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Major developments in the wireless EV charging
domain

= Automotivewirelesscharging market has
witnessed a couple of industrial activitiesin
the domain of wirelesscharging
* Announcement by SAE and China
to set EV charging standard
Collaborationto setup green
power-based EV charging
infrastructure
Collaboration forwirelessElectric
charging roads

Major developments in fast-charging netw ork

* Markethaswitness expansion by electric
energy providersto deploy fast-charging
infrastructure.

Spotlights:
Adoption of renewable energy-based charging
stationsacross the globe

Key Takeaways

*  The newwirelessEV charging standard set
globally by SAE and in China isstandardized
for new systems, allowingforincreased
interoperability between hardware and vehicles
from different manufacturers.

Fastned in collaboration with Tesla and Beam
Global with SanDiego to set up renewable
energy-based EV charging infrastructure to
support the growing need of the electric vehicle
market and the environment with clean
transport

The MOU between Electreon an inductive
charging providerfor Electric vehicle and road
construction company Eurovia to set up
inductive electric roadsin Germany, France,
and Belgium.

+ Duke Energy will expand thefast-charging
network to meet the growing need for the EV
charging market

The services led by EV charging providerswill
expand access to clean and financially
sustainable EV charging to low-income,
disadvantaged, and rural communities.



https://www.sae.org/news/2020/10/new-sae-wireless-charging-standard-is-ev-game-changer
https://www.china-certification.com/en/china-publishes-national-standard-for-wireless-charging-of-vehicles/
https://fastnedcharging.com/hq/fastned-and-tesla-open-germanys-largest-fast-charging-hub/
https://beamforall.com/beam-global-city-of-san-diego-collaborate-to-offer-free-sustainable-ev-charging-to-the-public/
https://www.calcalistech.com/ctech/articles/0,7340,L-3855070,00.html
https://news.duke-energy.com/releases/duke-energy-to-expand-electric-vehicle-charging-in-south-carolina
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Industrial activity analysis in Quick and Wireless Chargingfor October 2020
The industrial collaboration was high in October related to fast and wireless charging followed by Announcement. The activities

were majorly concentrated equally in the US and Europe Refer Appendix
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Collaboration Announcement Expanding Funding Product Launch
Key takeaways

» October got associated with a couple of crucial collaboration activities covering aimost all the aspects of Quick and Wireless charging that includes the deployment
of wireless charging roads, fastcharging stations, on demand charging, green charging station, and vehicle to grid. The deployments are mostly related to the US

+ The other witnessed activities in October month w ereannouncements related to wireless charging standards set by SAE J2954 globally, and national standard set
by China GuoBiao. The idea behind this standard is to widespread the standardized charging station, w hich can be used by any vehicle irrespective of their brand
anytime

* To meet the increasing demand for the electric vehicle charging station market Electrify America and Duke Energy have done expansion activities for the month.
Hectrify America has deployed solar-pow ered charging stations in rural California, and Duke Energy has designed tw o new programs i.e. Fast Charging Program
and Residential EV Charging Program to support the market in South Carolina
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https://www.greencarreports.com/news/1130055_wireless-ev-charging-gets-a-boost-single-standard-will-harmonize-systems-up-to-11-kw
https://mp.weixin.qq.com/s/IviY7gGhIl3-3niOEHQoUQ
https://www.greencarcongress.com/2020/10/20201001-ea.html
https://news.duke-energy.com/releases/duke-energy-to-expand-electric-vehicle-charging-in-south-carolina
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Wireless charging standards by SAE and Chinadeploysacommoncharging station for all brands

“Charging your EV should be as simple as parking and w alking aw ay —the wireless charging SAE J2954 Standard gives freedom and convenience to do exactly that,
safely and automatically.” -Jesse Schneider, Chairperson, SAE J2954 Task Force

15-Oct-2020

China introduces a national standard for wireless charging of Electric ))
vehicles

L 1]

Chinese automakershave revealed a national standard for EV charging solution
which isbased on patented WiTricity technology, that useselectromagnetsfor
charging and hasthe same efficiency and durationasa conventional charging
station with cable and plug.

It will also help with the automatic recharging of upcoming autonomousvehicles
like cabs and delivery vehicles.

Future international standardssuch as SAE J2954, ISO 19363, and IEC 61980
were also taken into account duringthe development.

