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Overview
• CUNA presentation
• The print of the Electric Vehicles in the Mobility System
• The integrated system Electric Vehicle – infrastructure
• Addressing system optimisation
• Wireless Power Transfer technology impact
• Standards guidance for the design and the management of 

the Vehicle-User-Grid system
• Standard harmonisation for the interoperability of vehicle-

infrastructure
• User support for vehicle charging



ISO & CEN
Structure and National Contribution
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members companies
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National Representative 
within ISO & CEN
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JISC/
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Member countries
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ISO 19363 Electrically propelled road vehicles – Magnetic field Power 
Transfer – Interoperability and Safety requirements

• Giampiero Brusaglino (ATA) is the Italian Delegate in 
ISO/TC22/SC21/WG1 (responsible for the development of the item)

• The document is published as ISO/PAS 

• Focus point having relation with FABRIC development:
– Flux geometry/ coil geometry
– Core specification
– Operating frequency
– Alignment tolerance requirements
– Location of secondary device
– Control loop of power transfer and response time of the loop
– Parameters needed to be exchanged for interoperability
– Resonant circuit topology, coupling factor and impedance (informative)

Standards ISO, IEC, SAE, UL on wireless charging  
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• User need, concept and requirements for ICT solutions
• Review of existing ICT solutions and technical benchmarking
• Prototype of ICT modules for the on board information strategies
• Technical and user requirements
• Specification document
• Architecture definition
• Assessment of the technical feasibility of ICT and charging solutions
• FABRIC final use cases
• FABRIC test scenarios
• FABRIC needs

FABRIC – Standards interactive information opportunities

6* ICT = information and communication technologies
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Electric Vehicle life cycle impact in a sustainable Mobility System 

European Projects support



User – Vehicle – Infrastructure: the impacting factors



Key factors for an effective e-Mobility system

Strategic location of the charging facilities network
Strategic sizing of power supply charging stations with buffers for fast
charging and for storing energy from external energy sources

Communication system network Vehicle-User-Infrastructure
operated by the e-Mobility Service Provider coordinated with the traffic
control

User friendly Vehicle – Infrastructure interaction
Route guidance
Pre-negotiation
Assisted driving



The European Project EV-CONNECT for a strategic establishment of charging 
points and definitions of actions for the Network implementation
(January 2014 – June 2015)



SAFETY AND USER
FRIENDLINESS

ENVIRONMENT
CONSERVATION ENERGY ECONOMY

E-Mobility
mandates

RESS DESIGN D

PRODUCTION

OPERATION

RESS RECYCLING
Vehicle life cycle

Standard ISO 6469 Safety

-1 On board RESS

-2 Protection against failure

-3 Protection against
electric shock

-4 Post crash electric safety

E-MOBILITY 
MANAGEMENT MICROGRIDS

Standard ISO 8714 
Consumption
and Range

Standard ISO 8715
Road operating 
characteristics

ISO/TR 11055
Charge balance

ENERGY PRODUCTION
AND TRANSMISSION

ON ROAD WIRELESS
POWER TRANSMISSION

STATIC STATIONARY DYNAMIC

CHARGING 
STATIONS

CONDUCTIVE WIRELESS

BATTERY
BUFFER

E Mobility  
mandated

targets

ISO 19363 Magnetic Field Power Transfer
IEC 61980 EV Wireless Power Transfer  (WPT)
ISO/IEC 15118 V2G Communication  Interface

Communication  with
Infrastructure

Standard IEC 61851-1 General 
procedures

ISO 17409 (with IEC/TC 64)
Connection vehicle to an 
external power supply

Integrated Electric Vehicle – Infrastructure System:    The battery involvement



Vehicle life cycle parameters impact on environment and human health
The battery impact



Electric Vehicle / 
Storage system

definition

Strategic Electric
Energy supply

Network

Magnetic Field  
Wireless Power 

Transfer Interface

Communication User -
Management Center -

Infrastructure

System optimization User – Vehicle -Grid

The key elements of the Electric Mobility system impacting the 
vehicle use and the definition of the on board storage system

Assisted 
approach



IEA, IA-HEV Task 26 Workshop, Rotterdam, NL28-29 June 2016

The Standardization guidance

SAE J2954

ISO 19363

IEC 61980-1

IEC 61980-2

IEC 61980-3

ISO/IEC 
15118

STANDARD FOCUS

SAE 2847/6 Wireless charging communication between plug-in electric vehicles and the 
utility grid

