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Foreword

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso
.org/iso/foreword.html.

This document was prepared jointly by Technical Committee ISO/TC 22, Road vehicles, Subcommittee
SC 31, Data communication, and Technical Committee IEC/TC 69, Electric road vehicles and electric
industrial trucks. The draft was circulated for voting to the national bodies of both ISO and IEC.

This second edition cancels and replaces the first edition (ISO 15118-1:2013) which has been technically
revised. 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 for more traceability and data privacy have also been added.

Alist of all parts in the ISO 15118 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

Documents

] Document SharingVHub
© IS0 2019 - All rights reserved

Full document details: ISO 15118-1-2019


http://www.avadocuments.com/doc/iso-15118-1-2019
http://www.avadocuments.com/doc/iso-15118-1-2019

ISO 15118-1:2019(E)

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
infrastructure and the vehicle interface is already treated in the relevant ISO or [EC groups. However,
the question of the interoperability of information transfer between the vehicle, the local installation
and the grid is also of the upmost importance.

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

The requirements of this document form the basic framework for all use cases descriptions and related
documents in the ISO 15118 series. This document is the result of a large consensus among all the actors
of the electro mobility and is a guideline for implementers of the ISO 15118 series.
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INTERNATIONAL STANDARD ISO 15118-1:2019(E)

Road vehicles — Vehicle to grid communication
interface —

Part 1:
General information and use-case definition

1 Scope

This document, as a basis for the other parts of the ISO 15118 series, specifies terms and definitions,
general requirements and use cases for conductive and wireless HLC between the EVCC and the SECC.

This document is applicable to HLC involved in conductive and wireless power transfer technologies in
the context of manual or automatic connection devices.

This document is also applicable to energy transfer either from EV supply equipment to charge the EV
battery or from EV battery to EV supply equipment in order to supply energy to home, to loads or to
the grid.

This document provides a general overview and a common understanding of aspects influencing
identification, association, charge or discharge control and optimisation, payment, load levelling,
cybersecurity and privacy. It offers an interoperable EV-EV supply equipment interface to all e-mobility
actors beyond SECC.

The ISO 15118 series does not specify the vehicle internal communication between battery and other
internal equipment (beside some dedicated message elements related to the energy transfer).

NOTE1 Electric road vehicles specifically are vehicles in categories M (used for carriage of passengers) and
N (used for carriage of goods) (compare ECE/TR ANS/WP.29/78 ev.2). This does not prevent vehicles in other
categories from adopting the ISO 15118 series as well.

NOTE2 This document is destined to orientate the message set of ISO 15118-2 and ISO 15118-201). The
absence of any particular use case in this document does not imply that it will not be put into practice, with the
required messages.

NOTE 3  This document, ISO 15118-2 and ISO 15118-20 are designed to work independent of data transfer
medium used. However, the ISO 15118 series is made for fitting the specified data link layers in the corresponding
documents in this series.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their 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. Docu ments
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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 61980-2, Electric vehicle wireless power transfer (WPT) systems — Part 2 specific requirements for
communication between electric road vehicle (EV) and infrastructure with respect to wireless power
transfer (WPT) systems

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

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1 General terms

3.1.1
actor
entity which characterizes a role played by a user or any other system that interacts with the subject

3.1.2

ancillary services

services necessary for the operation of an electric power system provided by the system operator and/
or by power system users

[SOURCE: IEC IEV Electropedia, 617-3-9, modified — The Note has been removed.]

3.1.3

association

procedure to establish the wireless 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 equipment 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. Docu ments
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3.1.7
basic signalling
physical signalling according to the pilot function (3.1.55)

Note 1 to entry: This definition is provided by IEC 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

3.1.9

bidirectional power converter

BPC

stabilized power supply device which delivers BPT (3.1.10) functions

3.1.10

bidirectional power transfer

BPT

combination of forward or reverse power transfer sequences

3.1.11
certificate
electronic document which uses a digital signature to bind a public key with an identity

Note 1 to entry: The ISO 15118 series describes several certificates covering different purposes, e.g. the contract
certificate including the EMAID and OEM (3.1.52) provisioning certificates.

