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“The world is changing, energy

Is changing. Our role is to make the
energy transformation sustainable,
with solutions optimal for different

markets and regions. This will help

us to stay competitive.”

CEO Pekka Lundmark
@fortum
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| ﬁ $" We are the largest
#‘ \ electricity retailer in
4 the Nordics and one of
aF the leading heat
producers globally.
We have

2.5 million
customers.

Fortum In brief

96% of our
electricity
production is CO,
free in Europe,
61% in all
operations

Qur core
Hydro and nuclear : | , ,
Combined heat and » 9000 | 2/3 of our
power production

| —

: professionals | power
Circular economy e NoTae oroduction is

Energy-related s the Baltics, 5 hydro and
products and expert 47 Russia, Poland A nuclear

Services and India
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B
Oon exposure is among the lowest in Europe
- . T Y.

Fortum’s specific emissions of the power generation in the EU in 2017
were 28 g/lkWh and in total 174 g/lkWh, same as in the previous year

Share of CO,-free power in
Fortum’s generation in 2017

g CO,/kWh electricity, 2016
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Note:

All figures, except “Fortum total”, include only European power generation. ‘ fortum
Source: PwC, December 2017, Climate Change and Electricity (including those companies with data for power generation available only), Fortum



Onshore wind and solar PV have become competitive among
new power plants in most regions across the World

Recently announced long-term Power Purchase Agreement contract prices / tariff levels’

Netherlands
36 €MWh
Germany Germany Germany
56 €/ MWh 38 €MWh Merchant bid

Merchant bid

50 €MWh
° Jordan
United States 5 f! E= CIMWh
39 € MWh United States
40 €MWh T
27 €/MWh

[ S
Saudi Arabia

9
L
15 €/MWh
Solar PV + St :
ar orage Brazil ~35|n€cl’I:ITWh
Argentina
53 €/MWh <
Argentina

. 58 €/ MWh Australia
54 €/MWh South Africa 62 €/MWh
46 €MWh

1 Sources: announcements by the investing companies and |EA report "Renewable Energy Medium-Term Market Report 2015” for US, Brazil, South Africa, Australia and Jordan. Values reported in nominal
euros. United States values calculated excluding tax credits. Typical contract lengths are 15-25 years. The prices indicate levels with which investors have been willing to invest, however, they may not describe

the actual comparable costs as the bid prices may be reduced by preferential land prices, site exploration cost, targeted low-cost loans etc.
For Sweden the price level at which investors can hedge their renewable production for the next 4 years: average of 2017-2020 electricity (LUL) + elcertificate futures with 29.8.2016 closing prices. In Spain,
wind and solar built on market prices with only downside protection mechanisms in case of significant drop in market price. Germany and Netherland have had merchant bids in offshore were grid connection is . o rtum

provided by TSO.
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Mexico
R EVELD 15 €IMWh

100 €MWh l




Future energy system features:
e Security of Supply a limited resource e Energy a non limited resource

Clear Seasonality
Wind most
competitive
Intermittent power

Low seasonality
PV most
competitive
Intermittent power

@fortum
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We continue to develop our solar business to secure our
longer-term competitiveness.
Our immediate focus is in India. The country offers one of

the best solar resources and sound government support for
the development of the solar sector.

Our solar plants in India
5 MW Amrit, Rajasthan
10 MW, Kapeli, Madhya Pradesh
70 MW, Bhadla, Rajasthan

100 MW, Pavagada, Karnataka
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Fortum to supply.te
history to S-Grouj

» : — e :
40 commercial buildings where electricity consumption

peaks during summer

.......

In the best cases solar energy to satisfy 100% of the
electricity needs of one building in the summer

30% increase In solar power production capacity in Finland

‘‘‘‘‘‘‘

Fortum, Solar+
Finland
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We focus on areas closer to our current markets, in the
Nordics and in Russia, where the market conditions are
more suitable for wind power. .

