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MINISTER’S MESSAGE

Conservation is the cleanest and least costly energy resource, and offers consumers a means to

reduce their electricity bills. That’s why it is at the forefront of our plan to meet Ontario’s electricity

needs. As we review and update our Long-Term Energy Plan, we also want to set out our renewed

vision for conservation and discuss how best to achieve it.

Ontario has already made great strides in reducing electricity use. From 2005 to 2011, families

and businesses across this province conserved enough to reduce demand by more than 1,900

megawatts, the equivalent of powering more than 600,000 homes. Investments in conservation

allowed Ontario to avoid building new capacity that would have cost almost $4 billion, equivalent

to four peaking natural gas generation plants.

But we can do much more. The government is committed to expanding and enhancing our

conservation efforts. With the current Conservation and Demand Management Framework set to
wind down at the end of 2014, the time is right to create a new framework and set a policy of

putting conservation first. Ontario’s vision is to invest in conservation first, before new generation,

where cost-effective.

This paper describes what we have accomplished over the past several years and looks to how

we can leverage innovation and new approaches to build on the foundation we have put in place.
It sets out a vision of even broader participation in conservation efforts, supported by important
elements such as offering targeted programs to different customers, increasing awareness of
incentives, and unleashing innovation and flexibility at the local level.

Individuals, businesses, institutions and organizations across Ontario can take pride in the

conservation savings we’ve achieved to date. We look forward to working together to accomplish

even more for Ontario’s clean, sustainable energy future. I hope that the information and questions
about the future of conservation in Ontario in this paper inspire you and your organization to share
your thoughts and ideas with us.

/ )
/ .

I /

The Hon. Bob Chiarelli

Minister of Energy



iNTRODUCTION
Conservation plays a central role in energy management around the world. The reasons are
simple. Saving energy means saving money — for families, businesses, hospitals, schools and other
public institutions. Reducing or shifting electricity use avoids the need for new generation as well
as transmission, reduces strain on the electricity system and improves the efficiency of the power
grid. Conservation provides significant economic and environmental benefits; for every $1 nves’ed
in energy efficiency, Ontario has avoided about $2 in costs to the electricity system.

For every SI invested in energy efficiency. Ontario has avoided about 52 in costs
to the electricity system.

Ontario has been working for several years to create a culture of conservation in this province.
Although the global economic downturn of the past few years dampened electricity demand
in Ontario and elsewhere, a shortfall in capacity may emerge as early as 2018. As a result,
conservation investments remain a priority for Ontario and conservation should be the first
resource considered when planning for the province’s electricity needs.

Ontario is not alone in aggressively pursuing conservation. Leading jurisdictions around the world
are also pursuing ambitious energy efficiency goals:

• The United States has set a goal to double its energy efficiency by 2030.

• The European Union has committed to a cut of 20 per cent in its 2020 energy demand.

• China is targeting a 16 per cent reduction in energy intensity by 2015.

• Japan aims to cut 10 per cent from electricity consumption by 2030.

US. -“i 10, .“U/ 2U2

Conservation and demand management savings can be achieved in a range of ways:

• Energy efficiency: Using more energy efficient technology that consumes less electricity,
such as LED lighting. Building codes and product efficiency standards help improve the
energy efficiency of new buildings and appliances.

• Behavioural changes: Increasing awareness and encouraging different behaviour to reduce
energy use, for example through social benchmarking.

• Demand management: Reducing or shifting consumption avvay from peak times,
using time-of-use pricing with smart meters and programs like Peaksaver PLUS and
Demand Response 3.

• Load dispIacement: Reducing load on the grid by enabling customers to improve the
efficiency of their energy systems by recovering waste heat or generating electricity required
to meet their own needs.



Conservation initiatives must prioritize cost-effectiveness and balance customer benefits with
system benefits. Conservation programs Cd1 motivate consumers by raising awareness of
opportunities to save money and help the environment. Consumers will use less power or shift
usage to other times of the day it they see that it lowers their electricity bills and they will invest in
more energy-efficient products if they understand the short and long-term benefits.

Relative Cost of Electricity
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Ontario is already benefiting from its aggressive conservation efforts:

• Between 2006 and 2011, investing $2 billion in conservation allowed Ontario to avoid
more than $4 billion in new supply costs.

• Based on preliminary analysis, between 2005 and 2012, Ontario achieved about
55 per cent of the 2015 demand savings target and almost 60 per cent of the 2015
energy savings target in the Long-Term Energy Plan.

Savings related to conservation and demand management can be measured
two ways:

1. Megawatt (MW) or Demand Savings: A reduction in the total supply of electrical resources needed by Ontario
to meet peak demand. Valuable at a time of system peak, when lowering or shifting usage avoids the high costs
of using electricity sources designed to meet short-term demand. Peak demand in Ontario on a hot summer day
can be more than 25,000 MW.

2. Megawatt hour ‘MWh,1 or Energy Savings: Energy savings that follow from the need to deliver less electricity
overall to homes, businesses, and institutions in Ontario. A typical home in Ontario consumes around 10 MWh
over :ne year.



• In 2011, the most cost-effective year to date, most conservation programs delivered
savings at a program cost to consumers of just over three cents per kilowatt-hour and
influenced 717 gigawatt hours of verified and sustained annual energy savings.

• Since 1990, average household electricity consumption has declined by almost
25 per cent, representing about 350 in savings each year for the average household, based
on current electricity costs.

These savings are the result of a wide range of initiatives, including improvements to building
codes and product efficiency standards, programs delivered by local distribution companies
(LDCs) and provincial agencies, time-of-use rates, and other conservation initiatives.

Electricity Use per Average Household in Ontario (kwh)
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Sources: Natural Resources Canada and Ontario Energy Board

The government strongly believes that conservation should be the first priority in energy planning.
This paper discusses the government’s vision for conservation in Ontario and explores new
opportunities and objectives that should be considered in developing a new conservation and
demand management framework.

1990 2013
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A RENEWED VISION
Ontario is a leading North American jurisdiction for conservation and demand management.
Conservation is helping families and businesses reduce their electricity bills while contributing to
a cleaner environment and a more reliable electricity system.

Ontario’s vision is to invest in conservation first, before new generation, where cost-effective.
Recognizing that conservation is a long-term commitment that must be central to our electricity
system planning, the Ontario government will continue its leadership in conservation by putting
conservation first, inspiring action, providing different tools for different customers, encouraging
innovation and leading by example.

Ontario’s vIsIon is to invest in conservation first, before new generation,
where costeffective.

Put Conservation First

Conservation should be the first resource considered in meeting Ontario’s electricity needs. Cost-
effective conservation brings environmental, economic and system benefits. It makes sense to
invest as much to save a megawatt of power as it would cost to generate that same megawatt.
When other benefits are factored in — conservation does not involve construction or the industrial
processes that generation requires, it saves consumers money and relieves stress on the
electricity system — the arguments in its favour become even stronger.

Conservation and generation differ in how their costs are accounted for. Investments in
supply are amortized — that is, divided up and spread out — over the expected useful life of
the assets that will supply the power. The costs of conservation initiatives are currently
accounted for in the year they are incurred, even though savings from such programs can
last for 10 to 15 years or more. The cost of conservation could be spread over the life of the
investment, as is done with investments in supply. This would lessen short-term rate impacts
and provide a more equitable sharing of costs across all ratepayers, current and future, who
benefit from the programs. BC Hydro has used this approach since 1990 to smooth the
impact of conservation costs on customers’ bills.

The cost of conservation could be spread over the life of the investment, as is
done with investments in supply.

Demand response provides an excellent example of leveraging the economic value
of conservation. More broadly, demand management initiatives provide price or financial
incentives to residential, commercial and industrial users to shift or reduce their electricity
usage away from peak periods. As well as benefiting the electricity system, demand response
lowers energy costs for consumers and allows businesses to operate more competitively.

I
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As one demand management measure, derriand response could help meet regional
reliability needs cost-effectively and help to better integrate renewable generation sources
coming online. Demand management measures in Ontario include the Ontario Power
Authority’s Demand Response 3 progrdm, the Independent Electricity System Operator’s
Dispatchable Load initiative, the Industrial Conservation Initiative, and time-of use rates.
These initiatives represent almost B per cent of Ontario’s 2012 summer peak. Some
jurisdictions, such as California, have set demand response targets.

Innovative demand response could enuble faster, regionally targeted
deployment. for periods that directly correspond with system needs.

There is potential for Ontario to expand and improve ts demand response portfolio. Current
demand response programs, for example, must be deployed for minimum blocks of time over
broad geographic areas. Innovative demand response could enable faster, regionally targeted
deployment, for periods that directly correspond with system needs.

Ontario Electricity Demand: February 28, 2010
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Inspiring Action

The electricity system and electricity pricing are complex and confusing to many customers. Both the
Auditor General of Ontario and the Commission on the Reform of Ontario Public Services highlighted
the need for electricity education. To inspire further action and behavioural changes, Ontario should
build consumer awareness of the benefits of conservation and understanding of the electricity
system as a whole, including expanding energy awareness in schools. The electricity sector must
also better align incentives and tools with consumer needs, including providing access to energy
consumption information. These actions would help consumers make more informed decisions.

Overtime
begins
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Better aligning awareness with tools and incentives can include voluntary dynamic pricing
approaches, some of which have been explored in a number of U.S. states. Dynamic
pricing can build on time-of-use and smart grid infrastructure by pinpointing short time
periods of extremely high demand — known as critical peaks — and permitting customers
to sign up to receive a financaI benefit for shifting their consumption from critical peak to
the lowest-demand period, typically overnight. Customers can shift consumption by running
appliances and equipment with timers, such as dishwashers, pool pumps, and electric
vehicle chargers. The benefit is usually derived from a rebate or a much lower electricity
rate during non-peak periods. Dynamic pricing programs work best when they are voluntary,
because residential and small business consumers vary in their ability to respond and shift
consumption.

Voluntary dynamic pricing programs could provide additional benefits to
customers that shift their consumption to low demand periods.

Rating systems for buildings and benchmarking provide examples of how awareness
can better drive decisions that result in sustainable savings. Property buyers can end up with\ high ongoing costs because of the low energy efficiency of the home or business they have
purchased. Disclosure of actual energy performance, for example through a rating system,
could allow consumers to benchmark the relative energy efficiency of various properties and
inform their investment decisions. Building ratings could one day be considered as important
as a pre-purchase building inspection.

Rating systems for buildings could allow consumers to benchmark the relative
energy efficiency of various properties and inform their investment decisions.

Smart Meters, Smart Grid, Smart Choices

More than 4.4 million electricity consumers in Ontario are currently billed on
a time-of-use basis using data provided by smart meters, which communicate
consumption information at regular intervals, at a minimum every hour. The
adoption of smart meters enables the development of Ontario’s Smart Grid.
Through its use of modern technology, including sensors, wireless communication,
automation and computers, the smart grid helps consumers participate more
readily in conservation efforts and make more informed decisions, and allows
for more distributed and renewable generation sources, It also paves the way for
electric vehicle re-charging infrastructure, creative energy storage solutions and
“Smart Home” features. Ontario’s early implementation of smart meters and time-
of-use pricing has established the province as a leader in smart grid technology.



Providing Different Tools for Different Customers

Closely related to the need to provide the right incentives is the ability to tailor tools to the needs
of different customers. Ontario should encourage both the public and private sectors to continue
to develop new tools that enable consumers to take fuH advantage of smart technologies. By
establishing incentives and ensuring the regulatory framework supports innovation, Ontario could
accelerate the development of cutting-edge solutions for all customers.

Through the Green Button Initiative, Ontario electricity consumers will have secure access to
their energy usage information. As a common data standard that adheres to strict privacy rules,
the Green Button Initiative allows utilities to work with the private sector to create secure, value
added apps for download by consumers. Energy apps would have a wide range of uses, such as
giving consumers the ability to track and control their home energy usage via smartphone. More
than 50 per cent of Ontario consumers already have access to their data in the Green Burton
format, and pilot programs to develop wide-ranging services and solutions are being developed.

GREEN BUTTON INITIATIVE
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By enabling a household or business to compare their energy consumption with other similar
consumers, social benchmarking ncreases awareness of energy usage and promotes
conservation. Regular energy reports, for example, can be delivered to electricity customers,
providing useful energy usage data and a comparison to local conservation leaders. The
Ontario Power Authority is working with a number of partner LDCs on a pilot program to
test four residential social benchmarking approaches that, where feasible, will adopt the
Green Burton standard. Pending the success of these pilots, the government could explore
expanding social benchmarking and including other sectors.

The government could explore expanding social benchmarking and including other sectors.



Consumers in some jurisdictions can finance conservation investments through their utility
bills or other financing alternatives. Initiatives such as on-bill financing for home energy
retrofits have strong potential to boost conservation. British Columbia, Manitoba and
Nova Scotia allow utilities to offer on-bill financing to residential customers. This eliminates
up-front costs for small capital upgrades that can yield major long-term savings. Over time,
the savings on the bill from lower energy consumption help offset the repayment of the
up-front costs.

initiatives such as on-bill financing for home energy retrofits have strong
potential to boost conservation.

The province could also explore a revolving fund concept to help finance energy efficiency
retrofits for residential and business customers. Revolving funds, unlike grants or incentives,
self-replenish by using re-payment for subsequent financing. Based on experience in other
jurisdictions and sectors, revolving funds can unlock private capital and accelerate growth by
demonstrating successful investment strategies in the conservation sector.

The province could also explore a revolving fund concept to help finance energy
efficiency retrofits for residential and business customers.

Encouraging Innovation

The current framework was built with the expectation that LDCs should be the face of
conservation to their customers. We have seen the value of this approach, and are committed to
expanding the role of LDCs in order to better support local needs and innovation. The private
sector and broader public sector also contribute significantly to encouraging greater innovation.

The microFlT program has been successful in distributing generation across the grid,
which can help offset local power demand. The program could evolve from a generation
purchasing program to a net-metering program, where cost-effective, with the generation
being used first by the homeowne before being made available to the grid. A net-metering
program could help match generation with local demand, helping reduce local load and
related infrastructure needs.

The microFiT proqram could evolve to a net-metering pro qram, where cost-
effective, with the generation being used first by the homeowner.



Electricity storage is emerging as another option to help address chaUenges such as
peaking demand, efficienfly integrating renewable generation, managing slight variations in
output, and resolving congestion and power quality issues thdt reduce distribution system
performance. In the United States, Europe and Asia, demonstration projects are under way,
and reguiators are opening up traditional markets to storage providers. Like any emerging
technology, energy storage must prove that its benefits exceed its costs, including building
and operating new infrastructure. Ontario is home to a ncmber of emerging, innovative
energy storage companies that are working hard with Ontario utilities to demonstrate various
technologies, address their challenges and realize their potential.

Ontario’s early leadership in the use of smart meters has provided significant operational
benefits for local distributors. Some LDCs have configured meters to collect consumption
information more frequently — for example, every 15 minutes. LDCs will likely begin moving
towards real-time interachon between the meter and in-home energy management
systems, providing more opportunities for direct benefits to end consumers. For
instance, Guelph Hydro has installed Zigbee chips in their smart meters, allowing wireless
communication with devices in the home. Some PeaksaverPLUS implementations are
also using these chips for direct communication with PeaksaverPLUS in-home devices.
Building information technology into appliances is expected to pave the way to d smart
home future in which devices automatically respond to consumer preferences. LDCs are
likely to play a central role in leveraging this and other innovations developed in partnership
with the private sector.

Some electrical power is lost to heat as it is transmitted through wires and transformers.
Line losses increase exponentially as the system gets busier, making on-peak losses
substantially higher than off-peak losses. According to analysis by Navigant Consulting,
distribution system losses across Ontario between 2007 and 2011 averaged 4.4 per cent.
There are precedents for reductions in losses being considered as conservation, based
on improved efficiency of the electricity system. Reducing line losses generally involves
upgrading technology and equipment, and it may be appropriate to allow utilities to recover
the associated costs. In Alberta, for example, the regulator agreed to allow Enmax Power
Corporation to recover its costs from the pool of savings accrued from reducing loss levels.

Reducing line losses generally involves upgrading technology and equipment,
and it may be appropriate to allow utilities to recover the associated costs.

9



Leading by example

The Ontario government as well as broader public sector should continue to play a leadership role
in conservation efforts. The government has already achieved significant conservation savings by
strengthening the energy efficiency standards for products available to consumers and prescribed in
the building code. It has also improved energy efficiency in its own buildings and facilities. There is
an opportunity to build on these efforts.

Improving the energy efficiency of products and buildings represents a significant
portion of Ontario’s long-term conservation targets. The Ontario Building Code is considered
the strongest in Canada in supporting energy efficiency. As well, Ontario regulates the energy
efficiency of more products than the federal government or any other province. Ontario intends
to continue keeping pace with the top North American jurisdictions in raising the bar for
energy efficiency standards. One approach being considered is to automatically adopt leading
efficiency standards of other jurisdictions in North America, where it would improve Ontario’s
own regulatory process. The Ministry of Energy is also looking at working with other ministries
to strengthen the synergies between the building code and product efficiency standards.
This could result in both streamlining standards and better aligning the regulations with the
province’s conservation goals.

)ae approach being considered is to automatically adopt leading efficiency
standards of other jurisdictions in North America where it would improve
Ontarios own regulatory process.

As part of the government’s new conservation reporting requirement under the Green Energy
Act, 2009, all broader public sector organizations, such as hospitals, colleges, universities
arid school boards, as well as Ontario municipalities, began reporting this year on their annual
energy consumption, and, next year, will develop and post five-year conservation plans. Given
that conservation lowers operating costs, these organizations have a strong incentive to build
robust targets into their plans. Using the energy conservation reports, these organizations
and their LDCs should work together to find and leverage conservation opportunities. Going
forward, the government will explore requiring them to establish individual targets as part of
their conservation plans.

By establishing targets, organizations will be encouraged to pursue energy efficiency
improvements that could yield monetary savings. The government will also explore ways to
drive conservation among these organizations. For example, the strength of an organization’s
conservation plan could be among the considerations when evaluating capital or operating
funding requests to the province.

The strength of broader public sector organizations’ .:onservation plans could
be among the considerations when evaluating funding requests to the province.



Shoppers Drug Mart (2010-2011)

Shoppers Drug Mart undertook lighting retro fits in 280 stores across Ontario, installing LED
freezer stfips and LED signage and exterior lighting.

The project resulted in 338 kilowatts (kW) in demand savings and almost 2 million kilowatt
hours in energy savings per year. As a result of these investments, Shoppers Drug Mart will save
almost $500,000 annually on electricity costs. Typically, for lighting, the saveONenergy RETROFIT
PROGRAM provides incentives of about 40 per cent total project cost. At the corporate level, these
incentives helped meet the company’s payback-period guidelines of 24 to 36 months.

“For a large corporation like Shoppers, which operates in all regions of Ontario, having a single
point of contact like Burlington Hydra to manage all our applications for all our locations, mode
the entire process move smoother and faster...”

Tammy Smitham, Vice President.
Communications & Corporate Affairs,

Shoppers Drug Mart
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• A fixed multi-year funding framework with fixed targets provides certainty, but cannot
be easily adjusted or revised to reflect changing circumstances or pressures at the
provincial or local level.

• Targets created a focus for efforts, but a one-size-fits-all approach does not fully reflect
the varying needs and conservation capacity of individual LDCs.

• LDCs’ influence over program design, operations and how targets were achieved
was limited.

• nnovation was encumbered by approvals and heavy contractual requirements.

• Program enhancements were slow and not agile in their response to customer or market.

• Local and regional programs were constrained in their development and approval.

Walnut Hill Farm (March 2012 to August 2012)

Walnut Hill Farm, a pork processor in Cads Hill, Ontario retrofitted
their operation by installing a new high efficiency refrigeration
system, which has more efficient compressors, evaporators and
insulated panels throughout the facility.

The project resulted in 7 kW in demand savings and 42,000 kWh
in energy savings per year. Walnut Hill Farm’s in vestment in the
new refrigeration system is about 175,000. The business will also
receive a saveONenergy RETROFIT PROGRAM incentive of over
35,000 from Hydro One.

“The electricity cost savings we gained by investing in more energy-
efficient equipment will be used to pay for addition electricity we
need for expanding the business”

(N
Ii

(U
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TOWARDS A NEW FRAMEWORK

Evolution of Conservation Efforts

With the current Conservation and Demand Management framework expiring at the end of
2014, the government is interested in receiving feedback and ideas about proposed innovative
new conservation measures as well as the key elements arid structure of the next conservation
framework. The government has observed challenges as well as successes with the current
framework and has received feedback from stakeholders, such as:

1.1
4

John Koch, Owner Farmer,
Walnut Hill Farm



Despite these challenges, conservation and demand management programs have evolved
over the past decade. LDCs have developed more experience and capacity to take a larger role
in delivering programs to their customers. Conservation programs and options are now more
sophisticated and comprehensive than ever, highly cost-effective and deliver lasting energy
savings. They are offered across the province, including to First Nation and Métis communities,
and cover all sectors (residential, including low-income; commercial and institutional;
and industrial).

Building the New Framework

Based on the lessons from the current framework, as well as the government’s commitment to
conservation as a first priority, objectives of the new framework should include:

• Empowering LDCs by giving them more autonomy and programming choice for their
customers, with streamlined oversight and reduced administrative burdens. This would
enable LDCs to focus more fully on innovation and cost-effectiveness, whether by working
alone, with private sector partners or with other LDCs.

• Establishing clear accountability and mechanisms for meeting the conservation goals in
the updated Long-Term Energy Plan.

• Emphasizing the importance of prudent, efficient and effective conservation expenditures
to contribute to the important goal of controlling price increases.

• Investing in conservation initiatives that balance benefits to consumers with benefits to
the electricity system, and ensuring a fair allocation of costs in line with benefits.

• Maintaining balance, in provincial planning, among various sectors — residential, commercial,
and industrial — while recognizing that the value of conservation investments can be higher
in some regions than others, due to local conditions

• Renewing efforts to deepen consumer awareness.

• Enhancing the role of LDCs in the delivery of conservation programming for Aboriginal
communities, and particularly for on-reserve First Nation customers.

• Leveraging programs and provincial investments to encourage innovation, such as electricity
storage and smart grid technologies.

• Improving conservation program delivery for low-income residential consumers.

Together, these objectives would help unleash and streamline conservation delivery, encourage
cost-effectiveness and leverage market forces and partnerships to boost innovation and
economies of scale.

13



As the government develops a new multi-year conservation framework, input is being sought on

these objectives as well as the following areas:

Role of Targets

The Green Energy and Green Economy /c 2009 made conservation integral and core

to LDCs’ regulated tasks and assigned conservation targets which LDCs must meet as a

condition of licence. In 2010, the government’s Long-Term Energy Plan set province-wide

conservation targets out to 2030. The current framework established four-year (to 2014)

demand (MW) and energy (MWh) targets for LDCs, which have helped focus the sector’s

attention on conservation. This approach may not adequately take into account differing or

changing circumstances of individual utilities, the economy, or the system as a whole. In

particular, changes in the supply-demand outlook in the past few years indicate a surplus in

baseload generation. Flexibility to adjust both the approach and the timing of targets should

be considered going forward.

Gross Forecast Demand by Sector
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Program Portfolio

As Ontario’s conservation efforts continue to evolve, so too will the portfolio of programs

and options available to customers. Consumers are more conservation-savvy and interested

in energy savings. A wide range of service providers, such as contractors, retalIers, LDCs
and mobile service providers, offer ways of meeting consumers’ needs. New cost-effective

programs leveraging customer and private-sector investments will continue to transform the
market to greater energy efficiency.

Supporting this transformation will involve, for example, optimizing tools for consumers,

allowing a role for the private sector in working with larger customers, bringing new

entities into the market to take advantage of innovative energy storage and management

technologies, and making greater use of codes and standards.
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• Roles and Responsibilities

Ihe current electricity conservation framework in Ontario ;nvolves the Ministry of Energy,
Ontario Energy Board, Ontario Power Authority, and LDCs.

The Ministry sets overall conservation policy and provincial conservation targets based on
the advice of the Ontario Power Authority, issues directives to its agencies, regulates product
efficiency standards and energy conservation reporting and plans for the broader public
sector, and delivers targeted programs such as Municipal Energy Plans.

LDCs are responsible for creating, marketing and delivering conservation initiatives directly
to their customers. They are also responsible for reporting annually on their results and
achieving their conservation targets, which are a condition of their licence.

The Ontario Power Authority has planning and reporting functions for province-wide
conservation programs and provides marketing, technical and training support for LDC
program delivery as well as the evaluation, measurement and verification of program
results. In line with these responsibilities, LDCs and the Ontario Power Authority have signed
commercial agreements to deliver province-wide conservation programs.

The Ontario Energy Board is Ontario’s independent natural gas and electricity utility regulator.
It develops and maintains conservation targets as a licence condition for each LDC, reviews
and approves their conservation and demand management strategies and regional program
plans, and monitors and reports on progress toward [DC targets.

In addition, the Environmental Commissioner of Ontario is responsible for reporting annually
to the Legislature on the progress of activities to reduce and make more efficient use of
electricity, natural gas and other fuels, as well as barriers to conservation.

In developing a new conservation framework, greater focus could be placed on such
elements as market-driven innovation, private-sector involvement and better alignment of
economic costs and benefits. Consideration must be given to what oversight model can
best work with these and other key objectives.

• Allocating the Costs

The allocation of conservation costs should align fairly and closely with benefits. The Global
Adjustment mechanism — part of the government’s regulation-based cost-recovery approach
to conservation, demand management and generation procurement — allocates these costs
to all electricity customers. All ratepayers pay such costs either in accordance with their peak
or overall consumption. The Global Adjustment may be the most appropriate mechanism for
recovery of province-wide program costs, as benefits accrue to the system as a whole. For
programs of more local benefit and/or those that directly address regional needs, rate-based
cost recovery by LDCs, as approved by the Ontario Energy Board, may be more appropriate.
Determining which, if any, programs might more appropriately be available only locally and
not province-wide will need considerabon. At the level of the individual consume those who
invest in conservation products and services for their homes, businesses or organizations
should pay in line with the economic benefit they receive. In the case of residential
consumers, special programs will continue to help those for whom income is a barrier.



Fdrgets, roles and programs are important considerations that will shape conservation efforts
in the coming years. Both experience and the sector outlook suggest that a range of market
mechansrns, working hand-n-hand with consumer awareness and enhanced standards, should
play a greater role in achieving conservation. An important aspect of this evolution will be
improving the alignment of conservation costs and benefits, as well as giving sector participants
greater flexibility to respond to changing market conditions. To that end, new technologies, such
as the smart gnd and Green Button nitiative, will strongy enhance the ability of the sector to
serve consumers more effectively.
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Your Insights on Conservation

Ontario is committed to conservation and demand management as a priority for electricity
system planning. The government recognizes that conservation brings a unique combination
of economic, reliability, and environmental benefits that make it a competitive, attractive option
when balancing energy supply and demand.

