
o Green!” • No, it’s not an 
online posting from a rabid Sas-
katchewan Roughriders fan. It’s a 
rallying cry sent out through 

cyberspace – a prayer for the future of the 
planet. The pro-environment cheer was sent 
on the SaskGasPrices.com message board dis-
cussing the potential of the plug-in electric 
hybrid automobile. Firms have been develop-
ing ever more efficient batteries and are now 
taking conversion kits to the marketplace to 
retrofit hybrid and conventional vehicles.

There are plenty of skeptics, but many of 
the online sentiments are optimistic about 
the technology and adamant about the need 
for action. “We’ve got to get away from oil,” 
says one post. “A worthwhile investment,” 
says another. “My power bill is up 20 per cent, 
but my gas bill is up 100 per cent. Give me a 
plug-in hybrid that I can use, and I will buy.”

The comments are by no means unique. 
The mood of the North American public is 
very much swinging toward taking action on 
pollution. And firms such as Hymotion and 
Poulsen Hybrid are betting the public is will-
ing to back up such talk with their wallets and 
buy their plug-in hybrid conversion kits.

What Is a Plug-in Hybrid?
A plug-in hybrid electric vehicle (PHEV) oper-
ates on a battery-powered drive system with a 
backup gasoline engine. The hope for the 
vehicles is that the majority of driving can be 
done within the range of the batteries between 
charges at home or work. Only on longer 
trips would the gasoline engine be required to 
start up and recharge the battery on the fly or 
power the vehicle. Currently, PHEVs are not 
available to the public from the major auto-
makers, but many have announced plans to 
offer them as soon as this year or 2010.

Electric cars have been around since the 
mid-1800s. Early in the 20th century, they 
even outsold gas-powered cars. But the limi-
tations of the lead acid battery system meant 
internal combustion vehicles, with greater 
power and range, soon left electric cars 

choking on fumes.
Still, concept cars have 

sprung up periodically. The 
1990s gave birth to the EV1 elec-
tric car, whose discontinuation gained 
infamy for General Motors and was the inspi-
ration for the conspiracy-theory documen-
tary Who Killed the Electric Car?

But you can’t keep a good electron down, 
and electric power made a strong comeback 
in hybrid vehicles, with Toyota’s Prius lead-
ing the charge in 1997 and surpassing one 
million in sales worldwide by 2008. Hybrids 
use gas engines but rely on a battery pack to 
lend power to the car’s operation during 
low-speed driving and for acceleration. This 
allows for savings on emissions.

Now, the dream of all-electric cars is even 
closer with PHEVs. With a PHEV, there is a 
better chance of avoiding gasoline con-
sumption altogether. Most Canadians use 
their vehicles only to commute to work or 
beetle around their neighbourhoods, shop-
ping and running the kids to hockey prac-
tice. Plug-ins usually tout a range of at least 
30 kilometres. Even if that’s a high-ball fig-
ure, it would satisfy the range needs of the 
majority of drivers before they could get to a 
standard electrical outlet again.

Conversion Kits
Poulsen Hybrid has designed a far-reaching 
conversion kit to retrofit virtually any type 
of conventional vehicle to PHEV for about 
U.S.$8,600. Circular electric motors are 

mounted on the outside of two wheels and 
linked to a battery pack and onboard char-
ger. The motors don’t interfere with the 
existing suspension or brakes; they only add 
an electric drive system independent of the 
existing gas or diesel powertrain.

Changing an existing hybrid vehicle 
into a plug-in hybrid is offered by several 
U.S. companies. Hymotion, originally an 
Ontario company, offers a kit for about 
U.S.$10,400 that links its patented Nano-
phosphate lithium-ion battery pack to the 
2004-2009 Prius’ NiMH battery. The com-
pany claims drivers will enjoy mileage of 
100 miles per gallon (2.35 litres per 100 km), 
getting about 50 km for every 5.5-hour 
charge. So far there are seven U.S. installa-
tion locations, but none in Canada.
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For several years, other firms have been 
offering custom conversions for upwards of 
$40,000, but fall 2008 will likely be seen as 
the start of the PHEV movement, when 
conversion kits first became cheaper and 
widely available. 

Arne Elias, executive director of the Cen-
tre for Sustainable Transportation at the Uni-
versity of Winnipeg, is optimistic the era of 
electric vehicles has finally arrived. “There 
are a number of retrofits hitting the market,” 
Elias says. “This is really happening now.”

