deliver full wireless power and, therefore, nieed to dynamically
adjust the maximum wireless power that the EV can draw.

The actors involved are: USER, EV supply equipment;SECC.

5 Prergquisites — If the authorization according to use casetelements WD1 is applied, if
shall be established successfully.

6 Requyirements — The EVCC shall ask for the maximuni wireless power limit from the SHCC.
— The SECC shall reply with the maximum allowed wireless power.
— The EV shall not exceed theswireless power limit.

— Trigger: The chargingauthorization shall be completed and the EV
shall be ready to retrjeéve energy.

7 End fonditions Success end conditions:

— The EV supply equipment delivers wireless power within the maximum
local installation limits.

— The EV charges within the given local limits of the EV supply
eguipment.

Failure end conditions:

=." The EV supply equipment does not deliver wireless power due to WRT
failure.

7.8.3 Optimized charging with scheduling from secondary actors

Table 23|— Optimized charging with scheduling based on information from secondary actagrs

No. Type Description
nnnnn layaant naan niimaizad charainagaith cobadulinagbhacad o i forn iy froy cncony
1 Use tase-elemen it = Optimized-chat sre-wbrseheduhn S-based-ohHtorad Hontromsecon
ary actors
Use case element ID E2
Objectives Charging according to a schedule that was calculated by the EV based on
information from secondary actors to optimize charging. Prognosis of the
power drawn by the EV which can be dynamically adjusted.
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Table 23 (continued)

No.

Type

Description

Description

This use case covers the charging process with information about local
installation, grid schedule and sales tariff table. With this information, the
EV supply equipment can dynamically react to changes in the supply chain
to reduce peak demand or oversupply situations and communicate the new
boundary conditions to the EV with the intention to calculate or change the
charging schedule accordingly. Additionally, the predicted energy transfer
schedule becomes accessible to secondary actors in order to enhance elec-

tricity supply scheduling.

The secondary actors need to communicate to the SECC the actu
tion about the local installation (e.g. power limits, local powenrge,
grid schedule and sales tariff table.

The involved actors are:

— Primary actors: EV, EVCC, EV supply equipment, SECC.

— Secondary actors: DCH, EMSP, EMS.

] informa-
heration),

Scenario descriptions:
— The USER inputs e-mobility needs atthe EV.

— The EV calculates the requiréd amount of energy needed in
fully charge (kWh) the battepy for the user-provided depart

— The EVCC sends the required energy amount, departure tim|
charging capability of'the EV to the SECC, which might forw
secondary actor,

— The EV will ealculate a charging plan and communicate it ba
EV supply.equipment

— The EV:will start charging according to the actual limitation
received the message content to enter the charging loop.

NOTE™ A secondary actor collects “Demand and prognosis”. (e.
physical limits from the EV supply equipment, local power gener
schedule from the DCH, Sales tariff table from the EP or EMSP, lo
optimisation from the EMS). This action might be performed pri
charging event.

NOTE 2 The relevant boundary conditions for each EV supply eq
are calculated by a secondary actor or the SECC.

brder to
lire time.

e and
hrd it to a

ck to the

if it

. Local
htion, grid
fal power
r to the

uipment

Prerequisités

— Ifthe authorization according to use case elements D is appl
be established successfully.”

— The SECC shall be able to forward information from/to the
secondary actor.

ed, it shall

— Consideration of local installation limits shall be available.

Requirements

— The USER shall input his e-mobility needs to be included in t
schedule.

— The EVCC, the SECC and secondary actors can trigger a re-scheduling

of the charging schedule.
Trigger:

— the authorization of charging has been completed and the EV is ready

to retrieve energy;

— the charging loop is established and one of the interrupts occurs; or

— the EVisinacharging pause, e.g. state B according to IEC 61851-1, and
the SECC has the necessity to renegotiate the charging schedule.

he
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Table 23 (continued)

No. Type Description
7 End conditions Success end conditions:
— The EV will start charging according to the negotiated schedule.
Failure end conditions:
— The calculator does not calculate the required amount of charging
(kWh) to meet the target.
— Asecondary actor does not collect the “Target set” and “Demand and
PrOEOSIS T OTTITAtio:
— A secondary actor or the SECC does not provide (new) boundary,
conditions.
— The EV will not start charging.
7.8.4 D(charging with load levelling based on HLC
Table 24 — DC charging with load levelling based on HLC
No. Type Description
Use ¢ase element name DC charging with load levelling based-on HLC.
Use ¢ase element ID E4
Objefctives Charging without considering complex grid situations and secondary ac-
tors. Dynamic adjustment of-thé‘maximum DC power to be drawn by the(EV
within the limits of the local installation.

4 Desdription The EV supply equipmentand the EV will exchange information about thie
DC power limits using-HLC. The EV supply equipment will communicate the
maximum DC powe€rthat can be drawn from the outlet in order to proteqt
the supply equipment to the EV.

The EV andthe EV supply equipment exchange control information for the
battery mamagement system.
The,actors involved are:
—£ yPrimary actors: EV, EVCC, EV supply equipment, SECC.
5 Prergquisites - Ifthe authorization according use case elements D is applied, it shal] be
established successfully.
— Mode 4 charging (according to IEC 61851-1) shall be selected.
6 Requirements — The EV shall ask for the maximum DC power, voltage and current limits
from the EV supply equipment.
— The EV supply equipment shall reply with the limits.
Thet-shalprovideinfermationabottdemanded-voltageandenrrent.
— The energy transfer loop will begin.

7 End conditions Success end conditions:
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Table 24 (continued)

No.

Type

Description

local limits of installation.

equipment.

disconnects.

— The EV supply equipment shall deliver DC power within the maximum

— The EV shall be charged within the given local limits of the EV supply

— The EV supply equipment shall be able to deliver power until the user

Fallure end conditions:

— The EV supply equipment will not deliver DC power, due tog
failure.

— No power delivery from the EV supply equiprent to the EV.

— Negotiation between the EV and the EV supply equipment f4filed.

ontactor

7.8

5 Resume to authorized charging schedule

Table 25 — Resume to authorized charging schedule

Type

Description

Use case element name |Resume to authorized charging.schedule

Use case element ID E5

Objectives

Restart sleeping charging.schedule.

NI

Description

This use case coversthie resume process to the once authorized and
charging schedule,

The actors invdlved are:
— Primaryactors: EV, EVCC, EV supply equipment, SECC.
Scenariiojdescription:

— “.Optimizing charging schedule often lead to pause or went-to-sle
within the schedule. In case of a sleep status, the EVCC and the §
in general, neither able to communicate to each other nor can bg
up by the counterpart. This depends on the communication tec}
used. Therefore, ISO 15118-3 provides means and concepts as t
communication can be re-established from sleep mode, either f}
EV or EV supply equipment side, depending on the physical laye|
[EC 61851-1-based concepts and requirements.

— The wake-up trigger could be initiated either on the EV or EV su
equipment side. The entity which receives this initial trigger sh
to wake up the counterpart according to ISO 15118-3.

Kleeping

ep status
ECC are,
woken
nology
how the
om the

I used and

pply
h1l be able

—_— ITLU WIT DT TCE=CSUAdDUIISIICU dITU TUCTIILITICAUIOIT dIIU dULITUT TZd4dUIUIT
securely.

share it between them. If both accept this suspended charging s
will be resumed from the interrupted point.

— The EVCC and/or SECC will recognise/receive information about the
suspended charging schedule from the internal memory or the EMSP to

resumed

chedule, it

Prerequisites

— The charging schedule is paused according use case element H1

[SO 15118-3.

— The optimized charging schedule is already authorized in use cases E2.

— The EV and the EV supply equipment indicate sleep mode according to
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Table 25 (continued)

No.

Type

Description

Requirements

Either the EV or the EV supply equipment gets an initial wake-up trigger at
the restart time of the charging schedule.

a. Ifthe EV supply equipment gets the initial wake-up trigger, it shall
wake up the EV/EVCC according to ISO 15118-3.

b. Ifthe EV gets the initial wake-up trigger, it shall wake up the EV
supply equipment/SECC according to ISO 15118-3.

HLT shall be re-established and identification, authentication,
authorization shall be ended successfully.

E2 shall be executed and lead to the same charging schedule as.original
agreed if the boundary conditions remain unchanged.

The charging process shall be re-started from the resume point.

End ponditions

Success end conditions:

Failure end conditions:

Information of the former suspended charging sessjon is accepted by bath
the SECC and the EVCC and they agree to resunie.it.

The EVCC goes back to the suspended point'ef the charging schedule anfl
restarts charging.

Wake up of counterpart was unsuccessful.

4

Information of the former seSsion is not accepted by either the SECC, th
EVCC or both.

a. Negotiation of thécharging schedule leads to different results and
charging can be resumed according to the changed schedule.

b. Itis notpossible to resume the charging process because one of
the required intermediate use case elements leads to a failure end
condition.

7.8.6 Re|

verse power transfer with/load levelling based on HLC

Table 26 — Réverse power transfer with load levelling based on HLC

No.

Type

Description

Use|case elementname

Reverse power transfer with load levelling based on HL.C

Use|case elentent ID

E6

Objectives

This use case covers both AC and DC reverse power transfer. Dynamic adt
justment of the maximum AC or DC current to be delivered by the EV within

the limits ofthe local incfa”nt‘inn, and nr‘r‘nrﬂing tothe rnqnncf from the

EMS through the EV power system.

50

Description

The SECC and the EVCC exchange information about the AC or DC current
limits using high-level communication. The SECC communicates to the EVCC
the maximum current that can be drawn from the outlet in order to protect
the EV power system. The SECC also communicates to the EVCC the necessary
current based on the request from the HEMS. Reverse power transfer will be
scheduled including EMS requirements or demand request from the grid.

NOTE High-level information cannot be in contradiction to the safety re-
quirements defined in IEC 61851-1. This basic policy cannot have changes in
any use cases, including reverse power transfer.

The involved actors are:
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Table 26 (continued)

No. Type Description

— Primary actors: USER, EV supply equipment, SECC.

— Secondary actors: EMS.

5 Prerequisites — Control state agreement of C or D, given by IEC 61851-1:2017, Annex A,
between EV and EV power system shall be established successfully.

6 Requirements — The EVCC and the SECC exchange information about necessary AC or
DC current and their limitations.

— The EVCC and the SECC get a schedule of reverse power tranffer.

— In AC case the EVCC checks that the frequency of AC eurrent|flowing
from the EV and the AC current frequency coming from gridfare equal
and synchronised.

