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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE WIRELESS
POWER TRANSFER (WPT) SYSTEMS -

Part 1: General requirements

FOREWORD

1) The IqtermatiomatEtectrotechmicar-Commission \II_\J) ts—a-wortdwide ulgalliLal;ull for-st fJE tzatiomc mprising
all ndtional electrotechnical committees (IEC National Committees). The obje t{ of IE promote
international co-operation on all questions concerning standardization in the electgicaNan fields. To
this epd and in addition to other activities, IEC publishes International Standa ifications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; an terested
in thgd subject dealt with may participate in this preparatory work. In and non-
governmental organizations liaising with the IEC also participate in this repar Lo bs closely
with the International Organization for Standardization (ISO) in ggco i iti detefqmined by
agreenent between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical matte as possible, an intprnational
consehsus of opinion on the relevant subjects since eac i i : iof from all
interepted IEC National Committees.

3) IEC Publications have the form of recomm National
Comnlittees in that sense. While all reasphable effgrts\are nt of IEC
Publigations is accurate, IEC cannot be keld r for any
misinterpretation by any end user.

4) In ord blications
transp vergence
betwep indicated in
the la

5) IEC itp ndependent certification bodies provide gonformity
assesp 2 marks of conformity. IEC is not responsible for any
service

6) All us est edition of this publication

7) No liapili employees, servants or agents including individual experts and
memb National Committees for any personal injury, property damage or
other ha ever, whether direct or indirect, or for costs (including legal fees) and
expen use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publid

8) Attent e references cited in this publication. Use of the referenced publications is
indisp

9) Attent R to\the~possibility that some of the elements of this IEC Publication may be the pubject of
paten

Internatjonal Standard IEC 61980-1 has been prepared by Technical Committee 69:|Electric

road vehiclesand-elestric-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 withgdrawn,
o replaced by a revised edition, or

e amepded.

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

The corftents of the corrigendum of January 2017 hav

(@\ /X

IMPORTANT - The 'colour inside' logo™an\the ver(g:g\f)j‘éis publication indicates
that if contains colours which e idexed e useful for the dorrect
understanding of its contents. Usefs sho

herefore print this document uging a

colourn 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 vehic tic field
wirelesqd power transfer (MF-WPT) systems including general backgro imitigns (e.g.
efficiengy, electrical safety, EMC, EMF).

The requirements described in Part 1 are general. The technical requ various

wirelesd power transfer (WPT) technologies are very differs ated in
technolggy specific parts of the 61980 series. A list of pessib .\ can be
seen in|(6.2. The reqwrements for magnet|c field- er €ss power t F-WPT)

will be (¢
such ag

pe other techpologies
ystems (EF-WPT) or

Referen| ¢hnology specific futurg Part 3
and furﬂher technology specific parts o [ S e structure of the "technology [specific
parts" W

Electric

9,

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

Part 1: General requirements

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 supplyiy
the RESS (Rechargeable energy storage system) and/or other on-boayd\e
an operational state when connected to the supply network, at
ratings per IEC 60038 up to 1 000 V a.c. and up to 1 500 V d.c.

This stajndard also applies to Wireless Power Transfer (WPT) e
storage([systems (e.g. buffer batteries, etc.).

The aspects covered in this standard include:

the ¢haracteristics and operating conditions;
the $pecification for required level<f e

requlirements for basic communicatior
system;

requirements for basic
system;

requirements for twg- and th
requirements for
requirements

spegific EMC reg

trollg
WPT vehi : pply circuit, which is covered by ISO 6469 series, ISO 19363
EM( for on-board equipment while connected, which are coVv

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

Normative references

hergy to
tems in
oltages

on-site

a WPT

a WPT

ered in

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 ingulating materials

king inlices of

IEC 60216 (all parts), Electrical insulating materials — The

IEC 60364-4-41:2005, Low-voltage electrical installation F — I F I safety —
Protectipn against electric shock

IEC 60364-4-42, Low-voltage electri€al a : j afety —
Protectipn against thermal effects

IEC 60364-4-43, Low-voltage electrica qafety —
Protectipn against overcuryé

IEC 60364-4-44, Low- ¢ P p ] gafety —
Protectipn against volt 5

IEC 60364-5-54, ction of
electrical equipmey

IEC 603 special
installatf

IEC 605

IEC 6066412007, 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 pmissions (equipment input current &le; 16 A per phase)

ofrhlarmonic

IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3;Lim Nt At voltage
changes, voltage fluctuations and flicker in public low-voltage<supp Lipment

IEC 61(000-3-11, Electromagnetlc compat/bl//ty (EM ) N — Limifation of
voltage stems —
Equipme
IEC 610 imits for
harmon fth input
current

Lirement

IEC 610

IEC 61000-4-3,
techniqlies — Rag

Lrement

IEC 610
techniql

Lrement

IEC 610
techniql

Lrement

IEC 610
techniql

Lirement

es ~Immumity 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
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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 — Rart 1: initions, test

and progedure requirements

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

rules

IEC 61439-5:2014, Low-voltage switchgear and controlgea S f art 5: Asgemblies
for power distribution in public networks

IEC 61810-1, Electromechanical elementary relaj ements

IEC 618 nts

IEC 618 vehicle
onboard charger EMC requi

IEC 61851-21-26, Elec rements

for OFF|board electric |ve M

IEC 61980-27, E
requirements for
respect

ehjclexwirelessSpower transfer (WPT) systems — Part 2 |specific
Rjcation Betweén electric road vehicle (EV) and infrastructure with
PT) systems

IEC 622 S on provided by enclosures for electrical equipment|against
externa gl )

IEC 624 pe” F and type B residual current operated circuit-breakers with and| without
integral|overcurrent 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/IEQ 15118-1:2013, Road vehicles — Vehicle to grid communication interface'=| Part 1:

General information and use-case definition
ISO 193638, Electric propelled road vehicles — Magnetic field wipeless pow.

ISO 206453, Road vehicles — Degrees of protection (IP” cede) X j lectrical
equipmeént against foreign objects, water and access

3 Tenmms and definitions

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

following apply.

3.1
primary device
device ( evice

Note 1 to| entry: ver to be

transferred. The dew

3.2
second
device 1 Ce

ing power the secondary device transfers the power from the primary to the
ing and all covers.

Note 1 tolentry:
EV. The dgvi

3.3

off-boa
off-board_€lectronics’that supply the electric power through the primary and secondary device
to the EM inr‘lnding all hmlcingc 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
electronragne ic-fields—as—defined-bytaws esnorms,standards—andrecommendatigns

3.7
protect|on target 1
protectipn against the adverse effects of electromagnetic fields orwa

3.8
protect|on target 2
protecti
to heati

regard

3.9
protectjon areas
protecti
protectipn target requirements

jeneous

SEE: Figure 9

Note 1 tolentry: Areasint

3.10
Wirelesls Power

WPT
WPT means the
electricjand or m

oad via

3.1
WPT Sy
the prirn \ nication
controll¢r, thessecondary device, the on-board power components and the electric| vehicle
commur

SEE: Figure2

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 readyNo be lsed by
primaryland secondary device

EXAMPLH presence detection active.

3.17
active mode
mode fqr EMC testing in which the WPT system is transfe
secondary device

een primary and

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

the vehicle or the WPT system

3.19
arm’s reach
either the distance meas FrQ G ir d in the
vertical i j
3.20
pairing
process which it
is locatg
3.21
expose
conduct ich may
become
Note 1 tolentry; 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 WH
their pe

Complig
Unless

Unless
the manufacturer.

The EV|supply equipment manufacture
IEC 61439-1 to the testing laboratory whex

6 Classification

6.1 General
WPT sy

— tran
— tran

— envif
6.2 Tk

The trarn

Table 1 — Transfer technologies

mal use

98.

cified in

400 THz

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 Energy transfer through electromagnetic waves 300 GHz — IR-WPT

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:

— indopr use;

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

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

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

provided yentilation

NOTE 3 |In some countries, national regulations require ventilation fory ; anada.

