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EXECUTIVE SUMMARY

I. Introduction

As a result of the rapid growth of York Region, tectricity supply infrastructure in the area
has been approaching, and in some cases excegslipignned capability. The Ontario Power
Authority (OPA) has developed a recommendationhenbiest way to meet the growing need for
power, and is submitting this report to the Ont&ieergy Board in response to a letter of
direction received on July 25, 2005.

The focus for this study was limited to the mostant areas of need: the communities served by
Armitage Transformer Station (TS), including thethern portion of York Region and Bradford
West Gwillimbury in Simcoe County (referred to &ofthern York Region”). The process used
to develop this recommendation included extensoresaltation, technical and financial analysis
of the options, as well as a procurement procébg. OPA'’s goal is to recommend a long-term
solution that is technically feasible, timely, acabt effective, while considering its impact on
communities.

Il. Load Forecast and Conservation & Demand Management

The forecast for load growth at Armitage TS is 3a2%er year for the next 10 years before
adjustment for conservation and demand manageniémt.total demand has been adjusted
down by 5% in 2007 to account for the effect ob#irg conservation and demand management
programs. While there are some shortcomings ilNthighern York Region forecast, the OPA
considers the forecast sufficient for this initiati

Recognizing the important role that conservatiosh@mand management will play in Northern
York Region, the OPA has initiated a procurementgpss for a target of 20 MW of demand
response. The OPA has further adjusted the lo@ddst to incorporate this. There are also a
number of province-wide conservation initiativesnigedeveloped, and given the urgent need in
Northern York Region, the OPA would like to pilatch projects in the area.

lll. System Capability and Need

Presently at Armitage TS there is transformatiqmabdity of 317 MW and the capacity to serve
up to 16 feeder lines. The planning limits for trensformers have been exceeded since 2002,
and there is a need for four new feeders and niigqus are available. As a result, a new
transformer station is required immediately, whiah provide 150 MW of new capacity and
eight feeder positions. By the end of the studyzon, factoring in the existing 53 MW

shortfall, 173 MW of new transformation capacitylwe required as well as eight new feeders
in addition to the current need for four. Therefas a result of the need for both transformation
capability and feeders beyond what a single transfo station can provide, as well as the need
to provide feeders geographically close to the amd/growing loads, the solution will require
two transformer stations within the study horizon.

The main source of bulk electricity supply to thmeaais a 230 kV double-circuit line from
Claireville TS in Vaughan travelling 35 km northeesHolland Junction. From there, a line tap
travels 8 km southeast to Armitage TS. The thewaphbility of the line is limited by the line
tap to 470 MW. Voltage collapse on the line lintite ability to supply the area to 375 MW.
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After demand response is factored in, there ised her at least an additional 140 MW of new
bulk supply to Northern York Region. This can bemlied either by new local generation
providing supply to the area or new system germrdtansmitted into the area through upgraded
transmission capability.

IV. Distribution & Transformation

The preferred site for the first new transformatish is in the vicinity of Holland Junction.
Connecting to the existing 230 kV line at this g@woids using up the limited capability of the
line tap. Additionally, the site is closer to thepply at Claireville and provides a location for
new capacitor banks, both of which reduce theaiskoltage collapse. The location does not
provide added diversity of supply, but with progesitching could be served from either the
north or south.

The preferred site for the second new transforratiosn depends on the bulk supply option. If
the bulk supply is met through new generation sargithe area, then the preferred site is in
Aurora. This station would be located in an indasarea and would require less than two
kilometres of upgraded transmission lines alongetkisting Buttonville-Armitage right-of-way.
This location does not provide a new source of pdwé¢he area, but can be connected to the
local generator in a manner that would providevadiity of supply.

If the bulk supply requirement were to be met tigfoupgraded transmission facilities, the
preferred location for the second transformeratatvould be in Gormley on the existing
Buttonville-Armitage right-of-way. This option wé@liprovide diversity of supply to the area,
but would require 10 km of upgraded transmissioa.li

V. Bulk Supply

One proposal to meet the need for bulk supply tinauew transmission is to upgrade the 22 km
line from Buttonville TS to Armitage TS with a ddakcircuit 230 kV line. As a variation on

this proposal, the OPA has considered upgradingirtbdrom Buttonville TS only as far as
Gormley, approximately 10 km. This option, at ataaf $23 million, has the benefit of being
$27 million cheaper in transmission costs, assuraihgverhead, but with added distribution
costs of $9 million. If the entire line is undesgnded, the transmission cost will rise to $67
million. This option does not provide the sameelenf diversity as the Buttonville-Armitage
option.

Local generation with a firm capacity of at leaB02MW to 350 MW can also meet the bulk
supply need. As well, this option would provideetsity of supply and maintain continuous
load supply to the area after the loss of the trassion line from Claireville. Local generation
can be best provided by a gas-fuelled simple ayefeerator, which would provide peaking
power to both Northern York Region and the regshefOntario system.

When the options of new local generation and nestesy generation with upgraded
transmission capability are compared, the new Igeakration option is less costly by
approximately $40 million (net present value) andenerally more acceptable to the
community. Local generation would also provide maeeded relief to the autotransformers at
Claireville TS.
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The OPA believes that the bulk supply bottleneckNorthern York Region can be best
addressed through generation installed locally.

VI. Recommendations

Immediate action for summer 2006 is focused oreiasing the amount of static capacitors at
Armitage TS and implementing as much of the plardesdand response as possible. In
conjunction with this, the OPA recommends procegaith the construction of a new
transformer station in the vicinity of Holland Jtina, along with static capacitors at this station.

To provide the longer term relief to the supplytlamieck, the preferred solution is to provide
local generation, required to be in service by 20H@wever, the existing level of security of
supply to Northern York Region is below the Indegemt Electricity System Operator’s
guideline. As such, the OPA will endeavour to aegjthe recommended generation resources
as early as 2008 in order to improve the secufigupply.

Along with the development of local generation réheill be a need for another transformer
station. This is also required by 2011, but mayéierred by successful conservation and
demand management initiatives. For the local geiwer solution, the preferred site for a new
transformer station has already been identifiediga northern Aurora, a short distance from
Armitage TS.

If no generation procurement contract is conclutteel OPA recommends supplying the area
from new system resources via an upgraded line Battonville to Gormley and a new
transformer station in the vicinity of Gormley.

VII.  Regulatory Approvals Required

The OPA will apply to the OEB for recovery of itests under a local generating contract, if and
when the OPA has entered into such a contractolig a successful procurement process. In
order to quickly procure demand response in Yorgi&e the OPA intends to act under the
Ministerial direction contained in a letter datechd 15, 2005 to contract for “250 MW or more
of demand side management and/or demand respatigéves across the province.” In acting
under the authority of this directive, no OEB amaimf the costs related to such contracts will
be required.
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1 INTRODUCTION

The Independent Electricity System Operator (“®B80") in its 2003L0-Year Outlook stated
that transmission reinforcements were requirectmmmodate the high growth rates in York
Region. The year after Parkway Transformer Stgfi3) and a line to Richmond Hill Junction
were built to improve the supply to the southerrtipa of York Region, thd0-Year Outlook
noted that northern York Region still had a supp$pie. The Local Distribution Companies
(LDCs) in York Region along with Hydro One Networke. (“Hydro One”) recommended
rebuilding the existing line between Parkway TS Anaditage TS to meet this northern need. In
October 2004, Hydro One completed a Draft Enviromt@eStudy Report for the proposal. The
Minister of the Environment received requestshiorip-up” the transmission project proposal
to require an individual environmental assessménMarch 2005, Hydro One withdrew its
proposal.

1.1 Ontario Energy Board Letter of Direction

On July 25, 2005, the Ontario Energy Board (“theBOEssued a letter of direction to the
Ontario Power Authority (“the OPA”) requesting twpinions with regard to the York Region
electricity supply. The first opinion is on theeakfor new supply in York Region and the
second is on the optimal way to service this nesth, specific reference to four supply options
previously identified to the OEB. Those four opBaare:

1. The Transmission Option, which consists of rebuilding the line betweenkiray

Transformer Station (TS) in Markham and Armitageiff Slewmarket;

2. The Buttonville Option, which involves building a 230/44 kV TS at theesiff the existing

Buttonville TS and constructing the necessary ithigtion feeder lines;

3. TheHolland Junction Option, which consists of building a 230/44 kV TS at Halland

Marsh Junction; and,

4. The Supply/Demand Reduction Option, which involves the OPA contracting with generator

and/or consumers for new supply, capacity, or delmaduction.

Page 1
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The OEB has also authorized the OPA to considerradtives to options 1-3 provided they are

acceptable to the implementing transmitter andi&tridutor.

The OEB has requested that the OPA present a reeadation to them by September 30, 2005.
At this time they will determine which optionsaifiy, are necessary and may initiate a
subsequent regulatory process to direct or authdine preferred option. The letter of direction

in its entirety can be found on the OEB website.

This document contains the OPA’s recommendatidhddOEB. It is designed to be a
standalone report, supported by the eight exhitieferences. These exhibits provide greater
detail and substantive technical analysis corrediogrto the information presented in the main

document.

1.2 Overview of York Region

York Region is a rapidly growing community with astimated population of 900,000 in 2005.
While the southern portion of York Region had iecéicity infrastructure upgraded in 2004,

the northern portion has continued to grow withmpgrovements since 1990. The OPA in its
study of York Region identified the most urgentahée be in the northern part of the region,
confirming Hydro One and the IESO’s earlier findnglrhe longer term supply need of southern
York Region will be the subject of a future plarmstudy by the OPA. Thus, the focus of this

study is northern York Region.

