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ONTARIO POWER GENERATION

ASSESSMENT OF REGULATED ASSET DEPRECIATION RATES AND
GENERATING STATION LIVES

PART I. INTRODUCTION
SCOPE

This report sets forth the results of the Gannett Fleming Canada ULC (“Gannett
Fleming”) review of the Ontario Power Generation Inc. (“OPG” or “the Company”)
average service life estimates based on December 31, 2012 asset values and for
Niagara Tunnel placed in-service in 2013. The average service life estimates
recommended in this report are considered in OPG’s depreciation review process in
establishing the asset depreciation rates and generating station lives for the Property,
Plant and Equipment (“PP&E”) of OPG’s prescribed facilities, including directly assigned
corporate PP&E balances. As the depreciation and amortization expense is calculated
for revenue requirement purposes, the assets for which average service lives were
analyzed include intangible assets.

The facilities for which average service lives were analyzed consist of two
nuclear generating stations (Pickering and Darlington) and 54 hydroelectric stations,
including six stations (the “previously regulated hydroelectric facilities”) that were
prescribed by Ontario Regulation 53/05 under the Ontario Energy Board Act, 1998
effective 2005 (Sir Adam Beck I, Il and the Pump Generating Station; DeCew Falls |

and Il; R.H. Saunders) and 48 stations (the “newly regulated hydroelectric facilities”)
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that are proposed to be prescribed, as announced by the Government of Ontario in a
proposed amendment to Ontario Regulation 53/05.*
Given the similarity of the plant making up both the previously and newly
regulated hydroelectric facilities, the assets of both groups of facilities are categorized
by OPG using the same asset classes, with the same average service lives. As part of
this study, Gannett Fleming specifically reviewed the operating considerations and
typical station configurations of the newly regulated hydroelectric facilities in order to
determine if this approach is reasonable, or if there is a need for additional
componentization or changes to average service lives specific to these facilities. This

review included site tours of 16 newly regulated faciliies and operational staff

discussions.

REPORT STRUCTURE

Part I, Introduction, contains statements with respect to the scope and plan of the
report and the basis of the study. Part Il, Methods Used in the Estimation of Average
Service Life, presents the methods used in the estimation of average service lives.
Part Ill, Results of Study, presents a summary of the service life estimates and the
comparable peer data used in the development of the average service life estimates.
Schedule 1A of this report summarize the average service life estimates for the
accounts making up the previously and newly regulated hydroelectric facilities.

Schedule 1B of this report summarizes the average service life estimates for all

! Notice of proposed amendment can be found in OPG'’s application to the Ontario Energy Board
for new payment amounts under EB-2013-0321 Ex. A1-6-1, Attachment 3.
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accounts of the prescribed nuclear assets and also separates the nuclear Asset
Retirement Costs (“ARC”), which are depreciated over station lives.
BASIS OF THE STUDY

Background. In March 2007, Gannett Fleming submitted a report titled “Review

of the Ontario Power Generation Inc. Depreciation Review Process” (the “2007
Report”). The 2007 Report presented a summary of the findings of an independent
review of the processes, procedures and methods used by OPG to review its
depreciation expense. The 2007 Report indicated that “Gannett Fleming has found that
the processes, procedures and methods followed by Ontario Power Generation Inc.
adequately meet regulatory objectives regarding depreciation generally accepted by
Canadian regulatory authorities.”® Additionally, Gannett Fleming found that “OPG’s
current Depreciation Review Process results in the depreciation expense component of
the revenue requirement that reasonably and appropriately reflects the consumption of
the average service life of OPG’s regulated assets. Gannett Fleming also views that,
overall, the DRC process is adequate in meeting the generally accepted regulatory
objectives regarding depreciation for regulated North American utilities.”®> Overall, the
2007 Report concluded that the procedural foundation upon which OPG’s Depreciation
Review Committee (“DRC”) has developed average service life estimates is robust and
appropriate. The 2007 Report contributed, in part, to the Ontario Energy Board (“OEB”)
Decision EB-2007-0905 finding that the approach employed by OPG in the

development of its depreciation expenses is reasonable.

