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Overview of the FABRIC Project

FABRIC is a €9 m project, part-funded by the European Union, addressing the technological 
feasibility, economic viability, and socio-environmental sustainability of dynamic electric vehicle 
charging (DEVC). www.fabric-project.eu

The project runs from January 2014 to December 2017, and is being undertaken by a 
consortium of 25 partners from 9 European countries, including OEMs, suppliers, service 
providers and research organisations from automotive, road and energy infrastructure domains.

Wireless charging solutions will be developed and 
tested at sites in France and Italy.

Additional testing will be performed on an existing 
conductive charging solution in Sweden.

Ultimate goal is to provide a pivotal contribution 
to the evolution of e-mobility in Europe by 
demonstrating the use of DEVC as a solution for 
range anxiety.

http://www.fabric-project.eu/
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Qualcomm Halo DEVC Technology - Track

Qualcomm CDMA Technologies GmbH is providing the DEVC system for the Satory 
test track.

The 100 m track comprises 4 x 25 m stubs, each run by its own power supply. 

Each stub powers 14 base array network (BAN) blocks coupled magnetically into the 
backbone cable.



5Qualcomm Technologies, Inc.

TM

BAN Power Controller (x56)

Vehicle Pad (x2) Vehicle Control Unit

Power Supply (x4)
BAN Block (x56)

Backbone
Power Supply

BAN Power 
Controller

Power Distribution Backbone

BAN Magnetics

BAN Power 
Controller

BAN Magnetics

Comms Channel

Qualcomm CDMA Technologies GmbH is providing two vehicle systems for integration into 
Renault Kangoos by VEDECOM.

The system is designed to transfer an average power of 20 kW to vehicles travelling at up to 
120 kph along the track.

The power is transmitted across the air gap to two 10 kW vehicle pads located under the 
vehicle.

The vehicle control unit converts the 85 kHz AC and delivers DC power as requested to the 
vehicle’s battery management system.

Qualcomm Halo DEVC Technology - Vehicle
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The Qualcomm Halo DEVC technology is based 
on research undertaken at Qualcomm’s facility in 
Auckland, New Zealand where the concept has 
been proven at low speed.

The technology has been developed for FABRIC 
in Qualcomm’s facility in Munich, Germany.

Manufacture and installation of the hardware 
for the FABRIC system is finished.

Project is now in final stages of commissioning 
and handover to VEDECOM. 

Full power has been successfully transferred 
from track to vehicles at speed.

Current Status of the DEVC Design & Build

DEVC test rig in Qualcomm’s facility 

in Auckland, New Zealand
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This assessment study was made for the configuration of 20 kW DEVC
system installed on Renault Kangoo car model in order to evaluate
− Magnetic field around the car (electromagnetic compatibility (EMC) emissions)

− Induced E-field in human body tissue (EMF exposure assessment)

− Coexistence compliance with implantable medical devices (IMD)

For the purposes of the assessments it was assumed that the ground was
non conductive.

The simulation control planes were fixed at 2.5 meters from track center line
to reflect proposed control conditions.

Objectives of the EMC & EMF assessment simulation
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Power: 20 kW

Frequency: 85 kHz

Vehicle model: Renault Kangoo

Ground conditions: open field test site (OFTS)

Offsets:

− Y (lateral): -200 mm to +200 mm (in 50 mm steps)

− X (longitudinal): from -1312.5 mm to +875 mm (in 30 mm steps)

Worst Case Assessment

Simulation specification
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Worst Case Assessment

Simulation model

Representation of offset X = -1312.5 mm 

and Y = 200 mm

5 BAN blocks (segment of 14 BAN blocks)
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Steps for EMC emission and EMF exposure assessment:

− Worst case assessment:

1. Preselection of coil offset/z gap configurations (of DEVC system) based on analytically
calculated ampere-turns and ideal pad current phase angle of 90o

2. Finite element method (FEM) simulation of DEVC system only considering the preselected coil
offsets, locate highest H-fields in control planes around car and define worst case(s).

− Evaluation of B-field and H-field around the car;

− Calculate induced E-field in human body tissue.

Remarks on field evaluation procedure:

− Evaluation using control planes on car sides at 2.5 m from track center line;

− Determine H-field distribution using a) control planes and b) standardized measurement

points (loop antenna positions) at 10 m distance from car edge and at 1.3 m above

ground level;

− Human body enhancement to exposure due to discontinuity of tissue material

properties and narrow cross-section structure are not addressed in these simulations.

