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Overview

AProvincial approach

AExisting provincial/federal greenhouse gas
regulations

AExpected need for new generation
AMany roles for gas

A Strategy renewal and updates to regulations
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Working Across the Spectrum
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Carbon Capture and Storage

AKey el ement of Albertatdts 2008 CI

A $1.24 billion for two large-scale CCS projects
AAl berta®-~ =~~~ A~ e ZCS

A 2.76 Mt per ye: ((

GO, caphuned at oll zands
fazility, upgrader or

1. Desp-saline aquifars
2. Deplated oil and gas resanoims
3. Galt bads or cavems

4, Unmireabln coal beds



Regulating Greenhouse Gas Emissions

A In 2007, Alberta regulated large
Industrial GHG emigssions (greater RESULTS:
than 100kt)

) . - . A40 million tonnes

A Existing facilities required to of emissions cumulatively
Immediately reduce per unit GHG avoided (from BAU)
output by 12%

) . . A$398 million into the

A Four compliance options: Climate Change and

A Physically reduce emissions Emissions Management
A Purchase serialized Alberta offsets Fund
or performance credits
A $15 dollar/tonne towards technology | S oiier e e e e
fund clean energy projects
A Operate efficient cogeneration




Historic Faclility Intensity Baseline Approach
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Offsets

34 offset protocols

20 Mt of offsets retired to
date

Top offsets:
Aagriculture (tillage)
Awind

Aenergy efficiency
Aenhanced oil recovery
Anitric acid abatement

Awastewater management
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Technology and Innovation Fund

$398 million collected to date
Announced funding for 51 clean technology Iinitiatives

More than $213 million allocated
Leverage more than $4:1 in private investment
Expect >$1B worth of clean technology projects at
current leverage

Emissions reductions
estimated at 13 Mt over 10 years
for current funded projects

CCEMC




Environment Canada Coal Fired Electricity
Regulation

420 tonnes CO2/GWh performance standard for new
and end of life/old units

I New unit i on or after July 1, 2015

I Old unit 1 has reached end of useful life (45 - 50
years)




Need for New Generation

Figure 19: Expected Generation Capacity Requirements (V)
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Many Roles of Natural Gas
Generation

Increasing role in base load power
generation

Industrial cogeneration
Peaking

Ancillary services including providing -
responsive dispatch for wind

District energy

Mbertoo
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Costs by fuel/technology type

Figure 20: Comparative Generation Costs
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Forecast Generation Mix

Figure 27: Generation Outlook: Installed Capacity (M\V)

W 46%
M 28%

Existing
as of December 31, 2011

5% Combined Cycle
6% Simple Cycle
6% Hydro

6% Wind

2% Other

Total 13,

Source: AESQ

Mbertoo

Freedom To Create. Spirit To Achieve.

Coal B,
Cogeneration 3,

242
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W 35%
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M 15%
I 5%
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W 10%
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2017

Coal 5,900
Cogeneration 4,619
Combined Cycle 2,518
Simple Cycle 901
Hydro B79
Wind 1,694
Other 445
Total 16,956

[ 25%
W 30%
M 19%
B 6%
H 5%
M 13%

3%

2022

Coal 4,832
Cogeneration 5770
Combined Cycle 3,668
Simple Cycle 1,176
Hydro 979
Wind 2,544
Other 585
Total 19,554

m12%
W 27%
W 24%
m 8%
W 8%
M 15%

6%

2032

Coal 2,876
Cogeneration 5,365
Combined Cycle 5,568
Simple Cycle 1,826
Hydro 1,979
Wind 3,578
Other 1,385
Total 23,577




Value of Dispatchability

FIGURE 1
Monthly Average Hourly Pool Price from 2003 to 2012 with On/Off Peak Averages

$250

'$200 |

$150

Pool Price ($MWh)

'$100|

ALV RAA J |I II“' ! “ml“ ||”||L ‘ / I ||||h“ iimi
AV IV T /

$50 '
WgeosgsaszgB8e88888se5888888882e22 sz eys
EE3IEELIEELIEELIEELSITIEELIEELIEERIEELITEE 38

AESO 2012 Annual Market Statistics

Mbertoo

Freedom To Create. Spirit To Achieve.




Move to gas slows emissions growth from electricity
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IPPSA - Trends in GHG Emissions in the Alberta Electricity Market I Impact of fuel switching to natural gas
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Strong Future for Gas

Gas generation likely to be significant portion of generation mix
based on fundamentals

Falls short of achieving longer term emissions goals
Significant greenhouse gas efficiency possible through cogeneration

Low gas prices likely to impact alternatives and renewables
To what degree is this addressed with carbon policy

Mpertes
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Significant Opportunity for Cogeneration