% Cover Letter to the 2007 Report.
#2007 Report, page IlI-2.
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In 2011, Gannett Fleming was retained by OPG to complete a comprehensive
assessment of the asset depreciation rates and generating station lives of OPG’s
regulated assets as of December 31, 2010. As noted in the report titled “Assessment of
Regulated Asset Depreciation Rates and Generating Station Lives” dated December 16,
2011 (the “2011 Depreciation Study”), the DRC had continued to follow the methods as
outlined in the 2007 Report in the four years since the issuance of that report.
Furthermore, Gannett Fleming found that OPG had modified and adapted its processes
to address the key recommendations in the 2007 Report. As such, Gannett Fleming
viewed that the then currently approved average service life estimates continued to be
based on a procedurally sound and reasonable DRC process. In light of this, Gannett
Fleming found much of the work prepared by the DRC over the preceding several years
to be a reliable information source in the course of conducting the 2011 Depreciation
Study. The 2011 Depreciation Study recommended the continuation of the currently
approved average service life estimates for all plant accounts for OPG’s regulated
assets, with three modifications to the average service life estimates to the hydroelectric
accounts, including the creation of a new plant account for security systems. OPG
implemented these modifications for all of its hydroelectric operations effective January
1, 2012.
The 2011 Depreciation Study also recommended the continuation of the then
current life span dates for the regulated stations, including the Pickering A and Pickering
B nuclear units (how more generally described as Pickering to reflect the consolidation
of the units into a single station), pending the technical results of a pressure tube study.

Specifically, Gannett Fleming noted the following: “Gannett Fleming believes that until
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the review of the Pickering B plant is completed it is premature to adjust the life span
date of Pickering A from the current date of December 31, 2021. Gannett Fleming also
believes that the use of a life span of September 30, 2014 for Pickering B is appropriate
until such time as reviews to determine the economic feasibility of a major pressure tube
program are completed, which Gannett Fleming understands is expected in 2012. In
the circumstance that the assessment of the condition of the Pickering pressure tubes
results in a decision that the Pickering plant cannot continue operations, future
depreciation reviews may be required to adjust the life span date of the Pickering A
units.”

As anticipated in the 2011 Depreciation Study, the results of the work program
related to the Pickering B (now known as Pickering Units 5 through 8) pressure tubes
confirmed in 2012 that these units could operate beyond September 30, 2014. In
addition, the Niagara Tunnel, which represents a significant new addition to the PP&E of
OPG's regulated assets, was placed in-service in 2013, and 48 additional OPG
hydroelectric facilities are proposed to become subject to OEB regulation. In light of
these developments, OPG issued a Request for Proposal in 2013 for a new
independent depreciation study. Gannett Fleming was retained to provide an
independent professional opinion regarding the average service life estimates used by
OPG for the previously and newly regulated assets, leading to the recommendations
and conclusions as contained in this report. Gannett Fleming used a similar approach

to the 2011 Depreciation Study in arriving at these recommendations and conclusions.

The DRC has continued to follow the methods outlined in the 2007 Report,

42011 Depreciation Study, page 11-12.
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having modified and adapted its processes to address key recommendations in that

report. As such, the currently approved average service life estimates, as modified by

the results of the 2011 Depreciation Study, continue to be based on a procedurally

sound and reasonable DRC process. Given this previously-reviewed DRC process, the

prior Gannett Fleming findings regarding this process, and the review of the DRC work

by Gannett Fleming as part of the 2011 Depreciation Study, Gannett Fleming, to a large

extent, continues to find the work prepared over the past several years by the DRC to

be a reliable information source. While the 2007 Report and the 2011 Depreciation

Study were focused on the prescribed facilities, OPG’s internal DRC review process

applies to all of OPG's hydroelectric facilities, including the newly regulated

hydroelectric plants. In light of this and given the similarity of plant assets and asset

management programs across OPG’s hydroelectric fleet, Gannett Fleming also finds

the DRC work to be, to a large extent, a reliable source of information for the newly

regulated hydroelectric facilities.