Achieving our long-term commitment to conservation requires us to look both to immediate
needs and opportunities, as well as those in the future. Several factors are at play that are likely
to put upward pressure on electricity prices over the next several years, including the costs of
rebuilding and renewing the electricity system and the supply gap that is likely to emerge toward
the end of the current decade. This means that conservation will become increasingly valuable as
a resource to drive efficiencies and reduce costs.

Conservation ideas and technologies are evolving. Meeting our !ong-term commitment will
therefore require strategic approaches and the ability to adapt quickly. Together, foresight
and flexibility are needed to allow us to provide best-in-class programs and initiatives. In this
document, we have set out a series of possible conservation opportunIties, as well as questions
that will help to guide discussion on them. We welcome your thoughts and insights as we
develop a new streamlined, innovative conservation and demand management framework for
Ontario that puts conservation first.
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>< CONSULTATION QUESTIONS

OUR RENEWED VISION

1. How can the government ensure that conservation is the first resource considered to
meet energy needs?

Z 2. How can the economic value of conservation be embedded in Ontario’s electricity system?

3. What relative weight should be placed on reduction in demand versus load-shifting from

I I I peak demand?

U— EXPLORING NEW INITIATIVES
4. What new tools and initiatives will help engage customers in conservation?

5. How can conservation awareness and education be improved to drive greater action
on conservation?< 6. What opportunities should Ontario explore to help consumers finance energy-efficiency
improvements?

7. Through what means (regulatory and/or voluntary) can electricity and natural gas
conservation activities be better coordinated?

8. What innovative programs could help capture conservation potential across key sectors
(e.g. residential, commercial and industrial)?

9. Which technology and smart grid innovations do you believe could offer the greatest
benefit to you, your community and the system as a whole?

1 0. What role should energy storage play in meeting Ontario’s future energy needs and
how should it be valued?

TOWARDS A NEW FRAMEWORK
11. What are the top needs of residential, commercial and industrial customers?

12. Are there additional objectives that the government should consider in developing
a new framework? If so, what?

13. Is there value in targets and, if so, what type (e.g., fixed, dynamic, directional)?

14. Should government introduce targets for municipalities, hospitals, post-secondary
institutions and schools?

15. Should Ontario pursue mandatory energy labelling for commercial/institutional buildings
upon sale?

16. What can government do to further encourage the sector and the market to deliver on
conservation objectives?

17. What should be the roles and responsibilities of LDCs, natural gas distributors,
government agencies and the private sector in meeting Ontaro’s conservation goals?

18. How can province-wide conservation program delivery be streamhned and enable a
greater role for LDCs?

19. Considering that conservation can benefit the whole system and/or specific regions,
how should it be funded?

20. What conservation measures can be implemented to support regional energy needs?
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1 1 Eeciitie Sumniarv

2 Near- and medium-term supply capacity and other reliability needs have been identitied in the

3 Kitchener-Waterloo-Cambridge-Guelph (KWCG) area. Specifically. three of the KWCG -

4 subsystems (the South-Central Uuelph. Kitchener-Guelph and Cambridge subsystems) are

5 expected to exceed their supply capacity within the next ten years. Additionally, two subsystems

6 (the Kitchener and Cambridge. and Waterloo-Guelph subsystems) do not comply with prescribed

7 service interruption criteria. To address these needs. the OPA recommends an integrated package

8 composed of 1) conservation. 2) distributed generation resources. and 3) transmission

9 reinforcements in the KWCG area.

10 Conservation and distributed generation resources are important contributors to the integrated

11 solution for addressing the needs of the KWCG area. Together. these resources are expected to

12 off-set more than 35% of the forecast load growth in the South-Central Guelph, Kitchener

13 Guelph and Cambridge subsystems between 2010 and 2023. By 2023 achievement from

14 provincial conservation efforts within these subsystems is expected to reduce peak demand by

15 over 130 MW at an estimated delivery cost of $65 million (based on an allocation of forecast

16 expenditures for provincial conservation programs). Over the same time period, approximately

17 16MW of distributed generation facilities are expected to come into service in South-Central

18 Guelph. Kitchener-Uuelph and Cambridge subsystems. representing a capital investment of

19 approximately $70 million.

20 The transmission reinforcements recommended in the near-term include the Guelph Area

21 Transmission Refurbishment (GATR) project, as well as a project to install a second 230/115 kV

22 autotransformer at Preston TS and associated switching and reactive support. The GATR project

23 includes the installation of two new 230/115 kV autotransformers. four 115 kV circuit breakers.

24 and the advancement of the relocation of the existing Hydro One Distribution Operating Centre

25 at Cedar TS (approximately $52 million), rebuilding approximately 5 km of existing 115 kV

26 double circuit transmission line between Campbell TS and CGE junction in Guelph to a 230 kV

27 double circuit configuration (approximately $27.5 million), and installing two new 230 kV

28 circuit breakers at a new station (Inverhaugh SS) at Guelph North Junction in Centre Wellington

29 (approximately $16 million). Project completion for the GATR project is expected by the end of

2
Ontario Power Authority

120 Adela,de Street West, Ste. 1600, Toronto, Ontario M5H 1 Ti Tel 416 967.7474 Fax 416 967-1947 To;! Free .1-800-797-9604
info@powerouthority.on.ca www.powerauthority. on. ca



1 2015. The installation of the Preston TS autotransformer facilities is a separate project that will

2 he coordinated with completion of the GAIR project and it is estimated to cost approximately

3 S 15 million to 525 million. Together these facilities will meet the near- and medium-term needs

4 of the KWCG area. and substantially meet the KWCG area needs over the longer-term.

5 It is the OPA’s view that this integrated solution is a cost-effective and technically-effective

6 solution for meeting the capacity and reliability needs of the KWCG area.

3
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1 2 Introduction

2 fhe KWCG area is one of the larger population and electrical demand centres in Ontario. The

3 existing electrical facilities in the area serve a diverse range of commercial, industrial and

4 residential customers. The demand for electricity in the area is expected to grow substantially

5 over the next 20 years. driven by population growth and strong economic activity. Much of the

6 existing electricity infrastructure in the area is reaching capacity and therefore plans for future

7 conservation, distributed generation and electricity infrastructure expansion and investment need

8 to he developed and, as necessary. implemented in order to maintain a reliable supply of

9 electricity to the area.

10 Planning to meet the electrical needs of a large area or region is done through a regional planning

ii. process that considers the multi-faceted needs of the region and seeks to address them through an

12 integrated range of solutions. ‘I’he plan takes into consideration, among other things, the

13 electricity requirements, anticipated growth and existing electricity infrastructure. The outcome

14 of the regional planning process is an integrated plan to guide electricity infrastructure, resource

15 development and procurement decisions for the region. The plan’s recommendations are

16 typically organized into three timeframes: near-term (first 5 years). medium-term (5-10 years

17 out) and longer-term (10-20 years out or longer). Solutions to address near-term and medium-

18 term needs are presented as action items for immediate or early deployment, while solutions to

19 address potential longer-term needs are identified along with the conditions that would trigger

20 their implementation and the key development work required to maintain their viability. In this

21 sense, regional plans are not static documents, but rather dynamic processes which evolve and

22 are adapted as circumstances and conditions change.

23 A working group (the KWCG Working Group) was established in 2010 to develop a regional

24 plan for the KWCG area. The KWCG Working Group was formed in a manner consistent with

25 the process described by the Planning Process Working Group’s Report to the OEB as part of the

26 Renewed Regulatory Framework for Electricity. The KWCG Working Group is comprised of

27 members from the Ontario Power Authority (OPA). Hydro One Networks Inc. (Hydro One), the

28 Independent Electricity System Operator (IESO) and local distribution companies (LDC5).

4
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1 In the course of developing a regional plan for the KWCG area. the Working Group identified

2 certain near- and medium-term supply capacity and other reliability needs to he addressed. The

3 purpose of this evidence is to explain those needs and to recommend solutions — i.e.. planned

4 conservation and existing and committed distributed generation. along with transmission

5 reinforcements — to address them. Based on expected growth in electricity demand in the KWCG

6 area, these recommended solutions will provide a significant improvement to the reliability of

7 electricity supply. They will also defer the potential need for additional major infrastructure

8 (such as new transmission or large generation) in the area to beyond the study horizon, and will

9 provide time to explore opportunities for increased cost effective conservation, distributed

10 generation. and transmission investments (such as switching facilities). Monitoring of growth in

11 electricity demand, as well as the achievement of conservation and distributed generation in the

12 KWCG area will also be key components of ongoing electricity planning in the region.

13 3 Bckgronnd

14 3.1 hitchencr—Waterloo—( am hrid2c—( ii.tc!ph .rca Populatioii and Fleciricitv 1)eman(l

15 The KWCG area is located to the west of the greater Toronto area in southwestern Ontario. It is a

16 growing community with an estimated population of over 625,000 people. The region includes

17 the municipalities of Kitchener. Waterloo. Cambridge and Guelph. as well as portions of Perth

18 and Wellington counties. In 2011. the Region of Waterloo2 (which does not include Guelph) was

19 Canada’s 13th and Ontario’s 7th largest urban centre3.The region was also noted as one of

20 Ontario’s Places to Grow.4 The area’s electricity demand is a mix of residential, commercial and

21 industrial loads, encompassing diverse economic activities ranging from educational institutions

22 to automobile manufacturing.

23 A large part of the area’s electricity supply is serviced by four LDCs: Kitchener Wilmot Hydro.

24 Waterloo North Hydro. Cambridge & North Dumfries Hydro and Guelph Hydro Electric

1 2011 Statistics Canada
2 Waterloo Region contains the cities of Kitchener, Waterloo, and Cambridge, as well as the Townships of North
Dumfries, Wellesley, Wilmot and Woolwich

2011 Statistics Canada
Ontario Ministry of Infrastructure, Places to Grow

5
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1 Systems. Figure 1 highlights, in dark brown. the area served by these lour KWCG LDCs. Hydro

2 ()ne Distribution generally provides service to loads outside of these municipal areas (shown in

3 light brown). Additionally, there are three directly-connected industrial customers in the area

4 served by Flydro One Transmission.

5 Figure 1: [he KWCC Area
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7 In the summer of 2012 the demand for electricity in the KWCG area peaked at over 1.400 MW.

8 Of this. the KWCG LDCs served approximately 1.300 MW: Kitchener Wilmot Hydro served

9 approximately 380 MW, Waterloo North Hydro approximately 290 MW. Cambridge & North

10 Dumfries Hydro approximately 290 MW, Guelph Hydro Electric Systems approximately

ii 290 MW. and Hydro One Distribution approximately 60 MW. While the economic downturn in

12 2008 and 2009 impacted growth in the region, the demand for electricity recovered to pre

13 recession levels in the summer of 2010.

14 3.2 KWCG .\rca (;encration and [ran%nlis%ioII Facilities

15 There are no major sources of generation supply within the KWCG area. As a result. the area

16 relies predominantly on the transmission system to deliver electricity to its customers. This

17 system includes the 230 kV circuits between Detweiler TS (in Kitchener). Orangeville TS (in

18 Orangeville). and Middleport TS (near Hamilton), as well as eight 115 kV circuits emanating

19 from Detweiler TS and Burlington TS (in Burlington). High voltage autotransformers tie the

Ontario Power Authority
120 Adelaide Street West, Ste. 1600, Toronto, Ontario M5H I TI Tel 416 967-7474 Fox 416 967-1947 Toll Free 1800- 7979604

info@powerauthority.on.ca www.powerauthority.on.co
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1 115 kV and 230 kV systems together at Detweiler TS. Burlington IS. and Preston IS (in

2 Cambridge). For the purpose of this evidence, the transmission system in the KWCG area can be

3 divided into the following subsystems:

4 • The South-Central Guelph 115 kV Subsystem (South-Central Guelph): customers

5 supplied from Burlington TS via B5G/B6G:

6 • The Kitchener-Guelph 115 kV Subsystem (Kitchener-Guelph): customers supplied from

7 Detweiler IS via D7F/D9F and Fl iC/F l2C;

8 • The Waterloo-Guelph 230 kV Subsystem (Waterloo-Guelph): customers supplied from

9 D6V/D7V:

10 • The Cambridge 230 kV Subsystem (Cambridge): customers supplied from M2OD/M21D

11 via the ‘Preston Tap” and

12 • The Kitchener and Cambridge 230 kV Subsystem (Kitchener and Cambridge): customers

13 supplied from M2OD/M21D. including the Preston Tap.

14 Figure 2 provides a graphical representation of these five subsystems.

7
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1 Figure 2: KVC( ;-rCa Iratismission Siihsstcnis

2

3

4 4 historical and Forecast Electricity Demand

5 As previously mentioned, in the summer of 2012 the demand for electricity in the KWCG area

6 peaked at over 1.400 MW. This represented an increase of approximately 10% from the low

7 experienced in 2009 during the economic downturn. Despite the economic downturn, demand in

8 the KWCG area has grown by approximately 1% per year between 2004 and 2012 (prior to the

9 recession, growth was closer to 3%). and based on forecasts provided by the area LDCs.is

10 expected to continue to grow at a pace of nearly 3% per year between 2010 and 2023. Figure 3

11 provides an overview of the historical and fbrecast future electricity demand in the KWCG area.

12 inclusive of natural conservation. It also highlights the impacts of expected conservation and

13 distributed generation resources, which are further discussed in Section 6.1 of this exhibit.

8
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1 Figure 3: historical and Forecast 1)crnand in the KCC Area
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3 The demand for electricity in the KWCG area is influenced by a number of factors such as

4 economic. household and population growth. While these factors do not have a one-to-one

5 correlation with electricity consumption. they do provide an indication of trends in electricity

6 demand growth. Changes in the demand for electricity in the KWCG area that took place

7 between 2004 and 2012 were directionally consistent with changes in these indicators. For

8 example, growth in gross domestic product (GDP), one indication of economic growth. was

9 nearly 2% per year throughout the 2004 to 2011 period in the Kitchener Region (an area defined

10 by Statistics Canada that includes most of the KWCG area). From 2004 to 2007. the period

11 prior to the economic downturn, GDP growth in the area averaged over 3% annually. The

12 direction of this GDP growth trend is consistent with the trend in historical electricity demand in

13 the KWCG area.

14 Looking forward. GDP growth in the Kitchener Region is forecast to continue at a rate of about

15 2% annually. amongst the strongest in the province. Again this is in line with the expectation for

16 growth in electricity demand in the KWCG area.

Kitchener Region includes the municipalities of Kitchener, Cambridge, North Dumfries, Waterloo, and Woolwich.

9
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7

10

1 Within the KWCG area. growth in electricity demand amongst the KWCG subsystems is

2 expected to vary due to ditlerences in the types and maturity of the loads they serve. The summer

3 peak demand forecasts of the subsystems. as well as the remaining stations in the KWCG area.

4 are shown in Table 1. Figure 4 provides a graphical representation of the subsystem forecasts.

5 Tablc I: I)emutd Forecast for the South—Central Guciph, Kitchcner—Guclph, ( ‘arnhride,
6 and Ki(chciwr and Canibridge Subsystems

MW)
2010 2011 1 2012

lOU 2014 2015 2016 201,7 2018 2019 2020 2021 2022 2023
Actu Actual Actual

rn :- ‘: :;&c lSkV 99 157 112 j 131 139 144 150 155 181 167 172 175 179 182
Kt’;,Gp 151kV 244 262 254 272 275 281 294 297 301 304 317 321 326 330

L
Wjt,-i,o-(5’.,c 210kV 436 433 425 480 489 498 507 518 535 550 560 571 602 615

L mbndge 230kV 335 351 325 392 410 427 443 459 475 491 504 518 534 549
rd C:--crdg 2311kV 442 442 401 506 528 547 557 577 596 616 622 639 659 678

2t-’ Si’. ms ‘- h,i 1.c1111 4-ea 184 190 211 216 221 227 233 237 242 247 251 256 242 247

ForecastGrowth Rate 2010-2023: 28%

8 Figure 3: Demand Forecast for the South—Central (aiclpli, Kitchener—Ciiclph. (:tmhrdge,
9 and. kitchener and (anibrkIgc Subsystems
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11 As shown in Figure 4, the two subsystems with the highest growth expectations are the

12 Cambridge 230 kV and South-Central Guelph 115 kV subsystems. This demand growth is driven

13 by a number of factors including growth in the Region of Waterloo East Side Lands (a prime

14 industrial area north of the 401 served by Cambridge and North Dumfries Hydro) and in the

15 Ilanlon Industrial Park (an area served by Guelph Hydro’s newest transformer station

16 Arlen MIS).

10
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1 5 Needs in the KWCC Area

2 The IESO’s Ontario Resource and Transmission Assessment Criteria (ORTAC). (see Exhibit B.

3 Tab 6. Schedule 3. Appendix A) establishes plarming criteria and assumptions to be used for

4 assessing the present and future reliability of Ontario’s transmission system. Based on an

s application of these criteria, there are two near- and medium-term needs in the KWCG area: 1)

6 needs relating to supply capacity to meet demand, and 2) needs relating to minimizing the impact

7 of supply interruptions to customers. Each of these is explained below.

8 Supply Capacity

9 In accordance with ORTAC. the transmission system supplying a local area (i.e.. subsystem)

10 shall have sufficient capability under peak demand conditions to withstand specific outages

11 prescribed by ORTAC while keeping voltages, line and equipment loading within applicable

12 limits. More specifically, the maximum demand that can be supplied following the outage of a

13 single element, as prescribed by ORTAC. is the “supply capacity” or the “load meeting

14 capability” of the line or subsystem.’ Due to the configuration of the transmission network

15 serving an area. the load meeting capability may vary depending on growth in the surrounding

16 region.

17 Minimizing the Impact of Supply Interruptions

18 In accordance with ORTAC, in the event of a major outage (for example a contingency on a

19 double-circuit tower line resulting in the outage of both circuits), the transmission system shall

20 be planned to minimize the impact of supply interruptions to customers both by reducing the

21 number of customers affected by the outage and by restoring power to those affected within a

22 reasonable timeframe. ORTAC therefore prescribes service interruption standards for certain

23 sized load centres following such major transmission outages. Specifically, it provides that

24 following a major outage no more than 600 MW of load will be interrupted, and that for load

25 pockets less than 600 MW. load be restored within the following timeframes:

6
ORTAC

11
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1 • all load lost in excess of50 MW must he restored within half an hour:

2 • all load lost in excess of 150 MW must be restored within four hours: and finally

• all load lost in the area must be restored ithin eight hours.7

4 Application of ORTAC Criteria

5 Based on the application of the ORTAC criteria, three of the four sources of supply to the

6 KWCG area (shown by the red circles in Figure 5) have reached, or are close to reaching. their

7 load meeting capability. Additionally, a number of the subsystems are not meeting the service

8 interruption criteria.

9 The following sections provide an overview of the capability of the existing KWCG transmission

10 system and the need to increase supply capacity and to minimize the impact of supply

11 interruptions to customers in the area.

12 Fhure 5: Sources of Supply to ilie KWC( Area

3

,• r (n.*

cA

13

Kitchener 230kV

ORTAC
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1 5.1 Need for .\dditional Supply Capacity

2 Over the next ten years. demand for electricity is expected to exceed the existing systems load

3 meeting capability in the South-Central Guelph. Kitchener-Guelph and Cambridge subsystems.

4 Details of the needs in each of these three subsystems are explained below.

S South-Central Guelph 115 kV Subsystem

6 Today. the double-circuit 115 kV transmission line (B5G/B6G) supplying South-Central Guelph

7 from Burlington TS has a load meeting capability of approximately 100 MW. This limit is based

8 on the voltage limitations of either the B5CI or B6G circuit following the loss of the companion

9 circuit. Based on the summer peak demand in the South-Central Guelph area. this supply

10 capacity was exceeded in 2012 and is expected to remain beyond capacity over the next decade.

11 Additional capacity is therefore required to meet current and growing electricity demand in the

12 area. Until additional capacity is provided, operating measures (such as opening bus-tie breakers)

13 will be required. resulting in a degradation of the level of supply security to the area.

14 Kitchener-Guelph 115 kV Subsystem

15 Today, the Kitchener-Guelph area is supplied by one double-circuit 115 kV transmission line

16 (D7F/D9F and Fl IC/F12C) from Detweiler TS and supported by the existing 230/115 kV

17 autotransformer at Preston TS. Following the loss of the D9F circuit, the remaining transmission

18 supply to the area has a load meeting capability of approximately 260 MW depending on

19 electricity demand in the surrounding area. This limit is based on thermal overloading of the D7F

20 circuit from Detweiler TS. Based on the forecast electricity demand for the area, peak demand is

21 expected to reach the 260 MW supply capacity limit in the summer of 2013. Additional capacity

22 is therefore required to meet growing electricity demand in the area.

23 Cambridge 230 kV Subsystem

24 Today, the Cambridge area is supplied by one double-circuit 230 kV transmission line (the

25 Preston Tap) tapped off of the main 230 kV transmission line (M2OD/M2 I D) between

26 Detweiler TS and Middleport IS. Following the loss of the M200 circuit, the companion circuit

27 on the Preston Tap has a load meeting capability of approximately 375 MW. This limit is based

28 on the thermal overloading of the M2 I D circuit between Galt Junction and Preston Junction in

13
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1 Cambridge. Based on the forecast electricity demand for the area. peak demand is expected to

2 reach the 375 MW supply capacity limit in the summer of 2013. Additional capacity is therefore

3 required to meet growing electricity demand in the area.

4 5.2 eed to \Iir,iini,e the Impact ot Supply Interruptions to (‘ustumers

5 In addition to the above capacity needs, based on current and forecast demand. two subsystems

6 within the KWCG area. namely the Waterloo-Guelph and Kitchener and Cambridge subsystems,

7 currently fail to comply with the ORTAC service interruption criteria. Additionally, over the

8 medium-term. supply to both of these areas is expected to exceed the maximum 600 MW load

9 interruption level for a major outage as prescribed by ORTAC.

10 Waterloo-Guelph 230 kV Subsystem

11 Today. the Waterloo-Guelph subsystem is supplied by an approximately 77 km double-circuit

12 230 kV transmission line (D6V/D7V) between Detweiler TS and Orangeville TS. In the event of

13 the loss of both the D6V and D7V circuits. all load supplied by this transmission line (which

14 exceeded 400 MW in 2012) will he interrupted. The existing system lacks the capability to

15 restore power to these customers in accordance with the ORTAC criteria which specifies that all

16 load interrupted over 250 MW must be restored within 30 minutes. A major outage of this type

17 took place on February 29th, 2012 when a forced outage on one of the D6V/D7V circuits,

18 coupled with scheduled maintenance on the companion circuit, resulted in the interruption of

19 electricity supply for roughly three hours to approximately 350 MW of customers in parts of the

20 cities of Waterloo, Kitchener and Guelph.

21 Additionally, over the medium-term (by 2022), demand supplied by the D6V/D7V circuits is

22 expected to exceed 600 MW. Reinforcement will be required to ensure that following a major

23 outage to the D6V/D7V circuits, supply to this large load pocket will, as required by ORTAC,

24 remain uninterrupted.

25 Kitchener and Cambridge 230 kV Subsystem

26 Today, the Kitchener and Cambridge subsystem is supplied by an approximately 82 km double-

27 circuit 230 kV transmission line (M2OD/M2 I D) between Detweiler TS and Middleport IS.

28 including the Preston Tap. In the event of the loss of both the M2OD and M2 1 D circuits. all load
14
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1 supplied by this transmission line (which was approximately 400 MW in 2012) will be

2 interrupted. The existing 230/115 kV autotransformer and 230 kV disconnect switches at

3 Preston TS allow power to he restored to only approximately 65 MW of demand within half an

4 hour following a major outage. This is insufficient to meet the ORTAC criteria, which specifies

5 that all load interrupted over 250 MW must he restored within 30 minutes. Prior to the

6 installation of the autotransformer and disconnect switches at Preston TS. power could not he

7 restored to any customers in the area in a timely manner. Such was the case in 2003 when the

8 supply of power to parts of the City of Cambridge. the Township of North Dumfries and the City

9 of Kitchener. totaling over 250 MW, was interrupted for nearly four hours.

10 Additionally. over the medium- term (by 2019). demand supplied by the M2OD/M2 1 D circuits is

11 expected to exceed 600 MW. Reinforcement will be required to ensure that following a major

12 outage to the M2OD/M2 1 D circuits, supply to this large load pocket will, as required by ORTAC.

13 remain uninterrupted.

14 5.3 Summary of the \eeds

15 The needs in the KWCG area identified above based on the application of the ORTAC are

16 summarized in Table 2.

15
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1 l,hlc 2: Sumniarv nithe ecds in the KW((, Are

Capacity to Meet
1)emand

Minimize the
Impact of

Interruptions

South-Central Guelph
115kV

Kitchener &
Cambridge 230 kV

Loading on B5G!B6G
exceeds load meeting

capability

Loading on M2OD/M2ID
exceeds load meeting

capability

M2OD/M2ID does not
comply with the ORTAC

service interruption criteria

[)6V/D7V does not comply
with the ORTAC service

interruption criteria

Now

Restoration of load>

250 MW: Now

Exceeds Max
Allowable Load Loss

of 600 MW: 2019

Restoration of load>

250 MW: Now

Exceeds Max Allowable
Load Loss of 600 MW:

2022

3 6 Integrated Solutions to Address the eeds in the KWCG Area

4 In considering potential solutions for addressing the needs of the KWCG area, the OPA first

5 considered conservation and distributed generation. These options reduce electricity demand and

6 have the potential to negate or defer the need for investment in large-scale generation or

7 transmission infrastructure. The OPA then considered large-scale generation or transmission

8 infrastructure to meet any remaining needs in the area.
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Loading on FIIC/FI2C
Kitchener-Guelph

exceeds load rneetin Now
115kV
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Cambridge 230 kV

Waterloo-Gue I ph
230 kV
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1 6.1 (‘onscr .ilion and I)istuihuted Generation Options

2 6.1.1 (onscraLion

3 Conservation means reducing or shifting the consumption of and/or the demand for electricity.

4 Such reductions or shifting help support the ability of the existing electricity system to meet

5 growing electricity demand.

6 In February 2011. the Minister of Energy established conservation targets for Ontario over the

7 next 20 years: 4.550 MW of peak demand reduction by 2015. increasing to 7.100 MW by 2030.

8 Included in these targets is a peak demand reduction of 1,330 MW to he achieved by 2014 by

9 Ontario’s LDCs. These goals are aggressive, and large load centres, such as the KWCG area, are

10 expected to be key contributors to ensuring Ontario’s peak demand reduction targets can be met.

11 Based on an allocation of the provincial targets, nearly 270 MW in peak demand reduction is

12 expected from conservation achievement within the KWCG area by 2023. Within the South-

13 Central Guelph. Kitchener-Guelph and Cambridge subsystems specifically, the planned peak

14 demand reduction from conservation efforts by 2023 is over 130 MW. This planned conservation

15 is expected to be achieved through a combination of peak demand savings resulting from

16 province-wide conservation and demand management programs, improved building codes and

17 equipment standards, and customer response to time-of-use pricing. These savings have an

18 estimated delivery cost of $65 million, based on an allocation of forecast expenditures for

19 provincial conservation programs. This planned conservation reduction is expected to off-set

20 nearly 35% of the forecast load growth in these subsystems (on aggregate) between 2010 and

21 2023, and will contribute to meeting the KWCG area’s capacity needs as shown in Table 4

22 below.

