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Part 5: Interoperability and safety of dynamic wireless power transfer
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IEC PAS 61980-5 has been prepared by IEC technical committee 69: Electrical power/energy
transfer systems for electrically propelled road vehicles and industrial trucks. It is a Publicly
Available Specification.

The text of this Publicly Available Specification is based on the following documents:

Draft Report on voting

69/975/DPAS 69/1011/RVDPAS

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

The language used for the development of this Publicly Available Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

This document is to be read in conjunction with IEC 61980-1:2020.

The clauses of the particular requirements in this document supplement or modify the
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"replacement” of the relevant requirement, test specification or explanation of
IEC 61980-1:2020, these changes are made to the relevant text of IEC 61980-1:2020, which
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"Clayse/Subclause xx of IEC 61980-1:2020 is applicable" are used. Additional items' to those
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A list of all parts in the IEC 61980 series, published under the general title\Electric vdhicle
wireless power transfer (WPT) systems, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged untjl the
stability date indicated on the IEC website under webstore.iec.chyin the data related tp the
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e revised.

NOTE| In accordance with ISO/IEC Directives, Part 1, IEC PASs are automatically withdrawn after 4 years.
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INTRODUCTION

The IEC 61980 series is published in separate parts according to the following structure:

— IEC 61980-1 covers general requirements for electric road vehicle (EV) wireless power
transfer (WPT) systems including general background and definitions (e.g. efficiency,

e

lectrical safety, EMC, EMF);

— IEC 61980-2 applies to magnetic field wireless power transfer (MF-WPT) for electric road
vehicles and covers specific requirements for system activities and communication between
the electric road vehicle side and the off-board side, including general background and

ofinitions:

B

VT <

Requ
cove

This
systs

bld wireless power transfer systems for electric road vehicles (e.g. efficiency; elec
hfety, EMC, EMF);

FC PAS 61980-4" covers specific power transfer requirements for the ff-board si
agnetic field high power wireless power transfer (H-WPT) systemsyfor electric
ehicles (e.g. efficiency, electrical safety, EMC, EMF).

fficiency, electrical safety, EMC, EMF). This document s TEC 61980-5 and is {
cvelopment as a PAS.

FC 61980-62 applies to magnetic field dynamic wirele$s power transfer for electric
ehicles (EV) and covers specific requirements for’ system activities and communic|
ctween the electric road vehicle side and the off-board side, including general backgr
nd definitions.

irements for the on-board side of MF-WPT\and MF-D-WPT for electric road vehicle
red in 1ISO PAS 5474-63.

document is being published as @ PAS for information about how dynamic cha
ms can work, as evidenced by demonstration systems described in Annex A to Anng

EC 61980-3 covers specific power transfer requirements for the off-board side of maJnetic

trical

e of
road

EC 61980-5 covers specific power transfer requirements for the off<board side of magnetic
ield dynamic wireless power transfer (MF-D-WPT) systems faryelectric road vehicles

(e.g.
nder

road
ation
ound

5 are

rging
x D.

T Under preparation. Stage at the time of publication: IEC CD PAS 61980-4:2024.

2 Under development.

3 Under preparation. Stage at the time of publication: ISO CD PAS 5474-6:2023.


https://iecnorm.com/api/?name=698cf86dabd1f95f565fe7342ff5a590

IEC PAS 61980-5:2024 © |EC 2024 -9-

ELECTRIC VEHICLE WIRELESS POWER TRANSFER (WPT) SYSTEMS -

1

Part 5: Interoperability and safety of dynamic wireless power transfer

(D-WPT) for electric vehicles

Scope

This |part of IEC 61980 applies to the off-board supply equipment for dynamic wireless\p

tran

J!er via magnetic field (MF-D-WPT) to electric road vehicles in motion for purpos

supplying electric energy to the RESS (rechargeable energy storage system) and/or,othe
boargl electrical systems.

The
up td 1 500 V DC from the supply network. The power transfer takes place primarily whil
electfic vehicle (EV) is in motion, but can continue to take place undef-certain conditions
the viehicle is not in motion.

system operates at standard supply voltage ratings per IEC 60038 up‘to 1 000 V A(Q

Off-board supply equipment fulfilling the requirements in this dociment are intended to op
with

The

—

—

s 0

EV devices fulfilling the requirements of ISO 5474-44 dnd'1SO 5474-6.

hspects covered in this document includes

he characteristics and operating conditions,

pecific power transfer requirements forcthe off-board side of magnetic field dyn
ireless power transfer systems for electric road vehicles, and

he general requirement of electrical-safety and EMC for MF-D-WPT.

Exanmpples of D-WPT systems are described in the informative Annex A to Annex D.

2

Normative references

The following documenfs-are referred to in the text in such a way that some or all of their co
consilitutes requirements of this document. For dated references, only the edition cited ap

For

undated references, the latest edition of the referenced document (including

amendments) applies.

IEC 600385 /EC standard voltages

ower
ps of
r on-

and
B the
vhile

brate

amic

ntent
plies.
any

IEC 61980-1  Electri hicl rol for (WPET) _p e

requirements

neral

IEC 61980-3, Electric vehicle wireless power transfer (WPT) systems — Part 3: Specific
requirements for magnetic field wireless power transfer systems

ITU-R Recommendation SM.2110.1:2019, Guidance on frequency ranges for operation of non-
beam wireless power transmission for electric vehicles

4 Under preparation. Stage at the time of publication: ISO DIS 5474-4:2024.
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3 Terms and definitions

For the purposes of this document, he terms and definitions given in IEC 61980-1, IEC 61980-3
and the following terms and definitions apply, except as follows.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp

Additional terms and definitions:

3.10

dyngmic wireless power transfer
D-WPT

WPT|while vehicle is in motion

3.10

embedded depth

ZRs

distapce between the road surface and the top of housing in thie’primary device

3.10

embedded mounting
mouting of a primary device in such a manner that‘the top covering of the primary device is
burigd (embedded) in the pavement.

3.104
inverter
powdr electronic device or circuitry that\changes direct current (DC) to alternating current|(AC)

Note 1 to entry: Inverter is a part of apower electronics.

3.105%
magnetic gap
verti¢al (z-direction) distance between the coil of the primary device and the coil of the
secohdary device

3.106
stangby state
state] where-power transfer is stopped and power electronics is not ready to transfer powgr for
a short period, but communication stays up

3.107
segment
unit of coil(s) and core(s) controlled independently in the primary device

Note 1 to entry: Depending on the system structure, a switch for energization, supply device P2PS controller and
supply power electronics might be part of a segment. See Figure 2.

3.108
segment switching
turn on/off function that energizes the primary coil(s) of the segment

3.109
steady state
state of a system at which quasi-constant power is transferred
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4 Abbreviated terms

IEC 61980-1:2020, Clause 4, does not apply.

