PUBLICLY ISO/PAS
AVAILABLE 19363
SPECIFICATION

First edition
2017-01

Electrically propelled road vehicles —
Magnetic field wirelesspower
transfer — Safety andinteroperability
requirements

Véhicules routiers électriques — Transmission d’énergie sany fil par
champ magnétique — EXigences de sécurité et d’interopérabjlité

Reference number
ISO/PAS 19363:2017(E)

©1S0 2017


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
I O@UICEION ... vi
1 S0P ... 1
2 NOIIMATIVE FEERTEIICES .........cccooii et 1
3 Terms and defiNITIONIS ... 2
4 Environmental conditions.. .6
5 SYSEEM d@SCIIPTION ... e 6
6 MF-WPT INteroperability ... g e
6.1 GBIITAL .. e
6.2 Classification of EV power circuits
6.2.1  General......n
6.2.2  MF-WPT classes...
6.2.3  Zclasses......
6.3 Performance requirements...
6.3. 1 GENETAL ..o et
6.3.2  Alignment tolerance reqUirements......... 00 e
6.3.3  Power transfer requirements..............,
6.3.4  System efficiency requirements
6.4 Frequency.........cccc..
6.5 Reference EV devices..
6.6 TEST PIOCEAUIE ... e
7 FUIICHIONIS ...t R
7.1 CoMMUNICALION SETUP ..ooovoiiieieeee s i e
7.2 SEIVICE SEIECTION ...
721 GeNeTal. N
7.2.2  Parameters to be exchanged for interoperability....
7.3 Fine poSitioNIng. ...t
7.4 PaiTiNg ..oooooige S
7.5 Final compatibility check.........coins
7.6 Initial aligNmENT CRECK ...
7.7 SEAIT POWETETANSTEL ...
7.8 Powerrsaver mode.........e
7.8. L\ "Start power saver mode............cc.....
742~ Terminate power saver mode
7.9 Perform power transfer ...
7.10~Y Stop power transfer. ...,
711 User initiated SEOP POWET traANSTOT ..o
712 Safety monitoring and dia@nOSLICS ...
7.12.1 General
7 2 2 A g e T IO T 0T TS e
7.12.3  Power transfer MONITOTING ...
7.12.4 Communication link monitoring.....
7.13 Terminate communiCatioNn........oerrsrcsics
7.14 Terminate safety monitoring and diagnostics.......
7.15 Wake up after power outage. ...
716 TEST PIOCEAUIE. ..o
8 Sequence and COMMUIMECATION ...
8.1 General.......n
8.2 Sequence of functions

8.2.1  Protocol flow stages and associated messages.
8.2.2  Basic definitions for error handling ...,

© 1S0 2017 - All rights reserved iii


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

8.3 Communication...

9 EMUC F@QUIT@ITIEIIES ...ttt
10 SAFELY FEQUIT@IMIEIIES ...
10.1 Protection in case of unintended pPOWer tranSfer ...
10.2  Protection against electrical shock...........ccc
10.3 Protection against overcurrent......
10.3.1 Overload protection..............c....
10.3.2  Short-circuit protection ...
10.4  Protection of humans against electromagnetic effects ..... ]
0T O =Y 1= i ) OO 16
10.4.2  PrOtECLION @IS .. .o eooooiereiieeeesiieeeesiessessissese e e s 16
10.4.3 Requirements for protection against exposure to hazardous
electromagnetic fleldS ... T e 17
10.4.4 Requirements to protect functionality of active implantable medical
AEVICES (AIMDIS) ..o B e 18
10.4.5 Test procedures 18
10.5 Temperature rise and protection against thermal incidents ...............m A\, 20
TO.5.1T  GEMETAL oo oo e 20
10.5.2 Protection against burns from heating of foreign objeets-..........coiicinn 20
11 Owner’s manual and marking 0
11.1  Owner’s manual 20
11.2  Marking ... 20
Annex A|(informative) Circular reference EV device proposals.for MF-WPT1 1
Annex B|(informative) DD reference EV device proposals for MF-WPT1 ... 6
Annex C((informative) Circular reference EV device proposals for MF-WPT2 ... 33
Annex D|(informative) DD reference EV device proposals for MF-WPT2 ... 0
Annex E|(informative) Corresponding reference-supply devices proposals............c 0
Annex F|(informative) Coil position in parkKIg SPOt. ... 8
BIDLIOZGIAPIY ... s 9
iv © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further mainten
dé¢scribed in the ISO/IEC Directives, Part 1. In particular the different approval criterianeedg
different types of ISO documents should be noted. This document was drafted in acedrdance]
edlitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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tent rights. ISO shall not be held responsible for identifying any or all sueh patent rights. I

p
aiy patent rights identified during the development of the document will' b€ in the Introductic
0

the ISO list of patent declarations received (see www.iso.org/patents).

hy trade name used in this document is information given for the\convenience of users and
nstitute an endorsement.

For an explanation on the meaning of [SO specific terms and expressions related to conformity ass

well as information about ISO’s adherence to the World Trade Organization (WTQO) princip
chnical Barriers to Trade (TBT) see the following URL:www.iso.org/iso/foreword.html.

0 PAS 19363:2017 was prepared by Technical Committee I[SO/TC 22, Road vehicles, SC 37, E]
opelled vehicles, in collaboration with IEC/TC €9 Electric road vehicles and electric industrial
cordance with ISO/IEC mode of cooperation4.
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Introduction

This documentis an intermediate specification, published prior to the development of a full International
Standard. This document prescribes the usage of the wireless power transfer technology to charge
electrically propelled road vehicles. Even if the technology itself is well known, the implementation in
a vehicle is new and demands to meet the very specific requirements of the automotive industry. The
main purpose of this document is to respond to the upcoming market needs starting with determination
of basic safety requirements and documentation for the first findings for vehicle usage.

W

This docpr pe transformed 1o ar i1 Ttiona Amaard as SOOI a3 Col 2 Tiaal
experienfes are available. When transferring this document into an IS, technical changes are possiblle

to adopt the document to the latest level of knowledge.
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Electrically propelled road vehicles — Magnetic field
wireless power transfer — Safety and interoperability

r

equirements

1

T
m

T

EV

C oo
JLUPT

nis document addresses the following aspects for an EV device:
transferred power;

ground clearance;
systems;

classifications;
safety requirements;

test procedures.

his document defines the requirements and operation of the on-board vehicle equipment thdt enables
agnetic field wireless power transfer (MF-WPT) for traction battery charging of electric vehjcles. It is
intended to be used for passenger cars and light duty vehicles.

interoperability requirements among differently classified EV devices and associated off-vehicle

performance requirements under various conditions, including among different manufactiyirers and

/ devices according to this document are intended to operate with off-board systems currenfly under

d¢velopment in the [EC 61980 series.

NOTE 1 This edition covers stationaty-applications.

NOTE 2  Bidirectional power transfer is not considered in this edition.