Electric vehicle wireless power transfer (WPT) systems
Part 1: general requirements

Part 2: Specific requirements for communication between electric road vehicle 
(EV) and infrastructure with respect to wireless power transfer (WPT) systems

Part 3: Specific requirements for the magnetic field wireless power transfer 
systems

Electrically propelled road vehicles
Magnetic field wireless power transfer – safety and interoperability requirements

Road vehicles – vehicle to grid communication interface 

Wireless charging of electric and plug-in hybrid vehicles

IS

TS

TS

PAS

IS

TIR

RP

COM

COM

COM

COM

COM

COM

COM

Presented at FABRIC IEVC’14 Standardization workshop



ISO 19363 Electrically propelled road vehicles – Magnetic field Power Transfer –
Interoperability and Safety requirements
IEC 61980  Electric vehicle wireless power transfer (WPT) systems
- Part 1: General requirements
- Part 2: Specific requirements for communication EV and infrastructure
- Part 3: Specific requirements for the magnetic field power transfer systems
ISO/IEC 15118 Road vehicle to grid communication interface
- Part 1: General information and use-case definition
- Part 2: Network and application protocol requirements
- Part 6: General information and use-case definition for wireless communication
- Part 7: Network and application protocol requirements for wireless communication
- Part 8: Physical layer and data link layer requirements for wireless communication
SAE J2954  Wireless Charging of Electric and Plug-in Hybrid Vehicles 
(published  as SAE TIR  J2954)
SAE J2836/6 J2847/6 J2931/6  Communication for inductive charging 
SAE J1773  Electric Vehicle Inductively Coupled Charging 
(published as recommended practice)
UL 2750  Wireless EV charging

Wireless Power Transfer technology International Standards



IEA, IA-HEV Task 26 Workshop, Rotterdam, NL28-29 June 2016

Standards integration
SAE TIR J2954* standardizes:
• Frequency band (81,39-90kHz)
• Safety 
• Interoperability 
• EMC/ EMF limits 
• Coil definitions 
• For WPT 3.7kW, 7.7kW, 11kW, 22kW

IEEE Standards Organization has initiated a Electric Vehicle Wireless Power Transfer 
Industry Connections Activity.

Motivation and goal:
This IEEE Standards Association Industry Connection Activity is related to 
pre-standardization efforts in the domain of Electric Vehicle Wireless Power Transfer 
with a particular focus on dynamic wireless charging as these efforts address the 
range limitation of electric vehicles as well as the cost aspect of the vehicle energy 
storage and complement the current standardization activities of the SAE (TIR J2954) 
which is centered on static charging.

* available from the SAE website since May 31st



Demonstration of Wireless Power Transfer at IEA workshop in Rotterdam on 29 June 2016



26 5 6/0 /201 FABRIC Plenary Meeting, Athens

Steps toward an integrated vehicle - infrastructure system
ISO - IEC Standard coordination

Presented at ISO Meeting on 19363, Berlin 11-13 May 2016 





Magnetic Field Wireless Power Transfer system

Structure of MF-WPT system  (from ISO PAS 19363)

1 MF-WPT system a MF-WPT    b communication

11 Primary device (off-board)
12 Off-board power components
13 Supply equipment communication controller
14 EV supply equipment
15 Supply device

21 Secondary device
22 On-board power components
23 EV communication controller
24 F-WPT vehicle power circuit
25 Electric Vehicle device





User approach to the charging station



Gérard SEGARRA
Chair ETSI TC ITS/WG1

  



ITS EUROPEAN CONTEXT
(ITS: Intelligent Transport Systems)

Frequency spectrum allocation
(5.9 GHz) for V2V & V2I
R&D Projects (CVIS, SAFESPOT…)

M/453 Standardization Mandate
Field Operational Tests (FOT)

ITS Directive (published EC JO Sept 2010)

• AUDI
• BMW
• DAIMLER
• FIAT
• HONDA

• OPEL
• RENAULT
• VOLVO
• VW



ITS SCOPE: Road Co-operative
Systems

�WAVE
Technology
5.9 GHz

� Range:
300m to 1Km

� V2V & V2I



APPLICATION TO EVs

An electric vehicle is an Intelligent Transport System. It
shall be conforming to ITS standards. 
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EV Charging 
through PLC

