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Where Is Manitoba Hydro?
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What i1s a PHEV?

Extra batteries added for Gas tank

more electrical charge

Generator P :

B _ LD i lug-in

engine ; , 4 T Hybrid
| Electric

Vehicle

: Power cord
connected to an outlet
for extra electricity

Unmodified 60 mpg
Modified as much as 250 mpg
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Other Conversions are Possible!
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Why Should Utilities be Interested?

Potential New Load
- Load Leveling

- Exiting Infrastructure in Northern Latitudes
V2G

-More renewables

S ®
PHEV Vehicles in Utility Fleet 'i
=9

Climate Change
Depletion of Fossil Fuels
Enhance Corporate Image
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Effects of Nighttime Charging

Charging/Fueling 620,000 Vehicles for Average Daily Driving Range
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Manitoba PHEV Infrastructure

* Engine block heater outlets

* Manitoba has approximately 500,000 engine block
heaters usmg 133 GWh/year
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PHEV and WInd

Conventional
generation

Feserves
as needad
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Cowboy Wisdom

“*Good judgement
comes from
experience, and a
lot of that comes
from bad
judgement”
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PHEV Retrofits

Energy CS
Hymotion

Hybrids Plus
OEMTEK

PHEV School Bus
PHEV Bucket Truck

Back Yard Mech

tl\Manitoba
Hydro




PHEV Retrofits

Energy CS
Hymotion

Hybrids Plus
OEMTEK

PHEV School Bus
PHEV Bucket Truck

Back Yard Mech

tl\Manitoba
Hydro




PHEV Retrofits

Energy CS
Hymotion

Hybrids Plus
OEMTEK

PHEV School Bus
PHEV Bucket Truck

Back Yard Mech

tl\Manitoba
Hydro




PHEVs in North America

o T 60 PHEVs

B < on the
road &
counting!

Morth Pacific
Gcean

North Pacific Guatemais " 3
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Fuel-to-Wheels Efficiency

r : 25%
ICE: gasoline/nat gas WOEES

: : 30%
Fossil { HEV: gasoline/nat gas wheels

: 70%  90% = 35% 90%
FC: gasoline/nat gas > H, > H, —> elec — wheels

stor

\

70% ., 90% ,, 35% 90%
C »H., —> H, —— elec ———— wheels

FC: ele

Renewable | 90% .. 95% 90%
EV: elec ——— Li-ion ——— elec ———— wheels

0) 0) 0) 0) 0)
FC: natgas ﬂ» elec 70/0: H, 958”/0: H, 39 /9; elec M wheels

55% 90% 95% 90%

EV: natgas —— elec ——— Li-ion ——— elec ——— wheels

Fossil

32%
mix of 42-77% > wheels

gasoline/nat gas
+ elec

70 m 3_5i0% = 20%
Renewable{FC PHEV: elec 2 > mix of 42-77%>—> wheels

(or mixed)

Mixed {PHEV:

25%0
30%
2A0%)

20%
77%

11%
42%

NO NET %
EFFICIENCY

31-49%
(PHEV-25)




Battery Technology

Li-ion Battery Development
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Overdue for a new image!
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PHEVs Gaining Momentum

Google

New York
California

UC Davis
Toronto
Chicago II'T
Plug-In Partners
ug-In America

F'I_IJEE AMERICA

National Campaign

CalCars

HTUF

Plug-In Highway
EPRI

NREL

BO]=

PHEV-B100 Bus
Demo Project, etc
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PHEV2007

Conference

Delta Winnipeg

350 St. Mary Ave.

Sponsors

MSERCManitoba Hydro
Alternative Energy
Industrial Chair

A\ Manitoba
Hydro
' The Centre for  Le Centre pour

Sustainable un transport
Transportation  durable

AT THE UNIVERSITY OF WINNIFEG

b3
UNIVERSITY
\ [ oo M ANITOBA
Manitoba 9"
Infrastructure and Transporiation

Electric  Mobilité
Muobility  électrigue
Canada Canada

WWAV. pluginhighway.ca

Conference highlights include:

« PHEV & PEV research network development,

« Advanced battery technologies,

* Vehicle-to-grid applications,

« PHEV enhancement of renewable energy,
Review of on-going PHEV and PEV demonstrations,
Vehicle simulation courses by leading experts,
Development of a PHEV bus demonstration project,
Tour of New Flyer hybrid bus manufacturing plant,
PHEYV public education forum.
Display of PHEVs and batteries.
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Thank You

En
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Tom Molinski
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