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A 500 kV transmission tower near the Langdon substation.

Photo courtesy of AltaLink.
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Executive Summary

The electric transmission system is a key foundation for Alberta’s continued prosperity. With a
solid transmission system, power generation, distribution, imports and exports can occur in a
manner that enables the provision of safe, reliable and economic electricity. The Alberta Electric
System Operator (the AESO) is responsible for planning the transmission system so facilities are
in place in a timely manner. This ensures electricity consumers and suppliers have a robust,
reliable and efficient system on which they can confidently plan and make investments.

In its Long-term Transmission System Plan (the Plan), the AESO projects the future electrical
needs of the province, considers relevant trends and factors and plans the transmission system
to meet the requirements of legislation, regulations and industrywide standards.

The 2007 load forecast was a major input into the Long-term Transmission Plan. The AESO
recognizes that many factors affect load growth, and that actual load in the future could be
higher or lower than forecast.

The nature of transmission is that it is built in large increments and has a long service life
(30 to 40 years). The prudent and preferred approach is to add transmission capacity that
accommodates long-term growth and minimizes land-use impacts. Stakeholder feedback
received through the AESO’s consultation processes supports this approach, as does the
Provincial Energy Strategy and the Transmission Regulation.

This long-term approach addresses the risk associated with building low capacity transmission
lines to meet a load forecast that, in hindsight, is lower than the actual load growth experienced
during the time period. If this were to occur, additional transmission reinforcement would be
needed to accommodate the higher load growth. Building more low capacity transmission lines
would result in additional land impacts that could have been avoided by installing larger capacity
facilities in the first instance, which reduces overall land use and meets long-term growth.
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Key factors influencing the Plan are:
» Increasing forecast load growth averaging three per cent annually over the long term.

» The large generation build (11,500 megawatts (MW)) needed over the next 20 years to keep
up with load growth and replace retiring generation units.

v

The need to plan and build transmission in advance of generation and intertie developments.

v

Increasing demand to integrate renewable and low-emission sources of electricity such as
wind, hydro, biomass and gasification.

v

Increasing the efficiency with which electricity is transmitted and consumed.

v

Enabling a robust, competitive market for electricity.

» Minimizing land-use impacts of transmission.

» Enabling economic development.

» Near-term opportunities for lower costs of materials and increased labour availability.

These factors recognize the value of implementing high capacity transmission lines to minimize
long-term land-use impacts. The Alberta government's Provincial Energy Strategy, which was
released in December 2008, emphasized renewable energy, low-emission energy and cleaner
electricity production from fossil fuels. Increasing the amount of generation from renewable
resources increases the need for transmission.

Renewable generation occurs when and where nature provides it, which is often a significant
distance from load centres. A strong transmission network is needed to transport electricity
when and where the wind is blowing at wind generation sites or when high river flows occur at
hydro plants. Conversely, transmission is key to maintaining reliability when renewable generation
is at a low output level (as happens when there is no wind or during dry hydro conditions) since
energy from other generation sources is needed to deliver to load centres.

The AESO's Plan presents an integrated, comprehensive and strategic upgrade of the transmission
system that: meets statutory requirements, aligns with government policy/strategy respecting
electricity, meets load growth, and facilitates resource development. Figure 1 shows the critical
transmission system developments expected over the next 10 years.
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Figure 1: Long-term critical transmission system development
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A central feature of the Plan is two high capacity, high efficiency lines between the Edmonton
and Calgary areas. These lines will connect four important electrical zones or hubs:

» The Southern hub. This hub is central to substantial renewable generation development
potential in southeastern Alberta and is also likely to be central to new interties with provinces
to the east and the U.S. to the south.

» The Calgary area hub. This hub serves the major load centre of the City of Calgary and will
also receive wind energy from the south and southwestern parts of the province. This hub is
already connected to B.C. and further interties to B.C. or the U.S. are possible.

» The Heartland hub northeast of Edmonton. This hub is a growing industrial area with
substantial projected load growth and the potential for development of low-emission generation.
The Heartland hub is a gateway to load growth and hydro and other generation development
in northeastern Alberta, and a possible connection to interties to the east and north.

» The Wabamun Lake/Edmonton hub. This hub is central to a large portion of Alberta's existing
generation and a gateway to generation and interties in the northwest.