Analyst Comment

Introduction of national standard i.e. “GB Standard” for wirelessEV charging

by China Electricity Council hasenabledthe standardization of EV to any
charging station irrespective of theirmake. The Witricity (enabler of Chinese
standard) has raised a funding of $34M forwirelesscharging technology. The
investment will allow it to continue to develop wireless charging technology as
well as"expand itsintellectual property portfolio,and capitalize on the
commercialmomentum forwirelesscharging for electric vehiclesand in the
broader mobility market. Read this story °

Industry Bulletin | October 2020

22-Oct-2020

SAE has setaglobal standar

954 for wireless EV charging ))

INTERENATIONAL

The standard appliesto wirelessinductive charging up to 11KW.
Thisstandard will allow interoperation function between the charging hardware
and vehiclesfrom other manufacturers.

The standard offers94% grid-to-battery efficiency by havinga 10-inchground
clearance.

It offers a self-driven car to charge themselveswithout any human interaction.
Due to the standard there will be an increase in the adoption of EVsand self-
driven cars

Analyst Comment

The interoperability, electromagnetic compatibility, EMF, minimum performance,
and safety of new standard J2954, published by SAE isconsidered to increase
the adoption of electric and autonomousvehicles. Along with BMW, many other
carmakers have shown interestin thistechnology based standard. Thisstandard
is subjected to stationary charging application, dynamic chargingisa future
based subject which will be useful for passengerand commercial sesgment.
Recently dynamic wirelesscharging test fora commercial truckwas performed in
Sweden, where the truck moved to a length of 164 footat speed of 18mph an
got charged up to 45KW Read this story

A FutureBridge Initiative. Copyright © 2020by FutureBridge  FutureBridge


https://www.sae.org/standards/content/j2954_202010/
https://www.greencarreports.com/news/1124495_bmw-5-series-plug-in-hybrid-gets-wireless-home-charging-deal
https://www.greencarreports.com/news/1127520_world-first-in-road-charging-test-for-trucks-successful-highway-speeds-next
https://mp.weixin.qq.com/s/IviY7gGhIl3-3niOEHQoUQ
https://english.cec.org.cn/
https://witricity.com/witricity-raises-34-million-venture-capital-including-strategic-investment-mitsubishi-corporation/
https://www.china-certification.com/en/china-publishes-national-standard-for-wireless-charging-of-vehicles/
https://www.china-certification.com/en/china-publishes-national-standard-for-wireless-charging-of-vehicles/
https://www.sae.org/news/2020/10/new-sae-wireless-charging-standard-is-ev-game-changer
https://www.sae.org/news/2020/10/new-sae-wireless-charging-standard-is-ev-game-changer

Adoption of renewable energy-based solar charging station by EV charging providers

MOBILITY INDUSTRY

“In America’s Finest City, w e’re know n for pushing the envelope on innovation, often taking the firststep in implementing cleaner, greener technologies, We're excited
about this collaboration with local manufacturer Beam Global to strengthen the City’s renew able energy options and encourage more people in other cities to do the
same.” — Kevin L. Faulconer,Mayor, San Diego

08-Oct-2020

Fastned and Tesla opened the largestsolar fast-charging park in
Germany

E TESLRA

Fastned and Tesla have opened the renewable energy-based largest fast-
charging parkin Germany. The parkcomprisesof 8 Fastned stations, 20 Tesla
supercharger, and additional stationsprovided by bistro operator Seed & Greet
for staff and customers. All 44 charging pointsare powered by renewables,
with some of the power supplied direct from a 336 KW photovoltaic system
deployed on carportsand from two small wind turbines. Tesvolt hassupplied
two energy storage containersof 2 MWh capacity to temporarily store excess
solar and wind power and to cut expensive peakloadsthat arise during EVs
charging.

Analyst Comment

—_—

The development of the largest green energy based fast charging parkwill help
to satiate the future growina need of the electric vehicle charging market which
may reach USD 27.7 billion by 2027 from an estimated USD 2.5 billion in 2019.
The idea behindthischarging parkwas driven by a bakery owner Roland
Schiiren who managed both Teslaand Fastned to deploy fast charging parkto
support the environment with clean transport. Fastned has125 fast-charging
stationsin the Netherlands, Germany, the United Kingdom, and Belgium

Read this story o

Industry Bulletin | October 2020

21-Oct-2020

Beam Global coll

tes with San Diego to dev elop free solar-pow ered ))

EV charging infrastructure

LN

The City of San Diego iscollaborating with Beam Global to deploy solar-powered
charging infrastructure for electric vehiclesacross the city.

Beam Global will deploy itspatented EV ARC™ 2020 charging stationsin both
city-owned and businesslocationsthrough a public-private partnership witha
corporate sponsor.

The sponsorship will pay forthe renewably-powered EV charging to make free
for publicuse.

