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Base year: 2007
Horizon: 2050 (energy)

TIMES-Ca nada Horizon: 2100 (climate)

Regions: 13 provinces and territories

Start Mid End Length

2007 2007
2008 2009
2010 2011
2012 2013
2014 2017
2018 2022
2023 2027
2028 2032
2033 2047
2048 2052

GO AL DMNMDNMNDN =

1
p
K]
4
5
6
7
8
9

-k
A

MNew Scotia

Time slices
- 4 seasons: Spring, Summer, Fall, Winter
- 3 day periods: Day, Night, Peak




Primary Production / Conversion End-Use Demand for
Energy Technologies Technologies Energy Service

Primary Energy Final Energy Useful Energy

Fossil Fuel Reserves
Conventional & Oil sands
Crude oil, Gas, Coal

Extraction
Oil, Gas, Coal

IND Production
Furnaces, Boilers
Machinery CcCcS

IND (8) - Tons
Iron & Steel, Cement
Chemicals, Copper

Refineries

Coke Plants
Biomass Potentials

Crops: Starch, Oilseeds
Greasy residues
Lignocellulosic sources

COM (7) - PJ/m?
Heating, Cooling
Lighting, Appliances

COM Services
Furnaces, AC,
Fluorescents, Etc.

Biomass Plants

Solid: pellet, wood DM 2050
Dedicated crops Liquid: biofuels Oil prices (3)
Waste, Biogas, Algae Gaseous: biogas RSD Dwellings RSD (20) - PJ/unit Elasticities

Heat Pumps, Lamps
Freezers, Ranges

Heating, Cooling
Lighting, Appliances

DM 2100
Growth (2)
Elasticities

International Imports
Crude oil, RPP, Biomass
Gas, Coal, H2

Hydrogen Plants

TRA Vehicles
Cars, trucks, buses
Trains, Ships, Planes

TRA (16) - Pkm/Tkm
Road: short/long dist.
Rail, Marine, Air

International Exports
Crude oil, RPP, Biomass
Gas, Coal, H2, LNG

Domestic Trades
-Pipelines

Uranium & Lithium -Transmission

Reserves

AGR Process

Power & Heat | CCS
Cogeneration Plants
Thermal, Nuclear

Renewables, Biomass

Renewable Potentials
Hydro, Wave, Tidal
Wind, Solar, Geo

Ocean Thermal & Salinity

LNG Imports

LNG Regasification

LNG Liquefaction

Scenarios

GHG Emissions CAC Emission Carbon sequestration Energy policies
Combustion, Process sslons EOR, Aquifers, Afforestation Climate policies




Oll prices for 4 base cases, 2000-2050

New Plus
NEB 2009 Central
NEB 2009 Low
«====NEB 2009 High
CEO 2006 Central
IEO 2010 Central
IEO 2010 Low
- =|EO 2010 High
- =WEO 2010 Reference
WEO 2010 Policy
—\WEO 2010 Policy
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Final energy consumption up to 2050

0
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Final energy consumption in 2050
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Fuel consumption in transport up to 2050

Base central

0
2007 2014 2021 2028 2035 2042 2049

m Natural gas and NGL
Heavy Fuel Oil
Gasoline
Electricity

m Diesel
Biofuels

m Aviation fuels

Base central — 35% GHG in 2050

m Natural gas and NGL
Heavy Fuel Oil
Gasoline
Electricity

m Diesel
Biofuels

m Aviation fuels
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CARBON CAPTURE AND SEQUESTRATION (CCS) MODULE




Thermal Power plants-
Pre-combustion capture
ECOA*ze, EGAS*ze
ELFO*ze, EHFO*ze

Thermal Power plants

Post-combustion capture ‘
ECOA*zo, EGAS*z0 CO2 capture
ELFO*zo, EHFO*zo SCAPCHPELC

Sink — Enhanced oil recovery CCS - Enhanced oil recovery
MINSINKEORSTD SINKEORSTD