6.5

nstallation
Accordipg to the installation of seconda

e ground mounted;
— ip-ground mounted;
— gn-ground mountedy

— qver stand;

e vertical surfou

e on-rpof 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.


https://iecnorm.com/api/?name=818a956723c1e0d609e9e7633b32e626

IEC 61980-1:2015 © IEC 2015 -19 -

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 magne te—fietds—or—wavesbetween—aprimary—and— tevice<witt

flow over a galvanic connection. An example for W xed in
device) |is provided in Figure 2. Some of the functional elements may
enclosufe.

ggable
nto one
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< Grid > Supply device > > EV
| - |

R T I

(electric vehicle) —

- -
w N
—
To—

ono+j

|
|
®
|
|
|
|
|
|
|
|
|
|
i
|
'Y
|
|
|
|
|
|
|
|

)
I

GI=5)

Key

Abbreviation

\Name <\
Off-bo\a(d prr com&)q is \)j\\/

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

\pn-}oard pQ)w?r\c\omﬁs\ni}r\s/

EANsURply eghipme
“WPT Vehicle powérsupgly circuit

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

SECC/PDCC

El\ctr\lis\velfﬁls(e communication controller

EVCC/SDCC

\R}rt\blewlsﬁpply equipment

CB any RCD or RCBO

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

QQSS or traction battery

\Eﬂectrical load

Wireless power transfer

IEC

X 4/2 .

Communication according to future IEC 61980-2

8.2 Efficiency

Figure 2 — Wireless Power Transfer system

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 \ \( \JDir‘ac,{ﬁ)n
+X IiNe/d}e\ction Qf\@veﬁs&w

Jr)/\ ktxgnsver%h&heﬁ'{eélQn op travel (leftward)
B o oo,

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

ighwe —Mon of axes relative to orientation

8.3.3 cgnvention of the parking space

The nomi ined for the purposes of unification of general measuring methods,
comparability<a equent compatibility testing. It is characterized by the shap¢ 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 measu?ements
are recorded, see Table 2.

A1
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dl L | -
l-y
~ | o
A < . s
+X : _,*(0,0,0) X
; 4__ — . - \_ ................... —
i‘—’: "\..\‘.\V
\ 4 - X
- '
|
v+Y
NN\ X
Key Direction—_ | \ \\/
1 primary device / a >

2 Orientation: direction of travel

AN/ /S
3 zero point (point {\@m{/h\s ﬁnsf r) U ‘\/

0,0,0 reference point (ze}l\e of\th\e\)grkl%&lot)

L length of the parkiryg/lA

w width of the parklné\lot

e e T i >

+Y Pﬁ{ns%e to tMreWI (leftward)

tl)’/\ Nstané&\q tfﬁ\%@n%pomt to the zero point

osition of the primary device

osition of primary device

& \ \{ire tion mm axis
<\Q\Q p%@t\m th&jirection of travel: + XXX X
\Qn erée\to direction of travel: +yyy Y
in\th eigﬁ + 777 z

NOTE The zero point is the point on the primary device for optimum alignment for power transfer.

Some examples for possible parking positions are:

e parking lot in parallel to the drive direction;
e park forward, perpendicular to driving direction;
e park backwards, perpendicular to driving direction;

e parking at a diagonal angle to the driving direction.

8.3.4 Measurement convention of offset

The offset measurement conventions in direction of X axis and Y axis are defined as follows,

see Figure 5. As the measurements are recorded, see Table 3.


https://iecnorm.com/api/?name=818a956723c1e0d609e9e7633b32e626

IEC 61980-1:2015 © IEC 2015 - 23 -

Offset is the position in X and Y of the secondary device relative to zero point of the primary
device.

AN \

1 primary device

secondary device

zero point

X offset

Y offset

front

rear

(N[Ol dM|O®IN

right side

< <d|r tion mm axis
in the d|r tl\\}{\ﬁ{ \/\\/ + XXX X
trans@r* he\i\ \b@ of)ZaveI. +yyy Y

8.3.5 sWrement convention of the primary device

Dimens device are defined as shown in Table 4:

Table 4 — Primary device

direction mm axis
in the direction of travel: XXX X
transverse to the direction of travel: yyy Y
in the height zzz z

8.3.6 Distance between the primary and secondary device (mechanical air gap)

For the design and electrical dimensioning of the wireless power transfer system, the distance
between the primary and secondary device (mechanical air gap) depending on the transfer
technologies is important. See Table 5.

NOTE The air-gap specified here is appropriate for technologies and mounting configurations where the primary
and secondary devices are separated vertically. Other configurations are under consideration.
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Table 5 — Mechanical air gap
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direction

axis

in the height

zzz

8.3.7 Primary device mounting

For the primary device, different mounting types are possible:

e in-ground-mounting (at or below surface);

e ON- mlmd-mmmﬁng'

e other mounting position are under consideration (see 6.5).

8.3.8 In-ground-mounting

surface| The surface of the primary device is located as shown Ix

s e TS

r}NQg a

gap

\ 2 \ifc\gnic\akaygap

< \S\ \\Qveri&primary device

AN XQM secondary device

a

t9> of road surface

Figure 6 — In-ground-mounting

NOTE The distance between the primary and secondary device is equal to or greater than the ground clearance

of the vehicle underneath the secondary device.

8.3.9 On-ground-mounting

The primary device is mounted in such a manner that it protrudes above ground up to certain
mounting height as shown in Figure 7. The mounting height above road surface defined by
installation guide of the corresponding vendor shall be equal to or less than the maximum
value specified in the technology specific future parts of IEC 61980 series.

NOTE Defining a maximum mounting height is also reasonable in view of, for example, national specifications

such as road construction regulations.
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Key Name /\\ ~ N
a primary device /\ \
b secondary device \
1 operating air gap \ \ \
2 mechanical air gap < \ \
3 covering primary device A \
4 covering secondary device m \)
5 top of road surface \
: ~

Maximum mounting height
specifications such as ro

8.4 Primary and seco

The sydtem spet
be defined in the t€&

NOTE H

Surface

9.1 Clommand and control communication

g

national

vice will

The command and control communication between the EV supply equipment and the EV
exchanges information necessary to start, control and terminate the process of WPT. This
command and control communication shall be in accordance with future IEC 61980-2 (under

consideration).

9.2 High level communication

High level communication information is any information exceeding the information covered by

the command and control communication.

High level communication is optional and is covered in ISO/IEC 15118.

It may be possible to design WPT systems that do not require high level communication.
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10 Protection against electric shock

10.1 General requirements

For EV supply equipment intended for fixed installation, the requirements are specified in
IEC 60364-7-722.

Hazardous live parts shall not be accessible.

Protection measures against electric shock under single faults conditions shall be
implemented.

It is reqommended to use independent protection means (overcurrent ent) for
each "ponnecting point" (see IEC 60364-7-722) to the vehicl e used
simultaneously in order to ensure a better availability of power.

NOTE 1 [For systems or equipment on board the vehicle, the requirement eries and

ISO 1936B (under consideration).

NOTE 2 ction methods with
equivalen ability, interlocking,
locking cq

NOTE 3
10.2 P

10.2.1
e [P rg

10.2.2
The mirfimum IP degre ' e for:

e indo

e outd
The enV
Complig

10.2.3

The IP degrees for
as follows:

e primary device for in-ground and on-ground mounted devices shall be

e the minimum IP degrees shall be: IP 65;

e the minimum IP degrees in public road installation: IP 69K (ISO 20653) as installed.

For other installations the IP ratings are under consideration.

Compliance is checked by test in accordance with IEC 60529.

NOTE In the following countries, the UL articulated finger probe is used according to national regulations: US,
CA.

10.3 Stored energy — discharge of capacitors

One second after disconnecting the plug from the socket-outlet, the voltage between
accessible conductive parts or any accessible conductive part and protective conductor shall
be less than or equal to 60 V d.c. or the stored energy available shall be less than 0,2 J.
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These requirements also apply to other user accessible pluggable parts of WPT off board
systems.

10.4 Fault protection

Fault protection shall consist of one or more recognized provision(s).