— Trigger: Control state agreement of C or D between the EV ajnd the EV
power system, including necessary preparation within the HV, the EV
power system and the HEMS.

7 End conditions Success end conditions:

— The EV discharges AC or DC current within the maximum logal limits of
installation.

— The EV discharges the requested AC or DC current within thg local
limits of the EV power-system.

Failure end conditions:
— In case of AC thé. EVCC can’t ensure that frequencies are syn¢hronised
between the-grid and the EV.

— The EV does not discharge AC or DC power due to no agreenient of the
RPT schedule.

7.8{7 Reverse power transfer on stand-alone operation

Table 27 —=Reverse power transfer on stand-alone operation

No Type Description

Use case element rame | Reverse power transfer on stand-alone operation disconnected from the grid

Use case element'ID E7

Objectives This use-case covers both AC and DC reverse power transfer on standfalone
operation, disconnected from the grid. In this type of situation information from
the HEMS or the grid might be not available. In that case the EV will b¢ consid-
ered as a voltage generator.

4 Description The SECC and the EVCC exchange information about the AC or DC current lim-

itc vcinaghigh ool oo i oo tion—The-SECC-communicatestetheHVCC the

TCo T OIS g 1OV e oo Co oo Tt oo o CoT o iicaceoto—Tt—L

maximum power that can be drawn from the outlet in order to protect the EV
power system.

NOTE The high-level information cannot be in contradiction to the safety re-
quirements defined in IEC 61851-1. This basic policy can have no changes in any
use cases, including reverse power transfer.

The involved actors are:

— Primary actors: USER, EV supply equipment, SECC.

5 Prerequisites — Control state agreement of C or D, given by [EC 61851-1:2017, Annex A,
between the EV and the EV power system shall be established successfully.

— The EV supply equipment shall be supplied by its own power supply
independent of the grid (e.g. with an internal battery).
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Table 27 (continued)

No.

Type

Description

6 Requirements

The SECC, although not supplied by the grid, is able to operate safely and to
communicate with the EVCC.

The EVCC and the SECC exchange information about the maximum AC or DC
current and voltage.

For AC connections the SECC shall provide all necessary information to the
EVCC to ensure that the technical requirements of the local grid code can be

met Where necessary thisinformationwillhe npr‘]afnr‘] r‘ynami(‘a”y r]nr'rlg

Trigger:

the charging loop.

Control state agreement of C or D between EV and EV powersystem,
including necessary preparation within EV, EV power systéemand HEMS.

7 End

ronditions

Success end conditions:

Failure end conditions:

The EV discharges AC or DC current within the magimum local limits of
installation.

The EV discharges within its own limitations;

The EV does not discharge AC or DC pogver due to no agreement of the RHT
schedule.

7.8.8 Fa

Tabl

5t responding energy transfer services based:01n dynamic control mode

e 28 — Fast responding energy transferservices based on dynamic control mode

No.

Type

Description

Use

ase element name

Fast respondihg-services based on dynamic control mode

Use

ase element ID

E8

Obje

ctives

This use\case covers both AC and DC charging and discharging. It covers 4lso
dynamic adjustment of the AC or DC bidirectional power transfer considejr-
ing complex grid situations and secondary actors for grid services. Althoyigh
using dynamic control mode, the SECC is also responsible for ensuring e-no-
bility needs (departure time; minimum and target energy request).

4 Desa

ription

The EV supply equipment and the EV will exchange information about thg
AC or DC power limits using HLC.

The EV provides its mobility needs to the EV supply equipment before engr-
gy transfer.

The EV will also provide the maximum and minimum energy request. The
minimum and maximum energy requests define the usable/allowed battgry

52

range to ensure BPT services.

The EVCC and the SECC will exchange their charging and discharging physi-
cal limitations (voltage, current, power).

In case of AC, the EV supply equipment will communicate the nominal value
of voltage and frequency of the local grid in order for the EV to verify its
compatibility.

NOTE High-level information cannot be in contradiction to the safety re-
quirements defined in IEC 61851-1.

The actors are:
— Primary actors: EV, EVCC, EV supply equipment, SECC, USER.

— Secondary actor: EMS, flexibility operator.
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Table 28 (continued)

No.

Type

Description

Scenario description:

The EVCC and the SECC exchange their physical limitations.
The EVCC sends to the SECC the user mobility needs.

The SECC transfers the user mobility needs to the EMS which will either
take it into consideration or forward this information to the flexibility
operator.

Prerequisites

The EV and the EV supply equipment are able to support dynfamic
control mode.

The SECC has proposed dynamic control mode.
The EVCC has chosen dynamic control mode.
A valid contract exists between the user and-the flexibility operator.

The user has configured the EV to selectthis dynamic contrdl mode
service either at this location or when-offered.

If needed, the EV and the charging station, or the EV and the charging
stations in contract with thé flexibility operator, may have b¢en
certified as grid reserve providers.

The EV and the charging station, or the EV and the charging $tations in
contract with the flexibility operator, abide by the market rujes.

Requirements

The EVCC and the’SECC shall exchange information about th¢ir physical
limitations.

For AC egnnections the SECC shall provide all necessary infofmation
to the EVCC to ensure that the technical requirements of the Jlocal grid
codecan be met. Where necessary this information will be updated
dynamically during the charging loop.

The SECC shall transfer the mobility needs to the appropriat¢ SA.

The SECC and SAs shall give preference to user mobility needs over
system and grid services.

The SECC and SAs shall comply with physical limitations and|energy
minimum/maximum range defined by the user or the EV.

If a contract with a flexibility operator has been mentioned during
identification phases, then the contract shall be validated by|the
flexibility operator before the energy transfer starts.

End conditions

Success conditions:

Failure en nditions:

ThedtwHstarteharsinsandfordischarssAberBEenrrént abiding

by the SECC power request.
The EV will start charging and/or discharging AC or DC current within

the maximum limits of local installation and EV conditions

Based on the voltage and frequency nominal value of the local grid,
the EVCC will evaluate its compatibility and end session if it is not
compatible.

The EV will not start charging or discharging.

The contract with flexibility operator has not been validated.
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7.8.9 Managed bidirectional power transfer into the grid and/or into the home

Table 29 — Managed bidirectional power transfer into the grid and/or into the home

No.

Type

Description

Business use case

Managed bidirectional power transfer into the grid and/or into the home

Use case ID

E9

Objectives

Bidirectional power transfer into the grid and/or into the home based on
messages sent by the local EMS and the EV. This use case is an illustration
of how negotiation and re-negotiation take place in the context of BPT and

what are the requirements attached.

Desdription

A group of EVs (could be one) are plugged-in at a group of EV supply-equip-
ment (could be one) and have established a successful HLC. The EV supplE
equipment are supplied through a grid delivery point and the total energy
is managed by an EMS able to receive messages from the DS@or from a flex-
ibility operator (if any) in order to offer ancillary services.to'the grid. The
EMS may also be in charge of optimizing local productien.

The EMS is continuously optimizing the consumptioh and production baged
on constraints and/or incentives received from.thre DSO, from its flexibil{ty
operator or local DER or energy prices. For example, the DSO may regulayly
send to the EMS a certain bidirectional prefile’of maximum power during
a specific duration, starting at certain timg. The EMS may also receive
price-related information for consumingfrom and feeding back energy
into the grid. As other local DER mayparticipate in this transfer itis up t
the EMS to decide whether to allécate all or only a part of the energy to b
exchanged with the grid from er;to the EV batteries.

D O

Another DER for example may be an EV itself. In this case the EV may serfd a
certain bidirectional profileé of maximum power during a specific duratign,
starting at a certain time’to the EMS. If available, also including price-relpt-
ed information for feeding back energy into the infrastructure.

The EMS then caleulates the aggregated maximum power profile (positiye
or negative).that all EVs should transfer and informs periodically the SE(Cs
of this demand. If available, the EMS also communicates prices for energy
(consuming and feeding back) to the SECCs.

NOTE)I The way and form of messages used by the EMS to inform the SECC
isiout of scope of the ISO 15118 series. For example, it could be through a
communication channel with the CSO. In that case the CSO would distriblite
the available power among all EVs depending on their e-mobility needs and
contracts.

NOTE 2 If possible and needed, the EMS, via the CSO, can need to ask an
existing e-mobility clearing house if the contracts signed between the ugers
and the flexibility operators can be accepted by the flexibility operator hav-
ing a contract with the premise energy operator operating the EMS.

NOTE 3 The EMS, before sending the information to each SECC, can modify

the power, the duration and the starting date nriginnllv received in order to
adapt them to grid codes, local constraints or market opportunities.

The SECCs, notified by the EMS via the CSO, send a renegotiation message to
the EVCCs in order to initiate the exchange of information related to mobili-
ty needs, new target settings, scheduling and tariffs.

Equivalent to the SECC, the EVCC, notified by an EV internal trigger (changed
mobility needs, new target settings, etc.), can trigger a renegotiation.

After the renegotiation is successfully done, SECCs inform the EMS of the
actual scheduling of the bidirectional power transfers. If needed, the EMS
may decide to allocate new resources.

During and after the bidirectional power transfer sequences, the energy
transferred needs to be measured in order to establish the reality of the
transfer and ensure traceability of the transactions.
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Table 29 (continued)

No.

Type

Description

Measurements can be done in the EV, the EV supply equipment or both.
Eventually, an SDR is issued by the EV supply equipment in order to notify
the users and other SAs of the energy transferred. The SDR shall reflect the
details of energy transfers and may use information from the EV in case the
EV supply equipment does not have access to all measurements.

Measurement parameters like period and precision depend on local reg-
ulations and have been communicated by the appropriate SA to the SECC
before the BPT session

The actors involved are:

Primary actors: EV, EVCC, EV supply equipment, SEGG.

Secondary actors: EMS, DSO, CSO, flexibility operator(s), e-njobility
clearing house, EMSP, user.

Prerequisites

The users or the building energy operator orboth have valid qontracts
with one or more flexibility operators for transferring energy|in the grid.

The EV supply equipment are certifi€d by the local authority (e.g. DSO)
to inject energy into the grid. Certification may depend on the local
grid and safety codes.

The EVCCs are engaged ifia'successful ISO 15118 HLC sessign with the
SECCs with whom theyhave exchanged information about their EMSP
contract.

Consideration oflocal installation limits shall be available.