With the exception of minor fixed assets, which represent approximately 2% of
OPG’s total regulated investment excluding ARC, OPG continues to depreciate its
regulated assets using a straight line method of depreciation, with the depreciation rates
being calculated based on the Average Life Group — Whole Life Procedure. The
Average Life Group — Whole Life procedure has been used by OPG for a number of
years and has previously been approved by the OEB.

Service Life Estimates. The service life estimates presented herein are based on

commonly accepted methods and procedures for determining average service life

estimates for electric utility plant, and consideration of information obtained about
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condition assessments through discussion with OPG operating staff and site tours. The
service life estimates were based on in-service asset values through December 31,
2012 (with the exception of the Niagara Tunnel which was placed in-service in 2013), a
review of the Company’s practices and outlook as they relate to plant operation and
retirement, and the service life estimates for other electric generation companies.
The average service life estimates for each depreciable group were reviewed
based on the professional judgment of Gannett Fleming. In reviewing the average
service lives, Gannett Fleming gave consideration to the average service lives currently
approved for use by OPG; the results of the 2011 Depreciation Study; the approved
service life estimates for a peer group of electric generation companies; the experience
of internal OPG operating and management staff; assessment of asset conditions; and
the experience of Gannett Fleming in selecting average service lives for similar plant.
Gannett Fleming's review of the average service lives for the Niagara Tunnel is
discussed specifically in Part Il of this report.

Depreciation Policy. In the review of OPG’s plant account structure, Gannett

Fleming considered the expectation of the diversity of asset retirement ages within each
account in the development of the average service life estimate for each account. The
use of the Average Life Group - Whole Life Procedure applies the same annual accrual
rate to all vintages of plant, which is calculated by dividing 100% by the average service
life estimate. As such, a common life estimate is applied to each of the asset vintages,
and each of the assets within each vintage. This procedure is widely used by a number
of regulated electric utilities throughout North America, and results in a reasonable

recovery of capital investment.
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Depreciation related to the nuclear asset classes continues to be based on the
lesser of the generation station life or asset class life. Hydroelectric generating stations’
lives, including those of the newly regulated hydroelectric stations, are considered to be
limited by the service lives of the dams; however, since the dams have service lives that
exceed those of most other asset classes, Gannett Fleming is of the view that they are
not a significant limiting factor at this time.

As discussed later in this report, based on its review, Gannett Fleming has
recommended that two new hydroelectric plant accounts and two new nuclear plant
accounts be created in order to separate certain assets currently recorded in other
accounts. Gannett Fleming also understands that, for ease of future average service
life reviews, the DRC is considering a recommendation for a disaggregation of Account
15340000 — Nuclear Process Systems into separate, new plant accounts for major
types of systems. The new accounts would have the same average service life of 55
years as Account 15340000. Gannett Fleming agrees with this approach, as it would

facilitate future service life reviews.

RECOMMENDATIONS

The average service life estimates set forth herein apply specifically to the PP&E
(including intangible assets) of OPG’s previously and newly regulated hydroelectric
facilities and prescribed nuclear facilities, including directly assigned corporate PP&E,
as of December 31, 2012 and the Niagara Tunnel placed in-service in 2013. The
average service life recommendations contained in this report should be applied to all

assets within each group of assets. As described in the Results section of this report,