According to IEC 60364-4-41:2005 the following protective measures are generally permitted:

e automatic disconnection of supply (Clause 411),

e double or reinforced insulation (Clause 412),

o elecfri i

e extra-low-voltage (SELV and PELV) (Clause 414).

413),

Complementary requirements for the supply for (or of) the electri
installatjons or locations are given in IEC 60364-7-722.

inpspecial

Complignce is checked by inspection.

10.5 Plrotective conductor dimensions

A prote¢tive conductor shall be provided to estaplis 6 3 een the
earthind terminal of the mains supply j supply
equipment.

This protective conductor shall be (of c Mg to satisfy the requiremlents of
IEC 60364-5-54.

NOTE 1 |[In the following c@untr i a hal codes
and regulations: US.

Control | signals llation,
equipment shall hall not
impair the correct fu e by the
automatic discon ply.

10.6.1

To avoif.electric shock in case of failure of the basic and/or fault protection or carelgssness

b r Additianal nratantinn chall ha raniirad
y users—additional-protection-shat-berequired-

Except for circuits using the protective measure of electrical separation, each a.c. connecting
point shall be protected by its own RCD complying with IEC 60947-2, IEC 61009-1,
IEC 61008-1 or IEC 62423. RCD shall be at least of type A and its rated residual operating
current shall not exceed 30 mA.

In case of multi-phase supply, if the characteristics of the load regarding possible DC fault
currents > 6 mA are not known, protective measures against DC fault currents shall be taken,
e.g. RCD type B or RCD type A in conjunction with an equipment detecting DC fault current to
ensure proper functionality of the RCD type A.

RCD shall be used in conjunction with an over-current protection device.

NOTE 1 In the following countries: RCDs of type AC may be used: JP.
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NOTE 2 In the following countries, a device which measures leakage current over a range of frequencies and trips
at pre-defined levels of leakage current, based upon the frequency is required: US, CA.

NOTE 3 In the following countries, other systems of personnel protection are required: US.

10.6.2 Manual/automatic reset

Circuit breakers, RCDs, and other devices providing personnel protection against electric
shock shall not automatically reset.

10.7 Telecommunication network

Tests on any telecommunlcatlon network or telecommunlcatlon port on the WPT -system, if
present petworks,
Clause b of IEC 60950 1 2005.

11 Speécific requirements for WPT systems

11.1 General

Unless ion at its
nominal ipment is
designe p of this

range shall be used.
After eal

11.2 Leakage — touch current

This clause applies only t4

The tough current shall be n ad withinh our after the damp heat continuou$ test of
IEC 60068-2-30, t 93 % relative humidity for four days, with the EV
supply pquipme network in accordance with Clause 6| of IEC

60990:1
The sup S g'the nominal rated voltage for this measurement.
The tou , any AC supply network pole and accessible metal parts cohnected

with ea with\a metal foil covering insulated external parts and meagured in

Table 6 — Touch currents

Class | Class Il
Between any (live) network poles and the accessible metal parts 3,5 mA 0,25 mA
connected with each other and a metal foil covering insulated external
parts.
Between any (live) network poles and the inaccessible metal (dead) parts not applicable 3,5 mA
normally non activated (in the case of double insulation).
Between inaccessible and accessible dead metal parts connected with not applicable 0,5 mA
each other and a metal foil covering insulated external parts (additional
insulation).

The equipment is supplied from an isolating transformer or installed in such a manner that it is
isolated from the earth.
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NOTE Circuitry which is connected through a fixed resistance or referenced to earth has to be disconnected
before this test.

11.3 Insulation resistance

The insulation resistance with a 500 V DC voltage applied between all inputs/outputs
connected together (power source included) and the accessible parts shall be:

For a class | equipment R>1MQ

For a class Il equipment R>7 MQ

The mepsurement-ofinsulationresistance-shall-be—ecarried-outafterapplyrgthetest voltage
for 1 mihute and immediately after the damp heat continuous test of IE test Ca,
at 40 °d + 2 °C and 93 % relative humidity for four days.

11.4 Dlielectric withstand characteristic
11.4.1 | Dielectric withstand voltage

11.4.1.1 General

The die
min as i

ectric withstand voltage at power frequenc hall be applied for 1

11.4.1.2
U, +12 .m.s. i ircuits i ation to the exposed conductive parts)

and differential mode (between each ele imdepehdent circuit and all other ¢xposed
conduct ircui , i ).2.3 of [EC 60664-1:2007.

NOTE Ui i \ g eutral-earthed supply system.

11.4.1.3

2 x (U, s i Jon mgde (all circuits in relation to the exposed conductive
parts) 4 i i ¢ n each electrically independent circuit and 3ll other
exposeq i i as specified in 5.3.3.2.3 of IEC 60664-1:2007.

For both 3 X I1'a’c. supply equipment, if the insulation between the mgins and
the extr “Oltale CII’C it is double or reinforced insulation, 2 x (U, + 1 200 V) r.m|s. shall

be appli

Equivaltfnt values of'the DC voltage can be used instead of the AC peak values.

For this test, all the electrical equipment shall be connected, except those items of apparatus
which, according to the relevant specifications, are designed for a lower test voltage; current-
consuming apparatus (e.g. windings, measuring instruments, voltage surge suppression
devices) in which the application of the test voltage would cause the flow of a current, shall be
disconnected. Such apparatus shall be disconnected at one of their terminals unless they are
not designed to withstand the full test voltage, in which case all terminals may be
disconnected.

For test voltage tolerances and the selection of test equipment, see IEC 61180-1.

11.4.2 Impulse dielectric withstand (1,2/50 pus)
The dielectric withstand of the power circuits at impulse shall be checked as follows:

e 6000 V:in common mode (according to IEC 60664-1 installation category);
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e 4000 V: in differential mode (according to IEC 60664-1 installation category).
11.5 Overload protection and short circuit withstand
11.5.1 General

The test shall be carried out in accordance with the requirements of IEC 61180-1.

The protection measures against overcurrent and overvoltage shall comply with the
requirements of IEC 60364-4-43, IEC 60364-4-44 and IEC 60364-7-722 (to be published).

NOTE 1 In the following countries, the methods of protection against overcurrent and overvoltage are in
accordance with national codes: US. JP.

NOTE 2 |In the following countries, the branch circuit overcurrent protection is ed upon\125

equipmenit rating: US, CA.

Protectipn devices against overcurrent or short circuits in the EV
coordinated with those of the a.c. supply network.

The short circuit protection and withstand shall be in a e\ requirements of

IEC 61439-1 .

11.5.2 | Earthing electrode and continuity tes
Complid
NOTE 1
11.5.3 | Earthing path tes

The eqlipment earthing pse ment of
IEC 61439-1.

NOTE In the foII national
standard:[JP.

11.5.4

Require| 9-1.

NOTE 1

NOTE 2 |Requiretgents for short circuit withstand strength may vary according to national regulations.

11.6 Temperaturefise and protection against thermal incidents

11.6.1 General

The requirements in 11.6 are intended to prevent:

Accessible parts of the WPT system from exceeding certain temperatures to prevent skin
burns when touched accidentally or intentionally, see 11.6.2.

Components, parts, insulation and plastic materials of the WPT system from exceeding
certain temperatures which may degrade the electrical, mechanical, or other properties of the
WPT system during normal use over the expected life of the equipment, see 11.6.3.

Foreign objects in the air space between primary and secondary device from exceeding
temperatures which could become a touch hazard , see 11.6.4.
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11.6.2 Permissible surface temperature of accessible parts of the WPT system

Accessible parts of equipment within arm’s reach shall not attain a temperature likely to cause
burns to persons, and shall comply with the appropriate limits stated in IEC Guide 117:2010.
Figure 8 (provided for information purpose only) shows a qualitative example of material
temperature and contact period according to IEC Guide 117.

NOTE 1 For WPT systems transferring power from under the vehicle, to cover the unusual condition that a person
intentionally reaches under the vehicle (e.g. to pick up an object which fell down), the space within arm’s reach
underneath the vehicle is considered accessible.