Requirements

NOTE 4 The prices for feeding energy into the system can be sef by the
sources of energy themselves. That means, that the prices for corjsuming
energy from the grid can be set and communicated by the energy actors
(communication channel and protocols are out of scope of this dqcument).
The prices for feeding back energy from an EV into the system cqn be set
(directly or indirectly) and communicated by the EV. In that case|the com-
munication channel can be the ISO 15118 HLC between the EV anjd the EV
supply Equipment

The users shdllinput their e-mobility needs.

EVCCs and' SECCs shall exchange information about their bidirectional
physiéatlimitations.

EVECs and SECCs shall exchange information about availability of
energy (power over time) and prices for consuming energy ¢r feeding
back energy (price for power over time).

EVCCs shall send information about their flexibility contract to the
SECC in order for the EMS to check their validities and, if ne¢ded, roam
to its flexibility operator through an e-mobility clearing house.

All EV supply equipment shall measure the energy effectively
transferred to the grid, taking into account local grid codes and
flexibility contract measurement requirements.

EVs may check the energy measured by the EV supply equipment.

If required, the EV supply equipment shall produce an SDR indicating
the date, duration, energy transferred, from and to the battery, and
all other measurements required by the flexibility contract (e.g. load
curves, active and/or reactive energy, quality of current, frequency...).

The SDRs shall be sent to the EMSP and to the EMS. The SDR shall be
signed and encrypted by the EV supply equipment. It may be checked
by the EV.
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Table 29 (continued)

No. Type Description

Triggers:

— The authorization of discharging has been completed and EVs are
ready to transfer energy.

— The charging loop is established and one of the interrupts occurs and
the SECC or the EVCC has the necessity to renegotiate. If the result of
the renegotiation is a bidirectional service then this use case can start.

7 End canditions Success end conditions:

— The EV supply equipment is transferring power within the maximulk
local limits of installation and according the conditions agreed during
the renegotiations.

— EVswill be charged according the mobility needs of the-tisers.

Failure end conditions:

— The EV supply equipment is not able to transfer power due to contadtor
failure.

— Negotiation between the EV and the EV stipply equipment failed.

— No power transfer between the EV supply equipment and the EV.

— Flexibility contracts can't be assessed as valid by the SAs.

7.9 Energy transfer controlling and re-scheduling [F]
7.9.1 Enlergy transfer loop

Table 30 — Energy transfer loop

No. Type Description
Use gase element name Energy transfer loop
Use ¢ase element ID FOQ
Objectives Continue energy transfer process until success conditions reached and

énable billing of transferred energy.

4 Desdription This use case covers the basic energy transfer loop. The following infor
mation needs to be exchanged between the actors:

The actors involved are:
— Primary actors: EV, EVCC, EV supply equipment, SECC.

From the EVCC to the SECC: EV status (as stipulated in ISO 15118-2 or
[SO 15118-20).

From the SECC to the EVCC: EV supply equipment status (e.g. maximum
current, as stipulated in ISO 15118-2 or ISO 15118-20).

5 Prerequisites — E1,E2,E4, E5,E6 or E7 target setting or energy transfer scheduling
use cases shall be successfully established.

— The energy transfer loop shall be active.

6 Requirements — The EVCC shall send the SECC the current status in a specified time
frame according to ISO 15118-2 or ISO 15118-20.

— The SECC shall reply with no interrupt flag.

— The EVCC and the SECC shall comply with traceability requirements.

7 End conditions Success end conditions:
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Table 30 (continued)

No. Type

Description

— The energy transfer loop continues.
Failure end conditions:

— The energy transfer loop will be stopped.

— The energy transfer loop is terminated due to traceability check fails.

7.9.2 Energy transfer loop with metering information exchange

Table 31 — Energy transfer loop with metering information exchange

No Type

Description

Use case element name

Energy transfer loop with metering information exchange

Use case element ID

F1

Objectives

Continue the energy transfer process until success conditions are feached
and enable billing of transferred energy.

4 Description

This use case covers the basic energy transfer loop with meter reafling. For
reliable control of the energy transferred, all SAs involved shall bejable to
prove that energy was transferred-tg or from a specific EV/customeer. It is
therefore mandatory for an EV £o'eenfirm that energy was transfefred at a
certain time and from or to agertain EV supply equipment. With r¢spect to
the communication between the EVCC and the SECC, one possibilitly is that

the vehicle signs the meter readings from the SECC to confirm the feception

of the meter record. The'vehicle may perform a plausibility check Qetween

the EV supply equipthent measured energy amount and the transfgrred ener-

gy amount to validate if there is an unexpected high-energy loss diiring the
energy transferprocess.

The actors involved are:

— Primary actors: EV, EVCC, EV supply equipment, SECC.

As stiptlated in ISO 15118-2 or ISO 15118-20, the following informfation shall

be exchanged between the actors:
From the EVCC to the SECC: EV status, signed meter reading.
From the SECC to the EVCC: EV supply equipment status, meter redding.

5 Prerequisites

— Target setting or energy transfer scheduling according to use fase
elements E1, E2, E6 or E7 shall be established successfully.

— The energy transfer loop shall be active.

6 Requifements

— The EVCC shall send the SECC the current status in a specified time
frame according to ISO 15118-2 or ISO 15118-20.

— The SECC shall reply with no interrupt flag.

— The SECC shall send a meter readout to the EVCC for signing.
— The SECC shall send the signed meter readout to the EMSP.

— The EVCC and the SECC shall comply with traceability requirements.

— For AC connections, if no meter reading is provided during the charging
loop control then the EV may stop immediately any reverse power flow.

7 End conditions

Success end conditions:
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Table 31 (continued)

No. Type Description
— The EVCC receives the metering information and creates a signature for it.
— The SECC receives the signature of the metering information.
— The energy transfer loop continues.
Failure en nditions:
— The validation of the information fails, e.g. the delivered energy amount
is different from the received energy amount.
— The SECC has not received the signed meter reading for a certain peripd
or for a pre-specified amount of energy.
— The EV supply equipment stops energy transfer as the EVCC validation
was not received.
— The energy transfer loop is terminated due to traceability check fails.
— The energy transfer loop will be stopped.
7.9.3 WF1: WPT charging loop
Table 32 — WPT charging loop
No. Type Description
Use ¢ase element name WPT charging loop.
Use ¢ase element ID WF1
Objefctives Continue the charging process until success conditions are reached and
enable billing of trafisferred energy.
4 Desdription This use case covers the basic energy transfer loop. The following informla-
tion shall be-exchanged between the actors:
The actors involved are:
— Rrimary actors: EV, EVCC, EV supply equipment, SECC.
Friomthe EVCC to the SECC: EV status (as stipulated in ISO 15118-20).
Erom the SECC to the EVCC: EV supply equipment status (e.g. maximum
wireless power, as stipulated in ISO 15118-20).
5 Prergquisites — Target setting or charging scheduling according to use case element$
WE shall be established successfully.
— The energy transfer loop shall be active.
6 Requirements — The EVCC shall send the SECC the current status in a specified time
frame according to ISO 15118-20.
— The SECC shall reply with no interrupt flag.
— The EVCC and the SECC shall comply with traceability requirements.
7 End conditions Success end conditions:
— The energy transfer loop continues.
Failure end conditions:
— The energy transfer loop will be stopped.
— The energy transfer loop is terminated due to traceability check fails.
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7.9.4 Energy transfer loop with interrupt from the SECC

Table 33 — Energy transfer loop with interrupt from the SECC

No.

Type

Description

Use case element name

Energy transfer loop with interrupt from the the SECC

Use case element ID

F2

Objectives

Continue the energy transfer process until the SECC interrupts the energy

transfer loop.

Doacecrintion

Tha EVICC ictbn “olinat” o d Slagc vraoacte 1 foraaatiag oo 1
v oottt —eehe—aito ToFattofFot—+r

e SECC. If

TDESCTTPpTIOTT

vvoy o T oottt

an SECC wants to interrupt the energy transfer loop, for example
updated charging schedule or new set-point for the load levelling
use case will describe the process.

The actors involved are:
— Primary actors: EV, EVCC, EV supply equipment; SECC.

The following information shall be exchangedrbetween the actorf:

From the EVCC to the SECC: EV status (as-stipulated in ISO 15118
[SO 15118-20).

From the SECC to the EVCC: EV supplyequipment status (as stipy

ISO 15118-2 or ISO 15118-20), SECC interrupt, new departure tinpe provided

by the USER.

NOTE In case of a new depatture time set by the USER and trans
the SECC, the corresponding SA takes care of a secured way of trg

with an
then this

5.

-2 or

lated in

mitted by
nsmission.

Prerequisites

— Target setting orenergy transfer scheduling according to us
elements of E shall be established successfully.

— The energytransfer loop shall be active.

 case

Requirements

— The SECC shall send the EVCC the current status in a specifig
frame according to ISO 15118-2 or ISO 15118-20.

— (_The energy transfer process interrupt flag set by the SECC
secondary actor.

— The EVCC shall initialize the energy transfer set-up process

— The EVCC and the SECC shall comply with traceability requi

d time

hgain.

ements.

End conditions

Success end conditions:

— The energy transfer loop interrupt occurred and either the ¢
transfer set-up or end of energy transfer process starts.

Failure en nditions:

— The energy transfer loop does not start again.

nergy

— The energy transfer loop is terminated due to traceability c}

eck fails.

7.9.5 Energy transfer loop with interrupt from the EVCC or USER

Table 34 — Energy transfer loop with interrupt from the EVCC or USER

No. Type Description

1 Use case element name Energy transfer loop with interrupt from the EVCC or USER

2 Use case element ID F3

3 Objectives Possibility for the EVCC or USER to interrupt the energy transfer loop.
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Table 34 (continued)

No.

Type

Description

Description

The EVCC or the USER interrupts the energy transfer process when e.g.
the energy transfer schedule changes or an unpredictable event in the EV
occurs or the USER returns and wants to leave.

The actors involved are:
— Primary actors: EV, EVCC, EV supply equipment, SECC, USER.

This use case covers the basic energy transfer loop with interrupt from the
EVCC or USER.

— The EVCC shall send an EV status in a specified time frame accordink
to ISO 15118-2 or ISO 15118-20.

— The SECC shall reply with an EV supply equipment status in a'speciffed
time frame according to ISO 15118-2 or ISO 15118-20.

— The EV will continue either with the energy transfer, set-up process pr
with the end of the energy transfer process.

As stipulated in ISO 15118-2 or ISO 15118-20, the-fellowing information
shall be exchanged between the actors:

From the EVCC to the SECC: EV status, EVCC Interrupt, new departure time.
From the SECC to the EVCC: EV supply.€quipment status.