23 While conservation can be an effective means of’ addressing capacity needs, conservation cannot

24 aid in the restoration of power to customers following a major transmission outage. and therefore

25 cannot resolve the KWCG area’s restoration needs.

26 Planned conservation efforts are important contributors to the reliable supply of electricity to the

27 KWCG area, however further solutions will be needed to fully address the area’s electricity

28 needs: a capacity gap of nearly 70 MW remains in 2016. growing to nearly 200 MW by 2023, in

17
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1 the South-Central Guelph. Kitchener-Guelph. and Cambridge subsystems. Based on the OPA’s

2 experience with conservation programs. the amount of planned conservation forecasted for the

3 region. and the immediate nature of the needs. it is the OPA’s view that additional conservation

4 is not a feasible means of addressing the KWCG area’s near- and medium-term needs as shown

5 in Table 4. The OPA will continue to monitor conservation program uptake and success in the

6 KWCG area. and look for opportunities for further cost effective conservation to maintain a

7 reliable supply of electricity to the area over the longer-term.

8 6.1.2 I)istributcd (eneration

9 Distributed generation is small-scale generation sited close to load centres; as such, it helps

10 supply local energy needs while at the same time contributing to meeting provincial demand.

11 Along with other OPA procurement processes, the introduction of the Green Energy and Green

12 Economy Act, and the associated development of the Feed-In Tariff (FIT) program, has

13 encouraged the development of distributed generation resources in Ontario. These procurements

14 take into consideration the system need for generation as well as cost.

15 Within the KWCG area. nearly 150 MW of distribution and transmission connected renewable

16 generation has been contracted through the FIT program and previous procurements (such as the

17 Renewable Standard Oiler Program). and is expected to come into service by the summer of

18 2016. This generation is spread throughout the KWCG area, with the majority located in the area

19 north of Elmira and around Fergus TS. Additionally, some small-scale generation, such as

20 Combined Heat and Power. totaling nearly 10 MW of installed capacity is in operation in the

21 region.

22 It should be noted that distributed generation resources are not always available at the time of

23 system peak, in particular. intermittent renewable generation resources such as wind and solar.

24 The full installed capacity of these facilities therefore cannot be relied upon to meet the KWCG

25 area’s electricity needs. The OPA estimates that the existing and contracted distributed

26 generation resources in the KWCG area will contribute approximately 35 MW of effective

18
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1 capacity to meeting area peak demand.8Of this. approximately 1 MW of effective capacity is

2 located within the South-Central Guelph subsystem. I MW in the Kitchener-Guelph subsystem.

3 and 2 MW within the Cambridge subsystem, representing an estimated capital investment of

4 approximately $70 million in these areas. This generation will contribute to addressing the

5 KWCG area’s capacity needs.

6 While distributed generation can be an effective means of meeting capacity needs, its ability to

7 help minimize the impact of major outages to customers is limited. For example, the specific

8 connection point of the facility, the technical design specifications of the generator. and safety

9 protocols on the electricity system, can impact the ability of a distribution connected generator to

10 restore power to customers following a major transmission outage.

ii The existing and contracted distributed generation resources in the KWCG area are important

12 contributors to maintaining a reliable supply of electricity. however further solutions will be

13 needed to fully address the area’s electricity needs. It is the OPA’s view that additional

14 distributed generation is not a feasible means of addressing the KWCG area’s near- and medium-

15 term needs. There is uncertainty associated with the development of further distributed

16 generation facilities. With regards to renewable generation facilities, there is uncertainty related

17 to local development interest and contract awards under the ongoing FIT program, as well as the

18 siting and connection of facilities at the specific location in which they are needed. For non-

19 renewable distributed generation facilities there is risk associated with the availability of future

20 procurements, as well as the siting and connection of facilities at the specific location in which

21 they are needed. Additionally, it is the OPA’s view that further distributed generation resources

22 are not a cost effective means for addressing the needs of the KWCG area. due to the robust load

23 growth anticipated in the region combined with the relatively low cost of the recommended

24 transmission reinforcement discussed in section 6.3 below. Distributed generation may be an

25 effective option to meet an area’s needs when low load growth is anticipated and/or the cost of

26 the alternative solutions is high in comparison. The OPA will continue to monitor the uptake of

8
Effective capacity is that portion of installed capacity that contributes at the time of system peak.
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1 distributed generation in the KWCG area, and look for opportunities for further cost effective

2 distributed generation to maintain a reliable supply of electricity to the area over the longer-term.

3 6.1.3 KW( ‘( rea ElvcIriejt l)crnand \ct of Conservation and l)istrihuted (cnur:Itiiil

4 Resources, and Remaining ReIiahilit Needs

5 Conservation and distributed generation resources are important contributors to the integrated

6 solution for addressing the needs of the KWCG area. The net summer peak demand in the

7 KWCG area. after taking into account the contributions of conservation and distributed

8 generation resources. is shown in Table 3 below. Additionally, the portion of growth in summer

9 peak electricity demand forecast for the KWCG area met by conservation and distributed

10 generation is shown in Figure 6.

2010 2011 2012
(MW)

Actual Actual Actual
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11 Fable 3: Demand f’orceat for the South—CLntral Cuvlph, K itchcncr—(1uclph, ( amhrnlge.
12 aild Kitchener and Cambridge Stmh% stems Net ot (‘onser ation and I)istributed
13 (;dnerlttion

14

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

South-CentralGueIphll5kV 99 117 112 123 129 132 136 140 144 148 163 155 157 159

Kitchener.Gueph115kV 244 262 254 257 254 255 264 263 263 263 274 275 277 280

Waterloo-GuelphZ3OkV 436 433 425 448 448 450 451 455 466 477 482 489 516 526

Cambridge 230 kV 335 351 325 372 383 393 404 415 426 438 447 458 471 484

kitchenerandCambridge3okv 442 442 401 480 491 504 506 519 532 546 548 561 576 592

OtherStationsinthekWCGArea 184 190 211 199 199 199 201 203 205 206 209 212 196 199



1 ligLire 6: Forecasted 1)emand Crowth in the KWC( Area met by Conservation and
2 i)istrihuted Ceneration Resources

2200

2000 -____________
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Actuals Actuals Actuak

Year

Conservation & DO Net Demand

3

4 Conservation and distributed generation resources alone are not sufficient to address the KWCG

5 area’s needs and will need to he supplemented by additional solutions. A summary of the

6 remaining reliability needs in the area over the next ten years, after accounting for the

7 contributions of conservation and distributed generation is provided in Table 4. This table also

8 shows the contribution of conservation and distributed generation resources to deferring some of

9 the near-term reliability needs of the KWCG area.

21
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Capacity to

Meet

Demand

Minimize the

Impact of

Interruptions

South-Central

Guelph 115 kV

Load in on
B5G!B6G exceeds

load meeting

capability

Loading on
M2OD/M21D

exceeds load meeting

capability

M2001M2 I D does
not comply with the

ORTAC service
interruption criteria

D6V/D7V does not
comply with the
ORTAC service

interruption criteria

Restoration of load
> 250 MW: No

Exceeds Max

Allowable Load

Loss of 600 MW:

2019

Restoration of load

> 250 MW: Now

Exceeds Max
Allowable Load Loss

of 600 MW: 2022

2014
(deferment of 1 year)

Restoration of load

> 250 MW: Now

Exceeds Max

Allowable Load Loss

of 600 MW:

Longer-term

Restoration of load

> 250 MW: Now

Exceeds Max
Allowable Load

Loss of 600 MW:

Longer-term

4 62 Generation Options

5 As noted in Table 4, even after taking into consideration the contribution of conservation and

6 distributed generation, three of the KWCG subsystems (the South-Central Guelph. Kitchener

7 Guelph and Cambridge subsystems) already exceed or are expected to exceed their supply

8 capacity within the next ten years. Additionally, two subsystems (the Kitchener and Cambridge,

9 and Waterloo-Guelph subsystems). currently do not comply with the ORTAC service
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1 ‘[able 3: Summary of the ceds in the k CC Area after the Contribution of (oiiervation
2 and I)istribLltett Generation Resources

Before After
Need Type Subsystem Need Description

Conservation & DG Conservation & DC

N OV Now

Loading on

Kitchener- F1IC/F12C exceeds
2019

Guelph 1 15 kV load meeting
Now (deferment of 6

__________________ capability
years)

Cambridge

230 kV
Now

Kitchener &
Cambridge

230 kV

Waterloo
Gue Iph
230 kV

3



1 interruption criteria. The development of large-scale generation can be an effective solution for

2 meeting these needs.

3 In the KWCG area. a large-scale gas-tired generator (e.g.. 200 MW plus) can only be

4 accommodated on the 230 kV transmission system. The optimum location to site such a facility

5 would be in the Cambridge area near Preston IS (a less central location would necessitate added

6 transmission reinforcement costs and/or provide shorter-lasting benefit). This generation facility

7 would meet the capacity and restoration needs of the Cambridge. and Kitchener and Cambridge

8 subsystems. but would not address the capacity needs of the South-Central Guelph and

9 Kitchener-Guelph subsystems. nor the restoration needs of the Waterloo-Guelph subsystem.

10 These remaining reliability needs would necessitate significant transmission upgrades. or the

11 installation of additional large-scale generation facilities. It is the OPA’s view that such an

12 option is not cost effective when compared to the recommended transmission reinforcement

13 discussed in section 6.3 below. Additionally, it could be challenging to site a large gas generation

14 plant in the KWCG area within the time necessary to address the area’s needs.

15 The 115 kV transmission system within the KWCG area could accommodate a smaller gas-fired

16 generator, e.g. 100 MW. in size. The optimum location to site such generation would be near

17 Cedar TS. A centralized location near Cedar TS could meet the near and medium-term capacity

18 needs of the South-Central Guelph and Kitchener-Guelph subsystems. however, additional

19 facilities would be required to address the near-term capacity and restoration needs of the

20 Cambridge, and Kitchener and Cambridge, and Waterloo-Guelph subsystems. Given the

21 centralized location of Cedar TS, it would be difficult be difficult to site such a facility. If a site

22 other than Cedar TS was to be selected multiple gas-fired generation facilities would be required

23 to meet the capacity needs of South-Central Guelph and Kitchener-Guelph subsystems. It is the

24 OPA’s view that smaller gas-tired generation is not cost effective when compared to the

25 recommended transmission reinforcement discussed in section 6.3 below.

26 6.3 Transmission 0 lniomis

27 Transmission reinforcements are a final option for addressing the remaining reliability needs of

28 the KWCG area. Transmission options are discussed first in terms of their ability to meet the

29 supply capacity needs of the KWCG area. followed by their ability to minimize the impact of

23
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1 supply interruptions to customers. It is important to note that given the highly integrated nature

2 of the KWCG area transmission system. transmission options identified as addressing reliability

3 needs in one of the KWCG subsystems may also contribute to addressing reliability needs of the

4 neighbouring subsystems.

5 6.3.1 [ransrnission Optiiins to ddrc%s Suppl Capacit Needs

6 As noted in Table 4. three of the KWCG subsystems, namely the South-Central Guelph.

7 Kitchener-Guelph and Cambridge subsystems. already exceed or are expected to exceed their

8 supply capacity. Transmission options for addressing these needs are discussed below.

9 Transmission Options for the South-Central Gueiph Subsystem

10 The capacity needs of the South-Central (iuelph subsystem can be addressed by reinforcing the

11 transmission system from the West, South, or North as shown in Figure 7.

12 Fitaire 7: Transmission Reinforcement Options for South—( entral C uciph

13

14 Reinforcing supply from the South (Burlington TS)

15 To improve the load meeting capability of the South-Central Guelph area, the existing 115 kV

16 supply from Burlington IS could he reinforced. This could be accomplished by re-conductoring

17 the existing B5G/B6G circuits (approximately 42 km in length) with a higher rated conductor

18 (e.g. 1100 A). or by converting the existing B5G/B6G supply to 230 kV.
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1 Given the age and design of the existing 115 kV transmission supply to South-Central Guelph.

2 Ilydro One has detemined that it would not he feasible to reconductor the existing B5GiB6G

3 circuits instead, a new line would have to he constructed. Rebuilding the existing transmission

4 line at either 115 kV or 230 kV would he complex. requiring bypass facilities to maintain supply

5 to the area during construction. It would also be relatively expensive (over $200 million) given

6 the significant distance between Burlington TS and Guelph and the number of stations that

7 would potentially require conversion. Accordingly. this alternative was not considered further for

8 meeting the capacity needs of South-Central Guelph.

9 Reinforcing supply from the West (Kitchener-Guelph Subsystem)

10 Similar to reinforcing supply to South-Central Guelph from the South. the existing 115 kV

11 supply to the Kitchener-Guelph subsystem (the D7F/D9F and Fl iC/F 12C circuits from

12 Detweiler IS) could be reinforced through reconductoring or rebuilding. Due to the age and

13 design of the existing Fl 1C/FI2C circuits, however. Hydro One has determined that it would not

14 be feasible to reconductor this transmission line. Therefore, reinforcement from the west would

15 have to be achieved through rebuilding the existing 115 kV transmission line between

16 Detweiler IS and CGE Junction (near Cedar TS) to a higher rated 115 kV or 230 kV facility and

17 installing switching facilities at Cedar TS. Similar to the southern option, rebuilding this line

18 would be complex. would require bypass facilities to maintain supply during construction, and

19 would be expensive (over $130 million) given the significant distance between Detweiler TS and

20 CGE Junction (approximately 33 km) and the number of stations that would potentially require

21 conversion. Accordingly, this alternative was not considered further fur meeting the capacity

22 needs of South-Central Guelph.

23 Reinforcing supply from the North (Waterloo-Guelph Subsystem)

24 Finally, additional transmission facilities could be constructed to reinforce the transmission

25 supply to South-Central Guelph from the north. Upgrading the existing 11 5 kV transmission line

26 between Campbell TS and CGE Junction to a double-circuit 230 kV transmission line, installing

27 two new 230/115 kV autotransformers and four new 115 kV circuit breakers at Cedar TS, and

28 transferring an existing directly connected customer in the area to the distribution system. would

29 bring the northern 230 kV supply into the heart of Guelph.

25
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1 At a cost of approximately $80 million, this alternative would provide a supply capacity increase

2 sufficient to meet the needs of the South-Central Guelph area until beyond 2030, and could he

3 completed by the end of 2015. While other options for reinforcing the transmission supply to

4 South-Central Guelph from the north were considered (such as alternative switching

5 arrangements. transferring a portion of the Cedar TS load to the 230 kV supply, and locating the

6 two 23 0/1 15 kV autotransformers at a new site near Campbell TS). this option provides the

7 greatest increase in supply capacity to South-Central Guelph. reduces the exposure of customers

8 supplied by Cedar TS to supply outages. and provides better flexibility with respect to the end-

9 of-life replacement of station equipment at both Cedar TS and Hanlon which is anticipated to

10 be required over the near- to medium-tenm As noted below, it will also address the supply

11 capacity needs of the Kitchener-Guelph subsystem. For these reasons, this is the preferred option

12 for reinforcing the supply to South-Central Guelph.

13 The proposed system arrangement following the completion of recommended transmission

14 reinforcement is shown in Figure 8.
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3

4 Transmission Options for the Kitchener-Guelph Subsystem

5 The preferred solution for South-Central Guelph will make Cedar IS a strong source of supply

6 within the KWCG area. In addition to addressing the capacity needs of South-Central Guelph.

7 this strong source of supply will also be sufficient to satisfy the capacity needs of the Kitchener

8 Guelph subsystem until beyond 2030. Other alternatives to meet the capacity needs of the

9 Kitchener-Guelph area (e.g. rebuilding of the existing 115 kV supply) would require incremental

10 transmission investments, and are not recommended.

11 Transmission Options for the Cambridge Subsystem

12 The installation of a second 230/115 kV autotransformer at Preston IS and associated switching

13 and reactive support, along with the preferred solution for South-Central Guelph, would result in

14 improvements to the supply capacity of the Cambridge and Kitchener-Guelph areas. Following

15 the installation of these facilities, sufficient capacity would exist on the Kitchener-Guelph

16 115 kV subsystem to accommodate the addition of a future Cambridge & North Dumfries Hydro
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1 station (approximately 100 MW in size). This would be sufficient to meet the capacity needs of

2 the Cambridge area until the longer-term (2024). providing time to explore opportunities for

3 further cost effective conservation and distributed generation, as well as transmission

4 investments, such as voltage support and/or switching facilities. As further explained below, the

5 addition of this second autotransformer will also partly address the supply restoration needs in

6 the area. This work would he coordinated with the reinforcement of South-Central Guelph and

7 could be completed by the end of 2015 at a cost of approximately $15 million to $25 million.

8 6.3.2 Preferred Option to Addres% Supply Capaeih ecds

9 In summary, the preferred transmission options for addressing the near- and medium-term supply

10 capacity needs of the KWCG area are:

11 • installing two new 230/1 15 kV autotransformers. four 115 kV breakers. and advancing

12 the relocation of the existing Hydro One Distribution Operating Centre at Cedar TS

13 ($52 million):

14 • rebuilding approximately 5 km of existing 115 kV transmission line between

15 Campbell TS and CGE junction in Guelph with a double-circuit 230 kV transmission

16 line, and transferring the existing directly connected customer in the area to the

17 distribution system ($27.5 million): and

18 • installing a second 23 0/1 15 kV autotransformer at Preston TS and associated switching

19 and reactive support ($15 million to $25 million).

20 Together, these improvements will at a total estimated cost of approximately $95 million to

21 $105 million meet the capacity needs of the South-Central Guelph. Kitchener-Guelph and

22 Cambridge subsystems until 2024 or beyond.

23 6.3.3 ( )ptions to Retitice the I in pact of’5iippiv Interns ptions

24 As noted in Table 4, two of the KWCG subsystems, namely the Waterloo-Guelph, and Kitchener

25 and Cambridge subsystems, are unable to restore power to customers in the area within half an

26 hour tbllowing a major outage as prescribed by the ORTAC service interruption criteria.

27 Additionally. over the longer-term, demand in these two areas is expected to exceed the

28 maximum 600 MW load interruption 1eel prescribed by ORTAC.
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1 These supply interruption needs can he partly addressed through the foregoing recommended

2 capacity improvements, and the remaining supply interruption need can be satisfied through the

3 following two transmission options I) the implementation of load transfers follow ing an outage.

4 and/or 2) the installation of switching fhcilities. such as mid-span openers. motorized disconnect

5 switches or circuit breakers. These potential options are evaluated below.

6 Options for the Waterloo-Guelph Subsystem

7 Load Transfers

8 One method of reducing supply interruptions to customers in the Waterloo-Guelph subsystem is

9 to execute load transfers at the distribution level following a major transmission outage. KWCG

10 area LDCs have identified little to no transfer capability of the loads in the area, and given the

11 length of the D6V/D7V transmission line (about 77km) and the amount of load served (over

12 400 MW), a number of load transfers, likely spanning significant distances (e.g. nearly 30 km

13 between Orangeville IS and Fergus TS), would have to be implemented after each major

14 transmission outage. It is the OPA’s view that implementation of this option in order to comply

15 with the ORTAC interruption criteria is not technically feasible. Accordingly, this alternative

16 was not considered further as a means of reducing the impact of supply interruptions to

17 customers in the Waterloo-Guelph subsystem.

18 Mid-SpQpçrs

19 Alternatively, installing mid-span openers at Guelph North Junction in the Township of Centre

20 Wellington would facilitate the sectionalization of the D6V/D7V 230 kV circuits. Following a

21 major transmission outage. the mid-span openers could be manually opened to isolate sections of

22 the circuits and thus improve the restoration capability of the Waterloo-Guelph subsystem.

23 However, because the mid-span openers are manually actuated. restoration capability could only

24 be improved within 4 to 8 hours. which is insufficient to meet the 30 minute ORTAC

25 requirement for the Waterloo-Guelph subsystem. For this reason, mid-span openers were not

26 considered further as a means of reducing the impact of supply interruptions to customers in the

27 Waterloo-Guelph area.
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1 Motorized Disconnect Switches

2 The installation of motorized disconnect switches at Guelph North Junction could also he used to

3 facilitate the sectionalization of the D6V/D7V 230 kV circuits. These motorized switches could

4 be operated remotely so that following a major transmission outage, load lost in excess of

5 250 MW in the Waterloo-Guelph area could be restored within 30 minutes. The estimated cost of

6 this alternative is approximately $9 million to $12 million. While these facilities would address

7 the near-term requirement for improved restoration capability, they would not address the

8 longer-term need to prevent the interruption of demand in excess of 600 MW. To address this

9 need, the installation of two 230 kV circuit breakers would be required in the longer-term at a

10 cost of approximately $6 million to $15 million depending on the initial switching facilities

11 installed. For the reasons noted below, this option was not preferred to installing new 230 kV

12 circuit breakers at Guelph North Junction by 2015.

13 Circuit Breakers

14 Alternatively, two 230 kV circuit breakers could be installed at a new station (Inverhaugh SS)

15 located at Guelph North Junction to facilitate sectionalization of the D6V/D7V circuits. The

16 estimated cost of installing these breakers is approximately $16 million. This is roughly

17 equivalent to the cost of installing motorized disconnect switches today and breakers in the

18 longer-term. Compared to motorized disconnect switches, circuit breakers would reduce the

19 exposure of customers in the area to supply outages by breaking the D6V/D7V circuits into three

20 shorter sections (ranging from approximately 12 km to 35 km in length, compared to 77 km

21 today). Circuit breakers also have a faster response time than motorized disconnect switches and

22 would reduce the amount of time customers in the area would be without power following a

23 major transmission outage. Finally, these facilities would address the future need to prevent the

24 interruption of supply to customers in the area when demand on the D6V/D7V circuits exceeds

25 600 MW. For these reasons, the installation of two circuit breakers is the preferred option for

26 reducing the impact of supply interruptions to customers in the Waterloo-Guelph subsystem. The

27 proposed system arrangement after the installation of these breakers is shown in Figure 9.
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1 hgurc 9: Iroposed lranslrns%ion System Conilgurarion after the Installation of two 230 kV
2 Circuit Breakers at Cuciph North ,Junction

To Kitchener
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4 These facilities, along with the refurbishment of the existing transmission line between

5 Campbell IS and CGE Junction. and the installation of two 230/115 kV autotransformers and

6 four 115 kV in-line breakers at Cedar IS. are referred to as the Guelph Area Transmission

7 Refurbishment project. or GATR project.

8 Kitchener and Cambridge Subsystem

9 The preferred transmission reinforcements for meeting the capacity needs of the KWCG area

10 would also increase the capability of the Kitchener and Cambridge subsystem to minimize the

11 impact of major outages to customers in the area. With these reinforcements, the transmission

12 system will have the capability to restore approximately 100 MW of load in the Cambridge area

13 within 30 minutes. Additionally, approximately 100 MW of Cambridge area load will no longer

14 be interrupted following the loss of the M2OD/M21D circuits. This represents a significant

15 improvement to the capability of the transmission system to minimize the impact of supply

16 interruptions to customers, and is the preferred solution for contributing to meeting the

17 restoration needs of the Kitchener and Cambridge area. This solution also defers the potential

18 interruption of load in excess of 600 MW in the Kitchener and Cambridge area well into the

19 longer-term.

20 The potential for further improvements to minimize the impact of major outages to customers in

21 the Kitchener and Cambridge area will be investigated along with longer-term reliability

22 planning for the region. Opportunities for further cost effective conservation and distributed
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1 generation. as well as other investments, such as voltage support and/or switching facilities, will

2 be investigated.

3 .3.4 l’relerrc(i Options to Reduce the Impact of Supply Interrupt wns

4 In summary. the preferred options to reduce the impact of supply interruptions to customers in

S the KWCG area are to install two 230 kV circuit breakers at a new station located at Guelph

6 North Junction (at an approximate cost of$16 million) and to install a second 230/115 kV

7 autotransformer at Preston TS and associated switching and reactive support (contingent on the

8 development of the preferred capacity improvements in South-Central Guelph). The estimated

9 cost of a second autotransformer at Preston IS (approximately $15 million to $25 million) is

10 included in the overall estimated costs (approximately $95 million to $105 million) for the

11 recommended capacity improvements. The potential for further improvements to minimize the

12 impact of major outages to customers in the Kitchener and Cambridge area will be investigated

13 along with longer-term reliability planning for the region.

14 7 Recommended Integrated Solution foi- the KWCC Area

15 The recommended solution for the needs of KWCG area is an integrated package composed of

16 1) conservation. 2) distributed generation resources, and 3) transmission reinforcements in the

17 KWCG area (specifically the GATR project. and the installation of a second 230/115 kV

18 autotransformer at Preston FS and associated switching and reactive support).

19 Together, conservation and distributed generation resources are expected to off-set more than

20 35% of the forecast load growth in the South-Central Guelph. Kitchener-Guelph and Cambridge

21 subsystems between 2010 and 2023. These resources help to meet the existing reliability needs

22 of the KWCG area, and also help to defer the need for longer-term investments in the region.

23 Transmission reinforcements are the final components of the integrated plan for the KWCG area.

24 The total estimated cost of the transmission investments included in the integrated solution is

25 approximately $110 million to $120 million: approximately $95 million for the GATR project.

26 and approximately $15 million to $25 million for the installation of a second 230/115 kV

27 autotransformer at Preston TS and associated switching and reactive support. Project completion
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1 is expected by the end of 2015. with development of the Preston TS autotransformer facilities

2 being coordinated with completion of the GATR project.

3 It is the OPA’s view that these facilities are a cost-effective and technically-effective solution for

4 improving the supply capacity of the South-Central Guelph. Kitchener-Guelph. and Cambridge

5 subsystems. and for reducing the impact of supply interruptions in Waterloo-Guelph. and

6 Kitchener and Cambridge subsystems. Through longer-term planning for the KWCG area.

7 opportunities for further cost effective conservation and distributed generation, as well as

8 transmission investments will be investigated. Monitoring of growth in electricity demand and

9 the achievement of conservation and distributed generation in the KWCG area, will also be key

10 components of ongoing electricity planning in the region.
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Ontario Eneray Board (Board Staff) INTERROGATORY #1 List 1

3 Interro.atorj’

4

5 Historical and Forecast Electricity Demand
6

7 Reference:
8

9 (1) Ontario Power Authority Report, March 2013-Exhibit B/Tab 1/Schedule 5
iO

ii Preamble:
12

is Board staff seeks clarification of the load growth forecast in the KWCG area:
i-i The OPA reports (Reference 1 at line 10. page 8) that demand ‘... is expected to continue to
is grow at a pace of nearly 3% per year between 2010 and 2023.”
16

17 In Reference (1). at page 6. line 12 the OPA advises that the demand for electricity recovered to
8 pre-recession levels in the summer of 2010.