Surface temperature

\

N @

W@ min 8 h B
ntact\period
/\

3 éeratﬁl S

<\}\\\\ \Zi;;reshold

\Elgk}re 8 — Qualitative example of material temperature

For the application of this standard and the interpretation of the relevant figures within
IEC Guide 117, a typical contact period of 1 s for the limits of “no burns” (Area 1 in the
relevant figures within IEC Guide 117) shall be chosen.

Surfaces that may become subject to contact under unusual conditions (including e.g. for
maintenance) that do not comply with the corresponding temperature touch limits shall be
clearly marked with an appropriate warning label according to ISO 7010. Furthermore, the
instructions accompanying the unit shall contain appropriate warnings.

NOTE 2 The limits given in IEC Guide 117 are based on protecting against burns by coming in contact with the
surface of a hot object. These values are not based on fire hazard considerations.
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11.6.3 Temperature limits for materials

The temperature rise of an element or part of the WPT system is the difference between the
temperature of this element or part measured in accordance with IEC 61439-1: 2011,
10.10.2.3.3 and the ambient air temperature outside the equipment.

Any temperature rise shall not cause damage to current-carrying parts or adjacent parts of the
equipment. In particular, for insulating materials, the original manufacturer shall demonstrate
compliance either by reference to the insulation temperature index (determined for example
by the methods of IEC 60216) or by compliance with IEC 60085.

Compliance is checked by testing the equipment in accordance with 10.10 of
IEC 61439=12071T

The test{ shall be continued until thermal stabilisation is reached.

NOTE Thermal stabilisation is considered to have occurred when three sucg
not less than 10 min, indicate no increase greater than 2 K.

ssive\teadjngs, taken atvintervals of

During {he test (conducted at an ambient temperature of 3 empexature limfits shall
not exce¢ed the values shown in Table 7. In those casg 9 heXxatad ambient temperature
of the equipment during normal operation is not 3 gnt temperatyre, this
differenge shall be taken into account when applyi i

&
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Table 7 — Values of temperature rise in normal use

Parts?®

Temperature rise at
ambient air
temperature of 35 °C
(IEC 61439-1)

Windings, if the insulation system (i.e., bobbins and any other insulating materials
that are in contact with the windings) is:

— ofclass AP 65
— ofclassEP® 80
— ofclassBP 85
— ofclass EP ~ 105
— ofclssHP 1,30
— of ofher classes © /\ \ -

Terminals for external conductors and terminals of switches \ \3{
Insulatign of internal and external wiring ©: < \ \ >

— of rdbber /\\ \ \ 30

of polyvinyl chloride

N 3

Parts th¢ deterioration of which could affect safety ©: / ~
— of rdbber (other than insulation of wiring) f\\)/ 40
— of phenol formaldehyde / /\\ % ( ‘\/ 70
— of utea formaldehyde \ \/ 50
— of impregnated paper and fabric / \ 50
— of impregnated wood (\ 50
— of pplyvinyl chloride (othef tha latio mMol styrene and similar 30
thermo-plastic materia}\
— of varnished cambric 40
Support (\ > 2 \/
Printed §ircuit boardSv. >
I\
— bonded with phero\-foymaldehyde, melamjne-formaldehyde, phenol-furfural or 70
polygster
—  bonded wv{h/%&&\ \ \ 105

If ot
prov

The
to ta

ve been

hdjusted

If other{insulating materials than those covered by IEC 60085 and IEC 60216 are used, the insulation system
shalll with'stand the test of 10.3.

If any component is part of the external surface of the equipment, the temperature of that component shall
not exceed the value specified for the appropriate external part, as specified in 11.6.2.

The grades of rubber and polyvinyl chloride insulation are those covered by IEC 60245 and IEC 60227,

respectively.

11.6.4 Protection against burns from heating of foreign objects

The thermal danger posed by foreign objects to human beings due to heating caused by the
operation of a WPT system is technology specific. The requirements in this subclause 11.6.4
are default requirements that apply for static WPT.

Depending on the WPT technology, a set of daily life test objects that may be exposed to the

energy of the WPT system,

is defined in the technology specific parts of IEC 61980 series.
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For the defined test objects the following maximum temperature limits, based on
IEC 60364-4-42 and IEC Guide 117, shall not be exceeded when accessible:

o metal parts with bare metallic surface: 80 °C;

e parts with non-metallic surface: 90 °C.

These values are default values and are based on thermal capacity assumptions about the
heated object, specific test object types may have different limits defined depending on the
specific technology and test-object definition (e.g. objects with small thermal capacity, such
as foil coated papers).

These values are absolute limits, to mitigate the danger of burns to anyone attempting to
touch tHe Tforeign object.

The abgve requirement may be met by any method that ensures thg \ objects
can reach a temperature that exceeds the above limits. Such me i Pare not
limited to, ensuring that the power density is low enough tg c bject to
exceed fthat level; or suspending system operation until the foreig Dj Y seen removed.

11.7 Heat, fire and tracking

Under cpnsideration.

11.8 P

11.8.1

The WH] osed sharp edges.
Construction may be subjest toNg@ afi as road construction regulations|
11.8.2 Incident:f'n

Under cpnsideration.

Constru

The foll

o Ares and the
secqndary devicé. The area reserved for operation of the device and unexposed to the

usen undar normal oneratina conditions-:
HHeehRoHa—opetatig-cohRaionRsS;

e Area 2: Transition area. The section between the Area 1 (area of operation) and the
Area 3;

e Area 3: Area surrounding the vehicle . Public area to the side, front, rear and top of the
vehicle. Area around the chassis silhouette of the vehicle;

o Area 4: Vehicle interior (vehicle cabin).
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11.10 P

See Annex C.

11.11 0

Operati
part of |

11.12 E

If requirn
the a.c.

acciden

Such a

In somg
location

Figure 9 — Example for areas of protectio or

rotection from electro-mag

perational safety

ific future

countries.an” emergency disconnecting means shall be provided in an ac
for’some equipment rated more than 60 A or more than 150 V to ground accd

national

il LS oA
TUICS. U9, U\

12 Power cable assembly requirements

isolate
electric
prevent

cessible
rding to

Cable assembly requirements will be treated in the technology specific future part of
IEC 61980 series.

The use of extension cords is not allowed for portable WPT systems.
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13 Constructional requirements

13.1 General

The EV supply equipment excluding the primary device shall comply with the relevant part
IEC 61439-1 if they are not installed in the same compartment.

13.2 Breaking capacity of switching devices
13.2.1 General

Switching devices shall have the characteristics described in the following 13.2.2 to 13.2.5.

13.2.2 | Switch and switch-disconnector

Switchep and switch-disconnectors shall comply with IEC 60947-3 ghd:

e for g.c. application shall have a rated current, at a utilizatia
not less than the rated current;

t legst AC-22A,

e for d.c. application shall have a rated current, at a utiliZation™catey t least DC-21A,
not less than the rated current.

Complignce is checked by inspection, by measur,

13.2.3 | Contactor
Contact

o for g.c. application sha C-2, not
less|than the rated cuften

e for d.c. application
less|than the rated
Complignce is c@ce )

13.2.4

C-3, not

Circuit-f

Complid tic shall

be at m

The chﬂracteristic curve may be defined by regulations.

13.2.5 Relays
Relays used to switch the main current path, if any, shall comply with IEC 61810-1 and:

o for AC application shall have a rated current not less than the declared rated current by
the manufacturer;

e for DC application shall have a rated current not less than the declared rated current by
the manufacturer.

13.3 Clearance and creepage distances

Equipment intended for indoor use only shall be designed to operate in an environment with a
minimum pollution degree 2 and overvoltage category Il.
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Equipment intended for outdoor use shall be designed to operate in an environment with a
minimum pollution degree 3 and overvoltage category lll.

Lower overvoltage category can apply to the components if appropriate overvoltage reduction
specified in IEC 60664-1 is provided.

The micro environment may be reduced to pollution degree 2 if the degree of protection of the
enclosure is at least IP5X and care is taken to avoid condensation.

