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Abstract 

Clean public transit and heavy duty commercial fleets in the 21st century need to eliminate carbon 

emissions, reduce air pollutants, and support energy independence without compromising fleet operator’s 

need to reduce rising operating costs and comply to continuous regulatory and public policy pressure to 

implement a green transport solution. To date, commercial adoption of battery electric vehicles (BEV) for 

public transit and heavy duty commercial fleets has been challenged by issues associated with the battery 

including:  price, weight, volume, driving range, and the charging infrastructure. The Online Electric 

Vehicle (OLEV™) system technology enables battery electric vehicles to overcome the EV battery 

challenge by reducing on-board battery size as much as 80 per cent and utilizing an inductive charging 

system that transfers electric power wirelessly from the road surface while the vehicle is in stationary or 

“in-motion” mode. The OLEV wireless charging system uses patent-pending Shaped Magnetic Field in 

Resonance (SMFIR™) technology to support the efficient transfer of wireless power over a large air gap 

that is powerful enough to support the operations of heavy-duty public transit and commercial fleet 

applications. With the ability to replenish its energy level continuously from a road infrastructure, there is 

no limit on driving range, no need to pull a vehicle out of service periodically for recharging the battery. A 

significantly smaller battery also means the vehicle is lighter, easier to maintain and more efficient. 

Eliminating the need to wait on technological advances, the OLEV system is ready for adoption using an 

economically viable business model from an environmental, energy cost savings, and, total investment 

perspective. 

Keywords: commercial, electricity, fleet, inductive charger, ZEV (zero emission vehicle) 

1 Introduction 
The mass adoption of battery electric vehicles 
has lagged behind due to technological issues 
associated with the battery including:  price, 
weight, volume, driving range, charging time and 
efficient charging infrastructure.  

Online Electric Vehicle (OLEV™) technology 
solves these electric vehicle (EV) battery 
challenges. The OLEV system allows battery 
electric vehicles to continuously operate with no 
limit on driving range while utilizing a much 
smaller size battery. There is no need to pull the 

vehicle out of service for recharging the battery 
since the vehicle is recharged as needed in both 
dynamic (“in-motion”) and stationary charging 
mode while the vehicle is operating on the route.  

The essence of an OLEV system is to minimize the 
size of the battery by reducing the dependency on 
stored energy to power an electric vehicle, which 
is achieved by replenishing the energy level of the 
on-board electric vehicle battery as needed from a 
road embedded charging infrastructure.  

The OLEV system uses patent-pending Shaped 
Magnetic Field in Resonance (SMFIR™) 
technology to support the efficient transfer of 
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Bus Rapid Transit (BRT) systems are particularly 
suitable to adopt the OLEV technology in that 
the right of way is already in place and heavy 
traffic of inner city advanced bus systems can 
save substantial fleet operating expenses over 
time, not to mention the benefits of clean, 
emission free transportation. Similarly shuttle 
services at airports and campuses as well as 
commercial fleet vehicles operated by public 
and/or private sectors that service delivery 
routes, particularly in an urban environment can 
benefit from the deployment of OLEV equipped 
electric vehicles. 
 
OLEV technology can be retrofitted to existing 
fleets or deployed in all new fleets. It is also an 
alternative to replace catenary-based electric 
trolleys and light rail systems owing to 
significant cost savings on the infrastructure 
deployment and on-going maintenance, less 
safety concerns and pure aesthetics. 

5 Value Proposition and Benefits 
of the OLEV System 

The OLEV system delivers on the three key 
performance indicators for the electrical vehicle 
market:  Cost (energy and battery), Safety 
(environment and convenience), and Range 
(service level). Electric vehicle solutions that 
maximize on all three of these factors deliver the 
best value proposition for the market.  

5.1 EV Battery Size and Cost Savings 
To date, mass adoption of electric vehicles has 
lagged behind due to technological issues 
associated with the battery including:  price, 
weight, volume, driving range, and the charging 
infrastructure. One of the major benefits of the 
OLEV system is that the technology enables 
electric vehicles to overcome battery technology 
limitations and cost by reducing on-board battery 
capacity requirement by as much as 80 per cent 
since the road embedded wireless charging 
infrastructure recharges the on-board battery 
while the vehicle is in operation. Smaller size 
battery not only saves the initial vehicle cost and 
on-going battery maintenance expenses but also 
reduces overall vehicle weight substantially.  

5.2 CO2 Emission Reductions 
The OLEV system is designed to power electric 
vehicles, and this eliminates the need to use an 
internal combustion engine. By not utilizing an 

internal combustion engine, the level of CO2 and 
other emissions from the tailpipe of the vehicle are 
significantly reduced or eliminated.  
 

Table 3: CO2 Emission Reduction Comparison 

Heavy Duty 
Vehicle  

(fuel type) 

Annual 
CO2 

Emission 
(tons) 

Annual 
CO2 

Reduction 
(tons) 

Savings 
(%) 

Diesel 132 - - 
Diesel Hybrid 98 34 26 
BEV 0* 132 100 
OLEV 0* 132 100 

Comparison based on the following assumptions: 
Annual bus miles: 50,000 
*Tail-pipe emission only 

5.3 Operating Cost Savings 
An OLEV-equipped electric vehicle delivers 
significant fuel cost savings benchmarked against a 
heavy-duty diesel vehicle. When compared to a 
diesel heavy-duty truck, an OLEV vehicle delivers 
a 79% fuel cost savings (see Table 4). 
 

Table 4: Annual Fuel Cost Comparison 

Heavy Duty 
Vehicle  

(fuel type) 

Annual 
Fuel 

Costs ($) 

Annual 
Savings 

($) 

Savings 
(%) 

Diesel 51,813 - - 
Diesel Hybrid 43,668 8,145 16 
BEV 11,000 40,183 79 
OLEV 11,000 40,183 79 

Comparison based on the following assumptions: 
Annual bus miles: 50,000 
Fuel cost: $4.00 per diesel gallon and $0.10 per kWh 

5.4 Unlimited Range (Service Level and 
Performance) 

An OLEV-equipped vehicle can provide unlimited 
driving range even with a small battery and 
eliminate the need to remove the vehicle for 
recharging the battery. To provide the highest level 
of service and performance, a route is designed 
with the most efficient and optimized charging 
infrastructure to ensure maximum performance.  
 
To operate an OLEV-equipped vehicle, typically, a 
power track needs to be installed when the 
required driving power exceeds the battery power 
discharge capacity. Therefore, the route requires a 
combination of stationary charging pads and “in-
motion” (dynamic) power tracks to balance energy 
consumption for the route. Upon route evaluation, 
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