3.1.12
charge
store electrical energy in the vehicle battery

Note 1 to entry: In the first edition of this document, the words “charge” or “charging” were used intensively
as a generic term. In this edition, in order to be more precise and to cover with one word forward (3.4.1) and
Reverse Power Transfer (3.4.2) the terms “charge” and its declinations have been replaced by “energy transfer”
when appropriate. When energy transfer is used in a sentence, this means that both directions of power flow are
possible.

Note 2 to entry: The term “charge” (and the associated verb) has in this text a precise definition in relation to
the amount of energy stored in the EV (3.1.30) battery which can be different than the total energy transferred
to the EV.

Note 3 to entry: In some sentences, the word “charging” is still used. For example, the words “charging site” are
still used.

3.1.13
charger
power converter that performs the necessary functions for charging a battery

3.1.14

charging station operator

CSo

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.
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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 entry: Unlike a circuit breaker, a contactor is not intended to interrupt a short circuit current.

Note 2 to entry: As far as communication is concerned, the contactor occurs as a trigger (3.1.70) for the
power supply.

3.1.17
credential
document attesting the permission of the EV (3.1.30) to be charged (3.1.12) or to discharge (3.1.22)

3.1.18

demand and prognosis

function that covers the collection of grid and local installation conditions which applies to the actual
energy transfer process

EXAMPLE The sales tariff table (3.1.63) containing a price, CO2 content and percentage of renewable energy
information vs. time based on grid, energy production, energy demand and customer contract information,
along with an optional contract-based current limitation. The grid schedule (3.1.46) containing a current vs.
time limitation at the specific EV (3.1.30) supply equipment due to local installation and local electricity demand
situation.

3.1.19

demand clearing house

DCH

entity for grid negotiation that provides information on the load of the grid

Note 1 to entry: The demand clearing house mediates between two clearing partners: an SECC (3.1.68) and the
part of the power grid connected to this SECC. Most likely this function will be served by a system operator.

Note 2 to entry: Demand clearing house and meter operator (3.1.51) may exchange information with each other
as well as with other actors (3.1.1).

EXAMPLE A DCH typically fulfils the following tasks:

— Collect all necessary information from all parts of the power grid, e.g. current or forecasted load of local
transformers, distribution grid, power substation, transmission grid, transmission substation, power plants
(including renewable energies) and predicted energy transfer schedules (3.1.39) submitted by EVCCs (3.1.31).

— Consolidate the collected grid information to a “grid profile” and offer it to SECCs/EVCCs.

— Provide energy transfer schedule proposal for the connected EV (3.1.30) to the requesting SECC based on the
collected grid profile.

— 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

changed.
3.1.20
distributed energy resources
DER
distributed set of one or more energy service resources, including generators, energy storage and
controllable load, that can be used to deliver ancillary services (3.1.2) Documents
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3.1.21
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

3.1.24

distribution system operator

DSO

entity responsible for the voltage stability in the distribution grid

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

Note 2 to entry: A distribution system network carries electricity from the transmission grid and delivers it to
consumers. Typically, the network would include medium-voltage power lines, electrical substations and low-
voltage distribution wiring networks with associated equipment.

3.1.25

e-mobility needs

mobility needs expressed by the EV (3.1.30) user in terms of departure time (3.1.21), minimum (3.5.1)
and maximum energy request (3.5.2) and target energy request

3.1.26

e-mobility operator clearing house

EMOCH

entity mediating between two clearing partners to provide validation services for roaming regarding
contracts of different EMSPs (3.1.27)

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

— collecting all necessary contract information like the EMAID, the EMSP, the communication path to the EMSP,
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 [authorization (3.1.5)
of valid contract]; and

— transferringan SDR (3.1.66) after each energy transfer period (3.1.37) to connect the EMSP and the EP (3.1.29)
of the identified contract.

Note 2 to entry: The EMOCH, EMSP and meter operator (3.1.51) may exchange information with each other as
well as other actors (3.1.1).

3.1.27

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 provider

EP

entity whose activity is the wholesale purchase of electricity and the subsequent direct resale to a client
through a contract

Note 1 to entry: The provider may also deliver energy related services.