Photo courtesy of TransCanada Corporation.

A transmission tower at TransCanada’s Redwater Cogeneration Plant.
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The following major projects complement the two high capacity, high efficiency lines between
Edmonton and Calgary as previously discussed.

» In the Edmonton region, additional transmission is needed to serve load demands in the
Heartland area and to connect the existing system to the Heartland hub.

» In the northeast, two 500 kilovolt (kV) alternating current (AC) lines are planned to connect
the Wabamun Lake/Edmonton and Heartland hubs to the Fort McMurray hub. Substantial
load growth in the northeast is expected as well as renewable and other generation
developments and possibly interties.

» In the northwest, additional AC transmission, likely at 500 kV, will connect to the Wabamun
Lake/Edmonton hub to address load growth in the northwest, provide access for renewable
generation in the northwest and serve a potential additional northern intertie with B.C.

» In the south, a loop of transmission lines will connect wind and other generation and load to
the Southern and Calgary hubs.

» In the Calgary region, additional transmission development is needed to serve the main
load centre.

The Plan also includes reinforcements to serve regional loads and generation development as
discussed in Appendix K, as well as interties with neighbouring systems.

A summary of the costs and schedule for the above projects is presented in Table 1.

Table 1: Major transmission reinforcements cost and schedule

2008 $ Construction

Project millions schedule
Edmonton to Calgary reinforcements 3,135 201010 2013
Heartland transmission system reinforcements 387 2010 to 2015
Fort McMurray transmission system reinforcements 2,045 201010 2016
Southern Alberta (wind) transmission system reinforcements 2,454 2010 to 2017
South Calgary transmission reinforcements 100 2011 t0 2012
Total 8,121

These cost estimates will be refined as the developments proceed and additional in-depth
analysis, consultation and detailed information about the proposed facilities becomes available.

This total investment will translate to an increase of about $8 per month on the transmission-
related portion of a typical residential consumer's electricity bill by 2017. Given that any increase
will not occur until the specific facilities have been built and placed in service, starting in 2012,
the magnitude of the impact included on the bill will vary over time.
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The Plan is flexible and will be updated as required. It is based on information available today
regarding assumptions of future conditions and circumstances. The AESO reviews the Plan
annually to determine if circumstances warrant a significant change and it is updated accordingly
should new information become available.

The Plan includes projects that will strengthen the main electricity grid (or backbone), address
regional needs, restore capacity of existing interties with other jurisdictions and establish
new interties.

The critical transmission developments are briefly described on the following pages.

Edmonton to Calgary transmission reinforcements

The transmission system between Edmonton and Calgary has not been upgraded in over 20 years.
Reliability concerns occurring as early as 2009 were identified in the original 2004 Needs
Identification Document (NID). Since then, a combination of system improvements and a lower
rate of load growth has delayed reliability concerns until 2014. However, a strong and rapid
improvement in economic conditions in Alberta could result in system reliability concerns
occurring before 2014.

The reinforcement of the transmission system between the Edmonton and Calgary areas is
needed to avoid reliability issues for consumers in south and central Alberta, improve the efficiency
of the transmission system, restore the capacity of existing interties, and avoid congestion, which
limits access to the market by competitive supplies. Limited access prevents the market from
achieving a fully competitive outcome. Transmission constraints and congestion also slow the
development of new competitive generation in the Edmonton area and further north.

Two high capacity lines are planned to be implemented as soon as possible given the key factors
previously listed. 500 kV high voltage direct current (HVDC) technology is currently being
recommended for this project due to its higher right-of-way efficiency and low land-use impacts.

Analysis indicates the preferred orientation of these lines is for one line on the west/centre
portion of the province, connecting the existing Wabamun Lake/Edmonton hub to the Calgary
area hub. The preferred orientation of the second line is on the eastern side of the province,
connecting the Heartland hub northeast of Edmonton to the Southern hub.

Construction of both lines substantially increases the usable capacity of the first line. The first
line alone cannot be fully utilized without the second line being in service, since the loss of the
first line would create too large of a contingency on the system.