Figure 1-1 shows the boundary of the area of féauthis study, which corresponds
approximately to the service area of Armitage TEhe area of focus for this study includes six
York Region municipalities that are served by Aagi TS, along with Bradford West
Gwillimbury in Simcoe County. The York municipadis are Aurora, East Gwillimbury,
Georgina, King, Newmarket, Whitchurch-Stouffvilend along with Bradford West

Gwillimbury are collectively referred to as “NorttmeYork Region”.

Page 2
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Figure 1-1: Area of Focusfor York Region Supply Study

1.3 Planning Considerations

The OEB has asked the OPA to assess the need knlRégjion and recommend a preferred
option to meet this need. The OPA'’s goal is t@nemend a solution that is technically feasible,
timely, and cost effective while considering itgoiact on communities. It is also important that
this solution provides supply to the area of foforghe long-term, rather than temporarily

addressing the immediate need.

The OPA has engaged the affected communities aad Unilities in the process by receiving
advice, feedback, and comment with respect todeetification, definition and evaluation of
electricity supply and demand response optionspaksof its consultation, the OPA arranged
discussions of issues with various stakeholders diiterse perspectives. This was done to
facilitate a mutual appreciation of differing vieaipts and allow the interested public to

participate in the deliberation process used byORA to produce a recommendation.

Page 3
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1.4 Process Overview

The OPA initiated three parallel streams of workpasultation process, a technical and
financial analysis, and a procurement process.sd benverged and became an integrated
process focused on finding a suitable solutiontaldeof the scope and approach of the
consultation process are described below. A detsmni of the technical and financial analysis

and procurement discussion follows later in theuthoent.

1.4.1 Planning meetings with key stakeholder groups

In March 2005, the OPA met with key staff and eddatfficials in York Region and Bradford
West Gwillimbury. Calls and meetings were als@aged with public interest groups as well as
with utilities in the area to explain the mandatéhe OPA with respect to this project,
coordinate communications with impacted stakehsloand solicit advice and feedback

regarding the scope and process for the consuitatio

1.4.2 Public meetings
In May 2005, the OPA organized two large public timegs to solicit feedback on the scope and

process of the consultation, raise awareness o$slues facing York Region, and articulate the
OPA’s mandate with respect to meeting the eletyr&pply needs of the region. On May 4,
2005, the first public meeting was held in Richmétill with more than 700 people in
attendance. Later in the month, at the requasbdhern residents and elected officials, a
second public meeting was held in Newmarket withrapimately 80 people in attendance.
Notices for the meetings were placed in many otthamunity newspapers including Italian
and Chinese language newspapers and the ToromtoTta meetings consisted of two short
presentations followed by a question and answeogeExhibit A contains the meeting
summary outlining the questions and issues raisedglthese meetings.

1.4.3 Working group

A working group was formed in June 2005, consisthmunicipal government staff, residents,
school board representatives, business commuitgsentatives, and public interest group
representatives. A group of advisors was idewtifrem both the affected utilities and relevant
government ministries to be involved in the workgrgup’s deliberations. Five full-day

sessions were conducted, providing the group withrimation about the different aspects of the
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planning process, the needs assessment, and oj@mgication and evaluation. The working
group and advisors provided valuable advice andbfeek on the planning process. The OPA
wishes to thank all participants in the workingugessions for their contributions in time,
experience, and insight, including the observers tolok the time to attend and contribute. For
a list of organizations and individuals representied terms of reference, and the code of
conduct for the working group, see Exhibit A.

1.4.4 Elected officials forum

Through consultation with elected officials, theAiBentified a need to keep elected officials
informed in a more formal forum than by conferena#h. The OPA requested that each
municipality send two elected officials to reprets@ir community and invited area MPPs to
meetings established specifically for elected @ftcin the region. Three forums were
conducted to update elected officials about worlgraup deliberations and provided an

opportunity to solicit their advice and feedback.

1.4.5 Media

Media were invited to attend the first public megtin order to raise awareness of the OPA’s
involvement in the planning exercise and to enghgeeommunity in the consultation. There
was extensive media coverage at public meetingseaweral news articles covering the different

stages of the working group deliberations.

1.4.6 Observers

In order to ensure that the consultation was as apd transparent as possible, the general
public was invited to all working group sessiond afected officials meetings as observers.
They were given the opportunity to ask questiors@ovide comments at specific times during
the meetings. Observers’ comments were recordeteeting summaries along with comments

from participants.

1.4.7 Website and written comments

A project webpage was setup early on in the coasait to allow for the posting of documents.
This provided an opportunity for the broader pubdide kept informed of the process and

provide written comments. The OPA responded testgmes from the public.

Page 5
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1.4.8 Briefing on draft recommendation

On September 14, 2005, after the release of tferd@mmendations to the public, the OPA
organized a final public open house to provide @oootunity for the general public to ask
guestions and provide comments to the OPA. Appmasely 200 people attended the open
house. The feedback received on the draft recomatem was reviewed and the report was

updated. All feedback received on the draft reoiricluded as part of Exhibit A.

Page 6
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2 LOAD FORECAST AND CONSERVATION & DEMAND
MANAGEMENT

2.1 Load Forecast

In order to properly assess the needs of Northenk Region and determine an appropriate
study horizon, a load forecast of electricity detharas needed. Electricity usage is driven by a
number of variables, including but not limited maomic activity, demographic growth, the

price of electricity, energy conservation, and \Wweaeffects. Therefore, the task of forecasting
electricity demand is complex and must incorpoaateimber of different considerations. The
forecasts for Northern York Region are based oers¢wapproaches. One approach used is trend
analysis, which looks at historical consumptiorelsvand extrapolates into the future. The
second is end-use analysis, which considers agéyates consuming power. Finally, the third
approach is macro-economic analysis, which consitier level of economic activity and growth

along with their impact on electricity use.

211 Summary

Armitage TS serves three local distribution comparfLDCs): Aurora Hydro Connections

Limited (“Aurora Hydro”), Newmarket Hydro LimitedNlewmarket Hydro”), and Hydro One’s
LDC.! Each LDC's share of the

Peak Load % peak load at Armitage TS is
shown in Figure 2-1. The peak

Newmarket .
Hydro One's Hydro load provides the most relevant
LDC 37% o
40% value for forecasting in this case,
since it is this amount of
electricity that the system must be
Aurora Hydro capable of reliably delivering.

23%

Figure2-1: Peak Load at Armitage TSbhy LDC

! Barrie Hydro serves most of Bradford West Gwillumyz however, the Barrie Hydro service territoryBradford
West Gwillimbury is embedded in Hydro One's disttibn system, and as a result is aggregated amesemted as
Hydro One distribution load.
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Individual forecasts were developed by each LDCthed combined to reflect the total load
forecast for Armitage TS. It is forecast that la@d\urora could grow by 3% per year for the
next 10 years, in Newmarket by 3.5% per year, artdydro One’s LDC service areas by 2%
per year. Combining these, the total forecast ahgrowth at Armitage TS is slightly over 3%,
before adjusting for any new conservation and dehmaanagement (CDM). More detail on

exact load forecast values is available in ExHbit

Figure 2-2 shows the load forecast for Armitage T8&e dashed line is the most recent forecast
at Armitage. The solid line is a revised foredashcorporate the effects of existing CDM
initiatives, which are discussed in more detafbaction 2.2.3.

600

- Armitage TS Load Forecast

500 T

400

Peak Demand (MW)
w
o
o

200 1

100 1

— — Armitage Forecast (3.25%)

Armitage Forecast with 5% CDM in 2007

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

Figure2-2: Armitage TS L oad Forecast

During the OPA consultation, a representative féeast Gwillimbury brought to Hydro One’s
attention a new housing development that had nert i#entified in their local area forecast.

Hydro One reviewed their forecast with this newelepment and found that the summer peak

Page 8



ONTARIO POWER AUTHORITY Northern York Region Electricity Supply Study

increased by approximately 0.5 MW. Hydro One reo@ended no change to the forecast

because this increment is small relative to otbherdast uncertainties.

2.1.2 Analysis

The quality of the Armitage TS forecasts is limitgdtwo main factors, the effects of future

electricity prices on demand and the uncertaintiutfre weather effects.

Trend analysis is based on “average” weather pattend is achieved through the technique of
weather normalization. This is performed to avang distortion of the average long-term trend
by historical extreme weather events. Any extremprolonged heat waves will have the effect
of increasing the load above the historical trexmd] therefore represents risk in the forecast.
Historical Ontario data from the IESO shows incesasf up to 12% in demand during summer
peaks as a result of extremely hot weather. Giliemeed to meet electricity demand during
extreme weather, this factor has the effect ofaasing the urgency of the supply situation by

several years.

The effects of the changing price of electricityafepresent uncertainty in the forecast. Both
the future energy price and the impact of thatgpdn demand are unknowns representing risk.
It is most likely, however, that the price of eladty will rise in the future, resulting in

downward pressure on demand, extending the needgatome time.

These two shortcomings in the forecasts are oiffggih their impact, reducing the potential
inaccuracy. The forecasts are also subject tanargdiuncertainties, such as unexpectedly high or
low levels of population growth or economic acfivithese ordinary uncertainties are generally
dealt with by placing uncertainty bands arounddasts when they are used for decision

making. Only a profound change in economic or patah growth would undermine the

forecasts and such a risk appears low.

