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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE WIRELESS
POWER TRANSFER (WPT) SYSTEMS -

Part 1: General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stahdardization comprising
all national electrotechnical committees (IEC National Committees). The objet of IEC\ is to promote
international co-operation on all questions concerning standardization in the electgiCaNand-electrqnic fields. To
this end and in addition to other activities, IEC publishes International Standaxds cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides o S S
Publication(s)”). Their preparation is entrusted to technical committees; an 8 {
in the subject dealt W|th may part|<:|pate in this preparatory work P i ental and non-

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte as possible, an international
consensus of opinion on the relevant subjects since eac i € i{tee hys representation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be Reld
misinterpretation by any end user.

4) In order to promote international uniformi
transparently to the maximum extent possi
between any IEC Publication aqd the corres

the latter.
5) IEC itself does not prowi e i ity.) Independent certification bodies provide conformity
assessment serwces and,\n some are! S 2 marks of conformity. IEC is not responsible for any

6) All users should est edition of this publication

7) No liability shall atta employees, servants or agents including individual experts and
members of its techrisal committees and National Committees for any personal injury, property damage or
other damage of{an 8 ha ever, whether direct or indirect, or for costs (including legal fees) and
expenses ari i r, use of, or reliance upon, this IEC Publication or any other IEC

Publicationss

patent rights. }C shalNnot be held responsible for identifying any or all such patent rights.

International Standard IEC 61980-1 has been prepared by Technical Committee 69: Electric
road vehicles and electric industrial trucks.

The text of this standard is based on the following documents:

FDIS Report on voting
69/370/FDIS 69/380/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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This part is to be used in conjunction with the appropriate part of IEC 61980 series.

NOTE The following print types are used:
— requirements: in roman type;
— test specifications: in italic type;

— notes: in small roman type.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later'g

The contents of the corrigendum of January 2017 hav

N\ N\

N\ \e)
IMPORTANT - The 'colour inside' logo™an\the verWis publication indicates
that it contains colours which e idexed e useful for the correct

understanding of its contents. Usefs sho herefore print this document using a
colour printer.
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INTRODUCTION
The IEC 61980 series is published in separate parts according to the following structure:

Part 1 covers general requirements for electric road vehicle (EV) wireless power transfer
(WPT) systems including general background and definitions (e.g. efficiency, electrical safety,
EMC, EMF).

Future Part 2 will cover specific requirements for communication between electric road vehicle
(EV) and wireless power transfer (WPT) systems including general background and
definitions.

Future Part 3 will cover specific requirements for electric road vehicle
wireless power transfer (MF-WPT) systems including general backgradnd and defi
efficiency, electrical safety, EMC, EMF).

vagnetic field
itions (e.g.

technology specific parts of the 61980 series. A list of pessib .\ technologies can be
seen in 6.2. The reqmrements for magnet|c field- er ess power t

pe other technologies
ystems (EF-WPT) or

¢hnology specific future Part 3
e structure of the "technology specific

9,

1 Under consideration.
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ELECTRIC VEHICLE WIRELESS
POWER TRANSFER (WPT) SYSTEMS -

Part 1: General requirements

1 Scope

This part of IEC 61980 applies to the equipment for the wireless transfer_of electric power
from the supply network to electric road vehicles for purposes of supplyifig electric energy to
the RESS (Rechargeable energy storage system) and/or other on-board\electrical systems in
an operational state when connected to the supply network, at 1 sypplk voltages
ratings per IEC 60038 up to 1 000 V a.c. and up to 1 500 V d.c.

This standard also applies to Wireless Power Transfer (WPT) e ied Afrom on-site

storage systems (e.g. buffer batteries, etc.).