The total estimated capital cost of the project is $3,135 million (in 2008 dollars). Construction
is planned to begin in 2010 with both lines in service by 2013.
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Heartland transmission system reinforcements

The Heartland hub is a growing industrial area where development of highly efficient and
low-emission generation sources is expected to occur. The demand for power at Heartland is
associated with upgrading bitumen into synthetic crude oil in refinery-type facilities. This location
is also a gateway to northeastern Alberta, where load growth is occurring and further generation
development, including hydro, is expected. Interties to the east and north could also be served
from the Heartland hub.

The AESO is continuing to evaluate the following options for reinforcing the system in this area:

» A new 500 kV double circuit line from an existing substation in south Edmonton (Ellerslie)
to a new substation in the Industrial Heartland area.

» Anew 500 kV double circuit line connecting into an existing line on the west side of Edmonton
to a new substation in the Industrial Heartland area.

Further analysis will be performed to determine which option will be recommended for
implementation.

The total estimated capital cost of the project is $387 million (in 2008 dollars). The estimate
could change based on the option selected. Construction is planned to begin in 2010 with all
facilities in service by 2015.

Stock photograph.

- fi, . - i ;i i .t s
Over the next 20 years, the AESO's long-term forecast shows an average annual growth rate of 3.1 per cent for Alberta Internal Demand
and 3.3 per cent for energy.
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Fort McMurray transmission system reinforcements

The oilsands industry is expected to continue its growth and is the primary driver of the need
for new electricity infrastructure development in the northeastern part of Alberta. Electrical
demand is driven by facilities associated with the extraction, upgrading and refining of bitumen
from the oilsands into synthetic crude.

The specific facilities being recommended for this reinforcement are a 500 kV AC line from
the Genesee generating station to a new 500 kV substation in the Fort McMurray area, and a
500 kV AC line from the new Heartland substation to the new Fort McMurray 500 kV substation.

The total estimated capital cost of the project is $2,045 million (in 2008 dollars). Construction
is planned to begin in 2010 with all facilities in service by 2016.

Southern Alberta (wind) transmission system reinforcements
The South region is currently Alberta's primary wind power generation area, with over
7,600 MW of applications for new wind generation received by the AESO.

The recommended option for south system reinforcement is a combination of new 240 kV
transmission lines and a new 500 kV substation connecting to the 240 kV network. The new
240 kV lines would create a loop between Pincher Creek into the existing 240 kV substations
at Lethbridge, West Brooks, Janet and Peigan. The looped system would provide a high level
of reliability.

The AESO filed a proposed transmission plan with the Alberta Utilities Commission (AUC) at
the end of 2008. This plan is flexible enough to accommodate various amounts of future
wind power through staged development triggered by specific criteria related to the progression
of wind projects.

The total estimated capital cost of all potential stages is $2,454 million (in 2008 dollars).
Construction is planned to begin in 2010 with all facilities in service by 2017.

South Calgary transmission system reinforcements

The AESO is examining options to reinforce the transmission system in southern Calgary to
provide additional support that will reduce exposure to outages. Further analysis and stakeholder
consultation is planned. These reinforcements may include an additional substation and/or new
138 kV lines.

One option would be a new 240/138 kV substation near the intersection of Macleod Trail and
Highway 22X and associated 240 kV and 138 kV lines to interconnect into the existing system.

The total estimated capital cost of the project is $100 million (in 2008 dollars), depending on
which option is selected. Construction is planned to begin in 2011 with all facilities in service
by 2012.
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Additional critical transmission development

The Plan includes other critical transmission developments that are at a less advanced state
of planning as well as upgrades, regional projects and projects currently underway. These
developments and their cost estimates are presented in the following tables.

Table 2: Transmission to renewable and low-emission energy zones

Cost estimate
(2008 $ millions)

Northwest transmission system reinforcements 500
Northeast transmission system reinforcements 1,400
Sub-total 1,900

Table 3: Bulk transmission system projects currently underway

Cost estimate
(2008 $ millions)

Various bulk system projects underway 570
Sub-total 570

Table 4: Long-term regional transmission system plan

Cost estimate
(2008 $ millions)

South region 205
Calgary region 248
Central region 964
Edmonton region 851
Northeast region 903
Northwest region 701
Sub-total 3,872

The estimated total investment in transmission system reinforcements over the 10-year period
is $14,463 million.
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Interties

The AESO's Long-term Plan recognizes that Alberta is part of an electricity grid that spans
North America and lays the foundation for the development of additional interties in the future.
Alberta is currently interconnected with B.C. and Saskatchewan but for the size of Alberta’s
electricity system, it remains one of the least interconnected jurisdictions in Canada.

