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EN IEC 63380-1:2025 (E)

European foreword

The text of document 69/1036/FDIS, future edition 1 of IEC 63380-1, prepared by TC 69 "Electrical
power/energy transfer systems for electrically propelled road vehicles and industrial trucks" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 63380-1:2025.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2026-05-31
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2028-05-31
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a standardization request addressed to CENELEC by the
European Commission. The Standing Committee of the EFTA States subsequently approves these
requests for its Member States.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 63380-1:2025 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:

IEC 63110-1:2022 NOTE Approved as EN IEC 63110-1:2022 (not modified)
ISO 15118-20:2022 NOTE Approved as EN ISO 15118-20:2022 (not modified)
IEC 63110 series NOTE Approved as EN IEC 63110 series

IEC 63119 series NOTE Approved as EN IEC 63119 series

IEC 63380 series NOTE Approved as EN IEC 63380 series

series ~ NOTE  Approved as EN ISO 15118 series
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common maodifications, indicated by (mod),
the relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cencenelec.eu.

Publication Year Title EN/HD Year

EC 61851-1 2017 Electric vehicle conductive charging EN IEC 61851-1 2019
system - Part 1: General requirements

ISO 15118-2 2014 Road vehicles - Vehicle-to-grid EN ISO 15118-2 2016

communication interface - Part 2: Network
and application protocol requirements

ISO 15118-20 2022 Road vehicles - Vehicle to grid ENISO 15118-20 2022
communication interface - Part 20: 2nd
generation network layer and application
layer requirements
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

STANDARD INTERFACE FOR CONNECTING CHARGING STATIONS
TO LOCAL ENERGY MANAGEMENT SYSTEMS -

Part 1: General requirements, use cases and abstract messages

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 63380-1 has been prepared by IEC technical committee 69: Electrical power/energy
transfer systems for electrically propelled road vehicles and industrial trucks. It is an
International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

69/1036/FDIS 69/1048/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 63380 series, published under the general title Standard interface
for connecting charging stations to local energy management systems, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.

Documents

Document Sharing Hub

Full document details: BS EN IEC 63380-1:2025


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
http://www.avadocuments.com/doc/bs-en-iec-63380-1-2025
http://www.avadocuments.com/doc/bs-en-iec-63380-1-2025

IEC 63380-1:2025 © IEC 2025 - 15—

INTRODUCTION

The expansion of renewable energy and the simultaneous reduction in conventional generation
of electricity result in new power flows and loads on the equipment in the grid and at the house
connection point. At the same time, electrical consumers with high power consumption are
increasingly being installed in low-voltage systems in private customer systems. These include
charging systems for electric vehicles and heat pumps. These two developments can
temporarily lead to peak loads and bottlenecks in the network. An expansion of the distribution
grids for the comparatively few hours of high simultaneous power consumption is not considered
economically sensible. The legislator of energy efficiency has therefore introduced the concept
of "network-friendly control of controllable consumer devices".

It is crucial to define a standardized interface for the connected consumers and generating
facilities, which also includes the charging infrastructure for electric vehicles. When developing
a local, standardized interface, it is important to make a fundamental distinction between the
terms power and energy management.

In order to avoid an overload and the associated emergency shutdown due to specified power
limits in the property while all consumers are drawing electricity at the same time — especially
heating and air conditioning technology as well as charging infrastructure — power management
is of great urgency. The maximum load at the grid connection point can therefore be reduced.
Accordingly, it is important to give priority to local power management over, for example,
optimization of operations and tariffs or desired charging plans.

Furthermore, the tariff-optimized operation can be pursued within the limits specified by the grid
infrastructure — controlled by the energy management system. As a consequence, a charging
infrastructure will be able to transmit information about procurement and tariff-optimized
operation from the local energy management of the property to the electric vehicle so that it can
coordinate its charging plan according to local demands. Effective coordination becomes
essential if generating systems are used within the property in order to achieve the highest
possible self-consumption of electricity.

The long-term goal is to buffer power and energy bottlenecks within a property using the energy
stored in the vehicle, which also brings the topic of energy recovery into focus and this aspect
needs to be considered during the development of a standardized interface for local power and
energy management.

The aim of the IEC 63380 series is to define a standard interface for connecting charging
stations to local energy management systems and the information exchange.

The IEC 63380 series specifies use cases, the sequences of information exchange, the data
models as well as the communication protocols to be used and includes all aspects of local
energy management of charging stations.

The IEC 63380 series covers scenarios where the charging infrastructure is managed by the
entity that operates the private electrical network, and local energy management systems are
used for local load management.

The IEC 63380 series addresses the energy management in installations with forward and
bidirectional charging whereby the overall energy management is ensured by the customer
energy manager.

The IEC 63380 series does not cover the secure information exchange between the charging
station and the IT backend system(s), such as the management of energy transfer of the charge
session, contractual and billing data, provided by the IT backend.
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The IEC 63380 series consists of the following structure, describing the interface between
charging stations and local energy management systems.

e |EC 63380-1: General requirements, use cases and abstract messages

e |EC 63380-2: Specific data model mapping

e |EC 63380-3: Communication protocol and cybersecurity specific aspects
e |EC 63380-4: Test specifications
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STANDARD INTERFACE FOR CONNECTING CHARGING STATIONS
TO LOCAL ENERGY MANAGEMENT SYSTEMS -

Part 1: General requirements, use cases and abstract messages

1 Scope

This part of IEC 63380 defines the secure information exchange between local energy
management systems and electric vehicle charging stations. The local energy management
systems communicate to the charging station controllers via the resource manager.

This document specifies use cases, the sequences of information exchange and generic data
models.

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.