2| Normative references

The following documents are referred to in the text in such a way that some or all of theif content
canstitutes requirements of this document. For dated references, only the edition cited applies. For
undated referénees, the latest edition of the referenced document (including any amendments) applies.
IS0 6469-3,/FElectrically propelled road vehicles — Safety specifications — Part 3: Protection df persons
againstelectric shock

190214117, Active implantable medical devices — Electromagnetic compatibility — KFMC test

protocols for implantable cardiac pacemakers, implantable cardioverter defibrillators and cardiac
resynchronization devices

ISO 15118-8, Road vehicles — Vehicle to grid communication interface — Part 8: Physical layer and data
link layer requirements for wireless communication

ISO 16750-3, Road vehicles — Environmental conditions and testing for electrical and electronic
equipment — Part 3: Mechanical loads

ISO 16750-4, Road vehicles — Environmental conditions and testing for electrical and electronic
equipment — Part 4: Climatic loads

©
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ISO 16750-5, Road vehicles — Environmental conditions and testing for electrical and electronic
equipment — Part 5: Chemical loads

IEC 61786-1, Measurement of DC magnetic, AC magnetic and AC electric fields from 1 Hz to 100 kHz with
regard to exposure of human beings - Part 1: Requirements for measuring instruments

ICNIRP 2010, Guidelines for limiting exposure to time varying electric and magnetic fields (1 HZ - 100 kHZ)

ICNIRP 1998, Guidelines for limiting exposure to time varying electric and magnetic fields (up to 300 kHZ)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminological databases for use in standardization at the following,addresses:

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

— ISO (nline browsing platform: available at http://www.iso.org/obp

31
alignment
relative gosition of primary to secondary device (3.27)

3.2
alignmept check
confirmation that the primary and secondary devices (3.27) areproperly positioned relative to each oth

D
—

Note 1 to pntry: Proper positioning is done to assure sufficienf'§ystem functionality [e.g. system efficiency (3.3}),
EMF/EM( limits, safety requirements, etc.].

3.3
basic inqulation
insulatioh of hazardous-live-parts which prowides basic protection

3.4
battery $ystem
(battery] energy storage device that'includes cells or cell assemblies or battery pack(s), as well fs
electrical circuits and electronic$

EXAMPLH BCU, contactors;

3.5
double ipsulation
insulatiop comprisingboth basic insulation (3.3) and supplementary insulation (3.30)

3.6
electric phock
physiological effect resulting from an electric current through a human body

3.7

electric vehicle/electric road vehicle

EV

any vehicle propelled by an electric motor drawing current from a battery system (3.4) intended
primarily for use on public roads

2 © IS0 2017 - All rights reserved
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3.8

EV communication controller
EVCC

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

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

3.9
Eydevice
of-

~
P
~

C(

3

el

ag well as the mechanical connections between the components

3

EXAMPLE Impedance mratehing network (IMN), filter, rectifier, impedance converter.
3{13
fipe positioning

3

EY power circuit
EYPC

EVPC power class

to the MF-WPT system (3.19) due to losses, for example, in the supply power electronics (3.34) and eddjy
in/the MF-WPT shield or the vehicle underbody.

EY power electronics
om-board electronics, including all heusings and covers, that convert the AC power from the s
dévice (3.27) to DC power having suitable voltages and currents provided to the battery syste
tHe traction-battery

rglative movementof the secondary device (3.27) in relation to the primary device (3.23) with t
rgaching optimat-alignment (3.20)

fareignyobject
oll)ject that is not an attached part of the vehicle or the MF-WPT system (3.19)

board component assembly, comprising the secondary device (3.27), the EV power ‘e
.12) and the EV communication controller (3.8), as well as the mechanical connectionsbet
mponents necessary for wireless power transfer

10

ctrical component assembly that includes the secondary device (3.27) andEV power electron

bte 1 to entry: EVPC is here defined specifically for MF-WPT systems (3.19)-

11

wer class of an EVPC defined according to the MF-WPT.input power class (3.18) of the supply
designed to operate

bte 1 to entry: The power delivered to the EV device (3.9 will be less than that maximum MF-WPT in

12

14

ectronics
ween the

cs (3.12),

device it

but power
' currents

econdary
h (3.4) or

e goal of

15

grid
electric power source that is not part of the vehicle for supplying electric energy to an EV using a supply
power circuit (3.33)

3

16

Magnetic Field Wireless Power Transfer
MF-WPT
wireless transfer of energy from a power source to an electrical load via a magnetic field

© IS0 2017 - All rights reserved
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3.17

message

data in a specified format

EXAMPLE A message contains data in a specified format that describes for example, a request or a reply.

Note 1 to entry: A message contains zero or more parameters.

3.18
MF-WPT
power cl;
power dr

input power class

from the grd (.5) in ordert rie

he suly vie

Note 1 to pntry: IEC 61980-3 will specify the MF-WPT input power classes, current status of discussions: for

WPT1 thd
MF-WPT3
and <22 K
under con

3.19
MF-WPT
system

communi
and elect
usedtot

Note 1 to

3.20
optimal
alignmen

3.21
pairing
process |

3.22

power saver mode

mode in

consumption

3.23
primary
device ey

Note 1 to
transferrg

maximum input power is <3,7 kW, for MF-WPT2 the maximum input power is >3,7 kW and <¥7;7 kW,
the maximum input power is >7,7 kW and <11 kW, for MF-WPT4 the maximum input power is >11 k
W, for MF-WPT5 the maximum input power is >22 kW. For this document, MF-WPT1'to MF-WPT4 a
sideration.

system

consisting of primary device (3.23), supply power electronics~(3.34), supply equipme,
cation controller (3.32), (the supply device), secondary device (3.2Z7); EV power electronics (3.1]
ric vehicle communication controller [the EV device (3.9)], including wiring, housing and cove
Fansfer energy using magnetic fields

bntry: See also Figure 1.

alignment
¢ (3.1) with the most efficient power transfer

by which an EV is correlated with ¢he unique dedicated primary device (3.23) at which it|
located ajnd from which power will be transferred

which the EV either turns EV device (3.9) components off or into a mode with reduced pow

device
ternal to the-EV that is the source of the MF-WPT, including all housings and covers

entry. When the EV is receiving power, the primary device acts as the source of the power to
d.

e

[t

)

'S

3.24

protection area
volume in and around the vehicle that has homogeneous protection target requirements

3.25
referenc

e level

levels of field strength or power density derived from the basic restrictions using worst case
assumptions about exposure

Note 1 to entry: If the reference levels are met, then the basic restrictions will be complied with, but if the

reference

levels are exceeded, that does not necessarily mean that the basic restriction will not be met.

© ISO 2017 - All rights reserved
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3.26

reinforced insulation

insulation of hazardous live parts which provides a degree of protection against electric shock (3.6)
equivalent to double insulation (3.5)

Note 1 to entry: Reinforced insulation may comprise several layers which cannot be tested singly as basic
insulation (3.3) or supplementary insulation (3.30).

secondary device
Ll + 1 =1 hmh & AL 1 h I 111 - 1 =1 + + i | i Vol |
d( VILC INTOUINCU UIT LT LV, TIICTUUIITE dII TIOUSIITES dIIU COVELS, ULldl CApPlulcs LIC HIdgIICtiC TITIg Sourced

by the primary device (3.23)

Note 1 to entry: When the EV is receiving power, the secondary device (3.28) transfers the power] from the
pitimary to the EV.

3{28
s¢condary device ground clearance
vértical distance between the ground surface and the lowest point of the ségondary device (3.28)

Note 1 to entry: The lower surface may not be planar and may not be parallel to‘the ground surface.

3J29

sfleady state
stlate of a system at which all state and output variables remain constant in time while all input yariables
arte constant

3{30
sITpplementary insulation
dependent insulation applied in addition to basic-insulation (3.3) for fault protection

3131
supply device

jcs (3.34)
iveen the

h transfer

ce (3.23),

3.34

supply power electronics

off-board electronics, including all housings and covers, that supply the electric power to the primary
device (3.23)

EXAMPLE PFC converter, DC-AC inverter, filter, impedance matching network.