Note 2 to entry: Provider can generate flexibilities through modulation of electricity prices (Time-of-Use, Critical
Peak Prices...), flexibilities which can have value on energy markets and/or for network operations.

3.1.30

electric vehicle

EV

all road vehicles, including plug-in hybrid road vehicles (PHEV), that derive all or part of their energy
from on-board rechargeable energy storage systems (RESS)

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

3.1.31

electric vehicle communication controller

EVCC

embedded system, within the vehicle, that implements the communication between the vehicle and the
SECC (3.1.68) in order to support specific functions

Note 1 to entry: Such specific functions could be e.g. controlling input and output channels, encryption or data
transfer between the vehicle and the SECC.

3.1.32

electric vehicle power system

EV power system

equipment or combination of equipment providing dedicated functions to supply electric power in both
directions:

— from an electrical installation or supply network to an EV (3.1.30) for the purpose of charging; and
— froma DER (3.1.20) in the EV to supply network or the grid for the purpose of discharging

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.

3.1.34

electric vehicle supply equipment

EV supply equipment

<wireless power transfer> off-board electronics that supply the electric power through the primary and
secondary device to the EV (3.1.30) including all housings and covers

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

3.1.35

electronic control unit

ECU

unit providing information regarding the vehicle

3.1.36

energy management system

EMS

system that controls the electric power transfer among the DER (3.1.20), premises appliances and the grid

Note 1 to entry: The EMS is similar to the HEMS or PNEMS (3.1.57).

3.1.37
energy transfer period
sequence of time between the beginning of energy transfer and the end of the energy transfer

EXAMPLE1 One or many periods of charging or discharging the battery, doing pre-conditioning or post-
conditioning.

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

EXAMPLE 3  End of energy transfer can be achieved, for example, with the disconnection of the cable or with
leaving the parking place.

3.1.38
energy transfer scenario
combination of use case (3.1.71) elements to fulfil a specific energy transfer use case

3.1.39
energy transfer schedule

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.

3.1.41

EV supply equipment ID

EVSEID

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

3.1.42

external identification means

EIM

external means that authorized the coupled EV (3.1.30) to be served by services from the EV supply
equipment (3.1.33 and 3.1.34)

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

Note 1 to entry: EIM also support "charging for free" (fair mode) to be given a positive authorization (3.1.5)
every time.

3.1.43

fast responding services

services adapted to energy secondary actors’ (3.1.64) real-time constraints leading to data exchanges
limited to energy level boundaries

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

3.1.44

fleet operator

FO

person or legal entity operating several EVs (3.1.30) and who can have the contracts with the EMSP
(3.1.27)

3.1.45
flexibility operator
party which aggregates flexibilities for its customers

3.1.46
grid schedule
function which sets the power level at a specific time based on the local grid situation

Note 1 to entry: Parameters to calculate the grid schedule are e.g. local grid demand and supply situation, actual
and forecast.

3.1.47

high level communication

HLC

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

Note 1 to entry: As specified in the ISO 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.

3.1.49

identification

procedure 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 SECC (3.1.68) to
provide the EV supply equipment ID (3.1.41) to the EVCC.

Note 1 to entry: For simplicity reasons, within the ISO 15118 series, the term “identification” includes also the
authentication (3.1.4) of the provided identifying information, i.e. this information is correct, or it belongs to the
EVCC, the USER or the SECC.

3.1.50

level selector

function to select the lowest value among the data issued from the demand and prognosis (3.1.18)
function, and then to feed the result to scheduling function

Note 1 to entry: This function may be implemented in the EV (3.1.30) or the EV supply equipment (3.1.33 and
3.1.34).

3.1.51

meter operator

MO

body having the legal responsibility for the installation and maintenance of the EEM (3.1.28)

3.1.52

original equipment manufacturer

OEM

producer who manufactures products or components that are purchased by a company and 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
manufacturer 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 charge

park and charge for WPT

PnC

identification (3.1.49) mode where the customer just has to plug or park, in case of WPT (3.1.76), their
vehicle and all aspects of energy transfer are automatically taken care of with no further intervention
from the driver

Note 1 to entry: 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 component responsible for managing equipment consuming, producing or storing electricity
in the private network

Note 1 to entry: A PNEMS provides the expected services while fulfilling contracted conditions with the
electricity supplier, the DSO (3.1.24), the flexibility operator (3.1.45) or any other system operators.

