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New technologies for battery charging

Magnetic Field Wireless Power
Transfer

A presentation in the frame of the European Project
FABRIC

easibility analysis and development of on-road charging solutions
for future electric vehicles
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The Electric Vehicles in the frame of the Intelligent Transport System
Toward an integrated vehicle — infrastructure system design

User — Vehicle — Infrastructure: the impacting factors

The European Project FABRIC: Magnetic Field Wireless Power Transfer
Operational modes — Testing program - Standardization

Toward «hand-free» battery charging

An invitation to a design exercise



Shaping an Electric Vehicle in the frame of the city mobility system
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The key elements of the system




Electric Vehicle Harmonization wthin the eMobility system

addressing the best use of the energy and the user convenience

 The design of the vehicle system with particular regard to the on board storage and to
the vehicle use can be considered in relation with the possible application of the new
technologies on Wireless Power Transfer, the Information and Communication
Technology and the functional support of the Service Providers acting in the Hyper

Network
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Toward an integrated vehicle — infrastructure system design: the key factors
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Steps toward the development of the intellige =—==
integrated vehicle- infrastructure system

Acting synergically in accordance to the EU Mandate of Energy Saving ad
Environment Conservation

Creating a strategically established energy supply infrastructure network

Developing an user friendly interface vehicle — infrastructure for energy transfer

Establishing an interactive management for grid balancing against the flexible
demand of Electro mobility

Developing informative and operative support means for the user in the routing
and the approach to the power supply infrastructure

Tayloring the vehicle design consistently with the energy exchange supportive
structure
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EU Project FABRIC: Dynamic Wireless Power Transfer
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The concept: Power transfer by activating segments of inductive infrastructure during vehicle transit



Italian test site: PoliTo solution: 20-200 kHz, 20 kW




Vedecom/QUACOMM solution: 85 kHz,20 kW,
to be tested in France




SAET solution: 80 — 100 kHz, 50 kW,
to be tested in Italy
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Wireless charging assisted approach concept procedure
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Standardization

SAE TIR J2954* standardizes: —
* Frequency band (81,39-90kHz) ey

;
* Safety ! :
* Interoperability 1k m—
L. =B Qe - gt e oS -l -,
e  EMC/ EMF limits e :
 Coil definitions R I :
e  For WPT 3.7kW, 7.7kW, - MOU ‘
UL 2750: Verification of Betwean SAE J2954: Wireless
Wireless Charging Base Safety SAE and UL Charging and Alignment

IEEE Standards Organization has initiated a Electrical 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 31t

28-29 June 2016 IEA, IA-HEV Task 26 Works hop, Rotterdam, NL
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The key elements of the Electric Mobility system impacting the
vehicle use and the definition of the on board storage system



- General scheme of WPT between primary and
secondary element (infrastructure and vehicle)
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Connection approach

Connection

E-Mobility Management
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An example of application of the Magnetic Field Wireless Power Transfer
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Formula E Safety car equipped with MF WPT system for battery charging




20 kW Wireless Charging at D.O.E. Oak Ridge National Laboratory, U.S.
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Image source. Evatran
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GTT bus lines operated with wireless charging in Torino
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Gli autobus elettrici a Torino

Autonomia con Biberonaggio

Lithium-ion with induction charge for 6 min
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FORMUL A
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Gli autobus elettrici a Torino
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International Standards related to Wireless Power Transfer technology

ISO 19363 (scheduled for 10-2016) 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 (scheduled for 10-2016) Road vehicle to grid communication
interface

- 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 (Guideline
scheduled for06/2014)

SAE J2836/6 J2847/6 J2931/6 Communication for inductive charging (Guideline
scheduled for06/2014)

SAE J1773 Electric Vehicle Inductively Coupled Charging (published as
recommended practice)

UL 2750 Wireless EV charging



Proposal for timeline of 1SO19363

documents Q1 | @2 |a3 |4 [ Q1 (@ [ @ [ (a1 | Q| @3 | a4
A A A A
150 19363 PAS DIS FDIS IS
IEC 61980-1 651 C‘Bg c‘Dl/
A A A A Al
IEC 61980-2 CD3 TS CD1 CD2 CDV
A A A A Al
IEC 61980-3 CD3 TS CD1 CD2 CDV
A A A A
150 15118-1 CD1 DIS FDIS IS
& A A A
150 15118-2 CD1 DIS FDIS IS Requirements for end of 2016:
« only one interoperable
SO 15118-8 o ot e
+ one communication and
positioning concept
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Electric Vehicle Harmonization wthin the eMobility system

addressing the best use of the energy and the user convenience

 The design of the vehicle system with particular regard to the on board storage and to
the vehicle use can be considered in relation with the possible application of the new
technologies on Wireless Power Transfer, the Information and Communication
Technology and the functional support of the Service Providers acting in the Hyper

Network

Energy
* Smart / microgrid
renewable sources
integration
Grid balancing

Storage buffers for pea
ower supp
Charging technology . L
Wireless Power Transfer s Information & Communication
operational modes Standard Technology Management
Standard Procedures&Protocols

Infrastructure Network h assi
Assisted approach Approach assistance

Vehicle system
Vehicle definition & use
Business Models

28-29 June 2016 IEA, IA-HEV Task 26 Workshop, Rotterdam, NL



UUUUUUU

Desighing a Wireless Power Transfer
system for a car of
Formula Electric ltaly



Engineering design on a Magnetic Field Wireless Power Transfer system

Structure of MF-WPT system (from ISO PAS 19363)
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StandardsISO, IEC, SAE, UL on wireless charging (source VDA)

ISO 19363 (scheduled for 10-2016) 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 (scheduled for 10-2016) Road vehicle to grid communication interface
- 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 (Guideline scheduled for
06/2014)

SAE J2836/6 J2847/6 J2931/6 Communication for inductive charging (Guideline scheduled for
06/2014)

SAE J1773 Electric Vehicle Inductively Coupled Charging (published as recommended practice)
UL 2750 Wireless EV charging
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SAE TIR J2954* standardizes:
* Frequency band (81,39-90kHz)
e Safety
e Interoperability
e EMC/ EMF limits
e Coil definitions -
e For WPT 3.7kW, 7.7kW, e

i Power Source Resonator :
* Available from the SAE website e oo e :
since May 31 UL 2750: Verification of seteon  SAE J2954: Wireless

Wireless Charging Base Safety Charging and Alignment

SAE and UL

ISO PAS 19363** Magnetic Field Wireless Power Transfer — Interoperability and Safety requirements

**Expected availability by End 2016

Source: presentationat |A-HEV TASK 26 Works hop of IEA, by A, Amditis, G. Brusaglino, Rotterdam, 28-29 June 2016
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Demonstration of Wireless Power Transfer at IEA workshop in Rotterdam on 29 July 2016
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Demonstration of Wireless Power Transfer at IEA workshop in Rotterdam on 29 July 2016
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Thank you for your attention!

www.ata.it

giampiero.brusaglino@gmail.com