19

20 Reference 2 at line 23 indicates that customers of Cedar IS will reduce the exposure of
21 customers supplied by Cedar TS to supply outages, provide increased supply diversity and
22 reliability of supply, lower losses and improve operational flexibility to the area.
23

24 Question(s)/Request(s):
25

26 1. I-las the OPA reviewed the figures from the area LDCs so that it is able to verify the forecast
27 growth rates and assure there is no double counting by the LDCs making up the area load?
28 Does the OPA adopt the forecast growth as it own evidence

29 2. Is the OPA defining the pre-recession period as 2004-2007 as shown in Figure 3 page 9 of
so ref 1 as “pre-economic downturn”?

31 3. Is it correct to deduce from the Figure 3. page 9 that the growth from 2005 to 2012 was 0%?

32 4. A 3% growth rate for 2010 to 2023 (2% net of CD and DG) is reflected in Reference 1. page
33 13, line 10. However, electrical demand from 2004 to 2011 is lagging by 1% or more behind
34 the GDP growth, yet in the years 20 10-2023 it is equal. What are the factors that make this
35 higher demand a credible result? Please provide comment on the following table:

2004-2007 2004-2011 2010-2023
GDP >3% 2% 2%
Per Ref 1 linesl0-1 1. p9 lines 8-9p9
Actual/forecast I 3% 1 % 2% net of
[Per Ref 1] [page 8. line 9] [page 8 CD & DG

I lines 8-9] [Note page
9inFig3]

• ratio >1.1 2:1 1:1
36
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i 5. Reference 1. Table 1. page 10 indicates an increase in Demand forecast for “Kitchener and
2 Cambridge” from 2012 to 2013 a s 401 to 506 MW. which is greater than 25%. Also
3 Reference 1, Figure 6. page 21 has a large discontinuity between 2012 and 2013 in the net
-I Demand. This is not identified as a high growth area in the paragraph at line 11 on page 1 0.
5 Please explain the basis for this specific increase.

6 6. Figure 3 shows no actual growth in demand from 2010 to 2012. a period which overlaps the
7 20 10-2013. Has this “actual” been considered in the forecast for 2010-2023? What average

annual growth is predicted then for the period 20 12-2023?
9

10 7. Reference 1. section 5.1 “Need lbr Additional Supply Capacity”, at page 13 identifies 3
ii need areas. Please clarify if each of the “needs” is met by the upgrading which is the subject
12 of the current Leave to Construct application. If the current project does not on its own fulfil
13 the need then indicate which additional projects will be required to meet that need.
14

15 8. Reference 1 Section 6.lpage 17. line 19 indicates that 35% of the load growth will be off-set
16 by Conservation. Please
17

18 a) provide information on t he confidence level or certainty with which this will be
19 achieved
20 b) indicate the consequences of reductions in load through conservation being under-
21 achieved, say by 50%
22 c) indicate the possibility for increasing the off-set through conservation by further
23 expenditure.
24

25 Resoiise
26

27 1. For regional planning, it is the responsibility of the LDCs to provide demand forecasts based
28 on their knowledge of proposed developments and growth trends in their service area. The
29 OPA’s role in the load forecasting process is to provide a provincial ppective and
30 facilitate the discussion between area LDCs. The sharing of LDC forecasts and demand
31 growth information avoids the potential for the double counting of load.
32

33 The OPA reviewed the KWCG area’s long-term demand forecast. Based on e conomic
34 forecasts for the Kitchener Census Metropolitan Area (“CMA”) obtained from an
35 independent economic forecast service, OPA’s analysis shows that there are factors that
36 support the demand growth trend. These factors include forecasted GDP. population and
37 household growth.
38

39 The KWCG working group. of which the OPA is a member, has adopted the KWCG area
40 demand forecast.
4’

42 2. For the purpose of the report. the period between 2004 and 2007 is used to describe the few
43 years leading up to the 2008/2009 recession. i.e. the pre-economic downturn or pre
44 recession period.
45
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1 POLLUTION PROBE INTERROGATORY 47

2 QUESTION

3 Please provide the OPA’s forecast of electricity load growth (MW and MWh) for KWCG for
4 each year from 2007 to 2020 inclusive.

5 RESPONSE

6 The OPA’s forecast of electricity load growth in KWCG (MW) for 2007 to 2015 is shown in
7 the Table below.

8 The OPA did not forecast MWh load growth.

KWCG Area Total
2007 2008 2009 2010 2011 2012 2013 2014 2015

Forecasted by OPA

MW MW MW MW MW MW MW MW
1473 1518 1563 1610 1655 1705 1752 1800 1851

9
10 Source. OPA
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POLLUTION PROBE INTERROGATORY 48

2 QUESTION

3 Please provide copies of all of the studies that support the OPA’s electricity load growth
4 forecasts for KWCG.

5 RESPONSE

6 The CPA’s load growth (MW) forecast for KWCG is based on transformer station load
7 growth forecast data provided by the area LDCs and the peak loads of directly connected
8 industrial customers in the area estimated by the CPA based on their historical data.
9 These forecast data are shown in the Table below.
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Loads Forecasted by
Cambridge & North 2007 2008 2009 2010 2011 2012 2013 2014 2015

Dumfries_Hydro
Station MW MW MW .. MW MW MW MW MW MW

Cambridge #1 67.0 79.1 91.5 95.1 101.7 101,7 101.7 101.7 101.7
Cambridge #2 0.0 0.0 0.0 0.0 0.0 6.4 20.7 35.5 50.9
GaltTS J 84.6 84.6 84.6 84.6 88.0 91.7 91.7 91 7 91.7
GaItTS Y 84.6 84.6 84.6 84.6 88.0 91.7 91.7 91.7 91.7
Preston TS J 50.7 50 7 50.7 55.4 55.4 55 4 55.4 55.4 55.4
Preston TS Q 50.7 50.7 50.7 55.4 55.4 55.4 55.4 55.4 55.4

337.6 349.7 362.1 375.1 388.5 402.3 416.6 431.4 446.8

Loads Forecasted by
2007 2008 2009 2010 2011 2012 - 2013 2014 2015

Guelph_Hydro
Station MW MW MW MW MW MW MW MW MW

Campbell TS JQ 47.1 . 47.9 48.2 47.5 48.4 49.3 50.3 51.3 52.3
Campbell TS BY 47.1 47.9 48.2 47.5 48.4 493 50.3 51.3 52.3
Campbell TS ZE 47.1 47.9 48.2 47.5 48.4 49.3 50.3 51.3 52.3
Cedar TS TIIT2 BY 43.4 44.1 44.4 43.6 44.4 45.2 46.0 46.8 47.8
CedarTS TIIT2 ID 28.1 30.9 32.8 34.3 37.0 396 42.4 45.1 48.1
Cedar TS T71T8 40.8 40.7 40.4 39.0 39.0 39 1 39.2 39.2 39.3
Guelph Hanlon TS 33.0 35.6 39.0 50.0 51.5 530 54.6 56.3 58.0

286.7 295.0 301.3 309.2 317.1 324.8 333.0 341.3 350.0

Loads Forecasted by
2007 2008 2009 2010 2011 2012 2013 2014 2015

Kitchener-Wilmot Hydro
Station MW MW MW MW MW MW MW MW

DetweilerTS 30.4 30.9 31.3 31.8 32.3 32.7 33.2 33.6 34.1
tchener#1 29.7 30.1 30.9 31.3 31.9 32.5 33.1 33.6 34.2
tchener#3A 23.6 23.8 24.1 24.4 24.8 25.1 25.4 25.7 26.0
tchener#3 BI 16.2 16.6 16.9 17.2 17.6 179 18.2 18.5 18.8
tchener#3 B2 16.2 16.6 16.9 172 17.6 17.9 18.2 18.5 18.8

Kltchener #4 81 35.7 36.4 37.2 37.9 38.5 39.2 39.8 40.4 41.1
Kitchener #4 82 35.7 36.4 37.2 37.9 38.5 39.2 39.8 40.4 41.1
Kltchener #5 BI 36.8 37.5 38.3 39.0 39.8 40.5 41.3 42.1 42.8
Kltchener #582 36.8 37.5 38.3 39.0 39.8 40.5 41.3 42.1 42.8
Kitchener#6 Bi 36.7 37.4 38.0 38.7 39.3 40.0 40.7 41.3 42.0
Kitchener#6 B2 36.7 37.4 3&0 38.7 39.3 400 40.7 41 3 42.0
Kitchener #7 36.6 37.2 37.8 38.4 39.0 39.6 40.3 40.9 41.5
Kitchener#8 31.8 34.1 36.2 38.2 40.5 42.7 44.9 47.2 49.4

1 402.7 411.7 [ 421.0 429.6 438.6 447.5 456.6 465.4 474.5
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Loads Forecasted by
2007 2008 2009 2010 2011 2012 2013 2014 2015Waterloo North Hydro

Station MW MW MW MW MW MW MW MW MW
Elmira TS 31.1 29.8 30.1 30.4 30.0 30.0 300 30.0 30.0
Rush MTS 35.9 36.2 36 6 36.9 37 3 54.6 56.5 58.6 60.7
Scheifele TIIT2 60.9 596 60.2 60.8 61.5 59.3 59.9 60.5 61.1
Scheifele T31T4 JH 49.0 47 5 48 0 48.5 49.0 46.3 46 8 47.2 47.7
Scheifele T31T4 QT 50.1 47.8 49 5 42 2 43.7 47.3 47.8 48 3 48.8
Waterloo #3 42.9 62.4 74 1 67 8 74.6 73 4 69.9 76.9 75.4
Waterloo #4 0.0 00 0.0 27 3 30.2 32.7 46.3 50.1 63.3

269.7 283.3 298.5 314.0 326.3 343.7 357.2 371.6 387.0

LoadsForecastedby
2007 2008 2009 2010 2011 2012 2013 2014 2015Hydro_One

Sta*iOfl MW M# MW MW MW MW MW MW MW
FergusTS 88.0 89.6 91.1 92.7 9.4.2 ‘ 95.8 97.3 98.9 100.5
Pusllnch DS$i 11.0 11.1 11.2 11.4 11.5 11.7 11.8 11.9 12.1
Puslinch 0S92.: 11.0 11.1 11.2 11.4 11.5 11.7 11.8 11.9 12.1
Wolverton DSTI. 9.7 9.8 9.8 10.0 10.1 10.2 10.3 10.4 10.4
Wolverton DS T2 9.7 9.8 9.8 10.0 10.1 10.2 10.3 10.4 10.4

129.3 131.3 133.1 135.4 137.3 139.4 141.3 143.4 145.4

Loads Forecasted by
2007 2008 2009 2010 2011 2012 2013 2014 2015

Station MW MW MW M4 MW MW MW MW MW
Cambridge CTS 13.3 13.3 13.3 13.3 13.3 13.3 133 13.3 13.3
Cambridge CTS 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3
Cambridge CTS 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4
Guelph CTSI 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Guelph CTS2 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

47.0 47.0 47.0 47.0 47.0 - 47.0 47.0 47.0 47.0

Forecasted by
OPA 2007 2008 J 2009 2010 J 2011 2012 2013 2014 2015

MW MW MW MW W MW MW MW ALMW

Notes:

1473 1518 1563 1610 1655 1705 1752 1800 1851

—n—— —-

___ ___

Loads at seeral transfermer stations include supply to downstream embedded Local Distribution Compal

Cambridge & North Dumfries Hydro —

- Preston TS includes supply to Waterloo

Kitchener-Wilmot Hydro
- Detweiler TS includes supply to Wellesley OS

Waterloo North Hydro
- Elmira TS includes Hydro One Distribution load (approx 3 MW)

- Wolerton DS includes CNDH load (approx 7 MW)

-

Fergus TS includes supply to Waterloo

-.—-.----—

iies.

Hydro One
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I Executive Summary

Near- and medium-term supply capacity and other reliability needs have been identified in the

K itchener- Waterloo-Cambridge-Guelph (K WCG) area. Specifically, three of the KWCG

subsystems (the South-Central Guelph, Kitchener-Guelph and Cambridge subsystems) are

expected to exceed their supply capacity within the next ten years. Additionally, two subsystems

(the Kitchener and Cambridge, and Waterloo-Guelph subsystems) do not comply with prescribed

service interruption criteria. To address these needs, the OPA recommends an integrated package

composed of 1) conservation, 2) distributed generation resources, and 3) transmission

reinforcements in the KWCG area.

Conservation and distributed generation resources are important contributors to the integrated

solution for addressing the needs of the KWCG area. Together, these resources are expected to

off-set more than 35% of the forecast load growth in the South-Central Guelph, Kitchener

Guelph and Cambridge subsystems between 2010 and 2023. By 2023 achievement from

provincial conservation efforts within these subsystems is expected to reduce peak demand by

over 130 MW at an estimated delivery cost of $65 million (based on an allocation of forecast

expenditures for provincial conservation programs). Over the same time period, approximately

16 MW of distributed generation facilities are expected to come into service in South-Central

Guelph, Kitchener-Guelph and Cambridge subsystems, representing a capital investment of

approximately $70 million.

The transmission reinforcements recommended in the near-term include the Guelph Area

Transmission Refurbishment (GATR) project, as well as a project to install a second 230/115 kV

autotransformer at Preston TS and associated switching and reactive support. The GATR project

includes the installation of two new 230/115 kV autotransformers, four 115 kV circuit breakers,

and the advancement of the relocation of the existing Hydro One Distribution Operating Centre

at Cedar TS (approximately $52 million), rebuilding approximately 5 km of existing 115 kV

double circuit transmission line between Campbell TS and CGE junction in Guelph to a 230 kV

double circuit configuration (approximately $27.5 million), and installing two new 230 kV

circuit breakers at a new station (Inverhaugh SS) at Guelph North Junction in Centre Wellington

(approximately $16 million). Project completion for the GATR project is expected by the end of
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2015. The installation of the Preston TS autotransformer facilities is a separate project that will

be coordinated with completion of’ the GATR project and it is estimated to cost approximately

$15 million to $25 million. Together these facilities will meet the near- and medium-term needs

of the KWCG area, and substantially meet the KWCG area needs over the longer-term.

In anticipation for longer term growth in this area, the Working Group indicates the need to

investigate opportunities for further cost effective conservation and distributed generation, as

well as transmission investments. Monitoring of growth in electricity demand and the

achievement of conservation and distributed generation in the KWCG area, will also be key

components of on-going electricity planning in the region. The needs and the options in the

longer term will be reviewed in subsequent KWCG regional planning study.
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2 Introduction

The Kitchener-Waterloo-Cambridge-Guelph (KWC’G) area is one of the larger population and

electrical demand centres in Ontario. The existing electrical facilities in the area serve a diverse

range of commercial, industrial and residential customers. The demand for electricity in the area

is expected to grow substantially over the next 20 years. driven by population growth and strong

economic activity. Much of the existing electricity infrastructure in the area is reaching capacity

and therefore plans for future conservation, distributed generation and electricity infrastructure

expansion and investment need to be developed and, as necessary, implemented in order to

maintain a reliable supply of electricity to the area.

Planning to meet the electrical needs of a large area or region is done through a regional planning

process that considers the multi-faceted needs of the region and seeks to address them through an

integrated range of solutions. The plan takes into consideration, among other things, the

electricity requirements, anticipated growth and existing electricity infrastructure. The outcome

of the regional planning process is an integrated plan to guide electricity infrastructure, resource

development and procurement decisions for the region. The plan’s recommendations are

typically organized into three timeframes: near-term (first 5 years). medium-term (5-10 years

out) and longer-term (10-20 years out or longer). Solutions to address near-term and medium

term needs are presented as action items for immediate or early deployment, while solutions to

address potential longer-term needs are identified along with the conditions that would trigger

their implementation and the key development work required to maintain their viability. In this

sense, regional plans are not static documents, but rather dynamic processes which evolve and

are adapted as circumstances and conditions change.

3
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2.1 Pu rpo’W and Scw 1, the Plan

The purpose of this report is to present the key findings and recommendations identified through

the Integrated Regional Resource Planning (“IRRP”) process for the KWCG area. In 2010, a

working group (the “KWCG Working Group”, or the “Working Group”), which comprised of

members from the Ontario Power Authority (OPA), Hydro One Networks Inc. (Hydro One), the

Independent Electricity System Operator (IESO) and local distribution companies (LDCs) in the

KWCG area. was established to assess the reliability needs of the KWCG area, and to develop an

integrated plan to address these needs. This regional planning process carried out by the KWCG

Working Group is consistent with the IRRP process described by the Planning Process Working

Group’s (‘PPWG”) Report to the OEB as part of the Renewed Regulatory Framework for

Electricity (“RRFE”).

In the course of developing a regional plan for the KWCG area, the Working Group identified

certain near- and medium-term supply capacity and other reliability needs to be addressed. The

Working Group identified that these near-term needs were best met through a combination of
4

conservation, local generation and transmission. Accordingly, a near-term transmission project

was advanced to the transmitter led Section 92 and Environmental Assessment processes. This

approach is consistent with the PPWG report to the Board that in certain cases, a ‘wires’ solution

for a near -term transmission/distribution need may be advanced outside of the IRRP process.

This report, which covers a 20 -year planning horizon (20 10-2030), will present and explain the

near-, medium-, and long-term needs in the KWCG area. the preferred solutions for the near-and

medium-term, and potential options for needs that may arise in the long-term. Consistent with

IRRP process, an implementation and monitoring plan has been developed as part of the report to

facilitate the implementation of the Working Group’s recommendations. On a regular basis, the

Working Group will review the needs of the KWCG area and updated this report as necessary.

4
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B.2 Ll)( ‘s (i’os Demand Forecast and Ictliodoloics

As part of the KWCG regional planning study. the l.DCs in the KWCG area. consisting of Cambridge

and North Durnfries Hydro. Guelph Hydro Electric Systems Inc.. Hydro One Distribution. Kitchener

Wilmot Hydro Inc. and Waterloo North Hydro Inc. pro’ided the gross demand forecast for their service

area over the a 20-year planning horizon (2010-2030) for median eather conditions. These forecasts

were developed under coincident. median-weather assumptions. and adjusted to extreme weather

conditions by the OPA. While the 2010 coincident summer peak for the KWCG area was initially used to

establish the reference demand forecast and updates were made to the reference case after review’ of the

2012 information

Table B2-1 is the gross demand forecast for the KWCG area. The detailed documentation related to the

methods and assumptions used to develop the gross demand forecast can found in this section.
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Cambridge and North Duinfrics i1\ Iro

The load fhrecast supplied by Cambridge and North Dumfries Ilydro (CNDH) covers the electrical

loads in the City of Cambridge and the Township of North Dumfries excluding one large industrial

load that is directly connected to the 230kV transmission system.

Cambridge and North Duinfries Hydro developed the reference level forecast growth rate by looking

at historical actual system peak load data for each year beteen 1978 and 2012 then averaging the

annual percentage change in summer peak load. The long term annual percentage change was

approximately 3%. Therefore, a 3% annual growth rate was used for years 2012 through 2030.

Cambridge and North Dumfries Flydro experienced negative peak summer load growth for four

consecutive years prior to 2010 due to a combination of cooler summer weather and a poor economy.

Since 1978. Cambridge and North Dumfries Hydro had never experienced more than two

consecutive years of negative peak summer load growth. Growth reversed in 2012 with summer peak

load falling 5% from 2011; this reflected a slow economy, especially on the industrial side as well as

the impact of conservation and generation. CNDH noted that the KWCG and provincial peak

occurred in July (for 2012) when one of their large industrial customers was on a week summer

shutdown. If the large industrial customer had been in production, then CNDH’s summer 2012 peak

would have fallen only 2.3% from 2011. For the forecast starting point, CNDH assumed that the

large industrial customer was in production during 2012 since it cannot be assumed that large

industrial customer will always he out of production during the hottest, most humid weather

conditions.

The timing for new stations was determined when the forecasted load (with a 6% adjustment for

extreme weather) at existing stations exceeded the ten day summer LTR.

The methodology for determining when new stations are required under the high growth scenario

remained the same. The timing moved up because of the higher growth rate.
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(;LIcIph [ivdro Electric Si stems I He.

Introduction

Guelph Hydro Electric Systems Inc. (GHESI) owns and operates the electricity distribution system in its

licensed service area in the City of Guelph and the Village of Rockwood serving approximately 50,000

Residential. Commercial and Industrial customers.

GHESI is supplied through the Hydro One transmission system at primary oltages of 115kv and 230kV.

Electricity is then distributed through 1-lydro One owned transformer stations. Campbell TS, Cedar and

Hanlon IS as well as a GHESI owned transformer station to be in-service in 2011.

Methodology used for developing the reference level load forecast

GHESI’s methodology for developing the reference case load forecast consisted of a number of elements

including historical loading trends, local knowledge of planned development and City of Guelph

development planning information. Planning information from the City of Guelph was the starting point

to formulate a maximum development forecast in order to set the parameters of the long range load

forecast for our service territory given the 20 year study period. Using this infonnation along with

20-i-years of historic peak loading information, local knowledge and information regarding transformer

stations limitations within our service territory, the reference level load forecast was created for each

delivery point location.

(IFIESI has experienced an on average system growth rate of approximately 1.95% over the past 20 years.

The coincident peak of 284. I MW in 2010 was used to establish the reference case load forecast for the

study period until 2030: updates were made to the reference case after review of the 2012 load

information. GHESI reached an all-time system peak of 293.2 MW in July 2011. For the reference case

load forecast, a growth rate of approximate 2.4% is expected during the study period. In order to support

the load growth for the reference case load forecast, upgrades at Campbell TS in 2015 as well as an

upgrade to stations in the south end of Guelph are expected near 2025.

Methodology used for developing the high level load forecast

The same methodology was used to create the high level forecast. The forecasted growth rate tbr the high

level forecast was calculated to be approximately 1.5 times that of the reference case. Under the high

growth scenario, a load growth rate of 3.4% is expected during the study period.
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kitchener-Wlmot Ilydro Inc.

Introduction

Kitchener-Wilmot Hydro owns and operates the electricity distribution s3stem in its licensed ser ice area

in the City of Kitchener and the Township of Wilmot, serving approximately 85,800 Residential, General

Service, Large Use, Street Light, Unmetered Scattered Load and Embedded Distributor Customers.

Kitchener-Wilmot 1-lydro is supplied through the Hydro One transmission system at primary voltages of

115kV and 230kV. Electricity is then distributed through Kitchener-Wilmot H\dr&s service area by 8

Municipal Transformer Stations and 7 Municipal Distribution Stations.

Methodology used for developing the reference level forecast growth rate

In developing the reference forecast, Kitchener-Wilmot Hydro uses Trend Analysis (trending) to extend

past growth rates of electricity demand into the future. A linear-trend method that uses the historical data

of demand growth to forecast future growth has been applied. The coincident peak data (July 7th, 201 0 at

hour 16) has been used as the base for load forecast. A long-term 6.86MW annual demand growth from

2011 to 2030 has been projected, with 60% annual load growth (4.12MW) attributable to the residential

customers and 40% (2.74MW) attributable to the commercial aid industrial customers. The annual.

demand growth has been allocated to each transformer station based on the municipal development plan,

available vacant lands and other local knowledge.
:1

This annual demand growth rate covers both load additions of the new customers and load maturation of

the existing customers. The proected long-term annual demand growth is derived from the average load

growth for the observed summer peaks from 1993 to 2006. The more recent data of 2007-2009 were

biased and ignored due to loss of the largest load customer and the economic downturn after credit crisis.

In order to reflect some one-time new large load additions that are not covered by the historical trend (like

the proposed regional LRT stations and a proposed solar panel fabrication facility), additional loads

(6.5MW in total between 2011-2015) have been added to the 5 ‘ear short-term forecast on top of the

long-term annual demand growth rate. That is, an average annual demand growth of 8. 16MW is projected

fhr the period 2011 to 2015.

Reference scenario load forecast (chart form)

See Table B2-1 below.

Based on the reference level forecast, expansion of Kitchener #5 TS from 83.3MVA to IOOMVA is

required in 2020. And expansion of Kitchener #8 TS from 5OMVA to IOOMVA is required in 2023.
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Methodology used for developing the higher level forecast growth rate

The linear-trend method has also been applied to forecast the high groth scenario.

Different from the reference forecast, the projected long-term annual demand growth is derived from the

average load growth for the observed summer peaks from 1997 to 2003, when relatively higher load

growth was experienced.

A long-term 10.04MW annual demand growth from 2011 to 2030 has been projected. with 600/o annual

load growth (6.02MW) attributable to the residential customers and 40% (4.02MW) attributable to the

commercial and industrial customers.

In order to reflect some one-time new large load additions that are not covered by the historical trend,

higher additional loads (12.5MW in total between 2011-2015) have been added to the 5 year short-term

forecast on top of the long-term annual demand growth rate. That is, an average annual demand growth of

12.54MW is projected for the period 2011 to 2015.

High scenario forecast (chart form)

See Table B2-2 below.

Based on the high scenario forecast, expansion of Kitchener #8 TS from 5OMVA to I OOMVA is required

in 2017, expansion of Kitchener #7 TS from 5OMVA to IOOMVA is required in 2022. and expansion of

Kitchener #5 TS from 83.3MVA to IOOMVA is required in 2025.
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4atcrloo North IIdro Inc.

Waterloo North 1-lydro ons and operates the electricity distribution system in its licensed serice

area in the City of Waterloo and the Fownships of Woolwich and Wellesley. serving approximately

52,000 customers. WNI-l’s customer base is comprised of primarily residential and

commercial/institutional loads. WNH’s largest loads include universities, high-tech companies and

flnancial institutions. A small component of the WNH load base comes from

industrial/manutäcturing sector.

Waterloo North 1-lydro is supplied through the Hydro One transmission system at primary’ voltages of

115kV and 230k V. Electricity is then distributed through Waterloo North Hydro’s service area by 3

Municipal Transformer Stations and 16 Municipal Distribution Stations. The WNFI distribution

system is divided into the 13.8kV system servicing the core of the City of Waterloo and the 27.6kV

system servicing the outskirts of the City of Waterloo as well as the township areas.

The system supply study is performed by WNH management. based in part on information gathered

from regional and municipal authorities and development community stakeholders to evaluate the

long-term (10+ years) supply needs of WNH and ensure system capacity to meet future growth. The

study considers historical growth trends, forecasts and considers such factors as regional and

provincial objectives and initiatives, regional/municipal development initiatives and plans and

potential for development: the study also considers potential changes to development and growth

rates, forecasts of electrical demand and future population, all of which provide a basis for

determining transmission and transformation requirements at major supply facilities to ensure system

capacity availability.

Methodology used for developing the reference case load forecast

In developing the load forecasts, Waterloo North Hydro gathers development projection data from

the local municipalities and developers to determine areas and timing of planned development as

well as land uses. This information is then converted to electrical demand quantities and analyzed

against past trends. A forecast is developed for each transformer station that is consistent with load

growth potential within the service area of that station and overall system growth.