The equipment shall be evaluated when mounted in its enclosure, as intended by the
manufacturer.

The clealarance and creepage distances shall be in accordance with the reguirements-gpecified

in IEC §0664-1.

NOTE The macro environment for indoor use only is assumed to be a po ?for mild

conditiong.

Micro environment for digital boards may require specific p

13.4 Plrotection measures

Under cpnsideration.

14 Strength of materials and part

14.1 (eneral

WPT off board supply equi 9 ding the
mechanijcal, electrical, S\l g tered in
specified service cond

After egch of the
maximum output pg

ge with

Complisg

a) the P4
b) the
c) the ¢
d) for

il
and the

e) no degradation of performance is permitted.

For WPT equipment having an enclosure of insulating material, if the conditions above are
satisfied, then damage such as small dents, small degrees of surface cracking or flaking are
disregarded, provided that there are no associated cracks detrimental to the serviceability of
the WPT equipment.

14.2 Stability/Mechanical impact
14.2.1 Locations with restricted access

The minimum degree of protection against mechanical impact provided by the enclosure shall
be IKO7 according to IEC 62262.

Compliance is checked by inspection, by measurement and by tests.
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14.2.2 Locations with non-restricted access

The mechanical properties of an enclosure intended to be in non-restricted access areas shall
comply with IEC 61439-5:2014, 10.2.101.

For wall mounted equipment, the minimum degree of protection against mechanical impact
shall be 1K08.

For ground mounted equipment, the minimum degree of protection against mechanical impact
shall be IK10

Compliance is checked by inspection, by measurement and by test according to
IEC 61439-5:2014, 10.2.101.

14.2.3 | Vehicle drive-over

The prir ithstand

the driv

In gene 5 will be

shown i
Constru
The driy 3 g exmanufacturer in the operation manual.

14.2.4 | Lateral force by thrust powe

Under cpnsideration.

14.3 Mechanical load
14.3.1

The foll
work pl4g

h traffic,

Specifid rg

Equipm uivalent

mechan

The wdHl—er—groundWPRT equipment—shallbe—fixed—as—intended—by—the—manufacturer's
installation instructions. A force of 500 N shall be applied for 5 min in the horizontal direction
to the top of the WPT equipment in each of the four directions or in the worst possible
horizontal direction. There shall be neither deterioration of WPT equipment nor deformation at
its summit greater than:

e 50 mm during the load application;

o 10 mm after the load application.
14.3.2 Static load
Ground mounted equipment shall comply with IEC 61439-5:2014, 10.2.101.

Compliance is checked by inspection, by measurement and by tests IEC 61439-5:2014,
10.2.101.
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t is not required for wall-mounted equipment.

Shock load
mounted equipment shall comply with IEC 61439-5:2014, 10.2.101.

Compliance is checked by inspection, by measurement and by tests IEC 61439-5:2014,

10.2.101.

This test is not required for wall-mounted equipment.

14.3.4 _Torsional stress

Ground |mounted equipment shall comply with IEC 61439-5:2014, 10.2

10001721;)1/65{109 is checked by inspection, by measurement and by\tes{s\|JECG1439

This test is not required for wall-mounted equipment.

14.3.5

Ground

Complid
10.2.10

14.3.6

Ground
IEC 614

Complid
10.2.10

144 §
14.4.1

Protecti
coatings

Strength of doors

mounted equipment shall comp

mounted putdoor installation shall comp
39-5:2014, 10.
nce is c/h;c by measurement and by tests IEC 61439

ion shall be ensured by the use of suitable materials or by pr
d surface, taking account of the normal service conditions.

52014,

5:2014,

y with

5:2014,

otective

The te

t anpr‘impne shall he new and in a clean candition in accordance with

he test

procedu

re of IEC 61439-1, 10.2.2.1 and shall be subjected to:

e severity test A for equipment classified for indoor use as detailed in IEC 61439-1:2011,

10.2

.2.2. or;

o severity test B for equipment classified for indoor use as detailed in IEC 61439-1:2011,

10.2

2.3.

Compliance is checked by the test of IEC 61439-1:2011, 10.2.2.1, 10.2.2.4 and either 10.2.2.2

(indoor)

14.4.2

or 10.2.2.3 (outdoor).

Test criteria

After the test of 14.4.1, the enclosure or samples shall be washed in running tap water for 5
min, rinsed in distilled or demineralised water then shaken or subjected to air blast to remove
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water droplets. The specimen under test shall then be stored under normal service conditions
for 2 h.

Compliance is checked by visual inspection to determine that:

— there is no evidence of iron oxide, cracking or other deterioration more than that allowed
by ISO 4628-3 for a degree of rusting Ri1. However surface deterioration of the protective
coating is allowed. In case of doubt associated with paints and varnishes, reference shall
be made to ISO 4628-3 to verify that the samples conform to the specimen Ri1;

— the mechanical integrity is not impaired;
— seals are not damaged,

— dooffy, ninges, 10CKS, and rastenings wWork wWitnout aonorirnal erort.

14.5 Environmental conditions

ts and
ropriate

The WHT system shall be designed to resist the effect of norma
fluids, Jibration and shock, material flammability standards ar@
to the application.

14.6 Pjroperties of insulating materials
14.6.1 | Verification of thermal stability of enclosure

The thefrmal stability of enclosures i i ply with
the dry

Complid

14.6.2 | Resistance to fi

Resistance to fire shal

14.6.3 | Ball pr@r

For par:Ls of insulatiny
accordi

rformed

The test i

- 125

— 80 H5 °C-foraqther\parts.

For materials which show deformation, the diameter shall not exceed 2 mm. The tes$t is not
made on parts of ceramic material.

14.6.4 Resistance to tracking

Insulating parts supporting live parts shall be of material resistant to tracking.

For materials other than ceramic, compliance is checked by the test according to IEC 60112
with the following parameters:

— PTI test;
— solution a;
— applied voltage 175 V.

No flashover or breakdown between electrodes shall occur before a total of 50 drops have
fallen.
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14.6.5 Resistance to ultra-violet radiation

This test applies only to enclosures and external parts of equipment intended to be installed
outdoor and which are constructed of synthetic materials or metals that are entirely coated

with synthetic material.

Representative samples of such parts shall be subjected to tests in accordance with

IEC 61439-1:2011, 10.2.4.

NOTE In the following countries, this requirement is optional: SE.

14.7 Static strength and stability

Lateral force by thrust power.

14.8 Vjibration

Permangntly mounted supply equipment shall not be subjected o thi

Portablg WPT system equipment shown in Figure 2, shd . Detail
requirements will be shown in the technology specific fu

15 Sernvice and test conditions

15.1 GQGeneral

During ) voltage
with makimum output power and current. If there
are conditions under whic¢h [ shall be
specified by the manuf;

WPT supply equipment S der the normal service conditions, and shall be
in accondance \A@ in 15.2.1 to 15.2.4 and 15.2.6, except whefre other
special | conditions” a de S part of an agreement between the user and the

manufa

NOTE 1
conditiong,

NOTE 2
agreemer

15.2 E

for these

hg to the

15.2.1

The equipment shall be tested at the specified ambient temperature,

the maximum

temperature and minimum temperatures at the transfer power classes guaranteed by the

manufacturer under those conditions.

The equipment shall go through a functional test in all relevant modes at lowest temperature
according to IEC 60068-2-1 (test Ab) and at the highest temperature according to

IEC 60068-2-2 (test Bb).

The equipment shall go through a start and stop cycle at each temperature.

National codes and regulations may require different operating temperature ranges.

Ambient air temperature for indoor installations:
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— The ambient air temperature does not exceed +40 °C and its average over a period of 24 h
does not exceed +35 °C.

— The lower limit of the ambient air temperature is -5 °C.

NOTE 1 In the following countries, the cold test for equipment classified for indoor use uses the values specified
for outdoor use: US, CA.

Ambient air temperature for outdoor installations are as follows:

— The ambient air temperature does not exceed +40 °C and its average over a period of 24 h
does not exceed +35 °C.