3.35
system efficiency
efficiency from AC or DC power supply (input of the supply device) to the output of the EV device (3.9)

Note 1 to entry: It is of no importance whether the output is connected to a device or directly to a battery.

© IS0 2017 - All rights reserved 5
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3.36

voltage class B

classification of an electric component or circuit with a maximum working voltage of >30 V and
<1,000 V AC (rms) or >60 V DC and 1,500 V DC, respectively

4 Environmental conditions

Potential environmental stresses and related tests and requirements for electronic systems/components
mounted in specific locations on/in the vehicle are described in ISO 16750.

The enViLonmental requirements applicable to a particular EV device shall be identified and agh{%od

between| the customer and supplier and the compliance testing for these requirementsr@ |

performgd in accordance with the following ISO standards: 0.) X
©

— mechanical loads according to ISO 16750-3, test procedure type VI, vehicle body; Q(b
— climate loads according to ISO 16750-4; N

¥
O
©

S

— chenpical loads according to ISO 16750-5.

5 System description

Figure 1 shows an example for the structure of an MF-WPT systemQQ

Key Q‘Q

1 MF-WPT system ?\

22 EV power electronics

11 primjry devié 23 EV communication controller (EVCC)
12 supplyp electronics 24 EV power circuit (EVPC)

13 supp y@gmpment communication controller (SECC) 25 EV device

14 supply power circuit 200 battery

15 supply device a  Wireless power flow.

100 grid b Communication.

21 secondary device

NOTE The numbering convention adopted is based on system blocks being assigned a number with the
supply device blocks having numbers of the form “1X” and the EV device blocks of the form “2X”. The second digit
identifies equivalent functionality in the supply and EV sub-systems.

Figure 1 — MF-WPT system

6 © IS0 2017 - All rights reserved
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MF-WPT interoperability

6.1 General

Interoperability refers to the capability of the supply device and the EV device being able to transfer
power wirelessly in a safe and efficient manner, based on compliance with the requirements in this
document.

In order to determine interoperability, an EV device shall be tested according to 6.6 with the reference

Sl

pp]v devices for which it is dpcignpd to aperate

DTE1  [EC 61980-3 will specify the reference supply devices. A supply device is designed so thatit'i
th the relevant reference EV devices, specified in this document. In order to determine ifiterope
pply device is tested with the relevant reference EV devices specified in this document. This.allows F

5 operable
rability, a
V devices

and supply devices to be sourced independently.

NOTE 2

The interoperability of the functions and communication is specified in Clause 7 and Clause|8.
6{2 Classification of EV power circuits

6:2.1 General
The reference EV devices are classified by MF-WPT class and Zclass.

NOTE For this document, it is assumed that supply devices dre designed to serve all Z classes.

2.2 MF-WPT classes
h EVPC shall be classified for one or more MF-WPT classes.

he maximum power of an EVPC shall be specified.

pference EV devices are verified\to meet the performance requirements (see 6.3) up to the maximum

6
A
T
Alreference EV device is classified for ene MF-WPT class.
R
power of the MF-WPT class it is assigned to.

MF-WPT class interoperability requirements between the supply device and an EVPC are $hown in
Table 1.

Table 1 — MF-WPT Class Interoperability Requirements

Supply device MF-WPT input power class
MF-WPT1 MF-WPT2 MF-WPT3 MF-WPT4
MF-WPT1 Required Requireda a a
EVPC MF- MF-WPT2 Requireda Required a a
Whtctass MF-WPT3 a a Required a
MF-WPT4 a a a Required
a  Under consideration.

MF-WPT class interoperability implies that the EV device shall be able to request adaptation of output
power of the supply device.

6.2.3 Zclasses

The Z classes as specified in Table 2 are based on the secondary device ground clearance.

© IS0 2017 - All rights reserved
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Table 2 — Z classes

Secondary device ground clear-
Z class ance
mm
Z1 100 to 150
72 140 to 210
73 170 to 250

NOTE Alternative for Z3 as 200 mm to 250 mm is under

A refereice EV device is verified to meet the performance requirements (see 6.3) within the entife

Z class f
The seco

An EVP(
clearancg

6.3 Pe

6.3.1 (

An EVPC
and with
referencg

6.3.2 )

The refe
system e

y directi¢n (see Table 4).

An EVP(
clearancq

NOTE 1
condition

NOTE 2

1 .
UISCUSSIUIL.

which it is specified.
hdary device ground clearance range for which an EVPC is designed shall be specified.

shall meet the performance requirements (see 6.3) within the secondary device ground
e range for which it is specified when tested with the reference supply devicg(s).

rformance requirements

feneral

shall meet the performance requirements within the secondary device ground clearance range
in the power range as specified by the manufacturér:when tested with the corresponding
supply device.

\lignment tolerance requirements

rence EV device are verified to meet the\power transfer requirements as in 6.3.3 and the
fficiency requirements as in 6.3.4 over«its entire Z class and the alignment tolerances in x afd

shall meet the requirements as_in 6.3.3 and 6.3.4 over its entire secondary device ground
b range and the alignment tolerances in x and y direction (see Table 3).

Compliance is verified by including the maximum misalignment point within the test plan. The tgst
5 are defined in the testprocedure.

The alignment tolexances are defined with respect to the optimal alignment.

Table 3 — x and y alignment tolerance requirements

Axis Alignment tolerance (mm)
X +75
y +100

The EV may have the capability to assist the driver in aligning the vehicle for proper coupling between
the primary and secondary device. This functionality may require some support from the supply power
circuit and standardization of this mechanism may be desired. The definition of such a mechanism does
not preclude the use of alternate mechanisms by the EV.

6.3.3 Power transfer requirements

A reference EV device shall deliver the requested power under steady-state condition up to maximum

power of

An EVPC

the MF-WPT class for which it is specified.

shall deliver the requested power under steady-state condition up to the power for which it is

specified by the vehicle manufacturer.

8
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A requested change in power delivery shall not cause a DC output voltage overshoot of an EVPC by more
than +250 V/ms with the peak voltage not higher than 10 % of the nominal DC output voltage. The DC
output voltage ripple amplitude of an EVPC shall not exceed +8 V.

6.

3.4 System efficiency requirements

The minimum system efficiency shall be according to Table 4.

Table 4 — Minimum efficiency

If
S|
in

If
th

dpcuments.

6

rq

A

F
a
fr

N
fr

6
R

T¢ ensure interoperability, the power transfer shall beroperated within the system frequer

Alignment Minimum system efficiency
Optimal alignment 85 %
Within alignment tolerance 80 %

auxiliary loads (e.g. thermal management or foreign object detection) are mandatory for
ecific application (e.g. higher power classes or higher flux), their power consumption sha
cluded in the system efficiency calculation.

auxiliary loads are not mandatory and partial load is not applicable fex a system specific ap
is shall be confirmed in a clear statement as part of the measuremefit procedure and type cer

4 Frequency

spectively at the nominal frequency, according to Table 5.

Table 5% Frequency

Description Frequency (kHz)
System frequency, range 81,38t0 90,00
Nominal frequency 85+0,1

fixed-frequency system shall transfer the power at the nominal frequency.

d while the system is\in a steady-state. Frequency-tuneable systems may transfer pow
equency within the-system frequency range.

DTE To optiniize the system efficiency, the MF-WPT system (or the supply power circuit) cary
quency within the system frequency range.

5 Reference EV devices

bference EV devices for MF-WPT1 and MF-WPT2 are described in Annex A to Annex D.