(ISO 15118)
SAP

SAP

SAP

SA
P

SA
P

SA
P

SA
P

SA
P

SA
P

Access to Vehicle Electronics
& Navigation system

Data Presentation
Communication Management

TCP / UDP
IPv6 + NEMO

• Charging Spot Notification
• Charging Spot reservation /

payment. 
• EV Energy status & needs

PLC WLAN:G5A, 
G5B, G5C

WAN:2G, 
3G, 4G
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WG1 Work programme

EV Charging Spot Notification (POI Notification)

GLOBAL NETWORK
e.g. Internet

3 / 4 G

ITS 5.9 GHZ

POI
EV Charging Spot /
Road Side Unit

EVSE
(EV Supply
Equipment) � Nbre of available charging spots per type

(Standard, High speed, quickdrop, inductive…etc)
� Opening days / hours & Waiting time
� kWh price according to day time
� Charging spot location
� Accepted payment facilities
� Possible loading spot reservation
�…etc.
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WG1 Work programme

EV Charging Spot Reservation / Payment

GLOBAL NETWORK
e.g. Internet

3 / 4 G

ITS 5.9 GHZ

POI
EV Charging Spot /
Road Side Unit

EVSE
(EV Supply
Equipment)

� Reserve an energy supply socket outlet
according to agreed charging procedure
� Pay the energy in the vehicle or 
� Pay the energy at the EVSE level

2

Payment
In Vehicle



WG1 Work programme

GRID Management

GLOBAL NETWORK
e.g. Internet

3 / 4 G

ITS 5.9 GHZ

POI
EV Charging Spot / 
Road Side Unit

EVSE
(EV Supply
Equipment) � Remaining Battery autonomy

� Electricity consumption forecast
� Available energy to GRID
� Charging capabilities and offer 

according to customer’ need
�…etc. 

3 ENERGY
PROVIDER



Areas object of standard harmonization

Wireless Power Transfer system basic structure
General system requirements
Power classes – Z classes
Interoperability
Performance requirements
Sequence of operation
Positioning
Frequency
Design - Dimensions
Reference devices
Charging controlling
Protocols – V2G communication
Safety – EMC - EMF
Testing



Cross reference Wireless Power Transfer (WPT) systems General

Standard
Subject

SAE TIR J2954
WPT for Light-Duty Plug-
in/ Electric Vehicles and 
Alignment Methodology

ISO 19363
Magnetic field WPT
Safety and 
Interoperability

IEC 61980-1
WPT systems
General 
requirements

IEC 61980-2
Communication
requirements
Vehicle-Infrastructure

IEC 61980-3
Specific requirements for 
fhe Magnetic Field WPT

-WPT  System 

-General system
requirements

-Interoperabiliy

5.1 Power classification

5.2 Z Classes

Compatibility

5 System description
MF-WPT Structure
(R.IEC 61980-1 8.1)

6 MF-WPT
interoperability

6.1 General
(R.IEC 61980-3, 7.103)
(R.IEC 61980-2, 5.4.2)
6.2 Classification of EV-

power circuits
(R.IEC 61980-3, 6.3)
6.2.2  MF-WPT classes
(R.SAE J2954, 5.1)
Table 1  MF-WPT Class 
interoperability requir.
6.2.3  Z classes
(R.SAE J2954, 5.2)

6 Classification
7 6.4 Areas of 

protection
(R.ISO 19363, 10.4)
7     Interoperability
8 General system

requirement
8.1 General  WPT 

(R.ISO 19363, 5)
8.2 Efficiency
8.2.1 WPT System-

efficiency
(R.IEC 61980-3,

8.2.301) 
(ISO 19363, 6.3.4)

5.1 General  
System schematics

(R.ISO 19363, 5)
See ISO/IEC15118 for 
optional HLCfunctions
5.2 System architectur
5.3 Configurations
5.3.2----5.3.6  (A----E)
5.4.1 General System

requirements
5.4.2 Interoperability

(R.ISO 19363, 6.1)
5.4.3 System configur.
5.4.4  OSI layers
5.4.5 Security
5.4.6 Timing requirm.
in annexes (A------E)

6 Classification
(R.IEC 61980-1, 6)

6.1.301 Pole geometry
6.1.302 Resonant circuit

topology
6.3 Transfer power

classes MF-WPT input
power classes
(R.ISO 19363, 6.2)