5 General
IEC 61980-1:2020, Clause 5, applies, except as follows.

Replacement of the first paragraph :

The *upply device (see Figure 2) shall be rated for one or a range of standard nominal voltlages
and frequencies as listed in [IEC 60038.

6 Classification
Replacement:

6.1 Compatibility class A and compatibility class B

The supply device is classified according to the compatibility.€lass:

|
o

bmpatibility class A supply device;

|
[e)

bmpatibility class B supply device.
6.2 | Installation

For dynamic wireless power transfer, the primary device shall be embedded per Figure 1| Zgg

giveq the distance under road surface between the road surface and the top of the housipg in
the primary device as shown in Figure.1;

Key

a primary device

b secondary device

1 top of road surface

2 secondary device ground clearance (Z)

3 embedded depth (Zg)

Figure 1 — Embedded mounting

The magnetic gap is the vertical (z-direction) distance between the coil of the primary device
and the coil of the secondary device.
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7 General supply device requirements
IEC 61980-1:2020, Clause 7, applies except as follows:

71 General architecture

Replacement:

Figure 2 shows an example for the structure of the components referred to in this document.

200a

i

Key Name Key Name

1 MF-D-WPT system

11 primary device 21 secondary device

12 supply power electronics 22 EV power electronics

13 supply power circuit 23 EV power circuit (EVPC)

14 dynamic WPT SECC (D-SECC) 24 dynamic WPT EVCC (D-EVCC|

15 supply device PZPS controller 25 EV device PZPS controller

16 D-WPT management unit (DWMM)

17 supply device 27 EV device

18 switch 200 RESS / motor

100 supply network b uni/bi-directional wireless signalling
a wireless power flow c cellular/cloud/Wi-Fi with mobility support
18x+15x+11x segment

Figure 2 — Example of MF-D-WPT system
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In dynamic wireless power transfer (D-WPT) system for electric vehicles, primary infrastructure
is divided into several segments. Only small number of segments will be turned on at specific
time for dynamic wireless power transfer while electric vehicle passes by those segments. In
order to support this segment switching operation, wireless communication support with low
latency and P2PS signalling can be used.

7.2 Power transfer requirements

Additional subclauses:

7.21 General

Unlegs otherwise stated in any of the subsequent clauses of this document, requirements szply
to sujpply devices and their component parts.

7.2.2 Frequency requirements

For both compatibility class A supply devices and compatibility class B'supply devicesg, the
supply device shall utilize magnetic resonance to perform power transfer within the fundamental
freqency range of 79 kHz to 90 kHz in accordance with «ITU-R Recommendption
SM.2110.1:2019, Table 1.

7.2.3 Input voltage and kVA levels

For Qoth compatibility class A and compatibility class B&upply devices, the manufacturer|shall
spec|fy the input voltage range of operation and the rated input kVA.

7.2.:| Output voltage and power when statiohary
7.2.41 Compatibility class A device

For § compatibility class A supply devige; the reference EVPC shall provide an output which
covefs the reference EVPC output range at the rated output power when stationary.

7.2.4.2 Compatibility class-B-device

For B compatibility class, B/supply device, the specific class B EVPC specified by the
mandyfacturer shall proyide ‘an output which covers the reference EVPC output range 4t the
rated output power when stationary.

7.2.5 Speed of\travel

7.2.51 Compatibility class A device

A compatibility class A supply device shall be able to transfer power to all reference EYPCs
over [the“specified output voltage range. power and efficiency when mounted on a test vghicle
traveling at a maximum speed up to 120 kph. The required parameters (voltage, power,
efficiency) are part of the reference EVPC specification.

7.2.5.2 Compatibility class B device

A compatibility class B supply device shall be able to transfer power to the EVPCs specified by
the manufacturer over the specified output voltage range, power and efficiency when mounted
on a test vehicle traveling at a maximum speed specified by manufacturer. The required
parameters (voltage, power, efficiency) are part of the EVPC specification.
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7.2.6 Safety performance
In the event of an emergency shutdown condition, the supply device shall immediately reduce

primary device coil current to zero and turn off all high voltages in order to make the system
safe.

7.3 Efficiency

Additional subclauses:

7.3.1 General

The power transfer efficiency in case of D-WPT is the ratio of the sum of the output pewer (i.e.
energy) in the EVPC divided by the sum of the input power (i.e. energy) in the SRC)for leach
segment from the phase "inverter rise" to the phase "inverter fall".

Meagured efficiency values according to 7.3.3 are representative values for evaluating proglucts,
but they do not correspond to actual efficiency values.

NOTE|1 Measurement of the power transfer efficiency and determination of ¢enformance with the evgntual
requirements in this document will be made by a test vehicle receiving energy while'in motion over a test tragk with
the cgndidate supply device(s) installed and reference EVPCs installed on sthe test vehicle. In order to d¢velop
confidence that the supply device being developed will meet the performance-requirements, there are prelithinary
steps which can give theoretical results that can indicate likelihood of conformance. These are specified in 7.3|2 and
7.3.3.

NOTE|2 The static measurement on the efficiency of D-WPT with-dynamic parameters includes speed infornjation,
which|is an important difference between static and dynamic WPJ. Although it is possible the D-WPT effigiency
measlyrement does not exactly match reality, efficiency can.be‘\expressed in a normalized equation. The Q-WPT
efficiehcy measurement method includes factors such as segment length, vehicle speed, and waiting time to ferive
efficiehcy that is close to reality.

7.3.2 Dynamic power transfer phases

The phases described in 7.3.2 are reléevant for the determination of the electrical efficiengcy of
D-WIPT systems. These phases apply while a vehicle is driving over a road D-WPT segment,
having requested wireless power“ffom that segment. The requirement for power traphsfer
efficiency in under consideration.
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=== |nput Power
m  Qutput Power

PiD_Cl‘ll-leel' » -— ..

Pout_tra.nsfer : ’- -\
| Inverter . Pre power, I Pustpower | Inverter |
|rise phase| phase | [} Power phase ifall phase
Kk——>ic—> / transfer \i <_>|(_;a
[

Pquiescent_prepower : ‘.t“l- ——— # tlme - ——— -ﬁ\ :
Pquiw bscent standby ——— - —— Iy’ : y | NI- - i

4 time

Secondary

coil detection *Prepower time = road speed limit / dprepower

Key

Pquies ent_prepowe quiescent power required to maintain the coil current required in & Single primary coil segnjent in
order to begin power transfer once the secondary coil beeomes coupled with the primafy coil
segment

pP_ . quiescent power required to be ready for power rampiup:in detecting the secondary coil fat the

quiesg¢ent_standby

DWPT system segment

Figure 3 — Definition of phases for each)road segment in D-WPT

7.3.3 Brief description of the individual phases
7.3.3.1 Phase "inverter rise"”

Phage required to ramp up the high frequaency inverter that provides current to the primary coil
to a ready state just prior to power transfer to a secondary coil

Inverter rise is the phase from Pgicscent_standby 0 Pquiescent_prepower- At the light load condjtion,

the rpted current is supplied to the primary coil. The rated current is maintained beforg¢ the
inverter fall.