Q system
] also be

plication,
fification

cy range

r frequency-tuneable systems, the nominal frequency is typically observed under optimal allignment

T at any

tune the

NOTE

Annex A to Annex D reflect the state-of-the-art proposals for reference EV devices that are under

discussion. Technical investigations are ongoing to specify the reference EV devices and interoperability
requirements.

6.6 Test procedure

Power transfer and system efficiency requirements shall be tested with the following setup:

— the EV device is connected to a battery or a simulated DC load.

Power transfer and system efficiency requirements shall be tested under the following conditions:

— ambient temperature of 25 °C =5 °C;

©
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— the system is in steady-state;
— output voltage of the EV device of 280 V, 350 V and 420 V;

— maximum output power of the EV device. The maximum output power of the EV device is specified
by the manufacturer.

NOTE1  According to Figure 1, “output power of the EV device” means the power which the EV device is able to
provide to the battery.

NOTE 2 _Other output voltage can be selected in the future application.

Power transfer and system efficiency requirements shall be tested in the positions as specified fn
Figure 2.

+7

Key
1 optinpal alignment

NOTE The coordinate system complies with ISO 4130.

Figure 2 — Measurement positions

The values of the measurement position in Figure 2 are given in Table 6.
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Table 6 — Measurement positions

Point Coordinate value (mm)
Secondary device ground clearance (Z)
XYZ X Y
71 class Z2 class Z3 class
PPP 150 210 250
+100
PPN 100 140 170
POP 150 210 250
+75 0
PON 100 140 170
PNP 150 210 250
-100
PNN 100 140 170
OPP 150 210 250
+100
OPN 100 140 170
000 0 0 125 175 210
OON 100 140 170
ONP 150 210 250
-100
ONN 100 140 170
NPP 150 210 250
+100
NPN 100 140 170
NOP 150 210 250
-75 0
NON 100 140 170
NNP 150 210 250
100
NNN 100 140 170

The values for the secondary device ground clearance shown in Table 6 are used for measuring reference
EV devices. For testing EV devices, thi¢ maximal and minimal secondary device ground cleargnce shall
b¢ according to the specification bythe manufacturer.

7| Functions

7/{1 Communication setup

Copmmunication'setup shall be initiated by the EVCC. The EVCC shall be able to verify communlication is
properly established.

712 Service selection

7.2.1 Gcllcl dl
The EVCC shall request available services and possible power transfer options from the SECC.

In order to be able to serve multiple EVs with different EVPC power classes or other different MF-WPT
system characteristics, a supply site may be organized to offer different options for WPT at different
supply power circuits which are all using one SECC in common for communication. This function will
allow the EVCC and SECC to determine what fine positioning and pairing methods to use. This function
may increase comfort in terms of a pre-selection of valid WPT options and optimization of guidance
functionality. The SECC may provide the same information as in the final compatibility check, as well as
information about the methods for fine positioning, pairing and initial alignment check. The situation
of a home garage with a SECC serving only one primary device maybe treated as a special case of the
situation sketched above.

© IS0 2017 - All rights reserved 11


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

7.2.2 Parameters to be exchanged for interoperability

The EVCC shall send the following parameters for service selection:
— EVPC power class;

— maximum receivable power;

— maximum secondary device ground clearance;

— minimum secondary device ground clearance;

— minimum operating frequency;

— max]mum operating frequency;

— type|of geometry of the secondary device;
— circyit topology;

— fine positioning methods;

— pairing methods;

— initigl alignment check methods;

— manfifacturer ID;

— manfifacturer specific data container;

— specjfic Service Provider (optional).

NOTE The EVCC expects corresponding informatign, from the SECC according to IEC 61980-2 (und|

developmpnt).

7.3 FiTe positioning
Fine pos

method fpr fine positioning shall ble ¢chosen during service selection.

7.4 Pajring

The EV shall initiate the pairing process by sending a pairing request to the SECC.

The method for pairing is chosen during service selection. The EVCC shall be able to confirm pairing.

7.5 Final compatibility check

tioning begins when the EV is.entering the chosen WPT spot and guidance is provided to t
driver. The goal is to reach an alignment within the alignment tolerance requirements (see 6.3.2). T

he

frapy ot g o d

P

Th ot libyy A+l et Sy o dtha cocnnda
e Com JquUlllb_y Ul LIIcC Pl llllal_y AdAITu UIr [SAYAvAvisavyey

power transfer.

The EVCC shall confirm compatibility with the SECC.

7.6 Initial alignment check

The EV shall request the initial alignment check to be performed by the supply device using the method

that was chosen during service selection.
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The initial alignment check ensures that alignment is within the alignment tolerance requirements (see
6.3.2) before the power transfer starts.

NOTE The function is performed by the supply device according to IEC 61980-2 (under development).

7.7 Start power transfer
Power transfer shall be initiated by request of the EV.

The EV shall request power transfer only when safety monitoring and diagnostic functions according to
7.1Z are active.

7|18 Power saver mode

718.1 Start power saver mode

T¢ start power saver mode, the EVCC shall inform the SECC that power saverymode will be tyirned on,
and provides the duration for the power saver mode.

In| case the SECC agrees, then the EV may go into power saver mode.

SECC and EVCC may negotiate an extension to the power saver moede.

8.2 Terminate power saver mode

7
Once the negotiated time has expired, the EV terminatesypower saver mode.
The EV may terminate power saver mode at any timie.

N

DTE Further actions after termination of power saver mode are under consideration.

7(9 Perform power transfer

Transfer of the power from the primary device to the secondary device shall be in accordance with the
power request of the vehicle. The EV shall be able to request a specific amount of power, with the power
td be specified in watts.

The EV shall not request nore power than the supply device has indicated being able to transfer.
Iflthe EV needs less poewer than the lower limit of the supply device, the EV shall request zero power.
The EV may alsg be able to request zero power in order to pause power transfer.

NOTE1  The maximum power the supply device is able to deliver can change during the powe} transfer
p1ocess.

NOTE2 " Ifthe supply device is not able to deliver the amount of power which is requested by the EV, the supply
dgvice will indicate that it is unable to service the request and will continue to transfer power at the sajme rate.

NOTE3 Timing of exchange of power transfer parameters between supply device and EV device under
development.

7.10 Stop power transfer

When the EV wants to terminate power transfer, the EVCC shall send a message to the SECC indicating
to stop power transfer.

NOTE This does not terminate communication.
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7.11 Us

er initiated stop power transfer

The EV may be equipped with a means for user initiated termination of power transfer.

7.12 Safety monitoring and diagnostics

7.12.1 General

The EV device shall detect the violation of limits or thresholds given within this document and shall

request t

Power tr

7.12.2 4

If the E
alignmer

NOTE

H 3 £ 4 £, S N o) £+ 1 £ £ ol 3 S PNa |
I IIIIIIAdLIVUIL Ul PUVVUI LI AdITSITT VVILIIIIT 4 5 dItCI ULLUITUIILL, 1T TTUL ULIICT VWIOU DPCLIAICU-

hnsfer shall only occur when safety monitoring and diagnostic functions are active.

\lignment monitoring

tis no longer within the alignment tolerance.

Either the EV or supply device monitors the alignment.