Note 2 to entry: A PNEMS negotiates with the CSO (3.1.14) the power available for the charging site and the
cluster of EV supply equipment (3.1.33 and 3.1.34) within the frame of an operational planning function and a real
time balance function.

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

3.1.58

power outlet

socket outlet or, in the case of a fixed cable, connector, that provides power to the EV (3.1.30), typically
to be installed with the fixed wiring

3.1.59
power outlet ID
unique identification (3.1.49) of the power outlet (3.1.58) to the vehicle

3.1.60

power transfer control

function that confirms the maximum current which is allowed to be transferred from or to the EV
supply equipment (3.1.33 and 3.1.34) based on the energy transfer schedule (3.1.39)

Note 1 to entry: Actual charge current to the battery should be controlled by the BMS (3.1.8). It is not in scope of
the ISO 15118 series.

3.1.61
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

Documents

Document Sharing Hub
10 © IS0 2019 - All rights reserved

Full document details: ISO 15118-1-2019


http://www.avadocuments.com/doc/iso-15118-1-2019
http://www.avadocuments.com/doc/iso-15118-1-2019

ISO 15118-1:2019(E)

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).

Note 4 to entry: Information of the chosen tariff should be included in the service detail record.
Note 5 to entry: The sales tariff table can be updated periodically. It may differ by country or EP.
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 a way that normal fluctuations
on the grid side will not lead to an insufficiently charged EV (3.1.30) or cost increase.

Note 8 to entry: The contract-based current limitation might vary over time, e.g. lower value during daytime and
higher value during the night.

3.1.64
secondary actor
entity involved indirectly in the energy transfer process

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

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

3.1.65

semi-online

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

3.1.66

service detail record

SDR

data package with all necessary information that an EMSP (3.1.27) needs for billing, informing the
customer about the VV2G (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
originally owned by the EMOCH (3.1.26). Some data may be created at the EMOCH. Some records are sent to
EMSP for billing or informing their customers.

3.1.67

service provider

secondary actor (3.1.64) which offers value-added services (3.1.72) to customers throughout the CSO
(3.1.14)

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:

— departure time (3.1.21);

— amount of energy required for charging or available for discharging;
— energy transfer schedule (3.1.39); and
— energy transfer type

3.1.70
trigger
event that will start or be a condition in the use case (3.1.71)

3.1.71
use case
description of a system’s behaviour as it responds to a request that originates from outside that system

Note 1 to entry: In systems engineering, a use case describes “who” can do “what” with the system in question.
The use case technique is used to capture a system's behavioural requirements by detailing scenario-driven
threads through functional requirements.

Note 2 to entry: The term “energy transfer scenario (3.1.38)” is used simultaneously to the term “use case” within
this document.

3.1.72

value-added services

VAS

elements not directly needed for the pure energy transfer between the EV (3.1.30) and the EV supply
equipment (3.1.33 and 3.1.34)

3.1.73

vehicle coupler

means of enabling the manual connection of a flexible cable to an EV (3.1.30) for the purpose of charging
or discharging the traction batteries, consisting of two parts: a vehicle connector and a vehicle inlet

3.1.74

vehicle to grid

V2G

plug-in electric vehicle (3.1.30) interaction with the electric grid, including charging as well as
discharging and bi-directional communication interface

Note 1 to entry: The first part of this definition is excerpted from the scope of the V2G Domain Expert Working
Group, SGIP, NIST.

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 energy transfer scenario (3.1.38).