WNH uses geometric growth trend method (trending) to extend past growth rates of electricity

demand into the future. WNH has been trending the system peak data for the past I 8 years and has



DRAFT Kitchener-Waterloo-Cambridge-Gu&ph (KWCG) Report 2013

analzed this data with respect to typical rolling 3 year, 5 year. and 10 sear growth rates. WNH

serice territory has consistently e\perienced rolling l() year growth rates above 3%. sometimes

reaching almost 4% (compared to the provincial average of’ 1%). Due to the fabric of the WNH

customer base. the system peak fbr WNH is affected to a higher degree by weather and local

development conditions and to a lesser degree by provincial or global factors. WNH’s system peak

has a tendency to rebound from recessions faster than in other Ontario jurisdictions. The historical

load data from 1992 to 2010 includes 2 recessions as well as a mixture of hot and cool summers, and

vas therefore considered an appropriate blend to be used as a basis for future trending. The rolling

geometric growth rate since 1992 is 3.0%. The latest 10 year geometric growth rate is 3.3%.

The coincident peak data (July 7th. 2010 at hour 16) has been used as the base for load forecast. A

load forecast has been prepared such that by the end of the study period in 2030. the geometric

growth rate is consistent with past trends and long term development potential. Year-to-year load

projections were adjusted in terms of timing and location (station) based on knowledge with respect

to local development conditions. This resulted in an overall geometric system growth rate ot’3.3% up

to year 2018 and 2.5% thereafter. This represents an addition of, on average, 10.3 MW of load per

year over the study period. To support this level of load growth. multiple load transfers between

stations plus 2 new Transformer Stations will be required, both connected to the D6V/D7V

transmission lines: one in 2018 and one in 2027.

Methodology used for developing the high growth load forecast

The rolling geometric growth trend method has also been applied to forecast the high growth

scenario. The projected long-term annual demand growth is derived from the 5 year rolling geometric

growth rates observed a number of times in the past at over 4.5%. Such growth rates could very

realistically be sustained if new types of loads developed such as high-tech data centres, Light Rail

Transit supply stations, greater re-intensification of downtown core, or more aggressive development

of new greenfield growth areas.

The high growth rate forecast was prepared using similar methods as well as timing and location

adjustment factors as the reference case. This resulted in an overall geometric system growth rate of

4.25% up to year 2018 and 3.25% thereafter. This represents an addition of, on average, 14.9 MW of

load per year over the study period. To support this level of load growth, multiple load transfers

between stations plus 3 new Transformer Stations will be required. all connected to the D6V/D7V
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transmission lines: one in 2017, one in 2020. and one in 2029. In addition. upgrade of i’acilities from

I 38kV to 27.6kV will also be required: at Scheifele “A” transthrmer station in 2025 and at a major

load customer in 2026.
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Reference: Ontario Power Authority, Kitchener- Water!oo-üinibridge-Gue!ph Area,
4 March, 2013 (the “OPA KWCG Report”), Ex. B, Tab 1, Schedule 5, Page 10,

Table 1

6 Jnrrot,tor’

7

8 Please provide the actual total peak demand (MW) for electricity in the KWCG area for
each year from 2000 to 2012 inclusive. Please also break out these demands according to

io the six sub-categories shown in Table 1.
ii

2 Please also provide the actual annual MWh demand for electricity in the KWCG area for
13 each year from 2000 to 2012 inclusive. Please also break out these demands according to
14 the six sub-categories shown in Table 1.

16 Response
17

8 Historical annual total peak demand (MW) and energy (MWh) is available from 2004 to
9 2011. Please refer to Attachment I to this exhibit.
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6

7 Please provide the OPA’s estimate of the peak demand (MW) for electricity for the
s KWC’G area and each of the six subsystems shown in Table I for each year from 2013 to
c 2026 inclusive: a) before conservation and demand management (CDM) and distributed

io generation (DG): b) net of CDM: and c) net of CDM and DG.

ii Response
2

3 Please refer to Attachment I to this exhibit.
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BUSINESS L
INDUSTRY

WHO WE ARE THE POWER SThTE’1 DEMAND & MARKET PRJ(FS CO ERWTIO! ftE[TRICITY PR1CI1 IN ONTARIO

ONTARIO DEMAND PEAKS

Electricity Demand Records
The all-time record for Ontario demand was set on Tuesday, August 01, 2006, when peak
demand for electrkity reached 27,005 MW. Here are the top twenty record demand days

for Ontario:

Rank Date Ontario Demand

1 Tuesday, August 01, 2006 27,005

2 Wednesday, July 13, 2005 26, 160

3 Monday, June 27, 2005 26, 157

4 Monday, July 31, 2006 26,092

5 Monday, July 17, 2006 25,898

6 Tuesday, June 28, 2005 25,861

7 Monday, July 18, 2005 25,857

8 Wednesday, August 02, 2006 25,816

9 Tuesday, August 09, 2005 25,816

10 Tuesday, July 12, 2005 25,808

11 Tuesday, June 26, 2007 25,737

12 Thursday, August 02, 2007 25,584

13 Monday, July 11, 2005 25,506

14 Wednesday, June 27, 2007 25,467

15 Thursday, July 21, 2011 25,450

16 Tuesday, August 13, 2002 25,414

17 Wednesday, August 01, 2007 25,402

18 Thursday, July 21, 2005 25,383

19 Thursday, July 14, 2005 25,362

20 Monday, August 12, 2002 25,349

RELATED INR)RMATON

Demand Overviow

Supply Overview

Price Overview

Monthly Market Update
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NEWS RELEASE

Ontario’s Independent Electricity System Operator Releases 2012
Electricity Production, Consumption and Price Data
January 11, 2013

Ontario’s Independent Electricity System Operator (IESO) today released its annual
statistics on electricity supply, demand and prke, whkth reflect the changes taking place in
the provincial electricity system in the way electricity is produced and consumed.

“Over the last number of years, Ontario has made significant investments in new supply,
new transmsion, and now virtualy every Ontarian is under time-of-use pricing,’ said TESO
President and CEO Paul Murphy. “These numbers demonstrate just how far the transition
of Ontario’s electricity sector has come.”

Supply
Nuclear units remained the cornerstone of Ontario’s supply mix. Gas and hydroelectric
units continued to provide iiportant flexibility by ramping production up and down in
response to changes in demand and wind output. Wind generation has grown to become
a mainstream resource.

In 2012, nuclear output showed a modest increase to 85.6 TWh, up from 85.3 TWh the
year before, representing 56.4 per cent of total generation. Contributions from renewable
resources continued to grow. Wind production increased from 3.9 TWh to 4.6 TWh. On a
percentage bass, it represented 3.0 per cent of total output - up from 2.6 per cent in
2011 - and exceeded the output of Ontario’s coal plants.

Output from hydroelectric and natural gas facilities was essentially unchanged from 2011,
coming in at 33.8 TWh and 22.2 TWh respectwely. Ontario’s coal-fired units remained at
less than three per cent of production.

Electricity transactions between Ontario and its interconnected markets picked up in 2012,
resulting in higher rnport and export volumes. Scheduled imports rose to 4.7 TWh from
3.9 TWh in 2011, while exports increased to 14.6 TWh from 12.9 TWh the year before.
Total production from Ontario’s power generators rose in 2012, for a total of 151.8 TWh.

The table below reflects total electricity production in 2012, broken out by fuel type.

CONTACT US

IESO Media Desk:
416-506-2823 or rnediaieso.ca

PUBLIC APPEALS

In periods of tight electricity
supplies, the IESO may issue a
public appeal urging consumers to
reduce electricity consumption.
Typically, public appea are issued
when extreme weather or
unexpected generator outages
stretch the system’s ability to
provide enough electricity to
meet demand and required leve
of reserve.
• Full list of public appeais since
May 1, 2002.

(ear Nuclear Hydro :oal as Nind )ther

2012 85.6 TWh 33.8 TWh 1.3 TWh 22.2 TWI, l6 TWh 1.3 TWh
56.4% 22.3% 2.8% 14.6% 3.0% 0.8%

2011 85.3 TWh 33.3 TWh Li TWh 22.0 TWh 3.9 TWh 1.2 TWh
56.9% 22.2% 2.7% 14.7% 2.6% 0.8%

2010 82.9 TWh 30.7 TWh 12.6 TWh 20.5 TWh 2.8 TWh 1.3 TWh
55.0% 20.4% 8.3% 13.6% 1.9% 0.8%

2009 82.5 TWh 38.1 TWh .8 TWh 15.4 TWh 2.3 TWh 1.2 TWh
55.2% 25.5% 6.6% 10.3% 1.6% 0.8%

2008 84.4 TWh 38.3 TWh 23.2 TWh 11.0 TWh 1.4 TWh 1.0 TWh
53.0% 24.1% 14.5% 6.9% 0.9°h 0.6%

Due to rounding, percentages may not add to 100.
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Demand
Electricity demand patterns in Ontario continued to change; peaks in demand fell far below
historical highs, while the growth in overall consumption remained in check.

In response to price signaLs and programs such as the OPA’s DR3 and peaksaver PLUS,
Ontarios consumers had a direct impact on reducing the year’s summer peak. For example,
industrial, commercial and institutional consumers helped reduce at least 400 megawatts
(MW) during the year’s demand peak on July 17, helping to bring the peak down to
24,636 MW. This peak was lower than the previous year’s, when record-breaking heat and
humidity pushed hourly demand to 25,450 MW.

Total annual electricity consumption stayed virtualy flat at 141.3 TWh. Factors constraining
growth include the current economic conditions, the growth in embedded generation
capacity (which reduces demand for electricity from the bulk power system) and ongoing
conservation and demand management initiatives.

Price
The total cost of power in 2012 was 7.37 cents per kilowatt hour (kwh), up from 7.16
cents/kWh in 2011. This cost includes the average weighted wholesale market price of
2.41 cents/kWh and the average Global Adjustment of 4.96 cents/kWh*.

The IESO is responsible for managing Ontario’s bulk electricity power system and operating
the wholesale market. It provides a range of historical and real-tnie electricity data, such
as hourly demand, generator output and prices on its web site at www.ieso.ca.

*incorporates an estimate for the December Global Adjustment

Return to News Index

.ieso.ca/)mcweb/media/rrxi_newsitem.asp?newsID=6323 2/2
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I Environmental Defence INTERROGA TORY #18 List 1

3 Reference: Ex B. Tab 1. Schedule 5. Pages 17-20
4

5 Interroatorj’

6

7 Has the OPA estimated the potential for incremental cost-effective CDM in the KWCG
8 area in excess of the nearly 270 MW of CDM referenced on page 17?

If yes, please provide:
I0

ii a) The OPA’s incremental cost-effective CDM potential estimates for the KWQG area
12 and each of the subsystems referenced in Table 1 on page 10 for each year from 2013
13 to 2026 inclusive; and
14

15 b) The OPA’s studies and analyses that support these estimates.
16

17 Response
18

9 a) The OPA does not estimate the potential for incremental cost effective CDM in the
20 KWCG area in excess of the nearly 270 MW of CDM referenced on page 17 of
21 Exhibit B, Tab 1, Schedule 5.

23 b) Not applicable.
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Environme,,taI Defence INTERROGZ4 TORY #10 List 1

3 Reference: Ex. B, Tab 1. Schedule 5. Page 10. Table 1
4

5 Inte’rroç’titor’

7 Please provide for the KWCG area and each of the subsystems shown in Table 1 for each
8 year from 2013102026 inclusive:
9

io a) The cumulative number ofpeaksaver and peuksaver plus participants:

ii b) The cumulative peak demand reductions from the peaksaver and peaksaver plus
2 participants:

13 c) The cumulative total number of potential peaksaver and peaksaver plus participants:
14 and

15 d) The cumulative total potential demand reductions from the total number of potential
16 peaksuver arid peaksaver plus participants.

7 Response
18

19 a) As of the end 2011. there were a total of 6.542 peaksaver participants in the KWCG
20 atea. excluding any 1-lydro One Networks participants in the area (due to the
21 unavailability of location specific infbrmation of Hydro One Networks participants).
22 503 of these participants were incremental in 2011. V erified 2012 da ta is not
23 currently available. Conservation program results are not recorded on an electrical
24 connection point basis. and therefore the 2011 peaksaver participant results are not
25 available at the electrical subsystem level.
26

27 Cambridge and North Dumfries Hydro Inc.. Guelph Hydro Electric Systems Inc..
28 Kitchener-Wilmot Hydro Inc. and Waterloo North Hydro Inc. are not currently
29 delivering the peaksaver Plus initiative. They are expected to deliver this initiative by
so summer 2013.
31

32 The OPA has not forecast the number of ftiture peaksaver and peaksai’er Plus
ss participants for the KWCG area and its subsystems.
34

s b) As of the end of 2011, the total peak demand reduction from the enrolled peaksaver
36 participants in the KWCG area, excluding any 1-Tydro One Networks participants. was
37 3.7 MW. The incremental peak demand reduction in 2011 was 0.4 MW. Verified
38 2012 data is not currently available. Conservation program results are not recorded on
so an electrical connection point basis, and therefore the 2011 total peak demand
41) reduction from the enrolled peakcaver participants is not available at the electrical
41 subsystem level.
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2 The forecast cumulative peak demand reductions from peuksaver and peuksaver Plus
3 resources for the KWCG area and each of the sub-systems are shown in Attachment

I. These totals are derived from an allocation of the provincial forecast to the KWCG
5 area and subsystems and are incremental to 20 10.
6

7 c) The OPA does not have an estimate of the cumulative total number of potential
8 pakaver and peak.saver Flits participants for the KWCG area. The ()PA will

investigate opportunities in the KWCG area for additional cost effective conservation,
to including additional residential and small commercial demand response. to address
ii supply capacity needs of the area over the longer temt
12

13 d) The OPA does not have an estimate of the cumulative total potential demand
14 reductions from the total number of potential peaksuver and peaksaver Plus
is participants for the KWCG area. The OPA will investigate opportunities in the
16 KWCG area for additional cost effective conservation, including additional
17 residential and small commercial demand response. to address supply capacity needs
18 of the area over the longer term.
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I Environmental Defence INTERROGA TORY #12 List 1

3 Reference: Ex. B. Tab I. Schedule 5. Page 10. Table I
4

5 ln1erro’I1tor)’

7 Please provide the OPA’s best estimate of the non-peaksaver and non-peaksaver plus

8 demand response potential (MW) in the KWCG area and each of the subsystems shown
9 in Table I for each year from 2013 to 2026 inclusive.

10

ii Response
2

3 The OPA does not have an estimate of the non-peaksaver and non-peaksaver Plus
4 demand response potential for the KWCG area and each of the subsystems.
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1 Environmental Defence INTERROGATORY #11 List 1

3 Reference: Ex. B. Tab I. Schedule 5. Page 10. Table 1
4

5 l11terrofatorl’

6

7 Please provide the OPA’ s existing and forecast non-peaksaver and non-peaksaver plus
8 demand response resources (e.g.. DRI, DR2. DR3) for the KWCG area and each of the
9 subsystems shown in Table 1 for each year from 2013 to 2026 inclusive.

10

ii Response
12

13 The total existing peak demand savings from DR3 participants in the KWCG area is
14 approximately 34 MW. including a single large customer of approximately 18 MW. The
is peak demand savings incremental to 2010 for DR3 participants in the KWCG area is
16 24 MW. There are no DRI or DR2 participants in the KWCG area.
17

18 The OPA is unable to provide a breakdown of the non-peaksaver and non-peaksaver Plus
19 demand response resources at the electrical subsystem level since conservation program
20 results are not recorded by subsystem, and due to the commercially sensitive nature of
2! participant information.

23 The forecast cumulative peak demand reductions from non-peaksaver and non-peuksaver
24 Plus demand response resources for the KWCG area and each of the sub systems are
25 contained in Attachment I to this exhibit. These totals are derived from an allocation of
26 the provincial forecast to the KWCG area and subsystems and are incremental to 2010.
27 This forecast does not assume the availability of the aforementioned large KWCG area
28 customer. The OPA believes this is a prudent approach for regional planning purposes
29 due to the risk to system reliability associated with counting on one specific customer’s
30 relatively large demand response contribution.
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I Environme,itaI Defence INTERROGATORY #25 List 1

3 Reference: Ex. B, Tab 1. Schedule 5. Pages 17-21
4

7 Inte,’i’o’t,tor’
6

7 Why is the OPA not implementing programs to pursue all the cost-effective CDM and
8 DG opportunities in the KWCG area that could defer the need tbr the proposed
o transmission line upgrade and generation projects in the rest of Ontario?

10

ii Response
12

3 As described in the response to Board Staff Interrogatory 8 c) at Exhibit 1. Tab 1,
14 Schedule 8 c). it is the OPA’s view that additional conservation is not a feasible means of
15 fully addressing the KWCG area’s near- and medium-term needs. As described in the
16 response to Environmental Defence Interrogatory 26 a) at Exhibit I. Tab 2. Schedule 26
17 a). it is the OPA’s view that additional distributed generation is neither feasible, nor a
8 cost-effective means, of addressing the area’s near- and medium-term needs, compared to

19 the recommended transmission reinforcements.
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Environmental Defence INTERROGA TORY #28 List 1

3 Reference: Ex. B, Tab 1. Schedule 5. Pages 17-2 1
4

5 I,,terro(,torv

6

7 Has the OPA or Hydro One completed a system-wide comparison of the cost-
8 effectiveness of (i) implementing the lowest cost combination of CDM and DG options
o that could avoid the need for the proposed transmission line versus (ii) constructing the

Iu proposed transmission line, which accounts for all system-wide benefits from CDM and
ii DG (such as avoiding the cost of increased generation. distribution, and transmission
12 capacity and decreasing consumer costs resulting from conservation)? If no. why not. If
13 yes, please provide the analysis.
‘4

s Response
16

7 Neither the OPA nor Flydro One has completed a system-wide comparison of the cost-
8 effectiveness of combinations of CDM/DG versus the recommended transmission -

Q reinforcements. As per the responses to Environmental Defence Interrogatories 18, 44 -

20 and 26 a), found at Exhibit I, Tab 2, Schedules 18, 44 and 26 a), it is the OPA’s view that
21 additional conservation is not a feasible means of fully addressing the KWCG area
22 near- and medium-term needs, and additional distributed generation is neither feasible
23 nor cost-effective compared to the recommended transmission reinforcements.
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Environmental Defence INTERROGATORY #44 List 1

3 Reference: Ex. B. Tab Schedule 5. Section 6. Page 18
4

5 !lltelTOf(ltOfl’

6

7 On page 18. the OPA states that it is the view of the OPA that additional conservation is
8 not a feasible means of addressing the KWCG area’s near- and medium-term needs.
9 Please describe the background to the OPA’s experience with conservation programs on
o why additional conservation is not feasible. Please cite examples in other regions of the

ii provinces.
12

13 Response

‘4

15 The KWCG area has both a supply capacity need and a restoration need in the near- to
6 medium- term.

‘7

i Conservation is not a resource that can be used to restore power to customers following a
9 transmission outage and thus cannot resolve the KWCG area’s restoration needs.

20

21 Conservation can be an effective resource for addressing capacity needs. The planned
22 conservation of nearly 270 MW by 2023 for the KWCG area will contribute to deferring
23 the KWCG area’s capacity needs as shown in Exhibit B, Tab 1. Schedule 5. page 22.
24

25 The OPA’s view that additional conservation is not a feasible means of addressing the
26 KWCG area’s near and medium-term needs is based on the OPA’s experience
27 coordinating province-wide conservation efforts. Since 2006 the OPA has worked
28 closely with industry partners including LDCs and a broad range of stakeholders to
29 design and deliver energy saving initiatives for homes and businesses. The amount of
30 additional conservation that would be required to fully address the KWCG area’s near
3! and medium-term capacity needs is significant compared to the amount of planned
32 conservation, especially for the South-Central Guelph and Cambridge subsystems.
33

34 As shown in the table below, by 2016, this would mean achieving more than four times
3s the amount of conservation as a percentage of load for South-Central Guelph and more
36 than twice the amount of conservation as a percentage of load for the Cambridge
37 subsystem relative to the planned conservation amounts. Due to this immediate nature
38 and magnitude of the capacity needs in the KWCG area, it is not feasible for conservation
39 to fully address the region’s near- and medium-term needs.
4(1
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8

2016 Gross 2016 Planned 2016 Planned &
Demand Planned CDM as % Incremental Incremental
(MW) Conservation of Load Conservation CDM as %

(MW) Required of Load
South-Central 150 12 8% 37 33%
Guelph
Cambridge 443 37 8% 31 15%

The amount of planned conservation savings for the KWCG area was allocated from the
OPA’s Provincial conservation fcrecast, which is in line with the conservation targets
described in the Long-Term Energy Plan (‘iTEP”) and prescribed in the Supply Mix
Directive. These targets are aggressive and will require a significant level of effort to
achieve.

On November 12, 2010, the OEB established two mandatory CDM targets fbr each LDC:
io a 2014 net annual peak demand savings target and a 2011-2014 net cumulative energy
ii savings target. These LDC targets are included as part of the planned conservation
2 savings for the KWCG region.

13

The table below shows the KWCG LDC’s progress towards their peak demand savings
target. The KWCG LDCs are among the top performing LDCs. performing well
compared to the provincial average. However, there is still a significant amount of work
remaining fbr them to achieve the 2014 target.

201 1 Net Annual Net Annual Peak 2014 Annual CDM % of
Peak Demand Demand Savings Capacity Target (MW) Target
Savings (MW) Persisting in 2014 Achieved

(MW)
Cambridge and North
Dumfries Hydro Inc. 3.21 2.45 17.68 14%
Guelph Hydro Electric
Systems Inc. 3.42 2.93 16.71 l8°/
Kitchener-Wilmot
Hydro Inc. 4.63 2.49 21.56 12%
Waterloo North Hydro
Inc. 2.10 1.45 15.79 9%
Hydro One Networks
lnc.* 35.05 17.42 213.66 8%
Provincial LDC Total 215.7 128.9 1330.0 10%

3

4

)

6

7

II

14

‘5

16

17
18

‘9

21

*Note: l—{ydro One serves a signiflcant number of customers outside of the KWCG area, and as such only a
portion of their savings will have taken place in the KWCG area
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It may be possible in the longer term to achieve more conservation in the KWCG area
2 above currently planned amounts. As such, the OPA will continue to monitor
3 conservation results in the KWCG area and look for opportunities for further cost
4 effective conservation to address supply capacity needs of the area over the longer term.
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I Environme,ita! Defence INTERROGA TORY #26 List 1

3 Reference: Ex. B, Tab 1. ScheduleS. Pages 17-2 1
4

5 lnterroitorj’

6

7 a) Please describe and list all steps taken by the OPA to assess whether increased CDM
s and.Ior DG could avoid or defer the need for a new transmission line in the KWUG

area as well as the dates that each of these steps were taken. Please include a listing of
io the dates and subjects of all memos and reports prepared in this regard.

12 b) Please provide a copy of all documentation (e.g. memos, reports. etc.) prepared by the
13 OPA in relation to an assessment of whether increased CDM and/or DU could avoid
14 or defer the need for a new transmission line in the KWCG area.
15

io c) Please describe and list all steps taken by Hydro One to assess whether increased
17 CDM and/or DG could avoid or defer the need for a new transmission line in the

8 KWCG area as well as the dates that each of these steps were taken. Please include a
9 listing of the dates and subjects of all memos and reports prepared in this regard.

20

21 d) Please provide a copy of all documentation (e.g. memos. reports. etc.) prepared by
22 Hydro One in relation to an assessment of whether increased CDM and/or DG could
23 avoid or defer the need for a new transmission line in the KWCG area.
24

25 Response
26

27 a) Please refer to the response to Exhibit I. Tab 2. Schedule 44 for a description of the
28 assessment of the feasibility of CDM in the KWCG area.
29

30 Over the course of the KWCG study, the OPA on be half of the working group
3! evaluated additional distributed generation as a potential alternative to the
32 recommended transmission reinforcements to address the near- and medium-term

supply capacity needs in the area. While additional distributed generation is
34 technically capable of meeting the supply capacity needs in the KWCG area, it is the
35 OPA’s view that additional distributed generation is not a feasible means of ffill
36 aiIdressin these needs due to the immediate nature and magnitude of the needs, the
37 uncertainty associated with the development of further facilities, as well as siting and
38 connection of facilities at the specific locations at which they are needed.
39

40 In addition, analysis was conducted to compare the cost of additional distributed
-ii generation to that of the recommended transmission reinforcements: it was concluded
42 as the result of this analysis that additional distributed generation is not cost-effective
43 compared to the recommended transmission reinforcements.
44
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This analysis included the value that the distributed generation resources could
2 provide by concurrently contributing to both the local area peak capacity needs.
3 which exist today. and those of the broader system. which are anticipated to emerge
4 in 2018. thereby reducing the need fbr generation elsewhere in the Province. It is
S anticipated that the system will have sufficient generation output from the existing
6 fleet of supply resources to meet energy needs at non-peak times. Accordingly, the
7 analysis took into account the energy displacement and excess energy that could
8 occur through the operation of additional distributed generation alternatives.
9

A summary of the cost assessment, using typical examples of distributed generation.
ii is shown in Attachment 1 to this Exhibit. The inputs to the cost assessment are
12 estimates and based on generic facilities and planning assumptions. It is recognized
13 that each generation project is unique and costs for actual projects can differ from
14 those described in Attachment 1. ‘I’his approach is appropriate for planning purposes
15 and for relative comparison of the different alternatives.
16

17 It is the OPA’s view that this analysis is sufficient to explain why the OPA and the
working group determined that additional CDM and/or DG was not feasible or cost-

19 effective for addressing the KWCG area’s needs: and production of underlying
20 documents is not necessary.
21

22 h) Please see part a) above.
23

24 c) Hydro One depends on the OPA to conduct integrated planning including CDM. DG
25 and transmission to meet the needs of the area. H ydro One therefore did not
26 undertake any such steps and does not have such documents.
27

28 d) Please see part c) above.



E
fl

-Z
L

)
I
i
-
U

U
i

E
xh

ib
it

1-
2-

26
A

tt
ac

hm
en

t
1

Pa
ge

I
o
f3

S
te

p
1:

E
st

im
at

e
th

e
A

ll-
In

A
nn

ua
li

ze
d

C
os

t
of

T
yp

ic
al

D
G

A
lt

er
na

ti
ve

s
an

d
th

e
R

ec
om

m
en

de
d

T
ra

ns
m

is
si

on
A

lt
er

na
ti

ve

A
ll-

in
an

nu
al

iz
ed

co
st

s
re

p
re

se
n
t

th
e

an
n
u
al

po
rt

io
n

o
f

th
e

to
ta

l
co

st
o
f

bu
il

di
ng

an
d

o
p
er

at
in

g
a

p
ar

ti
cu

la
r

as
se

t;
th

ey
ar

e
d
et

er
m

in
ed

by
al

lo
ca

ti
ng

th
e

to
ta

l
co

st
s

ov
er

th
e

as
se

t’
s

us
ef

ul
lif

e.
T

he
al

l-
in

an
nu

al
iz

ed
co

st
s

o
f

ty
pi

ca
l D

G
al

te
rn

at
iv

es
an

d
th

e
re

co
m

m
en

d
ed

tr
an

sm
is

si
on

re
in

fo
rc

em
en

ts
ar

e
sh

ow
n

be
lo

w
in

T
ab

le
1

in
20

12
$/

M
W

-m
on

th
;

th
e

as
su

m
pt

io
ns

un
de

rp
in

ni
ng

th
es

e
co

st
s

ar
e

de
sc

ri
be

d
be

lo
w

.

a>
A

ll-
in

an
nu

al
iz

ed
co

st
s

in
cl

ud
e

ca
pi

ta
l,

fi
xe

d,
va

ri
ab

le
an

d
fu

el
co

st
s

of
th

e
d
is

tr
ib

u
te

d
g
en

er
at

io
n

al
te

rn
at

iv
es

,
an

d
ca

pi
ta

l
an

d
fi

xe
d

co
st

s
of

th
e

re
co

m
m

en
d

ed
tr

an
sm

is
si

o
n

re
in

fo
rc

em
en

ts
.

