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Long-term Planning for Alberta
20-Year Transmission System Outlook

10-Year Transmission System Plan

Present Key Planning Inputs
Load forecast

Generation scenarios

Consultation Process
Open, transparent, publicly available
Comments & questions at meeting
Email comments and questions to AESO by November 30

Feedback and response posted to AESO website
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Input into our long-term transmission and operational plans

Winter Peak:

We expect to see 3.5% growth in AIL winter peak over the next 10
years, 3.2% growth for the following 10 years

Northeast region leads growth with +3900 MW growth in the 20 year
timeframe

Calgary and South Central region is second in load growth with +2500
MW expected

Summer Peak:
Northeast region growing +3800 MW for the next 20 years
Calgary and South Central region growth of +2040 MW

Study the past convergence of winter and summer Alberta Internal
Load (AIL) peaks

We see many challenges in forecasting the Alberta electricity
demand on the horizon
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Definitions

What are the drivers of the long-term electricity load
forecast and how is the forecast used by the AESO?

How does the AESO prepare an hourly electricity
demand forecast?

Summary of Results

Historical Peak Analysis and Forecast Comparisons
Methodology Summary

Challenges

Appendices
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POD - Point of Delivery

Behind-the-Fence Load (BTF) =
Load served by self-generation

Alberta Integrated Electric System (AIES) =
POD Load + Transmission Losses

Alberta Internal Load (AIL) =
POD Load + Transmission Losses + BTF Load

Physical Load =
Electricity Retail Sales + BTF Load

Load — hourly maximum demand of electricity
Energy — sum of hourly load over a period of time
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AESO recognizes that there is a relationship between

historical physical electricity load in the province and
historical economic indicators

GDP

Population

AESO uses this relationship along with forecasts of the
Indicators, to predict future physical electricity energy.
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Provide a baseline for comparison in assessing current
electricity load conditions

An input into transmission studies to understand future
electricity load conditions

An input into Resource Adequacy’s generation
scenarios

Also used by operations and regulatory
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AIL Historical Peak Analysis aeso (m?)
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Winter
9,800+ Summer

2004/05 2005 2005/06 2006  2006/2007 2007
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Methodology Summary l.”?)y

Conference Board of Canada’s Long-term Economic
Forecast — Provincial Outlook 2007

Alberta Total GDP
Population
Alberta Agricultural GDP

Three customer sectors:

Industrial & Commercial Physical Load =f (Alberta GDP,
Historical)

Residential = f (#Customers = (f (population)), Avg Use)
Farm = f (Ag GDP, Historical)
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Challenges from the 2007 forecast:
The large number of future oil sands and upgrader projects
Capture growth in regions outside of the Northeast region

Future areas of study:

New demand side management initiatives, including demand
response programs

New technology, with different electricity intensities
New environmental regulations around greenhouse gases

New exploration, particularly coal-bed methane extraction
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$300 billion in
oilsands
investment

Environmental
factors

How these factors and issues will affect the demand for
electricity needs to be studied by the AESO

In this unparalleled economic growth

Regulatory
changes

High
CAD$

The past relationship between economic factors and
electricity demand is the best predictor, at this time, for

future demand
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Alberta Retail Sales
*Source EUB
e|ndustrial/Commercial
*Residential

Farm

Conference Board of
Canada

«GDP Forecasts
*Population Forecast

Industrial/Commercial Farm

esidential

«Alberta GDP Forecast «Average Use by Cust. *Alberta Agr.
*Onsite Forecast # of Customers GDP Forecast
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Growth Rates :
- Customer Allocations

by Metering Point

emetering points categorized by
growth history «estimations of
ecalculated for each metering point %ind/comm, res & farm

eapplied to previous year energy
eannual peak load by metering point

Distribution Losses

5yr historical average

Historical Load Shape

Hourly Values by Metering Point reenE 2y of
Annual Peak Forecast X unitized hourly load
load shape -averaged and unitized

forecast 2007-2027




Transmission Losses

*GTA filed amounts
«or Placeholder values
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Detailled Forecast Results
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Alberta Internal Load (AIL)
fc2007 fc2007 |Forecasts fc2007 fc2006 |Forecasts
Year (MW)H)* Growth Diff Year (GWh) Growth Diff