7.3.3.2 Phase "pre-power”

Phage "pre-power” is the period that the high frequency primary inverter remains in a feady
state| after thetinverter rise time and before power transfer to a secondary coil begins.

7.3.3.3 Phase "power transfer ramp-up"”

Phase "power transfer ramp-up" is the period required for the secondary to ramp up from zero
power to its peak or steady-state received power level when coupling to a single segment.

7.3.3.4 Phase "power transfer ramp-down"

Phase "power transfer ramp-down" is the period required for the secondary to ramp down from
its peak or steady-state power level to zero power when decoupling from a single segment.

7.3.3.5 Phase "inverter fall"

Phase required for the high frequency primary inverter to ramp down the current to the primary
coil to be in a standby state. Inverterrise is the phase from Pgicscent standby IO

Pquiescent_prepower- At the light load condition, the rated current is supplied to the primary coil.
The rated current is maintained before the inverter fall.
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7.3.4 Methods of measuring power transfer efficiency in D-WPT

Measuring the efficiency of power transfer in D-WPT shall be performed as shown in the

following procedure and Figure 4.

— Efficiency shall be measured in static condition with a secondary placed in 4 positions over

the primary segment being energized.
— Perfect matching.
— Lowest Z level with max. side offset.

— Highest Z level with max. side offset.

— Medium Z level centered with worst case coupling.

— The average of the 4 values shall be stated as system efficiency.
— Plower (out, in) measurement points:

¢| at nominal, max., min. heights;

¢| centred along X-axis at entry, centre, exit;

e| worst-case offset in X-axis at entry, centre, exit;

e| average static power:

Bin_average = (Zpin@each point) /" number of points

Pout_average = (zPout@each point) /*-number of pOintS

ol measure Pquiescent_standby’ Pquiescent_prepowera dprepower and tpostpower;
*| calculate tprepower = dprepower/ Vspeed_limit!
¢| calculate ngfective
L t
Pout_avel’age xR
Vspeediimit

Heffectiye =
Lsegment P Pquiescentp,epower + PqUiESCEHtstandby
* fquiescentyrgsower Iprepower t fpostpower | T

B _average % N
speedjimit

Re po rt neffective

X (tinverteririse +1in

erterifall)

where

dprepower is the distance distance between vehicle entry sensor and segrment;

Neffective is the effective system efficiency calculated with dynamic
parameters;

Lsegment is the length of segment;

Pquiescent_prepower 1S the quiescent power required to maintain the coil current required

P

quiescent_standby

P

in_average

P

out_average

in a single primary coil segment in order to begin power transfer once
the secondary coil becomes coupled with the primary coil segment;

is the quiescent power required to be ready for power ramp up in
detecting the secondary coil at the DWPT system segment;

is the summation of power at each measuring points (primary side)
divided by the number of measuring points;

is the summation of power at each measuring points (secondary
side) divided by the number of measuring points.
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The alignment tolerances in Y-axis relative to the centre alignment point for the primary d
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NOTE|

8

IEC $1980-1:2020, Clause 8, applies except as follows:

Addi
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First segment
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Figure 4 — Measuring the efficiengy.in D-WPT

Alignment

hcement:

Alignment in D-WPT

supply device shall be consideredas +200 mm.

The alignment tolerance with the*support of autonomous driving can be +50 mm.

Communication

ion:

communication and control concept for both compatibility class A supply deviceg

pvice

and

comy

atibility class B supply devices will be described in IEC 61980-6.

The communication and control requirements for compatibility class A supply devices will be
described in IEC 61980-6.

The hardware to support the communication which will be described in IEC 61980-6 between
the D-EVCC and D-SECC is not specified in this document. See future IEC 61980-6 for details.
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9 Power transfer interoperability

IEC 61980-1:2020, Clause 9, applies except as follows.

Addition:

2024

Interoperability refers to D-WPT between a supply device and an EV device that were not
specifically designed with each other, for example, D-WPT between devices from different
vendors or devices of different power classes.

For 4
refer
A su

Inter

is m¢ant to work with specific EVPCs. It is verified with each of those EVPCs to meet a

requ

bnce EVPCs (under consideration), meeting all the requirements for a compatibifity
bply device listed in Clause 7.

bperability of a compatibility class B supply device does not apply since the'supply d

rements for a compatibility class B supply device listed in Clause 7,

10 Protection against electric shock

IEC {

NOTE

51980-1:2020, Clause 10, applies.

Specific requirements for D-WPT are under consideration.

IEC

NOTE|

11 Ipecific requirements for WPT systems

1980-1:2020, Clause 11, applies.

Specific requirements for D-WPT are under‘consideration.

12 Power cable requirements

IEC $1980-1:2020, Clause 11 applies.

NOTE

Specific requirements;for D-WPT are under consideration.

13 (

IEC {

NOTE|

Lonstructional requirements

51980-1:2020, Clause 13, applies.

Specific requirements for D-WPT are under consideration.

compatibility class A supply device, Interoperability shall be veriiied with the normative

Class

pvice
Il the

14 Strength of materials and parts

IEC 61980-1:2020, Clause 14, is applicable.

NOTE

Specific requirements for D-WPT are under consideration.

15 Service and test conditions

IEC 61980-1:2020, Clause 15, applies.

NOTE

Specific requirements for D-WPT are under consideration.
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16 Electromagnetic compatibility (EMC)

IEC 61980-1:2020, Clause 16, applies.

NOTE

Specific requirements for D-WPT are under consideration.

17 Marking and instructions

IEC 61980-1:2020, Clause 17, applies.

NOTE

Addi

18 1

Test

Specific requirements for D-WPT are under consideration.

jonal clause:

est procedure for protection against heating effects of foreign.objects

procedure for D-WPT is under consideration.
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Annex A
(informative)

DDQ reference EVPCs MF-WPT4/5

A.1 DDQ reference EVPCs for MF-WPT4

A.1.1 General
Clauss

The [centre alignment points for the MF-WPT4 reference secondary devices describg¢d in
Clauge A.1is 0 mm in X- direction (direction of travel) and 0 mm in Y- direction (lateraldiregtion)
with fespect to the geometric centre of ferrites of the secondary device.

The ffated output power of MF-WPT4 reference EVPCs is 20 kW. The reference EVPCs spetified
in this Clause A.1 will perform over the system frequency range of 79 kHz’to 90 kHz.