IEC 61851-1:2017, Electric vehicle conductive charging system — Part 1: General requirements

ISO 15118-2:2014, Road vehicles — Vehicle-to-grid communication interface — Part 2: Network
and application protocol requirements

ISO 15118-20:2022, Road vehicles — Vehicle to grid communication interface — Part 20: 2nd
generation network layer and application layer requirements

3 Terms, definitions, and abbreviated terms
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/

¢ ISO Online browsing platform: available at https://www.iso.org/obp
3.1 Terms and definitions

3.11
actor
entity that communicates and interacts

[SOURCE: ISO/IEC TR 22417:2017, 3.1, modified — The note to entry has been deleted.]
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3.1.2

customer energy manager

CEM

internal automation function for optimizing the energy consumption, production and storage
within the premises according to the preferences of the customer using internal flexibilities and
typically based on external information received through the (utility owned) energy management
gateway and possibly other data sources

[SOURCE: IEC 63402-1:—, 3.1.1]

3.1.3
client
role that specifies that a node uses data from a "server" or can request for change

3.1.4

energy management system

EMS

hardware with different functions included according to the system requirements

Note 1 to entry: Every underlying subsystem, to be connected to the EMS, is connected via the RM function. A
minimum EMS consists of a CEM and at least one RM.

Note 2 to entry: Within this document, "energy management system" always refers to a customer/facility energy
management system and not a utility energy management system (see ISO 17800).

Note 3 to entry: For the purposes of this document, an EMS can be either a device located in a user's home or
property, or a cloud application. The energy manager enables energy-optimized operation of the devices connected
to it by harmonizing energy demand and availability

[SOURCE: IEC 63402-1:—, 3.1.17, modified — Notes 2 and 3 to entry have been added.]

3.1.5

resource manager

RM

function that exclusively represents a logical group of devices or a single smart device, and is
responsible for sending unambiguous instructions to the logical group of devices or to a single
device, typically using a device-specific protocol

Note 1 to entry: See ISO 17800.

[SOURCE: IEC 63402-1:—, 3.1.9]

3.1.6

scenario

sequence of steps that are taken to change the state from that before the scenario to that
immediately after the scenario

Note 1 to entry: For the purposes of this document, a scenario is a part of a use case. Dividing a use case into
scenarios helps the reader to understand the use case more quickly. Some scenarios are mandatory for a use case,
while others are recommended or optional.

[SOURCE: ISO/TR 24529:2008, 3.11, modified — The note to entry has been added.]

3.1.7
scope type
some data models define scope types for identifying specific functionalities unambiguously
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3.1.8
server
role that specifies that a node offers own data to be read or written by a node with role client

Note 1 to entry: A server can notify its data to other nodes (with role client).

3.1.9

use case

specification of a sequence of actions, including variants, which a system (or other entity) can
perform, interacting with actors of the system

3.1.10

use case function

function to represent communication steps from the described technical use cases in the form
of reusable function

3.1.11
user story
complete (but specific) business case described from the perspective of a user

Note 1 to entry: A user story can be separated into several use cases, for example "The user wants to simply charge
their EV at home".

3.2 Abbreviated terms

BEV bidirectional electric vehicle
CEM customer energy manager
CP charging point

CSscC charging station controller
DSO distribution system operator
EMAID E-mobility authentication identifier
EMS energy management system
EP electricity provider

EV electrical vehicle

EVU electric vehicle user

FO flexibility operator

GCP grid connection point

MPO metering point operator
PCID provisioning certificate identifier
PV photovoltaic

PWM pulse width modulation

RES renewable energy supply
RM resource manager

RMS root mean square

SoC state of charge

UCF use case function

us user story
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4 Scenarios and user stories

4.1 General

This document describes user stories, use cases, and common use case functions. Use case
functions contain a set of information and instructions to be exchanged between two peers such
as an EMS and a charging station. Figure 1 shows an overview of the IEC 63380 series.

IEC 63380-1

Use cases

Common use case functions

ECHONET lite
resources

1

Other resources

SPINE resources

IEC 63380-2

SPINE protocol

IEC 63380-3 ECHONET lite

Other resources

UDP C

—
v

IEC
Figure 1 — Overview of the IEC 63380 series

Figure 2 shows an overview of E-mobility high-level communication protocols in IEC TC 69 [1].
As shown by the yellow arrow, the IEC 63380 series describes the communication between the
charging station (charging station controller) and the EMS (resource manager) for the energy
management of private charging inside the home. The management of the charging
infrastructure is out of scope of this document. The energy management system of the premises
is out of scope of this document. It is described in IEC 63402-1 [2].

Full document details: BS EN IEC 63380-1:2025
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operator system

E-mobilityclearing
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IEC 63119 Communication Charging Station Management < EMSP
IEC 63380 Communication local EMS < EVSE

4.2

Customer Energy Manager

Distribution System Operator
Energy Management System
Eletric Vehicle

EV Supply Equipment
Flexibility Operator, Aggregator
Grid Connection Point
Resource Manager

Transmission System Operator

Figure 2 — Communication scope of the IEC 63380 series

Stakeholders

Private network

Charging station

E-mobility systems

v

EV user ‘

—

IEC communication

IEC 63119

= |EC 63382

IEC 63380

—> SO 15118

IEC 63382
ISO 15118

Communication FO « Charging Station Management

Communication EV < EVSE

IEC

Within the single-family home charging scenario, the following stakeholders have been
identified:

e Electric vehicle user — EVU;

e Distribution system operator — DSO;

e Flexibility operator — FO;

e Electricity provider — EP ;

e Metering point operator — MPO;

e Private network operator — PNO;

e Resident.

4.3

The relevant User stories (US) for the interface between charging

User stories

management are described in Table 1.
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Table 1 — User stories