7.12.3 Rower transfer monitoring

The EV s
put powe

The EV o
does not

7.12.4 (

If the tim
terminat

7.13 Te

The com

7.14 Te

The EV S
transfery

hall provide means to verify that the actual input power dees not differ from the expected i

hall monitor the power transfer to ensure that thececeived power at the secondary devi
exceed the capabilities of the secondary device.

ommunication link monitoring

e between valid messages from the SECE exceeds 2,5 s, the EVCC shall request power transf
jon.

rminate communication

munication shall be terminatéd by an exchange of termination messages.

rminate safety monitoring and diagnostics

ed before deactivating safety monitoring and diagnostics.

7.15 Wake up.after power outage

Wake up

after power outage is under consideration.

( monitors alignment, the EVCC device shall request power transfer terrination in cap

r. If the difference exceeds a device specific limit, the EVshall request to stop power transfet.

hall wait for theZtermination confirmation from the SECC and shall check that no power |i

[‘1-

7.16 Test procedure

Test requirements for the described functions are under development.

8 Sequence and communication

8.1 Ge

neral

The message sequence and the communication are defined in ISO 15118-2.

14
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8.2 Sequence of functions

8.2.1 Protocol flow stages and associated messages
For power transfer, the following steps apply:
— communication setup;

— service selection;

——fiTre positiomng;

— pairing;

— prepare for power transfer;

—t initial alignment check;

— perform power transfer;

— stop power transfer;

— terminate communication.

These steps ensure that prior to power transfer,
— proper/secure communication is established,
— billing/services are agreed upon, and

— alignment check/pairing has taken place.

812.2 Basic definitions for error handling

The basic error handling shall be according to ISO 15118-2.

8{3 Communication
WPT requires a wireless communication between the supply device and the EV device.

The communication PHY/MAC shall comply with ISO 15118-8.

9| EMC requirements

EMC requifements are under consideration. The device shall be compliant with the EMC requlirements
oitlinedsby CISPR/D.

NOTE MF-WPT EMC requirements are currently under development in CISPR/D.

10 Safety requirements

10.1 Protection in case of unintended power transfer

Unintended power transfer is the transfer of power in excess of the power requested by the EV or
transfer of power after the termination request by the EV.

In case of unintended power transfer, the EVPC shall interrupt communication with the supply device
within 10 s.

NOTE In the absence of communication capability, power transfer is not allowed.
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An EVPC shall withstand the maximum power of the MF-WPT input power class it is interoperable with

for a min

imum of 15 s.

Test to be agreed between supplier and vehicle manufacturer.

10.2 Protection against electrical shock

This subclause applies only to voltage class B electric circuits of an EV device.

Design and testing for protection against electric shock shall be in accordance with ISO 6469-3.

The isolaltion for the secondary coil shall have at least double or reinforced insulation.

NOTE
10.3 Pr

10.3.1 (

Overload
to their o

Compliar

10.3.2 §
The follo

a) the ¢
shor
elect

b) over
acco

The desi
may be fé¢

Compliar
10.4 Pr

10.4.1 (

The requ
This cov]

Requirements on post-crash electrical safety are specified in ISO 6469-4.
ptection against overcurrent

Dverload protection

ross sectional area.

ce is checked by inspection.

hort-circuit protection
iving requirements shall be fulfilled for short-circuit protection:

ross sectional area of the live conductors of the voltage class B electric circuit shall have
[-circuit current withstand rating (I2t) according to the maximum short-circuit current of §
ric power source;

current protection shall be provided for live conductors of a voltage class B electric circu
ding to their cross-sectional area.

bn of conductors and protection devices shall take into account that the short-circuit curre
bd from a source outside the'EV device. One example of such a source is the battery.

ce is checked by inspection.
ptection of humans against electromagnetic effects

feneral

irements in this subclause are specified to protect humans against electromagnetic effect

protection shall be provided for live conductors of a voltage class B electric circuit according

L1

it

—

S.

ers“the protection against negative effects of exposure to electromagnetic fields and t

protectid

e

n-of the functionality of AIMDs. The conformance to the specified requirements shall be

proved by testing an EV device with a reference supply device according to 10.4.5.

10.4.2 Protection areas

The space inside, under and around the vehicle is divided into three protection areas according to

Figure 3.

16
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N\

protection area 1: area underneath the vehicle delimited by area 2

[N

around the chassis silhouette of the vehicle)

3| protection area 3: vehicle interior (vehicle cabin)

Figure 3 — Protection areas

In| protection area 2 and 3, the exposure at the worst case alignment (or alignments, if there is
ome alignment with identical emission values) shall meet the applicable limits from ICNIRP
2010 or ICNIRP 1998 if required by regional regulations.

the EV device inprotection area 1.

NOTE 2  Termiporarily, the numbering of the protection areas differs between this document and IEC

Table 7 — ICNIRP 2010 reference levels

protection area 2: area surrounding the vehicle; public,area to the side, front, rear and top of the vehicle (area

10.4.3 Requirements for protection against exposure to hazardous electromagnetic fiel‘Is

NDTE1 There arfeno requirements for protection against exposure to hazardous electromagnetid

ore than
fuideline

fields for

H1980-1.

trictions

Inf accotdance with ICNIRP Guideline 2010, the compliance requirement is to meet the basic res

ag§ shown in Table 8. As a convenient method for assessing compliance to basic restrictipns, also
re@e@%na*b@u—sed—as-shmn-ml&bl&7—l' -

. . ICNIRP 1998 ICNIRP 2010
Quantity Unit
RMS RMS

o uT 6,25 27

Magnetic field
A/m 5 21

Electric field V/m 87 83
Contact current mA 0,2xf 0,2xf
NOTE finkHz.
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Table 8 — ICNIRP 2010 basic restrictions

ICNIRP 2010
Quantity -
RMS Peak Peak exposure index
_ _ 191 x10-4 x f 1 (as ratio
Internal electric field 1,35x10 ‘gif?(,gzlzf_{ 11,0V/m (Hz) = 15,5 V/m at C )
atsl, 5o iz 81,38 kHz or 100 %

10.4.4 Requirements to protect functionality of active implantable medical devices (AIMDs)

Protectign requirements for AIMDs in protection area 2 and 3 are based on pacemaker immunity lévdls
according to ISO 14117-1. Therefore, protection area 2 is divided into an area below and above/0 cm
from the[ground. The magnetic field strength shall comply with the limits shown in Table 9.

NOTE There are no requirements to protect the functionality of active implantable medical dévices (AIMs)
for the EV| device in protection area 1.

Table 9 — Limits for AIMD protection

Magnetic field limits
Protection area RMS Peak
(information only) (normative)
15uTor 11,9 A/m 21,2 uTor 169 A/m
3,2(>70 cm)
(for 81,38 kHz to 90 kHz) (for 81,38 kHz to 90 kHz)
2 (<70 em) 29,4 uT or 23,4 A/m (at 854Hz) 41,6 uT or 33,1 A/m (at 85 kHz)
<70 cm
27,8 uTor 22,1 A/m (at90 kHz) 39,3 uT or 31,3 A/m (at 90 kHz)

10.4.5 Test procedures

10.4.5.1| Basic restrictions

Complianice of the EV device is established by using a combination of simulations and experimentfal
validatioh together with a reference supply device to prove that basic restrictions from ICNIRP 2010
are met.

10.4.5.2 | Reference levels

10.4.5.2/1 General

Compliance of the E\bdevice may also be demonstrated together with a reference supply device based ¢n
assessmént to reference levels. If reference levels are used to demonstrate compliance, a presumptiIn
of compljanceswith the basic restrictions is established by showing that the reference level value is npt
exceeded at’any location.

