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AGENDA )

Introduction

E-bus challenges for operations
Recommendations to meet challenges
System approach with right technology

Success stories
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40
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THE INDUSTRY
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HASTUS CLIENTS

Worldwide

300+

HASTUS installations

28

Countries

100+

Rail networks
of all kinds
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HASTUS CLIENTS

North America

>z CANADA

19+

Clients

10

Top US
agencies




SOME OF OUR CLIENTS WITH
ELECTRIC-BUS FLEETS

LEVERAGING HASTUS

Citrmsclev
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CONTEXT IN NORTH AMERICA

GOVERNMENT
FUNDING

FTA awarded more than
S182 million to over 45
agencies

Infrastructure bill will invest
S39 billion. Replacing
thousands of buses with
clean, zero emissions buses

SAVINGS!
ENVIRONMENTAL &
FINANCIAL

One battery-electric bus can
save up to $400,000 in fuel
during its lifetime

DEDICATION TO LOW
OR NO EMISSIONS

North American agencies are
pledging to reduce or
eliminate emissions
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ELECTRIC BUSES

A strategic shift that is changing the public transit business
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IRREVERSIBLE
COMMITMENT

Climate change has become
a global emergency

States & governments
making massive investments

THINKING
DIFFERENTLY

Reshaping the way we design
transportation networks

Changing the way operations
are scheduled & operated
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INNOVATING
FOR EFFICIENCY

Solving new problems

An ideal playing field for
optimization & artificial
intelligence
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NEW CONSIDERATIONS
FOR OPERATIONS

E-bus specifications

A Charging mode of buses
A Passenger capacity
A Battery capacity/life

A Energy consumption
Charging point
A Overnight or opportunity charging

A Location of charging equipment

A Capacity of each charger
Operational data
A Planning data influencing energy consumption

A Route characteristics
A Weather conditions

Energy supply

A Cost of energy
A Capacity/availability of the grid
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MAIN CHALLENGES
FOR OPERATIONS
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Technical limitations

Technology

Technological readiness

Electric buses are less flexible than diesel
Battery range is limited
Reliance on different charging options

Lack of experienced/trained workers able to service e-buses

- Experience & expertise
Scalability

Space limitations

Lack of experience on large deployment projects
Lack of expertise in e-bus scheduling & operations

Charging-station space limitations

Energy management Electrical/grid issues

Energy costs
Peak electricity management

Potential electricity outages
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