1D As a <ROLE> 2 | want to <GOAL> so that <REASON>
US1-1 Electric vehicle user simply charge my EV at my mobility needs are met, considering
EVU home both constraints of the power grid and my
individual objectives (costs, sustainability,
independence, etc.).
UsS1-2 Distribution system call up grid management | non-discriminatory access to the power
operator services (e.g., active grid and stable grid operation is ensured
DSO power curtailment, using cost-efficient decentralized grid
voltage stabilization, management services of connected loads,
Power Quality, etc.) at storages and generators at the customer's
the property's grid premise.
connection point using a
unified interface
US1-3 Distribution system get the current status, a non-discriminatory use of the capacity of
operator forecast and impose the distribution system is ensured and the
DSO target setpoints for installation of devices with high nominal
parameters of the grid power demand is facilitated, even if the
connection point of the maximum nominal power demand could
private power network exceed the planned capacity of the
that are related to the distribution system.
operation of the
distribution system
uUsS1-4 Flexibility operator know and make use of — distributed generated energy is traded
FO the flexibility of (e.g., direct selling), and
connected components . . .
of the energy system at - the grld‘feed-ln or grld.power supply
the customer's premise resp‘e.ctlvsaly can be adjusted for
(both in terms of power participation in frequency control or
and time) demand response markets.
US1-5 Electricity provider know and make use of | can offer energy market orientated
EP the flexibility of electricity supply products by including
connected components distributed generated energy in my
of the energy system at portfolio or adopt the power consumption
the customer's premise at the grid connection point according to
(both in terms of power my market-based energy trading
and time) processes.
US1-6 Metering point operator collect and analyse the energy consumption, grid utilization (e.g.,
MPO energy flows at the demand-based fees) and flexibility
customer's premise allocation can be captured and billed.
using officially
calibrated metering
devices
uUs1-7 Resident be able to determine, | retain the authority about the use and
how conflicting energy distribution of energy within the private
or power demands are power network of my dwelling unit (in
resolved within the contrast to letting a system make all
private power network of | decisions for me in an opaque way).
my dwelling unit
Us1-8 Private network be able to determine, | retain the authority about the use and
operator how conflicting energy distribution of energy within the private
PNO or power demands are power network (in contrast to letting a
resolved within the system make all decisions for me in an
private power network (if | opaque way).
applicable: between
different dwelling units)
28 The energy-related information shall be sent from CEM/RM to the charging station, as depicted in Figure 2.
The stakeholders listed in this table (DSO, FO, EP, MPO, and PNO) are included to provide an overall
perspective on the user stories but are out of scope of this document.
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4.4 Use case actors
4.4.1 General

In each of the technical use cases showed in Clause 5, the interface between the charging
station and the local energy management system is considered. In some cases, the EV is
included as an "auxiliary actor" in order to better elucidate the use case.

4.4.2 Charging station

The charging station is a physical equipment consisting of one or more charging station
controllers (CSCs) and one or more charging points managing the energy transfer to and from
EVs [3]. Each charging point (CP) can charge one EV. A charging station participates in energy
management controlled by the EMS.

Compared to a typical fuel pump where the refuelling process is manual, the charging station
communicates directly with the EV during the charging process, for example via |[SO 15118 or

EC 61851-1], thus minimising manual interaction during longer charging processes.

4.4.3 Energy management system (EMS)

The actor EMS represents a local system for monitoring and control of energy resources and
loads. It manages the home’s electrical systems to ensure overall energy optimized operations
and to visualize information. The EMS is based on IEC 63402-1 concept. More details about
the customer energy manager (CEM) and the resource manager (RM) can be found in
IEC 63402-1 [2].

The actor EMS has two logical functions. It protects against either overload situations or
forwards incentives, or both. Multiple EVs can be connected to an EMS (through one or several
charging stations). However, only one EMS can be connected to an EV via the RM within the
use cases.

The EMS can receive information from several different sources, as described in Figure 3. The
yellow arrow shows the focus of IEC 63380.
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NOTE Figure 3 shows only one EMOB system. However, it is possible that the charging location has several
charging systems from multiple vendors. This involves several RMs.

Figure 3 — Sources of information for an EMS

Based on this information, the EMS can make decisions that can lead, for example, to a
limitation of the charging current for the charging device.

EXAMPLE The user has prioritized the air conditioning in his EMS higher than the charging of the EV. With other
high loads in the household, this can lead to a reduction of the available power for the charging station in the summer.

4.4.4 Electric vehicle (EV)

The actor EV is the electric vehicle that has one or more batteries and can exchange information
with an EMS. Depending on the use case, only one EMS shall be connected to an EV (through
a charging station), while multiple EVs can be connected to an EMS via the RM.

NOTE All communication with the EV goes through the charging station, which will communicate with the EV using
an appropriate standard such as or PWM. This document will only specify communication between the
EMS and the charging station, assuming that communication between the charging station and EV is covered
appropriately.

4.5 Mapping of user stories to use cases

Table 2 shows a mapping of user stories to use cases.
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Table 2 — Mapping of user stories to use cases

User story ID
Use case
Us1-1 | US1-2 | US1-3 | US1-4 | US1-5 | US1-6 | US1-7 | US1-8
Charging station commissioning and X
configuration
Coordinated EV charging X X
EV Charging electricity measurement X X
EV Charging summary X
EV commissioning and configuration X
EV state of charge X
Limitation of active power X X X X X
consumption
Monitoring of active power X X X
consumption
Optimization of self-consumption X X
during EV charging
Overload protection by EV charging X X X X X
current curtailment
Basic EV charging/discharging X
Dynamic bidirectional EV charging X X X X

5 Technical use cases

51 Overview
511 General

Clause 5 details the technical use cases mapped to the user stories in 4.5.

In this document, it is assumed that the charging infrastructure shall offer either PWM according
to , ISO 15118-2 or ISO 15118-20. This document covers only the communication
between the charging station and the EMS via the RM. The communication between the EV and
the charging station is out of scope of this document.

This document assumes that the charging station provides information about the actively used
phases.

It is also assumed in this document that the EMS prioritizes the level of energy to deliver
between all possible loads/generators, including EV(s), to minimize the costs and to prevent
any possible blackout. The charging station reacts and communicates with the EV according to
the EMS prioritization.

5.1.2 Wording

The following keywords are used:

e shall;
e shall not;
e should;

e should not;

¢ may. Documents
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Abbreviations for the presence indication of elements listed in the tables are defined in Table 3.

Table 3 — Presence indication description

Abbreviation Meaning Link to requirement keywords
M Mandatory Shall
R Recommended Should
(0] Optional May
F Forbidden Shall not

5.1.3 Reading the graphics

In all figures of this document, it is assumed that the charging station via the charging station
controller (CSC) is communicating to the energy management system through the resource
manager.

5.2 Charging station commissioning and configuration
5.21 General

As the basis for other use cases related to the support of EV (electric vehicle) charging, this
use case specifies the initial setup process between the actor EMS and the charging station.
For most related use cases, the actor charging station serves as middle box that transmits the
necessary information between the EMS and the EV (see Figure 4).