Filed: 2013-12-05
EB-2013-0321
Ex. F5-3-1
Gannett Fleming is recommending six changes to the average service life estimates, as
follows:

e Account 10318000 - Hydroelectric — Gates, Stoplogs and Operating
Mechanisms — Change average service life estimate from the currently
approved 50 years to 55 years;

e New Account — Hydroelectric — Roofing — Create a new plant account with an
average service life estimate of 30 years;

e New Account — Hydroelectric — Fencing — Create a new plant account with an
average service life estimate of 25 years;

e New Account — Nuclear — Roofing — Create a new plant account with an
average service life estimate of 25 years;

e New Account — Nuclear — Large Circulating Water Motors (greater than
200Hp) — Create a new plant account with an average service life estimate of
30 years; and

e Reclassification of assets for nuclear turbine generator controls from existing
Account 15411100 — Turbines and Auxiliaries with a 55-year average service
life to existing Account 15600000 — Nuclear — Instrumentation and Control

with a 15-year average service life.

Gannett Fleming is also of the view that, as recommended by the DRC in 2012, a
new hydroelectric plant account with an average service life estimate of 90 years should

be established for the tunnel lining of the new Niagara Tunnel.
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Continued surveillance and periodic revisions are required to maintain use of
appropriate average service lives and depreciation rates. Each account should be
subjected to a complete depreciation study which re-evaluates its average service life
estimates periodically. Gannett Fleming notes that the practice of OPG to review its

various asset accounts and depreciation service lives over an approximate five-year

cycle meets this common depreciation practice.
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PART Il. METHODS USED IN
THE ESTIMATION OF AVERAGE SERVICE LIFE

DEPRECIATION

Depreciation, in public utility regulation, is the loss in service value not restored
by current maintenance, incurred in connection with the consumption or prospective
retirement of electric generation plant in the course of service from causes which are
known to be in current operation and against which the utility is not protected by
insurance. Among the causes to be given consideration are wear and tear,
deterioration, action of the elements, inadequacy and obsolescence.

Depreciation, as used in accounting, is a method of distributing fixed capital
costs, less net salvage, over a period of time by allocating annual amounts to expense.
Each annual amount of such depreciation expense is part of that year's total cost of
providing utility service. Normally, the period of time over which the fixed capital cost is
allocated to the cost of service is equal to the period of time over which an item renders
service, that is, the item's service life. The most prevalent method of allocation is to
distribute an equal amount of cost to each year of service life. This method is known as
the Straight Line method of depreciation.

As described in earlier sections of this report, the recommendations of this report
are to continue to incorporate the depreciation practices historically used at OPG,
namely that the depreciation expense be calculated in accordance with the Straight Line
method of depreciation, incorporating the Average Life Group - Whole Life procedure in
the calculation of the depreciation rate. The calculation of annual depreciation expense
based on the Straight Line - Average Life Group - Whole Life procedure requires the

estimation of average life as discussed in the sections that follow.



Filed: 2013-12-05
EB-2013-0321
Ex. F5-3-1

AVERAGE SERVICE LIFE

The use of an average service life for property groups that include large numbers

of similar assets implies that the various units in the group have different lives. Thus,

the average life may be obtained by determining the separate lives of each of the units,

or by constructing a life estimate that considers the retirements of units which survive at

successive ages. The average service life estimates reviewed by Gannett Fleming

were based on judgment which considered a number of factors, including:

e Understanding of the processes used in the development of the currently
used average service life estimates through the completion of a prior review
of the DRC process filed in EB-2007-0905, and through the completion of the
2011 Depreciation Study;

e Understanding of the assets currently in service through discussions with
company staff, including representatives of the nuclear and hydroelectric
generation operating units;

e Physical site tours of nuclear and newly regulated hydroelectric generation
sites;

e Review of current accounting practices and procedures applied and their
consistency with those in place during the review submitted in EB-2007-0905
and those reflected in the 2011 Depreciation Study;

e Review of analyses provided to DRC;

e Average service life estimates from other peer electric generation companies;
and,

e The general experience and professional judgment of Gannett Fleming.
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Prior Assignments and Review of the DRC Process. Gannett Fleming had been