10.4.5.2.2 Compliance demonstration for protection area 3

The test shall be conducted with an EV device together with a reference supply device. During the
test the EV device shall be operated at its maximum output power (battery in charging mode). The
offset and the air-gap between primary and secondary device shall be set to the configuration which
generates the highest emissions in protection area 3.

For determining these worst case position(s), the following procedure shall be applied:

Scan with the field-probe according to IEC 61786-1 (isotropic 3 cm2 probe or 100 cm?2 probe) over the
complete surface of a virtual vertical plane which is located in 20 cm distance and parallel to each of
the four sides of the vehicle. The 20 cm distance shall be measured from the most outstanding point
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of the vehicle surface, excluding the rear mirrors. The plane shall be limited by the size of the vehicle
(sides, top) and the ground floor. The probe shall be centred in that virtual surface. The centre of the
measurement probe shall be kept at least in the middle of the distance between ground floor and
the vehicle underbody during this scan measurement. From a height of 50 cm above the height of the
vehicle, no measurement is necessary. Once the hot spot area is identified, a scan with a finer step needs
to be performed in the identified localized area to determine the maximum emission value. That value
read at the point of highest emissions over the four sides of the vehicle shall be extrapolated to the
value which would have been read at the vehicle perimeter (i.e. at the point which is 20 cm closer to
the vehicle) using an appropriate extrapolation technique. The extrapolated value shall be considered
as worst case emission at the worst case position. It shall be recorded in the test report and fulfil the
rgquirement given in 10.4.3 and 10.4.4.

10.4.5.2.3 Compliance demonstration for protection area 3

Dpring the test, the EV device shall be operated at its maximum output power! (battery in|charging
mlode). The offset and the air-gap between primary and secondary device shall béset to the conflguration
which generates the highest emissions in protection area 3.

The compliance shall be demonstrated in positions (a) to (d) according to¥igure 4.

A

Iflseats are adjustable in their position, they shall be centre-positioned for testing; see Figure

\/

?

— 2

Figure 5 — Seat position adjustment
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10.5 Temperature rise and protection against thermal incidents

10.5.1 General

This clause describes the requirements for the protection against foreign objects in the air space between
primary and secondary device from exceeding temperatures which could become a touch hazard.

10.5.2 Protection against burns from heating of foreign objects

io-dsnrovidad hu tha ciinnly davica acecardina ta TEC £1090 .1
Protectiqais-provided-by-the-supply-device-accordingteHEC61980-1-

11 Owner’s manual and marking

11.1 Owner’s manual

The follojving information shall be included in the owner’s manual:

a) desctiption of the MF-WPT system operation and location of the secondary'device on the vehicle;
b) funcfional operations to be performed by the user;

c) position of the HMI elements (command and display) provided ow’board for these operations;

d) any gpecial precautions required by operators wearing implantable medical devices.

Special attention shall be given in the owner’s manual to aspects specific to the vehicle. At least the
following indication shall be given to the user:

— instifuction for proper alignment of the EV to wireless supply device;

— inforimation about the EVPC power class(es]“and interoperability with MF-WPT input powkr
clasq(es);

— inforymation about how to start and stop*wireless power transfer;

— inforlmation about the need of a proper installation of the fixed electrical installation.

11.2 M3rking

Marking jof voltage class B.eomponents and wiring shall be in accordance with ISO 6469-3.
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Annex A
(informative)

Circular reference EV device proposals for MF-WPT1

1.1 General

bvices specified in this annex fulfil the performance requirements as described in Clause 6.

1.2 Frequency

stance variation and misalignment between the supply devicenand EV device cause vaj

nge according to Table 5.

.2 Circular reference EV device proposal for MF-WPT1/Z1

2.1 Magnetic interface

Figure A.1 shows the mechanical dimensipns of the MF-WPT1/Z1 circular reference EV device.

his annex describes reference EV device proposals for MF-WPT class MF-WPT 1 and z class¢s Z1 and
Z2. The reference supply devices as specified in E.2 and E.3 in combinationnwith the refe

rence EV

iation of

D

ir]ductance and coupling factor. In order to meet the minimum resonance condition, and t¢ achieve
higher system efficiency, the EV devices expect a frequency<variation within the system f
I3

Fequency

©
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1 ferritl a Aluminium shield dimension
2 coil b Quter case dimension.
3 outer case (for reference) ¢ Outer core dimension.
4 aluminium shield d  Coil dimension.
5 8upperturns e  Shielding dimension.
6  9lower turns f Inner core dimension.

Core to shielding distance.

= ]

Assy dimension.

Figure A.1 — Mechanical dimensions of the MF-WPT1/Z1 circular reference EV device
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The coupling factor of this reference EV device when used in combination with the reference supply
device as specified in E.3 is shown in Table A.1.

Table A.1 — Range of coupling factors

Minimum coupling factor 0,109

Maximum coupling factor 0,290

The coil accepts the current according to Table A.2.

Table A.2 — Coil current

|Maximum coil current 17 Arms

Al2.2 Schematics of power electronics

Figure A.2 shows the schematics of the power electronics for the reference EV deyice as describegl in A.2.1.

Cas Lo L3
163nF 31,8uH  484uH

209uH 110nF

N=17T

Fjgure A.2 — Schematics of power.electronics for the MF-WPT1/Z1 circular reference EV device

Al3 Circular reference EV device proposal for MF-WPT1/Z2

A}3.1 Magnetic interface
Figure A.3 showsthe mechanical dimensions of the MF-WPT1/Z2 circular reference EV devicq.

© IS0 2017 - All rights reserved 23


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

9004
355°
340°€
318,4 ¢
310°€
119,8f
=% ~ o S =
(o)) (o) ~ LN S
= S| M| ™~
355°¢
3409
310°€
119,8f
1 X
: )
;.
X
3 w | =
(=) — | o
S t=1 2 - 5| F
N
1-=3 T |
8,8 Al 2
Key
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3 outer case (for reference) ¢ Outer core dimension.
4 20 turns d  Coil dimension.

e  Shielding dimension.
f Inner core dimension.
&  Core to shielding distance.

24 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

h Assy dimension.

Figure A.3 — Mechanical dimensions of the MF-WPT1/Z2 circular reference EV device

The coupling factor of this reference EV device when used in combination with the reference supply
device as specified in E.3 is shown in Table A.3.

T

A

©

Table A.3 — Range of coupling factors

Minimum coupling factor 0,082

Maximum coupling factor 0,215

he coil accepts the current according to Table A.4.

Table A.4 — Coil current

|Maximum coil current 18 Arms

3.2 Schematics of power electronics

Figure A.4 shows the schematics of the power electronics for the reference EV device as describe

CZS LZS L3S
169nF 23,4pH  38,0uH

218pH 150nF T

N=20T

gure A.4 — Schematics of power electronics for the MF-WPT1/Z2 circular reference E

1in A.3.1.

V device
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Annex B
(informative)

DD reference EV device proposals for MF-WPT1

B.1 DI) reference EV device proposal for MF-WPT1

B.1.1

This ann|
Z2. The 1
specified

eneral

B.1.2 Hrequency

The syst
example,

B.2 DI) reference EV device proposal for MF-WPT1/Z1

for height and alignment variation is not required.