- Manufacturer data

@
@B\ S0 15118 - Error state
PEEEENE Cp csc g8 RM CEM

!
O-0

EV Charging station EMS

IEC

Figure 4 — Charging station commissioning and configuration —
High-level use case functionality overview

The main part of the commissioning and configuration processes is to transmit information from
the charging station to the EMS.

5.2.2 Scenario overview

Figure 5 shows a scenario overview of the charging station commissioning and configuration

use case.
Scenario 1
«Actor» «Actor» Charging station sends manufacturer information «Actor»
EV Charging station EMS

Scenario 2
Charging station sends error state

Figure 5 — Charging station commissioning and configuration — Scenario overview
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5.2.3 Scenario implementation requirements

Table 4 shows the scenario implementation requirements for actors of the charging station
commissioning and configuration use case.

Table 4 — Charging station commissioning and configuration -
Scenario implementation requirements for actors

Scenario number Scenario name Charging station EMS
Charging station
1 sends manufacturer R R
information
2 Charging station M M

sends error state

5.24 Scenario details
5.2.4.1 Scenario 1 — Charging station sends manufacturer information
5.24.11 Description

The manufacturer data can hold different information of the corresponding charging station and
the charging station manufacturer. This can be used to present the corresponding charging
station to a user of the energy management application. For example, based on the device
name, a corresponding icon could be used to represent the charging station.

Figure 6 shows an overview of scenario 1 of the charging station commissioning and
configuration use case.

It is recommended that the following information should be available:

e device name;
e device code;
e vendor name;
e vendor code;
e brand name;

e manufacturer label.

Manufacturer data, e.g.
- device name

- device code

- vendor name

- vendor code

& - brand name
a0 1ISO 15118 - manufacturer label
O O G CP CcsC > RM CEM

EV Charging station EMS

IEC

NOTE The manufacturer data in this use case is related to the charging station.

Figure 6 — Charging station commissioning and configuration — Scenario 1 overview
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5.2.4.1.2 Conditions
1) Triggering event

The scenario is typically triggered by establishing a communication link between the
charging station and the EMS.

2) Pre-condition
The EMS has no manufacturer information of the charging station.

3) Post-condition
The EMS has manufacturer information of the charging station and, for example, can show
this information to the customer.

5.2.4.2 Scenario 2 — Charging station sends error state

5.2.4.21 Description

Scenario 2 is used to indicate errors of the charging station to the user. If the charging station
has an error, for example, communication lost, the EV can no longer be able to follow the
charging plan correctly and updates from the EV can no longer contain valid data.

Figure 7 shows an overview of scenario 2 of the charging station commissioning and
configuration use case.

&
a8 1ISO 15118 - Error state
O —p CP CcsC > RM CEM

o
EV

Charging station EMS IEC

Figure 7 — Charging station commissioning and configuration — Scenario 2 overview

5.2.4.2.2 Conditions
1) Triggering event
The scenario is triggered as soon as the charging station is connected to the EMS.
2) Pre-condition
The EMS has no error state information of the charging station.
3) Post-condition
The EMS has error state information of the charging station.

5.2.5 Scenarios and use case functions

For each scenario, the "primary" use case functions are given in Table 5.

Table 5 — Charging station commissioning and configuration -
Scenarios and primary use case functions (UCFs)

Scenario Primary use case functions
1 Charging station sends manufacturer information UCF_Manufacturer_Information
2 Charging station sends error state UCF_Device_State
Documents
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5.3 Coordinated EV charging
5.3.1 General

This use case focuses on the adjustment of the charging process of an electric vehicle (EV)
connected to a charging station such that limitations of the customer's local grid or optimization
goals are met.

Examples for optimization goals are

e the reduction of the electricity costs associated with a charging process,

e the reduction of the CO,-footprint associated with a charging process,

e the compliance with constraints of the energy supplier or DSO, and

e the coordinated realization of demand response setpoints from grid-level aggregators.

To achieve the goal, an actor EMS with the function of forwarding incentives can influence the
consumption of an EV with incentives. For this, the EMS sends an incentive table that defines
different power levels (tiers) with boundaries and incentives. Different kinds of incentives are
possible, like price, CO, emission or renewable energy percentage. Additionally, a maximum
power limitation (P,,,) is provided by an actor EMS (protects against overload) as a time-based
curve, to avoid in advance overload situations during charging. To handle unexpected overload
situations, refer to the use case described in 5.11.

The EV can consider the incentive table forwarded from the EMS, as well as when and at what
power level to charge. However, the EV shall continue to adhere to the maximum power
limitation curve.

NOTE 1 The details of how the incentive tables are provided to the EMS, such as prices from the energy service
provider, self-produced power, and other high-power consuming devices within the home, are out of scope of this
use case.

NOTE 2 A charging station could stop energy supply, for example, if it observes a power consumption of EV higher
than the maximum power limitation.

Figure 8 shows a high-level functionality overview of the coordinated EV charging use case.

Demand (Scenario 1) _
&« P2 CUrve (Scenario 2) -
@R\ SO 15118 <
O'O < > cP csc P Incentive table (Scenario 3) RM CEM
\Y

E

A

Charging plan (Scenario 4)

v

i i EMS
Charging station EC

Figure 8 — Coordinated EV charging — High-level use case functionality overview

This use case mainly focuses on private charging infrastructure with a limited number of cars.
The incentive table and maximum power limitation (P,,) curve can be mapped on the

SO 15118 tariff and P, schedule information by the charging station to inform the EV over

the charging cable. In case of PWM communication (), the charging station shall
calculate the charging plan for the EV (as PWM can only be used to communicate the maximum
charging current from charging station to EV). If PWM communication is used, the charging
station can use additional input from the driver (for example a charging station user interface
or customer app) to generate a charging energy demand.
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The EMS with the functions of protection against overload and forwarding incentives is a logical
actor, and it is recommended to implement both functions on one device, as both functions
share similar knowledge. To generate an incentive table, the EMS can use forecasts for the
local electricity production, the electrical load, and the electricity costs. To generate the
maximum power limitation (P..,) curve, the EMS can also use forecasts for local electricity

production and load.

max

Based on the incentive table from the EMS and the maximum power limitation (P,,,,) curve from

the EMS, the EV creates a charging plan, while considering its own constraints resulting from
the user-configuration and other technical constraints. The charging plans contain a maximum
charging power curve of the EV and is then sent through the charging station to the EMS, to
reserve the necessary charging power for the EV.