A.1.2 MF-WPT4/Z1 reference EVPC
A.1.2.1 General

The ¥1 class EVPC covers the ground clearance range of +00 mm to 150 mm. It is divided in a
low Voltage version that can deliver full power at outputvoltages of 280 V DC to 420 V DC when
used|with the SPC specified in ISO 19363:2020, Annex'B<, and a high voltage version that can
deliver full power at output voltages of 550 V DC te850 V DC.

A.1.2.2 Mechanical

Figufe A.1 shows the general layout and;Figure A.2 shows the mechanical dimensions df the
MF-WPT4/Z1 reference secondary device.

Aluminum Shield

Aluminum Plate

Ferrite Tiles

— Double-D Coil

> Litz Tray

Direction of Travel

Figure A.1 — General layout of the MF-WPT4/Z1 reference secondary device
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Figure A.2 5'Mechanical dimensions of the MF-WPT4/Z1 reference secondary device
The meéchanical configuration of the MF-WPT4/Z1 reference secondary device includgs an
aluminim shield 1 200 mm x 700 mm x 1 mm (shown in Figure A 2) A litz wire diameter|of at

least 6,5 mm is recommended. If multiple receivers are installed, the shield can be omitted
between the receivers.

A.1.2.3 Electrical

Figure A.3 shows the schematic of the EV power electronics for the MF-WPT4/Z1 reference
EVPC, and Table A.1 the values of the corresponding circuit elements. The double-D and the
circular coils are connected to two independent power electronic units (compensation and
rectifier).
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Key

1 L2 (double-D or circular coil)

regtifier

a b O N

C_|Parallel (parallel tuning capacitance)

C_|Serial (serial tuning capacitance)

bafttery
Fijure A.3 — Schematic of the EV power electronics for.the MF-WPT4 reference EVIPC

Table A.1 — Values of circuit elements for Figure A.3

Battery voltage Dcéul;le-D coil Double-D_ coil Circular coil Circular_coil
_Parallel C_Serial C_Parallel C_Seria]
v bC nF nF nF nF
280 to 420 32,0 139,8 43,8 78,5
530 to 850 10;9 182,0 21,5 136,5

The
wher
The

is a ¢oupling from thelrespective SPC to both coils, the higher value is given.

Table A.2 — Coupling factors and coil current MF-WPT4/21

oupling factors and maximum coil current of the MF-WPT4/Z1 reference secondary dgevice
used in combination with the various referenced primary devices are shown in Tablgd A.2.
alues are obtained.with an aluminum shield equal to 1 200 mm x 700 mm x 1 mm. If

here

Coil-to-coil Double-D Circular Minimum Maximum i
Reference/SPC gap coil L2 coil L2 coupling coupling M-zi'x'm m
factor factor coil current
mm pH pH
ISO 19363:2020. | g0 10110 | 50,8t051,2 | 47,0t0 52,2 0,484 60 A RMS
Annex B
IEC 61980-5:—, 205 36,3 43,6 0,137 90 A RMS
Annex A
A.1.3 MF-WPT4/Z2 reference EVPC
A.1.3.1 General

The Z2 class EVPC covers the ground clearance range of 140 mm to 210 mm. It is divided in a
low voltage version that can deliver full power at output voltages of 280 V DC to 420 V DC when
used with the SPC specified in ISO 19363:2020, Annex B, and a high voltage version that can

deliver full power at output voltages of 550 V DC to 850 V DC.
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A.1.3.2 Mechanical

Figure A.4 shows the general layout and Figure A.5 shows the mechanical dimensions of the
MF-WPT4/Z2 reference secondary device.

Aluminum Shield

Aluminum Plate

™
Ferrite Tiles
N4

55, PR Circular Coil 6

L QY '
Double-D Coil Q)
&)
@'\

~ Litz Tray %

Direction of Travel = = Qv
(</O
s\\

Figure A.4 — General layout of the MF-WPT4/@ rgference secondary device
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5.4
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403

P03

570.00

Figure A.5 <Mechanical dimensions of the MF-WPT4/Z2 reference secondary device

The mechanical configuration of the MF-WPT4/Z2 reference secondary device includgs an
alumjnum shield 1 200 mm x 900 mm x 1 mm (shown in Figure A.5). A litz wire diameter|of at
|east C,5 LRI IO IUUUIIIIIIUIIdUd. :f IIIU:t;lJ:U IUUU;VUIO arc ;IIOtG”Ud, thU OhlU:d wvdll bU Tl Itted

between the receivers.

A.1.3.3 Electrical

Figure A.6 shows the schematic of the EV power electronics for the MF-WPT4/Z2 reference
EVPC, and Table A.3 the values of the corresponding circuit elements. The double-D and the
circular coils are connected to two independent power electronic units (compensation and
rectifier).
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Key

1 L2 (double-D or

regtifier

a b O N

circular coil)

C_|Parallel (parallel tuning capacitance)

C_|Serial (serial tuning capacitance)

bafttery
Fijure A.6 — Schematic of the EV power electronics for.the MF-WPT4 reference EVIPC

Table A.3 — Values of circuit elements for Figure A.6

B4ttery voltage D%utljale-D coil Double-l? coil Circular coil Circular_coll
_Parallel C_Serial C_Parallel C_Serial
vbC nF nF nF nF
280 to 420 21,1 92,2 28,9 55,8
550 to 850 7,2 120,0 14,2 90,0

The
wher
The

is a ¢oupling from thelrespective SPC to both coils, the higher value is given.

Table A.4 — Coupling factors and coil current MF-WPT4/Z2

oupling factors and maximum coil current of the MF-WPT4/Z2 reference secondary device
used in combination with the various referenced primary devices are shown in Tablg
alues are obtained.with an aluminum shield equal to 1 200 mm x 900 mm x 1 mm. If

A.4.
here

Coil-to-coil Double-D Circular coil Minimum Maximum .
Refe¢rence SPC gap coil L2 L2 coupling coupling clc\,nial)::l::::r]!t
mm uH uH factor factor

180 19363:2020. 1 10010170 | 59,6 to 68,1 | 63,7 to 65,7 0,213 0,433 60 A RMS
Annex B

IEC 61980-5:—, 255 55,5 63,2 0,120 0,129 90 A RMS
Annex A

A.1.4 MF-WPT4/Z3 reference EVPC

A.1.41

General

The Z3 class EVPC covers the ground clearance range of 170 mm to 250 mm. It is divided in a
low voltage version that can deliver full power at output voltages of 280 V DC to 420 V DC when
used with the SPC specified in ISO 19363:2020, Annex B, and a high voltage version that can
deliver full power at output voltages of 550 V DC to 850 V DC.
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Figure A.7 shows the general layout and Figure A.8 shows the mechanical dimensions of the

MF-WPT4/Z3 reference secondary device.