In
pu

t
co

st
s

fo
r

th
e

d
is

tr
ib

u
te

d
g

en
er

at
io

n
al

te
rn

at
iv

es
is

in
fo

rm
ed

by
a

co
m

b
in

at
io

n
of

:
O

PA
pr

og
ra

m
p
ar

am
et

er
s

(e
.g

.
fr

om
C

H
PS

O
P

an
d

FI
T

2.
0)

,
pu

bl
ic

al
ly

av
ai

la
bl

e
ca

pi
ta

l
an

d
o
p
er

at
in

g
co

st
in

fo
rm

at
io

n
an

d
pl

an
ni

ng
as

su
m

p
ti

o
n
s

th
at

in
cl

ud
e

an
nu

al
ca

pa
ci

ty
fa

ct
or

s,
h
ea

t
ra

te
s

an
d

fu
el

co
m

m
od

it
y

co
st

s.
T

he
co

st
of

th
e

re
co

m
m

en
d
ed

tr
an

sm
is

si
o
n

re
in

fo
rc

em
en

ts
w

er
e

pr
ov

id
ed

by
H

yd
ro

O
ne

.

b)
A

ll-
in

an
nu

al
iz

ed
co

st
s

ar
e

de
ri

ve
d

us
in

g
a

us
ef

ul
lif

e
of

20
ye

ar
s

fo
r

g
en

er
at

io
n

as
se

ts
,

an
d

45
ye

ar
s

fo
r

tr
an

sm
is

si
o
n

as
se

ts
.

c)
T

he
al

l-
In

co
st

s
do

no
t

in
cl

ud
e

co
st

s
of

la
nd

or
ad

di
ti

on
al

tr
an

sm
is

si
o
n

re
in

fo
rc

em
en

ts
th

at
m

ay
be

re
q
u
ir

ed
to

co
n
n
ec

t
d
is

tr
ib

u
te

d
g

en
er

at
io

n
fa

ci
li

ti
es

,
or

to
ad

d
re

ss
an

y
re

m
ai

ni
ng

su
pp

ly
ca

pa
ci

ty
n
ee

d
s

th
at

co
ul

d
ar

is
e

fr
om

g
en

er
at

io
n

fa
ci

li
ti

es
be

in
g

si
te

d
in

no
n-

op
ti

m
al

lo
ca

ti
on

s
(f

ro
m

a
tr

an
sm

is
si

o
n

pe
rs

pe
ct

iv
e)

.

d)
A

ll-
in

an
nu

al
iz

ed
co

st
s

ar
e

co
n

v
er

te
d

fr
om

20
12

$/
M

W
-y

r
to

20
12

$
/M

W
-m

o
n
th

by
di

vi
di

ng
by

12
.

T
ab

le
1

E
st

im
at

ed
A

ll-
In

A
nn

ua
li

ze
d

C
os

ts
of

T
yp

ic
al

D
G

A
lt

er
na

ti
ve

s
an

d
th

e
20

12
$/

M
W

-m
on

th
R

ec
om

m
en

de
d

T
ra

ns
m

is
si

on
R

ei
nf

or
ce

m
en

ts

C
om

bi
ne

d
H

ea
t

an
d

P
ow

er
(C

H
P)

on
N

at
ur

al
G

as
40

,0
00

P
ea

ki
ng

N
at

ur
al

G
as

13
,0

00
S

ol
ar

-
G

ro
un

d
M

ou
nt

29
,0

00

S
ol

ar
-

R
oo

ft
op

(1
0-

25
0

kW
)

45
,0

00

R
ec

om
m

en
de

d
T

ra
ns

m
is

si
on

R
ei

nf
or

ce
m

en
ts

2,
20

0

1



E
B

-2
01

3-
00

53
E

xh
ib

it
1-

2-
26

A
tt

ac
hm

en
t

I
Pa

ge
2

o
f3

S
te

p
2:

E
st

im
at

e
th

e
P

re
se

n
t

V
al

ue
T

ot
al

C
os

t
o

f
E

ac
h

o
f

th
e

A
lt

er
n

at
iv

es

T
he

p
u
rp

o
se

o
f

th
is

st
ep

is
to

es
ti

m
at

e
th

e
p

re
se

n
t

v
al

u
e

o
f

th
e

an
n

u
al

ca
sh

fl
o
w

s
as

so
ci

at
ed

w
it

h
b
u
il

d
in

g
an

d
o
p
er

at
in

g
th

e
d

is
tr

ib
u

te
d

g
en

er
at

io
n

al
te

rn
at

iv
es

an
d

re
co

m
m

en
d
ed

tr
an

sm
is

si
o

n
re

in
fo

rc
em

en
ts

(r
ef

er
to

S
te

p
1

ab
o
v
e)

,
an

d
to

re
fl

ec
t

th
e

v
al

u
e

o
f

th
e

d
is

tr
ib

u
te

d
g

en
er

at
io

n
in

m
ee

ti
n
g

b
ro

ad
er

sy
st

em
p
ea

k
ca

p
ac

it
y

n
ee

d
s

(t
h
at

ar
e

ex
p
ec

te
d

to
em

er
g
e

in
20

18
)

as
w

el
l

as
th

e
en

er
g

y
th

at
w

o
u
ld

b
e

d
is

p
la

ce
d

in
th

e
sy

st
em

th
ro

u
g
h

th
e

o
p
er

at
io

n
o
f

th
e

d
is

tr
ib

u
te

d
g
en

er
at

io
n

al
te

rn
at

iv
e

in
th

e
lo

ca
l
ar

ea
.

T
he

es
ti

m
at

ed
p
re

se
n
t

v
al

u
e

o
f

th
e

al
te

rn
at

iv
es

is
p

re
se

n
te

d
b

el
o

w
in

T
ab

le
3

in
20

12
$;

th
e

as
su

m
p

ti
o

n
s

u
n

d
er

p
in

n
in

g
th

es
e

co
st

s
ar

e
d

es
cr

ib
ed

be
lo

w
.

a)
T

he
in

st
al

le
d

am
o
u
n
t

of
d

is
tr

ib
u

te
d

g
en

er
at

io
n

re
q
u
ir

ed
to

m
ee

t
th

e
pe

ak
ca

pa
ci

ty
ne

ed
in

S
ou

th
-C

en
tr

al
G

ue
lp

h,
K

it
ch

en
er

-G
ue

lp
h

an
d

C
am

br
id

ge
w

as
ca

lc
ul

at
ed

us
in

g
th

e
m

ag
n
it

u
d
e

of
th

e
a
re

a
s

ne
ed

by
20

23
an

d
th

e
ca

pa
ci

ty
co

n
tr

ib
u
ti

o
n

of
ea

ch
of

th
e

d
is

tr
ib

u
te

d
g

en
er

at
io

n
al

te
rn

at
iv

es
.

R
ef

er
to

T
ab

le
2

be
lo

w
.

T
ab

le
2

P
ea

k
C

ap
ac

it
y

N
ee

ds
(M

W
)

by
20

23
in

:
S

ou
th

-C
en

tr
al

G
ue

lp
h

18
6

K
it

ch
en

er
-G

ue
lp

h
C

am
br

id
ge

In
st

al
le

d
C

ap
ac

it
y

(M
W

)
D

G
A

lt
er

na
ti

ve
R

eq
ui

re
d

to
M

ee
t

Pe
ak

C
ap

ac
ity

N
ee

ds
C

om
bi

ne
d

H
ea

t
an

d
P

ow
er

(C
H

P)
on

N
at

ur
al

G
as

19
0

P
ea

ki
ng

N
at

ur
al

G
as

19
0

S
ol

ar
-

G
ro

un
d

M
ou

nt
62

0
S

ol
ar

-
R

oo
ft

op
(1

0-
25

0
kW

)
62

0

b)
T

he
re

q
u

ir
ed

in
st

al
le

d
ca

pa
ci

ty
fo

r
ea

ch
of

th
e

d
is

tr
ib

u
te

d
g
en

er
at

io
n

al
te

rn
at

iv
es

w
as

m
ul

ti
pl

ie
d

by
its

co
rr

es
p
o
n
d
in

g
al

l-
in

an
nu

al
iz

ed
co

st
to

re
p
re

se
n
t

th
e

an
nu

al
ca

sh
fl

ow
as

so
ci

at
ed

w
it

h
bu

il
di

ng
an

d
o

p
er

at
in

g
th

e
fa

ci
li

ty
in

20
12

$.
Fo

r
th

e
re

co
m

m
en

d
ed

tr
an

sm
is

si
o
n

re
in

fo
rc

em
en

ts
,

th
e

al
l-

in
an

nu
al

iz
ed

co
st

w
as

m
ul

ti
pl

ie
d

by
18

6
M

W
-

th
e

pe
ak

n
ee

d
s

in
20

23
in

S
ou

th
-C

en
tr

al
G

ue
lp

h,
K

it
ch

en
er

G
ue

lp
h

an
d

C
am

br
id

ge
.

c)
T

he
an

nu
al

va
lu

e
of

di
sp

la
ce

d
sy

st
em

en
er

gy
th

at
w

ou
ld

oc
cu

r
th

ro
u
g
h

d
is

tr
ib

u
te

d
g
en

er
at

io
n

o
p

er
at

io
n

w
as

d
et

er
m

in
ed

by
m

ul
ti

pl
yi

ng
an

es
ti

m
at

e
of

th
e

sy
st

em
m

ar
gi

na
l

co
st

by
an

es
ti

m
at

e
of

th
e

am
o
u
n
t

of
en

er
gy

th
at

w
ou

ld
be

p
ro

d
u
ce

d
by

ea
ch

of
th

e
d
is

tr
ib

u
te

d
g
en

er
at

io
n

al
te

rn
at

iv
es

(b
as

ed
on

pl
an

ni
ng

as
su

m
p
ti

o
n
s)

.
T

he
an

nu
al

va
lu

e
of

di
sp

la
ce

d
en

er
gy

w
as

su
b

tr
ac

te
d

fr
om

th
e

2



E
b-

20
13

-0
05

3
E

xh
ib

it
1-

2-
26

A
tta

ch
m

en
t

I
Pa

ge
3

o
f3

an
nu

al
co

st
d
es

cr
ib

ed
in

st
ep

b)
ab

ov
e;

th
e

p
re

se
n
t

va
lu

e
of

th
e

re
su

lt
an

t
ca

sh
fl

ow
s

to
20

23
is

sh
ow

n
in

C
O

L
U

M
N

A
of

T
ab

le
3,

be
lo

w
.

d)
T

he
va

lu
e

th
at

d
is

tr
ib

u
te

d
g
en

er
at

io
n

ca
n

pr
ov

id
e

to
th

e
b
ro

ad
er

sy
st

em
in

co
n
tr

ib
u
ti

n
g

to
pe

ak
ca

pa
ci

ty
n
ee

d
s

w
as

fa
ct

o
re

d
in

by
in

cl
ud

in
g

th
e

co
st

of
bu

il
di

ng
an

d
o

p
er

at
in

g
a

pe
ak

in
g

n
at

u
ra

l
ga

s
fa

ci
li

ty
(s

iz
ed

at
19

0
M

W
as

pe
r

T
ab

le
2)

to
th

e
co

st
of

th
e

re
co

m
m

en
d
ed

tr
an

sm
is

si
o
n

re
in

fo
rc

em
en

ts
,

st
ar

ti
n
g

in
20

18
(t

he
ti

m
e

fr
am

e
in

w
hi

ch
pe

ak
in

g
n
ee

d
s

ar
e

ex
p
ec

te
d

to
em

er
g
e)

.
In

te
rm

s
of

te
ch

ni
ca

l
an

d
co

st
co

n
si

d
er

at
io

n
s,

a
pe

ak
in

g
na

tu
ra

l
ga

s
fa

ci
li

ty
is

as
su

m
ed

to
be

th
e

m
os

t
ap

p
ro

p
ri

at
e

re
so

u
rc

e
to

m
ee

t
th

e
sy

st
em

’s
pe

ak
ca

pa
ci

ty
ne

ed
s.

T
hi

s
co

st
is

re
p
re

se
n
te

d
in

C
O

L
U

M
N

B
of

T
ab

le
3,

be
lo

w
.

e)
T

he
to

ta
l

es
ti

m
at

ed
p
re

se
n
t

va
lu

e
co

st
of

ea
ch

al
te

rn
at

iv
e

is
d
et

er
m

in
ed

by
ad

di
ng

C
O

L
U

M
N

A
an

d
C

O
L

U
M

N
B

of
T

ab
le

3,
be

lo
w

.
T

he
re

la
ti

ve
p
er

fo
rm

an
ce

of
th

e
al

te
rn

at
iv

es
,

co
m

p
ar

ed
to

th
e

re
co

m
m

en
d

ed
tr

an
sm

is
si

o
n

re
in

fo
rc

em
en

ts
,

is
sh

ow
n

in
C

O
L

U
M

N
C

of
T

ab
le

3
be

lo
w

.

f)
A

so
ci

al
di

sc
ou

nt
ra

te
of

4
p
er

ce
n
t

w
as

us
ed

to
es

ti
m

at
e

th
e

p
re

se
n

t
va

lu
e

co
st

s.

T
ab

le
3

(2
0

1
2

$
in

M
il

li
o
n
s)

C
O

L
U

M
N

A
C

O
L

U
M

N
B

-
C

O
LU

M
N

A
+B

C
O

L
U

M
N

C

E
st

im
at

ed
PV

of
A

ll-
In

C
os

t
fo

r

T
yp

ic
al

D
G

A
lt

er
na

ti
ve

s
an

d
th

e
R

ec
om

m
en

de
d

E
st

im
at

ed
PV

of
A

ll-
In

A
dd

it
io

na
l

G
en

er
at

io
n

(@
pe

ak
in

g
T

ot
al

E
st

im
at

ed
D

el
ta

fr
om

T
ra

ns
m

is
si

on
R

ei
nf

or
ce

m
en

ts
C

os
ts

&
E

ne
rg

y
na

tu
ra

l
ga

s)
R

eq
ui

re
d

in
th

e
R

es
t

of
PV

C
os

t
R

ec
om

m
en

de
d

D
is

pl
ac

em
en

t
to

20
23

th
e

P
ro

vi
nc

e
S

ta
rt

in
g

in
20

18
T

ra
ns

m
is

si
on

R
ei

nf
or

ce
m

en
ts

39
5

25
0

C
om

bi
ne

d
H

ea
t

an
d

P
ow

er
(C

H
P)

on
N

at
ur

al
G

as
39

5
-

16
0

15
P

ea
ki

ng
N

at
ur

al
G

as
16

0
-

S
ol

ar
-

G
ro

un
d

M
ou

nt
1,

24
5

-
1,

24
5

1,
10

0
S

ol
ar

-
R

oo
ft

op
(1

0-
25

0
kW

)
2,

04
5

-
2,

04
5

1,
90

0
R

ec
o

m
m

en
d

ed
T

ra
ns

m
is

si
on

R
ei

nf
or

ce
m

en
ts

45
10

0
14

5
-

3



Tab 16



Filed: May 16. 2013
EB-20 13-0053
Exhibit I
l’ab 2
Schedule 1 7
Page 1 o12

Environmental Defence 1IVTERROGA TORY #17 List 1

3 Reference: Ex B. Tab 1. Schedule 5. Page 19
4

5 Inteio&’atoij’
6

7 The OPA KWCG Report states as follows:
8

9 Additionally, it is the OPA’s view that further distributed generation resources are
io not a cost effective means for addressing the needs of the KWCG area, due to
ii robust load growth anticipated in the region combined with the relatively low cost
12 of the recommended transmission reinforcement discussed in section 6.3 below.
13 Distributed generation may be an effective option to meet an area’s needs when
14 low load growth is anticipated and/or the cost of the alternative solutions is high
15 in comparison.
16

‘7 a) Does the OPA agree that incremental distributed generation in the KWCG area could
is contribute to avoiding or deferring the need for additional generation resources in the
19 rest of Ontario (e.g., Darlington re-build, Bruce re-build, Darlington new build). If
20 “no”. please fully explain why not.

21 h) Please provide the OPA’s best estimates of the cost per MWh of: i) the Darlington re
22 build project: ii) the Bruce B re-build project: and iii) the Darlington new build
23 project. Please fully justify and document your estimates.

24 c) Does the OPA agree that incremental CDM in the KWCG area could contribute to
25 avoiding or deferring the need for additional generation resources in the rest of
26 Ontario? If”no”, please explain why not.
27

28 Response
29

30 a) In general. additional distributed generation in the KWCG area can help contribute to
31 meeting system needs at the Provincial level. However, the extent of the contribution
32 depends on a number of factors including the nature and magnitude of the system
33 needs and the output characteristics of the distributed generation. The role of
34 distributed generation in deferring the need for nuclear refurbishments and/or new
35 build is also a policy decision to be made by the Government of Ontario.
36 b)

i. The cost of Darlington refurbishment was provided by Ontario Power Generation
38 (“OPG”) in EB-2010-0008 (Exhibit D2, Tab 2. Schedule 1). where OPG indicates
39 it “has high confidence that the project will have a Levelized Unit Energy Cost
40 (“LUEC”) of between 6 and 8 cents per kilowatt-hour (2009 $)“.

4’
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ii. At the moment there are no commercial agreements with respect to the
2 refurbishment of Bruce B. F uture commercial agreements may go beyond the

scope of the existing commercial contracts with Bruce Power. Costs related to any
-i such future commercial agreements will be subject to negotiation.

6 The cost of the Darlington new build project is currently being estimated. In June
7 2012. OPG signed agreements with Westinghouse and SNC-LavalinlCandu
8 Energy Inc. to prepare detailed plans and cost estimates for two potential reactors
9 at Darlington. The resulting reports are expected to be complete in mid-2013 and

io the completed reports will he analyzed and forwarded to the Province for its
ii consideration.

12 c) In general. additional CDM in the KWCG area can contribute to meeting system
3 needs at the Provincial level. However, the extent of the contribution depends on a

1-I number of factors including the nature and magnitude of the system needs and the
15 characteristics of the demand savings.
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UNDERTAKINGS

3 Undertaking
4
5 To provide numbers for capitalized interest during Darlington construction.
6
7
8 Response
9

10 OPGs low and high estimate total cost of the Darlington Refurbishment, including
I I capitalized interest during construction and escalation due to inflation is provided below.
12 The range does not reflect 0 PG’s CWIP in rate base proposal.
13

Overnight Escalation Interest Total
Low Range $6B $1.3B $1.2B $8.5B
High Range $1OB $2.28 $1.8B $14.OB

14
15 The recalculated range is a bounding range of median to very high confidence including
I 6 capitalized interest and escalation. OPG will, during the project definition phase, confirm
I 7 the project scope, cost and baseline schedule.
18
19
20
21
-‘7

23
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REP-28v1 .0 18-Month Outlook Update

________ Normal Weather Scenario Extreme Weather Scenario

. There are no weeks when • There are no weeks when reserve
Planned reserve is lower than required is lower than required
Scenario

• There are no weeks when • There are no weeks when reserve
Firm reserve is lower than required is lower than required

Scenario

Transmission Adequacy

• Ontario’s transmission system is expected to reliably supply the demand under the normal
and extreme weather conditions forecast for this Outlook period.

• The JESO, OPA, Transmitters and affected distributors are reviewing system needs and
considering solutions under the Regional Planning Process established by the Ontario
Energy Board (OEB).

• Several local area supply improvement projects are underway and will be placed in service
during the timeframe of this Outlook. These projects, shown in Appendix B, will help
relieve loadings of existing transmission stations and provide additional supply capacity for
future load growth.

• To help control voltages in northwestern Ontario, Hydro One will be installing new
reactors. Reactors at Marathon are scheduled to be installed and in service by Q4 2013 and
reactors at Dryden are scheduled for Q4 2014.

• The IESO, Hydro One and OPA are also considering long term solutions to help control
high voltages in southern Ontario during low demand periods.

• To improve the transmission capability into the Guelph area, Hydro One will be proceeding
with the Guelph Area Transmission Refurbishment project to reinforce the supply into
Guelph-Cedar TS, with an expected completion date in the second quarter of 2016.

• In the Cambridge area, to help meet the IESO’s load restoration criteria following a
contingency, a second 230/115 kV autotransformer is expected to be installed at Preston TS.
Longer-term solutions to fully address meeting restoration criteria are being developed.

• Transmission enhancements at Manby TS, which include 230kV switchyard reconfiguration
and breaker upgrades are planned for Q4 2014. Hydro One has also planned to upgrade
115kV breakers at Hearn and Leaside by Q4 2014. These upgrades will help manage long-
term load supply in the south-western GTA.

• In the eastern portion of the GTA, a new Clarington IS that provides 500/230 kV
transformation and 230 kV switching facilities is scheduled to be in-service as soon as spring
2015 to maintain supply reliability beyond Pickering end-of-life. Clarington TS will also
improve restoration capability to the loads in the Pickering, Ajax, Whitby, Oshawa and

May 24, 2013 Public Page vi
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Environmental Defence INTERROGA TORY #21 List]

3 Reference: Guelph City Council Report No. FIN-CE-12-03 re: Guelph Area
4 Transmission Refurbishment Project and the Community Energy Initiative (December 3,
5 2012).’
6

7 Interroj4’ator)Y

8

9 According to the above captioned report (enclosed for your reference), generation
io projects totalling approximately 60 MW in the City of Guelph have been submitted to the
ii OPA pursuant to its Feed-in-Tariff (FIT) Program and the Combined Heat and Power
12 Standard Offer Program (CHPSOP). The report states as follows:
‘3

i-t Across the community it is estimated that there are projects before the Ontario
is Power Authority with a total generation capacity of 60 M ega-Watts (MW). 60
6 MW represents approximately 25% of the average community-wide load

17 electrical load of 240 MW and 20% of the approximate maximum peak summer
18 loadof300MW.
19

20 The 60 M W being proposed across the community roughly break down as
21 follows:

23 • 30 MW Solar PV, including:
24 0 1 MW City-owned Facilities
25 a 8 MW Eastview closed landfill (Cooperative model)
26 0 7.5 privately held land (Cooperative Model)
27 • 28 MW Combined Heat and Power (CHP), including:
28 0 Downtown
29 0 Hanlon Creek Business Park
30 • 2 MW Biogas

3! a) Please provide the OPA’s best estimate of the amount of solar PV. CHP and biogas
32 generation that it will contract for in the City of Guelph during each year from 2013
33 to 2026 inclusive.

4 b) Has the OPA estimated the cost-effectiveness of each of these projects in terms of
35 deferring the need for an upgrade of the Guelph transmission line and new or re-built
36 electricity generation capacity in the rest of Ontario? If yes, please provide the OPA’s
37 analysis and estimates.

38

1 http://guelph.ca/wp-contentluploads/council_agenda_1 20312. pdf#page= 132 (see pg. 132)
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i Response

2 a) Over the past year, the OPA and the Ministry of Energy have been reviewing a
3 number of initiatives, including the Feed-in-Tariff (“FIT”) Program and the
4 Combined Heat and Power Standard Offer Program (“CHPSOP”), in the context of
5 rising electricity prices and the current needs of the Ontario electricity system.
6

7 Review of the FIT Program was completed in 2012, and based on the April 2012
8 directive from the Minister of Energy, the OPA is currently in the process of
9 reviewing smaIlFiT ( 500 kW) applications to support the award of up to 200 MW

io of smailFIT contracts. The renewable generation projects referenced in the Guelph
ii City Council report are for facilities >500 kW in size, and therefore are not eligible
2 for the smalIFIT procurement.

13

4 The review of CHPSOP is nearing completion. Subject to the outcome of the program
is review, only those applications that are eligible and complete will receive a contract
16 offer under CHPSOP. There are numerous requirements that applications must meet,
17 and the OPA does not expect that all applications received will be offered a contract.

19 Accordingly, at this time, the OPA cannot reasonably estimate the amount of
20 additional solar PV, CHP or biogas generation, if any, that may be contracted in th
21 City of Guelph during each year from 2013 to 2026 inclusive. -

23 b) The OPA has not estimated the cost-effectiveness of the proposed projects in the City
24 of Guelph to the Feed-in-Tariff Program and Combined Heat and Power Standard
25 Offer Program. These proposed projects even if contracted, in total, are not sufficient
26 to defer the need for the recommended transmission reinforcements.
27

28 As noted in the response to Environmental Defence Interrogatory 8 at Exhibit I, Tab
29 2, Schedule 8, the OPA considered additional potential distributed generation in the
30 KWCG area as an alternative to (he recommended transmission reinforcements. As
31 described in the response to Environmental Defence Interrogatory 26 a) at Exhibit I,
32 Tab 2, Schedule 26 a). it is the OPA’s view that additional distributed generation is
33 not a feasible or cost-effective option for meeting the area’s near- and medium-term
34 needs.
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Environmental Defence INTERROG14TORY #23 List 1

3 Reference: Ex B. Tab 1. Schedule 4. Page 2
4

S Interroiator’
6

7 a) Please provide a break-out of the electricity generation facilities in the KWCG area
8 by size and fuel.

o h) Could a rise in the magnitude of local generation in the KWCG area increase its
ii security of supply in the event of provincial blackout or a failure of the Hydro One
ii grid?

12 c) Please confirm that New York City is required to have sufficient local generation
13 capacity to meet 80% of its peak day needs?

‘4 d) Does the OPA believe that it would be in the public interest for the KWCG area to
15 have sufficient local generation to meet at least: a) 25%: b) 50%: or c) 80% of its
16 peak day needs? Please ftilly justify your response.

17 Response
18

19 a) Please refer to the response to Environmental Defence bterrogatory 8. at
20 Exhibit 1. Tab 2. Schedule 8.
21

22 b) It is possible for distributed generation in the KWCG area to increase the region’s
23 security of supply in the event of a provincial blackout or failure of the 1-lydro One
24 grid. However, the extent of the contribution is dependent on a number of factors:
25 including:
26 . Safety protocols and other operating procedures of the distributionltransmission
27 system;
28 • The ability of the generator to restart without an external power supply:
29 • The facility’s start-up time, time to sync to minimum loading and ramp rate;
30 • The existence of fast-acting isolating switching in the ditributionItransmission
31 system;
32 • The location of the generation facilities in relation to the restoration needs.
33

34 c) The OPA is not able to confirm whether New York City has a planning criteria that
35 requires it to have sufficient local generation capacity to meet 80% of its peak day
36 needs.
37

38 d) The OPA believes that it is important to consider a number of alternatives to address
39 the needs of an area, such as conservation, transmission, and local generation.