2.1.3 Conclusion

The load forecasts for Northern York Region havenbealidated by Armitage TS actual loads
during the recent extreme weather in the summ2005%. It may be possible to improve the
forecasts slightly, but it is unlikely that sucheffort will affect the outcome of the decisions

required for the area. A number of the constramsupplying Northern York Region were
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reached in 2002, and others will be reached irvéing near future. York Region has
demonstrated rapid growth in the past decade asdasthot likely to decline significantly in the
next five to ten years. As a result, it is therent level of area load that drives the existing
urgent needs, whereas the rate of future load @réovecasts are secondary drivers affecting

later periods in this study. The OPA considersftinecast sufficient for this initiative.

2.2 Conservation & Demand Management

Conservation and demand management (CDM) incop®tain separate but related concepts.
First, it includes conservation, which is a genegduction in consumption, usually through
changing usage patterns or improvements in tecggaoch as compact fluorescent light bulbs.
This is depicted in Figure 2-3 by the dashed liBecondly, it includes demand response, which
shifts electrical loads from peak to off-peak houfgyure 2-3 illustrates how this shift helps

keep demand within the load meeting capability system. If the red cross-hatched periods are
moved to other times when demand is lower, su¢heastriped area, then the existing

infrastructure remains capable of meeting the delman

Peak Demand
During a Given
Day (MW)

Load Meeting
Capability

Megawatts (MW)
|
I

1 1 | |
24 Hour Period

Figure 2-3: Impact of Demand M anagement on L oad M eeting Capability
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The working group believes that CDM has an impdrtafe to play in addressing the electricity
supply problems in Northern York Region; the OPAeag with this assessment. Both the
Working Group and the OPA recognize that while CI@M play a critical role in the integrated

solution to the supply problem, it is not sufficiéa address all the constraints.

221 Overview of Request for Expressions of Interest (RFI)

The OPA issued a request for expressions of irtt@Red) for demand response in Northemn
York Region. The purpose of the RFI was to gaigdevel of interest for demand response
(DR) projects, one aspect of CDM. A requirementhig RFI was for a demand response of at
least one MW, which could be verified through ramdaudits. Existing LDC programs were
disqualified and any proposal had to be able tpaed to high prices and directives from the
IESO.

The OPA is prepared to provide support paymentddomand response; however, the options
have to be cost-competitive and derive a signifigamtion of their value or revenues from the

consumers benefiting from the reductions or the e&kervices to the wholesale market.

2.2.2 Response to RFI

Individual responses to an RFI, along with any iinfation that could prejudice potential RFI
respondents are commercially sensitive and thezedonfidential. In order to ensure that this
report to the OEB is made public in its entiretysinecessary to omit any specific discussion of
the RFI responses. The underlying OPA analysiee@supply situation does take into

consideration the actual responses to RFI, evargththe details cannot be shared here.

The number and quality of responses received demadas strong interest in DR projects in

Northern York Region.

There were response(s) offering standby generaiioffset peak demands. It would be
required to run during peak periods in anticipatdthe loss of a single transmission line to the
area, likely for several hours each summer days ganeration, typically diesel, may have
difficulty meeting emissions limits when run formemergency purposes. The Ministry of the
Environment’s current practice when issuing Cexdifes of Approval for diesel generators

prohibits their use on smog days for non-emerg@uepgoses, and therefore severely restricts
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their ability to meet the identified need in Nonthé&'ork Region. It will be up to individual
developers to permit their projects so that theyroaet the identified need. Therefore, if there
is technology to reduce the emissions sufficieatlyf the generators are converted to cleaner

fuels, they may be used to provide DR in NortheonkyRegion.

There were also respondent(s) willing to act asesgggors to control loads within Northern

York Region during peak periods. This type of pabjinvolves a third-party aggregator signing
up consumers to have their load cut in a verifimbémner in the event of a high-demand day. A
typical example of such a program would be an@ndationer load cycling regime where people
signed up for the program may have their air coowirs cycled off periodically during times of
peak demand. This may have little-to-no impactisers since air conditioners normally only
run a portion of the time, but can provide valuablegawatts of relief to the system if enough
users are involved. The main concern with this typbgemand response initiative is that there is
very little recent experience in Ontario; howevkere is experience in neighbouring

jurisdictions which may aide in finding proponenth proven track records.

The OPA is prepared to take its procurement tonthe stage through a request for proposals
(RFP) that is substantially similar to the RFI. Whhe RFI's purpose is to gauge the level of
interest in a project, the RFP’s purpose is to fimelbest proponents for a project and negotiate
contracts. This RFP process will not be exclusivhose who responded to the RFI so others
who have DR proposals for Northern York Region malgmit them as well. The OPA has set a
target of 20 MW of economic demand response intidort York Region, with as much as
possible ready by summer 2006. The OPA intendetelop this DR as part of a government
directive to acquire 250 MW of demand response ipoaily.

2.2.3 Province-Wide Conservation & Demand Management
The Government of Ontario has an initiative to epeak electricity demand growth by 5%
province-wide. Each of the local distribution campes has undertaken numerous initiatives

with funding approved by the OEB to help achievs thrget.

On April 6, 2005, the OEB announced that $160 orillhad been allocated to this initiative
province-wide, with Aurora Hydro and Newmarket Hydipending over $2 million on this

initiative, and Hydro One spending close to $4diamlacross the province. This money is
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being spent on improvements to distribution netwprlew pilot Smart Meters, alternate forms

of generation, and more efficient lighting, heatiagd appliances.

The existing Local Distribution Companies’ CDM prams are not necessarily targeted
specifically towards the peak hours and days wHemand response is most critical. As well,
future funding for these programs is uncertain, #wede is no requirement that they produce
verifiable savings. While conservation measurdshaive an impact on reducing demand, the
need in Northern York Region is fpeak demand reduction particularly in the summer, for

which the most benefit can be had through targetedrams.

Any CDM initiatives undertaken by the OPA in resperto the specific needs of Northern York
Region will be designed to complement and supplérienprovincial initiative to ensure there

is no duplication, and to focus on the specificdseef the area.

224 Other CDM opportunities

There are a number of other initiatives in the Joigefor Ontario, such as low income housing
and institutional buildings electricity efficienapprovement programs, appliance upgrade and
exchange programs, EnergyStar for New Homes, angtamized incentive program modelled

after California’s 20/20 program.

The EnergyStar for New Homes program is a meansomignizing houses that have been built
with higher energy efficiency standards. Housedityif they are either 30% more efficient
than outlined in the 1993 National Model Energy €aar 15% more efficient than any state
energy code. Owners of EnergyStar homes pay lesisear utility bills while reducing energy
demand, and can qualify for special Energy Efficidortgages.

A customized incentive program, based on Califdsr28/20 program for reducing demand, will
also be explored. The 20/20 program provided% &bate on energy costs during summer
months to customers who reduced their electrisgge by 20% or more, for a combined

savings of at least 40% on their bill.
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Although these initiatives are province-wide, gitea urgent need in Northern York Region, the
area is an ideal candidate for pilot projects atiyemplementation; to this end the OPA will
take advantage of the opportunity in York Regidime success of these programs will depend

heavily on the cooperation of LDCs and committegipgut at the community level.

Smart Meters, a government initiative to instati¢tof-use electricity meters also has potential
to reduce peak demand in Northern York Regionh@lgh the initiative is outside the mandate
of the Ontario Power Authority, the OPA supports tiew that Northern York Region is a

logical place to pilot this program.
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2.3 Adjusted Load Forecast

The Armitage TS load forecast has been furthersaeijlito reflect the target of 20 MW demand
response (approximately 5%) through the OPA praunerg process. In Figure 2-4, the blue
dashed line shows the baseline forecast, the pilik lsne shows the baseline forecast adjusted
for existing CDM programs, and the green dotted §hows this adjusted forecast further
modified to reflect the target of 20 MW of DR.
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Figure2-4: Load Forecast at Armitage TS Adjusted for CDM

The OPA and affected LDCs will monitor the effeetiess of CDM on a regular basis and revise
the load forecast accordingly.
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3 SYSTEM CAPABILITY AND NEED

3.1 Reliable Electricity Supply

A reliable electricity supply must consider andgaee for the impact of equipment outages
before they occur. Failure of the electricity dehy system can happen in fractions of a second
following equipment outages. Thus, safe and ridiaberation of such a system requires that
failure events be anticipated and boundaries asledal to ensure the system can automatically
settle into a safe operating mode following a fa&lu

This is further complicated because electricitynmrbe stored in meaningful quantities, and the
supply and demand must be balanced nearly instamtiaty taking into consideration the
numerous reasons why circditail, such as ice storms, lightning strikes, agdipment failure.
As well, station equipment and lines occasionalyuire planned outages for routine
maintenance or repairs. It is important that syjghot interrupted every time such an incident
or outage occurs; therefore, the bulk supply cdpais based on the event that one of the
circuits is out of service; in other words, wheleaircuit is running at half its capability, the
line is at capacity. Any increase in load beydmat point would exceed the capability of a
single circuit and can therefore no longer suppéylbad reliably or meet the IESO Supply
Deliverability Guidelines. In such a case if aait were to fail, then the total load would
exceed the capability of the remaining circuit aodhe load would have to be disconnected
automatically to avoid an interruption of the emtinad.