Our wind projects and farms: ; — A
 Nygardsfijellet, Anstadblaheia and Sgrfjord, in Norway ‘ '
» Blaiken and Solberg, in Sweden

« Ulyanovsk, in Russia

@fortum



Solar & wind dominate the future of energ

]

Bloomberg New Energy Outlook 2017:

Solar electricity has got 72% cheaper since 2009,
with another 67% reduction forecast by 2040

By 2040 Solar and Wind are the two largest categories
and fossil fuels make-up less than a third
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Average power prices in Nordics and Germany were very close in
December 2014

100 Price = 32.4 € MWh

Price= 31.5 € MWh
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Power price (€/MWh)
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- —Nordpool (SYS monthly)
—Germany (EEX monthly)
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.. but hourly prices were very different: Price pattern is
becoming more important than average price

Power price (€/MWh)
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Price = 32.4 €/ MWh
Price= 31.5 € MWh

—Nordpool (5YS monthly)
—Germany (EEX monthly)

Power price (€/MWh)
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Volatility = 17.7 € MWh
Volatility = 3.9 €/ MWh
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—Nordpool (SYS hourly)
—Germany (EEX hourly)
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Emobility p Environment
Emotions

Economy
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' Fortum Charge)-&f: Drive, Norway
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« Climate change and urbanization as megatrends

« In Nordics almost 90% of power production is CO2-free g e
« Solar and Wind energy growing globally — =
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» Silent, Smooth, Safe, Speed

 Range anxiety

* Itis about getting people to try electric vehicle: one-way street
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Driving 100km with 15kWh and 2€ (Finland, home charging)
Service: EV 20 moving parts, no gears, no oil. ICE 2000 moving parts.
Ownership with 4% utilization rate and 10 000€ annual cost

Efficiency 3 X internal combustion engine (ICE)

What about tomorrow?
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Fortum Charge & Drive,




 Connected
e Autonomous
 Shared

* Electric
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Virtual
power

We are building smart and helpful
services that give our customers W\ |
peace of mind. — e
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Billions of appliances are connected to
internet and electricity grid

Technology is in place, only framework for
flexibility needed

~ (@fortum
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Spring by Fortum is building a virtual battery for distributed
demand-side resources

VIRTUAL BATTERY

20000

SMART LIVING E-MOBILITY DATA CENTERS TELCOS

spr:ng @fortum



In our groundbreaking case, household loads are sold to balance
the system in the Frequency Containment Reserve (N)

Effect need

HOUSEHOLDS WITH ELECTRIC HEAT

AGREEMENT OF STEERING, AGREEMENT
EQUIPMENT INSTALLATION AND
ENERGY MONITORING APPLICATION

spr:ng @fortum



Charging takes place while

Sleeping or working 8 hours Normal charging

Shopping 3 hours Semi-fast
Having coffee or lunch 15 - 60 minutes Fast
Having a short break 5 - 10 minutes High Power Charging

ay, Sweden, Finland




Case: Vulkan, Oslo

« 100 flexible semi-fast charging stations (22
kW) & 2 fast-charging stations with support for
both the CHAdeMO and CCS standard (50 kW, &
150 kW at a later time)

- Abattery solution to balance the phase
distortions and reduce peaks in the power grid.
This means EVs get more power at every single
charge point

« Use of a display or an app to select charging
speed

» Possibility to reserve charging spots via an app
* Power balancing with battery storage
 V2G ready

. @fortum
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Smart Charging at Fortum Espoo HQ

« 92 semi-fast chargers with smart load management

« 2 rapid charging stations
« 1 vehicle-to-grid charger

* Planning the pilot for inductive charging

* Only electric vehicles and plug-in hybrids to be selected for company

cars.

« Office charging makes EVs possible for people who live in the city

L

center without home parking/charging possibilities.
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High Power Charging Corridor
Oslo-Stockholm-Turku-Helsinki

« Connecting Nordic capitals with four stations

« Enabling the next step in eMobility, also in longer
distances

« 150 kW = 125 km range in 10 minutes
« 350 kW =300 km range in 10 minutes
* Opening of the first chargers on April 5 near Oslo

» 2 stations to be opened in Sweden and 1 in
Finland during 2018

o @fortum



Digital Services
for Emobility




Fast facts

Serving 75 000 registered users

Over 2100 chargers of which 700
fast chargers and 2 HPC

Market leader in Finland and
Norway, the frontrunner in the

global EV market

Fortum Charge & Drive is the leading EV Finland- over doubled the
: : : : : network in a year to almost 250
charging service provider in the Nordic chargers (500 charging outlets)

countries

CLOUD SERVICE

Business software

for operating any
smart charging

network

Cloud service for operating
charging networks, 16 countries

Started operations in India 2017

TURN-KEY SOLUTION IN
NORDIC HOME MARKETS

Comprehensive
charging solutions
for B2B & B2C




Charge & Drive Serves Multiple Industries (afew examples):