The EV (through the charging station), and the EMS can trigger a renegotiation by sending
updates.

a) The EV can send updates of its demand and trigger an update of the incentive table and the
power limitation curve (e.g., if the EV departure time is shifted) through the charging station.

b) The EMS with the function of overload protection can send an adjusted power limitation
curve (e.g., if energy consumption or production has changed).

The EMS with the function of forwarding incentives can send updated incentives (e.g., if a local
photovoltaic system (PV) suddenly provides more energy as expected).

To ensure EMS is aware of the current information on the EV, EMS shall request all relevant
data from the EV after any kind of reset or connection problem.

Figure 9 shows a charging session example.

J
Arrival !
]

Real departurtime
SoC =100 %

EVMaximumEnergyRequest

EVTargetEnergyRequest

ongoingSoc -*

EVMinimumEnergyRequest

SoC_min

o e

=00
SoC=0% . A

t (seconds)

Planned departurtime (s) Ec

NOTE With coordinated charging, an EV knows when green, cheap or costless energy is available and can charge
accordingly. In the special case of PV curtailment (energy that is not consumed but also cannot be fed into the grid),
surplus costless energy can be used to charge the EV for free.

User story as an example: The driver of the EV wants to charge his EV until the next morning with minimum costs.

Figure 9 — Charging session example

5.3.2 Scenario overview

Figure 10 shows a scenario overview of the coordinated EV charging use case.
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Scenario 7
EMS with the function of overload
protection sends error state

Scenario 5
EMS with the function of overload
protection sends heartbeat

Scenario 2
EMS sends maximum power limitation
curve to EV

Scenario 1
EV sends charging energy demand
to EMS

«Actor» «Actor» /

] ) D Scenario 3
EV  Charging statlon\ EMS forwards incentive
table to EV

Scenario 4
EV sends charging plan
to curve to EMS

Scenario 8
EMS with the function of forwarding
incentives sends error state

Scenario 6
EMS with the function of forwarding
incentives sends heartbeat

Figure 10 — Coordinated EV charging — Scenario overview

5.3.3 Scenario implementation requirements

«Actor»

EMS (overload
protection)

«Actor»

EMS (forward

incentives)

IEC

Table 6 shows the scenario implementation requirements for actors of the coordinated EV

charging use case.

Table 6 — Coordinated EV charging — Scenario implementation requirements for actors

Full document details: BS EN IEC 63380-1:2025

Scenario Scenario name EV (through EMS with the EMS with the
number charging function of function of
station) overload forwarding
protection incentives
1 EV via charging station sends R M M
charging energy demand to EMS
EMS sends maximum power limitation
2 curve to EV M M o
3 EMS sends incentive table to EV M - M
EV via charging station sends
4 charging plan curve to EMS M M M
5 EMS with the function of overload M M
protection send heartbeat )
EMS with the function of forwarding
6 h ) M - M
incentives send heartbeat
EMS with the function of overload
7 . M M -
protection sends error state
8 EMS with the function of forwarding M M
incentives sends error state )
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The order in which the scenarios occur is defined by triggering events specified in the scenarios.
For some scenarios, data of other scenarios is relevant, while other scenarios can run in parallel.

5.3.4 Scenario flow

The scenario flow is shown in Figure 11.

Scenario 5
EMS heartbeat?

‘L Yes

Scenario 6
EMS heartbeat?

'L Yes

Scenario 1

EV sends charging energy demand

to EMS

Y
< EMS P, limited? >—)< EMS incentives available?
Yes Yes
Y Y
Scenario 2 Scenario 3

Send maximum
power limitation

table

Forward incentive

¥

No
<P”m and incentives available?}——

Yes

\

( EV: Create charging plan curve )

¥

Scenario 4

Send charging plan curve to EMS

¥

Scenario 7
EMS Error state?

'\

Scenario 8 No
EMS Error state?

IEC

Figure 11 — Coordinated EV charging — Scenario flow.
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5.3.5 Scenario details
5.3.5.1 Scenario 1 — EV via charging station sends charging energy demand to EMS
5.3.5.11 Description

The EV via the charging station demands energy to charge the car of the customer. Within the
demand, the EV can specify an arrival time, a departure time, the minimum energy required
Emin, the recommended energy E,,; and the uncharged energy capacity £, of the EV. The
scenario itself and all communicated values are optional and can depend on the implementation
of the EV as well as the driver settings. Of course, at least one value should be communicated,
though it is recommended to deliver as much information as possible to the EMS with the
function of forwarding incentives to achieve optimal energy management results.

See Figure 12 for an example of energy demand.
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Figure 12 — Energy demand example

For example, E;, could be set to an energy level sufficient to reach the next hospital, £,
could be set to an energy level to reach the workplace and E,,,, should be set to the remaining
battery capacity of the EV. E, ., is especially valuable when for example, a lot of costless PV

surplus energy (energy above a certain curtailment factor) is available. In such a case the EV
can be charged for free.

5.3.5.1.2 Conditions
1) Triggering event

The scenario shall be triggered by connecting the EV to the charging station and the EV
wants to charge. The scenario may also be triggered later during the charging process if the
charging demand changes. In this case, the EV should also trigger scenarios 2 and 3 after
the demand was updated.

2) Pre-condition

The EMS do not know the current energy demand, arrival time and departure time of the
EV.
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3) Post-condition

The EMS knows the energy demand, arrival time and departure time of the EV that shall be
used in the calculation of the maximum power limitation curve and incentive table later on,
when triggered. After sending the energy demand, the EV shall request an update of
scenarios 2 and 3.

5.3.5.2 Scenario 2 — EMS sends maximum power limitation curve to EV
5.3.5.21 Description

The EMS with the function of overload protection sends a maximum charging power limitation
(Pmayx) curve that serves as limit for the charging process. The EV charging consumption shall

not surpass the maximum charging power limitation (P,,,) curve. See Figure 13.