7 Interoperability
7.301 General (Ann. A-B)
7.302 Interoperability of-

power classes
(R.ISO 19363, 6.2.2)

8.2.301 MF-WPT system-
efficiency

(R.IEC 61980-1, 8.2.1,
ISO 19363, 6.3.4)

-Performance
requirements

-Interoperability

-Positioning

-Sequence of
operation

-Frequency

6.1 General  system req.
6.2  Functional/Phisical

requirements
6.2.3  Description of

wireless charging
operation

6.2.5  Frequency
6.2.6  Nominal position
6.2.7  Offset
6.2.8  Rotation,Roll,Yaw
6.2.9  Allowance for

Reactance

6.3 Performance requir.
6.3.2 Alignment

tolerance requirement
6.3.3 Power transfer

requirement
6.3.4 System efficiency-

requirement
6.4  Frequency
(R.SAE 6.2.5)

8.2 Efficiency
8.2.1 WPT System

efficiency
(R.IEC 61980-3,

8.2.301) 
(ISO 19363, 6.3.4)

6 General Operation
phases (figure 9)

7 Operational phases
7.1 Approaching
7.2 Recognition of 
supply device
Use cases according to 
ISO/IEC 15 118

7.303 Nominal frequency
(ISO 19363, 6.4, SAE 6.2.5)
7.304 Magnetic coupling

annexes (A------E)
7.305 Resonant circuits

in annexes (A—- E)
7.308 Gap classes

(R.cfr.SAE 2954, 5,2,
ISO 19363, 6.2.3)



Cross reference Wireless Power Transfer (WPT) systems Functions, Sequence (1)
Standard

Subject

SAE TIR J2954
WPT for Light-Duty Plug-
in/ Electric Vehicles and 
Alignment Methodology

ISO 19363
Magnetic field WPT
Safety and 
Interoperability

IEC 61980-1
WPT systems
General requirements

IEC 61980-2
Communication
requirements
between Vehicle and 
Infrastructure

IEC 61980-3
Specific requirements
for fhe Magnetic Field 
WPT

-Interoperability

-Functions

-Sequence
of operation

-

8 Interoperability
8.1 General
8.2 Interoperability
performance requirem.
13 Communication
Hardware, Software and 
Protocol
13.1 Introduction
Rely on SAE J2836/6, 
J2847/6 and J2931/6
13.2 Functions
supported by 
communication
13.2.1 WPT charging
spot discovery
13.2.2 Guidance and 
Alignment
13.2.3 Power Transfer 
Cycle Control
13.2.4 Monitoring of the 
Charging Process
13.2.5 Support for  
Alignment
13.3 Methods of 
Alignment
13.4 Minimum 
functionality of the 
Alignment System
13.5 Location of GA 
magnetic center

7 Functions
7.2 Service selection
7.2.2 Parameters to be 
exchanged for
interoperability
(R.SAE 8.2, IEC 61980-2, 
IEC  61980-3,Table1, 2)
7.3 Fine positioning
7.4 Pairing
7.5 Final compatib. check
7.6 Initial aligment check
7.7 Start power transfer
7.8 Power saver mode
7.9 Perform power
transfer
7.10 Stop power transfer
8 Sequence and 
communication
8.1 General
(defined in ISO 15118-2)
8.2 Sequence of 
functions (R.61980-3, 
ISO/IEC 15118-7)
8.2.1 Protocol flow 
stages and associated
messages (R.SAE 13)
8.2.2 Basic definition for 
Error Handling 
(R.ISO 15118-2)
8.3 Communication
(R.ISO 15118-8)

Annex A   Use cases
(informative)
A.1 General
A.2 Use case 
descriptions
(R. IEC 61980-2, -3, ISO 
19363 and SAE J2954)
A 2.1 UC Select «charging
spot»
A 2.2 UC Compatibility 
check
A 2.3 UC Fine Positioning
A 2.4 UC Pairing
Confirmation
A 2.5 UC Start Power
Transfer 
A 2.6 UC Perform Power
Transfer
A 2.7 UC Safety
Monitoring and 
Diagnostics
A 2.8 UC Stop Power
Transfer

(Ref. IEC 61980-2, -3 for
the corresponding
phases)