Worst case assessment

EMC emission and EMF exposure assessment method
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Worst Case Assessment

Control planes overview
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2.5 m (from track center line)
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Representative location of BP and vehicle pad (VP) 

(car offset: x= -1310 mm , y = 200 mm)

Driving direction
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Based on simulation results, 
for a moving vehicle, the worst 
case offset is:

− Z gap: 170.5 mm

− Y offset: 200 mm

− X offset: -892.5 mm

− Max B field: 2.27 uT (peak)

Worst case assessment
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EMF Exposure

Applicable standards and limits for EMF exposure and implantable medical devices

Standard Limits @ 85 kHz

ICNIRP 2010 Basic 

Restrictions
Induced E < 11.5 V/m (rms)

(avg over 2x2x2 mm3)

ANSI_AAMI PC69-2007 or 

EN 45502-2-1 2003

(immunity requirement for 

implantable medical 

devices)

H field < 19 A/m (peak)
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The EMF exposure assessments were conducted considering two positions:

− Human laying down next to side of the car, 2.5 m from track center line

− Human standing up on the side of the car, 2.5 m from track center line

EMF Exposure

Human body model and human body model position for EMF exposure 
assessment analysis (simulation)

Human = non-model box, 
(340 x 1540 x 40) mm

Highest Hpeak value

(2.56 A/m)
Human standing up 

side of the car
Human laying down 

next to side of the car

Note: The body phantom developed by IT IS represents the 95th percentile SAR (specific absorption rate) for the human population using the statistical data of weight, height and body-mass

index of the human population. The dielectric properties of the homogeneous phantom is representative of human tissue and not an underestimate of the exposure level in humans
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EMF Exposure

EMF exposure to human body

Position Induced ERMS (V/m)

Laying Down 1.73

Standing Up 1.37

Implantable medical device compliance

The simulations show that the H field at any position is 
below the immunity test level specified in AAMI PC69 2007 
(or EN 45502-2-1 2003).
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• EMF exposure Hpk=19A/m perimeter for worst case offset/Z gap scenario

• Hpk=19A/m is met at ~51 cm distance from vehicle at ground level (z=0 mm)

IMD coexistence (H field perimeter)

46 cm

EMF Exposure
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The vehicle model represents only the outer 
shell of the car, no information on interior 
parts were available for in depth analysis.

From all considered offsets, the worst case 
for fields inside vehicle cabin occurs at
X = -1133 mm / Y = 200 mm and Z = 170.5 
mm

Maximum simulated B field (rms) inside cabin 
was 4.06 uT (4.57 A/m) on right front space 
near side mirror.

EMF Exposure

Inside vehicle cabin

Z gap

[mm]
X Offset 

[mm]

Y Offset 

[mm]

Max H(peak) 

[A/m] on interior

Max B(RMS) 

[uT] on interior

170.5 -1133 200 4.569 4.06
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For the modelling assumptions and control planes specified:

The simulation results indicate that the DEVC system will be in
compliance with ICNIRP 2010 EMF exposure requirements.

At a distance of 2.5 m from the track center line the resulting H field at
any position is below the immunity test level specified in AAMI PC69
2007 (or EN 45502-2-1 2003).

The maximum simulated B field inside vehicle cabin is below ICNIRP
reference levels.

Conclusions
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For more information on Qualcomm, visit us at: 
www.qualcomm.com & www.qualcommhalo.com 

Qualcomm is a trademark of Qualcomm Incorporated, registered in the United States and other countries. Qualcomm Halo is a trademark of Qualcomm 
Incorporated.  All Qualcomm Incorporated trademarks are used with permission.  Other product and brand names may be trademarks or registered 
trademarks of their respective owners.

References in this presentation to “Qualcomm” mean Qualcomm Incorporated.  References in this presentation to “QTI” mean Qualcomm Technologies, 
Inc., and/or its subsidiaries or business units, as applicable.

Qualcomm Incorporated includes Qualcomm’s licensing business, QTL, and the vast majority of its patent portfolio. Qualcomm Technologies, Inc., a wholly-
owned subsidiary of Qualcomm Incorporated, operates, along with its subsidiaries, substantially all of Qualcomm’s engineering, research and development 
functions, and substantially all of its product and services businesses, including its semiconductor business, QCT.

Qualcomm Halo WEVC technology is licensed by Qualcomm Incorporated. Prototype charging systems, functional prototypes and reference designs are 
products of Qualcomm Technologies, Inc.
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