— The lower limit of the ambient air temperature is —25 °C.

NOTE 2 [In the following countries, the lowest outdoor temperature is =35 °C: SE
15.2.2 | Ambient humidity
The WHT systems shall be designed to operate within a relative dity\cateNbetween 5 %
and 95 Y. One of the two tests below shall be conducted:
a) Hunmidity conditions for indoor installations:
The bture of
+40 bxample
90 9 sionally
occy
[est Db)
Ka: Salt
b)
ature of
[est Db)
Ka: Salt
hist),-at a temperature of (35 + 2) °C.

15.2.3 Ambient air pressure

The WPT system shall be designed to operate at an atmospheric pressure between 860 hPa
and 1 060 hPa.

15.2.4 Altitude

This standard applies to equipment designed to be installed at an altitude of up to 2 000 m.

Clearances and creepage distances for altitudes of more than 2 000 m shall be in accordance
with the requirements specified in IEC 60664-1.

For equipment to be used at higher altitudes, it is necessary to take into account the reduction
of the dielectric strength, the switching capability of the devices and of the cooling effect of
the air.
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15.2.5 Pollution degree

The pollution degree in 13.3 refers to the environmental conditions for which the equipment is

intended, see: IP ratings in 10.2.2.

15.2.6 Dry heat

The dry heat test shall be in accordance with the requirements of IEC 61439-1.

Compliance is checked by inspection and by tests of 10.2.3.1 of IEC 61439-1:2011.

The dry heat test may be combined with the test for the verification of thermal stability of

enclosufes, see 14.7.

NOTE Ih the following countries, this requirement is optional: SE.

15.2.7 | Cold test

— at-25°C £ 3 °C for 16 h, for equipment classified
— at-%°C £ 3 °C for 16 h, for equipment classified(for imns
15.3 Slpecial service conditions

Where any special service conditions e
compliefd with or special agreements shat

the usdr. The user shall inform the(equipment
conditions exist. UQ

Special

a) values of te
15.2.1;

b) appl

d) expq
e) exp(
f) atta
g) installation in locations where fire or explosion hazards exist;

ticular requirements
e equipment manufactiyirer and
acturer if such exceptional

shall be

service

cified in

such a

ours or

h) exposure to heavy vibration, shocks, seismic occurrences;

i) installation in such a manner that the current-carrying capacity or breaking capacity is

affected, for example equipment built into machines or recessed into walls;

j) exposure to conducted and radiated disturbances other than electromagnetic, and
electromagnetic disturbances in environments other than those described in this standard

or IEC 61851-21-1 and IEC 61851-21-2;
k) exceptional overvoltage conditions or voltage fluctuations;
[) excessive harmonics in the supply voltage or load current.

15.4 Conditions during transport, storage and installation

A special agreement shall be made between the equipment manufacturer and the user if the
conditions during transport, storage and installation, for example temperature and humidity

conditions, differ from those defined in 15.1.
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15.5 Outdoor exposure
15.5.1 Cold test for extreme cold climates

When the equipment is used in environments colder than those specified in 15.2.6, the cold
test for extreme cold climates, if needed, shall be carried out in accordance with IEC 60068-2-
1, test Ab, at the rated lowest temperature defined by the equipment manufacturer for 16 h,
for equipment classified for indoor or outdoor use.

15.5.2 Heat test under solar radiation

The test shall be carried out in accordance with IEC 60068-2-5, test Sa, procedure B.

The hedt test under solar radiation can be tested with higher air temper

15.6 Damp and salt mist test for marine and coastal environmé

Damp ahd salt mist test are tested according to protection agai 4.1,

Hot damp test for tropical climates.
Method|and values are under consideration.

15.7 Condensation within the asse

r use in
rovided
Means

Enclose
location
with sui
such as

The sp€

Under ¢

159 S

Under ¢

16 Ele

A functional description and a definition of performance criteria during, or as a consequence
of, the EMC testing shall be provided by the manufacturer and noted in the test report based
on the following criteria (see Tables 8 and 9).

Performance criteria are described in IEC 61000-6-1 and IEC 61000-6-2.
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Table 8 - WPT equipment immunity requirement —

Environment other than residential

port (and 1/0

Active mode

Transients/Bursts

(RN

Port Test Phenomenon Basic standard Test value Performance
applicability criteria
WPT system Standby and Electrostatic IEC 61000-4-2 8 kV/4kV B
Active mode Discharge (ESD) Air/Contact ©)
Standby and Radiated RF IEC 61000-4-3 10 V/m9) A
Active mode Fields (80
MHz-1 000 MHz)
Standby and Radiated RF IEC 61000-4-3 3V/imd A
Active mode Fields (1,4
GHz-2 GHz) .
Standby and Radiated RF IEC 61000-4-3 3V/imd A
Active mode Fields (2
GHz-2,7 GHz) /\
Magnetic Fields |IEC 61000-4-8 | 100 /s)@ C\ \/
AC Powgdr input Standby and Electrical Fast IEC 61000-4-4 \%

signal/control
connected

directly tp mains
supply)

Active mode Voltage Surges | IEC 61000-4-%\ > \amb”) B
Standby and Conducted RF IEC 61000-4-6 V. (r.m.5,) A
Active mode Fields (0,15 ﬁ
MHz-80 MHz) \ A
Standby and Voltagedips and ’T‘k 30 %7reduction C
Active mode interruptions fgr25 cycles
0 % reduction b
for 10 cycles
>95 % reduction B

for 1 cycle

100 % reduction

for 250 cycles

X4

a) Line {o line.
Line {o earth (g

¢ Applifable only

e) For HSD teg

o

d)  The tpst level sp¥

For s.l}ge\te S Io\wer test levelsha

e not needed to be tested.

NN
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Table 9 — WPT equipment immunity requirement — residential environment

Port Test applicability| Phenomenon Basic standard Test value Performance
criteria
WPT system Standby and Electrostatic IEC 61000-4-2 8 kV/4 kV B
Active mode Discharge (ESD) Air/Contact ©
Standby and Radiated RF IEC 61000-4-3 3V/md A
Active mode Fields (80
MHz-1 000 MHz)
Standby and Radiated RF IEC 61000-4-3 3V/imd A
Active mode Fields (1,4
GHz-2 GHz)
Standby-and RadiatedRF HEE-61666-4=3
Active mode Fields (2
GHz-2,7 GHz)
Magnetic Fields |I[EC 61000-4-8
AC Powef input Standby and Electrical Fast IEC 61000-4-4

port (and|l/O
signal/coptrol
connectefl directly

Active mode

Transients/Bursts

Active mode

Voltage Surges

IEC 61000-4-§/\

to mains supply) Standby and Conducted RF
Active mode Fields (0,15
MHz-80 MHz)

Standby and
Active mode

Voltage dips and
interruptj

IEC 6%
)
io0°

>95 % reduction
for 1 cycle

100 % reduction
for 250 cycles

x4

a) Line tp line.

b) Line tp earth (g

able only toNapp

°)  Appli
9 Thet
e) ForE

Fors

16.2.1

erating conditions

16.2.1.1 Load conditions

The following conditions have been defined for the purposes of testing. It is noted that this is
not always representative of real use since the power will be reduced as the batteries become
more charged.

The test load shall enable the WPT system to operate between 20 % and 80 % of the rated
power. All other ports shall be connected to representative loads.

The manufacturer shall define the conditions during testing in a test plan according to the
requirements of IEC 61000-3-2 or IEC 61000-3-12 for harmonic emission tests and
IEC 61000-3-3 or IEC 61000-3-11 for flicker test.
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16.2.1.2

Operating conditions

Tests need only be performed in the modes defined in this standard. The tests shall be made
with load conditions defined in 16.2.1.1.

The configuration and mode of operation shall be specified in the test plan and the actual
conditions, during the tests, shall be precisely noted in the test report.

The following modes of operation shall be assessed:

— standby mode;

— active mode for emission pre-test between 20 % and 80 %, for final measurement at the

powe

— actiV

If the W]
then a
ensure
four por

The tes
and at it

The EM
be arrar

16.2.2
16.2.2.1

The disfurbance tests

port bag

Measur¢
disturbance.