7.2 Recognition of
supply device (info)
(R.IEC 61980-1,

annex A, ISO 15118)
8  Activities
8.1 Communication-

setup (figure 11)
8.2-7.3 Fine positioning
8.3  Pairing (figure14)
8.4  Final compatibility

check (figure 14)
8.5 Initial alignment

check (figure 14)
8.6 Start Power

Transfer (figure 15)
8.7.1 Time schedul ed

power transfer (info)
(figure 17 and 20)

8.7.2 Power saver
wake up

8.7.3 Sleep/power-
saver (figure 17)

8.8  Perform power
transfer (61980-3)

8.9 Stop power transfer
(figure 18)

8.11 EV leave WPT spot
(figure 19)

8.301.1 Functions
provided by 
MF-WPT system

see IEC 61980-2, Cl.7 
R.ISO 19363, Cl.7.3-10

8.301.2 Optional
MF-WPT functions

8.301.3 Details of the
Mf-WPT functions

8.301.3.1  Final
compatibility check

8.301.3.2 Initial
alignment check

8.301.3.3 Start
power-transfer

8.301.3.4 Perform-
power transfer

8.301.3.5 Stop power
transfer

8.301.3.6 User
initiated stop
power transfer

8.301.3.7 Safety-
monitoring &
diagnostic

(R.SAE J2954, 13.2.4)
8.301.4 Power

transfer state
See IEC 61980-2 Cl.8



Cross reference Wireless Power Transfer (WPT) systems Functions, Sequence (2)
Standard

Subject

SAE TIR J2954
WPT for Light-Duty
Plug-in/ Electric
Vehicles and 
Alignment
Methodology

ISO 19363
Magnetic field WPT
Safety and 
Interoperability

IEC 61980-1
WPT systems
General 
requirements

IEC 61980-2
Communication
requirements
between Vehicle and Infrastructure

IEC 61980-3
Specific
requirements for 
fhe Magnetic Field 
WPT

-Interoperability

-Functions

-Sequence
of operation

-

See chart Function,
Sequence (1)

See chart Function,
Sequence (1)

See chart Function,
Sequence (1)

8.12 Safety monitoring
& diagnostics

8.12.2 Continuous
alignment check

8.12.3 Communication
link monitoring

8.13  Terminate communication
8.14  Terminate safety

monitoring & diagnostics
9 Control process states
9.1.1  Supply device state diagram
9.1.2  Stand by
9.1.3  Service initiated
9.1.4  Awaiting alignment
9.1.5  Idle
9.1.6 Power transfer
9.1.7  Service terminated occupied
9.1.9  Sleep Mode
9.2  Supply device state transition
9.3.1 EV state diagram
9.3.2 Stand by
9.3.3 Service initiated
9.3.4 Awaiting alignement
9.3.5 Idle
9.3.6 Power transfe ready
9.3.7 Power transfe active
9.4  EV state transition
9.5  System state definition

See chart 
Function,
Sequence (1)



Cross reference Wireless Power Transfer (WPT) systems Design, Dimensions

Standard

Subject

SAE TIR J2954
WPT for Light-Duty Plug-
in/ Electric Vehicles and 
Alignment Methodology

ISO 19363
Magnetic field WPT
Safety and 
Interoperability

IEC 61980-1
WPT systems
General requirements

IEC 61980-2
Communication
requirements
between Vehicle and 
Infrastructure

IEC 61980-3
Specific requirements
for fhe Magnetic Field 
WPT

-Design

-Dimensions

7 Phisical dimensions and 
Parameters
7.1--7.4 GA coil mounting
7.4--7.9 VA coil location
Assembly sizes related to 
interoperability are 
specified in Appendices
8 Interoperability
8.1 General
8.2 Interoperability
performance requirement
8.3 Master-VA 
specifications (Table 11)
8.3.1 M-VA-WPT1/Z1
Mechanical design in 
Appendix Am
Electrical design in 
Appendix Ae
8.3.2-----8.3.6 M-VA-
WPT1/Z2, Z3
WPT2/Z1, Z2,  Z3
Mechanical and electrical
design in Appendices
8.3.7 Reference-GA 
specifications (Table 12)
8.3.8-----8.3.10 
R-GA-1, -2, -3
Mechanical and electrical
design in Appendices

6.5 Reference EV devices
Reference EV devices for
MF-WPT1 and MF-WPT2 
are described in Annexes
A , B, C, D
(R.SAE TIR J2954 8.3, 
8.3.1, 3.2, 3.3, 3.4, 3.5, 
3.6)
(R. IEC 61980-3, Annexes)
Corresponding reference
supply devices proposals
(informative) 
For MF-WPT1 and MF-
WPT2 
Annex E
(R.SAE TIR J2954 8.3.7, 
8.3.8, 83.9, 8.3.10)
(R.IEC 61980-3, Annexes)