Prergquisites

— Target setting or energy transfer scheduling according to use case
elements of E shall be established successfully.

— The energy transfer loop(shall be active.

Reqyirements

— The EVCC shall send.the SECC the current status in a specified time
frame according te'fSO 15118-2 or ISO 15118-20.

— The SECC shall\reply in a specified time frame according to ISO 15118-2
or ISO 15118-20.

— The EV_or the USER shall re-schedule or terminate the energy transfer
process.

—_\The EVCC and the SECC shall comply with traceability requirements.

End fonditions

Success end conditions:

— The energy transfer loop interrupt occurred and either the energy
transfer set-up or end-of-energy transfer process starts.

Failure en nditions:

— The energy transfer process does not start again.

— The energy transfer loop is terminated due to traceability check fail

12}

Table 35 — Energy transfer control based on dynamic control mode

No. Type Description
Use case element name Energy transfer control based on dynamic control mode
Use case element ID F4
Objectives Continue the energy transfer process until success conditions are reached
and enable fast responding services to the grid.
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Table 35 (continued)

No.

Type

Description

Description

This use case covers both the AC and DC energy transfer loop. It ¢
services related to reactive power compensation.

This use case describes the situation where the SECC controls the amount of
active and reactive power to be transferred during the energy transfer loop.

The power shall be within the boundaries and target defined in E
element. If not, the loop breaks and goes to end conditions.

During the loop the SECC may change the power boundaries and the active

overs also

8 use case

aNd,/0T TeactiVe POWeT Targets based on SA TeqUITements and 1Mo
needs. the EVCC will make its best efforts to follow the changes©
loop if it is not possible to follow the new conditions speciallyyacc
mobility needs.

During the charging loop, the EV may change the cufxént and po

boundaries. The SECC adapts its targets based on the informatign provided

by the EVCC.
During the loop, the EVCC updates its energywrequests in relation

mobility needs. For example, if the EV is transferring energy to the grid, the

total amount of energy needed to comply'with mobility needs wil
The involved actors are:

— Primary actors: EV, EVCC,EV, supply equipment, SECC.

— Secondary actors: userEMS, energy actors like EMS, DSO or
operator.

ility
" break the
rding to

wer

with

|l increase.

Flexibility

Prerequisites

— Target setting or'hidirectional power transfer based on dynamic
control mode according to use case element E6 shall be estaljlished

successfullyt

— The bidivectional power transfer loop shall be active.

Requirements

— The'performance time and timeouts for the bidirectional power

transfer loop messages in dynamic control mode shall be
parameterized in order to ensure fast responding services.

= During the control loop the EV and the EV supply equipment
into account all relevant local grid codes and if applicable, sh
to EN 50549-1.

— In case of three-phase energy transfer, the EV shall make its
to balance the power among the three phases.

— The EVCC and the SECC shall comply with traceability requirements.

— Incase of AC and if a dual channel architecture is used, the E

indicate the power flow direction to the SECC. The SECC is thfen able to

perform the relevant contactor control by HLC.

shall take
hll conform

best efforts

VCC shall

— In case of DC, the SECC should indicate to the EVCC the prese
and voltage value.

— In case of AC, the SECC should indicate to the EVCC the target set point

of active and reactive power.

— The SECC shall send an element to inform the EV that channel
configuration (dual or single channel) change is ongoing or finished.

nt current
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Table 35 (continued)

No. Type Description
— Bidirectional power transfer is done with appropriate active power and
reactive power exchanges.
Failure end conditions:
— Bidirectional power transfer is done with inappropriate active power
and reactive power exchanges.
— Bidirectional power transfer loop messages have not been sent within
timeouts definedin ISQ 15118-20
— The energy transfer loop is terminated due to traceability check'faily.
7.10 Value-added services [G]
7.10.1 VaJue-added services
Table 36 — Value-added services
No. Type Description
1 Use ¢ase element name |Value-added services
2 Use ¢ase element ID G1
3 Objefctives VAS information exchange between the:EVCC and the SECC.
4 Desdription Optional services that may connectto the local network domain (EV supply
equipment) or the internet usingIP protocols.
In addition to the function @f,pure charging of electric vehicles, which are
described in the various use case elements, additional value-added services
to maximize the custefmer convenience may arise in future applications and
environments.
EXAMPLE Reservation of a public charging site, spots availability along thg
journey, required energy for next usage.
Scenarie-description:
— TheOEM or user requests VAS.
= ~"The SECC requests service from the EVCC.
— The SECC routes information.
5 Prergquisites — Ifrequired a suitable authorization method needs to be applied prior to
using VAS.
— The SECC should be online.
— The EV and the EV supply equipment are capable of enabling value-add¢d
services In general.
6 Requirements The EV supply equipment shall offer the value-added service.
Trigger:
— The USER has to request information.
7 End conditions Success end conditions:
— The USER or the secondary actor receives the requested information.
Failure end conditions:
— The USER or the secondary actor does not receive the requested
information.
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7.10.2 WG1: ACD system status check

This use case element is a selectable service where the EV/EV supply equipment can check the system
status before, during and after energy transfer in parallel to the energy transfer procedure.

Table 37 — ACD system status check

Use case element name ACD system status check
Use case element ID WG1

Objectives For the EV/EV supply equipment to check the system status at all times after
estaptishment of HLC S0 that there will be o damage to both the EY and EV
supply equipment due to unexpected conditions before/during/aftgr the ener-
gy transfer process.

4 ||Description This use case is a service which when selected will run injparallel t¢ the ener-
gy transfer process.

The actors involved are:

— Primary actors: EV, EVCC EV supply equipment, SECC.

Basic elementary use case description:

— After HLC establishment, the EV can.select the additional servige which
performs constant checking on thelsystem status.

— Ifthe energy transfer involves\ACD, the EV has to select the sysftem status
service, and can only charge‘or discharge at an EV supply equiment
which provides this service.

— The system status setvice may be used as soon as it was select¢d.

— If selected, the EVCC shall support the system status service throughout
the whole enérgy transfer process.

— Messages.are exchanged between the EVCC and the SECC to query and
reportion its system status. If an error occurs during checking pf the
system status, the energy transfer process shall be aborted.

—4_In case of safety errors handled by another channel than ISO 15118
(e.g. IEC 61851-1 pilot wire) HLC is used only to inform communication
controllers of the new state reached after the error.

5 ||Prerequisites — HLC s established.
— The system status service is offered by the EV supply equipment and
selected by the EV.
6 ||Requirements — If selected, the EVCC shall support the system status service throughout

the whole energy transfer process.

— Messages are exchanged between the EVCC and the SECC to query and
report on its system status. If an error occurs during checking pf the

sustem status the enerovtransfer nrocessshall he aharted
J 7 o) r

Trigger

— The EV initiates the system status service.

7 End conditions Success end conditions:

— The system status is reported whenever a query is made throughout the
energy transfer procedure.

Failure end conditions:

— Either the EV or the EV supply equipment is not able to provide the
system status service at any point of time after it is selected before the
energy transfer procedure has ended.
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7.10.3 Energy transfer details

Table 38 — Energy transfer details

No. |[Type

Description

Use case element name

Energy transfer details

Use case element ID

G2

Objectives

Information supply of current energy transfer process to the vehicle user or

secondary actor.

4 Desgription

Thic uca coca covarc thaavechanga of i fon tion ragaredingtha oot
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ergy transfer process to the SECC. Parameters like battery status and(stg
of charge could be provided for the SECC. The SECC or secondary actor,
aware of the status of its energy transfer process, delivers information t
the vehicle user.

The actors involved are:
— Primary actors: EV, EVCC, EV supply equipment, SECC, HMI.
Scenario Description:

— An SDRisrequested.
— The SECC requests a record from the EVCC.
— The EVCC sends the record to the’SE€C after the request is accepted

— The SECC provides information for the secondary actor or HMI.
The following information needs to be exchanged between the actors:
From the EVCC to the SECC; EV charging and discharging details accordi

to the requested list. It shall be indicated if the requested information is
available from the EV.side.

From the SECC to the EVCC: Authorization to request energy transfer de-
tails, list of requested energy transfer details.

n_
te

18
not

5 Prergquisites

— Target’setting or energy transfer scheduling according to use case
elements of E shall be established successfully.

— (The energy transfer loop shall be active.

~— The EV is capable of delivering energy transfer details.

6 Requirements

— The USER/HMI or secondary actor has requested information.

— The EVCC and the SECC shall comply with traceability requirements

7 End fonditions

Success end conditions:
— The USER or secondary actor receives the requested information.

Failure end conditions:

— The USER or secondary actor does not receive the requested

Information.

7.11 End of energy transfer process [H]

7.11.1 General

The EVCC should end the energy transfer process by sending a request to the SECC and the SECC
should respond by switching off the power in case of charging and releasing the locking feature
(if implemented). All or single steps of this shutdown sequence may only be necessary if the energy
transfer process is still in progress when the user initiates the end of the process.
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If the system is equipped with a locking feature and it has been activated at least once during the
current energy transfer session, it shall not be deactivated before the state transition from “C” (or “D”)
to “B” according to IEC 61851-1 occurs.

NOTE If the physical connection between the EV and the EV supply equipment is impaired by an unexpected

disconnect or other error, impacting the electrical safety of the energy transfer system, the procedures of
IEC 61851-1 apply.

7.11.2 End of energy transfer process

No Type Description
Use case element name |Ending energy transfer process
Use case element ID H1
Objectives Closing down the energy transfer process in a safe and secure way whilst ex-

changing all relevant information required for subsequent procedurgs.

4 Description This use case covers the basic ending energy transfer process.

The actors involved are:

— Primary actors: EV, EVCC, EV supplyequipment, SECC, USER

Basic elementary use case description:

— The USER returns to the EV o¥ EV supply equipment and initiat¢s the end
of energy transfer process:

— Usually the USER requests the end of the energy transfer procegs on the
EV side and the EVCE will tell the SECC that the energy transfer|process
will end.

— For specifiescenarios where the USER is indicating this on the §V supply
equipmentside, e.g. using authentication by alternative means, the SECC
will.request the EVCC to end the energy transfer process.

NOTE 1_The SECC Indicates the end of the charging session by setting the noti-
fication parameter according to ISO 15118-2 or ISO 15118-20.

=-\"The EV switches to state B according to IEC 61851-1.
— The EV supply equipment opens main switches according to IE]J 61851-1.