Interties with neighbouring power systems are an essential part of a reliable electricity system
and a competitive market. Interties enable imports of electricity when shortages occur and allow
surplus electricity to be exported to other jurisdictions when supply exceeds demand. Interties
are essential to comprehensive development of Alberta’s plentiful low-emission resources
(e.g, wind and hydro power).

The total cost estimate for the potential intertie projects is $2,125 million (in 2008 dollars).

The estimate for future interties is not included in the $14,463 million estimate for transmission
reinforcements in Alberta over the next 10 years.

From vision to action
The AESO's Plan paints a picture of the future role electric transmission infrastructure plays in
stimulating Alberta’s economy while integrating much needed system reinforcement.

The AESO has consulted on several of the transmission reinforcements described in this Plan
and found that most Albertans:

» recognize the importance of electricity.
» support planning for long-term growth.
» encourage developments that minimize long-term impacts on land and the environment.

The AESO's Plan takes a comprehensive approach to ensure the electric system is strengthened
so that all Albertans can continue to depend on safe and reliable electricity. At the same time,
the Plan identifies transmission infrastructure that will provide confidence for investors, including
those who want to build more renewable and low-emission power generation for Alberta’s
competitive market.

The Plan reflects:

» The AESO's view of Alberta’s electricity future, which is consistent with existing legislation and
the Provincial Energy Strategy’s objective of building transmission infrastructure in advance
of investor decisions.

» A plan for how electric transmission will be developed with an emphasis on critical infrastructure
planned to be under construction by the end of 2010.

» An approach to transmission development that will enhance opportunities for various forms
of electricity generation, including renewable and low-emission sources.

» A connection with electricity consumers who depend on reliable electricity for economic
sustainability to run computers, bake bread, heat homes, run farms, operate businesses and
energize industry.

» A path forward towards a greener, more prosperous and energy efficient Alberta.
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Alberta’s growth during the past several years has been equal to adding two cities the size of Red Deer to the power system every year.
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1.0
Introduction

A key job at the AESO is to build the long-term plan to deliver electricity Albertans can count
on to power their everyday lives now and into the future. It is not only mandated in legislation,
it is an expression of the AESO’s organizational commitment to Albertans — using expertise
to provide the best possible transmission infrastructure to meet the future needs of the province.
The AESO takes into account Alberta’s growth potential and the important role the transmission
system plays in the investment decisions of business and industry. An overview of Alberta’s
electric system is included in Appendix A.

This Long-term Transmission System Plan (the Plan) is a blueprint for Alberta’s critical
transmission infrastructure. Over the next 10 years, essential transmission lines will be built
to ensure Albertans’ electricity needs are met for decades to come.

Photo courtesy of AltaLink.

240 kV transmission line in southwestern Alberta.
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The Plan is flexible and will be updated as required. It is based on information available today
regarding assumptions of future conditions and circumstances. The AESO reviews the Plan
annually to determine if circumstances warrant a significant change and the Plan is updated
accordingly should new information become available.

The Long-term Plan takes a comprehensive approach to make sure the backbone of the power
grid and the regional system are strengthened so that all Albertans can continue to depend
on safe and reliable electricity. At the same time, this approach provides confidence for all
power generators, including those who want to build more renewable and low-emission power
generating facilities, to compete in Alberta’s marketplace. It also provides confidence to investors
in industry and business that the reliable electricity they depend on will be available to meet
their future plans.

The role of transmission is essential as a public good that must be available in advance of need
to be capable of meeting long-term load growth throughout Alberta and to enable business
investment and the addition of new generation. The Provincial Energy Strategy sets the
framework for the importance of the future role of transmission infrastructure in Alberta’s
economic development. A copy of the Provincial Energy Strategy is provided as Appendix B.

Electricity plays a critical role in our everyday lives. We flip the switch and the power is there.
It gets us out of bed on time, keeps our food cold, cleans our clothes, irrigates our crops and lets
us read long after the sun has gone down. Reliable electricity powers our businesses, industry
and farms. It underpins Alberta’s economic progress, our livelihood and our well-being.

Stock photograph.