2000/01 A 7,785 --- 0.0 2000 A 54,054 --- 0.0
2001/02 A 7,934 1.9%0 0.0 2001 A 54,467 0.8%0 0.0
2002/03 A 8,570 8.0%0 0.0 2002 A 59,437 9.1% 0.0
2003704 A 8,967 4.6%0 0.0 2003 A 62,716 5.5%0 0.0
2004/05 A 9,236 3.020 0.0 2004 A 65,259 4.1% 0.0
2005706 F 9,580 3.7% 0.0 2005 F 66,268 1.5%0 0.0
| 2006707 F 9,661 0.8% -384.1 2006 F 69,370 4.7%0 819.8
2007/08 F 10,028 3.8%0 -234.2 2007 F 70,481 1.6%0 -246.5
2008/09 F 10,467 4.4% -183.4 2008 F 73,696 4.6%0 162.7
2009/10 F 10,793 3.1% -118.4 2009 F 76,792 4.2% 587.8
2010/11 F 11,212 3.9%0 -71.3 2010 F 79,478 3.5%0 1,591.5
2011/12 F 11,662 4.0%0 195.3 2011 F 82,710 4.1% 2,290.3
2012/13 F 12,062 3.4% 378.2 2012 F 85,978 4.0%0 3,606.4
2013/14 F 12,519 3.8%0 532.7 2013 F 89,205 3.8%06 4,890.3
2014/15 F 12,929 3.3% 621.7 2014 F 92,312 3.5%0 5,849.6
2015/16 F 13,312 3.0% 752.1 2015 F 95,420 3.4%0 7,057.0
2016/17 F 13,711 3.0% 852.7 2016 F 98,629 3.4% 7,975.8
2017/18 F 14,155 3.2%0 1,006.7 2017 F 101,715 3.1%0 8,986.4
2018/19 F 14,566 2.9%0 1,135.3 2018 F 104,706 2.9%0| 10,069.0
2019/20 F 14,971 2.8%0 1,303.4 2019 F 107,645 2.8%0| 11,061.7
2020/21 F 15,355 2.6%0 1,283.8 2020 F 110,692 2.8%0| 12,171.7
2021/22 F 15,852 3.2%0 1,536.4 2021 F 113,744 2.8%| 13,191.4
2022/23 F 16,323 3.0% 1,618.8 2022 F 116,836 2.7%]| 13,945.7
2023/24 F 16,808 3.0% 1,720.7 2023 F 119,980 2.7%)| 14,984.4
2024/25 F 17,241 2.6%0 2,014.7 2024 F 123,176 2.7%)| 15,995.8
2025/26 F 17,796 3.2%0 2,248.0 2025 F 126,436 2.6%0| 17,138.5
2026/27 F 18,304 2.9%0 2,426.1 2026 F 129,759 2.6%0| 18,248.5
2027/28 F 18,824 2.8%0 2,587.6 2027 F 133,158 2.6%0| 19,273.3

2028/29 F 19,303 2.5% 2028 F 136,616 2.6%0

*Note: Demand is winter peak demand (Nov. - Feb.)
+ 2002 redefinition added approx. 400 MW of 'behind the fence load'
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Provide reasonable generation development scenarios
against which the transmission system can be tested to
reveal where reinforcement is required to meet future needs

Created on the basis of market driven additions scenario
approach

How much
Where
What type
When
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Expected Additions: 2017 - 5,000 MW 2027 - 11,500 MW
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Coal Fuelled Biomass

Supercritical Pulverized Coal (SCPC ..