8.3  Measurement
convention

8.3.3  Measurment
convention of
parking space

8.3.4  Measurement
convention  of  offset 
8.3.5  Measurement
convention of the 
primary device
8.3.6  Distance
between primary and 
secondary device
8.3.7 Primary device
mounting
8.3.8 In-ground-
mounting
8.3.9 On-ground-
mounting
8.4 Primary and 
secondary device
construction
(R.61080-3)
(R. ISO 19363)
8.8 Circuit topology
(R.61080-3)
9 Communication
(R.61080-2)

Annex A (normative)-
Groud Mounted
Primary Device-
(System AA)

Annex B (normative)-
Magnetic field WPT-
(System BB)

Annex C (normative)
Magnetic field WPT-
(System CC)

Annex D (informative)
Parameters

Annex E (informative)
Magnetic Field MF-
WPT for Heavy-duty 
vehicles

Annex F (informative)
Control loop



Cross reference Wireless Power Transfer (WPT) systems EMC - Safety

Standard

Subject

SAE TIR J2954
WPT for Light-Duty Plug-
in/ Electric Vehicles and 
Alignment Methodology

ISO 19363
Magnetic field WPT
Safety and Interoperability

IEC 61980-1
WPT systems
General requirements

IEC 61980-2
Communication
requirements
between Vehicle
and Infrastructure

IEC 61980-3
Specific requirements
for fhe Magnetic Field 
WPT

-EMC

-Safety

9 ELECTROMAGNETIC 
COMPATIBILITY (EMC) --
ELECTROMAGNETIC 
EMISSIONS
9.1.1 Radiated emission
due to WPT
(R.ANSI C63.30)
9.1.2 Unintentional
Radiation
(R.CISPR11 – EN 55011)
9.1.3 Intentional
Radiation
(R.EN300330)
9.2 Conducted Emissions
9.2.2 Conducted
Immunity
9.2.3 Electrostatic
Discharge
9.3 Component EMC
9.3.1 Electromagnetic
Immunity
(R.EN 61000-4-3, 
IEC 61000-4-6)
9.3.6 Electrical Fast 
Transients
(R.IEC 61000-4-1-11)
9.3.8 Magnetic Field 
Immunity
(R.IEC 61000-4-8)

9 EMC requirements
The device shall be compliant
with the EMC outlined by 
CISPR/D (under development)
10 Safety requirements
10.1 Protection in case of 
unintended power transfer
10.2 Protection against
electrical shock
Design and testing for 
protection shall be in 
accordance with ISO 6469-3
Note: Requirements on post-
crash electrical safety are 
specified in ISO 6469-4
10.3.1 Protection agains
overcurrent
10.3.1 Overload protection
For live conductors of voltage
class Bcicuits according to their
cross sectional area
10 3.2 Short circuit protection
Cross sectional area of live 
conductors of voltage class B 
shall have a short circut
current withstand rating (I2t) 
according to max. short-circuit
current of an electric power
source

11 Specific requirements
for WPT systems
11.5 Overload protection
and shortcircuit
withstand
(R.ISO 19363, 10.3.1, 
10.3.2)



Cross reference Wireless Power Transfer (WPT) systems EMF -Safety

Standard

Subject

SAE TIR J2954
WPT for Light-Duty Plug-
in/ Electric Vehicles and 
Alignment Methodology

ISO 19363
Magnetic field WPT
Safety and 
Interoperability

IEC 61980-1
WPT systems
General requirements

IEC 61980-2
Communication
requirements
between Vehicle and 
Infrastructure

IEC 61980-3
Specific requirements
for fhe Magnetic Field 
WPT

-EMF

-

10 Emf Exposure to 
Humans & implanted
medical devices
(R: ISO 19363, 10.4)
10.1 General
EMF management regions
illustrated in Figure 18 and 
19
(R.ISO 19363, 10.4.2)
10.2 Application Vehicle
Level EMF Requirements
Compliance with 
guidelines referenced in 
ICNIRP 2010
(R.ISO 19363, 10.4.3)
Table 8 and 9: EMF 
exposures reference levels
and basic restriction levels
referenced in ICNIRP 2010
Appendix M- EMF LIMITS
Table M1-International 
EMF limit comparison
Table M2-Methods of 
measurement
Table M3-EMF regions and 
specification (R.10.1,10.2)
(R.ISO 19363,10.4.2)
Appendix N-UL reference
standards for ground
assembly

