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Keolis energy mix from 2021 to 2030

50% of our 23,500 bus fleet will be
carbon-free by 2030
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A new ecosystem




A new ecosystem

Diesel Value chain

Manufactunng Operation & Maintenance

Diesel Bus manufacturers I<EeOoLIS
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Vehicles MAN, Mercedes, Volvo, VDL,
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A new ecosystem
ZEB Value Chain

Operation &
Maintenance

Recycling or
second life

Construction
and Testing

System Design Manufacturing
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Industry relationship

=>» Catch the opportunities

=>» Avoid risky adventures - |
BN T

« We don’t buy buses, we buy reliable and available kilometers »
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TCO (15 vehicles/15 years)
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TCO comparison

TCO comparison of the fleet (15 vehicles; 15 years)
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TCO Elec vs diesel (France
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Energy as aresource




A simple cost becoming a resource

13 I<eoLllS






Why ITS systems for e-Buses?

= Where is parked my vehicle in the depot?

= Will my vehicle ready for its block start time?

= Can | limit the instantaneous power peak in the depot?

= Will my vehicle be able to finish its block and come back to the depot?
* |s there any safety risk regarding the battery health?

= How to manage the variations of consumption? Weather, driver, battery
ageing lifetime
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Battery: our new border

1/3 value of
vehicle

8 year life

O&M supplier
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Access to
BMS

Repare or
change ?

New data:
SOC, DOD,
cyclings...

Guarantee
conditions

Composants
maintenance
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Battery: data generation

SoC
50%

SoH
75%
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Environmental stakes
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Life cycle analysis

Whell to wheel N
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Disruptions




The range

Range for a standard ebus— Operator vision
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Battery improvement
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https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Huang%2C+Qizhao
https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Wang%2C+Qing

Weight chasing
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Value chain

Conception du .. Construction Sl Recyclage ou
Sete Fabrication 8 : & seconde vie
ysteme el s Maintenance

Batterie/Pile H2
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Infrastructure

Fournisseurs
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