The aspects covered in this standard include:

— the characteristics and operating conditions;

— requirements for basic communicatior matters if required by a WPT
system;

— requirements for basic itioni 9 A\process matters if required by a WPT
system;

— requirements
— specific EMC reg

’

IEC 61851-21-13;
— high level communication which are covered in ISO/IEC 15118 series.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60038, IEC standard voltages

2 Under consideration.

3 Under consideration.
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IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold
IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-5, Environmental testing — Part 2-5: Tests — Test Sa: Simulated solar radiation at
ground level and guidance for solar radiation testing

IEC 60068-2-11, Environmental testing — Part 2-11: Tests — Test Ka: Salt mist

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db and guidance: Damp
heat, cyclic (12 + 12-hour cycle)

IEC 60085, Electrical insulation — Thermal evaluation and designation

IEC 60112, Method for the determination of the proof and the comp
solid insulating materials

Protection against thermal effects

IEC 60364-4-43, Low-voltage electrica
Protection against overcuryé

IEC 60364-4-44, Low-
Protection against volt

IEC 60364-5-54,
electrical equipmey

IEC 60664-1:2007, Wisulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test method

IEC 60898-1, Electrical accessories — Circuit-breakers for overcurrent protection for
household and similar installations — Part 1: Circuit-breakers for a.c. operation

IEC 60947-2, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers

4 To be published.
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IEC 60947-3, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-combination units

IEC 60947-4-1, Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-
starters — Electromechanical contactors and motor-starters

IEC 60950-1:2005, Information technology equipment — Safety — Part 1. General requirements
Amendment 1:2009
Amendment 2:2013

IEC 60990:1999, Methods of measurement of touch current and protective conductor current

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits
current emissions (equipment input current &le; 16 A per phase)

or harmonic

IEC 61000-3-11, Electromagnetlc compat/blllty (EM 1: N — Limitation of

IEC 61000-4-3,
techniques — Rag

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immuhity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement
techniques — Power frequency magnetic field immunity test

61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests

61000-4-34, Electromagnetic compatibility (EMC) — Part 4-34: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests for
equipment with input current more than 16 A per phase

IEC 61000-6-1, Electromagnetic compatibility (EMC) - Part 6-1: Generic standards -
Immunity for residential, commercial and light-industrial environments

Documents
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IEC 61000-6-2, Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -
Immunity for industrial environments

IEC 61008-1, Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses (RCCBs) — General rules

IEC 61009-1, Residual current operated circuit-breakers with integral overcurrent protection
for household and similar uses (RCBOs) — General rules

IEC 61140, Protection against electric shock — Common aspects for installation and
equipment

IEC 61180-1, High-voltage test techniques for low-voltage equipment — definitions, test

and procedure requirements

IEC 61439-1:2011, Low-voltage switchgear and controlgear as
rules

IEC 61439-5:2014, Low-voltage switchgear and controlgea S ] art 5: Assemblies

IEC 61980-27, E

ehjcleNwirelessSpower transfer (WPT) systems — Part 2 specific
requirements for t

Rjcation Betweén electric road vehicle (EV) and infrastructure with

respect to wireless pQwe N ST PT) systems
IEC 62262, on provided by enclosures for electrical equipment against
external

IEC 62423,
integral overcurre

pe F apd type B residual current operated circuit-breakers with and without
protection for household and similar uses

IEC Guide 117:2010, Electrotechnical equipment — Temperatures of touchable hot surfaces

CISPR 11:2009, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISPR 12:2007, Vehicles, boats and internal combustion engines — Radio disturbance
characteristics — Limits and methods of measurement for the protection of off-board receivers

5 Under consideration.
6 Under consideration.

7 Under consideration.
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CISPR 32:2012, Electromagnetic compatibility of multimedia equipment — Emission
requirements

ISO 4628-3, Paints and varnishes — Evaluation of degradation of coatings — Designation of
quantity and size of defects, and of intensity of uniform changes in appearance — Part 3:
Assessment of degree of rusting

ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs

ISO 11451-2, Road vehicles — Vehicle test methods for electrical disturbances from
narrowband radiated electromagnetic energy — Part 2: Off-vehicle radiation sources

ISO/IEC 15118-1:2013, Road vehicles — Vehicle to grid communicati Face — Part 1:

General information and use-case definition
ISO 193638, Electric propelled road vehicles — Magnetic field wireless powe

ISO 20653, Road vehicles — Degrees of protection (IP” cede) X Protextion” of electrical

equipment against foreign objects, water and access

3 Terms and definitions

For the purposes of this document, t given in IEC 61851-1 and the

following apply.