Although there are some purely electric 
vehicles (EVs) being promoted by manufac-
turers, Elias says they still have a decade of 
development ahead of them to match the 
needs of drivers at an affordable price. “If 
you accelerate and brake the way a lot of 
people do, you would not get anywhere 
close to the range that’s quoted,” he says. 
“Some people call [PHEV] a transitional 
technology. I think it’s actually more than 
that. I think plug-ins are going to be with us 
for a while until EVs get the 400-km, 500-km 
range at low cost . . . if it’s a second car and 
you’re just going to drive it around town, 
that’s fine. But a lot of people want a car that 
can do it all. Plug-ins do it all.”

Elias has given many talks around North 
America extolling the benefits of electric 
vehicles. He thinks society is now on the 
cusp of a real change. “The revolution is 
not whether it’s a PHEV or an EV – I just see 
them as progressions of the same thing – 
the revolution happens when you plug 
your vehicle into the electricity grid. Now, 
all of a sudden, the electricity grid and the 
transportation fleet are joined.” The theo-
retical potential of battery systems can 
approach fuel systems when all the compo-
nents are considered, Elias says, so in time, 
it is conceivable that electric drive can 
match conventional fuel systems for power 
and range.

The Future Is Now
New technologies often face a tough initial 
hurdle before they gain traction. Ontario’s 
Ricardo Bazzarella, a founder of Hymotion, 
was forced to go south to get the develop-
ment funding he needed for his battery sys-
tem. He eventually partnered with A123 
Systems of Massachusetts. Now A123 is in 
the process of going public, having secured 
deals to supply battery technology to  
General Motors for the Chevy Volt and the 

Saturn Vue plug-in electric hybrids, and to 
Europe’s Th!nk for its all-electric vehicle.

With the new administration in the 
White House promoting the goal of one mil-
lion plug-ins on the road by 2015 – spurred 
on by government tax credits for consumers 
– and incentives for manufacturers to retool 
their plants, that tough initial hurdle seems 
to be in the rear-view mirror.

Elias says the Canadian government can 
play a big part in helping plug-ins penetrate 
the market even faster than hybrids, which 
he says only make up about six per cent of 
cars after a decade of sales. “At the end of the 
day, retrofits are going to make this turn-
around a lot faster. Particularly if there are a 
few winners, the kits are mass produced, the 
costs come down and there’s a government 
subsidy that helps this conversion.”

Prairie Power
Saskatoon’s Bill Elliot is on board as a believer 
in the switch to a green economy. The 
founder of WSE Technologies sells wind-
powered and solar-powered electrical sys-
tems for the home. He was so enthused 
about the potential of plug-in hybrid vehi-
cles, he tried to import a test vehicle from 



China, only to be thus far stymied by federal 
import regulations.

Well acquainted with the delicate balance 
of trying to do what’s good for the environ-
ment while making it economically feasible, 
Elliot believes the public will be willing to put 
money into new driving technologies. “The 
amount of interest we’ve had in green energy 
and the amount of products we’re selling 
[show that] everybody’s starting to think that 
way,” says Elliott. He will keep an eye on the 
plug-in market, but for now will happily sell 
the equipment needed to charge them up 
with renewable energy sources.

Speaking of sources, the coming change 
to electric driving will likely add another eco-
nomic driver to Saskatchewan’s economy. A 
rare earth element find north of Uranium 
City is believed to be able to supply about 10 
per cent of North America’s rare earth needs 
for Li-ion batteries. 

The Intelligent Grid
Arne Elias claims the argument that plug-in 
electric vehicles only have a longer tailpipe 
leading back to dirty power plants is not accu-
rate. Even if you are running coal-powered 
plants, like Saskatchewan is, he says, you’re 
still further ahead environmentally with plug-
ins than you are with a gasoline vehicle. 

“But the idea – and there are people test-
ing this – is that you can go to 100 per cent 
renewables [like solar and wind power] with 
the plug-in hybrid and EV fleet. The reason is, 
you now have a distributed storage source. 
Let’s take 10 to 20 years from now. You have 
cheap batteries, cheap ultra-capacitors, cheap 
storage. Every car is plugged in automatically 
when it’s not being driven, which is 95 per 
cent plus of the time. It’s there as a resource 
for the grid.” Such storage capacity is impor-
tant because even in Saskatchewan the sun 
isn’t always shining and the wind isn’t always 
blowing. Now when the electrical grid needs 
more power than coal or hydro plants can 
produce, natural-gas-fired plants come on 
line. A province-wide fleet of batteries plugged 
into the system while their respective vehicles 
are not being used could feed power back into 
the system when it is most needed. That cuts 
greenhouse gases and more evenly regulates 
the power available on the grid.

“It is the path to sustainability and this is 
something we’ve recognized for a number of 
years,” says Elias. “Based on what we know 
now, it’s clear to those of us working in the 
transportation field that this is how it’s going 
to have to unfold. There’s no other way.” 
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