Aluminum Shield

Aluminum Plate

Ferrite Tiles

Double-D Coil

Direction of Travel

?\
@C’Q
;\\

~ Litz Tray %

et
oS
S
%'\

Figure A.7 — General layout of the MF-WPT4/Q rgference secondary device

6‘1/

™
N4
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Figure A.8 <“Mechanical dimensions of the MF-WPT4/Z3 reference secondary device

The mechanical configuration of the MF-WPT4/Z3 reference secondary device includgs an
alumjndm-shield 1 200 mm x 1 100 mm x 1 mm (shown in Figure A.8). A litz wire diamefer of

at leastB6 5 mm is recommended If multiple receivers are installed the shield can be omitted

between the receivers.

A.1.4.3 Electrical

Figure A.9 shows the schematic of the EV power electronics for the MF-WPT4/Z3 reference
EVPC, and Table A.5 shows the values of the corresponding circuit elements. The double-D
and the circular coils are connected to two independent power electronic units (compensation
and rectifier).
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(2}

Key

1 L2 (double-D or

regtifier

a b O N

circular coil)

C_|Parallel (parallel tuning capacitance)

C_|Serial (serial tuning capacitance)

bafttery
Fijure A.9 — Schematic of the EV power electronics for.the MF-WPT4 reference EVIPC

Table A.5 — Values of circuit elements for Figure A.9

B4ttery voltage D%utlile-D coil Double-l? coil Circular coil Circular_coll
_Parallel C_Serial C_Parallel C_Serial
vbC nF nF nF nF
280 to 420 15,9 66,4 21,3 43,3
550 to 850 5,4 90,4 10,5 66,2

The

oupling factors and maximum coil current of the MF-WPT4/Z3 reference secondary d

Bvice

wher} used in combination with the various referenced primary devices are shown in Tablg A.6.
The values are obtained.with an aluminum shield equal to 1 200 mm x 1 100 mm x 1 mm. If
therd is a coupling from/the respective SPC to both coils, the higher value is given.
Table A.6 — Coupling factors and coil current MF-WPT4/Z3
Coil-to-coil Double-D Circular Minimum Maximum .
Reference' SPC gap coil L2 coil L2 coupling coupling c:\)ni?):;:n :r‘ﬂ
mm uH uH factor factor
IS0 193692020, | 16010210 | 77.51081,2 | 79910810 0,173 0,274 60 A RMS
nnex B
IEC 61980-5.—, 305 73,7 83,3 0,104 0,109 90 A RMS
Annex A
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A.2

A.2.1

DDQ reference EVPCs for MF-WPT5

General

Clause A.2 describes reference EVPC proposals for MF-WPTS5 for Z classes HD-Z1, HD-Z2 and
HD-Z3. The centre alignment points for the MF-WPT5 reference secondary devices described
in this Annex A is 0 mm in X- direction (direction of travel) and 0 mm in Y- direction (lateral
direction) with respect to the geometric centre of ferrites of the secondary device when paired
with any primary devices listed above. The rated output power of MF-WPT5 reference EVPCs
is 50 kW. The reference EVPCs specified in this Clause A.2 will perform over the system
frequency range of 79 kHz to 90 kHz.

A.2.2

A.2.2

The HD-Z1 class EVPC covers the ground clearance range of 100 mm to ‘450 mm ang
deliver full power at output voltages of 550 V DC to 850 V DC.

A.2.2

Figuf

MF-WPT5/Z1 reference secondary device.

MF-WPT5/Z1 reference EVPC

1 General

.2 Mechanical

e A.10 shows the general layout and Figure A.11 shows the mechanical dimensions g

Aluminum Shield

Aluminum Plate

Ferrite Tiles

»__———— Circular Coil

Double-D Coil

> Litz Tray

Direttion'of Travel

Figure A.10 — General layout of the MF-WPT5/Z1 reference secondary device
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Figure A.11 <*Mechanical dimensions of the MF-WPT4/Z1 reference secondary devjice
The mechanical configuration of the MF-WPT5/Z1 reference secondary device includgs an
alumjntum shield 1 200 mm x 700 mm x 1 mm. A litz wire diameter of at least 8 nm is
reCOIIIIIIUIIdUd. :f IIIU:t;F:U IUUU;VUIO arc ;IIOtG”Ud, thU Ohlc:d wdrll bU Ulll;ttcd bUtVVUUI the
receivers.

A.2.2.3 Electrical

Figure A.12 shows the schematic of the EV power electronics for the MF-WPT4/Z1 reference
EVPC, and Table A.7 shows the values of the corresponding circuit elements. The double-D
and the circular coils are connected to two independent power electronic units (compensation
and rectifier).


https://iecnorm.com/api/?name=698cf86dabd1f95f565fe7342ff5a590

IEC PAS 61980-5:2024 © |EC 2024

—-31-

Key
1 L2
CJ

re

A W0 N

(double-D or circular coil)

Serial (serial tuning capacitance)
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Figure A.12 — Schematic of the EV power electronics forthe MF-WPT5 reference EYPC

Table A.7 — Values of circuit elementsfor Figure A.12

Double-D coil Circular coil
Battery voltage C_Serial C_Serial
vDC nk nF
550 to 850 179,4 151,2

The ¢oupling factors and maximum.€oil current of the MF-WPT5/Z1 reference secondary device
whern used in combination with the various referenced primary devices are shown in Tablg A.8.
The yalues are obtained with_.an-aluminum shield equal to 1 200 mm x 700 mm x 1 mm. If fhere
is a ¢oupling from the respective SPC to both coils, the higher value is given.
Table"A:8 — Coupling factors and coil current MF-WPT5/Z1
Reference SPC Coil-to-coil Double-D Circular Minimum | Maximum | Maximpum
gap coil coil coupling | coupling coll
L2 L2 factor factor curréent
mm puH uH
IEC p1980-5:—. Annex A 205 36.3 436 0.126 0.137 2o
A.2.3 MF-WPT5/Z2 reference EVPC
A.2.3.1 General

The HD-Z2 class EVPC covers the ground clearance range of 150 mm to 200 mm and can
deliver full power at output voltages of 550 V DC to 850 V DC.

A.2.3.2

Mechanical

Figure A.13 shows the general layout and Figure A.14 shows the mechanical dimensions of the
MF-WPT4/Z2 reference secondary device.
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Figure A.14 £ Mechanical dimensions of the MF-WPT5/Z2 reference secondary devjice

The mechanical configuration of the MF-WPT5/Z2 reference secondary device includgs an
alumjndm-shield 1 200 mm x 900 mm x 1 mm (shown in Figure A.13). A litz wire diameter|of at

leastt8>mm is recommended If multiple receivers are installed the shield can bhe onmitted

between the receivers.

