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Research & Development

Data

Staff: 125 employees 7 R&D Portfolios

Industry
Strategic R&D: Decarbon-
Development, isation
Demonstration,
Deployment
Distribution
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) Customer
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qualified testing and & Solutions
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Fossilfree within one generation

Transports stand for a third of Swedens CO,-emissions

Steel production with
hydrogen

Co-operation for
e-mobility

-9
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Biodiesel production with Electrified cement Sweden's CO2 emissions by sector
hydrogen production
Passenger transport by road one fifth of all emissions
Transport of
Other passengers by road
Energy
Battery production with Other
renewable electricity .
Agriculture transport
Industry
InCharge ()
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Complex landscape emerges

New roles are emerging in the market and need to be coordinated

. . E-mobility Servi . .

Supply station Manages the Enable access to Owns and operate Charge their
with electricity administration charging stations and the charging vehicle at the
} and operation of } manages } station } charge point
the charge point transactions
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Complex landscape emerges

New roles are emerging in the market and need to be coordinated

_____________________________________________________________________________

Supply station Manages the Enable access to Owns and operate Charge their

with electricity administration charging stations and the charging vehicle at the
and operation of manages station charge point
the charge point transactions

VF Electricity sales Vattenfall InCharge
Vattenfall R&D
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\
Customer Products and Solqtions R

: 1§

» Batteries, PV and heat pumps

DECENTRAL ENERGY )
SOLUTIONS * ...made into customer

offerings

» Charging infrastructure
E-MOBILITY and related services

e E-roads

* Help customers to lower

ENERGY MANAGEMENT their costs
AND FLEXIBILITY + Direct revenues through

demand side management

A A
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Electromobility

From passenger cars to heavy transport

Companies and individuals Electric roads Electric buses & trucks
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Experience of fleet charging

New behaviors and needs arise from the transition

Vattenfalls service cars Aimo Cars Taxi companies
] -
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HeiR B,

ELECTRIE Hugrig
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Power-as-a-Service
let you focus on your core
business

We take full
responsibility for your
electrical infrastructure incl. chargers,

batteries and drive-trains

Metal, Steel
& Mining

Heavy
transport

Data Centre

Process &
Manufact. = Authorities
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Vattenfall

A Swedish state-owned power utility
Over 100 years of experience

Power for a
reliable &

fossil-free future

VATTENFALL

We take on the

HHHE Ownership
A Risk
% Investment

x Planning & Installation
o

& Operation & Maintenance

We acquire, build, own and manage
electrical infrastructure

Free up time & resources for your
core business

Respond to and repair faults
Undertake asset replacement

XN

10-year agreement with fixed
monthly fee
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Mobile power

SKI TOUR 2020

Capacity
192 kW
675 kWh
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Capacity
5 MW

Solving capacity
challenges to enable
increased
electrification
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Joint project with Northvolt

New mobile battery form factor

Rapid deployment '
\3 Move away from cumbersome installations with better mobility and on-
/ site commissioning with plug n play in mind when developing

ARAAY
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Versatile and modular

éyj Stackable units of low weight (<3 t), enables cost-efficient transport | e )
' L]

]
with forklift and small crane

@ @ northvolt »
e LERRET ALY
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Customer adopted

Vattenfall Requirement specification designed in dialogue with NL %
c )
b

Do
DO
Do

<= Green Battery, to target early event and construction site market

L
Customer use cases \O

* Remote power supply — e.g. Event power
» Grid support — e.g. EV fast-charging
» Frequency control (Future development)
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Contact

Vattenfall R&D

Pontus Karlsson

pontusl.karlsson@vattenfall.com

+46 72 568 14 90
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Thanks!
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