3.1.76

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 ocuments
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3.2 Control modes

3.2.1

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

control mode, without negotiation, where a secondary actor (3.1.64) system controls the power flow
fulfilling the user's mobility needs and its own constraints

3.3 Architecture channel

3.31

dual architecture channel

electrical and information architecture in which two separate energy meters are used for the forward
and reverse power flow

3.3.2

single architecture channel

electrical and information architecture in which one single energy meter is used for both the forward
and reverse power flows

3.4 Forward and reverse power transfer

3.4.1

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 the vehicle battery to home, loads or grid via the EV supply equipment (3.1.33
and 3.1.34)

3.5 Minimum and maximum energy request limits

3.51

minimum energy request

minimum 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 Abbreviated terms

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

EV
EVCC
EVPS
EVSEID
FO
FPT
GW
HAN
HEMS
HLC

14

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 provider

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
PNEMS private network energy management system
PU paying unit

PWM pulse width modulation

RCD residual current device

RPT reverse power transfer

SA secondary actor

SDR service detail record

SECC supply equipment communication controller
USER vehicle user

VAS value-added services

V2G vehicle to grid

WPT wireless power transfer

5 Requirements

5.1 Listof requirements

Implementers of this document shall comply with the requirements listed in Table E.1 of Annex E.

5.2 General communication requirements

Communication in the context of this document could be differentiated into two concepts called “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. Docu ments
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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 supply equipment requires HLC.
— Onthe EVside:
— EV does not have any HLC means;
— EV supports HLC; and
— EVrequires HLC.

There are some combinations requiring timeout handling due to the initial mismatch of communication
capabilities. This timeout duration ensures that the overall initialization duration does not exceed a
user-acceptable period of time. Timeouts are defined in ISO 15118-2, ISO 15118-3, ISO 15118-8 and
ISO 15118-20.

The following general requirements build the basis for defining the use cases elements described in
Clause 7:

— The mechanisms defined in ISO 15118-3 and/or ISO 15118-8 shall be used to establish the
communication between the EVCC and the SECC.

— All data communication between the EV and the secondary actor is confidential. Appropriate
cryptography shall be applied to protect the data exchanged between the EV and the secondary actor.

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

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

The billing principles, e.g. per hour, are defined by the EMSP and will be included in the contractual
agreement between the operator and the customer.

NOTE1 ISO 15118-2 describes the security threat scenarios against which protective measures are
implemented.

NOTE 2  The electric energy offered can also be included in other fees (e.g. a parking fee).
NOTE 3  There is no direct communication from the EVCC to a smart meter defined within this document.

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 Reliability, 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 speB'fB%ijments
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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
differences from the negotiated energy transfer schedule.

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

5.3.2 Private data protection
Private information and user data shall only be readable by the intended recipient.
Private 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
information data to comply with a requirement expressed in a use case or in the protocol.

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

Users shall be able to transfer their personal data stored from their EV to another EV without being
prevented from doing so by their EV.

5.3.3 Ease of use

Energy transfer scheduling processes may be complex and sophisticated. In order to ensure their
involvement, solutions shall be presented in a clear and simple manner to the users. Similarly, the HMI
shall be as easy to use as possible. However, this ease of use shall not prevent the user from 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.

The user shall have access to all private information stored in the EV without third parties’ intervention.

The user shall be able to remove all private information stored in the EV without third parties’
intervention.

5.4 OEM-specific requirements

An energy transfer schedule is calculated either by a secondary actor, the EV supply equipment or the
EV, based on the information from the user, charging site and energy grid and is transferred back to the
grid to allow the planning of other EVs.

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. Docu ments
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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;

— at EV delivery to customer response start of EV usage;
— 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 replaced 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 process
boundary conditions:

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

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

— OEM provisioning certificate may be changed during EV life time.

NOTE It could be helpful to offer secure data storage in the EV for more than one OEM provisioning
certificate and several contract certificates. Customer-related data stored in EVs may be used for more
than 20 years.

— Maintenance of an EV at independent workshops should be possible.
5.5 Utility-specific requirements

5.5.1 Power limiting for grid control or local energy control

The expected massive roll-out of EV will have a light impact at the transmission system operator (TSO)
level, but a huge impact on the distribution system operator (DSO) level, especially on the medium and
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). Documents
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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

The maximum nominal current circulating between the EV supply equipment and the EV shall not
exceed the ratings of the supply rating installation and the ratings of the attached cable assembly.

