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Danfoss Power Solutions journey to electrification




Danfoss Power Solutions

Key facts ‘

| |
6 e 8 1 5 gigonaint of DANFOSS
Employees

22 FACTORIES
in 11 countries

2.11 bUSD
Sales in 2017

|

USA, EUROPF and
CHINA |
Top 3 markets
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Danfoss Mobile Electrificatio

Key facts
111 ]
1 1 0 Business Unit of
DANFOSS POWER
Employees

75 experts in electric
drive train systems

2 FACTORIES
Finland & Netherlands

SOLUTIONS.

i

Lappeenrant";a, Finland
Center of excellence
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Timeline - The transition from Visedo to Danfoss Mobile

Electrification

VISEDO
FOUNDED
MAY
2009
|

FIRST
VISEDO
MOTORS
LAUNCHED

FIRST DELIVERIES

iNn THE HEAVY DUTY
SEGMENT

2009-2010

EDITRON

INVERTERS

TRANSPORTATION

DEVELOPMENT CO-OP STARTS

2011-2012

KONE

SUPPLIER AGREEMENT

FIRST

HEAVY DUTY
CUSTOMERS
MOVE TO SERIAL
PRODUCTION

CARGOTEC
SUPPLIER AGREEMENT

FIRST SALES TO THE
CHINESE
TRANSPORTATION MARKET

IS0 9001 AND ISO 14001

CERTIFICATION
u

NEW

FACTORY

PREMISES

2013-2014

EPC ACQUISITION:
VISEDO
NETHERLANDS
B.V.

ORDER FOR WORLD’S
LARGEST FULLY

ELECTRIC
FERRY
|
€20M FINANCING ROUND

FIRST
TRANSPORTATION
CUSTOMER MOVE TO

SERIAL PRODUCTION
|
OVER

50

CUSTOMERS

2015-2016

PARTNERSHIP DEALS
WITH INDUSTRY
LEADERS

KONGSBERG
AND VETH
u
EUROPE’S FIRST
HYBRID FOR
HEAVY TRUCKS
|
HONG KONG &
DENMARK OFFICE
OPENED
|

PROPULSION SYSTEM
CONTRACT WITH
BALTIC WORKBOATS

WORLD’S FIRST
HYBRID-ELECTRIC
HORIZONTAL DRILL
HALVES FUEL

CONSUMPTION

UO[}1e21J11309|3 3|IqO SSojueq
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Core strengths
Success by leading technology
and team work

Technological leadership

Market-leading solutions for high-efficiency hybrid and full
electric applications

ADVANCED
CONTROL
SOFTWARE
PLATFORM

Close customer cooperation

Flexible, agile approach to customer delivery. High
number of completed applications, huge application know-
how.

Committed team = > CORE
The industry’s brightest minds ! COMPETENCE

10 PhDs, 40 MSc, 35 BSc, decades of experience in the RUGGED
field AND RELIABLE

et ’ e — ENGINEERING
Mission to ‘end pollution through electrification’

HOLISTIC
SYSTEM
KNOW-HOW

5| EDITRON ENGINEERING TOMORROW M



Our focus markets
What drives electrification

Global trends driving Current focus markets:
electrification:
- Demand for lower carbon

emissions
. Regulation to cut small particle )

pollution [
- Diesel bans in big cities _

He_avy duty & C(_)mmerual Hybrid & full electric marine

+ Ongoing expansion of o Gnighway market

electrification market

. Costs reduction of electrification
components

- Increasing demand for energy
efficiency
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Products and
Applications

Danfoss Mobile Electrification

EDITRON



Product portfolio completion with DME components
propel | move/turn | steering | controlling | connected

»

- PLUS &1
R PLUS &1
Telematics .
Software ﬁ

\ Display Joystick

Electrohydraulic
Valve

Controller
Orbital Motor :
Open Circuit
Pump

l‘

Steering Unit Propel Motor

Electric Propel Motor Propel Pump

Inverter controller Energy storage
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Converter Portfolio

Motor/Generator Drive, Grid Connection, Micro Grid
Inverter sizes S-L: 50kW - 1000kW, XL-XLe 1600kW-6400kW

S-L -Inverter XS-4Q M-4Q L-4Q XL(e)-Inverter(4Q)

9| EDITRON ENGINEERING TOMORROW Mﬁi



Electric motor and generator portfolio

Available frame sizes XXXS-L: 15kW - 1MW. Up to 10 000 RPM and 8 600 Nm

XXS XXSe Ls/L
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EDITRON

OEM- MARINE-
SYSTEMS SYSTEMS
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. EDITRON
Oet _' ;. OFF-HIGHWAY SYSTEM

Generator

Energy storage
gy g Electric Converters
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Mobile off-highway applications

Volvo LX1 hybrid

Hybrid 20 ton wheel loader
e Volvo CE, Sweden, 2014

e Serial hybrid (with 4 traction motors)
Results:

* Diesel consumption: -50%

e Improved control and lower noise

LOGSET 12H GTE
Hybrid

World’s most powerfull harvester — 380 kW
e Logset Oy, Finland, 2016
e parallel hybrid

Results:

= LOG ‘ET,..»:;. * Productivity: +40% (m3/h)

SIMPLY-BETTER

=

* Diesel consumption: -25%
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EDITRON
MARINE SYSTEM

Generator

Electric Converters

Electric Motors

=
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EDITRON - Marine System
The whole propulsion in one room
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E-FERRY
- Worlds biggest full electric ferry

Builder: Sgby Shipyards Ltd.
Type: Battery electric
Delivery: 2018

SCOPE OF DELIVERY
EM-PMI electric machines
EC-C inverters
EC-C DC/DC converters for batteries
Propulsion and power management controls

Battery charger for shore

MAIN BENEFITS

Reduction of CO2 emissions by 2000 tons and NOx
emissions by 41,500 kg/year

Safe and silent operation
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IN MOTION.
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N
Full-electric city buses N
- Cleaner cities SR
\j%\ » a0 -\':
Manufacturer: Linkker Oy N
Type: Battery electric z Ny SR
Delivery: 2015 Lgr A HEETES
SCOPE OF DELIVERY -—
EM-PMI motor -
EC-C Inverters
g
MAIN BENEFITS -
High efficiency power train guarantees longer range
Energy consumption less than 0.7 kWh of energy per km v
Over 40% better energy efficiency in Helsinki city EV-Bus <
test
Six different electric buses from Europe and China tested S
: —
-
-~ = I :
ShEs - >
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EDITRON

Electricity in motion.