A.2.3.3 Electrical

Figure A.15 shows the schematic of the EV power electronics for the MF-WPT5/Z2 reference
EVPC, and Table A.9 the values of the corresponding circuit elements. The double-D and the
circular coils are connected to two independent power electronic units (compensation and
rectifier).
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Key

1 L2 (double-D or circular coil)

regtifier

A W0 N

bafttery

C_[Serial (serial tuning capacitance)

Figure A.15 — Schematic of the EV power electronics forthe MF-WPT4 reference EYPC

The

Table A.9 — Values of circuit elementsfor Figure A.15

Double-D coil Circular coil
Battery voltage C_Serial C_Serial
vDC nk nF
550 to 850 M7,4 104,3

oupling factors and maximum.€oil current of the MF-WPT5/Z2 reference secondary device

whern used in combination with thé.various referenced primary devices are shown in Table A.10.

The

is a ¢oupling from the respective SPC to both coils, the higher value is given.

Table(Ay10 — Coupling factors and coil current MF-WPT5/Z2

alues are obtained with_.an-aluminum shield equal to 1 200 mm x 900 mm x 1 mm. If there

Reflerence SPC Coil-to- Double-D Circular Minimum Maximum Maxinfum
coil gap coil L2 coil L2 coupling coupling coll
factor factor curr¢nt
mm uH uH
IEC p1980-5:—, 120|A
Anndx A 255 55,5 63,2 0,120 0,129 RME
A.2.4 MF-WPT5/Z3 reference EVPC

A.2.41

General

The HD-Z3 class EVPC covers the ground clearance range of 200 mm to 250 mm and can
deliver full power at output voltages of 550 V DC to 850 V DC.

A.2.4.2

Mechanical

Figure A.16 shows the general layout and Figure A.17 shows the mechanical dimensions of the
MF-WPT5/Z3 reference secondary device.
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Figure A.16 — General layout of the MF-WPT5/Z3 reference??e]:ondary device
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Figure A.17 -~ Mechanical dimensions of the MF-WPT5/Z3 reference secondary devjice
The mechanical configuration of the MF-WPT5/Z3 reference secondary device includgs an
alumjnum-shield 1 200 mm x 1 100 mm x 1 mm (shown in Figure A.16). A litz wire diameter of
at le@st{’8 mm is recommended. If multiple receivers are installed, the shield can be onjitted

between the receivers.

A.2.4.3 Electrical

Figure A.18 shows the schematic of the EV power electronics for the MF-WPT5/Z3 reference
EVPC and Table A.11 shows the values of the corresponding circuit elements. The double-D
and the circular coils are connected to two independent power electronic units (compensation

and rectifier).
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1 L2 (double-D or circular coil)
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regtifier

bafttery

C_[Serial (serial tuning capacitance)

Figlure A.18 — Schematic of the EV power electronics forthe MF-WPT5 reference EYPC

Table A.11 — Values of circuit elements for Figure A.18

B Double-D coil Circular coil
attery voltage C_Serial C_Serial
vDC nF nF
550 to 850 88,5 79,0

The ¢oupling factors and maximum.€oil current of the MF-WPT5/Z3 reference secondary device
used in combination with thé.various referenced primary devices are shown in Table A.12.
The values are obtained with~ar’aluminum shield equal to 1 200 mm x 1 100 mm x 1 mm. If

wher

therg

is a coupling from the respective SPC to both coils, the higher value is given.

Table(Ay12 — Coupling factors and coil current MF-WPT5/Z3

Reference SPC Coil-to- Double-D Circular Minimum Maximum Maxirmhum
coil gap coil L2 coil L2 coupling coupling cojl
factor factor currpnt
mm uH uH
IEC B1980-5-—, 305 73,7 83,3 0,104 0,109 120 A|RMS
Anngx A
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Annex B
(informative)

Multi-phase coil reference EVPCs for MF-WPT4/5

Multi-phase coil reference EVPCs for MF-WPT4

B.1.1 General

Clauge-B

The
Clau
of th

The

B.1.2 MF-WPT4/Z1 reference EVPC

B.1.2.1 General

The

can deliver full power at output voltages of 300 V DC to 750’V DC.

B.1.2.2 Mechanical specification

Figute B.1 shows the general layout and Figure"B.2 shows the mechanical dimensions ¢
MF-WPT4/Z1 reference secondary device.

centre alignment point for the MF-WPT4 reference secondary devices describg
5e B.1 is 0 mm in X- direction and 0 mm in Y- direction with respect to the geometric c
b secondary device when paired with the primary devices.

ated output power of MF-WPT4 reference EVPCs is 22 kW.

V1 class reference EVPC covers the ground clearancé . range of 100 mm to 150 mnj

Aluminum plate

Ferrite tiles

Circular coil

DD caoil

d in
Bntre

and

f the

Litz tray

Figure B.1 — General layout of the MF-WPT4/Z1 reference secondary device
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Figure B.2 — Mechanical dimensions of the MF-WPT4/Z1 reference secondary device

B.1.2.3 Electrical specifications

Figune B.3 shows the schematic of the.power electronics for the MF-WPT4/Z1 reference EVPC.
This circuit consists of independent circuits of a circular coil or a DD coil, connected in pafallel
at edch rectifier output to charge thée battery.

Tablg¢ B.1 and Table B.2 show the electrical specification of the MF-WPT4/Z1 reference EfPC.
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1. Secondary coil (Circular coil)
2. Secondary coil (DD coil)
3. Capacitance for Circular coil compensation (Series tuning-capacitance)
4. Capacitance for DD coil compensation (Series tuning\capacitance)
5. Parallel capacitance (Parallel tuning capacitance; €x)
6. Matching inductance (Tuning inductance, Lx)
7. Rectifier
8. Battery
Figure B.3 — Schematic of the EV power electronics for the MF-WPT4/Z1 reference HVPC
Table B.1 — Values of circuit elements
Battery voltage Circular coil_cap., 3 DD coil_cap., 4 Parallel cap., 5 Matching_ind}, 6
VvV DC nF nF nF uH
300 to 750 108,96 140,45 145,63 12,04
Table/B.2 — Secondary coil inductance and coupling factor
RAir gap Circular coil1 DD coil Min. k Max. k Max. currgnt
mm uH uH
<200 88,83 74,20 0,09 0,15 40

B.1.3
B.1.3.1

General

MF-WPT4/Z2 reference EVPC

The Z2 class reference EVPC covers the ground clearance range of 140 mm to 210 mm and
can deliver full power at output voltages of 300 V DC to 750 V DC.

