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Pan-Canadian 
E-Bus Phase I :



Pan-Canadian E-Bus Phase I : Project Launches
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E-Bus Phase I : Project Steering Committee Partners
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Transit Systems OEMs

Utilities and Others



Opportunity for 
real-time data 
sharing across 

multiple Transit 
agencies and 

Utilities

Opportunity to 
test across 

multiple transit 
agencies, 

weather and 
climate 

conditions

World’s first 
interoperability 

trial for 
opportunity 

charging

Oppcharge 
protocol –
solution 
proposed by 
Volvo Bus 
corporation

Lack of a global 
standard for 
opportunity 
chargers

E-Bus Phase I : Opportunities
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Technology 
Complexity Cost

High capital cost for full 
system transition

Complexities surrounding federal, 
provincial and municipal funding 

applications

Data on demand and usage 
charges for fuel - electricity

Lack of maintenance and training 
data for electric buses

Lack of guidance on full 
system transitions

Harsh Weather Capabilities –
absence of data in Canadian 

climate

E-Bus Phase I: Challenges
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E-Bus Phase I: Solutions – Real Time Data Sharing
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Real time data sharing

Analytics for operational 
improvements

Sharing of best practices
Central 
Data 

Repository

Data from 
loggers on 

Buses

OEM Data 
from 
Buses

Data from 
loggers on 
Chargers

OEM Data 
from 

Chargers



Next Steps : ACES Big Data Trust 
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Automated
Connected

Electric
Shared

Multiple OEM Partner 
project proposals

• Feeding Data into 
trust

Application to FedDev 
Ontario - Ongoing

• Startup Funding

SIF Stream 5 Funding

• Potential start-up 
funding

Dual 
Headquarters

Ontario

Quebec

Leveraging both funding and 

Supercluster, AI and analytics talent
Expanding on E-Bus phase I
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Pan-Canadian E-
Bus Phase II & 

Innovation P3© : 
Consultation Phase



E-Bus Phase II : Consultation Process
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• SAE J3105 and J1772 compliant
Interoperability 

Focus

• “Coalition of the willing” 
• Exploratory PhasePartners

• Innovation P3©   
Procurement 

Approach

• 450 – 600 kW overhead chargers
• Energy storage integration
• Smart control enabled plug-in charging

Charger Standards



E-Bus Phase II : Innovation P3© 
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Public 
Transit
Agency 2

Joint 
Procurement

Agency 

Public Transit
Agency 

Joint 
Procurement

Agency

Equity 
investors

Debt/Equipment 
Finance Lenders

Utilities
Manufacturers

Operators and 
Maintenance Providers

Private Sector 
Special Purpose

Vehicle



Cost Profile 
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Battery Electric Buses - C$800K - C$1.0M

Opportunity Chargers - ~C$1.0M

In depot Chargers - C$200K - C$250K

Facility Modifications (garage refurbishment) – C$250K+
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Pan-Canadian 
Hydrogen Fuel Cell 

Electric Vehicle 
Demonstration & 

Integration Trial



Project Opportunities
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Surplus Electricity to Hydrogen  

Environment - Technology - Economy 

FCEBs



Key Participants 
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Project Partners

Advisors/Observers
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Battery 
Electric 
Buses

Fuel Cell 
Electric 
Buses

Electric 
Automated 

Shuttles

Diesel, CNG 
and Hybrid 

Buses

Predictive Performance Modeling

Predict time to charge BEB
(on route and depot)

Calculate actual electricity 
costs in local jurisdictions

Predict state-of-charge (SOC) 
of battery onboard bus

Predictive bus or AV shuttle 
energy consumption analysis

Predict time to fuel for H2 
fuel cell bus (FCEB)

Assess suitability of 
route/block for electrification

Recommendation for BEB, 
FCEB, e-LSAs selection

Charging and route schedule 
analysis

Calculate actual GHG 
reductions

CUTRIC’s Rout∑.i™ Modeling – Capabilities 



Rout∑.i™ Modeling Methodology 
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Demand 
Charges

Charger Information

Auxiliary 
Heating

Motor
Efficiency

Battery Size

Weight

Transit 
Schedule

Route 
Profile

Traffic 
Scenarios

Ridership 
Scenarios

Seasonal 
Variances

™

GIS Modeling Duty Cycle Generation

E-bus/H2 Modeling

Charging Schedule Analysis



Rout∑.i™ Modeling – Milestone Projects 
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Burlington Transit Electric Bus Modelling

20

Route 4 map
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Burlington Transit Electric Bus Modelling

Route 10 map
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Burlington Transit: Full System Electric Bus 
Modelling
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Burlington Transit Modelling – Objectives
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Energy Analysis (BEB Technology Performance on BT System)

Economic Analysis

GHG Emissions Analysis

Schedule Optimization 

Opportunity Charger Analysis

Ease of Electrification



Variables Considered 
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Route Analysis Variables 
• Electric bus: 400 kWh and 600 kWh 
(40 ft and 60 ft) 
• Charging system options/strategies: TBD
• High-powered rapid charging 
(e.g., 450 kW, 600 kW) 
• Low-powered slow charging 
(e.g., 80 kW, 150 kW) 
• Distance to depot

Economic Variables 
• Cost of Ontario electricity grid 
• Cost of diesel 

Vehicle Performance Variables 
• Topography 
• Average speed 
• Average acceleration/deceleration 
• Ridership (real-time) 
• Stop location 
• Schedule of stops (time of use) 
• Vehicle weight 
• Auxiliary load 
• Coefficient of rolling resistance 
• Motor and electronics performances 
• Congestion of inter-linked routes at station 
stops



Ontario Messages: CUTRIC Outreach Goals 
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1. P3 and Building Green Transit
• Support CUTRIC’s framework development for an innovative public-private partnership 

model, Innovation P3© to help launch a York Region-Brampton-Burlington-Oshawa-
Guelph Battery Electric Bus Integration Project & the MiWay Hydrogen Fuel Cell Electric 
Bus Integration Project.

2. Better Data, Better Procurement
• Ensure respect for taxpayer dollars through superior procurement decision-making by 

supporting CUTRIC’s (publicly controlled) ACES Big Data Trust (“Autonomous, 
Connected, Electric & Shared” Big Data Trust).



Thank You   