Property & Estate Utilities (White Label) Charge Point Operators (White Label)
Management
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Retail & Restaurants (grey label) Municipalities Fuel Stations Car Manufacturers
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http://images.pictureshunt.com/pics/n/nissan_logo-6961.jpg
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=47ftNjar_frE0M&tbnid=_zZCTylvkjQHIM:&ved=0CAUQjRw&url=http://www.molnlyckecentrum.se/coop-konsum/&ei=q4huUvu8H8aU4AS224GgBw&bvm=bv.55123115,d.bGE&psig=AFQjCNGmlBNpb7ElWYFl1TdfHDUt-U0kuQ&ust=1383062055931317
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EUROPEVS LARGEST CHARGING POINT NETWORK

2. This creates a problem
for the driver and the
charging network:

1. EV Drivers need
multiple contracts to
access multiple charging
station networks:

o @ operator A 99@ . T EN

ﬁ ¢ Operator B Island Multiple High
solutio interfac customer
ns for es to acquisit \ 4 /
\ the EV access & ion e S
Operator C driver pay for costs )
® & charging For e PLUGSURFING HANDLES:
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 PlugSurfin

67000 CHARGERS
33 COUNTRIES
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Charge & Drive platform has been used by Fortum since 2011

50 000 EVs registered
in Norway

Tesla Model S launched \/

in Europe ‘2 015

Charge & Drive
starts using current
platform

~\

2011

35

NEW C&D CLOUD 2.0

Solution based on mass-market
experience (>90 000 transactions
per month)

GDPR compliant

Hard ware agnostic

Load balancing

Multiple payment options
Scalable (hosted on AWS)

New native app (white label)
APIs for secure data access
Joined forces with Plugsurfing

@fortum




Charge & Drive Cloud 2.0 has two main parts:

1. Interface for the EV driver (native app) 2. Back-end platform for business operations
;f & ‘\ * Helps the EV driver to (a.o.) + Connect and configure chargers
=== wo— - Locatg charger and start/stop *  Monitor network performance

= = m u“ | charging * Manager customers (CRM)
l u & #(+ N — Manage payments +  Price plan administration
] pn — Contact customer support « Technical error detection

.o.,' = = & | - Seecharging history - Enable business analytics
(& =y a5 =~ 7 fl ° Launchedin Q12018 - Launched in Q1 2018
| Vulka‘n"““Q ‘2"| km . - Offered as white label in Q2 2018 L . _and more

0 % af I EeE
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White label native app

App Store Preview

Fortum Charge & Drive Finland - More By This Developer

ESC f'?'-:m LMM Colonnine Elo Umea Enorgl Charge & Lurwne Lataus

CO@@

Elmcb Foru mCharqc&mv . Fortum Charge & Drive

..@

L‘ EV L)yJU Ll sodbartan VoimaPiste

LADDREGION
MALARDALEN

SEOM Laodregon Malardalen
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Already over 15 white label apps published, more
coming this spring.

Branded versions on iTunes and Google Play app
stores

White-label mobile apps from Fortum Charge &
Drive ensures continuous improvements and stable
processes.

Oat b e o o4
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White label native app

l ..... Sketch ¥ 13:37 100% -

Vulkan 2,1 km
§SR®W s

e
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| Go to chargingpoint |
e Ma Suppont
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sseee Skerch T 13:37 1007% -
Total cost
32.00 ox
| omoum o AT 24.00 NOK
: ANOK /v Wh
Vulkan 125A
10:10:46
amount
2017-03-21

A white-label version of the native app
available in Q2 2018.

IOS & Android versions

Branded versions on iTunes and Google Play
app stores

White-label mobile apps from Fortum Charge &
Drive ensures continuous improvements and
stable processes.

@fortum
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There will be 530 m|II|on EVs on the road by
2040, representing 33% of the global car fleet.

Source: BNEF EV Outlook 2017

EVs will play a vital role in smart homes, grid
balancing & VPPs

EVs will require 1,800TWh of electricity in 2040

TWh

2,000 ® France

: :% u UK

1.400 Germany

1,200 = Japan

! ggg = Rest of Europe
600 = Rest of World
400 I l I | | m China
203 _n.,....--I..IIII =US

2015 2020 2025 2030 2035

Source: BNEF EV Outlook 2017

Fortum Charge & Drive’s ambition is to brlng el
about the electrification of transport together
with our customers and partners.




+358 40 709 5566 |
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