The maximum nominal voltage between any wire of the cable shall not exceed the rating of the cable
assembly:.

The SECC shall indicate to the EVCC the maximum nominal current that can circulate between the EV
and the EV supply equipment. The current indication shall correspond to the current that can circulate
without overloading the local installation.

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

If the current or the voltage exceeds the limits indicated by the EV supply equipment during the energy
transfer process, the EV supply equipment may interrupt the energy transfer process using predefined
routines of [SO 15118-2 and, in case of an emergency, basic signalling routines.

5.5.3 Current and voltage limits for EV protection

The EVCC shall indicate to the SECC its voltage and current limitations (both maximum and minimum,
charging and discharging) based on its component rated values, on the current operating conditions
(including temperature) and on internal limitations.

If the current or the voltage exceeds the limits indicated by the EV, during the energy transfer
process, the EV may interrupt the energy transfer process using predefined routines of ISO 15118-2,
ISO 15118-20°) and, in case of an emergency, basic signalling routines.

5.5.4 Authorization of charging services

The EV supply equipment identifies itself to the EV and performs authorization to check if the EV is
allowed to charge. Typically, the EV supply equipment allows charging if the EV or the USER provides the
mechanism for payment. For this purpose, the EVCC may present the EMAID, or the USER may present
some credit card/debit card or deposit some cash at the EV supply equipment or do authorization by a
web- or smartphone-based service.

In case of authorization using the contract certificate, the protocol shall allow the exchange of contract
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 Parking information (to integrate charge into parking fees), EIM, debit/credit card, cash, mobile
payment.

5) Under preparation. Stage at the time of publication: ISO/DIS 15118-20:2019. Docu ments
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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 allowing energy transfer from the EV, the EV supply equipment shall check the validity of the 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 the EV. This
indication shall be managed in a way that misuses are prevented.

In case of authorization using an EMAID, the protocol shall allow the exchange of contract-relevant
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 the SA mandating energy
transfer from the EV shall be achieved by checking the validity of the SA certificate.

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

The EMAID of the validated SA shall be indicated in the SDR.

5.5.6 Retrofitting

In order to 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 infrastructure in
compliance with the ISO 15118 series is possible.

Furthermore, in case the new component does not fully integrate the existing components in the EV
supply equipment (separated control pilot or SECC architecture), the newly installed SECC shall know
and process the physical limits of the EV supply equipment as well.

5.6 Wireless communication requirements

5.6.1 General

Compared to conductive requirements, some additional requirements are introduced when using the
wireless communication interface, since in the case of conductive power transfer, HLC may start before
the driver has plugged-in. In the case of WPT, no action of plug-in is present and specific requirements
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.

Documents

Document Sharing Hub
20 © IS0 2019 - All rights reserved

Full document details: ISO 15118-1-2019


http://www.avadocuments.com/doc/iso-15118-1-2019
http://www.avadocuments.com/doc/iso-15118-1-2019

ISO 15118-1:2019(E)

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.

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

— On the EV side:

— 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 application (not in scope) provided

by the OEM in order to make the driver experience more simple.

Figure 1 gives an example of infrastructure where a unique SECC controls 4 EV supply equipment. EV

#1 is in communication only with the SECC.

EVSE #1
—1 1+

—o0

EVSE #2
— 1

Wireless
SECC _/

J EVSE #3

f//ﬂ%ﬂ

5 o

EV #1

Figure 1 — Infrastructure with a unique SECC

For more wireless 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

— 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
transfer channel of cable assembly etc. and connection between the power transfer channel and 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 EVCC 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 communication channel shall consist of basic signalling and/or HLC. Basic signalling provides
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 messages with TCP/IP protocol, 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 control pilot wire”.

— Single channel system

This is the simplest RPT system. Charging and Discharging use the same power transfer channel.
Channel 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 two power transfer channels, so channel control is shifted from pilot control to HLC control.
In this document, AC and DC discharging and charging systems are described.

— Generator mode discharging system

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

Typical examples of these systems are described in Annex D.