— Ifan SDR s generated on the EV supply equipment side, it will be
transferred to authorized secondary actors.

— Ifapplicable, the EV supply equipment releases the connector o the EV
supply equipment as soon as it detects state A according to IEC $1851-1.

Between the EVCC and the SECC the information end energy transfer process is

exchanged.
NOFE2—The-exactsequence-andnature-ofeach-step-dependsonthe  preceding
use cases.

5 Prerequisites Charge controlling and re-scheduling according to use case elements F2 or F3

or F4 shall be established successfully; or

End of energy transfer according to conditions defined in ISO 15118-2 or ISO
15118-20.

6 Requirements The SDR may be generated according to traceability requirements and sent to
authorized secondary actors.

Trigger:
The energy transfer loop shall be completed.

The USER, the EV supply equipment or the EV initiates the end of energy trans-
fer process.
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Table 39 (continued)
No. Type Description
7 End conditions Success end conditions:
— The process is terminated and the billing procedure is terminated
normally.
— The SDR s sent to the authorized SA.
Failure en nditions:
— The procedure is not terminated normally and information is lost.
— The EV does not respect the indication of the EV supply equipment afidthe
sequence as for [EC 61851-1:2017, Annex A.
7.12 WPT end of charge WH1
7.12.1 Gepneral
The EVCC [should end the charging process by sending a request to the SEC€/and the SECC shquld

respond by

steps of th
the user in

If the systd

the curren
to “WPT_S

NOTE |
unlock or of]

m is equipped with a (wheel) locking feature and it has been activated at least once du
[ charging session, it shall not be deactivated beforeithe state transition from “WPT_S_S|[TO”
| SB” according to IEC 61980-2.

If the physical connection between the EV and the EV supply equipment is impaired by an unexpe

r switching off the power and releasing the locking feature (ifcimplemented). All or sipgle
s shutdown sequence may only be necessary if the charge process is still in progress when
tiates the end of the process.

ing

Cted

her error, impacting the electrical safety of the charging system, the procedures of IEC 61980-2 apply.

7.12.2 WPT end of charge WH1
Table 40— WPT end of charge
Use cajse element name |WPT end-eficharge
Use cajse element ID WH1
Objectives Closing down the charging process in a safe and secure way whilst exchanging
all.relevant information required for subsequent procedures.
4 |Description This use case covers the basic ending charging process.
The actors involved are:
— Primary actors: EV, EVCC, EV supply equipment, SECC, USER
Basic elementary use case description:
66
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Table 40 (continued)

1 |Use case elementname |WPT end of charge

— The user returns to the EV or the EV supply equipment and initiate ending
the charge process.

— Usually the user requests the end of the charging process on the EV side and
the EVCC will tell the SECC that the charging process will end.

— For specific scenarios where the user is indicating this on the EV supply
equipment side, e.g. using authentication by alternative means the SECC will

reguestthe EVCCtoendthe charging nrocess
1 [=] or

— For indicating the end of a charging session the SECC would-usethe value
StopCharging in the EVSENotificationType according to [SQ'¥511B-20.

— The EV sends the power delivery request with termination paranjeter
according to ISO 15118-20.

— The EV supply equipment switches off wireless.power transfer adcording to
IEC 61980-2.

— The SDRis generated on the EV supply.equipment side. This may pe

transferred to authorize secondary actors.
— Ifapplicable, the EV supply equipnent releases the EV (wheel) logk.
The EVCC and the SECC exchangeé'the information of end of charge.

NOTE The exact sequence andnature of each step depends on the prgceding
use cases.

5 |[Prerequisites Charge controlling ande-scheduling according to use case elements YWF shall be
established successfully; or

End of charging according conditions defined in ISO 15118-20.

6 ||Requirements The SDR shalltbe generated according to traceability requirements anfl sent to
authorized-secondary actors.

Trigger:
—&-The charging loop shall be completed.

—+ The user, the EV supply equipment or the EV initiates the end of charge
process.

7 End conditions Success end conditions:

— The billing procedure is terminated normally.

— The SDRis sent to authorized SAs.
Failure end conditions:

— The procedure is not terminated normally and information is lost.

f=ab] L 1 . =11 1 1 ALl
- THCT LV SUpPply TYUIPIIICIUWIITTIOUUCIIVED pUOWCET, UUC LU VV I 1T 1d11U re.
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7.13 ACD connect/disconnect WI

7.13.1 ACD connect/disconnect WI

Table 41 — ACD connect/disconnect WI

No. Type Description
Use case element name |ACD connect/disconnect
Use case element ID WI
Objeftives Touse HECoverwiretesstommurmtication for commecting amd diSTonmeTting
charging devices between the EV and the EV supply equipment.
4 Desdription This use case covers the procedure of connecting and disconnecting eharging
devices after the establishment of HLC without USER intervention.

The actors involved are:

— Primary actors: EV, EVCC EV supply equipment, SECC.

Basic elementary use case description:

— The EVCC and the SECC exchange parameters fat-charging devices to
ensure interoperability.

— When the charging device/methods parameter matches, the EV requestp
the EV supply equipment through the-EVCC and the SECC to start an ACI
connection process.

— The EVCC and the SECC exchange.messages during the connecting
procedure until the charge device is successfully connected so that the
energy transfer procedure can proceed.

— At the end of power transfer, the EV requests the EV supply equipment
through the EVCC and'the SECC to start the ACD disconnection process.

— The EVCC and the SECC exchange messages during the disconnection
proceduretill\the charging device is successfully disconnected and the EV
can leave the charging site.

5 Prergquisites — HLCisestablished.
— The EVCC initiates the service to check the system status.
6 Reqyirements Trigger:

=" The charging device type fits between the EV and the EV supply
equipment.

— The EVCC initiates connect/disconnect requests by sending the
corresponding message to the SECC.

7 End fonditiens Success end conditions:

— The charge device is connected/disconnected successfully.

Failure en nditions:

— The charge device is not connected.

— Loss of HLC terminates the connecting/disconnecting procedure.

— The ACD doesn’t reach within appropriate time its home position.
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Annex A
(informative)

Conductive charging infrastructure architecture
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.1 General information

setting up an intelligent charging infrastructure, the topology of power distribution, c
dling, distribution of control logic, contactors and PLC modems can be divided into t
Droups.

basis for further discussions and documents, this annex summarizes these topologies an
r typical application, requirements, advantages and challenges.

.2 Assumptions

5 annex assumes that all the topologies described use andindividual control pilot wire b
bupply equipment and the EV, according to SAE J1772 and IEC 61851-1:2017, Annex A.

5 annex assumes that PLC according to ISO 1511843 is used. A corresponding annex wi
munication may be added later on during the draft edition process.

PLC connection will not focus on a specifi¢‘technology. However, for each topology atter
e given to the signal travel paths and theydimensions of the commonly used physical meg

individual network node, within a €ommon physical medium, is part of the same collisi
ch means sharing the whole bandwidth with all other network nodes in the same collisid

bnever the term “electric vehicle” is used, an electric vehicle with integrated PLC commt
imed, e.g. EVCC and PLC.

systems will be conipatible with existing and future HANs and LANs.

.3 Applicable symbols

table beloWrspecifies symbols with its associated description.

Table A.1 — Applicable symbols

bntrol pilot
iree major

H discusses

btween the
th wireless

tion needs

ia.

bn domain,
n domain.

nication is

Syibel

Description

EV with integrated application layer implementation, PLC interface and AC charger.

Application layer gateway, which terminates an application layer protocol and
GW interfaces to another application layer protocol.
Electric vehicle communication controller, e.g. instance which is implementing the
EVCC application layer according to ISO 15118-2 or ISO 15118-20.
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Table A.1 (continued)

Symbol Description

Supply equipment communication controller, e.g. instance which is implementing
the application layer according to ISO 15118-2 or ISO 15118-20.

SECC

Application layer implementation on the secondary actor side, to interface with

Secondary the application layer implementation of the gateway.
actor
' Supply equipment communication controller integrated in a detached inteligent
SECC C{;‘;ﬁigfﬁﬁ; control unit, which provides secondary actor data.

Router that separates IP subnets. If dashed lines are used it is,optional.
Router
PLC to HAN, LAN or other physical layer converter. Bridge performs MAC ad-
o dressing.
80
PLLC =
St
m
r_' _____ _‘ Optional filter device to eliminate/reduce electromagnetic emissions, see
| Filter | ISO 15118-3 for details.
l___ _____ _! This may break the PLC commuaiiication.
Entity performing the control pilot handling according to IEC 61851-1.
Pilot
control

Contactor to switch charging power to the charging coupler.

/\w PLCDypass and PWM filter device.

Control pilot and PLC communication line if PLC is used “in line”.
T --= - Optional control flow between the EV supply equipment controller and entities
related to the ISO 15118 series.

Power distribution and PLC communication line if PLC is used via mains.
Local transmission media between the PLC bridge and the SECC, or the GW, which
may be inside a circuit board if the PLC chip and the SECC or the GW are on the
same circuit board; it may be a HAN if the PLC bridge is connected to the SECC
using a HAN installation.

Line identifying the communication counterparts on the same application layer,
e.g. an application layer session is established between the two entities.

An application layer gateway divides such a communication path into two sides,
one using an application layer 1 and another using an application layer 2.
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A.1.4 Network characteristics

There are two communication paths:

— EVCC & SECC

— SECC < Secondary actor

NOTE Communication between the EVCC and the SA is out of the scope of this document.

Although the SECC to secondary actor communication is outside the scope of the ISO 15118 series,
somelSQ 15118 messagesreguirethis communication-and-thusthe ISQO 15118 serieswill su ecify some
o he 7

reqpirements to ensure the interoperability between the EVCC and the secondary actor. '\O)

Depending on the system architecture, these communication paths involve differe mponents for
estgblishing and maintaining communication. The drawings are intended for outlin,hxg the mpst general
cases. If all of the components shown are separately present in a specific implem{%tation, it s up to the
OEM and the EV supply equipment supplier. (0'\

Communication between the EVCC and the SECC can be divided into twagrset-ups, depending ¢n whether
the|SECC is “local” (Figure A.1) to the EVCC or “remote” (Figure A.2).\%

EVCC ,_ Bridge (opt.) _l Q Os\ SECC
Application Layer ~ f¢¢————————— i_ ————————————————— —{  Application Jayer
N
Presentation Layer | g\& Presentation Layer
i : %
Session Layer | 5\\'0 Session Layer
Transport Layer | \ Q) Transport Lpayer
K\

LLC
MAC

LLC
MAC

Link Layer Link Layer

PHY1 Layer PHY2 Lay:r

Key]
-——P ¢ -end communication of application
MA dia access control
LLC Q logical link connection
&v Figure A.1 — EVCC to SECC communication in a “local” set-up

o)
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EVCC

Application Layer

Presentation Layer

Session Layer

Transport Layer

Link Layer

PHY1 Layer

LLC
MAC

Router

Key

- ————P end-to-end communication of application

MAC
LLC

media access control
logical link connection

Figure A.2 — EVCC to SECC communication @a

SECC

Application Layer

Presentation Layer

Session Layer

Transport Layer

Link LLCHLLC Link
Layer MACMAC Layer

Link Layer i
MAC

O

‘remote” set-up

Dependinglon the installation architecture, multiple “bridg@‘, routers might be necessary.