B.2.1 Magnetic interface

Figure B
referenc

vehicle is

indicated by the icon on the left.

px describes reference EV device proposals for MF-WPT class MF-WPT1 and z.€lasses Z1 and
eference supply device as specified in E.1 in combination with the reference~EV devices fs
in this annex fulfil the performance requirements as described in Clause 6.

em is tuned for a fixed frequency operation at 85 kHz. Frequency-tuning to compensate, fpr

.1 shows the mechanical dimensions of thevferrite and the coil for the MF-WPT1/Z1 OJD
EV device. For clarity, the housing is not shown. The reference EV device orientation on the
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Figure B.2 shows(a,detailed cross-section view of the MF-WPT1/Z1 reference EV device (
hifusing and ap.assumed vehicle shield thickness of 2 mm).
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1| ferrite
2| coil
a| Pad orientation on the vehicle (driving direction indicated by arrow).
Figure B.1 — Mechanical dimensions of the MF-WPT1/Z1 DD reference EV device
ncluding
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alum
alum

1

2

3 ferrit
4 plast
5

litz W
Fig

Table B.1l

nium shield
nium backplate
:

c cover

ire coil
ure B.2 — Detailed cross-section view of the MF-WPT1/Z1 DD refererice EV device

shows the mechanical dimensions of the MF-WPT1/Z1 referencesEY device.

Table B.1 — Mechanical dimensions of the MF-WPT1/Z1 reference EV device

Coil + ferrite only Housing (w/o vehicle shield)

L x W x H (mm) 240 x 160 x 13,2 250 x 170 x 20

The coug
device af

11.2.1

Figure B,
and voltg

ling factor of this reference EV device when used in combination with the reference supply
specified in E.1 is shown in Table B.2.

Table B.2 — Range of coupling factors

Minimum coupling factor 0,113

Maximum coupling factor 0,222

Schematics of power eléctronics

3 shows the tuning topplogy for the reference EV device as described in B.2.1. Typical currenits
ges for the MF-WPTclass MF-WPT1 are indicated in the diagram.
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Figure B.3 — Schematics of power electronics for the MF-WPT1/Z1 DD reference EV device

The value of the secondary coil inductance L2 varies depending on the secondary devic¢ ground
clparance. Minimum and maximum valuies for z class Z1 are given in Table B.3.

Table B.3 — Value of the secondary coil inductance L2 depending on the secondary device
ground clearance

Z class L_Min (pH) L_Max (pH)
YA 62,8 67,3

The values of thé s€condary tuning capacitors vary depending on the z class. Values for z clags Z1 are
given in TableB4.

Table B.4 — Values of the secondary tuning capacitors

z class C_Parallel (nF) C_Reactance (nF)
71 76,4 172,3

B.3 DD reference EV device proposal for MF-WPT1/Z2

B.3.1 Magnetic interface

Figure B.4 shows the mechanical dimensions of the ferrite and the coil for the MF-WPT1/Z2 DD
reference EV device. For clarity, the housing is not shown. The reference EV device orientation on the
vehicle is indicated by the icon on the left.
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Figure B.4 — Mechanical dimensions of the MF-WPT1/Z2 DD reference EV device

Figure B|5 shows a detailed cross-section view of the MF-WPT1/Z2 reference EV device (including
housing gnd an assumed vehigle shield thickness of 2 mm).
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Figure B.5 — Detailed cross-section view of the MF-WPT1/Z2 DD reference EV device

30 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

Table B.5 shows the mechanical dimensions of the MF-WPT1/Z2 reference EV device.

Table B.5 — Mechanical dimensions of the MF-WPT1/Z2 reference EV device

Coil + ferrite only Housing (w/o vehicle shield)
L x W x H (mm) 330 x 190 x 14 340 x 200 x 20

The coupling factor of this reference EV device when used in combination with the reference supply
device as specified in E.1 is shown in Table B.6.

Table B.6 — Range of coupling factors

Minimum coupling factor 0,102

Maximum coupling factor 0,215

B{3.2 Schematics of power electronics

Figure B.6 shows the tuning topology for the reference EV device as describéd in B.3.1. Typical|currents
a:ﬁd voltages for the MF-WPT class MF-WPT1 are indicated in the diagram.

1 2 3
.......... [ B N © M S
[ I - | 320v/10,2A/3,3kW
L 4 I 76 | |
I 2 Ay i
I ol
| & 7= - | V9320V
| V.= 5 Vrect= | | | |
L = | 1,11x320V

|2 ¢ | 710v =355"V! || |
| - | |
| o] J o] |
| e A |
I . | AL === I ) E— .

Key

1| parallel tuned recéiver coil including reactance matching

2| rectifier with elaniping capability

3| output filter

4| reactance'matching capacitor

5| paralleltuning capacitor

6| filter inductance ca. 50 pH

7 filter capacitorca 20 pH

Figure B.6 — Schematics of power electronics for the MF-WPT1/Z2 DD reference EV device

The value of the secondary coil inductance L2 varies depending on the secondary device ground
clearance. Minimum and maximum values for z class Z2 are given in Table B.7.

Table B.7 — Value of the secondary coil inductance L2 depending on the secondary device ground

Z class L_Min (pH) L_Max (pH)
72 47,4 48,8

© IS0 2017 - All rights reserved 31


https://standardsiso.com/api/?name=28ab89fc7276397a62b06682841dc962

ISO/PAS 19363:2017(E)

The values of the secondary tuning capacitors vary depending on the z class. Values for z class Z2 are

given in Table B.8.

Table B.8 — Values of the secondary tuning capacitors

z class

C_Parallel (nF)

C_Reactance (nF)

72

103,7

245,5
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Annex C
(informative)

Circular reference EV device proposals for MF-WPT2

Cl|1 Circular reference EV device proposal for MF-WPT2

C{1.1 General

This annex describes reference EV device proposals for MF-WPT class MF-WPT2%and z classes 71, Z2
and Z3. The reference supply device as specified in E.2 in combination with therneference EV devices as
specified in this annex fulfil the performance requirements as described in €lause 6.

C{1.2 Frequency

Distance variation and misalignment between the supply devicenand EV device cause vatiation of
inductance and coupling factor. In order to meet the minimunt yesonance condition, and t¢ achieve
hl]gher system efficiency, the EV devices expect a frequency<variation within the system ffequency
rgnge according to Table 5.

C|2 Circular reference EV device proposal for MF-WPT2 /Z1

C{2.1 Magnetic interface

Figure C.1 shows the mechanical dimensions'of the MF-WPT2/Z1 circular reference EV device
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Figure C.1 — Mechanical dimensions of the MF-WPT2/Z1 circular reference EV device

The size pf the aluminium shield ig800 mm in width and 800 mm in length (not shown in Figure C.1).

The coupling factor of this reference EV device when used in combination with the reference supply
device aq specified in E.2 is Shown in Table C.1.

Table C.1 — Range of coupling factors

Minimum coupling factor 0,109
Maximum coupling factor 0,238
The coil accepts the current according to Table C.2.
Table C.2 — Coil current
|Maximum coil current 50 Arms

C.2.2 Schematics of power electronics

Figure C.2 shows the schematics of the power electronics for the reference EV device as described in C.2.1.
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Table C.3 shows the reactance range of the variable element jX; as shown in Figure €2,

Table C.3 — Reactance range (jX2) of MF-WPT2/Z1

jgure C.2 — Schematics of power electronics for the MF-WPT2/Z1 circular reference EV device

|Reactance range ()

| 14 to 12 |

C{3.1 Magnetic interface

C|3 Circular reference EV device proposal for MF-WPRT2 /Z2

Figure C.3 shows the mechanical dimensions of the MF-WPT2/Z2 circular reference EV device.
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Figpre C.3 — Mechanical dimensions of the MF-WPT2/Z2 circular reference EV device

The size pf the aluminium shield is800 mm in width and 800 mm in length (not shown in Figure C.3)

The coupling factor of this reference EV device when used in combination with the reference supply
device aq specified in E.2 is Shown in Table C.4.