upercritical Pulverized Coal (SCPC) Hydroelectricity

Ultra Supercritical Pulverized Coal

Integrated Gasification Combined Cycle Nuclear

Hees) Oth I addit

Oxy-fuel Combustion ther small additions
Gas Fired e

Cogeneration Micro-generation

Combined Cycle (CC) wWind

Simple Cycle (SC)
Oilsands By-product Fuelled

Integrated Gasification Cogeneration

Storage

Integrated Gasification Combined Cycle
Integrated Gasification Polygeneration
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Federal Air Emission Framework Canadian Offset Price

Intensity Clean fuel standard for new Price/Tonne

Reduction projects, additional 2%

Year (2007 CADS$)

annually thereafter 20 21.20

y 2016 23.77

Enforcement 2010 2017 26.12
Date 2018 29.50
Compliance Abatement 2019 30.52
Options 2020 31.00
Federal offsets & trades 2021 33.08

Technology fund ($15/tonne, ;g;g jg-%g

$20/tonne in 2013) il —

Limited international trades 2025 53.43

(10%) 2026 59.37

Technology Limited to 70% of compliance 2027 202l
Fund in 2010, 0% by 2018 AV 69.67

’ 2029 74.21

2030 78.50
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Expected Additions: 2017 - 5,000 MW 2027 - 11,500 MW
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Based on future expectations, existing generation technologies will
continue to be developed

SCPC remains an option under the Federal Air Emission Framework

Gas prices expected to support continued combined cycle development

Major additions are to come from the following existing
technologies:

Cogeneration

Combined Cycle

Simple Cycle

Supercritical Pulverized Coal Plants

Wind
Technology advancement will provide additional generation
options later in the ten year timeframe



10-year scenarios (MW)
Additions common to all
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Keephills 3 450
Coal Upgrades 150
Simple Cycle 200
Hydro 100
Other small additions 100
Total Capacity Additions 1,000
50% Hydro Capacity Derate -50
Total Effective Additions 950




10-year scenarios
2007-2017 Major Additions (MW)
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Northern » Southern
Scenario 1 2 3 4 5

Genesee 4 450 450 450 450
Keephills 4 450 450 450 450
HR Milner Expansion 450
ENMAX 1200 MW 600 1,200 1,200
Cogeneration 1,760 2,260 1,760 1,760 1,760
Simple Cycle 600 600 400 300
wind (Installed) | (1,600) | (1,600) | (1,600) | (1,600) (3,400)

Effective 320 320 320 320 680
Major Additions 4,030 4,080 3,980 4,030 4,090
Common Additions 950 950 950 950 950
Total Additions 4,980 5,030 4,930 4,980 5,040
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The 20 year scenarios are a high level outlook that allow for
the development of conceptual transmission alternatives

Technology improvements and the value of GHG will be
drivers for the development of projects such as:
Integrated Gasification Combined Cycle
Large Hydro
Nuclear
Oxy-fuel Combustion

As well as the continued addition of:
Cogeneration

Combined cycle
wWind



20-year scenarios
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2017-2027 Additions (MW)
Scenario A B
Battle River 6 450 450
BowC|ty ............................................................................................................................................................................ 1000 ..........................
IGCC .................................................................................................................. 600 ......................................................................................................
CombmedCycIe ........................................................................ 500 ........................................................... 500 .............................
SimpleCycle | 30 | 30
wind (Installed) (2,000) (4,000)
........................................................................ Effective | 400 | 800
Hydro (Installed) (1,400) (1,400)
Effective 700 700
Nuclear 2,200 2,200
Cogeneration 1,400 600
2017-2027 Additions 6,550 6,550
2007-2017 Additions 5,000 5,000
Total 20 Year Additions 11,550 11,550
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Comments on generation scenarios to AESO by
November 30

AESO will review all stakeholder feedback and
respond

Timing dependent on scope and nature of stakeholder
feedback

Load forecast and generation scenarios will be used
as input to transmission planning studies

Stakeholder consultation scheduled for 2008 to
review 20-year transmission planning studies and
obtain stakeholder feedback
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