5.8 Traceability requirements

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

— 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).

— Duringthe energy transfer loop (use cases FO 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.

— Atthe 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
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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 Mo

EMAIDs and actors IDs involved (if any).

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

6 Actors

Figure 2 shows all primary and secondary actors that may be involved directly or indirectly in the
energy transfer procedure of the ISO 15118 series. The use case element descriptions in Clause 7 will
incorporate, 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
ISO Clearing House Manufacturer
15118 O\ NS
~ / N D Y
Fleet E-Mobility Distribution
Operator Ser\{lce System
r ~N ~ oo (Residual Provider Operator
Interlock ECU [ i;;g;crlty Current] N N N
_ VAN Y, Device e N N
Electrici Energy
( ([ h Paying Meter Operator ectr 4 Management
Charger HMI Unit Contactor Provider System
N AN AN
(Residual | [~ A )
Current | |Contactor Interlock Charglng
\_Device J \_ J Station
. / Operator
Modular User
Current

\ Breaker /

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.

NOTE1 Secondary actors can be involved in the energy transfer process due to supplying information to
the EVCC needed for the energy transfer process. Secondary actors can supply to the SECC any information
needed for the energy transfer process. If needed, part of this information can be transferred to the EVCC by
the SECC during the V2G communication session. Depending on the use case element, they can be involved but
a specific relation is not described in the ISO 15118 series. Due to country-specific characteristics, the supply of
information to the SECC can be done by centralised actors such as the financial and demand clearing house and
meter operator, or directly by secondary actors i.e. EP, distribution system operator, EMS, EMSP.

NOTE 2  Notall primary actors are necessarily located within the EV supply equipment.

7 Use case elements

7.1 General

This clause describes the use case elements necessary for the communication between the EVCC and
the SECC in order to authorize, start, manage and terminate the energy transfer before and during a
V2G communication sequence. The communication to accomplish the identified use cases is defined
in ISO 15118-2, ISO 15118-209), ISO 15118-3 and ISO 15118-8. If neither the EV nor the EV supply
equipment have any HLC device, basic signalling applies.

Charging or discharging an EV is a process that requires ten functional groups of elementary use cases
(see Table 2). For each functional group, several elementary use cases are possible. Each use case should
be a combination of elementary use cases (see Annex C).

Compared to ISO 15118-1:2013, wireless communication introduces two new functional groups linked
to pairing and fine positioning and ACD. In order to keep the existing functional letter [A-H] unchanged,
a new letter [P] has been defined for pairing and fine positioning. Also letter [I] is used for ACD.

All possible elementary use cases are mentioned in the document:

a. Start of 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, discovery
of the SECC for wireless communication, availability of PWM, HLC etc.;

b. Communication set-up: establishes the association and relevant connection between the EVCC and
the SECC;

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. Docu ments
Document Sharing Hub
24 © IS0 2019 - All rights reserved

Full document details: ISO 15118-1-2019


http://www.avadocuments.com/doc/iso-15118-1-2019
http://www.avadocuments.com/doc/iso-15118-1-2019

ISO 15118-1:2019(E)

g. Value-added services;
h. End of energy transfer period: triggers for signalling the end of the energy transfer;
i.  ACD connect/disconnect.

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 controlling and re-scheduling
G Value-added services
H End of energy transfer period
I ACD connect/disconnect
NOTE The groups do not specify the order in which the use case elements will be implemented, or which

elements are required or optional.

7.2 Task groups

The complete charging or discharging scenario is separated into task groups to allow the classification
of the elementary use cases (see Table 2). For each task group, several elementary use cases are possible.
Each use case can be a combination of elementary use cases. Task groups starting with "W" are specific
to wireless communication (in grey in Table 2).