The des

which af
repeateg

applicat

NOTE 1

ged during the test according to

Disturbance limits

General

is.

hesreference™o“basic standard” is intended to be limited to those clauses of the relevant star

give the d

escription of the test, the test methods and the test set-up.

tjipment
d.

PT shall

port by
type of

andards
are not
practical

dard that
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16.2.2.2 Limits and test conditions for disturbances in the low frequency (LF) range
16.2.2.2.1 Overview

Table 10 — Low frequency disturbances
Port Phenomenon Basic standard Reference subclause in
the present standard

AC power Harmonics IEC 61000-3-2 (rated 16.2.2.3
current <16 A/phase)
IEC 61000-3-12 (rated
current <75 A/phase)

AC powerT 'v'uil.agv froctoatiorrs—amd HC-64666-3=3 16 2’4\‘

flicker
IEC 61000-3-11 /\( \
~.
16.2.2.2.2 Harmonics

Requirements for harmonics are only specified if the WPT

respectively.

Other d|stribution systems are excluded from thg ¢

not apply.

A WPT Bystem that has an input of less th

a publi¢ low-voltage a.c. distributio

systems
IEC 61(00-3-2.

A WPT [system that hg

and thgt is con ted
IEC 61000-3-12@

16.2.2.2.

an inpu
public lqy

For syst
IEC 610

nnected
00-3-12

ence do

phase and that is conngcted to
ply with IEC 61000-3-2. All WPT
s according to the definifions of

A and up to and including 75 A pgr phase
gge a.c. distribution system shall comply with

that has
ed to a

rding to

The WPT system shall be operated during the appropriate observation time as follows:

a) Measurement started.

b) Start of a power transfer cycle.

c) Charging at a minimum of 50 % energy transfer during the rest of the observation period.
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16.2.2.3 Limits and test conditions for disturbances in the radio frequency (RF) range

16.2.2.3.1 Overview

Table 11 — Radio frequency (RF) disturbances

Port Phenomenon Basic standard Reference subclause in
the present standard

AC power Conducted disturbances CISPR 11 16.2.2.2.1
(150 kHz-30 MHz)

Telecommunication [Conducted disturbances CISPR 32 16.2.2.2.2

lines (150 kHz-30 MHz)

WPT sysiem Radtiateddistarbances S+SPR—4+4 +H6-2F23

(150 kHz-30 MHz) ( \
N
WPT sys{em Radiated disturbances CISPR 11 16 2.2(2.
(30 MHz-1 GHz)

NOTE 1 |Definition for Class A or B environment and the limits associated w re giveR wi \}eﬁant basic

standard)

NOTE 2 |WPT is considered to be a group 2 equipment according to C4ASPR™.

WPT is or the purposep of this

standard, apparatus is grouped accordjng &NVi f|cat|on These definitions

are detgiled in CISPR 11:2009, Claus€ drised as¥ollows:

— Clags A equipment is equipment sSu i ocations other than regidential
those di v prly network which supplies Huildings
used for residential purposes.

Class A equipment sha

For class A equip the i [ ge accompanying the product shall|contain
the following rnig:

Caution: Thl is Nintended for use in residential environments and may not
provide adequate S {0 communication services in such environments

— Clag i pmeny suitable for use in domestic establishments| and in
esta ed to a low voltage power supply network which supplies
buildi purposes.

Clas et class B limits

16.2.2.3. ower\input port (conducted disturbances in the range 150 kHz to 30 MHz)

Measur¢menis shallbe made in accordance with CISPR 11 using test equipment referenced

in CISPR\I" as appropriate.

In CISPR 11:2009, Table 6 (Class A) or Table 7 (Class B) applies to WPT systems. Operating

modes and parameters shall be used according to Table 9.

16.2.2.3.3  Wired network port (conducted disturbances in the range 150 kHz to

30 MHz)

The measurements shall be made in accordance with CISPR 32 using test equipment

referenced in CISPR 32 as appropriate.

For class B WPT equipment the limits defined in CISPR 32:2012, Table A.11 apply and for

class A WPT equipment the limits defined in CISPR 32:2012, Table A.10 apply.
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16.2.2.3.4 WPT system port and enclosure port (radiated disturbances in the range
150 kHz to 30 MHz)

Measurement shall be made in accordance with CISPR 11 using test equipment referenced in
CISPR 11 as appropriate.

Measurement is of the magnetic component of the radiated disturbance field strength.

For radiated disturbances in the range from 150 kHz up to 30 MHz, the limits of Table 12
applies to all kind of WPT systems for supply of EVs, independent of the classification as
class A or B (see 16.2.2.3.1). If all other disturbance requirements of class B, except the
magnetic field below 30 MHz, are fulfilled by the WPT system, then the warning (or caution)

note in {he documentation dccording 1o 1o.Z.Z2.5.1 Is not required.
Table 12 — Limits of the magnetic field strength for sy%\
Magnetic field
Frequency range Quasi-peak
MHz Measurement distance D = 3@ =10m
dB(pnA/m)
0,15 - 0,49 82
0,49 — 1,705 7 6
1,705 - 2,194 7 52,5
2,194 - 3,95 43,5
18,5
18,5
8,5
Only smg i i } i sitioned on a table top or standing on the floor which, including its
cables fitp i irmdri twdlumeNof 1,2 m in diameter and 1,5 m above the ground plane) shall be measured
inD=3r
At the tra
16.2.2.3.5<~ WPT system port and enclosure port (radiated disturbances in the range

— 30 MHzto 1t 000 MHz)
Measurements shall be made in accordance with CISPR 11 using test equipment referenced
in CISPR 11 as appropriate. In the range 30 MHz to 1 000 MHz, the limits of CISPR 11:2009,

Table 9 or Table 11 apply to class A or class B WPT systems respectively. Measurement is of
the electric component of the radiated disturbance field strength.

17 Marking and instructions

17.1 General

The marking and instructions shall be in accordance with 17.2 and 17.4.

The equipment shall be marked with ratings or other information to denote severe or unusual
environmental conditions of use, see Clause 15.
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17.2 Marking of EV supply equipment

The equipment shall bear the following markings in a clear manner:

Complignce is checked by inspection and

17.3 Legibility

name, initials, trademark or distinctive marking to identify the manufacturer;
equipment reference;

serial number or catalogue number;

date of manufacture;

rated voltage in V;

rated frequency in Hz;

rategcurrentimr,

numper of phases;

IP degrees (degree of protection);
"Indpor use only", or the equivalent, if intended for indoor use~qnly;
for 4 Class |l station, the symbol shall clearly appear in the

all necessary information relating to the other declared
divelsity factor(s);

minimal contact information (phone numbe
manpufacturer);

drive over capability.

Marking made by moulding,

plastic govering, shall

coptractor,

istics and

installer or

minated

The markings rd 3 Il be legible with corrected vision, durgble and

visible during use.

piece o
petroley

and by rubbing the marking by hand for 15 $ with a
ter and again for 15 s with a piece of cloth soaked with

NOTE defined as a solvent hexane with a content of aromatics of maximum 0,1 % in
volume, g g anol value of 29, an initial boiling point of 65 °C, a final boiling point of 69 °C and a fensity of
approxim

After thptest, the marking shall be legible to normal or corrected vision without additional

magnification. It shall not be easily possible to remove marking plates and they shall show no
curling.

17.4 Connection instructions

Instructions to the connection of the WPT system to the grid shall be provided with the WPT
system user’'s manual.
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Annex A
(informative)

Use cases

A.1  General

Use cases are described by taking into account the following premises:

— These UCs apply to power transfer while EV is parked or driving.

—  Communieation—-d RgHHSREeS—PBetweer—aata—exerahrge—feguired ontrol of
power transfer and data exchange needed for value-added function ment or
certification purposes.

