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ABSTRACT 

Red River College, a recognized Canadian college leader in applied research, has demonstrated capabilities and expertise in vehicle 

technology and the use of renewable fuels – with an emphasis on performance in extreme climates, especially cold. Local, national 

and international partners have collaborated on vehicle-related product and prototype development, fleet demonstrations, testing and 

evaluation, and the use of renewable or zero/low emission fuels (such as biodiesel, hydrogen, and electric/hybrid technologies). A 

case study will illustrate the College’s integrated research, education and training approach to Mobility from “Green Energy”.     

 

1. Introduction 

Red River College’s integrated approach to research, 

education and training approach for Mobility from 

“Green Energy” has resulted in extensive experience in 

advanced transportation and energy-related applied 

research over the last decade. 

In close proximity to the geographic centre of North 

America, the College’s main campus is in Winnipeg, 

Manitoba, Canada (on approximately the 50th parallel) 

and can experience extreme temperatures in both the 

summer (35ºC) and winter (-35ºC). The opportunity to 

evaluate fuels and technologies in a cold climate 

environment has encouraged research on vehicles which 

use renewable and alternate fuels.  

Cold climate and/or renewable fuels are often key 

elements in many applied research activities [1] such as  

the Red River Raycer (solar car); Hybrid Hydrogen 

Internal Combustion Engine and Hydrogen Fuel Cell 

bus demonstrations; Plug-in Hybrid Electric (passenger) 

Vehicle fleet conversion, demonstration and evaluation; 

diesel highway coach prototypes to meet new emission 

requirements; Compressed Natural Gas heavy vehicle 

winter performance evaluation; and development, 

demonstration and evaluation of an all-electric battery 

transit bus prototype. These projects complement the 

$2,400,000 (CDN) investment by the Government of 

Canada in vehicle technology research infrastructure. 

In 2011, the Province of Manitoba provided 

$645,000 to establish the Electric Vehicle Technology 

& Energy Centre. EVTEC is a virtual centre which 

complements and supports provincial policy [2] 

concerning sustainable transportation. EVTEC serves to 

test and demonstrate electric vehicle technologies, while 

allowing the College to enhance applied research, 

education and training, as well as to raise public 

awareness of electric vehicle (EV) technology. 

EVTEC’s startup was catalysed by a three-year, 

$3,000,000 international collaboration to develop an 

all-electric transit bus and charging system. Subsequent 

initiatives have led resulted in a $10,000,000 investment 

for a five vehicle, four-season, four-year demonstration 

under regular urban transit system operating conditions. 

2. Discussion 

Nearly 98% of Manitoba’s electricity is generated 

from renewable hydro power, which is a key driver to 

pursue EV technology. In late 2010 Manitoba and 

Mitsubishi Heavy Industries of Japan signed a 

Memorandum of Understanding with the objective of 

exploring renewable energy development opportunities; 

including the electrification of transportation and 

recharging infrastructure, as well as battery-storage 

technologies.  

An international consortia was created and brought 

together the Province of Manitoba, Manitoba Hydro, 

Mitsubishi Heavy Industries (MHI), New Flyer 

Industries (NFI) and Red River College to undertake the 

development of an all-electric battery transit bus, 

including the related charging infrastructure,  with the 

ensuing research to be carried out through EVTEC. 

Anticipated benefits of the “Zero Emissions” bus are: 

 only two tonnes of greenhouse gas emissions (from 

a renewable supply), compared to 108 tonnes for a 

diesel-electric hybrid and 162 tonnes for 

conventional diesel; 

 assurance of a long-term renewable fuel supply; 

 overall energy efficiency improvements,  including 

electrification of ancillary accessories and improved 

drive train efficiency; and 

 longer life and lower maintenance requirements due 

to reduced maintenance when compared to 

conventional engines, transmissions and accessories, 

coupled with longer drivetrain life.  

Within one year, the prototype “Zero Emissions” bus 

(Figure 1), which integrates lithium ion battery packs 

from MHI in a NFI Xcelsior chassis, was operational. 

The batteries provide direct current power to a nominal 

650-volt system, using an air-cooled 120 kWh battery 

which is ultimately targeted to be a comparable weight 

range as the engine and fuel on a diesel bus. The 

prototype has a range of 80 kms/four hours in typical 

stop-and-go transit operation, and is the first of its kind 

in Canada. The prototype has near zero emissions, 

although a bio-diesel heater is required in winter 

operation to heat the interior of the bus.  



 

.

 
Fig. 1 Electric battery transit bus prototype – June 2012. 

 

Manitoba Hydro has completed installation of a first 

generation On Route Rapid DC charger with a dual 

module output design which is targeting 300 to 500 kW.  

Initial validation and testing of the prototype vehicle 

over a two-year period in Winnipeg has begun, 

operating primarily on a private route shuttling 

Manitoba Hydro employees between its current and 

former head office locations. [3] Initial in-field 

prototype operating performance test results indicate: 

 an overall average energy consumption of 

133.kWh/100km;  

 HVAC consumption of 32 to 45 kWh/100 km at 

35°C ambient; and  

 sound (noise) output ranging from 50 dBa at idle 

(all systems operational) to 61 dBa when at 

full-throttle acceleration. 

The additional energy requirement for winter heating 

of the interior when using electric heating will drive 

energy consumption to over 300 kWh/100 km. This high 

consumption limits available range and increases 

charging frequency, which in turn limits battery life and 

increases costs. An alternative is catalytic diesel or 

bio-diesel heaters with 85 to 90% thermal efficiency. 

In late October, 2012 New Flyer Industries was 

awarded $3.4 million by Sustainable Development 

Technology Canada to work with the other members of 

the consortium, as well as Winnipeg Transit; to develop 

and deploy four additional prototypes and a high 

capacity charging system by the end of 2013. A 

four-year evaluation period, while in revenue service, 

will follow to assess the high capacity charging station, 

battery capacity and component life and reliability. Red 

River College is working directly with Mitsubishi 

Heavy Industries and New Flyer Industries on the 

integration of the battery packs for two bus prototypes.  

 In summary, through the combined efforts of the 

consortium partners, one prototype has been completed 

and four others are under development. Validation 

testing of the first prototype has completed its first year. 

A rapid DC charger for on route use has been deployed. 

NFI has demonstrated the prototype across North 

America; and was awarded a contract by the Chicago 

Transit Authority for two battery electric buses, as well 

as electric hybrids to other properties.  

 

3. Conclusions 

Initiatives such as EVTEC directly complement and 

support Province of Manitoba policy concerning 

sustainable transportation; and enable electric vehicle 

applied research and innovation amongst Manitoba’s 

transportation sector; enhance electric vehicle education 

at the College and in the region; and increase public 

awareness of EV technology. [4] Opportunities for 

future study include the repurposing of ground vehicle 

batteries for stationary applications, determination of 

appropriate business models, and the availability of 

commercial-grade, high-capacity, fast-charging 

infrastructure, and passenger EV end-of-life.  

With a strong industry network and a history of 

partnering with to conduct practical applied research 

projects, the College is applying its successful model of 

supporting innovation to enhance and improve vehicle 

performance, reduce emissions and integrate the use of 

renewable and/or alternate fuels. The pursuit of Mobility 

from “Green Energy” has advanced vehicle technology 

and renewable energy research, development, testing 

and manufacturing capabilities in Manitoba.  
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