Table C.4 — Range of coupling factors

Minimum coupling factor 0,094

Maximum coupling factor 0,244

The coil 4ccepts the current according to Table C.5.

Table C.5 — Coil current

|Maximum coil current 50 Arms

C.3.2 Schematics of power electronics

Figure C.4 shows the schematics of the power electronics for the reference EV device as described in C.3.1.
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Tgble C.6 shows the reactance range of the variable element jX; as shown in Figure-¢:4.

Table C.6 — Reactance range (jX2) of MF-WPT2/Z2

|Reactance range (Q) |—12 to 14 |

C|4 Circular reference EV device proposal for MF-WPT2/Z3

C{4.1 Magnetic interface

95— & & b
P l l v,

Figure C.5 shows the mechanical dimensions of the ME<WPT2/Z3 circular reference EV device.

-420V

V device
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Figure C.5 — Mechanical dimensions of the MF-WPT2/Z3 circular reference EV device

The size pf the aluminium shield is800 mm in width and 800 mm in length (not shown in Figure C.5)

The coupling factor of this reference EV device when used in combination with the reference supply
device aq specified in E.2 is Shown in Table C.7.

Table C.7 — Range of coupling factors

Minimum coupling factor 0,088

Maximum coupling factor 0,245

The coil accepts the current according to Table C.8.

Table C.8 — Coil current

|Maximum coil current 50 Arms

C.4.2 Schematics of power electronics

Figure C.6 shows the schematics of the power electronics for the reference EV device as described in C.4.1.
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jgure C.6 — Schematics of power electronics for the MF-WPT2/Z3 circular reference EV device

Tgble C.9 shows the reactance range of the variable element jX3 as shown in Figuré&€-6.

Table C.9 — Reactance range (jX2) of MF-WPT2/%3

Reactance range ((2) | -14 to 12 |
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Annex D
(informative)

DD reference EV device proposals for MF-WPT2

D.1 DI) reference EV device proposal for MF-WPT2

D.1.1 (General

This anngx describes reference EV device proposals for MF-WPT class MF-WPT2 and zfclasses 71, 12
and Z3. Tlhe reference supply device as specified in E.1 in combination with the reference’EV devices as
specified in this annex fulfil the performance requirements as described in Clause 6.

D.1.2 Hrequency
The system is tuned for a fixed frequency operation at 85 kHz. Frequency-tuning to compensate, fpr

example,|for height and alignment variation is not required.

D.2 DI) reference EV device proposal for MF-WPT2/Z1

D.2.1 Magnetic interface

Figure D1 shows the mechanical dimensions of thewferrite and the coil for the MF-WPT2/Z1 0D
referenc¢ EV device. For clarity, the housing is not:siown. The reference EV device orientation on the
vehicle if indicated by the icon on the left.
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Figure D.15— Mechanical dimensions of the MF-WPT2/Z1 DD reference EV devic

Figure D.2-shows a detailed cross-section view of the MF-WPT2/Z1 reference EV device (jncluding
hﬂfusing and’an assumed vehicle shield thickness of 2 mm).
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Figure D.2 — Detailed cross-section view of the MF-WPT2/Z1 DD referernce EV device

Table D.1f shows the mechanical dimensions of the MF-WPT2/Z1 reference-E¥ device.

Table D.1 — Mechanical dimensions of the MF-WPT2/Z1 reference EV device

Coil + ferrite only Housing (w/o vehicle shield)
L x Wx H (mm) 240 x 250 x 13,3 250 x 260 x 20

The coupling factor of this reference EV device when used in combination with the reference supplly
device aq specified in E.1 is shown in Table D.2.

Table D.2 — Range of coupling factors

Minimum coupling factor 0,130

Maximum coupling factor 0,260

D.2.2 Schematics of power electronics

Figure D3 shows the tuning tepology for the reference EV device as described in D.2.1. Typical currenjts
and voltdges for the MF-WPT¢lass MF-WPT2 are indicated in the diagram.
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Figure D.3 — Schematics of power electronics for the MF-WPT2/Z1 DD reference EV device

The value of the secondary coil inductance L2 varies depending on the secondary devic¢ ground
clparance. Minimum and maximum valtes for z class Z1 are given in Table D.3.

Table D.3 — Value of the secondary coil inductance L2 depending on the secondary device
ground clearance

Z class L_Min (pH) L_Max (uH)
74 21,5 23,3

The value of the-parallel tuning capacitor varies depending on the z class. The value for z class Z1 is
given in Table{D.4"

Table D.4 — Value of the secondary tuning capacitor

z class C (nF)

400

z4
L1 10U

D.3 DD reference EV device proposal for MF-WPT2 /Z2

D.3.1 Magnetic interface

Figure D.4 shows the mechanical dimensions of the ferrite and the coil for the MF-WPT2/Z2 DD
reference EV device. For clarity, the housing is not shown. The reference EV device orientation on the
vehicle is indicated by the icon on the left.
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Figure D.4 — Mechanical'dimensions of the MF-WPT2/Z2 DD reference EV device

Figure DI5 shows a detailed-eross-section view of the MF-WPT2/Z2 reference EV device (includipg
housing gnd an assumed yehicle shield thickness of 2 mm).
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Figure D.5 — Detailed cross-section view of the MF-WPT2/Z2 DD reference EV device
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Table D.5 shows the mechanical dimensions of the MF-WPT2/Z2 reference EV device.

Table D.5 — Mechanical dimensions of the MF-WPT2/Z2 reference EV device

Coil + ferrite only

Housing (w/o vehicle shield)

L x W x H (mm)

330 x 250 x 16

340 x 260 x 20

The coupling factor of this reference EV device when used in combination with the reference supply
device as specified in E.1 is shown in Table D.6.

S —

© 0O N O Ul AW N R R

Table D.6 — Range of coupling factors

Minimum coupling factor

0,113

Maximum coupling factor

0,240

3.2 Schematics of power electronics

re D.6 shows the tuning topology for the reference EV device as described in D.3.1. Typicalfcurrents

Figu
ai

d voltages for the MF-WPT class MF-WPT2 are indicated in the diagram.
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output filter 13 peakmax.17 A
parallel tuning edpacitor 14 peakmax. 17 A, average max. 12 A
peak max. 47.A; average max. 12 A 15 lead inductance ca. 2 pH
DC induetor 250 pH 16 filter capacitor 40 pF
DC inductor 250 uH 17 1200V diode
peak max. 17 A, average max. 12 A

Figure D.6 — Schematics of power electronics for the MF-WPT2/Z2 DD reference EV device

The value of the secondary coil inductance L2 varies depending on the secondary device ground
clearance. Minimum and maximum values for z class Z2 are given in Table D.7.
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Table D.7 — Value of the secondary coil inductance L2 depending on the secondary device

ground clearance

Z class L_Min (pH) L_Max (uH)
72 19,8 20,5
The value of the parallel tuning capacitor varies depending on the z class. The value for z class Z2 is
given in Table D.8.
Table D.8 — Value of secondary tuning capacitor C
z class C (nF)
72 175
D.4 DI) reference EV device proposal for MF-WPT2 /Z3

D.4.1 Magnetic interface

Figure D
referencg

vehicle is

.7 shows the mechanical dimensions of the ferrite and the coil- for the MF-WPT2/Z3 0D
EV device. For clarity, the housing is not shown. The reference EV'device orientation on the
indicated by the icon on the left.
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