Figure A.3 shows the general case, requiring an appl

applicatior] layer.

SECC

Appljcation Layer

——

Application
Layer

Presentation Layer

Presentati
Layer

Layer

sentation| ;

. Session Session
Segsion Layer @.
- Layer Layer
Tragsport Layer Q'finsport Transport
ayer Layer

==

|
il

|

|
i
|

|

Key
-
MAC

LLC

media access control
logical link connection

1&3\@?% gateway for communication to the netwq

rk/

Router (opt.)

Link LLCHLLC Link
Layer MACIMAC Layer

|
Y

Sec. Actor

Application Layer

Presentation Layer

Session Layer

Transport Layer

LLC

Link Layer
MAC

PHY3 Layer

end-to-end communication of application

Figure A.3 — SECC communicates with the secondary actor using an application gateway
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A.2 Variations of the SECC and EVCC set-ups

Typical SECC and EVCC set-ups for PLC use cases can be divided into:

ISO 15118-1:2019(E)

— 1:1 communication relationship between an SECC and an EVCC over all OSIlayers. The SECC manages

one EVCC, knowing to which outlet it is connected. See Figure A.4 a).

— 1:n communication relationship between one SECC and multiple EVCCs. The SECC manages multiple
EVCCs, knowing which EVCC is connected to which outlet. The SECC may be local or remote

(communication done on an IP address basis). See Figure A.4 b).

A.4 d) dIlld . D] dI'€ U (ALl [ d [ ulre [1dl dI'C
0 15118-2019 and ISO 15118-3. In any case, each power outlet has its
itoring earth continuity (see IEC 61851-1).

0 15118-2
itroller, for

10) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019.
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N

%
'a

module @6
b) General communicati&l architecture set-up PLC 2
N
Figure\ﬁ.ﬁvo— System architectures

The characteristics and possibilities-of these communication set-ups are defined below:

— | The control pilot handlin@escribed in [EC 61851-1. Depending on the infrastructure §et-up, each
duty cycle may either in@ te HLC required or indicate the actual maximum power rating jr the outlet.

— | The PLC devices s@ be sufficiently close to each other, see ISO 15118-3 for detailed requirements.
Depending on @ LC technology, additional elements may be necessary (not showr here), see
1SO 15118-3,,C)

— |The assq?ﬁon on physical and data link layer is always done based on the MAC addrgsses of the
conne@e devices, with local bridge(s)/device(s), see ISO 15118-3 for details and limitatjions:

—éﬁgr:e PLC bridge/device per power outlet.

— Alternatives regarding the number of SECCs per physical outlet.
— One SECC per physical power outlet, see Figure A.4 a).

— One SECC for multiple physical power outlets that is handling the communication to all EVCCs
connected to these power outlets, see Figure A.4 b).

— Alternatives regarding the interaction of the EV supply equipment controller, PLC module and SECC.

— If the EV supply equipment controller has the possibility to interact with the PLC module, it is
possible to ensure that the PLC module on the infrastructure side is associated with the correct
PLC module on the EV side, with implemented control flow between the EV supply equipment
controller and the PLC module. Details are specified in ISO 15118-3.
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— If the SECC needs to know which EVCC is connected to which physical outlet, the SECC might
need the possibility to interact with the EV supply equipment controller to get additional
information from the specific EV supply equipment with implemented control flow between
the EV supply equipment controller and the SECC.

— If it is not necessary to identify exactly to which outlet the EV is connected, the PLC module
might not need to interact with the EV supply equipment controller.

— End-to-end communication on the application layer between the SECC and each connected
EVCC is possible in all cases.

— The Srcmﬁm tor.
The entity implementing this secondary actor is generally located elsewhere compared to the’SECC
entity,|see grey highlighted boxes in Figures A.4 a) and A.4 b). The definition of this applicafion
gateway is within the scope of the ISO 15118 series.

— Optionjal EVCC IP communication to HAN through PLC module and router or SECC!

A.3 Location of charging process related elements

The energy transfer process can be split into different elements, in generali<These are:
— Target|Setting;

— Demarnd and Prognosis;

— Scheduling; and

— Charg:[ng Control.

“Target Seflting” covers all kinds of user demand-related information such as:

— What flype of service will be selected, FPT, RPT or BPT.

— What flype of control mode will be selected, scheduled or dynamic.

— What are the e-mobility needs.

— When the charging process is fillished.

— How nuch energy is needed.

— Charging preferences.like fast charging, cheapest charging, least CO; charging, etc.
— EP.

“Demand gnd Ptegnosis” covers the collection of grid and local installation limits which apply to|the
actual enerfgy transfer process, e.g.

— sales tariff table containing a price, efficiency or CO, content information vs. time based on grid,
energy production, energy demand and customer contract information, along with an optional
contract-based current limitation;

— grid schedule containing a current vs. time limitation at the specific EV supply equipment due to
local installation and local electricity demand situation.

“Scheduling” covers the compilation of “target setting” and “demand and prognosis” information when
necessary to create an energy transfer schedule, i.e. charging/discharging current vs. time prognosis,
for the current energy transfer process. See Figure A.5.

— Calculate an energy transfer plan to meet customer requirements, which respects e-mobility needs,
current limitations from the sales tariff table, grid schedule and local installation.
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— The result of the calculation is a timetable of maximum power allowed to be transferred from or to

the EV supply equipment.

The schedule may be changed according to the real time situation, the control mode selected and

secondary actor’s constraints.

The schedule respects tariff limitations, grid limitations, local infrastructure limitations and EV
limitations. The level selector does the combination of tariff limitations, grid limitations and local

infrastructure limitations.

I[A
At
50 -
40 |-
30 -
20— —
10
0 1 I 1 I 1 I ., I 1 I 1 I 1 1 I
0 1 2 3 4 5 6 7 8
T [h]
Key
T time
I current
I contract-based current limitation-provided by the secondary actor to the SECC/EVCC, fontained in
the sales tariff table from the 'SECC to the EVCC
grid-based current limitation available at the SECC provided by the secondary actor, confained in the
grid schedule from the'SECC to the EVCC
N logical physical limit; ' minimum of rating of the outlet and cable
B level selectionminimum of sales tariff and grid current limitations done at the EV or the EV supply
equipment
scheduledZcurrent limitation the EV follows while charging, contained in the charge schedule from
the EVEO or the SECC
Figure A.5 — Effects of scheduling on communicated current
“Chprging Control” covers the control of the charging process according to “Scheduling” resylts.
NOTE Actual charging current to the battery is controlled by the BMS. It is outside the scope of this
document.

The BMS charges the battery under the current limitations provided by “Charging Control”.

The cooperation between these elements is shown in Figure A.6 in the context of charging only.
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In the cas¢ of AC and DC, “Demand and Prognosis” is a task of a secondary actor. The rema
1 the charging process flow chart can either be located in the EV, the EV supply equip
ndary actor. Depending on the decision for a specific system, additional equipment for
, data transfer, Javailability of a communication link to a secondary actor, etc. arise.

elements i}
or at a sec
interaction

Charge Process Flowchart

Demand and prognosis

Target Setting

» Sales Tariff Table
- Current and price/efficiency information
vs time, energy production, energy
demand and customer contract
Information.
» Max current based on

- local installation
- Gridschedule

> Set the status of the end of charge
- By when
- How much energy (e.g. SOC, kWh,
km)
- How to charge (e.g. fastest, cheapest,
CO2 min, allowed price range, ...)
- From which energy provider

A
i

> Someinformation mav be stored at single or
4 (=)

multiple locations as a custumer preset

» Leved selector
- Determine the minimum of demand and
prognosis current limitations

For Initial

Schedu‘ing \

» Calc]llate a plan of charging to meet
custpmer requirement, respecting the
level selector results.

» Resylt is a charge schedule, i.e. time
tablg¢ of maximum charge current allowed
to bg¢ withdrawn from the EVSE.

» Charge schedule may be changed
accofding to real time situation

Chaiige Control

llzgr Re-scheduling ;_ kWh Request
\ | Relative SOC

I
BMS I

Target Setting ~

| p—— S ———————————

by-Charge Control

» Chatge battery under the current directed

A

vplue according to charge schedule

» Dletermine the maximum charge current that is-allowed to withdrawn from EVSE including zero

Tables A.2 and A.3 for-détails.
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Figure A.6 — Example of charging only process flow chart
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Table A.2 — Additional equipment required if scheduling and energy transfer control is mainly
located on the infrastructure side