B.1.3.2

Mechanical specifications

Figure B.4 shows the general layout and Figure B.5 shows the mechanical dimensions of the
MF-WPT4/Z2 reference secondary device.
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Figure B.5 — Mechanical dimensions of the MF-WPT4/Z22 reference secondary device

B.1.3.3 Electrical specifications

Figure B.6 shows the schematic of the power electronics for the MF-WPT4/Z2 reference EVPC.
This circuit consists of independent circuits of a circular coil or a DD coil, connected in parallel
at each rectifier output to charge the battery.
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Table B.3 and Table B.4 show the electrical specification of the MF-WPT4/Z2 reference EVPC.
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Secondary coil (Circular coil)

Secondary coil (DD coil)

Capacitance for Circular coil compensation (Series tuning capacitance)
Capacitance for DD coil compensation (Series turing’capacitance)
Parallel capacitance (Parallel tuning capacitance;Cx)

Matching inductance (Tuning inductance, Lx)

Rectifier

Battery

NG wWDN =

Figure B.6 — Schematic of the EV power electronics for the MF-WPT4/Z2 reference HVPC

Table B.3 — Values of circuit elements

B4ttery voltage Circular coil_cap('3 DD coil_cap., 4 Parallel cap., 5 Matching_ind}, 6
VvV DC nF nF nF uH
300 to 750 88,61 68,47 138,70 12,64
Table)B.4 — Secondary coil inductance and coupling factor
Air gap Circular coil, 1 DD coil, 2 Min. k Max. k Max. currgnt
mm uH uH
<260 104,41 127,88 0,08 0,13 40

B.1.4

B.1.4.1

General

MF-WPT4/Z3 reference EVPC

The Z3 class reference EVPC covers the ground clearance range of 170 mm to 250 mm and
can deliver full power at output voltages of 300 V DC to 750 V DC.

B.1.4.2

Mechanical specifications

Figure B.7 shows the general layout and Figure B.8 shows the mechanical dimensions of the
MF-WPT4/Z3 reference secondary device.
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Figure B.7 — General layout of the MF-WPT4/Z3 reference secondary device

2.00
1500

I/I/I//ﬁ

e

493.50

2000

A00.00

4340

1500

120.00

25.00

Figure B.8 — Mechanical dimensions of the MF-WPT4/Z3 reference secondary device

B.1.4.3 Electrical specifications

Figure B.9 shows the schematic of the power electronics for the MF-WPT4/Z3 reference EVPC.
This circuit consists of independent circuits of a circular coil or a DD coil, connected in parallel
at each rectifier output to charge the battery.
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Table B.5 and Table B.6 show the electrical specification of the MF-WPT4/Z3 reference EVPC.
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Secondary coil (Circular coil)

Secondary coil (DD coil)

Capacitance for Circular coil compensation (Seriesituning capacitance)
Capacitance for DD coil compensation (Series tuning capacitance)
Parallel capacitance (Parallel tuning capacitance, Cx)

Matching inductance (Tuning inductance, Lx)

Rectifier

Battery

NGO RWN =

Figure B.9 — Schematic of the EV power electronics for the MF-WPT4/Z3 reference HVPC

Table B.5 — Values of circuit elements

B4ttery voltage Circular coil_cap.;3 DD coil_cap., 4 Parallel cap., 5 Matching_ind}, 6
VvV DC nk nF nF uH
300 to 750 72:43 53,12 152,57 11,49

Table'B.6 — Secondary coil inductance and coupling factor

RAir gap Circular Coil, 1 DD Coil, 2 Min. k Max. k Max. currgnt
mm uH uH
<300 120,03 155,32 0,07 0,11 40

B.2 Multi-phase coil reference EVPCs for MF-WPT5

B.2.1 General

Clause B.2 describes reference EVPCs for MF-WPT5, Z classes Z1, Z2 and Z3.

The centre alignment point for the MF-WPT5 reference secondary devices described in
Clause B.2 is 0 mm in X- direction and 0 mm in Y- direction with respect to the geometric centre
of the secondary device when paired with the primary devices.

The rated output power of MF-WPT5 reference EVPCs is 50 kW.
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B.2.2 MF-WPT5/Z1 reference EVPC
B.2.2.1 General

The Z1 class reference EVPC covers the ground clearance range of 100 mm to 150 mm and
can deliver full power at output voltages of 300 V DC to 750 V DC.

B.2.2.2 Mechanical specifications

Figure B.10 shows the general layout and Figure B.11 shows the mechanical dimensions of the
MF-WPT5/Z1 reference secondary device.

Aluminum plate

Ferritediles

Circular coil

DD cail

Litz tray

Figure B.10 — General layout of the MF-WPT5/Z1 reference secondary device
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Figure B.11 — Mechanical dimensions of the MF-WPT5/Z1 reference secondary devjice

B.2.2.3 Electrical specifications

Figune B.12 shows the-schematic of the power electronics for the MF-WPT5/Z1 reference BVPC.

This
ate

ircuit consists-of-independent circuits of a circular coil or a DD coil, connected in pa
ch rectifier output to charge the battery.

Tabl¢ B.7 and Table B.8 show the electrical specification of the MF-WPT5/Z1 reference E

rallel

VPC.



https://iecnorm.com/api/?name=698cf86dabd1f95f565fe7342ff5a590

IEC PAS 61980-5:2024 © |EC 2024 - 47 -

w
(@]

A ——w

%

n
[e)]

I YYYY |
I

Secondary coil (Circular coil)

Secondary coil (DD caoil)

Capacitance for Circular coil compensation (Series tuning capacitance)
Capacitance for DD coil compensation (Series tuning capacitance)
Parallel capacitance (Parallel tuning capacitance, Cx)

Matching inductance (Tuning inductance, Lx)

Rectifier

Battery

NG EWN =

Figure B.12 — Schematic of the EM\power electronics for
the MF-WPT5/Z1 reference EVPC

Table B.7 — Values’of circuit elements

B4ttery voltage Circular coil_cap., 3 DD coil_cap., 4 Parallel cap., 5 Matching_ind.,
V DC nF nF nF uH
300 to 750 90,08 110,59 330,98 5,30
Table B.8 — Secondary coil inductance and coupling factor
RAir gap Circular Coil, 1 DD Coil, 2 Min. k Max. k Max. currgnt
mm uH uH
<200 60,46 55,17 0,12 0,20 85

B.2.3

B.2.3.1 General

The Z2 class reference EVPC covers the ground clearance range of 140 mm to 210 mm and

MF-WRT5/Z2 referenree EVPGC————— |

can deliver full power at output voltages of 300 V DC to 750 V DC.

