Functioning principle of inductive charging systems for
electric vehicles

4 ) Core functions Auxiliary functions

* Transfer of power via magnetic
battery Lielttj to chargethe vehicle
attery

Supporting functions beyond
power transfer to ensure safe
system operation.

* Power gets transferred at at
rectifier a frequency range of 79- T
90kHz over an air gap
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Status of technology deployment and potential future
scenarios

POWER LEVELS

)

INDUCTIVE CHARGING
SYSTEM GENERATIONS

MARKET DEPLOYMENT

3.7 kW

up to 11 kW

First mover (premium OEMs/vehicles)
Optional equipment (additional to AC/DC conductive charger)

* Fast follower/ GEN2 first mover
* Still optional (additional) equipment

* Further vehicle classes
* Seriesequipment

* Very limited numbers  Steadily rising numbers
* Private garage application * Development of public infrastructure
only * Integration in fleets

0—0 Standards available (1st editions)




Key standardization activities

2019/20 Electric vehicle wireless power transfer (WPT) systems —
IEC61980-1 " , COM
(edition 2) Part 1: general requirements a4l
IEC 61980-2 2019/20 {-’art 2: Specific rgqu:rements for'commumcatlon between electric road vehicle (EV) and -
infrastructure with respect to wireless power transfer (WPT) systems e
IEC61980-3 2019/20 Part 3: Specific requirements for the magnetic field wireless power transfer systems com
=
IS0 19363 2019 I.:'Iectr/cally ;?r'ope//ed.road vehicles — Magnetic field wireless power transfer — safety and T om
interoperability requirements a4
202 —
ISO/IEC15118 O 0 Road vehicles — vehicle to grid communication interface com
(edition 2) s
S —
SAE J2954 2017 Wireless charging of electric and plug-in hybrid vehicles com
i
SAE J2847-6 2013 Communication for Plug-in Vehicles as a Distributed Energy Resource - COM
-

* Planned publication of next IS according to current timelines



Potential hazards of inductive charging systems

ELECTRIC SHOCK

EXPOSURE TO ELECTROMAGNETIC FIELD /
DISTURBANCE OF MEDICAL IMPLANTS

OVERHEATING/ IGNITION OF OBIJECTS

Common electric hazard related to the
usage of electrical equipment.

Not further detailed in this presentation
since covered by several existing
standards (which are referenced in the
inductive charging standards).

Heating of tissue or nerve stimulation

due to exposure to electromagnetic field.

Impacts on functionality of medical
implants (e.g. pacemakers) due to
potentially induced voltages.

Objects exposed to the magnetic field
heat up and can cause touch hazards.
Heated objects might cause fire in
combination with flammable material.




Protection mechanisms and related inductive charging

standards (1/2)

EXPOSURE TO ELECTROMAGNETIC FIELD /
DISTURBANCE OF MEDICAL IMPLANTS

Heating of tissue or nerve stimulation
due to exposure to electromagnetic field.

Impacts on functionality of medical
implants (e.g. pacemakers).

ICNIRP Guidelines recommend maximum field
strength as exposure limits for humans.
These limits are applied in the standards for
inductive charging systems: Persons may not be
exposed to fields above the limits of ICNIRP
Guidelines.
This is either achieved
* by keeping the field strength below the limits
(limited transferrable power) or
* by detecting a (part of a) body in areas where
the field strength is above the limits.

1SO14117 describes maximum field strengths to
protect the functionality of medical devices.

Also these limits are applied in the standards for
inductive charging systems.

Intense discussions on appropriate testing methods
are currently ongoing between the experts of
ISO14117 and the relevant inductive charging
standards.

inductive
charging standards

covering/ developing the
requirements

IEC 61980-3

ISO 19363

SAE J2954




Protection mechanisms and related inductive charging

standards (2/2)

OVERHEATING/ IGNITION OF OBIJECTS

Objects exposed to the magnetic field e Maximum permissible surface temperatures are
heat up and cause touch hazards. specified in existing standards.
Heated objects can cause fire in  The inductive charging standards describe the
combination with flammable material. specific requirements by determining appropriate

test objects and test procedures.
* Protection mechanisms are

e either to ensure, that objects do not heat up
above the permissible temperatures by
system design (limited field strength)

* or to detect the objects before they heat up
before the exceed the permissible
temperatures.

—

inductive
charging standards

covering/ developing the
requirements

IEC61980-3

SAEJ2954