10.4 Protection of 
humans against
electromagnetic effects
(R. SAE J2954, 10)
10.4.1 General
10.4.2 Protection areas
(R.SAE J2954, 10.1)
10.4.3 Requirements for 
protection against
exposure to hazardous
electromagnetic fields
In accordance with 
ICNIRP Guideline 2010
(R. SAE J2954, 10.2)
10.4.4 Requirements to
protect functionality of 

active implantable
medical devices (AIMDs)
(R.ISO 14117-1)
Table 9 – Limits for AIMD

Annex C (informative)
EMF, protection from 
electromagnetic field
C.1 Protection from 
electromagnetic field
C.2 Assessment of 
electronic and 
electrical equipment
C.3 EMF measurement
procedure
C.4 Measurement
points



Cross reference Road vehicles - Vehicle to grid communication interface General
Standard
Subject

ISO/IEC 15118-1
General information and 
use-case definition

ISO/IEC 15118-2
Network and 
application protocol
requirements

ISO/IEC 15118-6
General informtion and 
use case definition for 
wireless communiction

ISO/IEC 15118-7
Network and 
application protocol
for wireless 
communication

ISO/IEC 15118-8
Phisical layer and data 
link layer requirements
for wireless 
communication

-General
requirements

-System
architecture

-Sequence of
operation

-Positioning

-Charging
controlling

-Protocols- V2G 
communication

7.1  Use case elements
Function groups (Fig. 4)
Overview of elements of 
use cases (Table 2)
7.2 Start of charging
process [A]
7.3 Communication set-
up [B]
7.4 Certificate handling
[C]
7.5 Identification and 
authorisation [D]
7.6Target setting and 
charging scheduling [E]
7.7 Charging controlling
and re-scheduling [F]
7.8 Value added services
[G]
7.9 End of charging
process [H]
(R. ISO 19363, 7.3—7.10)

5    Conventions
5.1 Definition of OSI

based services
6 Document overview

Figure2 describes
the organization of 
the different ISO/IEC 
15118 documents and 
the usage,according to 
OSI layered
architecture (V2G 
communication
document overview)
7 Basic requirements

for V2G
communication
(R.ISO/IEC 15118-1)

7.2 Service primitive-
concept of OSI

layered architecture
7.3  Security concept
8   Application Layer

messages
Annex A Mapping of

Part 1 use case-
elements

Annex B ISO/IEC15118
message element

names to SAEJ2847/2
Annex C Schema

definition

5 Requirements
5.1  General-

(R.15118-1)
5.2 Communication
infrastructure
Infrastructure with a 
unique SECC (Fig.1)
6 Actors 

(R. 15118-1, 7.1)
7 Use case elements
7.1General description-
wireless specificity
Use case function
(ISO/IEC 15118-1,Fig.2)
7.2.3 In case of WPT 
Sequence illustrating
the situation (fig.5) 
«Associate then park»
Situation (fig.6)«Park 
then associate» 
7.3 Wireless communic.  
sequence of functions
(R. 15118-1, 7.2 - 7.9)
Table 2 Overview of 
elements of use cases, 
(R.15118-1,  R. ISO-

19363,7.3 –--- 7,10) 
8 Use case description
(R.15118-1, 15118-2)

5    Conventions
5.1 Definition of OSI-

based services
(Ref, 15118 -2, 5.1)

6 Document
overview

(Ref. 15118-2)
7  Basic requirements

for V2G
communication
(Ref. 15118-6)

7.2  Serviceprimitive-
concept of OSI

layered architecture
(Ref. 15118-2)

7.10 Application-
layer
(Ref. 15118-2)

8  Application Layer
messages
(Ref. 15118-2)

8.4.2.1  Pairing
(Ref. ISO 19363,SAE

J2954 and IEC 61980)
8.4.3 Common

messages
(R.15118, no changes)
8.6 Identification-

Modes and Message
Set definitions

Annexes A,B,C 
(R.15118-2)