Electricity plays a critical role in our everyday lives.
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Alberta’s future prosperity depends in part on a new vision for building critical transmission
infrastructure, so that it /eads the development of generation and the business investment
decisions that rely upon reliable electricity supply. Needed reinforcements to Alberta’s electric
transmission system will be in place in a timely manner as a positive signal to investors.

This notion of ‘being ready’ is founded on experience. Economic change happens quickly,
whereas electric transmission system development is considered in a long-term context. With
investor confidence in the provincial transmission infrastructure, Alberta is poised to be a
worldwide leader in renewable and low-emission energy.

Alberta is a leader today in the integration of wind power, and will expand that expertise while
enhancing its role in hydroelectricity, clean coal and the use of natural gas. The province has
committed to support key, smaller developments such as solar energy, biomass and other
distributed generation options. The provincial government is also considering whether nuclear
power is an appropriate addition to Alberta’s electricity mix.

The long-term approach to transmission system development enables Alberta to use a window
of opportunity created by the current economic situation. Materials, labour and equipment to
build transmission facilities are more readily available and may be procured at lower cost. This
window of opportunity is limited as Alberta will be competing for construction resources that are
needed to strengthen electric transmission systems throughout North America and in many
parts of the world.

The Magrath wind power project has the generating capacity of 30 MW, enough to power approximately 10,000 homes.
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While Alberta’s existing transmission system has served us well, no new major transmission
facilities have been built in the last two decades. During that time, Alberta has grown significantly.
For the past several years, growth has been equal to adding two cities the size of Red Deer to
the power system every year. For more information about Alberta’s load growth, refer to the
AESO's Future Demand and Energy Outlook in Appendix C.

Growth is straining the system’s capability. The time has come to find ways to facilitate needed
transmission development and to facilitate strong investment in the future of Alberta.

The needed transmission lines will be sized to accommodate long-term growth and will use
advanced technology where possible to maximize efficiency and minimize environmental impacts.

Alberta not only needs critical transmission lines within the province, it also needs stronger
connections to regions outside the province. Alberta has one of the least externally interconnected
electricity systems in Canada. Interties connect the province to its neighbours and allow Alberta
to import and export power while supporting competition, renewable energy development,
reliability and supply adequacy. The Long-term Plan lays the foundation to develop this needed
additional intertie capacity.

The AESO's Long-term Plan represents a key step in implementing elements of the Provincial
Energy Strategy. With leadership by government in supporting the Plan, new transmission lines
needed to connect key regions within the province could begin construction in 2010.

The AESO has applied its expertise to prepare a comprehensive plan to facilitate investment in
Alberta, which is consistent with the vision put forward by the government.
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Transmission — Creating a foundation for economic development

Providing electricity reliably and cost-effectively to consumers requires robust infrastructure and
an effective market structure. Alberta’s electricity infrastructure includes over 12,000 megawatts
(MW) of generating resources and 21,000 kilometres (km) of transmission lines continuously
and instantly delivering electricity to homes and businesses in every corner of the province.
In 2008, the competitive market completed over $8 billion in electricity transactions.

An integral part of the physical electrical infrastructure is the interconnected bulk and regional
transmission system that carries electricity from where it is produced to where it is used or
distributed. The bulk transmission system includes 240 kilovolt (kV) and 500 kV transmission
lines and components associated with the Alberta Interconnected Electric System (AIES). The
regional transmission system includes transmission lines and components at voltages of 240 kV
or lower that are located in six geographic regions in Alberta.

A strong, efficient and unconstrained “electricity highway” is essential to the delivery of power.
It is also necessary to ensure the proper functioning of the market. To enable the efficient
operation of the competitive electricity market, transmission must be readily available to all
producers and consumers. The system must provide sufficient transmission capacity so
electricity can move without constraint from where it is produced to where it is needed to power
homes, schools, farms, businesses and industry throughout the province.

The existing transmission system is congested, aging and inefficient. In its current state, it is
able to meet today’s needs; however, it will not be able to meet the province’s future needs.
Alberta’s economy is expected to continue growing over the next 10 to 20 years and a reliable
supply of electricity cannot be sustained without enhancing and expanding the existing
transmission system. New infrastructure must be in place before demand arises so investment,
market access and economic development are not compromised.
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