For the purposes of discussion in the followingises, the system delivering electricity to
supply the load area in Northern York Region isakd into two major components, namely:

* Transformation and distribution facilities whiclamsform or step-down high voltage

electricity into lower voltages suitable to feetbithe LDCs’ distribution networks, and,

» Bulk supply facilities consisting of generationagasces and high voltage transmission

lines into the area.

2 A “circuit” consists of three wires or conductaarrying 3-phase power. A transmission “line” canebtower line
consisting of either a single circuit or multipliectiits. The line supplying Northern York Regiana 2-circuit
tower line, on one set of towers.
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A reliable electricity supply system delivering @lecity to a major load center such as Northern
York Region should meet the following performanegquirements, which are included in the
OPA planning considerations:

1. With all elements of the supply infrastructure @nsce to supply the area load, the
equipment must operate within its normal limitse Moltages on the transmission and

distribution lines must be within acceptable ranges

2. With all transmission elements in service pre-auggcy, the loss of a transmission
element, which would also result in the loss of¢benected transformers, should not
result in the interruption of area load. All then@ning elements must be within their
applicable ratings and the voltages on the trarsamsand distribution lines must be
within the acceptable ranges. This requirement ®nformance with the IESO’s Supply

Deliverability Guidelines, which state in part:

For loads between 250 MW and 500 MW: with all transmission elementsin
service pre-contingency, any single element contingency should not result in an

interruption of supply to a load level greater than 250 MW.

Additionally, in an area with local generationisitustomary to assume that for technical
or commercial reasons the largest generator i@ is unavailable in determining the

supply need for the area.

3. Adiverse bulk supply source, either in the formazfal generation or a high voltage
transmission line transporting generation intodres, is available to supply as much area

load as possible in the event of the loss of thstiag main bulk supply facilities.

For a major load centre such as Northern York Regtas important to include supply
security or diversity as part of the planning cdasations. This is consistent with IESO’s

Supply Deliverability Guidelines, which state infpa

With all transmission elements in service, for any double circuit contingency that
resultsin a supply interruption of between 250 MW and 500 MW, all load should
be restored by switching operations within a typical period of 30 minutes.
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4. The distribution feeders must be capable of dalgeelectricity reliably to the customers
within the acceptable voltage range with minimuecéical losses. Where practical,
customer loads can be connected to adjacent feedernisiimize prolonged interruption

in the event of planned or unplanned outage oédde

These planning principles are considered goodygliactice and are adopted by utilities

worldwide.
3.2 Transformation & Distribution

3.2.1 Existing capability

There are presently two transformer stations atitage TS, and these can be thought of as
“Armitage 1” and “Armitage 2”. They are relativalydependent, but have some support systems
in common. The connection arrangement and supplglabty of each station on the site is
similar to other stations in Ontario, with eachistahaving two transformers, one connected to
each incoming supply line. In the event of a loflsa transformer, the remaining one is capable
of supplying the total load supplied by that statio

Transformers have variable capacities depending@duration at which they must run. For
planning purposes the capacity that a transformeipeovide for ten days continuously, known
as the “10-day limited time rating”, is used. Tdays is the assumed time for replacing a failed
transformer. The effective planning transformatapacity at Armitage TS is 317 MW, on the
assumption that one transformer from each stasiaut of service as a result of a failure of

either incoming 230 kV circuit from Claireville TS.

In addition to having a limited transformation ceity each transformer station is capable of
supplying eight distribution feeder lines for a duned capacity of 16 feeders. Feeder lines run
from the transformer station to houses, buildirgs] factories in the area supplying them with
power. Each feeder has a limited capacity detexthby the rating of the conductors and
voltage regulation. ldeally, these feeders nedtktas short as possible to reduce lodseésl

16 feeders running from Armitage TS, six of which allocated to Newmarket Hydro, three to

¥ When electricity travels along distribution anartsmission lines, some power dissipates as hesthat
environment, resulting in losses.
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Aurora Hydro and seven to Hydro One’s LDC, areyfuliilized. The combined capability of

these feeders matches the transformation capdoiyratage TS. The station is pictured in

Figure 3-1.

Figure 3-1: Armitage Transformer Station

3.2.2 Bottleneck

The transformers at Armitage TS have been subjdotexhding beyond planning capacity since
2002. There are, however, two reasons why thisibasesulted in power interruptions in
Northern York Region. The first reasons is thatdlistem is designed to allow for a single
contingency to occur at any time. Unless this iogeincy occurs during one of the periods
where the planning transformation capacity is ededethere is no service interruption. As the
load continues to grow in Northern York Region, gegiod in which the transformers are loaded
beyond this capacity will continue to grow as wedhich will increase both the duration of
exposure to this risk and the amount of load expasehis risk. The second reason why this has
not resulted in service interruptions is that tfarmeers are capable of running beyond their 10-

day limited time rating for very short periods iohé if necessary.
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Northern York Region Electricity Supply Study

The loading on the Armitage transformers was 347 MWune 27, 2005 (based on 30-minute

averages), about 10% above the planning limit @fBIV. This is graphed in Figure 3-2 to
highlight the already existing need for additiotrahsformation capability.

Armitage TS Loading on Monday, June 27, 2005
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Figure 3-2: L oading on the Armitage Transformerson Monday, June 27, 2005

In addition to the need for new transformation dslitst, there is a shortage of feeder lines.

Presently, Hydro One’s LDC requires one new feeflerpra Hydro requires two new feeders,

and Newmarket Hydro needs one new feeder to efidgtserve their loads. Armitage TS is

unable to meet this existing need for four new &sar any future feeder requirements. Service

is presently being provided through a suboptimatlé configuration, but this solution is not

sustainable and it will become impossible to cohnegv loads. Based on the load forecast and

assumed feeder loads of 15 to 20 megawatts, atdeget new feeders will be required over the

next 10 years, in addition to the currently reqgii@ur.
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3.2.3 Need

Because additional transformation capability aredlérs have been required since 2002, one
new transformer station is required immediatelje Btandard transformer station design has a
capacity of 150 MW. 1t is highly desirable to tstendard transformer sizes since this optimizes

repair time which is critical in the event of altae.

The actual peak load in the Armitage TS servica aras 370 MW. With a transformer planning
capacity of 317 MW, this represents an existingtshibof 53 MW. Between 2005 and 2015,
the end of the study horizon, the load is foretmagrow by about 140 MW. This value
considers the impact of existing CDM programs,rimitthe OPA demand response initiative.
After the 20 MW of DR is factored in, the growthasly 120 MW. When this is added to the
existing shortfall, there is a need for 173 MW efwntransformation capacity in Northern York
Region. Additionally, there is a need for up toriEv feeders in the next 10 years, while a
single transformer station can only handle eidfterefore, as a result of the need for both
transformation capability and feeders beyond wisahgle transformer station can provide, as
well as the need to provide feeders geographichlise to the new and growing loads, the

solution will require a second transformer statiothin the study horizon.
3.3 Bulk Supply

3.3.1 Existing capability

The facilities providing bulk electricity supply tdorthern York Region comprise:

» System-wide generation from a diverse mix of getr@maesources to supply loads

across the province, including Northern York Region

* The 230 kV transmission corridor, running northbd@mom Claireville TS in Vaughan
to Minden TS, consists of two 230 kV circuits rumgps5 km from Claireville TS to
Brown Hill TS supplying both Armitage TS and Browill TS. At Holland Junction in
King Township, an eight kilometre line tap runsrnréhese two circuits southeast to
Armitage TS. This is depicted in Figure 3-3. Mdedail about the transmission lines

and transformer stations is available in Exhibit C.
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» Keele Valley generation plant, located in Vaughad eonnected to a 44 kV feeder into
Armitage TS, has a maximum output of approximaB&lyMW. However, as discussed
in Section 3.1, the planning principle adoptediy OPA is to assume that the largest

generating unit in the study area, in this casde&¥alley, is unavailable.

3.3.2 Bottleneck

The bulk supply bottleneck limits the amount ofodflieity that can be transported into Northern
York Region to service the area load. The firststmint, the thermal capability of the
Claireville line, is restricted by the line tap nimg between Holland Junction and Armitage TS.
It is capable of supplying an area load of 470 MMy the summer months. The second
constraint, voltage collap5en the line, limits the capability to supply threaload to about 375
MW.

The thermal constraint on the line tap arises ib028ased on the load forecast. The risk of
voltage collapse is forecast to occur in 2008. \dieage collapse problem is particularly acute
for Northern York Region because the load is pritpaerved by Claireville TS, which is

located at a considerable distance away.

3.3.3 Supply security or diversity considerations

For the loss of the 35 km section of the doubleutrtower line between Claireville TS and

Holland Junction, the remaining transmission lirwerf Minden TS is expected to be capable of
providing an emergency supply of approximately W8 to Northern York Region. This would
require line loops, switches or breakers to prowsdéation capability. Even with this capability

this still does not fully meet the guideline fosteration of all load within 30 minutes.

The supply security or diversity issues can be thateby means of either installing local

generation or building new transmission into theaao supply part of the area load.

*Voltage collapse is a failure of a heavily loadeshsmission system resulting from an uncontrodiatsicline in
voltage. This may be triggered by load increasdsss of supply and can occur within seconds.
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3.34 Need

After the 20 MW of DR is factored into the loaddoast, there is a need for 140 MW of new
bulk supply to serve Northern York Region. This @ supplied two ways:

1. New local generation providing supply to the anga,

2. New system generation transmitted into NorthernkYRegion through upgraded

transmission capability.