Analyst Comment

Apart from thiscollaboration, Beam Global hasalso added Georgia Power to the
list for the deploymentof a solar-powered EV ARC™ 2020 charging unit. This
collaboration will helpthe city of San Diegoto advanceitsclimate actionplan for
GHG reduction by 2035. The non-dependence of EV ARC™ 2020 chargingunit
on construction orelectrical upgradesmakesit to excel over other grid-tied
charging systems. Due to no electrical workinvolved, customersdon't get a utility
bill. Thisgivesthe Beam solutiona low total cost of ownership (TCO) and makes
itan appealing value proposition for fleet managers.

Read this story o

A FutureBridge Initiative. Copyright © 2020by FutureBridge
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https://www.marketsandmarkets.com/Market-Reports/electric-vehicle-supply-equipment-market-89574213.html#:~:text=The%20increasing%20demand%20for%20reducing,electric%20vehicle%20charging%20stations%20industry.
https://cleantechnica.com/2020/10/10/tesla-fastned-join-forces-to-build-germanys-largest-fast-charging-station/
https://fastnedcharging.com/en/locations
https://fastnedcharging.com/hq/fastned-and-tesla-open-germanys-largest-fast-charging-hub/
https://fastnedcharging.com/hq/fastned-and-tesla-open-germanys-largest-fast-charging-hub/
https://beamforall.com/beam-global-city-of-san-diego-collaborate-to-offer-free-sustainable-ev-charging-to-the-public/
https://beamforall.com/beam-global-city-of-san-diego-collaborate-to-offer-free-sustainable-ev-charging-to-the-public/
https://beamforall.com/beam-global-adds-georgia-power-company-to-growing-list-of-utility-customers/
https://www.sandiego.gov/mayor/priorities/climateaction

06-Oct-2020

ik

Electreon partners with Euroviato deploywireless electric charging
roads

»

ELECTROON

Israeli company Electreon, which developswirelesscharging solutionsfor
roads signs a strategic exclusive collaboration agreementwith Eurovia, a road-
building subsidiary of French construction behemoth VINCI. The strategic
collab will focuson developingand constructing electric roadsin Germany,
Belgium, and France. The system comprisescoilsembedded eight centimeters
belowthe road surface that activate once a vehicle drivesoverthem.
ElectReon claimsthe solution iscompatible with all typesof electric vehicles,
including busesand trucks. Cars must carry an up to 12-kilo receptorwhile
heavy vehiclescan carry larger unitsto optimize the charaina process.

Analyst Comment

Thisidea isto reduce the dependency on fuel, charging station, and the need for
large batteriesto avoid range anxiety. Apart from thisElectreonalso signed a
similardeal with German-based energy company EnBWin 2019, to deploy this
real-time wirelesscharging tech for EnBW’s private roadsby 2021 and laterto
publicroads. The company had also tested a couple of projectsrelated to
dynamic charging inIsrael like testing of Renault Zoe fora 20m trackwith energy
transmission was 8.5KW, and second in Sweden forcommercial truckcharging
on atrack of 164 foot, with energy transmission of 45KW by Smartr

lan
The plan forthe company isto drag 125KW of energy transmission while
charging Read this story °

Industry Bulletin | October 2020

=
Electric vehicle charging providers movetoward collaboration to adopt a new charging strategy
“Hectric vehicles are coming to South Carolina, but more investment is needed to grow the adoption of this evolving technology and the benefits it brings to the state,

We're listening to our customers to ensure w e understand their electrification plans and needs. These pilot programs will hep prepare us to meet the challenge to

ensure w e can keep up withincreasing demand for electrification.” — Mike Callahan, President, Duke Energy, South Carolina
07-Oct-2020

uces two fast-c
Carolina

Duke Energy i ging programs to expand EV

charging in Sou

»

DUKE
" ENERGY

= The company hasgot approval from the Public Service Commission of South
Carolina (PSCSC)foritselectric transportation (ET) pilot programsthat will allow
South Carolinato joinother statesin deploying EV infrastructure to meetthe
needsof thisgrowing market. The two pilot programsviz.

= Fast Charging Program and Residential EV Charging Program were designed to
support the growing EV market in South Carolina considering the significant
economic benefitscreated by switching transportation fuel from gasoline to
electricity.

.» Analyst Comment

= The deployment of these two pilot proaramsby Duke Energy is to help customers
across South Carolina to reduce emissionsfrom vehicle and fuel cost savings.

= Tosupportthe initiative of reducing overall greenhouse gasesand lower
emissionsfrom the transportation sectorthe company hasplanned to convert all
of its light-duty vehiclesto electric and 50 percent of itsmedium-duty, heavy-duty,
and off-road vehiclesto EV, plug-in hybrids, or other zero-carbon alternativesby
nextten years.