5.1 Definition of OSI-
based services

(Ref. ISO/IEC 10731)
6 System architecture
6.1  Communication

layers overview (Fig.1 
Overview of 15118-1,ISO 
15118-2 and 15118-8 
7 Wireless commun.req.
7.1  Overview
EVCC and SECC make use 
of WLAN as specified in 
IEEE 802.11-2012
7.2   SECC requirements
7.2.1 WLAN technology
(R.IEEE/Std 802.11-2012)
7.2.2 WLAN frequency-

and channel
(R.ISO 15118-1 Rev.2)

7.2.6.1  Pairing with
wireless power transfer 

(R.IEC 61980 , ISO 19363)
7.3.1 EVCC WLAN 
technology
(R.IEEE/Std 802.11-2012)
Annex A Mounting
location of wireless 
communication
module/antenna
Annex B Interference
scan and auto channel
selection example



Approach to the charging station

ISO 19363      Magnetic field power transfer – Interoperability and safety requirements
ISO/IEC 15118-2  Network and application protocols requirements
IEC 61980-2          Specific requirements for communication between EV and infrastructure
IEC 61980-3          Specific requirements for the magnetic field wireless power transfer system



Sequence of Functions for Wireless Power Transfer
(Ref. IEC 61980-2,  ISO 19363,  ISO/IEC 15118-2, IEC 61980-3, SAE TIR J2954)

Approaching - Communication set up:  will be initiated by EVCC and confirmed by SECC
Recognition of supply device – exchange of compatibility information: EVCC will send initial
compatibility request message with the necessary compatibility information about the 
secondary device. The SECC will respond with the initial compatibility check response message
containing the necessary compatibility information for all of its primary devices.
Fine positioning: where EV enters into the  chosen WPT spot and some form of guidance is

provided to the driver for properly positioning
Pairing: shall enable both SECC and EVCC to uniquely identify the dedicated primary device by:
• Pre-programmed recognition (e.g. private garage with supply device automatically recognized)
• Primary device or secondary device emits a signal recognized by the EV or by the supply device
Final compatibility check:  Exchange and negotiate WPT parameters for interoperability
Initial alignment check:  efficiency check of power transfer (not at maximum power)
Start power transfer
Perform power transfer:  output power adjusted by message exchange between EVCC and SECC
Safety monitoring & diagnostics:
• Communication link monitoring
• Continuous alignment check
• Failure conditions monitoring
• Thermal monitoring



Parameters to be exchanged for interoperability
(From ISO 19363)

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
• Maximum operating frequency
• Type of geometry of the secondary device
• Circuit topology
• Fine positioning methods
• Pairing methods
• Initial alignment check methods
• Manufacturer ID
EVCC expects corresponding information from the SECC according to IEC 61 980-2



Operation process and phases
(From IEC 61980-2)

Approaching:  EV detects the SECC’s communication systems
Recognition:  UC select charging spot (according to IEC 61980-1)

Communication set up (according to ISO/IEC 15118 series)
Exchange of compatibility information

Fine positioning (sequence describing how EV moves from near the supply device to parking
Positioning methods: Command & control shall support several positioning methods, as:

-manual: the driver is expected to manoeuvre EV without any support
-low power (magnetic) excitation from supply device (Primary LPE)
-low power (magnetic) excitation from EV (Secondary LPE)

EV query supply device for vectors to the supply device
-Bluetooth Smart signal from supply device (Primary Bluetooth)

EV provides signal to driver toward the supply device
Bluetooth Smart signal from EV (Secondary Bluetooth)
Radar detection of EV by supply device (Primary Radar)
Radar detection of supply devic by EV (Secondary Radar)



Wireless charging assisted approach concept

Source: IKA presentation for EU Project UNPLUGGED 





Future plan: bring everything together through middleware

From NEMO project DoW



Conclusion

The Wireless Power Transfer technology application, with the Information-
Communication network for the relevant system management and as
supportive mean to the user for the practical operation, will play a
substantial role in the diffusion of the Electric Mobility, bringing a
contribution to the Energy economy and to the conservation of the
environmental quality.

A harmonized frame of Standards from International Bodies ISO, IEC, SAE,
UL, ETSI, dedicated to the Wireless Power Transfer system and the relevant
Communication technologies, is under development, with interactive liaison
to European projects of technology developments.
These Standards intend to be a guidance for the development of the
technology application, the realisation of interoperable systems and for the
electric vehicle users in the mission planning and practical operation.
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