previously retained in 2007 to review the practices and procedures used by the DRC in
the completion of prior depreciation studies, and, in 2011, for the completion of a full
depreciation study. The 2007 review resulted in a report of the findings of Gannett
Fleming which were submitted to the management of OPG in 2007. The 2011
Depreciation Study resulted in a report dated December 16, 2011, which was submitted
to management of OPG in 2011 and, in 2013, filed by OPG in OEB proceeding EB-
2013-0321. These prior reviews provided Gannett Fleming with an understanding of the
processes used by OPG in the determination of average service life estimates, a
general understanding of the type of generation plant in service at OPG, and an
understanding of the regulatory oversight of the Ontario Energy Board.

Operating Discussions _and _Site Tours. Discussions with operating

representatives and the physical site tours undertaken by Gannett Fleming provided
Gannett Fleming with an understanding of the type of assets in service for both nuclear
and hydroelectric service. The site tours provide Gannett Fleming with the necessary
background to make an assessment of the physical installations of the OPG plant, and
to understand the type of plant in service and the operating conditions of the facilities.
The operating interviews are undertaken to understand the historic operating conditions
that have led to retirement of plant in the past and to understand the current condition of
the assets which may impact future retirement plans. The operating interviews were

conducted both during the Gannett Fleming tours of the physical facilities and
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immediately following the tours, and again after Gannett Fleming completed an initial

analysis of the average service life expectations.

In conducting the 2011 Depreciation Study, Gannett Fleming toured the following

generation sites:

R.H. Saunders Hydroelectric Generating Station;
Sir Adam Beck | Hydroelectric Generating Station;
Sir Adam Beck Il Hydroelectric Generating Station; and

Darlington Nuclear Generating Station.

The scope of this report includes the review of the newly regulated hydroelectric

generation plants. In order to gain a better understanding of these assets and as part of

the assessment of nuclear assets, Gannett Fleming toured the generation plants listed

below in the course of this assignment. Gannett Fleming toured a total of 16 newly

regulated hydroelectric facilities, representing a range of different types and sizes of the

facilities.

Chats Falls Hydroelectric Generating Station;
Arnprior Hydroelectric Generating Station;
Stewartville Hydroelectric Generating Station;
Calabogie Hydroelectric Generating Station;
Barrett Chute Hydroelectric Generating Station;
Chenaux Hydroelectric Generating Station;

Des Joachims Hydroelectric Generating Station;

Otto Holden Hydroelectric Generating Station;
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e Bingham Chutte Hydroelectric Generating Station;

¢ Big Chute Hydroelectric Generating Station;

e Ragged Rapids Hydroelectric Generating Station;

e Hanna Chute Hydroelectric Generating Station;

e South Falls Hydroelectric Generating Station;

e Elliot Chute Hydroelectric Generating Station;

e Tretheway Falls Hydroelectric Generating Station;

e Big Eddy Hydroelectric Generating Station;

e Darlington Nuclear Generating Station; and

e Pickering Nuclear Generating Station.

Tours of the above generating stations provided Gannett Fleming with the
necessary background to complete this assignment. During and immediately following
each of the above site tours, interviews of the operational representatives were
undertaken by Gannett Fleming. These interviews were conducted at the time of the
site tours and covered the following topics, including, where applicable, inquiries
regarding operational or other changes since the 2011 Depreciation Study:

e Operating history of both the plant being toured and of other similar plant not

toured;

e Replacement history of major plant components and review of significant

retirement programs;

e General operating experience of the major plant components;

e Review of any life restricting operational issues;
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e Review of any issues that have emerged during the DRC process;
e Review of changes where advancements in technology may cause changes
to average service life indications; and

e Discussions of the manner in which OPG’s hydroelectric plants may be

different than other peer hydroelectric generation plants.

In addition, following the plant tours, discussions were conducted through a number of
telephone interviews held between Gannett Fleming and operational representatives of
OPG.