If a departure time was transmitted within scenario 1, the EMS shall deliver a maximum power
limitation curve that spans at least until the departure time. If the energy provided in the
maximum charging power limitation (P,,) curve is not high enough to fulfil the demand of the

EV (also taking into account the maximum charge power of the EV, transmitted in the use case
"EV commissioning and configuration"), the EMS shall deliver a longer maximum charging
power limitation (P,,,,) curve that may exceed the departure time but is able to fulfil the energy

demand of the EV. If no departure time was delivered in scenario 1, the EMS shall deliver a
maximum charging power limitation curve for at least the next 48 h.

The maximum charging power limitation (P,,,,) curve should not be longer than 7 days (168 h),
also if the departure time is bigger than 168 h. A maximum charging power limitation (P,,,)

curve that covers a long time period may use a higher time resolution in the near future and a
lower time resolution in the farer future. As soon as the time moves closer to the part of the
curve with the lower time resolution, the curve should be updated.

In general, the maximum charging power limitation (P,,,,) curve shall choose a time resolution
that allows to express all considerable changes of P ...

does not change over the complete time span of the maximum charging
curve, only a single time slot is needed.

For example, if P 5,

power limitation (P )

NOTE The charging station can request more than one P__. curve from the EMS.
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Figure 13 — Maximum power limitation curve example

5.3.5.2.2 Conditions

1) Triggering event
The scenario is triggered when the EV requests an update. The EV via the charging station
shall request an update of the maximum charging power limitation (P, ,,) curve after the EV

has transmitted or updated its demand in scenario 1. This means the EV has to ensure that
the updated demand was received by the EMS before an update of the maximum charging
power limitation (P,,,,) curve is requested in this case. The EV via the charging station may

also request an update without transmitting a demand. This scenario may also be triggered
by the EMS, for example, if the maximum power limitation (P,,,,) changes in critical ways,

that can result in a changed charging plan of an EV. In this case the EMS shall send an
update of the maximum power limitation (P,,,) curve to the corresponding EV, to trigger a

new calculation of the charging plan.

After the EV has requested an update, the EMS with the function of overload protection shall
send a maximum power limitation (P, ,,) curve within 55 s, but ideally within 15 s. Otherwise,

the EV may run into a timeout and the EV may start charging with initial parameters.

2) Pre-condition
The EV has no current information on a maximum power limitation (P,,,) curve yet or the
EV has no maximum power limitation (P,,,,) curve for a changed demand and cannot adjust
its charging plan accordingly.

3) Post-condition

The EV knows the maximum power limitation curve and can adjust its charging plan
accordingly.
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5.3.5.3 Scenario 3 — EMS sends incentive table to EV
5.3.5.3.1 Description

The EMS sends a table with incentives to the EV via the charging station that allows to create
a cost-optimized charging plan. The incentive table communicates up to 3 different power levels
(tiers) over time. For each power level, the EMS may communicate 3 different incentives over
time:

e price (either relative or absolute);
e renewable energy percentage;

e CO, emission.

All power levels shall include the same combination of incentives. For example, if a power level
has a price incentive with a certain currency, the price incentive shall be used with the same
currency for all power levels within the incentive table.

For each power level, the EMS may include human readable descriptions. The human readable
description can be freely chosen by the EMS or its user. The main goal is to enable the charging
station to show and calculate the energy mix of a charging plan to a user. For this, the human
readable description should describe which producers are used in each power level. For
example, a simple description like "Grid" or "PV", or a more detailed description like "PV South
Roof" or "Surplus 50 % PV Roof 1 + 50 % PV Roof 2" is feasible.

As the human readable strings can also be used by the charging station to allow a user to filter
which power levels of an incentive table are preferred, the human readable description should
not contain producers that do not belong to the corresponding power level like "Not PV Roof 2".

As the value range of the human readable data is not standardized in any way, the meaning of
the human readable data should only be interpreted by human interaction and not by a device
on itself.

If a departure time was transmitted within scenario 1, the EMS shall forward an incentive table
that spans at least until the departure time. The EMS may wait until the maximum power
limitation curve from the EMS (with the function of overload protection) is known and adjust the
time span of the incentive table accordingly, if the maximum power limitation defines a timespan
that exceeds the departure time.

If no departure time was delivered in scenario 1, the EMS shall forward an incentive table for
at least the next 48 h.

An incentive table should not be longer than 7 days (168 h), even if the departure time is bigger
than 168 h. An incentive table that covers a longer time period may use a higher time resolution
in the near future and a lower time resolution in the farer future. As soon as the time moves
closer to the part of the incentive table with the lower time resolution, the incentive table should
be updated.

In general, the incentive table shall have a time resolution that allows to express all
considerable changes in the power levels. For example, if the power levels and incentives do
not change over the time span of the incentive table, only a single time slot is needed.

See Figure 14 for an incentive table example.
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Figure 14 — Incentive table example with consideration

of the P ,, curve from scenario 2

Each power level defines its supply (difference between a power level and the next higher power
level) that can be consumed for the incentive(s) (e.g., price) given by the power level. The
power levels within the incentive table shall provide a realistic picture of the physical installation
(e.g., PV power is consumed before power from the grid can be consumed). This means the
power of the lowest power level will be consumed first before the power of the next higher power
level can be consumed. Even if the power of a higher power level can be cheaper, physically it
is not possible to consume that cheap power without consuming the power of the lower power
level first. Only if physically possible, the power levels can be ordered after price.

Figure 15 and Examples 1 to 3 show how the supply of each power level can be consumed and
how the incentives are applied.
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Figure 15 — Incentive table example (single incentive slot) for different tiers

EXAMPLE 1 If the actual power value is 5 000 W:
— 1500 W are for free;

— 2500 W cost 0,30 €/kWh;

— and the last 1000 W cost 0,25 €/kWh.

EXAMPLE 2 If the actual power value is 1 000 W:
— only the lowest power level is used;
- 1000 W are for free.

EXAMPLE 3 If the actual power value is 2 000 W:
— 1500 W are for free;
— the last 500 W cost 0,30 €/kWh.

