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Value Proposition

High Performance On-line monitoring of fleet
Typical city line 5 km - 20 km Fleet performance
24 / 7 operation Charging performance
Daily mileage of 350 km Fleet management

Robust performance also in
demanding conditions

Opportunity charging
o Re-charging at end stops
High power, ultra fast 1 - 8 min
High capacity
Depot independent operation

o
Lowest operational costs
Lower energy-, battery- and charger cost Improved safety
Lower maintenance cost Safer battery chemistries with reduced risk for thermal runaway I
Low cost per km Smaller batteries improve employee safety at depots wnaldiy
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Milestones — Developing Competence
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Vehicle control Industry leading performance
Lightweight chassis world record lap time Technology benchmark - -350 km daily mileage Automation &
w. 3tn weight reductiom for registered EVs 30% lower consumption & 2-4 min. charging intelligent operation
Energy efficiency loT & digitalization Automation
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Linkker Intelligent eMobility Platform

LinkControl VCS
Vehicle Control System
Drive by Wire

LinkView eFleet management system
Real time monitoring
Flexible acces
Battery lifetime management
Charge cycle optimization
Energy efficient driving
5W range extender
Complete process; monitoring, management
reporting & analytics

Hill stand

Antl ol

Antl vibration

Wheel slip control
Lifecycle management

Acceleration & torgue control

LinkCharge
CC5, vehicle mounted and
inverted conmectivity
Sloae and fast charging
Multiple charger supplier support
Realtime monitering

Passenger experience design
Layouts
Accessibility
Comfort
safety
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LinkDrive driveline
Energy efficient and optimized drivetrain
Lightweight energy efficlent components
High efficiency permanent magnet motor
High gradeablity
Low maintenance
Configurable

LinkDrive battery
Fower and energy batteries
Modular and single enclosures
Long lifecycle
High ambient temperature
Liguid cooling

Driver aides
Energy efficiency indicator
Positioning indicator
3W range extender
Geofence speed limiter
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LinkLight construction
High payload
Full aluminium bady and chassis
Long lifetime proven technology
3 ton lighter than comparable steel buses
Easy to construct and assemble
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LinkControl - Vehicle Control System
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LinkControl
CAN DataLink Security
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Linkker Products

Linkker electric buses LinkDrive drive line & ultra fast charging

+

n : I tm]slram
LinkView operational SW LinkLight chassis and body - M S
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Linkker Technology

DONE

» 2015 LinkDrive

« 2016 Linkker 12 LE+

« 2016 Inverted pantograph

« 2017 Drive by Wire option

« 2018 LinkControl charging protocol and LinkView diagnostics
« 2018 NMC battery 177kWh Durapower

« 2019 Linkker 12 LF

PLAN

« 2019 Launch of Linkker 12 LF

« 2019 MAN A22 retrofit kit

« 2019 Daimler bus retrofit kit

« 2019 LFP battery 177kWh, LFP battery 398kWh

« 2019 Battery as a Service

« 2019 Automation applications

« 2019 Satellite production start in Moscow and Malaysia

« 2020 Integrated management console fleet & infrastructure
« 2022 Limited full automation
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Configuring eBUS systems

DoD 80% - 909
EolL 80% -1009

Net 64% - 90%

Ideal DoD window

30% - 50%

AUTONOMY

Energy storage capacity, kWh
Charging rate, kWh/min
Consumption, kWh/km

CHARGING

Charging power, kW
Charging duration, min.

Charging frequency, per day
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Configuring eBUS systems




Intelligent eMobility Performance

v
=
€ 0 N ____. B B ____.
v
> |
@ |
o |
= Improved efficiency Modular energy storage I 24 x 7 operation
g 30% lower consumption & life time management l +350km mileage
2 |

|

|

- =L _

|

|
g : : i
S high power charging | High time table
] 2-4min typ. : performance
2 |
= |
= '
g —————
v
=
o === Predictive & lower maintenance Passenger Experience

[ ]
"N r -1
L1 IRl AN AN |
Intelligent

eMobility



Increasing revenue

Decreasing life cycle cost

We will partner you all the way

—
P —
P ——

- ———

=

-
P —

Process from idea to operation for a City

Vision & strategic

decisi Validation period System optimization Start of the fleet roll-out
ecision
[ N [ N\ [ )
PERFORMANCE AVAILABILITY TCO
* Line profiling * Infrastructure & storage  Cost driver analysis
+ Time table analysis configuration * Business driver analysis
==_ « Charging cycle simulation * Fleet management « Risk management
== + Daily mileage and 24 x 7 SOll.Jt'ons * Optimization
analysis « Maintenance strategy I Ssmlslram
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Linkker Passenger Experience Design
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Linkker — References

Linkker is already proven and market tested
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Linkker LinkDrive Kit - MAN A22 conversion

EP B S5 YL

Permanent Magnet Motor  Max effect 208kW
Max torque 7.350 Nm at rear axle

LinkControl VCU  Acceleration control, anti vibration, anti
jolting, hill stand, wheel slip control
. 177kWh LFP 3C charge rate
LT G AR 350-450kW charging power
20 min for full charge
Pantograph inverted
"N -1
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Main steps of co-operation

- Teaming up with strong local partners (distribution and production)

- Introduction of Linkker concept with high operational performance
and opportunity charging

- Adressing key customers together

- Realize first pilot as blue print for other cities to follow

- Localize design and obtain local approvals

- Start of local production supported

- Distribution and maintenance

12 LF RHD AV, Singapore
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Case Helsinki Line 2
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First electrified line in central Helsinki

Ruskeasuo — Pasila — Central station
8,9 km line A->B

Average speed 17,7kmh

30 stops

Daily mileage 260km

15 fast charging events / day

Electric Bus System

1x 350kW end-stop charging event in Ruskeasuo
2nd charger in August 2018 at Central Station

Consumption
Avrg. charged energy
Charging time

0.897kWh/km
16kWh

3,5 min 1 tsmlslrnm
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Case Turku 1
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® Harbour — Airport Electric Bus System
¢ 24,8 km A->B 2>A ® 2 x 350kW end-stop charging event
® Average speed 20 kmh ® Consumption Avrg .0.906kWh/km
® 35 stops ® Charged energy Avrg. 12.4kW

® Daily mileage 350km Charging time 4.73min
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LINJE 6 Porsdn — Kronan

I Del 1 Porson sundet — Porsberget
[ De! 2 Porsdberget — Lulsundsberget
[ De! 3 Lulsundsberget — Ostra Kronan

Laddstationerna placeras vid linjens tva dndar,
en pa Porsén sundet och en pa Ostra Kronan.

Porsd - Ostra Kronan/Lulsundsb.
10,4 km A>B A

Average speed 20 kmh est.

20 stops

Daily mileage, up-to 250km

Electric Bus System
2 x 400kW end-stop charging event

Inverted connectivity
Consumption
Charged energy
Charging time

avrg. 1.2kWh/km
20.6kWh
4-5min.
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www.linkkerbus.com
tom.Granvik@linkkerbus.com
+358-40-5116260
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http://www.linkkerbus.com/
mailto:tom.Granvik@linkkerbus.com