3.1
primary device

Note 1 to entry:
transferred. The de

3.2
secondary devi

tey: )\ ing power the secondary device transfers the power from the primary to the
EV. The dgviceN € ing and all covers.

3.3

off-board electronics’that supply the electric power through the primary and secondary device
to the EV including all housings and covers

3.4

on-board power components

on-board electronics which convert the received power to DC which is provided to the RESS
or the traction-battery of the EV including all housings and covers

8 Under consideration.
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3.5

electric vehicle

EV

electric road vehicle

any vehicle propelled by an electric motor drawing current from a rechargeable storage
battery or from other portable energy storage devices (rechargeable, using energy from a
source off the vehicle such as a residential or public electric service), which is manufactured
primarily for use on public streets, roads or highways

3.6

protection targets

protection targets define the various conditions needed to protect against adverse effects of
electromagnetic fields as defined by laws, rules, norms, standards and re endations

3.7
protection target 1
protection against the adverse effects of electromagnetic fields orwa

3.8
protection target 2

SEE: Figure 9

Note 1 to entry: Areasint

3.10
Wireless Power

WPT
WPT means the
electric and or m

SEE: Figure 2

3.12

mechanical air gap, <of a WPT system>

shortest distance between the surface of the primary device and the surface of the secondary
device

SEE: Figure 6 and Figure 7

3.13

operational air gap, <of a WPT system>

distance between the field face of the primary device and the field face of the secondary
device in a double sided field system

SEE: Figure 6 and Figure 7
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3.14

Alignment, <of a WPT system>

process of finding the relative position of primary to secondary device for the efficient power
transfer that is specified

3.15

WPT vehicle power supply circuit

electrical sub circuit including dedicated components for WPT such as secondary device and
on-board power components

3.16

standby mode

mode for EMC testing in which the wireless power transfer system is rg€ 0 be used by
primary and secondary device

EXAMPLE presence detection active.

3.17

active mode
mode for EMC testing in which the WPT system is transfe
secondary device

3.18
foreign objects Q
in the context of this specification, a foreigr_ob any object ffHat is not an attached part of

the vehicle or the WPT system

3.19
arm’s reach
either the distance meas

3.20
pairing

Note 1 to entry: Typical exposed conductive parts are walls of enclosures, operating handles, etc.

[SOURCE: IEC 60050-441:1984, 441-11-10]

4 Abbreviations

Abbreviation Explanation Source
a.c. alternating current [SOURCE: IEC 60050-131:2002, 131 11 24]
d.c. direct current [SOURCE: IEC 60050-131:2002, 131 11 22]
RCBO residual current operated circuit-breaker with [SOURCE: IEC 60050-442:1998, 442 05 04]
integral overcurrent protection
RCD residual current device [SOURCE: IEC 60050-442:1998, 442 05 02]
CB circuit-breaker [SOURCE: IEC 60050-442:1998, 442 05 01]
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5 General

The supply voltage ratings are as defined in the scope. The off-board supply equipment (see
Figure 2) shall be rated for one or a range of standard nominal voltages as given in
IEC 60038. For a.c. the preferred frequencies which are taken into account in this standard
are 50 Hz and 60 Hz. The use of other frequencies for special purposes is not excluded.

The WPT vehicle power supply circuit shall be coupled to the WPT off-board supply
equipment of the WPT system so that the wireless power transfer function operates safely.

In general, this principle is achieved by fulfilling the relevant requirements specified in this
standard and compliance is checked by carrying out all relevant tests.

The WPT off-board supply equipment shall be so designed and constrected fhat in*normal use

6 Classification

6.1 General

WPT systems a@s

— transfer technolgg

Table 1 — Transfer technologies

Transfer technology Definition Abbreviation
Inductive power transfer Energy transfer through magnetic field MF-WPT
Capacitive power transfer | Energy transfer through electric field EF-WPT
Microwave power transfer | Energy transfer through electromagnetic waves 1 GHz — 300 GHz MW-WPT
Infrared power transfer Eggr_lgﬁ/' transfer through electromagnetic waves 300 GHz — IR-WPT

z

NOTE Inductive power transfer includes technologies utilizing magnetic resonance.

