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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARCHITECTURE AND USE-CASES FOR EVS
TO PROVIDE GRID SUPPORT FUNCTIONS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna.' onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this ¢ nd «d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re, orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s), Tneir
preparation is entrusted to technical committees; any IEC National Committee interested in the ¢ 'Fjec de:nt with
may participate in this preparatory work. International, governmental and non-governmental orgarii.ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t vo organizations.

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

IEC Publications have the form of recommendations for international use a\ - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm‘.ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re nionc | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlic.*un shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, ~mp'oyecs, servants or agents including individual experts and
members of its technical committees and IEC Nctic il Committees for any personal injury, property damage or
other damage of any nature whatsoever *hethr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1:se. of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.=>nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.»ati. n of this publication.

IEC draws attention to the | os.ibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no po.itic ' ceacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the « ate of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to im .. me: * this document. However, implementers are cautioned that this may not represent
the latest informatic.  whi>h may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc 2civle for identifying any or all such patent rights.

IEC SRD 63430 1.3s been prepared by IEC system committee Smart energy. It is a System
Reference Yocument (SRD)

The 1axt of this System Reference Document is based on the following documents:

Draft Report on voting

SyCSmartEnergy/287/DTS SyCSmartEnergy/288/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this System Reference Document is English.
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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.

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.
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INTRODUCTION
0.1 Objective

When electric vehicles (EVs) are interconnected to the electric power system, they are capable
of providing grid support functions similar to other distributed energy resources (DER),
particularly energy storage units, while still not impacting any more than necessary their primary
purpose of charging their batteries in a timely manner. In aggregate, such as in fleets, in
community aggregations, or in microgrids, EVs can not only benefit grid operations, but, if not
managed well, cause grid problems.

This document provides various use cases as examples of how EVs might be used as DL Rs.
Since regulations, EVs, charging stations, and power systems are vastly different acros> th»
world, this document does not attempt to define any specific mechanism for EVs to prov.de
DER grid support functions, but rather draws on IEC 61850-7-420 that defines the daw> mudels
for most of the DER grid support functions, including those described in electric power
requirements in IEEE Std 1547TM-2018 and EN 50549.

It is expected that IEC 61850-7-420 will utilize these use cases to develcy EV specific data
models for "EV as DER" as needed, and that other standards <uci. 25 the IEC 63110,
ISO 15118, and the IEC 63382 series will be revised or will otherwic* ac ‘ommodate the results
of these "EV as DER" requirements.

Clearly contractual arrangements will need to be made witk-all . elevant stakeholders on which
EVs, under what conditions, with which functions,~and wlen permitted. However, those
contractual arrangements are outside the scope of ‘his docament, which addresses only the
technical aspects of EVs as DER.

Cybersecurity for EVs as DER is important but is no.in the scope of this document.
0.2 EVs, utilities, and charging

Utilities everywhere are concerned th =tk 2 charging load for electric vehicles (EVs) will greatly
increase the load on the power . gi'ds. In many places, the charging load could exceed the
existing demand during peak hcurs from residential consumers. As more electric vehicle
charging points are deploysd; it ©2comes increasingly important to manage flexibility of both
the power levels and the tilx< o charging.

The concept adopted 1 the past has been that EV charging would be managed by charging
stations similar to g== s.ations, but today it is clear that EV drivers often charge at home and
use phone apr'ications. cloud-based systems, and remote service providers to manage their
charging. Alt>oug> charging stations are still important, they are no longer the only way EVs
are charged. Ti.'s shift is also complicating the design of the EV standards.

In.acdditicn, the idea that EVs could be used to support the power grid used to be regarded as
strange, 3chnically difficult, and not likely to be supported by EV owners. That idea, too, has
boen ove.taken by events, as more and more EV manufacturers are including the ability to
lisciiarge and many pilot projects have shown that "vehicle-to-home" would be very desirable
by customers, and "vehicle-to-grid" would be very popular with EV fleets and charging stations
if they want to take part in market operations. In some regions, such as California, if the EVs
are capable of discharging, they are included in the definition of Distributed Energy Resources.

1 Under preparation.
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