Read this story o
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https://www.calcalistech.com/ctech/articles/0,7340,L-3775418,00.html
https://www.electrive.com/2019/09/23/electreon-enables-renault-zoe-to-charge-inductively-while-driving/
https://www.electrive.com/2019/04/12/sweden-inductive-road-to-be-built/
https://www.calcalistech.com/ctech/articles/0,7340,L-3855070,00.html
https://www.calcalistech.com/ctech/articles/0,7340,L-3855070,00.html
https://news.duke-energy.com/releases/duke-energy-to-expand-electric-vehicle-charging-in-south-carolina
https://news.duke-energy.com/releases/duke-energy-to-expand-electric-vehicle-charging-in-south-carolina
https://news.duke-energy.com/releases/duke-energy-to-expand-electric-vehicle-charging-in-south-carolina
https://www.duke-energy.com/Energy-Education/Energy-Savings-And-Efficiency/Electric-Vehicles/EV-Initiatives
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Adoption of renewable energy-based charging stations across the globe

“The City of San Diego isthe ideal choice
to launch this unique city-wide EV charging Electrify America the largest open DC fast-charging networkin the In collaboration with the city of San Diego, Beam Global
infrastructure initiative and become the first US deploys eight newsolar-ponered, off-grid charging sations will deploy solar-powered charging infrastructure for

across Fresno County. The charging stations are the first tranche of electric vehicles across the city. Beam Global will

city in the world where it is possible to diive 30 Beam Global EV ARC stations. The unit comprises onboard deploy its patented EV ARC™ 2020 charging statiors in
on su nshine, guiltfree, emissions free and ARC Technologyenergystorage mles the station to work at night, both_ city_owned and buginess locations through a

the best free of all — free, free, Because in inclement weather, and during grid outages. public-private partnership with a corporate sponsor
our products are deployed without
construction or a utility bill, we are uniquely
able to provide this type of sponsored EV
charging network at scale and with
unrivalled speed. The sponsors we seek
will be enabling the first city-wide driving on
sunshine experiencein the world and will
getthe name recognition and carbonand
greenhouse gas emissions offsets
associated with the networks. It’s win, win,

B

=

. . - 2l :

Wl_n forthe corporate sponsor, the Flty’ EV Swiftmile has set up hundreds of new free solar- The Agencyfor I\.lewand‘ Renewab!e EnergyResearch

drivers, and forBeam Global. Ibelieve we powered charging stations in the US and Europe, for :lne% J.icgﬁlctl’g)é Ihs a;)gllei\gglr;? a;% ﬁqel\gj%ﬁ Vgrthzgn

"‘f' !I repeat this .m)del inmany other major gg::gi:;c;z?;;h;re:i‘ggﬁiﬁlfgﬁ;ﬁ? ﬁ]n%zclj)gters. Tre stations in each district and to switch the entire network

cities because it makes so much sense for ) of stations within a year to solar power as the State’s e-

everyone involved.” mobility projects move forward

--Desmond Wheatley, CEO, Beam Insights: ) ) ) ) ) i i

Global The shift of the automotive market from conventional to electric has triggered the deployment of solar electric charging stations across the globe. The renewable
energy -basedcharging station has givena great push to the market atthe consumer end by offering free charging service. The charging station makes money via
adv ertising billboardon it. The charginginfrastructure mostly comprises of patented EV ARC ™ 2020 charging stations across US cities. The non-dependence of EV

Source >> ARC ™ 2020 charging unit on construction or electrical upgrades makes it toexcel over other grid-tied charging systems. The free service helps to expand access to

clean and financially sustainable EV charging to low-income, disadvantaged, and rural communities. This implementation will help to reduce GHG in the coming future,

9 Oct 2020 — Spotlight | Mobility Insider AFutureBridge Initiative. Copyright © 2020by FutureBridge ~ FutureBridge


https://beamforall.com/beam-global-city-of-san-diego-collaborate-to-offer-free-sustainable-ev-charging-to-the-public/
https://www.greencarcongress.com/2020/10/20201001-ea.html
https://swiftmile.com/news/
https://beamforall.com/beam-global-city-of-san-diego-collaborate-to-offer-free-sustainable-ev-charging-to-the-public/
https://www.thehindu.com/news/cities/Kochi/anert-plans-electric-vehicle-charging-stations-every-50-km/article32838994.ece
https://beamforall.com/beam-global-city-of-san-diego-collaborate-to-offer-free-sustainable-ev-charging-to-the-public/
https://www.greencarcongress.com/2020/10/20201001-ea.html
https://www.sandiego.gov/mayor/priorities/climateaction
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Appendix—-Key Industry developments
SN [ Date | . Dewelopment ] _Type | ____URL |

