


Jointhe

forerunners _ , /

Smart electric vehicle charging eriences \ | Powered b -
/R wered by [VIFT7]

Va



00 Work history highlights
Ville Vare

Virta Ltd, (Liikennevirta Oy) Helsinki, Finland

Sales Director, Energy
September 2020- Present

Manager, Energy Services

&
/’
é,/’ November 2018 — September 2020
R energiavirasto Energy Authority, Helsinki, Finland
' y energimyndigheten

Senior engineer, Energy markets
November 2014 — November 2018

Education & Trolnlngs Caruna - Fortum, Espoo, Finland

Sales engineer, grid specialist

. . January 2014 — November 2014
Tampere University of Technology

Tampere, Finland (2008 - 2014)
Master’'s degree: Energy & Industrial

Management
NordPool: Certified electricity trader (2015) , POHJOLAN t'dfetsa ?(oc,',rg, _lpodhjdan Voima,
FSR: Regulation for energy utilities (2016) VO I MA ameenxyro Finidn

Power plant operations engineer
April 2012 - December 2013
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Climate
change
calls for
our action
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The story

Three pillars of stopping the climate change

Electrify everything with zero-carbon power
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1 2 3
Energy efficiency Decarbonization of Electrification of
electricity production energy consumption
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Energy ecosystem is changing significantly

Virta energy optimization €
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Charger-site level Building level Distribution system level Transmission system
optimization co-optimization congestion andinvestment  needs to balance variable
and control needs generation and load
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The electric
vehicle

revolution is on
X13 growth

- The low-emission car fleet
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https://ec.europa.eu/commission/presscorner/detail/en/fs_19_6726
https://www.transportenvironment.org/sites/te/files/publications/2019_07_TE_electric_cars_report_final.pdf

EV market

transformation

The CO2 targets are becoming
ever more demanding worldwide

and the vehicle manufacturers

have to adapt their cars portfolio

to stay in the game.

Total number of available EV models on the market in

Europe
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Supply of new EVs with ever
longer average ranges is rising,
from about 70 models available
in 2014 to 250 models in 2019,
and up to 450 models expected
on the market by 2025.

The price parity of EVs and
petrol and diesel cars is
approaching fast thanks to the
technology development and
increasing CO2 compliance cost.
Some manufacturers can
achieve it by 2023.

The global electric car fleet
exceeded 7.2 million in 2019 and
is expected to achieve a new
record of 10 million vehicles in
2020.

Every second car driving in
Norway is now electric. With
Norway leading the trend, the EV
market share is rapidly growing
also in other countries.
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EV market share by country
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Global electric car fleet
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2013 2014 2015 2016 2017 2018 2019 2020

% of cars are EVs

56% 11,4% 3%
Sweden Germany
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Jose Lazuen, Automotive: Increasing CO2 compliance cost could help some auto OEMs reach BEV-ICE price parity by 2023, Roskill 2020.



Customers, employees and
residents will demand
charging

Charging is a must-have
service for EV drivers
anywhere they move.

Regulators will push for
charging stations in your
parking lots

New constructions and large
renovations require pre-
wiring of parking spaces for
charging stations.

Workplaces,
commercial site
residential buildi
ust be equipped
hargers sooner tha
you think.

How, then,
can you be on
the winning

side when EVs
take over?




Some numbers
behind EVs

Global electric car stock, 201

Global electric vehicle stock by scenario, 2019 and 2030
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C—0ther PHEV

==0ther BEV 200

C=3US PHEV
150
E==3US BEV

—Europe PHEV 100

Electric car stock (millions)
EV stock (million vehicles)

== Europe BEV
==China PHEV

== China BEV
2030 2030

Stated Policies Scenario Sustainable Development
IEA 2020. All rights reserved. Scenario
OPLDVs - BEV @PLDVs - PHEV oOLCVs - BEV @LCVs - PHEV

DBuses - BEV OBuses - PHEV DOTrucks - BEV OTrucks - PHEV

2010 2011 2012 2014 2015 2016 2017 2018 2019 ~O~World BEV

Sources: IEA analysis based on country submissions, complemented by other sources. For more details, see figure
1.1in the main report.

. X . X Notes: PLDVs = passenger light-duty vehicles; LCVs = light commercial vehicles; BEV = battery electric vehicle; PHEV
Electric cars, which expanded by an annual average of 60% in the 2014-19 period, totalled = plug-in hybrid electric vehicle.