However. when evaluating the potential options to address area needs, the OPA
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considers the potential attributes of various resource options along with other factors.
such as broader system needs. technical feasibility and economic feasibility.
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Environmental Defence INTERROGATORY #8 List]

3 Reference: Ex. B. Tab 1, Schedule 5. Page 10, Table 1
4

5 1nterro.’ator

6

7 Please provide the OPA’s best estimate of the actual and forecast distributed generation
8 (MW) in the KWCG area overall and broken out for each of the six subsystems shown in
9 Table I for each year from 2010 to 2026 according to the following categories:

10

ii a) Solar;
12

3 b) Gas-fired generation;

15 c) Gas-fired combined heat and power (CHP);
16

17 d) Renewable CHP; and
18

19 e) Other renewable.
20

21 For each year please also state the size (MW) of each: i) gas-fired CFIP facility, ii) all
22 other gas-fired generation facilities; and iii) renewable CHP facility.
23

24 Response
25

26 The existing and committed (i.e.. contracted) distributed generation (MW) in the KWCG
27 area from 2010 to 2026 is shown by sub-system, fuel type and technology type (where
28 applicable) found in Attachment 1 to this exhibit.
29

30 The OPA does not forecast future amounts of distributed generation due to the
31 uncertainty associated with un-contracted facilities. Rather. distributed generation above
32 the existing and committed amounts was assessed as an alternative to the recommended
33 transmission reinforcements.
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“Powering Toronto’s Electricity Future”

Remarks by Cohn Andersen

CEO, Ontario Power Authority

to the

Toronto Board of Trade

October 25, 2012
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This is not a new trend. Toronto has been getting bigger, taller and denser for

some time. Until now, we’ve managed the growth pretty well. Conservation, new
building codes and new buildings being connected to deep lake water cooling
have all helped keep growth-related peak electricity demand in check. The recent

economic slowdown has also played a role. So has the fact that many of the
people who live in the new downtown condo towers work during the day and use
less electricity at peak times.

But as intensification intensifies, increased demand will come, and we need to be
ready.

There are many options to choose from. Generation, transmission, distribution
and conservation are all possibilities. Lots of permutations and combinations.
But this much is clear: There are no easy solutions.

Each option has its advantages and disadvantages.

We’ve made progress on GENERATION. Thanks to progress we’ve made province-
wide and in the Toronto area, we’ve moved from having to contemplate having
diesel generators on rooftops and barges in our harbour. Just this week Bruce
Nuclear unit 2 came back into commercial operation.

Here in Toronto, the Portlands Energy Centre is now in service, providing made-
in-Toronto electricity supply to help meet Toronto’s peak demand. But as we saw
in the PortIa nds, and as we saw more recently in Mississauga and Oakville, getting
community buy-in for local generation projects is challenging.

And while distributed generation options like combined heat and power plants
show promise, they are not abundant in Toronto. Even still, only 25 per cent of
Toronto’s electricity needs are met by generation. Not too long ago it was the
reverse. Toronto’s 25% is a stark contrast to other world-class cities, like NYC,
which has a policy objective of having 80% of their electricity needs met by
internal generation.

Page 8 of 17





Filed: July 15. 2013
EB-20 13-0053
Exhibit I
Tab 2
Schedule 5-S
Page 1 ot2

Environmental Defence Supplemental I,,terrogatorv #5(a) List 2

2 Oriii,al Interro’atori’

3 Interrogatory No. 5 (a) reads as follows:

4 Approximately when were (i) the OPA and (ii) Hydro One first aware of the
S need to take steps to ensure compliance with the ORTAC criteria described
6 in section 5 of the OPA KWCG Report?

7 Si,pple,neiitil Interro!atorv

8 While the original interrogatory is as above, in the Board’s July 8, 2013 I)ecision and
9 Order on Motion, the Board Findings indicate the following:

0 At the hearing, the OPA stated that it became rnuare of the ORTAC
ii compliance issue in 2007, the same time it began to assess the options fur
12 the KWCG area.1 Upon examination by the Board Panel, the OPA
3 undertook to further investigate and provide additional information, if any,
4 to satisi5’ Environmental Defence ‘s request in relation to when ORTAC

is protocols were breached2. The Board is satisjled that the OPA ‘s response
16 (including any additional information that can be provided by the
17 undertaking,) is sufficient and will not require anything further.

IS Supple,ne,,tal Response

19 Based on historical peak demand information, two of the subsystems in the Kitchener
20 Waterloo-Cambridge-Guelph (‘KWCG”) area (the South-Central Guelph and Kitchener
2! Guelph subsystems) have exceeded their load meeting capability (‘LMC’), and therefore
22 have been noncompliant with the supply capacity criteria prescribed by Ontario Resource
23 Transmission and Assessment Criteria (“ORTAC”).

24 Demand in the South-Central Guelph area first exceeded the area’s LMC in the summer
25 of 2004. Demand in the Kitchener-Guelph subsystem first exceeded the area’s LMC in
26 the summer of 2011; however, demand in the Kitchener-Guelph subsystem subsequently
27 fell to below the LMC in the summer of 2012. The remaining subsystems in the KWCG
28 area have not exceeded their LMC to date, and therefore have been compliant with the
29 supply capacity criteria prescribed by ORTAC.

1 Transcript, p. 69, lines 17 —20.
2 Ibid, p.69, lines 22 — 27.
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I With respect to the requirement to minimize supply interruptions, to date none of the
2 subsystems in the KWCG area have exceeded the 600 MW load level, and thus the area
3 has been compliant with this ORTAC criteria. Additionally, while the timeframes for
4 restoration of load at the 250 MW and 150 MW thresholds were planning guidelines in
5 the past, in June 2007 these requirements were prescribed as ORTAC criteria.3 l’he
6 Waterloo-Guelph 230 kV and Kitchener and Cambridge 230 kV subsystems have not
7 been compliant with this restoration criteria since the ORTAC revisions came into effect.

8 As noted in Exhibit I, Tab 2, Schedule 5, the OPA and Hydro One began to assess the
needs and options of the KWCG area, based on the ORTAC criteria, as part of the 2007

io Integrated Power System Plan (iPSP”). While the review of the 2007 IPSP was
ii suspended in late 2008, the (WA and Ilydro One continued to proceed with the
12 implementation of some of the key recommendations identified in the IPSP, including the

3 implementation of the Guelph Area Transmission Refurbishment (GATR’) project. In
4 2009. the CIATR project was put on hold while the impacts of the economic downturn

is were monitored; however a broader regional planning study of the KWCG area,
6 undertaken in 2010, confirmed the need to proceed with the GATR project.

http:J/www.ieso.ca/imoweb/news/newsltem.asp?newsltemlD=3083.

http://www.ieso.ca/imoweb/consult/consult se3O.asp
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Jack Gibbons

From: mweninger@guelphhydro.com V

Sent: November-05-12 8:41 AM
To: Jack Gibbons
Subject: Re: FW: peaksaver market share

Hello Jack:

From OEB 2010 statistics, Guelph Hydro has approximately 46,000 residential and 3,600 small commercial customers.

Peaksaver customer participation is just over 3% of the above residential & small commercial customer total, with over
98% of the participants in the residential category.

Regards

Matt Weninger
Director of Metering & Conservation

From: “jack Gibbons” <jackcleanairalJiance.org>
To: <mweningerguelphhydro.com>,
Date: 11/03/2012 09:55 AM
Subject:FW: peaksaver market share

Hi Matt,

Just checking in to see if you will be able to provide me with the peaksaver data soon?

Thanks,

Jack

From: Jack Gibbons [mailto: jack@cleanairalliance.org]
Sent: October-28-12 7:46 PM
To: ‘mweninger@guelphhydro.com’
Subject: pea ksaver market share

Hi Matt,

1



I am hoping you can provide me with some data about your peaksaver program.
Specifically, could you please tell me:

a) Your number of residential peaksaver customers as a
percentage of your total potential number of residential peaksaver
customers; and
b) Your number of small business peaksaver customers as a
percentage of your total potential number of small business peaksaver
customers.

Thank you.

Jack

Jack Gibbons
Chair, Ontario Clean Air Alliance
160 John St., #300
Toronto M5V2E5

Tel: 416-260-2080 x 2
Fax: 416-598-9520
Email: jack@cleanairalliance.org
Web sites:
Ontario Clean Air Alliance
Coal Must Go
Ontarios Green Future
HealthPower

Sign Our Petition
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Filed: June 18, 2008
EB-2007-0707
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Tab 31
Schedule 60
Page 1 of 1

1 POLLUTION PROBE INTERROGATORY 60

2 QUESTION

3 Please provide the OPA’s best estimate of the existing number of diesel emergency back-
4 up electricity generators in KWCG and their aggregate capacity. Please explain and justily
5 your response.

6 RESPONSE

7 The OPA does not have an estimate of the number and total capacity of diesel emergency
8 back-up generators in KWCG.

9 Anecdotal evidence suggests that a total capacity of between 2,000 and 4,000 MW from
10 diesel emergency back-up generators is currently available in Ontario (see the response to
ii Pollution Probe Interrogatory 13 at Exhibit 1-31-13). The OPA ascribed a portion of the
12 provincial estimate to KWCG based on the local area’s estimated share of commercial
13 activity and industrial load relative to that of the province as a whole.1 Based on this
14 apportionment, the OPA estimates that there is a capacity of between 100 and 200 MW
15 from diesel emergency back-up generators in the KWCG area.

1 The KWCG share of commercial activity was estimated as 16-17% of the Southwest region. The KWCG share of industrial load was
estimated at 28-29% of the Southwest region. The Southwest regional share of provincial commercial activity and industrial load are
given on Pages 9 and 11, respectively, of Attachment 1 to Exhibit D-1 -1. Seventy-five percent of diesel emergency back-up
generation capacity was assumed to be in the commercial sector and 25% in the industrial sector.





Filed: March 8. 2013
EB-20 13-0053
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Page I ef4

120 AdeLaide Street West

ON&FALRIO ‘

N
POWER AUTHORITY / T ‘.169677474

‘y F 416-967-1947
1 www.powerauthority.on.ca

March 8, 2012
\

Mr. Mike Penstone
Vice President, Transmission Project Development
Hydro One -

483 Bay Street
Toronto, Ontario M5G 2P5

Dear Mike:

Continuing with the Project Development Work for the Guelph Area Transmission
Refurbishment Project

The purpose of this letter is to recommend continuing with the project development work for the
Guelph Area Transmission Refurbishment project, including completion of the necessary
environmental and regulatory approval processes.

In 2009, Hydro One Networks Inc. (Hydro One) began the necessary environmental approvals
for the upgrading of an existing 115 kV transmission line, approximately 5 km in length, from
Cedar TS to near Campbell TS along the Hanlon Expressway in the City of Guelph, and the
installation of transformers at either Cedar TS or Campbell TS. This project is referred to as the
Guelph Area Transmission Refurbishment (GATR) project. Two public information centers were
held in Guelph to present the need and options for this project and to solicit feedback from the
public. Since then, Hydro One has been developing study estimates for a number of transmission
alternatives and working with the OPA and Guelph Hydro Electric Systems to determine the
preferred option for the GAIR project. As well, a broader regional planning study, initiated in
2010, examined and confirmed the need for the GATR project as part of the 20-year study, in
consideration of updated demand forecast and recent conservation and distributed generation
developments.

The purpose of the GATR project is to reinforce the electricity supply to a portion of the City of
Guelph, as well as the neighboring town of Puslinch, known as South-Central Guelph, as shown
in Figure 1. This area has experienced significant growth in electricity demand and is forecast to
continue to grow over the next 20 years. Continuing development of the Hanlon Industrial Park
is one of the key contributors to this growth.



South-CntraI GueIh
115kV

The existing electricity supply to the South-Central Guelph area is primarily through a double
circuit 115 kV transmission line from Burlington, B5G/B6G, as shown in Figure 2 above. This
transmission line was originally built starting in 1910, and for planning purposes, has a supply
capacity of approximately 100 MW. In the summer of 2011 peak demand in the South-Central
Guelph area was about 115 MW, which exceeded the capability of the supply circuits for
planning purposes.

Over the past several months the OPA has worked closely with Hydro One staff to review the
cost and feasibility of options for reinforcing the supply to South-Central Guelph. Based on
technical considerations, it is the OPA’ s recommendation that the preferred option is comprised
of the following:

• two 230/115 kV autotransformers at Cedar TS;

• revitalization of the existing 115 kV transmission line between Campbell TS and CGE
Junction near Cedar TS (approximately 5 kin) to 230 kV;

• connection of the existing FI1C/FI2C and B5G/B6G 115 kV circuits at Cedar TS; and

• initial switching facilities at Guelph North Junction to facilitate sectionalization of the
existing D6V/D7V 230 kV circuits.

This recommendation has the support of the Kitchener-Waterloo-Cambridge-Guelph (KWCG)
area working group.

The proposed arrangement of Cedar TS, as well as the proposed transmission upgrade, are shown
in Figure 3 and Figure 4 below.

Source: —--- Source: Hydro One Networks and OPA
Figure 1: South-Central Guelph Figure 2: South-Central Guelph Transmission System
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Figure 3 Proposed Cedar TS Arrangement Figure 4 Map of Proposed Transmission Upgrade

Upon completion, Cedar IS will become an additional strong source of supply within the
KWCG region, providing improved supply capability to both South-Central Guelph as well as
neighbouring Kitchener. Additionally, it will provide an opportunity to improve the reliability of
supply to customers in the Cambridge area. Hence, the addition of a second 230/115 kV
autotransformer at Preston TS in Cambridge will also be required.

The above recommendation is subject to the outcome of the project’s environmental assessment.

It is our understanding that the GATR project will take approximately 3-4 years to complete,
including the necessary environmental and regulatory approvals. The OPA recommends Hydro
One proceed with the project’s development work.

We look forward to the opportunity to continue working with Hydro One to further develop
these options.

Regards,

AX&ab
Vice President, Power System Planning
Ontario Power Authority

CC
Bob Chow
Bing Young
John Sabiston
Susan Frank
Michael Lyle
Charlene de Boer
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Environmental Defence Supplemental Interroyator #26(a)(b) List 2

2 Reference: Ex. B, Tab 1, Schedule 5. Pages 17-21

3 Orij’inal Interrogaior’

4 a) Please describe and list all steps taken by the OPA to assess whether increased CDM
5 and/or DG could avoid or defer the need for a new transmission line in the KWCG
6 area as well as the dates that each of these steps were taken. Please include a listing of
7 the dates and subjects of all memos and reports prepared in this regard.

8 b) Please provide a copy of all documentation (e.g. memos, reports, etc.) prepared by the
9 OPA in relation to an assessment of whether increased CDM and/or DG could avoid

io or defer the need for a new transmission line in the KWCG area.

ii Supplemental Interro’atorj’

12 While the original interrogatory is as above, in the Board’s July 8, 2013 Decision and
13 Order on Motion, the Board Findings indicates the following:

14 The Board is of the view that interrogatories no. 26(u) and (h) are very
is broad and questions the relevance of the information that is being
16 requested. The Board is also concerned about the considerable effort
17 entailed in collecting and assembling the requested infOrmation. To that
18 end, the Board notes that Environmental Defence acknowledges that its
19 request may he construed as being too broad and agreed that the provision
20 ofonly the key documents is acceptable.

21 The Board also notes that in part (a), the OPA has provided a description of
22 the planning process and the consideration ofalternatives.

23 The Board will require Hydro One and/or the OPA to produce any reports
24 and thorough analysis” (in whatever fOrmat) that they have on the very
25 specific topic of “assessment of whether increased CDM and DU could
26 avoid or defer the need for new transmission line in KWCG al-ca “.

27

1 Environmental Defence Interrogatory No. 26 (a) and (b)
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i Supplenw,,taI Response

2 The OPA did not commission any external reports nor prepare any internal reports on
3 whether increased conservation and demand management (‘CDM) and distributed
4 generation (DG”) could avoid or defer the need for a new transmission line in the
S Kitchener-Waterloo-Cambridge-Guelph (KWCG”) area. The OPA also does not have
6 any “thorough analysis” on this topic apart from what has already been tiled. The OPA’s
7 evidence found in Exhibit B, Tab 1, Schedule 5, as well as the interrogatory responses
8 provided in Exhibits I, Tab 2, Schedules 26, 44 and 30 (Attachment 1) (the draft

Kitchener-Waterloo-Cambridge-Guelph area Integrated Regional Resource Plan) is, in
io effect, the analysis completed by the OPA with respect to the assessment of whether
ii increased CDM and DG could avoid or defer the need for a new transmission line in the
12 KWCG area. However, to assist the Board in better understanding the OPA’s analysis on
13 this topic. the OPA is attaching to this interrogatory response additional relevant data that
14 informed the OPA’s analysis. This is explained below.

15 The OPA’s analysis regarding the assessment of whether increased CDM could avoid or
io defer the need for a new transmission line in the KWCG area was informed by a number
17 of factors including the OPA’s experience with conservation programs as described in
x Exhibit I. Tab 2, Schedule 44, discussions with the Conservation Subcommittee of the

o KWCG Working Group, as well as the information contained in the KWCG area Local
20 Distribution Companies’ (‘LDCs”) CDM Strategies and CDM 2011 Annual Reports, at
2! Attachments 1-10 to this exhibit. The CDM Strategies of the KWCG area LDCs
22 illustrate their plans for achieving their CDM targets, and the LDC’s CDM 2011 Annual
23 Reports describe their achievement towards their CDM targets as of December 2011.
24 Both of these reports are based on the unique composition of the LDCs’ service
25 territories. These factors influenced the OPA’s view that the LDCs’ 2011-2014 CDM
26 targets are aggressive and will require a signiticant level of effort to achieve. This further
27 reinforced the OPA’s view that additional conservation is not a feasible means of
28 addressing the KWCG area near- and medium-term needs.

29 The OPA’s analysis regarding the assessment of whether increased DG could avoid or
30 defer the need for a new transmission line in the KWCG area was informed by the OPA’s
3! recent experience with generation procurement programs. the characteristics of different
32 generation resource types, as well as the cost analysis conducted to compare the cost of

additional distributed generation to that of the recommended transmission reinforcements
34 (as described in Exhibit 1, Tab 2, Schedule 26).

35
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i Regarding the OPAs experience with generation procurement programs, as discussed in
2 Exhibit 1. Tab 2. Schedule 21. over the past year the OPA and the Ministry of Energy
s have been reviewing a number of initiatives. including the OPAs Combined [-Teat and
4 Power Standard Offer Program (“CHPSOP”) and Feed-in-Tariff (“F1T’) Program, in the
5 context of rising electricity prices and the current needs of the Ontario electricity system.
6 The reviews of these programs highlight the considerable uncertainty associated with the
7 development of non-contracted distributed generation facilities.

8 Within the KWCG area, as indicated by Environmental Defence in Exhibit 1, Tab 2,
9 Schedule 21, approximately 60 MW of potential solar, biogas and combined heat and

jo power projects have been proposed in the City of Guelph through the CHPSOP and FIT
ii programs.2 As discussed in Exhibit!, Tab 2, Schedule 21, these proposed projects even
12 if contracted, in total, are not sufficient to defer the need for the recommended

3 transmission reinforcements. Attachment 11 to this exhibit provides more detailed
4 information that supported the OPAs view that these projects could not address the
5 supply capacity needs of the KWCG area.

16 With respect to the OPA’s cost assessment of distributed generation resources, in the
7 hope of providing further assistance to the Board and intervenors, at Attachment 12 to

18 this exhibit, a more detailed breakdown of the OPA’s cost assessment of distributed
9 generation resources is provided. This assessment helped to inform the OPA’s view that

20 additional distributed generation is not a cost-effective means of addressing the KWCG
21 areas near- and medium-term supply capacity needs.

22 Finally, in addition to the above analyses, the OPA conducted a sensitivity analysis that
23 considered the impact of higher and lower demand scenarios. As indicated in Section 5.4
24 of the draft Kitchener-Waterloo-Cambridge-Guelph area Integrated Regional Resource
25 Plan, ‘while lower than expected demand growth may defer the supply capacity in the
26 Kitchener-Guelph 11 5 kV in the longer-term, the majority of the needs in the KWCG
27 area will need to be addressed in the near-to-medium timeframe under the lower demand
28 scenario” (Exhibit I, Tab 2, Schedule 30, Attachment 1). The low demand scenario
29 complements the ihorough analysis” completed by the OPA to assess whether increased
30 CDM and DG could avoid or defer the need for a new transmission line in the KWCG
31 area.

230 MW ofsolar. 2 MW of biogas and 28 MW ofcornbined heat and power as noted by Environmental

Defence in Exhibit 1-2-2].
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Program Name Projected Total Total Cost Effectiveness
Budget (S) Projected Projected Tests

Reduction in Reduction in TRC PAC
Peak Electricity Ratio Ratio

Provincial Consumption
Demand (GWh)
(MW)

Community
Education Events L350,000 0.2 10 1.7 1.6

Neighborhood
Benchmarking 3,150.000 2 61 1.2 1.2
Monitoring &

Targeting 4,250,000 5 10 1.6 1.5
Small Commercial

Energy
Management and

Load Control 15,200,000 20 20 1 .7 1.9
Municipal and

Hospital Energy
Efficiency

Performance 3,950,000 1 26 1.4 1.1

Double Return Plus 4,100,000 21 52 7.4

Total 32,000,000 49 179

4 The MW and GWh estimates are based

5 data from third party consultants.

on past programs’ EM&V (e.g. Double Return) and

7 As part of Hydro One’s process to develop the proposed OEB Approved Programs, the

8 Company carried out cost effectiveness tests, including Total Resource Cost (“TRC’) and

Program Administrative Cost (PAC”) tests. Hydro One has also worked with other

io distributors and gas companies in order to maximize program efficiencies. Joint delivery of

II Board Approved Programs by CLD members can generate cost efficiencies for CLD

2 members. Further synergies with the gas companies are also being investigated to further

Figure 4: Board-Approved CDM Programs

Tab I
Schedule 2
Page 11 of24
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Environmental Defence INTERROGATORY #29 List]

3 Reference: Ex. B, Tab 1, Schedule 4, Page 1
4

5 I,,terroatorr
6

7 a) Did any members of the KWCG Working Group request that the OPA implement
8 additional CDM programs and/or procure more DG in the KWCG area relative to
9 what the OPA’s evidence in this proceeding states that it is proposing to do? If “yes”,

io please identify all the members that made such a r equest and fully describe their
ii requests and the OPA’s responses.

12 b) Please provide copies of all of the KWCG Working Group’s meeting agendas and
is minutes and reports.

14 Response
15

16 a) No members of the KWCG working group requested that the OPA implement
17 additional CDM programs and/or procure more distributed generation in the KWCG
18 area relative to what the OPA is proposing in its evidence.
19

20 b) The KWCG Working Group’s report is not finalized: however, to assist the Board
21 and intervenors, the OPA is providing a copy of the draft report at Exhibit I. Tab 2,
22 Schedule 30. Attachment 1. The OPA is not providing copies of all Working Group
23 documentation.
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City of Guelph Community Energy Plan

The overall vision of the CEP is simple:

Guelph will create a healthy, reliable and sustainable energy future by continually increasing the
effectiveness of how we use and manage our energy and water resources

This vision is supported by five goals that focus on the CEP’s role in attracting quality
investment, in ensuring reliable and affordable energy, in reducing environmental impacts, in
enhancing Guelph’s competitiveness, and in aligning public investment with the CEP. Each has
recommended long-term measurements detailed in the plan.

• Guelph will be the place to invest, supported by its commitment to a sustainable energyfuture

• Guelph will have a i’ariety of reliable, competitive energy, water, and transport services available to
all

• Guelph energy use per capita and resulting greenhouse gas emissions will be less than the current
global average

• Guelph will use less energy and water per capita than comparable Canadian cities

• All publiclyfunded investments will visibly contribute to meeting the otherfour CEP goals

Successful delivery of these goals brings tangible financial and other benefits to residents, local
business, the city administration, developers and builders, banks and investors, and the energy
suppliers.

Guelph was an early pioneer in the development of community energy solutions by being a key
player in developing municipal energy distribution in Ontario 100 years ago. Taking the lead for
the next 100 years is entirely consistent with this tradition. Today the city covers about 86,000
km2. The population of 115,000 is estimated to grow by at least 2% per year to approximately
180,000 by 2031. Residential growth will be from a mixture of redevelopment in some older
areas, and new development on greenfield sites. Industrial and commercial developments are
planned in six areas around the city.

Today, Guelph uses a total of 6,030 gigawatt hours of equivalent energy (GWhe) from
fuels of all types, or 52.45 megawatt hours of equivalent energy (MWhe) for every
inhabitant of the city. If the heat wasted in the production of electricity for the city is
included, the total rises to 8,475 GWhe or 73.71 MWhe /capita. This is the energy
directly consumed in the cities buildings, vehicles, and industries, and does not include
energy used in ships, airplanes, long-haul freight or other transportation. In general, the
Guelph CEP focuses on the energy directly used in the city as this can be more easily
influenced by community action. In 2005 a total of 19.2 million cubic meters of water
was pumped and treated. Lost water totaled approximately 14 percent of all water
pumped. The average daily water demand was 52,579 cubic meters.2

2
http://gueph ca/uploads/ET Group/waterworks/Waterworks Summary Report 2005pdf
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This use is comprised of 230-250 litres per equivalent population per day for household use,
with the balance being used by commerce and industry.

Guelph’s climate, with over 4,352 heating degree days compared to only 180 cooling degree
days, puts a high demand on space heating, and the plan addresses the heating alternatives in
some detail.

The CEP was developed using the following priorities:

• Maximize the energy and water efficiency for buildings, vehicles and industry
• Maximize use of heat generated in electricity generation and existing industrial processes
• Incorporate as many renewable energy sources as feasible
• Team with the existing electricity and gas networks to avoided wasteful duplication of assets

Cities that systematically implement these principles year after year typically have energy levels
at least half of the current levels of Guelph, with all the associated economic and environmental
benefits that this brings.

On the first priority, efficiency, detailed assessments were made of the present 33,000 homes
and 1.7 million m2 non-residential buildings by age and energy use. The needs for the future
industrial energy use and transport fuels use were similarly assessed.

Following these priorities, the CEP recommendations are:

Use efficiency to create at minimum all the energy needed to support the growth
of the residential sector
It is feasible to add about 20,000 homes with no net increase in energy needs and this is the
recommended target. Ontario recently passed stringent new energy efficiency building codes
that will be fully in force by 2012. The CEP is recommending that the city explore incentives
and other approaches to immediately implement the full code. This alone, combined with
energy efficiency requirements on major residential renovations creates all the energy needed
for growth.

From 2012 onwards, the CEP is recommending a steady annual improvement in energy
efficiency of about 1% per year, which by 2031, would be a level that aligns with global best
practice from Scandinavia and Germany.