Sink — Oil fields onshore CCS- Oil fields onshore

MINSINKOILONS SINKOILONS

Sink — Gas fields onshore CCS— Gas fields onshore
MINSINKGASONS SINKGASONS

Sink — Oil fields offshore CCS- Oil fields offshore
MINSINKOILOFF SINKOILOFF

Sink — Gas fields offshore CCS- Gas fields offshore
MINSINKGASOFF SINKGASOFF

Sink — CBM recovery < 1000 m CCS—- CBM recovery < 1000 m
MINSINKCBMLOW SINKCBMLOW

Sink — CBM recovery > 1000 m CCS— CBM recovery > 1000 m
MINSINKCBMHIG SINKCBMHIG

Sink — Deep saline aquifers CCS— Deep saline aquifers
MINSINKAQUIFE SINKAQUIFE

Sink potential Sequestration




Sink potential in the WEST region
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m Depl oil fields.Onshore.

m Depl oil fields.Offshore.
Depl gas fields.Onshore.
Depl gas fields.Offshore.
Enhanced oil recovery.

®m Enhanced CBM recovery <1000 m.
Enhanced CBM recovery >1000 m.

m Deep saline aquifers.




CCS: preliminary results

/
/

=Base - Central Base - Central -35% reduction

Base case: Investments in a pulverized coal power plant with CCS for enhanced oil recovery in the WEST
Constraint: Investments in renewable electricity to reduce GHG emissions

Coal reserves Need to review
- Investment growth in renewable power
- Coal trade between provinces
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LIQUEFIED NATURAL GAS (LNG) MODULE




I —
IMPGASLNGALG SLNGGASQC30 Export Baja
R
IMPGASLNGNIG SLNGGASQC14
EXPGASLNGCHI

Import Norway QC Grande-Anse N
IMPGASLNGNOR i SLNGGASQC13 > BC Kitimat LNG Export Japan
SLNGLIQBC15 EXPGASLNGJAP
Import Qatar NB Canaport 3
_> SLNGGASNB09 N New Offshore Terminal Export Mexico
SLNGLIQOFF20 EXPGASLNGMEX

SLNGLIQSTD15 EXPGASLNGSKO
Import Trinidad _)_)
IMPGASLNGTRI SLNGGASLAR15 Export Taipei

EXPGASLNGTAI
-
IMPGASLNGROW SLNGGASSMA15 Export ROW

Regasification Liquefaction
Terminals v Terminals

RES of
Natural Gas
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UNCONVENTIONAL GAS MODULE




Coal Bed Methane - Coal Bed Methane -
Located Reserves Production
MINRSVCBM1,2,3 SPRIRSVCBM1
Coal Bed Methane - Coal Bed Methane -

Additional Reserves Production Add
MINRSVCBM7,8,9 SPRIRSVCBM?2

SPIPGAS

Shale Gas - Shale Gas -
Additional Reserves Production
MINRSVSHA1,2,3 SPRIRSVSHA1
Shale Gas - Shale Gas -

Additional Reserves Production Add
MINRSVSHA7,8,9 SPRIRSVSHA2

Tight Gas - Tight Gas -
Located Reserves Production
MINRSVTIG1,2,3 SPRIRSVTIG1
Tight Gas Tight Gas -

Additional Reserves Production
MINRSVTIG7,8,9 SPRIRSVTIG2

Natural Gas Pipeline




Cumulative gas reserves
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Gas extraction and production costs
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Gas extraction and production costs: Ranges
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Gas production scenarios

= Reference: Central case
= Alternate cases

Shale gas
Min
Min
Max
Max




Gas production : preliminary results
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Gas production : preliminary results
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Work in progress

Model developments
= Demand projections up to the 2100 horizon (IPCC scenarios)
* Process GHG emissions and CAC emissions
= CCSinindustries
* Energy corridors and coupling with the TIAM world model
Sensitivity analysis

Renewable power versus CCS

Unconventional oil and gas production

LNG imports

Biomass potential and conversion (next generation)

Hydrogen production
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