7.2 million in 2019. Source: IEA analysis developed with the IEA Mobility Model.
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The story W

EVS O re 60 { Installed battery I
. storage capacity
b I g in the IEA B2DS scenario
50 -
h | 40 -
30 -
-~ The vast majority of
future energy storage 20 5
capacity will have four
wheels 10 -
- EVs as energy storages
cause zero incremental 0
costs 2015 2030 2045 2060

B Other sectors EV batteries

Source: IEA: Electricity well below 2 degrees: From challenges to opportunities 2017
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Virta -
Smart
electric
vehicle
charging
platform
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No. 1

Europe’s fastest-
growing EV charging
service provider

2nd

Largest market player
in Intercharge roaming
networks in Europe

) )

faster growth than the
EV market on avg

virtn | Company Intro for Bond

Virta Kev metrics

300+

B2B customers

S50+

Customer brands

28+

Countries with
charging networks
on Virta Platform

167 M+

EV kilometers
charged at Virta
stations in 2019

+1040%

Charged energy in
2019

+902%

Charging
transactions in
2019

+552%

Registered
customers in 2019

+134%

Connected
charging points in
2019

27.10.2020

Maximise the

number of EVs
Cost savings from
flexibility trading

Pg Ne 13




This is Virta

A top
European

player
300+

B2B customers

20+

Customer brands

28 +

Countries with charging
networks on Virta Platform

virta Pg No 14

Virta services in use



Virta -
The Smart Electric Vehicle Charging Platform

EV driver Apps Business Platform Energy management Chargers

.



Our services

We take care
of charging
everywhere

- Choose the service you need:
Public, Private or Branded.

- Master the site’s energy with
Advanced Energy Management

Virin | Virta Electric Vehicle Charging Services

— Virta
1 Public

Charger accessible
for everyone

ooo| Virta Branded
oyo .
M Private ¢
You decide who Your customers —
charges at the your brand
station

¢ Advanced Energy Management

Sky is the limit — not energy

27.10.2020 Pg Ne 16



EVs and
charging
points
growth -
Finland



Status In
Finland

|

CARS

Electric Vehicles

BEV
PHEV

CHARGING

Charging
locations

Type 2 charging

points

Fast charging
points
(CCS,CHAdeMO
)

Q3/2019
25033
4204
20809

Q3/2019
905

2646

220

1Year ->

+22888 (+91%)
+3696 (+88%)
+19192 (+92%)

1Year ->

+286 (+32%)

+1144 (+43%)

+112 (+51%)

Q3/2020
47921
7900
40021

Q3/2020
1191

3790

332
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Requirements —-New requirments by Finnish Government

for Finland “>Minimum req:
* 11-50 parking slots: 1 standard charger

« 51-100: 2 standard
* 100+: 3 standard
* Readiness for 20- 100 % to parking slots



Technical
aspects



EU legislation has unified

standards Ways to charge
Power Current Distance
charged
(km/h)*
1,8 kW 8 A 1-phase %
2,3 kW 10 A 1-phase 12
3,7 kW 16 A 1-phase 19
7.4 kW 32 A 1-phase 37
11 kW 16 A 3-phase 55
22 kW 32 A 3-phase 110 /,
50 kW 125 ADC 250 /,

. : Pg No
*Estimated values, depend etc on car and consumption
2710.2020



Simplified charging chart

AC

DC/AC

Battery
connector charger Inverter

Electricity AC/DC

Grid
DC
Connector

External

charger

dlare 27.10.2020 Pg Ne 22



What is Smart Charging or V2G?

From unmanaged to bidirectional

"VlG ” VZG

Charging Grid

INTERCONNECTION

”V1G” VZHIB

Managed Vehicle-to-
Charging Home/Building

Unmanaged

charging

\ 4

No Control at Fully Controllable, Fully Controllable,
Chargepoint Uni-directional Bi-directional
LEVEL OF CONTROL

Source: Chris Cox, CENEX, Vehicle-to-Grid: Learnings from 5 years of Development, 2019 UI r I n



Love at
first
charge
since

2013.

Thank you!
Ville Vare

Ville.vare@virta.globadl

+358 50 598 4399

virin
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