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

Conductive | Wireless task | Use case Use case element name
task 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
Documents
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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 WD1 Authentication with prior reservation
P WP Pairing and fine positioning
WP1 WPT fine positioning
WP2 WPT fine positioning without communication support
WP3 Conductive power transfer pairing
WP4 WPT pairing
E El AC charging with load levelling based on HLC
WE WE1 WPT target setting and energy transfer 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 power transfer on stand-alone operation
E8 Fast responding energy transfer services based on dynamic
control mode
E9 Managed bidirectional power transfer into the grid
F FO Energy transfer loop
F1 Energy transfer loop with metering information exchange
WF WF1 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
WG WG1 ACD system status check
G2 Energy transfer details
H H1 End of energy transfer period
WH WH1 WPT end of energy transfer
I WI WI1 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 I[EC 61851-1 and HLC.

The last two are for wireless communication:

— WAZ1: discovery with reservation; and

— WAZ2: discovery without reservation.

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 to IEC 61851-1) at 5 %,
the EV supply equipment will not provide power to EVs that do not support 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 equipment and EVs that do, or do not, support
HLC and how these cases are treated.

Table 3 — Combinations of EV and EV supply equipment communication capabilities

EVISO 15118 not imple- EVISO 15118 imple- EVISO 15118 imple-
mented mented, not required mented and required
EV supply equipment Charging according basic  |Failure end condition of  |Failure end condition of
ISO 15118 not imple- signalling - not inside the |use case element A1, A2, use case element A1, A2,
menteda scope of the ISO 15118 WA1 and WA2 on EV side. |WA1 and WA?2 on EV side.
series. No establishment of HLC. |Energy transfer is not

Charging according basic |possible.
signalling out of scope of
the ISO 15118 series.

EV supply equipment Failure end condition See use case element A1, |See use case element Al,
ISO 15118 implemented, | of use case element A1, A2, WA1,WA2. WA1 and WA2.
not 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 element Al,

ISO 15118 implemented |case element A1, WA1 and |WA1 and WA2. WA1 and WA2.
and required¢ WAZ2 on EV supply equip-

ment side. Charging is not

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
possible.

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.

Description This use case covers the initial PWM signalling (IEC 61851-1) from the EV 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 ISO 15118-3); and

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

5 Prerequisites — 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 signalling in
accordance with IEC 61851-1.

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

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

— Timing for 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 conditions Success end conditions:
— Successful set-up of HLC 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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7.3.3 WA1: discovery with reservation

Table 5 — discovery with reservation

No. Type Description
Use case element name |Discovery with reservation
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 Description The driver selects the right SECC ID according to the information linked to
the reservation ID. If the SECC ID is already stored in the application memory,
e.g. as it was included in the reservation response or assigned upon arrival at
the site, the application automatically selects the right SECC ID on behalf of
the driver.

Primary actors involved are: USER, EVCC, SECC.

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

The driver has reserved an EV supply equipment and has received a valid
reservation ID.

As an example, this reservation ID could have been obtained through a reser-
vation protocol as specified in ETSI TS 101 556-3. The format of the reserva-
tion ID may be alphanumerical.

6 Requirements EVCC and SECC feature active wireless interfaces complying with ISO 15118-8.

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 SECC ID received during
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

1 Use 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 [EC 61851-1.

The actors involved are:

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

Scenario description:
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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 SO 15118-3); and

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

5 Prerequisites — 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 communication
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 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 shall be according IEC 61851-1.

7 End conditions Success end conditions:

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

— failure of the PWM signal; and

— no correct association of the SECC and the EVCC or timeout in the binding
process occurs.

7.3.5 WAZ2: discovery without reservation

Table 7 — discovery without reservation

No. Type Description
1 Use case element Discovery without reservation
name
Use case elementID |WA2
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 choice; 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 Description

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 between the
EVCC and the SECC and a correct association.

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

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

5 Prerequisites — Plug-in process according to use case elements Al or A2 shall be established
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 ISO 15118-2
or ISO 15118-20.

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

— The EVCC and the SECC shall exchange information about the supported
ISO 15118-2 or ISO 15118-20 protocol versions 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 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 Description Establishment of the wireless communication link between the EVCC and the SECC
is detailed in ISO 15118-8.

Primary actors involved are: EVCC, SECC.

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

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

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

— EVCC and SECC shall exchange information about the 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 is
able to send the first request to the SECC 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 case element |Certificate update
name

Use case element ID |C1

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

4 Description 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 HLC 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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