1 23-Oct-20 SAE has set a global standard J2954 for wireless EV charging. Announcement Link
2 07-Oct-20 Hectreon partners w ith Eurovia to deploy wireless electric charging roads Collaboration / Partnership Link
3 15-Oct-20 China introduces a national standard for wireless charging of Electric vehicles Announcement Link
4 13-Oct-20 EV maker Ather Energy announced adoption of additional fastcharging station Announcement il
across country.
5 08-Oct-20 Fastned and Tesla opened largest fastcharging park in Germany. Collaboration / Partnership Link
6 07-Oct-20 Duke Energy introduces tw ofast charging programs to expand EV charging. Expansion Link
7 01-Oct-20 Electrify America launches 8 new solar-pow ered charging stations in rural California Expansion Link
8 09-Oct-20 Acadia University forms its firstEV charger Product Launch Link
9 08-Oct-20 Meijer toinstall EV charging stations in lllinois and Michigan. Collaboration / Partnership Link
10 20-Oct-20 Spiffy expands services into EV charging Collaboration / Partnership Link
11 13-Oct-20 ANERT to deploy EV charging station at every 50km distance Product Launch Link
12 15-Oct-20 Free charging service to BMW PHEV model drivers Announcement Link
13 21-0ct-20 Beam Global collaborates with San Diego to develop free solar pow ered EV charging Collaboration / Partnership s
infrastructure.
14 15-Oct-20 ABB & DREEV present 11 kW bidirectional charger Collaboration / Partnership Link
15 07-Oct-20 Mobi announces firstblock chain standard for EV charging grids Collaboration / Partnership Link
16 29-Oct-20 Witricity receive $34M funding for wireless EV charging funding Link
17 16-Oct-20 Sw iftmile installs free solar pow ered e-bike charging stations in US and Europe Product Launch Link
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https://www.sae.org/news/2020/10/new-sae-wireless-charging-standard-is-ev-game-changer
https://www.calcalistech.com/ctech/articles/0,7340,L-3855070,00.html
https://www.china-certification.com/en/china-publishes-national-standard-for-wireless-charging-of-vehicles/
https://www.thehindu.com/business/ev-maker-ather-to-set-up-135-charging-stations/article32847315.ece
https://fastnedcharging.com/hq/fastned-and-tesla-open-germanys-largest-fast-charging-hub/
https://news.duke-energy.com/releases/duke-energy-to-expand-electric-vehicle-charging-in-south-carolina
https://www.greencarcongress.com/2020/10/20201001-ea.html
https://www.oilandgas360.com/acadia-university-unveils-its-first-ev-fast-charger/
https://progressivegrocer.com/meijer-rolling-out-electric-car-charging-stations
https://www.globenewswire.com/news-release/2020/10/20/2110965/0/en/Spiffy-Partners-with-SparkCharge-to-Deliver-On-Demand-EV-Charging.html
https://www.thehindu.com/news/cities/Kochi/anert-plans-electric-vehicle-charging-stations-every-50-km/article32838994.ece
https://www.automotiveworld.com/news-releases/drive-electric-collect-bmw-points-charge-for-free-bmw-presents-the-worldwide-first-bonus-programme-for-plug-in-hybrid-model-drivers/
https://beamforall.com/beam-global-city-of-san-diego-collaborate-to-offer-free-sustainable-ev-charging-to-the-public/
https://thedriven.io/2020/10/15/abb-to-supply-vehicle-to-grid-charging-tech-to-european-projects/
https://gmauthority.com/blog/2020/10/gm-partner-announces-first-blockchain-standard-for-electric-vehicle-charging-grids/
https://witricity.com/witricity-raises-34-million-venture-capital-including-strategic-investment-mitsubishi-corporation/
https://www.sae.org/news/2020/10/new-sae-wireless-charging-standard-is-ev-game-changer
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H1 2020 Deep Dive — Quick

and Wireless Charging

H1' 20 Deep dive covers various aspects
of charging hindrance removal via product
launches, collaborations, expansion of the
charging networks, key academic
publications, and key emerging trends.
Our analysis gives holistic view regarding
player focus on battery swapping, DC
ultrafast charging, and smart charging
standards.

Q3 Pulse 2020 - Quick and

Wireless Charging

Q32020 Pulse, cowers an oveniew of the
business models of major Oil & Gas
players in electric charging infrastructure.
The analysis of the research paper
studied in the Q32020 pulse showed that
the optimal charging plan can be further
enhanced with the assistance of a smart
grid and Vehicle-to-Grid communication.
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