NOTE Negative prices or incentives can be used if feasible. Negative power values are not relevant in this use
case, as this use case only covers the EV charging consumption and not bi-directional charging or similar cases.

5.3.5.3.2 Conditions
1) Triggering event

The EV via the charging station shall request an update of the incentive table after the EV
has transmitted or updated its demand in scenario 1. This means the EV via the charging
station has to ensure that the updated demand was received by the EMS before an update
of the incentive table curve is requested in this case.

The EV via the charging station may also request an update without transmitting a demand,
for example, during charging to look for better power conditions.

This scenario may also be triggered if the incentive table had changes in ways that would
affect the charging costs of a charging plan of a certain EV. In this case, the EMS shall send
an update of the incentive table to the corresponding EV to trigger a new calculation of the
charging plan.

After the scenario is triggered, the EMS shall send an incentive table within 55 s, but ideally
within 15 s. Otherwise, the EV may run into a timeout and the EV may start charging with
initial parameters.
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2) Pre-condition
The EV does not know the current incentive table and cannot create a cost optimized
charging plan.

3) Post-condition
The EV knows the incentive table and can create a cost optimized charging plan.

5.3.5.4 Scenario 4 — EV via charging station sends charging plan curve to EMS
5.3.5.41 Description

If the EV has received the maximum power limitation curve and the incentive table via the
charging station, the EV can create a cost optimized charging plan to reach its charging demand.
The charging plan shall be a simple power curve that communicates the planned charging power
over time. A minimum (P,;,) and optimum charging power (Popt) may be included into the

charging power curve. A maximum power (P, ,,) shall always be set in the charging power curve

to allow the EMS to calculate with the worst-case charging consumption of the EV. The charging
plan is then transmitted to the EMS, so they can reserve the necessary charging power for the
EV. The EV shall charge according to its plan within its reported minimum (P,;,) and maximum

(Pmax) POWer.

See Figure 16 for a charging plan curve example.

The charging plan represents all power needed by the EV. This includes charging the battery
and other loads of the EV, for example, climatization and conditioning.

NOTE The EV chooses the best available power slots for its charging plan depending on its charging strategy. For
example, if the goal of the EV is to charge for the cheapest price, the EV will choose the power slots with the cheapest

price.
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Figure 16 — Charging plan curve example
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5.3.5.4.2 Conditions
1) Triggering event

The scenario shall initially be triggered by scenario 2. An EV should wait until it has also
received the incentive table via scenario 3 or until the timeouts in scenario 2 or 3 occur,
before it starts with the charging plan calculation, to avoid unnecessary re-calculation of the
charging plan.

If scenarios 2 or 3 are used later on to send updates of either the incentive table or the
maximum power limitation curve, this shall also trigger scenario 4 to adjust the charging
plan accordingly. If scenario 2 or 3 sends an update, the EV should wait at least a short
period (e.g., 5 s) of time, whether there is also an update provided from the other scenario
before charging plan calculation starts, to avoid unnecessary re-calculation of the charging
plan. However, it is also possible that only one scenario sends an update, in this case the
EV just uses the old information of the other scenario.

After the scenario is triggered, the EV shall send the charging plan within 55 s, but ideally
within 15 s.

2) Pre-condition

The charging plan is not known to the EMS. Therefore, the power used for charging cannot
be reserved for the EV and it cannot be ensured that the needed power is available when
the EV is planned to charge.

3) Post-condition
The charging plan is known to the EMS, so they can reserve the necessary charging power
for the EV.

5.3.5.5 Scenario 5 — EMS with the function of overload protection send heartbeat

5.3.5.5.1 Description

The EMS shall send a regular heartbeat signal, at least each 60 s, which allows to detect
whether the EMS is available. In case of a heartbeat timeout, updates from the EMS can no
longer be received. Therefore, the EV via the charging station should consider that the data
from the EMS can no longer be up to date.

5.3.5.5.2 Conditions
1) Triggering event

The Scenario shall be triggered as soon as the EV is connected to the EMS via the charging
station.

2) Pre-condition
The EV does not know if the EMS is currently available.
3) Post-condition
The EV knows if the EMS is currently available or not and can react as specified.

5.3.5.6 Scenario 6 — EMS with the function of forwarding incentives send heartbeat
5.3.5.6.1 Description

The EMS shall send a regular heartbeat signal, at least each 60 s, which allows to detect
whether the EMS is available. In case of a heartbeat timeout, updates from the EMS can no
longer be received. Therefore, the EV via the charging station should consider that the data
from the EMS can no longer be up to date.
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5.3.5.6.2 Conditions
1) Triggering event

The scenario shall be triggered as soon as the EV is connected to the EMS via the charging
station.

2) Pre-condition
The EV does not know if the EMS is currently available.
3) Post-condition
The EV does know if the EMS is currently available or not and can react as specified.

5.3.5.7 Scenario 7 — EMS with the function of overload protection sends error state
5.3.5.71 Description

The EMS shall indicate errors, for example, communication lost, so the EV via the charging
station can visualize this to the user. If the EMS has an error, updates from the EMS can no
longer contain valid data and the EMS can no longer be able to reserve the charging power for
the EV correctly.

NOTE The definition of errors is out of scope of this document.

5.3.5.7.2 Conditions
1) Triggering event

The scenario shall be triggered as soon as the EMS has an error, for example,
communication lost.

2) Pre-condition

The EV via the charging station does not know if the EMS has an error.
3) Post-condition

The EV does know if the EMS has an error and can react as specified.

5.3.5.8 Scenario 8 — EMS with the function of forwarding incentives sends error state
5.3.5.8.1 Description

The EMS shall indicate errors, for example, communication lost, so the EV via the charging
station can visualize this to the user. If the EMS has an error, updates from the EMS can no
longer contain valid data and the EMS can no longer be able to reserve the charging power for
the EV correctly.

NOTE The definition of errors is out of scope of this document.

5.3.5.8.2 Conditions
1) Triggering event

The scenario shall be triggered as soon as the EMS has an error, for example,
communication lost.