3.4 Summary

The map in Figure 3-3 shows the two bottleneckeeaily affecting Northern York Region.
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Figure 3-3: Bottlenecksto Armitage Supply Area
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Figure 3-4 shows a timeline of each of the botibdseat Armitage TS. Note that the
transformation and distribution bottleneck hasadsebeen encountered, and with no action
beyond CDM, the bulk supply bottleneck may be redcdhs soon as 2008. As well, there is

already a security of supply issue that needs @ddeessed.

Northern York Region Electricity Supply Study

Risk of overload on
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Risk of voltage collapse
on Transmission Line
beyond 375 MW
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beyond 470 MW

Transformation & Distribution Bulk Supply Bulk Supply
Distribution Bottleneck Bottleneck Bottleneck Bottleneck
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Figure 3-4: Timeline of Bottlenecksto Armitage TS Service Area
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4 DISTRIBUTION & TRANSFORMATION

4.1 Planning Considerations

Distribution and transformation have been groupegther because both bottlenecks are related
and must be addressed jointly, typically by the saamedy: a new transformer station. The
location of the TS is critical for a number of reas. First, it should be central to the loads it
serves to minimize the losses along feeder linegatisas the cost of running those feeders.
Second, there must be an adequate supply of higdigeopower to a transformer station to
ensure it can run to its capacity. Presently, INart York Region requires one new transformer
station. It will require an additional transfornsation near the end of the period if the area
continues to grow at the forecast rate. A numlbéyaations for transformer stations were
considered and several are discussed in greatal lbelow and illustrated in Figure 4-1. See

Exhibit F for complete details on the distributiamd transformation options.
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Figure 4-1: Map Showing Potential Transformer Station Locations
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4.2 Transformer Station Options

4.2.1 Buttonville TS

This is Option 2 as identified in the letter ofetition from the OEB. The option consists of
building a 230/44 kV transformer station at the sit the existing Buttonville TS and running 44
kV feeder lines to Aurora, Newmarket, and Whitcli8touffville. The existing Buttonville TS
provides transformation down to 28kV distributiooitage used in southern York Region. A
second Buttonville transformer station would previcansformation down to the 44kV voltage
used in Northern York Region. The second stationld/be supplied from Parkway TS using the
existing 230 kV line that feeds the existing statiblost of the feeders from the second station

on the site would be quite long as most of the kawed would be in Newmarket and Aurora.

There are three advantages to this option. Theidithat there is space at the existing
Buttonville site for an additional transformer gtatand no new site would have to be
developed. The second advantage is that thereagisting and adequate 230 kV supply
available on the site. The third advantage isttatvailable 230 kV supply is independent of
the 230 kV transmission lines supplying Armitage fié€Sulting in increased supply diversity for

Northern York Region.

There are several significant disadvantages toohtion, all relating to the length of the feeders
that would be required to supply the load. Theseevgghlighted in a report submitted to the
OEB by the local distribution utilities title@ollective Response to the OEB Direction of June

28, 2005 (“Collective Response”). The first disadvantag¢hie capital cost of building the
required distribution system distant from the |lo&ldeir estimate for the capital cost is a
relatively high $47 to $57 million depending on toeating of the feeder lines. There are also
significant distribution losses associated witls thption because of the long feeders. The
secondary losses were estimated to be 9 MW abevypical losses for a more conventional
station and feeder arrangement. Finally, the raiiplprovided by the arrangement will be
suboptimal because the long feeders are more exposke elements and more likely to be
disrupted by lightning and other factors.

This option is not favoured as either the firssecond station for serving the need of Northern

York Region.
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422 Holland Junction TS

Construction of a transformer station at Hollandclion is OEB Option 3. This is the location
where the line tap to Armitage TS intersects the from Claireville to Minden, as pictured in

Figure 4-2.

/
/ Ny

Claireville Line
to Brown Hill
and Beaverton

Figure4-2: Holland Junction

The new station would be constructed somewhetedwicinity of the tap. The precise location
will depend on road access, the availability ofale land and the availability of routes for
feeders leaving the station. To minimize the emumental impact of a new station, the station
could potentially be constructed along the existiggt-of-way (ROW), as a “right-of-way
station”, similar to the arrangement at Brown Hi shown in Figure 4-3. A key purpose for the
Holland Junction TS would be to off-load Armitag8 Through load transfers to the new station.
Another purpose would be to provide new feedersired to serve existing and growing loads
in the northern portion of York Region, King Towisland the Bradford area.
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Figure 4-3: Brown Hill Transformer Station

There are several advantages to the Holland Jun€&ooption. The first is the availability of a
site beneath the existing transmission lines aligvthe station to be built quickly. The second
advantage is the fact that the station would corneethie existing 230 kV Claireville to Minden
lines at a point “upstream” of the eight kilomeliree tap to Armitage TS. Connecting to the 230
kV lines at this point avoids using up the capapoif the line tap and results in a shorter line
length to the station from the main supply poinCkireville TS. This will reduce the effects of
voltage drop at the station, therefore lesseniegittk of voltage collapse. The station is
centrally located to growing loads and offers reatde feeder lengths and losses. A final and
very important advantage of providing this stat®that it enhances the load meeting capability
of the existing 230 kV lines by offering an ideatation for new capacitor banks that will

support the line voltage.

There are some disadvantages associated with thenHdunction option. One being that it
does not provide a new route for the additionalgotw Northern York Region, and therefore

does not contribute significantly to diversity afply. It does, however, offer a degree of
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diversity by virtue of its strategic location. Deying on switching capability, the station can be
independent of the Armitage TS line tap and casupplied from either the north or south

should a major transmission line failure occur.

This option is an attractive first step becausmait be constructed quickly, offering a wide range
of benefits that provide value in both the shod &g term.

4.2.3 Aurora TS

Aurora TS was one of the elements considered 2038 plan to provide new capacity to
Northern York Region. At that time, the plan wastpply such a station using a 230 kV line
from Buttonville TS in the south. In the currenap) Aurora TS would be supplied from the
north by a short 230 kV line. This station wouldtelt in an industrial area adjacent to the
existing Buttonville-Armitage right-of-way, abowvd kilometres south of Armitage TS. Line
taps of approximately 1.6 kilometres would haveéaconstructed along the route of the existing
Buttonville-Armitage ROW replacing the old line.dktation would supply industrial and other

loads in Aurora as well as other loads to the east.

Aurora TS would be built to provide both transfation capacity in Northern York Region and
new distribution feeders in its geographic areafature date when the capacity and feeders are
required.
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The approximate site of this proposed station ashin Figure 4-4.

=

Figure 4-4: Approximate Area of Proposed Aurora TS

The Aurora TS option has a number of advantagesudid be ideally situated to supply new
and growing loads through short feeders. Anothgaathge is the moderate cost because of the
short 230 kV lines and feeders. Finally, Auroraw@&uld provide another opportunity to install

capacitor banks for voltage support in NorthernkyRegion.

This option also has several disadvantages. Tsiedisadvantage relates to providing a bulk
supply to the station. As an immediate option #tétion would require the completion of a 230
kV supply line that would require additional tinedomplete. As a longer term option, this
requirement for additional time is not an issuée Fecond disadvantage is that the 230 kV
supply to this station would not be independerthefsupply lines to Armitage TS, and the
station would not in itself offer significant addital diversity to the Northern York Region
supply. This can be mitigated, however, by ensuitirag the local generation is connected in a

manner to offer diversity of supply to the area.

Page 30



ONTARIO POWER AUTHORITY Northern York Region Electricity Supply Study

This option is an attractive second step becawseoitls the high costs associated with long 230

kV transmission lines and provides a wide rangeeoiefits.

4.2.4 Gormley TS

Gormley TS is an alternative to Aurora TS and wddduilt if local generation cannot be
provided in Northern York Region. Gormley TS woblel located somewhere in the Stouffville
Side Road area and supplied by a 230 kV transmidisie from Buttonville TS. The location of
this station is a compromise that would minimize tiigh cost of building a 230 kV line from
Buttonville by locating the station as far souttpassible while also being far enough north to
be reasonably close to the load that it would seBgemley TS would serve industrial and other
loads in Aurora as well as other loads to the éagtire 4-1 shows the approximate location of
Gormley TS. No site has been identified for thisgmsed station, but it would be adjacent to or
on the existing Buttonville-Armitage right-of-wagpproximately 10 km of double-circuit 230

kV line would have to be built to supply the statio

Since a relatively long transmission line would é&v be built to Gormley TS, the anticipated
time delays involved in constructing a line makaGley TS unsuitable as a short term
alternative. It is, however, a useful option ifébgeneration cannot be provided and Aurora TS

cannot be built.

There are several advantages to the Gormley T8ropthe first advantage is that Gormley TS
would be supplied from Buttonville by a line thatmdependent of the existing 230 kV line
supplying Armitage TS. This would enhance the diitgrof supply to Northern York Region by
offering an alternative means of supplying som#efload should major transmission line
problems occur. A second advantage is the statsmitherly location that would reduce the cost

of providing transmission lines to supply the load.

Similarly, there are disadvantages to the GormI8yopption. The first is the cost of having to
provide 230 kV transmission lines. The secondas the station location is further away from

the load area, thus resulting in increased feedggths and feeder losses. The third disadvantage
is that the southern portion of this line would p#gough communities that have previously

expressed concern about such a line.
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This option is not the preferred second step becatisansmission line cost and the need for a

slightly more expensive distribution network thaquired for an Aurora TS.