Stage Function Location and example of equipment
EV EV supply Secondary Secondary
equipment actor 1 actor 2
Target Setting |Setting of the status Switch/button
of the end of energy transfer |etc.
Setting of the required Calculated by the | The SECC Database to
amount of energy needed |BMS may forward |store the target
forthechargingamd charg=TtWhcalcutator)y—theinfor= Settingdata
ing capability of the EV mation, for further
depending processing
on the set-up
of the SECC/
EV supply
equipment
Demand and |Development of the sales Database to Energy
Prdgnosis tariff table store the sales |provifler or
tariff table for |[EMSH
scheduling
Determination Database at
of the grid schedule the DCH or CSO
Determination of local Controller
limitation providing the
outlet rating
and the cable
rating
Level selector Controller
using the
database and
charging site
information
Schleduling Schedule calculation‘ac- Database Schedule
cording to to store the |calculator
“Target Setting” and charging result sent to
“Demand and-Prognosis” schedule charging site
information
The EV'er’user confirms Charging sched-
thetharging schedule ule
(Optional) confirmation
Chdrging Inform the maximum Controller to fol- |Controller
Corjtrol charging current at that low the current |to follow the
time. Pick up from the limitation charging
charging schedule schedule
and inform
the EV about
the current
limitation
Renegotiation due to The EVCC re-
environmental condition |turns to “Target
changes (t°,..) (optional) Setting”
Renegotiation due to Return to Return to “Tar-
changed environmental “Target get Setting” or
condition on the EV supply Setting” or  |“Demand and
equipment or the second- “Demand and | Prognosis”
ary actor side Prognosis”
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Table A.3 — Additional equipment required if scheduling and charging control is mainly

located on the EV side
Stage Function Location and example of equipment
EV EVsupply | Secondary | Secondary
equipment actor 1 actor 2
Target Setting | Setting of the status Switch/but-
of the end of charging ton etc.
Setting the required amount of Calculated by |The SECC may
charging and charging capability |the BMS forward the
of the EV tkwWrcalco=—informmatiors;
lator) depending on
the set-up of
the SECC/EV
supply equip-
ment
Demand anld |Development of the sales tariff The SECC Energy
Prognosis table forwards the Provider or
sales tariff EMSP
table to the
EVCC
Determination The SECC Database at
of the grid schedule forwards the |the DCH or
grid schiedule |CSO
to the’EVCC
Determination of local limitation |Controller Controller
providing the([providing the
cable rating, ~|outlet rating;
the SECC
forwards this
information
to the EVCC
Level selector Controller
determines
the minimum
of all current
limitation
information
provided by
the SECC
Scheduling Schedule ealculation according to |Controller
“TargetSetting” and “Demand to calculate
and Rrognosis” information a charging
schedule
The EV or user provides the The EVCC Charging
charging schedule to the SECC provides the |schedule
charging confirmation
schedule to
the SECC
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Table A.3 (continued)

ISO 15118-1:2019(E)

Stage Function Location and example of equipment
EV EV supply | Secondary | Secondary
equipment actor 1 actor 2
Charging Inform the maximum charging Controller to
Control current at that time. Pick up from |follow the cur-
the charging schedule rent limitation
Renegotiation due to environ- The EVCC re-
mental condition changes (t°.) |turns to “Tar-
{optienal) setSettng”
Renegotiation due to changed en- Return to Return to
vironmental condition on the EV “Target “Rarget
supply equipment or the second- Setting” or Setting” or
ary actor side (optional) “Demand and |“Demand and
Prognosis” Prognosis”
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Annex B
(informative)

Security

B.1 An

B.1.1 Geperal

The followling scenarios are described as part of the use case matrix in 7.1. These use tases s¢
as a startihg point for the derivation of security requirements later on. The focus for the analysi
the use cafes is placed on the communication relations, as well as the data exchanged between
communicating parties.

Use cases [in scope of the security concept mapped to the security requiréments are describe
Table B.1.

The followling goals of applying cryptography to communication areyan extract from the Handb
of Applied| Cryptographyl24] and are repeated here for easier undérstanding of the cryptograj
measures.

1) Confidentiality is a service used to keep the content of.information from all but those author
to have it. There are numerous approaches to providing confidentiality, ranging from phy4
protecfion to mathematical algorithms, which renderdata unintelligible.

2) Data integrity is a service that addresses the unauthorized alteration of data. To assure (
integrity, one must have the ability to detect data manipulation by unauthorized parties. I
manipplation includes such things as inseftion, deletion, and substitution.

rve
s of
the

] in
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3) Autheptication is a service related to identification. This function applies to both entities
and infformation itself. Two parties entering into a communication should identify each other.

Infornjation delivered over a,channel should be authenticated as to origin, date of origin,

ata

content, time sent, etc. For these reasons, this aspect of cryptography is usually subdivided |nto
two mpjor classes: entity authentication and data origin authentication. Data origin authentication

implic]tly provides data:integrity (for if a message is modified, the source has changed).

4) Non-repudiation 4s-& service that prevents an entity from denying previous commitment$ or
action$. When disputes arise due to an entity denying that certain actions were taken, a mean|s to
resolve the situation is required. For example, one entity may authorize the purchase of prop¢rty
by andther entity and later deny such authorization was granted. A procedure involving a trugted

«

third party is needed to resolve the dispute. “Accountability” is equivalent to the term

on-

repudiaticn

5) Privacy is related to personal data protection. Personal data means any information relating to
an identified or identifiable natural person; an identifiable person is one who can be identified,
directly or indirectly, in particular by reference to an identification number or to one or more

factors specific to his physical, physiological, mental, economic, cultural or social identity.

An additional goal regarding the data communication is defined below.

6) Reliability/Availability is the property of a service of being available and working reliably.
Degradation of availability and/or communication reliability potentially compromises an offered

service.
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case G1 has security requirements in general, but outside the scope of the V2G CI specification.

Use case C1 only has confidentiality requirements if the exchange of new private keys is included. Use

These use cases are analysed below to determine the communication peers, as well as the communicated
data. Moreover, this communication should be investigated to determine its criticality to the service
provided. This information is one basis for the derivation of security requirements.

B.1

B.1.

.2 Entities

2.1 General

The

B.1

use cases described above involve the entities described in the following two subclauseg.

2.2 Customer-related

Table B.2 — Description of entities

Entity Description
Corjtract An agreement between the customer and a mobilityeperator for providingcharging
services. The contract is identified by an EMAID:
B.1{2.3 EMSPs
Table B.3 — Description of organisational parties
Organization Description
Reference to Clause 6
Mobpility operator The organisation to whicha’customer has a contract for providing EV charging servic-

es. The mobility operater might be the CSO, an EP or a third party.

B.1,3 Trustrelationships
The following table breaks down the information flow EV, EV supply equipment and SA.
Table B.4 — Communication relations and exchanged data between involved pgers
No. Péer1 Peer 2 Communication type, exchange data
1 EV EV supply Charging control data, contract, EV supply equip-
equipment/ ment-ID, physical limits (safety monitoring), meté¢r
EV supply information, charge plan, safety monitoring data
equipment
operator
2 EV Clearing house |Charging information, billing information (indireft),
tariff information
3 EV VAS Value added service related communication
4 EV supply EV supply Contracts, limits, meter information, charge plan
equipment equipment SW-Updates
operator
5 EV supply Clearing house |Contracts, limits, meter information, charge plan,
equipment billing record
6 EV supply EMSP Contract, charge control
equipment
7 EV supply Energy
equipment provider
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To realize the use cases stated in the introduction of this security annex, assumptions regarding the
trust relations should be investigated to ensure trust cryptographic credentials are typically used and
thus influence the security requirements, security architecture and the selection of security measures
(algorithms, mechanisms, etc.).

The trust relations depend considerably on service relations between the different peers and therefore
on the data exchanged between the involved parties as presented in Table B.4.

In addition, Table B.5 provides information about certain assumptions regarding the different peers in
relation with their security relevant interactions and/or functions.

Table B.5 — Trust and architecture assumptions

No Peer Assumptions
1 Vehicle — Has means to identify and authenticate itself towards other peers, e.g. by using ap
EMAID and cryptographic key material.
2 EV qupply — The EV supply equipment delivers correct meter information during the energy
equipment/ transfer cycle.
CSo

— The EV supply equipment may control the energy transférprocess.

— The vehicle, clearing house and mobility operator mayneed to transfer informatjon
such as tariff information through the EV supply-equipment without the EV supply
equipment having access to the information.

— The EV supply equipment has means to authenticate towards other peers.

— The EV supply equipment will not beprévided with billing information from
the clearing house or the vehicle (billing in this context is related to personal
customer data).

— Crosstalk between PLC connections is not addressed (rather an issue for physica

measures).
3 SA — The clearing house prdcesses the billing correctly.
(clegring
houge) — The clearing house has means to authenticate towards other peers.
4 SA — VAS provisipning is orthogonal to the electricity energy transfer and the associated
(VAS provid- billing.
er)
5 All — All parties have means to communicate with each other.

B.1.4 Thireats for transmission information

The analygis of exthanged data targets the determination of criticality of the data and thus their
influence ¢n the Service provisioning. It also addresses potential data protection required for|the
different data‘types. For general background information about security techniques refer to SO/
IEC 1540841:
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Table B.6 — Communication relations and exchanged data between peers

No Data/Service Priority Threatened security goal
Class Integrity | Confident-ial- | Non-Repudia- | Availability
ity tion
1 Charging control data, X X
physical limits charging
plan, safety monitoring
data
2 Billing information X (X) X
(if personal-
ised)
3 Tariff information X X (X) X
(if personal-
ised)
4 SW updates (X) (X)
(OEM specific)| (OEM specific)
5 VAS communication X
(depending on
VAS, outside
the scope of
vehicle to EV
supply equip-
ment commu-
nication)
6 Identity information X X
related to physical com-
ponents (e.g. EV supply
equipment ID)
7 Identity information relat- X X
ed to persons (e.g. EMAID)
8 Charging Service X
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Annex C
(informative)

Examples of charging scenarios derived from the use case
elements

C1 Genleral

This annexlis intended to show the way in which the use case elements defined in Clause 7 can be used to
construct gpecific scenarios. Each of these scenarios offers several ways and each of these'is a use ¢ase
derived frgm the elements described in Clause 7. The aim is not to include all possible ‘communicafion
use cases In this document. However, this annex presents some typical scenarip§that show the|use
of the diff¢rent use case elements. The scenarios are used as tests to verify the completeness of|the
elementary use cases.

The follow|ng scenarios present situation for charging only.

C.2 Fleqt operation/car park charging

Start of charging process

Communication set-up selection
) Certification info, exchange
| Cll | | CI2 | |Sk|1p| Skip: No certificate info. Updated.

Identification, authentication and authorisation method selection
Skip: No identification

y y y L

| E3 | | E4 | | E5 | |Skip| Target setting and charging scheduling selection
T T I T

Charging loop

-lLI Ft | | Ft | | - | |Skip| Charging controlling and re-scheduling selection
I I I
1] 1]

L] 1] L] L]
| (2] [3] [ Bl

|
5
[ay

T—1
{=1
[N

r___
I

I
.

=)
=
=

If F2 or F3 selected, back to "E" elements.

- Value-added service selection
| e | | G2 | |Sk1p| Skip: No value-added service
| H1 I End of charging process

Figure C.1 — Graphical overview of fleet operation/car park charging

The use case of fleet operation might be one of the first use cases in the initial phase of electrical
mobility. Knowing that there might be highly varied realizations of such, this use case describes several
possibilities to supply a fleet operation sufficiently.
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Generally speaking, fleet operation will involve a number of vehicles with limits known by the fleet
manager.