2) Pre-condition
The EV via the charging station does not know if the EMS has an error.
3) Post-condition

The EV via the charging station does know if the EMS has an error and can react as
specified.
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5.3.6 Scenarios and use case functions

For each scenario, the "primary" use case functions are given in Table 7.

Table 7 — Coordinated EV charging — Scenarios and primary use case functions (UCFs)

Scenario Primary use case functions

1 EV via charging station sends charging energy demand to EMS | UCF_Consumption_Curve
2 EMS sends maximum power limitation curve to EV UCF_Maximum_Power_Limitation_Curve
3 EMS sends incentive table to EV UCF_Incentive_Table
4 EV via charging station sends charging plan curve to EMS UCF_Consumption_Curve
5 EMS with the function of overload protection send heartbeat UCF_Heartbeat
6 EMS with the function of forwarding incentives send heartbeat UCF_Heartbeat
7 EMS with the function of overload protection sends error state UCF_Device_State
8 EtMtS with the function of forwarding incentives sends error UCF_Device_State

state

5.3.7 Dependencies to other use cases
5.3.71 Limitation of active power consumption

If a power limitation curve is provided within this use case, and a power limitation is provided
by the use case "limitation of active power consumption”, the limit of the use case "limitation of
active power consumption" always has a higher priority. In any case, the EV via the charging
station shall not consume more than the power limitation value provided by the use case
"limitation of active power consumption” permits. This mechanism protects the local grid
network in case of all devices want to consume more energy when prices are low (in case of a
local shortage situation, the limit of the use case "limitation of active power consumption” is
used to intervene at any time).

5.3.7.2 EV commissioning and configuration
5.3.7.21 Scenario 1 — EV connected

If this use case relates to connecting the EV to the charging station, the referenced scenario is
meant. Therefore, this scenario shall be supported by the actors charging station, and EMS.

5.3.7.2.2 Scenario 6 — EV via charging station sends charging power limits

The actor EMS can use the EV charging power limits during calculations for scenarios 2 and 3
of this use case. Therefore, the referenced scenario should be supported by the actor charging
station and shall be supported by the actor EMS.

5.3.7.2.3 Scenario 7 — EV sleep mode

If the actor charging station is in sleep mode, the EV will not charge. To reduce the EV wake
up cycles to a minimum, the EMS shall only send updates in case of changes. Therefore, the
referenced scenario shall be supported by the actor charging station if it supports a sleep mode,
and the scenario shall be supported by the actor EMS.

5.3.7.2.4 Scenario 8 — EV disconnected

If the EV gets disconnected the EV will no longer be charged. The EV can be removed from the
power management calculations of the actor EMS. Therefore, the referenced scenario shall be
supported by the actor charging station and it shall be supported by the actor EMS.
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5.3.7.3 EV charging electricity measurement

At least scenario 1 or scenario 2 or scenario 3 of the use case "EV charging electricity
measurement" should be supported, otherwise the EMS cannot evaluate the progress of the
charging process and divergences from the charging plan. This can be especially helpful in
case PWM communication is used between EV and charging station. If the EV charges with
less power than reserved by the EMS for the EV, this can lower the efficient use of power for
all consumers within the installation.

5.3.7.4 Overload protection by EV charging current curtailment

Even if a power limitation curve is provided within this use case, the currents provided in the
use case "overload protection by EV charging current curtailment" has a higher priority in case
of asymmetric charging with phase specific currents. In any case, the EV via the charging
station shall neither consume more than the power limitation value provided by the "overload
protection by EV charging current curtailment" use case nor the power limitation curve provided
by this use case.

5.4 EV charging electricity measurement
5.4.1 General

This use case aims to continuously monitor the electricity that is consumed by the EV during
charging to evaluate the charging process of the EV and react accordingly. The support of this
use case can be valuable or necessary also in combination with other use cases, for example,
"overload protection by EV charging current curtailment", "EV charging summary" or
"coordinated EV charging". If a charging plan was negotiated based on the EV demand, the
EMS can evaluate how close the EV follows the charging plan and if the EV will be able to
charge its demand until the scheduled departure time. The EMS can also present the
measurement values to the customer, so the customer himself can evaluate the charging
process.

To allow the EMS to calculate how much electricity is consumed during charging, the EV
delivers a measurement of the charging power, current or energy via the charging station. The
EMS shall be able to use all 3 values within its calculation, for example, for calculation of a new
charging current value for overload protection. However, if asymmetric charging is supported,
phase specific power or current measurements are needed. In general, it is recommended to
support the measurement of the charging current. The current or power drawn by the EV
consists of the current or power that is used for battery charging, for pre-conditioning of the EV
(heating or cooling) and for the auxiliary consumers during charging. See Figure 17.

Charging current,

@
a8 1ISO 15118 power or energy
O — CP CscC > RM CEM
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NOTE The overall performance of the use cases depends on accuracy and sampling rate of measurement values.

Figure 17 — EV Charging electricity measurement —
High-level use case functionality overview

5.4.2 Scenario overview

Figure 18 shows a scenario overview of the EV charging electricity measurement use case.
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Figure 18 — EV charging electricity measurement — Scenario overview

5.4.3 Scenario implementation requirements

Table 8 shows the scenario implementation requirements for actors of the EV charging
electricity measurement use case.

Table 8 — EV charging electricity measurement —
Scenario implementation requirements for actors

Scenario number Scenario name EV (through charging station) EMS
1 Measure EV charging current R M
2 Measure EV charging power (0] M
3 Measure EV charged energy (0] M

To prevent disadvantages for other use cases that rely on the measurement values of this use
case, scenario 1 should be supported because this delivers the most reliable values. The EV
via the charging station shall support at least one of scenarios 1, 2 or 3, as all 3 scenarios
measure electricity and can be converted into each other. If asymmetric charging is supported,
at least one of scenarios 1 and 2 shall be supported as the energy cannot be converted into
phase specific values.

5.4.4 Scenario details

5.4.41 Scenario 1 — Measure EV charging current

54411 Description

The EMS with the function of overload protection monitors the RMS charging current of the EV

per phase as provided by the charging station. Depending on the capabilities of the local grid,
the EV and the charging station, one to three phases are measured. See Figure 19.
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Figure 19 — EV charging current overview
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