4.3 Immediate Solutions

There is an urgent need for new distribution fée#i to serve Northern York Region. Since
2002 there has been a shortage of feeder posétahe existing transformer station at Armitage,
and a shortage of transformation capability puttmgregion at increasing risk of service

interruption.

Over the long term two transformer stations willrbquired to provide a reliable supply to
Northern York Region. One must be provided immedyeto relieve the existing Armitage TS
loading and one will be required towards the enthefstudy period to provide future geographic

coverage and transformation capacity.

All three options other than Gormley TS are avddats short term measures to provide relief to
Armitage TS. These are the Aurora TS, Buttonvils &nd Holland Junction TS options, all of
which can be implemented relatively quickly. GonnléS has a long implementation time and
as such is more suitable for the longer termlstt aequires a relatively long transmission line
that would not be consistent with a long term m&providing additional supply using local

generation.

The immediate solution requires that an optionti@sen for a new transformer station that can
be completed quickly. The parameters involved at ttecision were highlighted in Section 4.2

where each option was described in detail.

Based on the information from the consultation pss¢ the Holland Junction site is the preferred
location for a new transformer station to servethiEnn York Region. The Holland Junction
option is preferable to Aurora TS because it daggequire a supply line, and therefore can be
constructed more quickly. Holland Junction TSIsoaituated closer to Claireville TS, which
reduces the risk of voltage collapse. The Holldumaction TS option is superior to the

Buttonville option in almost all areas includingpdal cost, distribution feeder losses, and
reliability. The only area where Buttonville TSsigsonger is in the near term diversity of supply.
That advantage will be reduced in the future iblageneration is provided in the area and it is
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connected in a manner that enhances bulk suppéysity. The Buttonville option is not
favoured by Hydro One, Newmarket Hydro and Auroyalie.

Residents of King Township have expressed someetconeith regard to locating a new
transformer station in their municipality. The pamn concern related to the appearance and
impact of new roadside wood pole feeders near#imstormer station. It is possible to mitigate
the impact of new feeders by careful design ofélfesilities. There was also concern expressed
about the use of agricultural land for infrastruetiand for this reason the OPA suggests that this

station should be built on the existing ROW to eékéent that this is practical.

4.4 Longer Term Solutions

The Aurora TS and Gormley TS options are bestdw@telonger term solutions. If growth for
Northern York Region materializes as forecast, @i/ comes in on target, there will be a
need for another transformer station near the étftedl0 year study period. The exact timing
of this will depend on growth and on the need wv/mle capacity and new feeders in the areas
where load is growing. Because geographic covarags be provided it will likely be necessary
to provide a second transformer station on thasbasen before the first new transformer is

fully loaded.

The choice of whether Aurora TS or Gormley TS Wwélmore suitable as a long term solution
will be driven by the success of providing locahgeation in sufficient quantity in Northern
York Region. Aurora TS is preferable from a cogspective and also provides the reduced
losses and enhanced reliability offered by a stagituated close to the load that it serves.
Although preferable, Aurora TS cannot be constdietea second station connected to
Claireville TS unless the required local generatsosuccessfully implemented. Gormley TS is

less attractive but remains the best option shlmalal generation not become available.

The Aurora TS option is preferred as the long teohtion due to its lower cost, lower losses,

better reliability and consistency with the overlpply plan for Northern York Region.
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5 BULK SUPPLY OPTIONS

5.1 Planning Considerations

Traditionally bulk supply to a region was providather by augmenting transmission capability
to enable transmission of electricity from systerdengeneration resources, or by building local
generation. At the present time the Ontario sysseimneed of new generation due to the aging
nuclear units and the coal phase out. Furthernpe@k demand in Northern York Region
occurs at the same time as the provincial generaterat capacity serving the entire province.
As a result, local generation is not competing gfaransmission alone, but rather against

transmission plus new system generation.

The need for bulk supply to serve Northern YorkiBegan be met in two ways, either through
new local generation or new system generation uptiraded transmission capability into

Northern York Region.

5.2 Transmission

The Ontario power grid, developed over the lastugnis an integrated transmission system
consisting of facilities at 500 kV and 230 kV. Taes also a 115 kV transmission network, used

as radial supply in southern Ontario due to itstechcapability in bulk electricity transmission.
Efficient and reliable transmission of bulk elecity is enhanced by:

1. A high voltage transmission grid that connects megmtres in the province, and,

2. Redundancy and alternative routes that provide tedigbility and flexibility.

Higher transmission voltages provide better cafigittd transport electricity over longer
distances. Meanwhile, the shorter the requiredstrassion distance, the higher the reliability
performance since shorter transmission lines hawer exposures to external elemeietg.(
lightning). In addition, higher transmission volégsgand shorter transmission distance both
contribute to reducing transmission losses. A cammgnsive set of design, operating, and

planning procedures and standards are includdtkei®ntario electricity market rules, the
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Transmission System Code of the Ontario Energy @d$ERC reliability standards, and NPCC
operating and planning policies.

521 Methods of increasing transmission capability

Increase in the transmission capability can beeasti by,
* building a new transmission line on an existingntigf-way;
* building a new transmission line on a new rightaaly;
» upgrading an existing line by replacing the condrgtind towers if required; or,
* rebuilding an existing 230 kV double circuit limrgo a four-circuit line.

The cost of a transmission line increases as #msmnission distance increases. The cost of 230
kV underground cables is considerably higher than of overhead 230 kV lines. Building new
lines on new rights-of-way require right-of-way agition.

With respect to consolidating and rebuilding orsémg rights-of-way, it is important to note
that converting a double circuit 230 kV line thaturrently in operation for load supply into a
four-circuit 230 kV line is very costly. In addiiido the high cost of a four-circuit line compared
to a double circuit 230 kV line, there are sigrafit costs incurred during the construction stage
since temporary by-pass line sections have to hstaacted to maintain existing load supply.
The temporary by-passes are then dismantled atemew line is placed in service. This

methodology would apply to the rebuilding of theai@ville to Armitage corridor.

Similarly high costs are incurred in consolidatargl rebuilding the existing 115 kV line that is
currently supplying a 115 kV transformer statianatdition to the required bypasses, there are
additional costs in either replacing the existii§ kV transformer station with a 230 kV station,
or adding 230/115 kV transformation facilities. $keadditional capital costs are estimated to be

in the $10 million to $20 million range. This woudgply to the Essa-Barrie-Armitage corridor.

A number of transmission options including thosepmsed by the working group involving new
rights-of-way and different transmission technoésgivere evaluated and are discussed in

Exhibit D. The two transmission options with th@rhst lengths to Northern York Region are
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described in more detail below and pictured in Feger1l. One uses an existing corridor and the
other runs from Parkway TS to Armitage TS alongtigy 404. The one along Highway 404
represents the general issues and implicationsitifibg transmission lines alongside 400-series

highways.
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Figure5-1: Proposed Transmission Routes

5.2.2 Transmission in York Region

Bulk electricity transmission supplying York Regioonsists of 230 kV transmission lines
originating from four major 500/230 kV transformetations located in northern Greater Toronto
Area (GTA): Claireville TS, Richview TS, Cherrywodd and the newly built Parkway TS.
These 230 kV transmission lines transport bulkteatdty to nearby load areas in York Region
where a number of 230/44/28 kV transformer statgiap down the voltages to distribution
levels at 44 kV or 28 kV. From there, local distrion companies deliver electricity to their
customers via distribution feeders ranging in larfgtm about 20-25 km depending on the

distribution voltages.
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Since the transmission infrastructure supplyingftbek Region is based entirely on 230 kV
voltage class, the optimum choice of voltage classew transmission lines is 230 kV. This
will optimize efficiency and effectiveness in intagng the existing 230 kV transmission
facilities with new ones. Using other voltage césssuch as 500 kV or 115 kV would require
additional 500/230 kV or 230/115 kV transformatianilities, which have significant cost
increases for the 500 kV, and higher transmississds and lower reliability performance for
the 115 kV.

Some Working Group members expressed the viewotreahead transmission lines have
negative socioeconomic impacts on communities. tNgeeed that lines running through non-
built up areas were tolerable, while a few indidatencerns about the use of rural land to
provide infrastructure for built-up areas. The Ofas noted this view and taken it into
consideration, along with the requirement thatastructure is necessary for growing
communities, and usually best placed in existirigagtructure corridors to minimize the impact.
As such, the analysis of the transmission opti@wsrits with the existing corridors into Northern

York Region.

5.2.3 Existing transmission corridors into Northern York Region

There are three existing transmission corridors Narthern York Region, two from the south
and one from the north. The first corridor runsthdrom Parkway TS to Buttonville TS to
Armitage TS in Newmarket. The Parkway-Buttonvilkzton, about 3 km in length, consists of
a two-circuit 230 kV line supplying Buttonville T$he Buttonville-Armitage section consists of
a single-circuit 115 kV line with the northern port being used as a 44 kV feeder supplying
Whitchurch-Stouffville. The southern portion is bgiused as a 28 kV feeder to supply
Markham. This corridor is about 22 km in length adide enough for consolidation by
dismantling and replacing the existing 115 kV i¢h a 230 kV two-circuit line from

Buttonville TS to Newmarket.