Review of Accounting Policies. Gannett Fleming had discussions with

management representatives during prior assignments to understand OPG's
depreciation and accounting policies and practices. As part of the current assignment,
Gannett Fleming confirmed with management representatives whether there had been
changes to these policies and practices since the 2011 Depreciation Study and whether
these policies and practices are also applied to the newly regulated hydroelectric plant.

An understanding of the accounting policies is required to:

e Understand the accounting entries associated with the retirement of plant. In
particular, Gannett Fleming required an understanding of the accounting
entries associated with gains and losses on retirement;

e Understand any thresholds or policies with regard to capitalization of major
component as compared to the replacement of minor components of plant

through operating and maintenance budgets; and
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e Determine if a review of the adequacy of the accumulated depreciation

reserve is required.

Gannett Fleming notes that, notwithstanding OPG'’s of adoption of US GAAP, the
current DRC and depreciation policies and practices for the previously regulated assets
are the same as those reflected in the 2011 Depreciation Study. Gannett Fleming also
notes that starting in 2011, all gains and losses on retirement transactions are booked
by OPG for all of its assets to the income statement in the year of the retirement
transaction. In this manner, the accumulated depreciation account does not include
embedded gains or losses from previous retirement transactions. Gannett Fleming
understands that, on an OPG-wide basis, the total cumulative undepreciated value of
embedded past losses, which OPG removed from the net book value of fixed and
intangible assets in 2011, is less than $1M.

Gannett Fleming also notes that any amount of cost of removal (that is not
associated with the retirement of an asset for which an Asset Retirement Obligation
[“ARQ"] is established) is charged directly to the income statement in the year of the
transaction. Both the recording of gains and losses to income and the charging of cost
of removal to income is in accordance with the provisions of US GAAP. As previously
noted in the 2011 Depreciation Study (page I1-7), while these are not the traditional
practices of regulated utilities, Gannett Fleming believes that the nature of the large
plant components and small amount of retirement transactions make this policy viable
and reasonable for OPG. Additionally, because the accumulated depreciation account
does not include adjustments for past retirement transactions the need to test the

adequacy of the accumulated depreciation accounts is eliminated.
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Gannett Fleming confirmed that the same DRC and depreciation policies and
practices are applied by OPG both to the previously and newly regulated hydroelectric

assets.

Analysis and Results of DRC Reviews. OPG is the world’s largest operator of

CANada Deuterium Uranium (“CANDU”) nuclear units, has some of the oldest CANDU
units, and has the most extensive operational knowledge of all CANDU operators in the
world. OPG is heavily involved in technical exchanges with other CANDU operators,
and closely monitors equipment degradation issues in order to assess potential impacts
on OPG’s units. OPG is often the “lead” utility in terms of the knowledge of degradation
issues, which may impact unit and component lives. In the particular circumstance of
the CANDU nuclear installations, OPG internal staff is recognized as experts in the
technology.

The DRC has continued to complete detailed reviews of the average service life
expectations for OPG’s plant accounts. The DRC'’s technical reviews are conducted by
internal and external experts in the specific areas associated with a number of
accounts. As indicated above, the OPG operational staff is considered to be the world
experts in the operational aspects of the CANDU units. As part of the current
assignment and the 2011 Depreciation Study, Gannett Fleming reviewed these
analyses which provided a significant background on the physical condition of the
assets, a meaningful history of the manner in which plant assets have provided electric
generation service over the past many years, and identified major upcoming

replacement or retirement programs.
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Peer Analysis. In order to provide a comparison for each account grouping,

Gannett Fleming selected a peer group of companies to use in the development of
average service lives. The companies selected for comparison were all companies for
which Gannett Fleming has recently completed depreciation studies relating to
Canadian electric generation plants. As such, Gannett Fleming is able to make a
meaningful comparison giving consideration to factors such as capitalization and
retirement policies, maintenance practices, and general operational practices. The
companies selected for comparison were:

e BC Hydro;

e Manitoba Hydro;

e New Brunswick Power;

e Newfoundland and Labrador Power Corporation (Nalcor);

¢ Northwest Territories Power Corporation; and

e SaskPower.