Additional technologies can be added in the future.
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6.3 Transfer power classes

Transfer power classes are technology specific and will be specified in the technology specific
parts of IEC 61980 series.

6.4 Environmental conditions
Environmental conditions shall be defined for WPT systems electric vehicle and infrastructure

components according to existing specification based on IEC 61851-1 and ISO 19363 (under
consideration).

The EV supply equipment is classified according to the environmental conditions and use:

— indoor use;

— industrial area exposed to pollution and /or severe conditions;

— outdoor use.
NOTE 1 Required pollution degrees are given in 13.3.

NOTE 2 EV supply equipment classified for outdoor use can be “u
requirements are satisfied.

provided ventilation

NOTE 3 In some countries, national regulations require ventilation fory ; anada.
6.5 Installation
According to the installation of seconda iC€ ! Figure 1):

e ground mounted;
— in-ground mounted;
— on-ground mountedy

— over stand;

e vertical surfou

e on-roof mounted

On-roof mounted

Over stand Ground mounted Vertical surface

IEC

Figure 1 — Installation

7 Interoperability

Interoperability describes the state of the primary and the secondary device (as described in
Figure 2) enabling wireless power transfer in a safe and efficient manner based on
compliance with the relevant specification.

Interoperability can only be achieved by a WPT system, when the primary and_secondary

devices are of the same type of transfer technology. Documents
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Interoperability of WPT systems between different transfer power classes within the same
type of transfer technology is desired but not required.

Transfer technology specific interoperability will be described in the technology specific part
of IEC 61980 series.

8 General system requirements

8.1 General

WPT is the 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~without current
flow over a galvanic connection. An example for WPT system (fixed installation and pluggable
device) is provided in Figure 2. Some of the functional elements may inffegrated into one
enclosure.
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Key

Abbreviation

\Name 1\
Off-bo\a(d prr comp})qéq{ts % j\\/

Prfﬁ\qry a‘a{ice (N
Sdcon\c}a/r}\dwce\

\pn-}oard pQ)w?r\c\omﬁs\ni}r\s/

,E‘Nhﬂw eqpme
“WPT Vehicte powérsupgly circuit

\S\u}x{ly e}}qip}w\nt cy(nmunication controller

SECC/PDCC

El\ctr\m\veh\m(e communication controller

EVCC/SDCC

\Ryrt\a\blewlsﬁpply equipment

CB any RCD or RCBO

P\[hg\a)z%{ socket-outlet

QQSS or traction battery

\Eﬂectrical load

Wireless power transfer

. 4/2 .

Communication according to future IEC 61980-2

8.2 Efficiency

Figure 2 — Wireless Power Transfer system

IEC

System efficiency is defined from a.c. or d.c. power supply (input-supply-terminals of all off-
board power and control electronics) to the connecting point of the electrical load on the
vehicle side. It is of no importance whether this output is connected to a device or directly to a

battery.

The efficiency will be specified in the technology specific parts of IEC 61980 series.
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8.3 Measurement convention
8.3.1 General

All dimensions below will be specified in the technology specific parts of IEC 61980 series.

8.3.2 Orientation

The three axes for the position of the primary and secondary device are defined as follows:

Dimensional data are based on the following orientation (see Figure 3).

Key N \ \( \)Dir‘ac,{ﬁ)n
+X Iir“{e)i}e\ction WVGN&M

+)/\ ktxgnsver§§>\the}f{eél'Qn op travel (leftward)
N TN

0,0y\ re%fgn}a\poin

ighre —Mon of axes relative to orientation

8.3.3 cgnvention of the parking space

The nomina ion\i ined for the purposes of unification of general measuring methods,
equent compatibility testing. It is characterized by the shape of the
parking space and direction of travel. For ground mounted system, see Figure 4 gives an
explanation about the measuring and the location of the primary device, As the measurements
are recorded, see Table 2.
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