The second corridor, which currently provides eleity supply to Armitage TS, runs north from
Claireville TS to Holland Junction (35 km) and relitap (8 km) runs from Holland Junction to

Armitage TS in Newmarket for a total length of ab48 km.
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The third corridor consists of a 115 kV line rurmpmast from Essa TS to supply the 115 kV
transformer station Barrie TS 11 km away. The Goatinues in the southeast direction toward
Holland Junction in King Township. The section be¢w Barrie TS to Holland Junction is about
36 km and is currently used as a 44kV feeder framiB TS as a backup supply for Southern
Bradford. The corridor continues in the southeastction consisting of 8 km of the 230 kV line
tap to Armitage TS. The total length of this coorids about 55 km.

5.2.4 Buttonville TS to Armitage TS

One option to reinforce supply to the north is pgrade the existing double-circuit 230 kV line
from Parkway TS to Buttonville TS and replace tkisting 115 kV line from Buttonville TS to
Armitage TS with a double-circuit 230 kV line. THi&5 kV line is currently used as 44 kV and
28 kV distribution feeders supplying Whitchurch-&ffeille and Markham respectively.

Another transmission option involves upgrading jhstline section from Buttonville TS to
Armitage TS without changing the line section frBarkway TS to Buttonville TS since its

capability is sufficient to meet the identified deen Northern York Region.

This proposal is to replace the existing 115 k¥ lianning from Buttonville TS to Armitage TS
with a double-circuit 230 kV line. This provide®ithern York Region with a diversity of
supply by connecting a significant portion of thieaload to a second source from the
transmission grid. The estimated capital cost sftfmansmission option, assuming overhead line

construction, is $50 million.

The community, through the Working Group, expressatsiderable concern about this option.
Concerns were expressed primarily with regardstanijpact on property values, electromagnetic
field levels and aesthetics. A discussion ensledBappropriate mitigation measures, and there
was a strong view that the line should be burietgast through urban areas, if not completely.
Partially undergrounding the line, for 14 km, wourldrease the capital cost estimate from $50

million to about $112 million.

5.2.5 Buttonville TS to Gormley

As a variation on the Buttonville TS to Armitage ¥&nsmission option, the OPA has also

considered the Buttonville TS to Gormley option jethhas similar characteristics except with a
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much shorter transmission line length of only 10dampared to 22 km for the Buttonville to
Armitage option. The transmission line would endratear Gormley where a 230/44 kV
transformer station would be built to supply North&ork Region. This option has been
reviewed and accepted by the three area LDCs,shailess preferred option because it would
involve longer feeders and additional distributgapital costs estimated in the range of $7
million to $9 million more than the Buttonville-Aiitage option.

The estimated capital cost of this transmissioimopassuming overhead construction is $23
million. Assuming 5 km through developed area wdwddunderground, the capital cost estimate
would increase to $44 million. If the entire lioensists of underground cable, the capital cost
estimate would rise to $67 million.

From the overall capital cost viewpoint, the Buttitle-Gormley option is lower by $27 million
in transmission costs, assuming overhead linehigier by up to $9 million in distribution
compared to the Buttonville-Armitage option. Iltedmot provide for the same level of diversity,

as it does not provide a back up source of powease of interruption to Armitage.

5.2.6 Highway 404 from Buttonville TS to Armitage TS

One of the alternative rights-of-way proposed s/\Working Group was to run from Parkway
TS to Armitage TS along Highway 404. This haslibeefit over the existing right-of-way in

that it minimizes routing near residential neighttaods and schools. There are, however, a
number of uncertainties and risks associated vathguthis right-of-way, which are common to

the issues surrounding the use of 400-series peialihighway ROWSs for transmission lines.

First, routing the line to and from Highway 404 psgonsiderable difficulty. At the south end,
moving from Parkway TS to 404 could be done abowery along an existing right-of-way
across the top of the GTA; however, this seriolisijts the potential use of that right-of-way in
the future since there is only space allowanceif@ additional line which could otherwise run
across the entire GTA. In the alternative, the tould be undergrounded to 404, but this adds
significant cost, and also has the potential terfete with overhead lines, particularly with

regard to maintenance access.
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Second, given the proximity of 404 to Buttonvillegort, the line would most likely have to be
undergrounded in the vicinity of the airport to qaynwith regulations, adding further cost to the
option.

The third and most serious issue is the use diitjravay right-of-way itself. The Ministry of
Transportation (MTO) representative, in his presgon to the Working Group, indicated that
there is no available space along the existingadtway to allow for a transmission corridor.
Therefore, using the highway corridor would requwdening it by expropriating adjacent lands,
adding to the cost, uncertainty, and construciime t It is essentially the same as acquiring a
new right-of-way that is not parallel to a 400-esrhighway. Given the risks and capital costs
associated with this route, the need for at leadtgd undergrounding, and the difficulty in
getting the line to and from Highway 404, the OR¥esl not consider that it is a viable option to

pursue.

53 Local Generation

As discussed in Section 3.1, the performance reménts for supplying Northern York Region
include (a) continuous load supply after the f@htingency loss of a critical element, and (b)
supply security requiring a diverse bulk supplyrseun the event of loss of the existing main
bulk supply from Claireville TS. Local generatisra bulk supply option that can meet these

requirements.

To meet performance requirement (a), local ger@ratith a minimum firm capacity of either
60 MW connected to the 44 kV distribution netwark,140 MW connected to the 230 kV
transmission network is required. To meet perforcearequirement (b), local generation with
an installed capacity in the range of 200 MW to BB is required. The range captures
considerations of security of load supply as welflexibility for generator proponents to
optimize their generation technologies and desigmesicourage a future competitive bidding
process to attract local generation in Northernky®egion. More detail on generation is
available in Exhibit E.
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5.3.1 Overview of Request for Expressions of Interest (RFI)

Recognizing that generation may provide a solutiotie supply problem in Northern York
Region, the OPA issued a Request for Expressiofrgeriest (RFI) for new generation facilities
in Northern York Region on May 2, 2005. Given ttaure of the problem in the region, the
RFI required that generation be firm capacity teuza it is available at peak periods when it is
most needed. Firm capacity is defined as the dgpaica generating plant with the single
largest generating unit unavailable. For genesatonnected to the 44 kV distribution network,
the requirement was a minimum 60 MW of firm capaaitd for those on the 230 kV
transmission network, it was 140 MW. The generafiarator is expected to maximize its

revenues from the sale of energy-related servicdgpeoducts.

The only specification with regard to fuel type what it must not be coal; however, other
requirements would have eliminated certain fueég/pFor instance, wind cannot provide firm
capacity without a storage mechanism since thame guarantee of having wind power
available at peak load periods. Other small retdavarojects such as solar would be captured
as part of CDM. Lastly, there was a preferencecatdd in the RFI for generation that could be

in-service by December 1, 2006.

5.3.2 Response to RFI

Individual responses to an RFI, along with any iinfation that could prejudice potential RFI
respondents, are commercially sensitive and thexefonfidential. In order to ensure that this
evidence to the OEB is made public in its entirétis necessary to omit any specific discussion
of the RFI responses. The underlying OPA analykike supply situation does take into
consideration the actual responses to the RFI, ¢nargh the details cannot be shared here.

A number of companies with proven track recordgeneration responded to the RFI with
proposals. There were sufficient responses thasaoneening criteria to provide assurance that
there is sufficient interest in building generatinrthe affected area. Some respondent(s)

proposed combined cycle gas generation while athprpposed simple cycle.
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5.3.3 Types of generation

As part of the generation mix for supplying eletity demand, three types of generation are

needed:
1. Baseload generation to supply the continuous rements of the area;

2. Intermediate generation to ramp up early in theatay shut down in the evening to

supply additional daytime loads; and,

3. Peaking generation to start rapidly to meet thegeak hours of a peak day or, to
provide immediate capacity support in the evergystem contingencies.

Generally speaking, combined cycle gas generasisniied to intermediate duty while simple
cycle is more suited to peakiligCombined cycle generation typically has a higtegital cost
but a lower operating cost than simple cycle ofMV&h basis. As a result, it is designed to run
more often than simple cycle, and is more efficighén running. Additionally, a combined

cycle generator produces lower emissions per mettiqaoar than simple cycle.

Either generator can alleviate the Northern YorkgiBe bulk supply bottleneck, and either must
be running before a contingency, not after one clf a transmission line fails and the
generator is not already running, then voltageapsk will be quick and an interruption to the
entire area will occur. Either type of generatoisimun during peak load periods when a single

transmission line cannot carry the area load.

Since the issuance of the generation RFI, furthetiss by the OPA and input from the Working
Group and interested parties have modified a numberguirements in the original RFI. They

are:

* Assuming the implementation of the CDM/transformatdistribution options in 2006,

the resulting need date for generation can be ddlagyond 2006. However, an early in-

®In a simple cycle generator, burning gas is usepin a turbine which produces electricity andteé®at. In a
combined cycle generator, the waste heat is capame used to spin a steam turbine to produceiadalit
electricity.
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service date would still be beneficial in view bétneed for additional generating

resources for the system in the 2008 to 2011 tramad.

* There is a requirement for the generating unitdarthern York Region to be in-service
and operating during peak load periods. In timhemthe units are not operating, they
may be called upon to be in-service quicklg.( in minutes) in the event of system

outages or the need to support system voltages.

A study performed by London Economics for the OFPwluded as Exhibit G, has confirmed

that there is a need in Ontario for peaking gererand elaborated on the range of needs. In
locating peaking resources, consideration musivengdo the incremental costs for major cost
categories such as land, mitigation, fuel sup@yyvall as the potential for lower economies of
scale if a smaller generator is required. Forgga®eration, the availability of an adequate gas

supply will differentiate the cost of generationoine location versus another.