— Communication inside the EV is not considered in this standard:

The EV is representing the system master; supply equipment i d to the

communication in conductive systems. An overview of the &K/ A.1.

uc WVireless PowerTransfet% ( \‘>
ire oMasfer@m
. \
@7 User System
Q /// / )
) \_> / / /’
- /
~ & Diagnostics —— /S
e Transfer /
Ny /
™~ \ /
S /’
- /
\\
-
~ /
.
./ Terminate Power
Transfer
IEC

Figure A.1 — Use cases particularly for wireless power transfer

Besides the use cases specifically describing WPT systems aspects, additional use cases
describing common power transfer topics can be applied. These uses cases are taken from
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ISO/IEC 15118-1 and are not described here. Refer to ISO/IEC 15118-1 for details. See

Figure A.2.

uc 15118-1 /

ISO/IEC 15118-1: Identification, Authentication and Authorization ISO/IEC 15118-1: Value-added Services

Authentication from E
with Authorization from
secondary Actor

(Authentication from EV

ith local Authorizatiol Value Added

Services

dentification at EVSE
with validation from
secondary Actor

Charging Detai

Identification at EVSE

The uss

A.2 Use case descriptions

Figure A.2 — Use cases from ISO/IEC 151

cases describe system behavipur fro
technicgl system description.

RN

IEC

for WPT systems

, they do not contain any

A.2.1 UC Select "chafgi
Activity diagram for U able A.1 and Figure A.3.
Q lect "charging spot”
Attor Customer
General ris. ele\chn.g%"charglng spot", while being within the area of the WPT supply

/\&33*5@

ithin the range of the communication system.

Precond tym{\

Post cor%ﬁtj&ns

Basic sdenario

~
\S:}>ction of "charging spot" with supply equipment support:

customer is moving the EV within an area up to X (adequate) metres around a|WPT
system.

The EV is starting communication with the supply equipment.
Use case "compatibility check" may be applied.

Available "charging spot" may be indicated to the customer by the supply equipment or the
EV information system.

Alternative

Selection of "charging spot" without system communication:

— selection of a compatible "charging spot" has been done prior to entering parking
region by backend internet service or any other system;

— indication / identification if the "charging spot" is done by any means (e.g. signs);
— compatibility has to be confirmed as part of the negotiation process.

Exceptions

communication failure
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UC Select Charging Spot

ﬁ‘ﬁes

Communication
Setup

!

Vehicle Enters
Parking Zone

Using
ommunication?

No

Compatibility
Check

Error State

Using Park
Assistance?

Park
Assistance

[

L

Vehicle drives to,
near charging sp

IEC



https://iecnorm.com/api/?name=818a956723c1e0d609e9e7633b32e626

IEC 61980-1:2015 © IEC 2015 - 55—

Table A.2 — UC Compatibility Check

Actor

Customer

General

EV and supply equipment evaluating compatibility.

Preconditions

Communication is established:

Post conditions

Compatibility is confirmed

Basic scenario

information:
- technical parameters for energy transfer (mandatory);
- identifier (authentification, identification, authorization);

The data being exchanged via the communication link need to contain the following

- business model data (payment options, delivery profiles) (optional or only

ok L } )\
geratrrvaraesyT

Having confirmed system compatibility, the result is indic to the customé
the result is available on EV side as well as on supply eguipmen( stdel, both
may be able to indicate readiness.

r. Since
arts

Alternative Pre-negotiated compatibility:
In case of well known environment (e.g. personal garag en by
default, so that no further exchange of par. ers\is y is
determined by identifiers (e.g. previous use.of equipme

Exceptigns Communication failure:

— communication link is broken pr o ion failure occurred;

- no compatibility confirmegd;
— supply equiyrfér\t or E nnat co firn@

lity.
( uc Compatibi\lny\(}e{k
)
May use 15118 >
Identifigqtion,
Authentitatien &
uthorjzatio No
?S
icletransmits technical
pagameteys, Identifier, and Business
A\ odel data (optional)
Supply equipment transmits

technical parameters, Identifier(s),

and Business Model data (optional)
< :

Compatibility is determined, and Compatibility is
results (compatibility, Business determined by
Model) indicated to Driver previous use
L \
Error State
O |

y
Exit UC
IEC

Figure A.4 — Activity diagram for UC Compatibility Check

A.2.3 UC Fine Positioning

Activity diagram for UC Fine Positioning, see Table A.3 and Figure A.5.
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Table A.3 — UC Fine Positioning

Actor Customer
user system

General Primary and secondary devices are being well positioned so that sufficient system
functionality (e.g. primary/secondary device centring, primary/secondary device
selection, safety issues, etc.) is reached. The positioning status is indicated to the
EV as well as to the supply equipment system, especially the result (success or
failure). The customer may be informed about the fine positioning result either by
supply equipment or EV.

The user might choose an optimal positioning to achieve best possible energy
efficiency.

No power transfer in excess of safety criteria is performed duri ng fine positioning
EXCept Tor TINg positioning Use with oW pOWer output

Precondjtions EV and supply equipment are able to exchange |nformat| cessary, fQrthd
alignment process Cs\

Post corditions EV and supply equipment are sufficiently allgned
Alignment confirmed to relevant actors

Basic sdenario The primary or the secondary device is mo int ff cient osﬂywnh espect
to the other device.

Alternative As well, in case of a mobile primary gevice, ma y d VIC\f{ay be well

positioned manually.

Depending on the |mp|ementa i ist a system, which achievg
sufficient allgnmeWthout p

Exceptigns — fine positioning\faile \_j/
— sufficient position\gann reackhed
— communication/failure.

NOTE [ Sufficient means: The rlmary and con ary evi \&n{belng positioned so that they are| located
within thle tolerance area overdwvhi is speci |ed

\Q Fins\/Positioning

)\econdarv Device is
close to Primary
Device
Using
o

ommunication?,

Yes

Y

Vehicle follows Vehicle manually
Guidance guided

l

Secondary Device in

NotAligned—  sufficient position, |
Alignment confirmed
Error State

Y

Exit UC

Figure A.5 — Activity diagram for UC Fine Positioning

IEC

A.2.4 UC Pairing Confirmation

Activity diagram for UC Pairing Confirmation, see Table A.4 and Figure A.6.
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Table A.4 — UC Pairing Confirmation

Actor

User system

General

The process of pairing an EV to an unique dedicated primary device.

The pairing process ensures that a power request signal send by the EV is only
accepted by the primary device of the EV is located.

Preconditions

Post conditions

The unique assignment of an EV to a dedicated primary device is accomplished and

confirmed.

Basic scenario

The supply equipment and EV exchange information that allows a unique correlation
between the serving primary device and the EV.

Alternative

— pairing cannot be confirmed.

In those cases where there is no ambiguity as to the serving primary device pairing
is obvious and process need not to be done.
Exceptigns — pairing signal unavailable;

NS
7

U/
Commuynication
tup

|

Compatibility
Check

¥
Wnd SE
Exehange

\\/ Identification
;

Assignment and
Confirmation of
unique correlation

between Primary
Device and Vehicle

Y

Figure A.6 — Activity diagram fur UC Pairing Confirmation

A.2.5 UC Start Power Transfer

Activity diagram for UC Start Power Transfer, see Table A.5 and Figure A.7.

IEC
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Table A.5 — UC Start Power Transfer

Actor User system

General An indication to the system is done that triggers the system to prepare for power transfer.
All actions to prepare the WPT system for power transfer are executed in this UC.

Preconditions — alignment has been done successfully;
— communication is established;
— pairing has been done successfully.

Post conditions EV and supply equipment are able to exchange information necessary for the power
transfer process.

System is ready to perform power transfer.

Satety monitoring systems are activated.

Basic sdenario An indication to the system is done that power transfer may be
by any means either on supply equipment or EV side.

Bppen

Exchange of parameters (if necessary).

The indication triggers a preparation phase, in whi
to perform power transfer.

Additionally information of value added seryices
needed). ~

ready

h (if

Alternative Starting indication of this process m eWn y@e following"methods:

B, etc.).

Exceptigns - comm ; Q
- co i ilre;
- Nety onit rin}@ilur . object detection positive, misalignment, etc.).
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