B.2.3.2

Figure B.13 shows the general layout and Figure B.14 shows the mechanical dimensions of the

Mechanical specifications

MF-WPT5/Z2 reference secondary device.
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Figure B.13 — General layout of the MF-WPT5/Z22 reference secondary device
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Figure B.14 — Mechanical dimensions of the MF-WPT5/Z2 reference secondary device


https://iecnorm.com/api/?name=698cf86dabd1f95f565fe7342ff5a590

IEC PAS 61980-5:2024 © |EC 2024 - 49 —

B.2.3.3 Electrical specifications
Figure B.15 shows the schematic of the power electronics for the MF-WPT5/Z2 reference EVPC.

This circuit consists of independent circuits of a circular coil or a DD coil, connected in parallel
at each rectifier output to charge the battery.

Table B.9 and Table B.10 show the electrical specification of the MF-WPT5/Z2 reference EVPC.

ﬁ 6
Y Y Y Y
C 1] 1
1 m— 7
3 6
|| Y YY Y ||
[
4 6 8
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2 -5 7
4 6
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1. Secondary coil (Circular coil)
2. Secondary coil (DD coil)
3. Capacitance for Circular coil compensation (Series tuning capacitance)
4. Capacitance for DD coil compensation (Series tuning capacitance)
5. Parallel capacitance (Paralleltdning capacitance, Cx)
6. Matching inductance (Tuning inductance, Lx)
7. Rectifier
8. Battery
Figure B.15'=-Schematic of the EV power electronics for
the MF-WPT5/Z2 reference EVPC
Table B.9 — Values of circuit elements
Battery voltage Circular coil_cap., 3 DD coil_cap., 4 Parallel cap., 5 Matching_ind., 6
VvV DC nF nF nF uH
300 to 750 75,16 60,16 315,22 5,56
Table B.10 — Secondary coil inductance and coupling factor
Air gap Circular coil, 1 DD coil, 2 Min. k Max. k Max. current
mm uH uH

<260 85,72 83,39 0,11 0,17 85
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B.2.4 MF-WPT5/Z3 reference EVPC
B.2.4.1 General

The Z3 class reference EVPC covers the ground clearance range of 170 mm to 250 mm and
can deliver full power at output voltages of 300 V DC to 750 V DC.

B.2.4.2 Mechanical specifications

Figure B.16 shows the general layout and Figure B.17 shows the mechanical dimensions of the
MF-WPT5/Z3 reference secondary device.

Aluminum plate

Ferrite-tiles

Circular coil

DD caoil

Litz tray

Figure B.16 — General\layout of the MF-WPT5/Z3 reference secondary device
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Figure B.17 — Mechanical dimensions of the MF-WPT5/Z3 reference secondary devjice

B.2.4

Figuf
This

3 Electrical specifications

circuit consists of independent.circuits of a circular coil or a DD coil, connected in pa

at edch rectifier output to chargeithe battery.

e B.18 shows the schematic of the'power electronics for the MF-WPT5/Z2 reference HVPC.

rallel

Tabl¢ B.11 and Table B.12, show the electrical specification of the MF-WPT5/Z3 referfence

EVP

5
L.
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Figure B.18 — Schematic of the EV/power electronics for

Secondary coil (Circular coil)
Secondary coil (DD coil)
Capacitance for Circular coil compensation (Series tuning capacitance)
Capacitance for DD coil compensation (Series tuning capacitance)

Parallel capacitance (Parallel tuning capacitance, Cx)
Matching inductance (Tuning inductance, Lx)

the MF-WPTS5/Z3 reference EVPC

Table B.11 — Values of circuit elements

B4ttery voltage Circular coil_cap., 3 DD coil_cap., 4 Parallel Cap., 5 Matching_ind.,
VvV DC nF nF nF uH
300 to 750 63,93 48,40 346,74 5,06
Table B.12-— Secondary coil inductance and coupling factor
Air gap Circular coil, 1 DD coil, 2 Min. k Max. k Max. currgnt
mm uh uh
<300 75,20 72,02 0,09 0,14 85
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Annex C
(informative)

Multi-phase coil topology for DWPT power transfer

System description of the power transfer system

The dynamic wireless power transfer system as described in Clause C.1 is based on the
prmcrple of power transfer via aIternatmg magnetlc f|eld The system conS|sts of several prlmary

secopdary receiver coil devrce The primary coil devices of the segments are of srmrlar ype,

the lg

The
tran
of mg
track|

ngth of the primary segments is flexible. The minimum length consists of 2,5 pole pit
primary devices shall be in-ground mounted. Electric power of up to 50.kW ca

hes.
be

erred and therefore the system is designed for the light duty power class. Electric power

bre than 50 kW is possible in heavy duty power class. Several primary coilssections fg
section. The track section length depends on the application. See Figure C.1.
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plane .6
N
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sec. coil
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sec. rectifier
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Figu
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[e C.7 - Mechanical arrangement of multi-phase coil topology DWPT power trarn

The primary coil segment consists of a road side transmitter coil segment for dynamic wireless
power transfer in the light and heavy duty power class depending on the coil design. The primary
device consists of a multi-phase coil system which generates an alternating magnetic field
distribution which moves along the track in traveling direction X. The primary coil system might

cons

ist of a back side ferrite plate. See Figure C.2.
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Figure C.2 — Magnetic field distribution of reference primary coil device
The moving speed of the alternating magnetic field distribution depends on the pole pitch

the A
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\C-frequency. At pole pitch = 0,6 m and«frequency /' = 85 kHz, the moving spe
102,000 m/s. The secondary coil devicecmight consist of a single phase topology
Lphase coil topology.

Primary device

Primary coil segment

primary device supports’Z-gaps from 100 mm to 300 mm. Similar coil segments,
sting of several palé\pitch pairs installed in one single line in driving direction (X) pr
huous power. Also)a single secondary coil device receives continuous power indeper
the secondary. coil position due to the moving primary field characteristic. Primary

devid
mag

presgnce of.the receiver coil of a vehicle is detected (section active). The inductance of

coil

frequency).

e individual.\multi-phase power inverters provide electric alternating current for
etic field\«generation. The coil segments do not activate (section inactive) unti

egmentis to be compensated by a suitable compensation network (resonance at oper

and
ed is
or a

each
pvide
dent
coil
coil
the
each
ating

A primary coil device consists of multiple phase coil sets each of identical coils — one after the
other — which are of rectangular shape with no overlap. Each set of phase coils is shifted against
the other set of phase coils in accordance to the number of phases (half pole pitch length in a
2-phse system) The coils are planar coils preferably placed on a plane of material with high
permeability (e.g. ferrite). The magnetic field generated by the primary device is of longitudinal

type

(circle-coil topology).

Annex C does not give a predefinition of the resonance circuit of the primary device. The
manufacturer of the primary device is free to choose whether the current source capacity is
reached by passive resonance circuit means or active current control.
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