NOTE 1

for a fleet operator but could easily be exchanged to a car park operator.

The succession of use case elements is as follows (see Figure C.1):

NOT
rouf

Start of the charging process with optional either required ISO 15118 (A1) or concurrent
1 and ISO 15118 (A2).

B1) s | bindinai od.

should be supported as well for smooth operation.

One of the identification, authentication and authorization use case eleménfs (D1-D4
chosen. If no identification is necessary, this sequence will be skipped. If the customer
the usage of the energy, the according element (F1) should be supportéd in addition t
charging loop element (FO0).

Depending on the chosen way of load levelling (local installatioh/fespecting grid cond
case elements (E1; local) or (E2; grid conditions) apply. Derived from this decision th
conditions (F2) and (F3) should be integrated.

If the fleet operator wants to meter the energy consumption of each car and get some
information about the charging, they should include {§1)+(G2).

E2 Incase of fleet operation, the value-added sertice element (G1) could be used to downloa
es directly into the vehicle from the management system of the fleet operator.

Finally, the ending of the charging processi\should be done by using (H1).

For car park situations, a very similar scenario applies. Therefore, the following sequence is written

IEC 61851-

If certificates are used for the authentication process (D1, D2) the certificate elements (C1, C2)

) might be
s billed for
p the basic

itions) use
e interrupt

additional

d actual car
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C.3 Public charging at kerb side

NOTE 4

The scenar

90

Start of charging process

Communication set-up selection
- Certification info, exchange
| Cll | | CIZ | |Sk|1p| Skip: No certificate info. Updated.
! ! ! ! Identificati thenticati d authorisati thod selecti
| D1 | D2 | | D3 | | D4 | me.n 1M1ca.1J10n:iu Uen ication and authorisation method selection
L J L J L J JRIPAIVU TUTIITINIICAtIULT
> | | |
Y Y Y
| E2 | | E3 | | E4 | | E5 | Target setting and charging scheduling selection
I

Charging loop

Charging controlling and re-scheduling selection
If F2 or F3 selected, back to "E" elements.

T

Y
| G1 | | G2 | |Skip|

Value-added service selection
Skip: No value-added service

End of charging process

\11 blacked out items do not seem to be applicable within this scenario.
Figure C.2 — Graphical overview of public charging at kerb side

io description is as follows (see Figure*C:2):

Start of the charging process with optionaleither required ISO 15118 (A1) or concurrent IEC 61851-

1 and |
(B1) af

If cert
should

One of
choser
suppof

Depen
case e

SO 15118 (A2).
sociation and binding is pequired.

ficates are used for, thée authentication process (D1, D2) the certificate elements (C1,
be supported as well-for smooth operation.

the identification, authentication and authorization use case elements (D1-D4) should

ted in addition to the basic charging loop element (FO).

ling on‘the chosen way of load levelling (local installation/respecting grid conditions)
ements (E1; local) or (E2; grid conditions) apply. Derived from this decision the inter}

condit

C2)

| be

. If the customer is billed for the usage of the energy the according element (F1) should be

use
upt

ons (F‘?) and (F?) should he infpgrq‘rpd

If enabled, broadband services (G1) might be integrated.

Finally, the ending of the charging process should be done by using (H1).
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C.4 Private charging

Start of charging process
Communication set-up selection
- Certification info, exchange
| Cll | | CIZ | |Sk|1p| Skip: No certificate info. Updated.
! ! ' ! ! Identificati thenticati d authorisati thod selecti
| D1 | | D2 | D3 | | D4- | |Sk1p| mgn 1”1€allon, zju entication and authorisation method selection
L J L J IRIPLINY AULAALAAALGLAUAA
I | I
i >
I Target setting and charging scheduling selection
|
| .
I Charging loop
L+ T_ __|
Charging controlling and re-scheduling selection
[ l_l F2 | l_l F3 | | F4 | | FS | |Sk1p| If F2 or F3 selected, back to "E" elements.
Value-added service selection
| Gl | | 2 | |Sk1p| Skip: No value-added service
End of charging pfocess
NOTE All blacked out items do not seem to be applicable within this scenario.

Figure C.3 — Graphical.overview of private charging

The scenario description is as follows(see Eigure C.3):

— |Start of the charging process with.eptional either required ISO 15118 (A1) or concurrent{IEC 61851-
1 and ISO 15118 (A2).

— |(B1) association and binding'is required.

— |If certificates are used for the authentication process (D1, D2) the certificate elements (C1, C2)
should be supported-as well for smooth operation.

— |One of the identification, authentication and authorization use case elements (D1-D4) might be
chosen, in_cas€ the charging station is shared with others. If no identification is necg¢ssary, this
sequence-should be skipped. If the customer is billed for the usage of the energy, thd according
element(F1) should be supported in addition to the basic charging loop element (FO0).

— | (ET). charging with simple load levelling at the EV supply equipment side may be choden to limit
connectivity costs or such function is enhanced to the nser’s smart grid controller Ddrived from

this decision the interrupt conditions (F2) and (F3) should be integrated.

NOTE The use case elements E2-E4 are not needed to fulfil the objective of this scenario, however there
might be some cases in which they could apply (e.g. in regulatory framework).

— If a separate meter for the station is installed, the functions (F1)+(G2) are required to perform
a valid billing. In the case of an “external” meter in the installation (G2) could be introduced to
increase the convenience level of the customer.

— The elements for dynamic control mode (F4) may apply in the private charging scenario, depending
on the capabilities of the installation (and each V2G entity).

— Ifenabled, broadband services (G1) might be integrated.
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— Finally, the ending of the charging process should be done by using (H1) that does not need data

termination.

C.5 Mobility application using a specific fleet and information transmitted
between the EV and the EV supply equipment (charging only)

Start of charging process

B1 Communication set-up selection

Certification info, exchange
Skip: No certificate info. Updated.

Identification, authentication and authorisation method selection
Skip: No identification

‘ﬂ
—
H 9 |
H o |
lw)
=~
w
<N
[ O |

Target setting and charging scheduling selection

Charging loop

Charging controlling and re-scheduling selection
If F2 or F3 selected, back to'E" elements.

[e5]
[N
ﬂ
N
[e]
w
o]
31

T
I

d
121

_
3
H

Value-added service Selection
Skip: No value-added service

End of charging process

NOTE All blacked out items do not seem to be applicable within this scenario.

Figure C.t — Graphical overview of mobility application using a specific fleet and informatipn

transmitted between the EV and the EV supply equipment

Mobility applications may generally be composed of a relatively homogeneous fleet of vehicles. ]
example ig constructed for a fleet of identical vehicles with payment of the complete service. Fl
probably hlave independent GRRS/GPS data transfer to communicate with a central management.
client identifies himself by.any contract relevant information, e.g. EMAID, EIM or similar. The logi
mobility applications is’thé inverse of charging by a vehicle owner. In a case where the identifica
is done by pxternal means (e.g. EIM) the EV user will identify himself when he takes the vehicle an
stops the charging:.He will end his rental when he returns the vehicle. If the customer needs to pay
km or for gnergy;or both, it is up to the operator.

Chis
pets
The
c of
[ion
1 so
for

When the yehicle is returned (see Figure C.4):

— Start of the charging process with required ISO 15118 (A1).
— (B1) association and binding is required.

— If certificates are used for the authentication process (D1, D2) the certificate elements (C1,
should be supported as well for smooth operation.

C2)

— One of the identification, authentication and authorization use case elements (D1-D4) might be
chosen. If there is no identification necessary, this sequence should be skipped. If the customer is

billed for the usage of the energy the according element (F1) should be supported in addition to
basic charging loop element (FO0).

92 © IS0 2019 - All rights rese

the

rved


https://standardsiso.com/api/?name=aa85fa2c6523260ead8e327e1ab49d8e

When the vehicle is taken out for hire (see Figure C.4):

C.f Wireless communication sequence examples

C.6/1 General

ISO 15118-1:2019(E)

Depending on the chosen way of load levelling (local installation/respecting grid conditions) use
case elements (E1; local) or (E2; grid conditions) apply. Derived from this decision the interrupt
conditions (F2) and (F3) should be integrated.

To meter the energy consumption of each car and get some additional information about the charging
the use case elements (F1) and (G2) are required.

The elements for dynamic control mode (F4) might apply.

If enabled, VAS (G1) might be integrated.

[fale AW 3 Ao 3 Lot £l i g1l 43 £l o d i+l t f
oz S TeUuIr Ca o a0 aTIrap P ot Ty eI e oSO Ta eI I a o e ot airar crrcCOTrSuT lp 1oniran

energy-based billing is chosen. If not, (G2) should be skipped.

Client identification at the payment post, or by EIM key opening beside the “normal” pagssibility of
accessing the car with the ignition key (which then might cause an end of'charging procgss).

Data transfer between the vehicle and the charge post. If the G1 use case element is uged for this
communication it might be necessary to re-establish the communication according|to the Bl
element.

Ending of the charging process should be done by using (H1)/that does not need data termination.

Unplugging releases the vehicle for driving.

Wireless communication described in ISQ-15118-8 is an alternative solution to the existing PLC
compmunication described in ISO 15118<3. This means that wireless communication shoyld support

HL

As
tra

bef

( messages described in ISO 15118=20 as if they were transported with PLC means.

yireless communication may:bé used for conductive energy transfer as well as for wirgless power
Isfer (WPT), the major difference with conductive communication is that communicatiofp may start
re the plug-in event of ¢onductive energy transfer.

Theg action of plugging-is meaningless for WPT, therefore the action of physically connecfing cables

for

the[wireless interfaces of the EV and the SECC. Prior to the association, a discovery procesfs

ide

Sing¢e one‘SECC may be used for several EV supply equipment to communicate with the E)

communication (between the EV and the EV supply equipment is replaced by the association of
of the EV

mtifies the night SECC for communication.

, a pairing

profess isused to determine the correct EV supply equipment which will transfer power to the EV.

By

come up:

ttttations may

driver may decide to park first and then start HLC and optional value-added services;
driver may decide to wait for HLC and VAS before parking;

driver may have reserved a parking place in a charging site or not;

in the case of conductive power transfer, the driver may request VAS before plug-in;
use case for re-activating the wireless interface of an EV that is in sleep mode,

in case of ACD, the "plug-in" (establish physical link) and "plug-out" (disconnect physical link) action
is controlled through HLC
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