Use efficiency to create all the energy needed to support the growth of the
commercial and institutional sectors
Similarly, all the energy needed to support the entirety of the growth of commercial and
institutional buildings energy needs can be met by the same combination of immediate
implementation of the new codes and efficient renovation.

Adopt an energy performance labeling scheme for buildings as a voluntary
initiative for the city, teamed with Natural Resources Canada and a local
mortgage bank, to act as a pilot for the whole of Canada to gain about 5%
incremental delivered efficiency
The CEP is recommending that all new and existing buildings have an Energy Performance
(EP) Certificate that guarantees the building’s energy consumption in normal operation at the

14
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time the building is sold or even rented. There is no Canadian EP Certification at present. It is
the subject of much discussion at a Federal level in Canada, and the recommendation is to offer
Guelph as a national pilot.

The recommendation is to model around an emerging approach being discussed in Canada that
is an amalgam of the Canadian Energy Guide and the European Union approach.

The experience in other jurisdictions is that this stimulates somewhat higher quality buildings
and a certain amount of “efficiency competition” between developers.

Add to Guelph’s attractiveness for quality industrial investment by offering world
class tailored energy services and achieve annual investment growth rates higher
than the underlying population growth, with no overall increase of the primary
energy needed to serve the first fifteen years of growth.
Increasingly, industrial investors are looking at energy services as a key part of their decision on
where to invest. The CEP is recommending developing tailored energy services for selected
industrial development areas that not only deliver gas and electricity, but also selectively deliver
other energy forms such as compressed air, process steam heating and cooling, etc.

Meet Guelph’s growing transport requirements while reducing the transportation
energy use by 25%, using sensitive urban design, effective alternative transport
options, and encouraging vehicle efficiencies.
Transport fuels collectively represent 30% of all the energy used in Guelph, and account for a
huge 45% of all the greenhouse gas emissions caused by the city. The CEP recommends a
multi-pronged approach that includes various measures to encourage more efficient vehicles,
urban design that reduces vehicle journeys, and focused attention on appropriate competitive
mass transit. -

Many of these measures were already being developed in detail in Guelph’s wider transport and
urban planning. The CEP is underlining the importance of their success to meeting the overall
energy and climate change goals.

Incrementally create energy distribution architecture in Guelph that will allow the
majority of the city to be served with fuel choices that optimize cost, availability,
and environmental impact long into the future.

Over the coming years major changes will happen in energy and environmental legislation, fuel
availability, the viability of emerging alternative energy technologies and their relative costs. To
be able to achieve maximum benefit from these changes, the CEP is recommending a stepwise
development of district heating networks covering the higher density areas of the city to supply
space heating and domestic hot water. These networks also provide an efficient and economic
way to distribute heat from a variety of existing and new energy sources.

In evaluating benchmark cities such as Mannheim or Copenhagen, we find that a common
feature of these very efficient and reliable energy and water systems was the existence of all
energy services being supplied by a single company. This avoids the inefficient use of primary
fuel, and allows a rational integration of alternative energy sources. The CEP is recommending
this approach.

15
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Within fifteen years, at least a quarter of Guelph’s total energy requirement will be
competitively sourced from locally created renewable resources

The challenge around climate change will increasingly turn the focus on renewable fuels as a
viable and essential way to reduce greenhouse gas emissions. Currently the economic value of
greenhouse gas reductions is zero, but this is likely to change as various market mechanisms
come into force.

The CEP is strongly recommending a target to install the equivalent of a “Thousand Roofs” of
solar photovoltaic electricity.

The heat demand of the area makes it a natural fit for integrating bio-mass heat sources
combined with district heating to provide about 10% of the base load heat needs through the
winter. The local wind quality makes energy from turbines marginal under the current
technology. Last but not least, the growing need to find environmentally acceptable ways to
manage municipal waste merits a rigorous assessment of the waste-to-energy potential.

Target — At least 30% of Guelph’s anticipated electricity requirements will be
associated with Combined Heat and Power (Cogeneration) by 2031.

As the city’s energy evolves to include more district energy, it begins to include small and
medium scale combined heat and power installations. Today Guelph’s 1,627 GWh annual
electricity use in reality uses 4,074 GWhe of fuel, the difference being lost as heat, creating non
productive costs and significant greenhouse gas emissions. By implementing CHP within larger
developments, much of this heat can be effectively captured and used, creating major cost and
environmental benefits. The CEP recommendation is to proactively seek CHP projects with a
total electric capacity in the 75 to 100 MW range with a comparable level of heat recovery.

Guelph will reduce the magnitude of the summer grid electrical peak by at least I
40% by 2031 to avoid the need for investment in new electrical infrastructure to
serve the growth of the city

One of the consequences of growing prosperity and the norms of new construction is the
increasing use of air-conditioning, even though climatically there is relatively little need. The
result is very high electrical demands for a few hours a day during the summer months. This
peak drives substantial investments in underutilized generation, transmission and distribution
assets by the electric utility.

The cumulative effect of many of the preceding measures including efficiency, cogeneration,
heat recovery and solar PV will moderate and reduce the peak.

Guelph will systematically create an integrated energy metering, billing and
management network across the entire city to allow cost-effective management of
all energy forms

The energy breakthroughs foreseen by the CEP arise as a result of seamless integration of
energy efficiency along electrical, gas and district heating networks, with a flexible and, over
time, changing mix of renewable and non-renewable energy sources. Such an approach
requires a high degree of management and data sharing across the different parts of the system
to deliver maximum benefit. The recommendation is to establish a common data management
and metering architecture within the city.

16
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Guelph will implement large area high-efficiency Scale Projects that accelerate
progress towards a successful implementation of the CEP by creating early
success and developing a deep pool of community expertise

All too often, CEPs fail to deliver due to a lack of sufficient scale and early success. The
Consortium was committed to make sure that did not happen in Guelph. As a result, the CEP is
recommending implementing neighborhood energy plans in relatively large, but bounded areas
of the city.

The plan is calling for the early identification and implementation of Scale Projects. Some
specific ideas are included as part of the CEP, and include various business and industrial
areas, the greenfield mixed use developments targeted for the south of the city, the University of
Guelph Campus as a whole, and the revitalization of the St. Patrick’s Ward. These are offered
as viable examples of potential Scale Projects.

The CEP also recommends elements that will ensure long-term successful implementation.
Many Federal, Provincial and local programs exist and the CEP is recommending the city
maintain information and offer assistance to capture as many of these resources as possible.
The Consortium clearly recognizes that some of the measures proposed will require adjustment
or interpretation of regulatory or other legal constraints, and is committed to clear these kinds of
market barriers wherever possible. Since many of these challenges will be of interest beyond
Guelph, the CEP is suggesting that Guelph can be a national prototype as these market and
regulatory structures emerge. A high priority in this area will be to establish the market
framework of a municipal energy service organization that is structured to ensure the highest
reliability, least cost and least environmental impact energy services of all types.

Guelph’s elected officials, business community, financial institutions, neighborhood groups,
utilities, architects, developers, construction industry, academia and the city administration are
clearly committed to the vision, goals, recommended actions and progress of the CEP as a key
measure of Guelph’s overall success in becoming a world class city in which to live, work and
play.

In support of this, the CEP is recommending community and neighborhood groups be
instrumental in ensuring Scale Projects are sensitively implemented and the energy and
environmental goals are fully achieved. The CEP also presents an amazing opportunity for the
University of Guelph and other colleges to build on the city’s commitment to the CEP by
developing specialist areas of study, training and research such that Guelph will become a
center of excellence on the theory and practice of sustainable urban development.

The goals that the CEP has established are intentionally very aggressive and are generational
in nature. The CEP is strongly recommending the city put in place a regular reporting system to
track the progress towards the goals and to share best practices with the community, both
through conventional and electronic media, and as a regular topic at City Council Meetings.

Guelph is already blessed with a number of commercial, non-profit and general interest groups
as well as individuals working towards sustainability, energy efficiency and alternative energy in
some way. The CEP made a first step to create an inventory of some of these resources, and
this should be the basis of a developing resource database.

Despite the anticipated growth of the population and increase in economic activity, the overall
fuel use required by the city to deliver all its energy service will actually decrease from today’s
total of 8,475 GWhe to 6,135 GWhe in 2031. This represents a decrease of greenhouse gas
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emissions, currently at an estimated 16 tonnes per inhabitant, to about 7 tonnes. This is still
some distance from the ambitious goal, but at a level that is clearly putting Guelph among the
top energy performers in the world.

At the same time, Guelph will take its place as one of the most competitive and attractive cities
in Ontario and Canada, with a core energy productivity expertise that will be sought out around
the world.

18
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En i’ironn,ental Defence INTERROGATORY #33 List]

3 Reference: Ex. B. Tab 1. Schedule 4. Page 1
4

5 Interrotitor’
6

7 a) Please state the maximum financial incentive that each LDC member of the KWCG
8 Working Group can receive from the OPA if it under spends its CDM budget.
9

10 b) Please confirm that an LDC can earn the maximum financial incentive for under
spending its CDM budget even if it fails to achieve 100% of its CDM target as

12 established by the Ontario Energy Board.
‘3

14 Re.sponse
15

16 a) LDCs do not have a set budget for spending on CDM programs; however LDCs do
17 have a maximum defined Program Administration Budget (“PAW’).
18

19 LDCs may be eligible to receive a Cost Efficiency Incentive for each Registered
20 CDM Program as a percentage of the cost savings represented by the difference
21 between the Program Administration Budget and the eligible Program Administration
22 Expenses.
23

24 The maximum Cost Efficiency Incentive that a LDC could receive is 1 5% of their
25 PAB, in the case where their eligible Program Administration Expenses represent
26 80% of their PAB.
27

28 The formula for calculating the Cost Efficiency Incentive available to LDCs is set out
29 in Schedule A-5. Section 2 of the Master CDM Program Agreement available at:
30 http:/!www.pocrauthority.on.caJsites/defauIt/fi les/new fi les/industrstakeholders!c
3’ urrentciectricity_contracts/pdfs/Mastcr°/o2OC D M%2OPrograrn%2OAgreernent.pdf
32

33 The total maximum available funds for the KWCG LDC’s PAB are set out in the
34 table below as well as their maximum Cost Efficiency Incentive (e.g., 15% of PAB).
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LDC Total Maximum Available Maximum Cost Efficiency
Funds for LDC Program Incentive (15% of PAB)
Administration Budgets
(rounded to nearest
S 10,000)

Cambridge and North $3,210,000 $481,500
Dumfries Hydro Inc.
Guelph Hydro Electric $3,100,000 $465,000
Systems Inc.
Kitchener-Wilmot Hydro $4,400,000 $660.000
Inc.
Waterloo North Hydro Inc. $3,060,000 $459,000
Hvdro One Networks Inc.* I $52,610,000 $7.891.500

* Note: Hydro One Networks serves a significant number of customers outside of the
2 KWCG area. and as such only a portion of their budget is for the KWCG region
3

4 b) Achievement of the conservation targets is a condition of the LDC’s license, as set
5 out by the OEB. [he eligibility criteria to receive the Cost Efficiency Incentive are set
6 out in Article 4.5 of the Master CDM Program Agreement available at:
7

8
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Environmental Defence INTERROGATORY #33 List 1
1

3 Reference: Ex. B, Tab 1. Schedule 4, Page 1
4

5 1nterroator)’
6

7 a) Please state the maximum financial incentive that each LDC member of the KWCG
Working Group can receive from the OPA if it under spends its CDM budget.

9

10 b) Please confirm that an LDC can earn the maximum financial incentive for under
ii spending its CDM budget even if it fails to achieve 100% of its CDM target as
2 established by the Ontario Energy Board.

14 Response
15

6 a) LDCs do not have a set budget for spending on CDM programs; however LDCs do
I 7 have a maximum defined Program Administration Budget (“PAW’).
18

19 LDCs may be eligible to receive a Cost Efficiency Incentive for each Registered
20 CDM Program as a percentage of the cost savings represented by the difference
21 between the Program Administration Budget and the eligible Program Administration
22 Expenses.
23

24 The maximum Cost Efficiency Incentive that a LDC could receive is 15% of their
25 PAB, in the case where their eligible Program Administration Expenses represent
26 80% of their PAB.
27

28 The formula for calculating the Cost Efficiency Incentive available to LDCs is set out
29 in Schedule A-S. Section 2 of the Master CDM Program Agreement available at:
30 http://www.powerauthority.on.caJsites/defau1t!files/newf1es/industrvstakeholders/c
31 urrent electricity contracts/pdts/Master%2OCDM%20Program%2flAgrecment.pdf
32

33 The total maximum available funds for the KWCG LDC’s PAB are set out in the
34 table below as well as their maximum Cost Efficiency Incentive (e.g., 15% of PAB).
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LDC Total Maximum Available Maximum Cost Efficiency
Funds for LDC Program Incentive (15% of PAB)
Administration Budgets
(rounded to nearest
$10,000)

Cambridge and North $3,210,000 $481,500
Dumfries Hydro Inc.
Guelph Hydro Electric $3,100,000 $465,000
Systems Inc.
Kitchener-Wilmot Hydro $4,400,000 $660,000
Inc.
Waterloo North Hydro Inc. $3,060,000 $459,000
Hydro One Networks Inc.* $52,610,000 $7,891,500

* Note: Hydro One Networks serves a significant number of customers outside of the
2 KWCG area, and as such only a portion of their budget is for the KWCG region
3

4 b) Achievement of the conservation targets is a condition of the LDC’s license, as set
5 out by the OEB. The eligibility criteria to receive the Cost Efficiency Incentive are set

out in Article 4.5 of the Master CDM Program Agreement available at:
7 http://www.poweiorit.omcite/dt/fs/ncv1esjpdustrystcehoiders/c
8 urrent_electricity_contiacts/pdfs/Master20(DN’I°,’o2(.)Prograrn°,420Areenient.pdt
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Environmental Defence INTERROGA TORY #34 List 1

3 Reference: Ex. B. Tab 1. Schedule 5. Page 28

5 11ztL’rroatorV

7 a) Please provide an estimate (or various estimates) of the impact on Hydro Ones net income
8 for each of the next 20 years that will result from constructing the facilities proposed in this
9 proceeding. Please make and state any reasonable assumptions necessary to provide an

10 estimate.

12 b) Please provide an estimate (or various estimates) of the impact on Hydro One’s net income
13 (if any) for each of the next 20 years that would result from sufficient CDM and DG being
14 implemented to avoid the need for the transmission line proposed in this proceeding. Please
15 make and state any reasonable assumptions necessary to provide an estimate.

17 Response

jo a) Hydro One’s net income resulting from the proposed transmission facilities has been
20 estimated based on the revenue requirement impact provided as Exhibit B, Tab 4, Schedule
21 3. Table 2. Incremental return on common equity is assumed to be a proxy for net income
22 for each of the next 20 years.

Project YE Project YE Project YE Project YE Project YE Project YE Project YE Project YE Project YE Project YE
Cue/ph Area Transmission Reinforcement 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Calculation of Incremental Return on Common Equity i 2 3 4 5 6 7 8 9 10
(S mi/ions)

Rate Base (ExhibitS, Tab 4, Schedule 3, Table 2) 42.5 84.2 82.5 80.7 79.0 77.3 75.5 73.8 72.1 70.3

Common Equity (60% of Rate Base) 25.5 50.5 49.5 48.4 474 464 45.3 44.3 43.2 42.2

Allowed Equity Return 8.93% 8 93% 8 93% 8.93% 8 93% 8 93% 8.93% 8 93% 8 93% 8.93%

Return on Common Equity 2.3 4.5 4.4 4.3 4.2 4.1 4.0 4.0 3.9 3.8

Project YE Project YE Project YE Project YE Project YE Project YE Project YE Project YE Project YE Project YE
Gue/phArea Transmission Reinforcement 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec 31-Dec

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Calculation of Incremental Return on Common Equity it 12 13 14 iS 16 17 18 19 20
(S millions)

Rate Base (Exhibit B. Tab 4, Schedule 3, Table 2) 68.6 66.8 651 634 61.6 599 58.2 56.4 547 53.0

Common Equity (60% of Rate Base) 41 1 40,1 39 1 38.0 370 359 349 339 328 31 8

Allowed Equity Return 8.93% 893% 893% 893% 893% 8.93% 893% 893% 893°k 8.93%

I
Return on Common Equity 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8
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h) With the required CDM and DG being largely implemented by the local LDCs. given their
2 much larger service areas in the KWCG region compared with Flydro One Distribution’s.
3 it is a reasonable assumption that any resulting impact to I{ydro On&s net income would

be minimal.
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4.4 Filing Requirements for Projects under Section 92

The analysis of public interest implications may vary depending on the Applicant (rate
regulated or non rate-regulated) and type of transmission project being reviewed. The
following minimum filing requirements apply to projects in a leave to construct
proceeding. The exhibit designation is a suggestion and is not mandatory.
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Exhibit A: Index

An index table listing exhibit numbers, tabs and schedules, and each of their contents
shall be provided.

Exhibit B: The Application

1. Administrative

This section should include the formal signed application, which must include the
following:

• the name of the applicant and partnerships involved in the application:

• the authorized representative of the applicant, phone, e-mail, fax and delivery
address:

• an outline of the business of the applicant and parties in the application:

• an explanation of the purpose of the project for which leave to construct is being
sought:

• the financial structuring for the project, as necessary:

• a concise description of the routing and location of the project, including the affected
municipalities and regions:

• a description of project components and their locations, activities, and related
undertakings;

• the rationale for selecting the proposed project as opposed to any for alternatives
considered

• an explanation of how the project is in the public interest, as defined by section 96(2)
of the Act: and,

• the project schedule.

2. Project Overview Documents

The evidence in this section provides the background and a summary of the application,
and assists the Board in drafting a Notice of Hearing for potential interested parties. This
must include:

• a detailed description of location of the project and its components;

• maps (1:50,000 or larger) showing: the route, facility sites and any proposed
ancillary facilities:

7
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• the location of project components and related undertakings:

• line drawings of the proposed facility, showing supply connection(s) to the proposed
facility and delivery facilities from the proposed facility to any adjacent transmission
and/or distribution system(s); and

• the nominal rating of the main components of the project, including the transformers.

3. Need for the Project

In leave to construct applications, the Board’s consideration is limited to the interests of
consumers with respect to prices and the reliability and quality of electricity service and,
where applicable and in a manner consistent with the policies of the Government of
Ontario, the promotion of the use of renewable energy sources. This is mandated by
section 96(2) of the Act, and the Board does not have the power to consider broader
issues. The Board’s consideration of the ‘need” for a project, therefore, can relate only
to matters described in section 96(2).

Project justification delineates the responsibilities and necessary evidentiary
components required for the project review. The responsibility for the provision of all
yidence for the entire case rests with the apphcant.

The applicant’s evidence in support of the need for the project is required to be
submitted and can be supported as necessary by evkience of the lndependenf
Electricity System Operation (“IESO”), the transmitter, and/or the Ontario Power
Authority: (“CPA”):

Where the Board has already considered aspects of the ‘price” consideration through a
rates proceeding the applicant must still provide with their application:

• a description of the need for the project;

• a detailed reference to those approvals for any projects forming part of an
approved plan or rate order: and,

• the reasons given for the inclusion of the project in those proceedings.

Classification of Project Need for Rate-regulated Transmitters:

This section relates to additional information required to be provided by rate-regulated
Transmitters. Project Categorization, Classification and Justification assist in
determining the need for the project. The categorization and classification are
considered in a matrix as shown:

8
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PROJECT NEED
PROJECT Categorization

Non-discretionary Discretionary
PROJECT Development

Classification Connection I
Sustainment I

The classification and categorization is discussed in further detail here.

a) Project Classification

Project Classification is the classification of a project into one of three project classes:

• Development projects are those for providing:
o an adequate supply capacity and/or maintaining an acceptable or prescribed

level of customer or system reliability for load growth meeting increased
stresses on the system; or

o enhancing system efficiency such as minimizing congestion on the
transmission system and reducing system losses.

• Connection projects are those for providing connection of a load or generation
customer or group of customers to the transmission system.

• Sustainment projects are those for maintaining the performance of the
transmission network at its current standard or replacing end-of-life facilities on a
like for like” basis.

It is acknowledged that projects can have elements of development, connection, or
sustainment. In these cases, the applicant should identify the proportional make-up of
the project, and then classify the project based on the predominant driver.

An investment in the Network may be required in any of these three project
classifications. Network facilities are comprised of network stations and the
transmission lines connecting them.

b) Project Categorization

The categorization stage identifies the project need as:

• Non-discretionary — a “must do” project, the need for which is determined
beyond the control of the applicant (“Non-discretionary’), or

• Discretionary — the need is determined at the discretion of the applicant
(Discretionary”).

9



Ontario Energy Board May 17, 2012

The purpose of project categorization is to distinguish whether the project need is
beyond the control of the (“Non-discretionary’) or at the discretion of the Applicant
(Discretionary”).

Non-discretionary projects may be triggered or determined by such things as:

• mandatory requirement to satisfy obligations specified by regulatory
organizations including NPCC/NERC (the designated ERO in the future) or by
the IESO;

• a need to connect new load (of a distributor or large user) or new generation
(connection);

• a need to address equipment loading or voltage/short circuit stresses when their
rated capacities are exceeded;

• projects identified in a Board or provincial government approved plan;

• projects that are required to achieve provincial government objectives that are
prescribed in governmental directives or regulations; and

• a need to comply with direction from the Ontario Energy Board in the event it is
determined that the transmission system’s reliability is at risk.

Discretionary projects are proposed by the applicant to enhance the transmission
system performance, benefiting its users. Projects in this category may include:

• projects to reduce transmission system losses;

• projects to reduce congestion;

• projects to build a new or enhance an existing interconnection to increase
generation reserve margin within the IESO-controlled grid, beyond the minimum
level required:

• projects to enhance reliability beyond a minimum standard: and

• projects which add flexibility to the operation and maintenance of the
transmission system.

4. Evidence in Support of Need

The reasons that a project is necessary must be identified. The basic form for such
evidence should be cost-benefit analyses, if applicable, of various options. The Board
expects that Applicants will present:

• the preferred option (i.e. the proposed project and
• lternative options.

It should be recognized, however, that the Board will either approve or not approve the

10
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pppsed project (i.e. the preferred option). It will not choose a solution from among the II

alternatipons. The applicant should presen fl Tre[r5Taftnatives
-

consistent with conveying to the Board the major solution concepts available to meet
the same objectives that the preferred option meets.

When providing evidence on the need for the applied-for project, support may arise from
a comparison with alternative possible projects. Where a proposed project is best
compared to other viable transmission alternatives, the comparison should include
doing nothing’.

Where the applicant lists the benefits of a leave to construct project as avoiding non-
transmission alternatives such as a peaking generation facility or a ‘must run”
generation requirement, it is helpful for the applicant to include corroborative evidence
from the IESO or the OPA regarding the Applicant’s quantitative evaluation of such a
benefit. In any event, this evidence is required to support the need for the project.

The applicant is expected to also compare the alternatives versus the preferred option
along various risk factors including, but not limited to:

• financial risk to the applicant;

• inherent technical risks;

• estimation accuracy risks; and

• any other critical risk that may impact the business case supporting the
proposed project.

If the proposed project alternatives are expected to have significant qualitative benefits
that cannot reasonably be quantified, evidence about these qualitative benefits should
be provided. These benefits may be taken into account in ranking the alternatives.
Incorporating qualitative criteria may result in a different ranking of projects compared to
the ranking based on quantitative benefits and costs alone. For example, a project may
be compared on the basis of its degree of disruption to property owners (least, more
and most disruptive).

In addition to the evidence regarding the need for the project, the Applicant must
address how it proposes to accomplish the project including the identification of relevant
options.

For connection projects, in addition to the cost benefit analysis, the applicant must
supply specific information on the nature and magnitude of the network impacts.
Certain connection projects may require network reinforcement in order to proceed. A
description of the additional information requirements in such cases is provided in
Appendix 4 -A to this Chapter. Some of these requirements could affect an evaluation of
projects and this should be taken into account.
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Where an applicant attributes to a proposed project market efficiency benefits such as
lower energy market prices, congestion reduction, or transmission loss reduction, the
evidence submitted must include quantification of each of the market efficiency benefits
listed for that proposed project.

Evidence of Need in Non-discretionary Projects

In the case of a non-discretionary project, the preferred option should establish that it is
a better project than the alternatives. The applicant need not include doing nothing” as
an alternative since this alternative would not meet the need. One way for a rate-
regulated applicant to demonstrate that a preferred option is the best option is to show
that it has the highest net present value as compared to the other viable alternatives.
However, this net present value need not be shown to be greater than zero. In contrast,
in the case of a discretionary project, doing nothing” would count as a viable option.

External Need Factors

In some cases, a discretionary or non-discretionary project’s need is driven by factors
external to the applicant, such as the need to satisfy an IESO requirement or to serve
an incremental customer load. Where the applicant identifies a customer or agency
(uch as the IESO or the CPA) as the driver behind a project:

• It is the Applicant’s responsibility to include evidence from that customer or
agency as part of the evidence in the application.

• The customer or agency must be prepared to provide witnesses as needed to -

support the filed evidence if an oral hearing is held.

• It is not sufficient for the applicant to state that the customer or agency has
established the need for the project; the Board must be able to test that
assertion.

• The Board expects the applicant to work with that external party in the
development of the required evidence. The external party will often be the IESO
and/or the CPA, although the additional evidentiary requirement could apply to
any external party on whom the applicant has relied for the justification of the
need for the project.

The evidence may include:

• written material prepared by the customer or agency specifically addressing the
proposed project, and,

• a list identifying the key driving factors of the evidence justifying the project need,
and the party (e.g. the applicant, the IESO, or the CPA) which has prepared the
evidence to justify a given key driving factor.
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5. Project Shared Costs

Where there are costs which are shared between rate regulated and non rate-regulated
parties. proponents must provide details of project costs to the rate-regulated party.
Applicants should provide details covering:

• labour - including a breakdown by facility installations;

• materials - including a breakdown of all facility costs;

• cost of similar projects constructed by the applicant or by other entities for
baseline cost comparisons covering:

o in-service year of the comparator project, and

o similarities and differences in terms of voltage level, type of towers, type of
terrain, etc.

• acquisition of land use rights, and land acquisition including permanent and
working easements, survey and appraisals, legal fees, crop and damage
compensation;

• direct and indirect overheads broken down by facility installation; and,

• allowance for funds used during construction (AFUDC”).

6. Transmission Rate Impact Assessment

The Board requires information relating to the rate impacts anticipated from
transmission investments. Information should cover the short-term impacts as well as
long-term impacts of the proposed project.

7. Establishment of Deferral Accounts

The Board would consider applications by licensed transmitters requesting that the
Board include with its grant for leave to construct, the establishment of a deferral
account (under the Uniform System of Accounts) to track the project construction costs
and that such accounts would be reviewed for prudence and inclusion in rate base in a
future rate proceeding.

Exhibit C: Project Planning

The applicant must provide the Board with time estimates for construction and service
dates, including:

• the critical path and time frame for the completion of construction and operational
start-up of the proposed facilities;

• any aspects of the start-up of operation relative to the introduction of the new or
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