A practical combined cycle generating plant wowdddato be within the 300-350 MW range to
meet the minimum firm capacity requirements of INerh York Region, much larger than would
be required to provide a local solution for conting load supply after the first contingency loss.
However, this high range does provide benefit®&al Isupply security in Northern York Region.
Simple cycle plants can meet both the minimum mesoents, and maintain reasonable
maximum size limits. Individual generator unit Sz less than 50 MW have advantages in
reducing total plant size because the loss of @negtor is less significant than with larger
generator unit sizes. From a technical standpai@80 kV-connected simple cycle generating
plant with a maximum size in the range of 200 MV2%® MW would provide a practical
solution to the bulk supply bottleneck, but withvér benefits on load supply security than a
larger combined cycle plant.

54 Local Generation vs. System Generation & Transmission

The supply bottleneck can be addressed by onecmWays: new local generation or additional
transmission to deliver new system generationécatiea. In either case new generation will be
required to meet the demands of new load. Detemgiwwhether new local generation or new

system generation along with upgraded transmidaifities is a more suitable approach
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depends on the cost of providing transmission itogomew system generation into York Region,

and the incremental cost of providing generatiaally in York Region.

54.1 Economic analysis

Whether building a local generator, or a systemeggor plus a transmission line, the cost of
building the generator is constant. Only the inoatal generator costs associated with location
and the transmission costs varies between the Asa result, to compare the economics of the
two bulk supply options, incremental location castsl transmission costs were compared. The
full report analysing the economics of the two ops$ can be found in Exhibit H. The main
distinction factored into the comparison betweearalimg a generator locally versus at the most
economical location on the system is the fuel @gficost. This incremental cost is less for a
simple cycle generator than a combined cycle gémesance the former is expected to run
considerably fewer hours and is smaller, therefising less fuel. In either case, the incremental
fuel cost has the effect of increasing the marguoal of the unit, reducing the number of hours

itis run.

This additional fuel cost to local generation ifsef by reduced transmission losses associated
with generating power at the most economical locaéind transmitting it to the local area.
Once these costs are accounted for, the differeetvecen the net present value of a new local
generator and the net present value of a new syg@@rator and transmission line can be
calculated to determine the difference in cost betwthe options. In this case, the most
economical local generator is $40 million to $80iom cheaper than the shortest length
transmission option, with the lower end correspogdo an all overhead transmission line and
the higher end corresponding to an all undergraatde. The economic analysis tends to
favour local generation over system generation fparssmission.

542 Other considerations

Although the economic analysis favours local gamanathere are a number of other factors to
be considered. One key factor is the availabdftgas supply. In this case, because Northern
York Region is a summer peaking area, when gasssih demand, gas supply in the region at
peak times is available. Additionally, through thaensive stakeholdering process described in

Section 1.4, the OPA identified a greater commuadgyeptance of generation over upgraded
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transmission facilities. Lastly, local generatmnovides the benefits of relieving the loading on
the four 500/230 kV autotransformers at Claireville. Assuming 200 MW of generation would
be installed, it would reduce the loading of eautomansformer by approximately 20 MW.

55 Conclusion

The OPA believes that the bulk supply bottleneakloa best addressed through generation
installed locally. In the event that no succespfocurement contract for local generation is
concluded, the OPA recommends supplying Northemrk Region with system resources and
additional transmission facilities. The most solgaoption for this case is to upgrade the line
from Buttonville TS to Gormley with a double-cir¢@30 kV line and build a transformer

station at Gormley.
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6 RECOMMENDATIONS

6.1 Overview

The OPA has adopted a two-phase integrated soltdioreet the growing needs in Northern
York Region. The purpose of Phase | is to take édhiate actions that will address the supply
shortfalls that have been in place since 2002. ifiteation of Phase Il is to provide a solution
that will continue to meet the growing needs intNern York Region. This can be done in one
of two ways—through the construction of local getien or the upgrade of transmission

capability to the region to bring in system genierathat must be installed elsewhere.

One of the key benefits of a two-phase solutiathas Phase | provides sufficient time for either
generation development or the implementation od@simission solution to Northern York

Region. If one solution proves unworkable, therstill an opportunity to pursue the other.

6.2 Phase | for Northern York Region

Immediate action for the summer of 2006 is to iasesthe amount of static capacitors at
Armitage TS and implement as much of the plannedashel response as possible. In
conjunction with this, the OPA recommendation iptoceed with the construction of a new
transformer station at Holland Junction, along siiditic capacitors at this station. When
complete, this station and the capacitor instaltetiwill meet the urgent need providing enough
time to develop a solution to address the ongamad growth. In addition to recommending
building new transformation facilities and the reqd feeders, the OPA will acquire as much
DR as economically justifiable and will encouragaservation programs in the region. The
effects of this CDM should be monitored at leasanorannual basis and the load forecasts

updated accordingly to provide better informationthe timing of the Phase Il recommendation.

6.3 Phase Il for Northern York Region

The preferred Phase Il solution is to provide l@gleration within Northern York Region.

One suggestion put forward during a working groegsgn was to have “decision points” and
reconsider at the last possible opportunity whetingrot generation is still needed and should go

ahead or if the load growth has tapered sufficyetiough effective CDM or otherwise to
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eliminate this need. While the suggestion hastiierihe context of a province with a need for
peaking generation and the already significant s@¢torthern York Region, the risk of
developing stranded assets is minimal. Consistéhtthis, the sooner the generator is available
to support the capacity needs in the provinceb#tter. To relieve the supply bottleneck,
generation is required to be in service by 201bweler, to provide security of supply to
Northern York Region and to augment the bulk supplgccordance with this Phase Il
recommendation, the OPA will undertake a procurdrpescess to acquire the recommended
generation resources in Northern York Region ay @ar2008. The timeline will be sufficient to
allow proponents to develop quality proposals anmdtie OPA to ensure a fair and competitive

process.

Building new generation requires environmental andther regulatory approvals. Although the
responses to the RFI for local generation have dstrated interest in developing generation in
Northern York Region, there is nevertheless athsik this development will not occur. In such
a case, the OPA recommends supplying Northern Rexdion from system resources via a
transmission solution. This also requires envirental and/or other regulatory approvals.

Along with the development of either local genenator transmission plus system generation
will be the need for another transformer statidhis is also required by 2011, but may be
deferred by successful conservation and demandgeamant initiatives. Depending on whether
the local generation or transmission approachlisvi@d, an appropriate location for this
transformer station should be sited and proteaieéuture use. For the local generation
solution, the preferred site for a new transforstation has already been identified and is in
Aurora, a short distance from Armitage TS. Fortthasmission solution, the preferred location

is in the vicinity of Gormley.
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6.4 Responses to OEB

The OPA submits that

1. In Northern York Region

a.

Experience with actual transformer loading at Aagé TS during summer 2005
has demonstrated a shortfall of approximately 53 bMrfansformation capacity

In the next 10 years the load forecast shows hesetwill be a need for an
additional 140 MW of bulk supply.

2. As part of a two-phase solution, Phase | involvesediately

a.

Pursuing a target of 20 MW of demand responseditiad to the aggressive
pursuit of as much CDM as is economic in accordavite OEB Option 4,

Building a new transformer station at Holland Jwncin accordance with OEB
Option 3, and

Adding static capacitors to the new station at &fadl Junction as well as at the
existing Armitage TS to improve voltage stability.

3. Phase Il involves

a. Procuring local peaking generation in accordan¢k @EB option 4 to be online

no later than 2011 but preferably earlier, by 2B@®ssible, and constructing a
transformer station in Aurora by 2011 or latehié theed is deferred by CDM, or,

In the alternative if no generation procurementi@ut is concluded, developing
new transmission facilities from Buttonville to @ipNorthern York Region with
system resources and building a new transformaoste the vicinity of
Gormley by 2011, or later if the need is deferrg CIDM.
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7 REGULATORY APPROVALS REQUIRED

The OEB, in its letter dated July 25, 2005, stdiexd it may determine, once it has reviewed the
OPA'’s evidence, that one or more of the optionemawended by the OPA are necessary. If so,
the OEB states that “there will be a subsequentlatgry process to direct or authorize the
preferred option”. The letter notes the OEB’s poteeorder that a transmission or distribution
option be implemented. It also addresses the pointie OEB to approve the recovery by the
OPA of its costs under contracts to procure supgapacity or demand response prior to an OEB

approved Integrated Power System Plan and procurtgpnecess being in place.

The OPA will be guided by whatever process the @H8pts with respect to the OPA’s
proposals for transformer stations and static aagrac With respect to the procurement of local
peaking generation proposed by the OPA, the OPkaypply to the OEB for recovery of its
costs under this contract, if and when the OPAdmisred into such a contract following a
successful procurement process. Any such contratthe OPA enters into will be subject to

obtaining the necessary approval from the OEB.

The procurement of demand response is part of B OPhase | recommendation and so is on
a faster time-line than the procurement of genamaflhe OPA intends to act under the
Minister’s direction contained in his letter to t&®A dated June 15, 2005 to contract for “250
MW or more of demand side management and/or demeapbnse initiatives across the
province” in procuring demand response in York Regin acting under the authority of this
directive, no OEB approval of the costs relateduoh contracts will be required.
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