As noted in the 2011 Depreciation Study (page 11-8), asset service lives for
OPG’s hydroelectric asset classes lend themselves to comparison with other utilities
due to the similar nature of the technology used in hydroelectric energy production.
This applies both to the previously and newly regulated hydroelectric assets. As such,
the above utilities provided Gannett Fleming with a comparable base of average service
life estimates to use in the development of the service life estimates for OPG'’s

hydroelectric asset classes.
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Professional Judgment. The use of professional judgment in the development of

average service life estimates is a practice that is appropriate and has been used for
many years before North American regulatory jurisdictions. When available, the use of
statistical analysis of the historic retirement transactions combined with the use of
professional judgment which includes the physical site inspections, review of accounting
procedures and practices, use of operational staff interviews, review of prior studies,
and review of the approved life estimates of peer companies, provides the most
complete method of service life analysis. However, the use of professional judgment
alone also provides an appropriate basis for developing average service life estimates,
when appropriate factors are considered, and has been accepted as a valuable
depreciation analysis tool in many North American jurisdictions.

In the specific circumstances of the OPG average service life estimation, the
volume of historic retirement transactions available to be analyzed is not sufficient to
undertake a detailed study of retirement history. As such, a retirement rate analysis
was not completed by Gannett Fleming. However, all of the remaining life estimation
tools were available and were used to develop appropriate average service life
estimates.

Life Span Dates. Life expectancy of electric generation plant assets is impacted

not only by physical wear and tear of the assets but also by economic factors including
the feasibility of the economic replacement of major operating components or the
economic viability of the plant as a whole. In circumstances where the replacement of
major operating components is not economically feasible, the life of the major

component can be the determining factor of the generation plant and all of the assets
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within the plant. As such, the remaining depreciation life of electric generation plant
assets is the lesser of the physical life expectation of the asset or the period to the end
of the life span of the generation plant.
The use of life span dates for determining depreciable lives for regulated electric
generation plant is common throughout many North American regulatory jurisdictions.
The basis for the determination of the life span date is usually based on one or more of
the following:
e the physical life estimation of the major and vital components of the
generating plant;
¢ the duration of operating licenses;
e precedent and policy of the regulatory jurisdiction;
e expiration of the supply source for which the generation plant is dependent;

and

e expiration of market demand upon which the generation plant is dependent.

In prior depreciation reviews, OPG has determined a life span date for each of
the prescribed nuclear plants. The life span dates have been determined through a
review of the expected life of the significant components at each nuclear site.
Additionally, the life span dates historically have been influenced by the period through
to any required major site refurbishment, as the continued operation of the plant is
dependent upon the ability to economically refurbish the plant for continued use. It is
the experience of Gannett Fleming that the depreciation schedules for most North

American nuclear generation plants are dependent upon appropriately developed life
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span dates. It continues to be the view of Gannett Fleming that the use of life span

dates is appropriate for the OPG nuclear generation plants.

In the 2011 Depreciation Study, it was noted that an assessment of the condition
of the Pickering Units 5 through 8 (formerly Pickering B) pressure tubes was underway
at that time. In that report, Gannett Fleming noted that the use of a life span date of
September 30, 2014 for Pickering Units 5 through 8 was appropriate until such time as
reviews to determine the economic feasibility of a major pressure tube program are
completed, which was expected to occur in 2012. It was also noted that the operation
of Pickering Units 1 and 4 (formerly Pickering A) requires the joint operation of certain
components of both sets of units. As such, both physical and economic considerations
may result in the circumstance that should Pickering Units 5 through 8 be shut down
before Pickering Units 1 and 4, there is a significant likelihood that the operation of
Pickering Units 1 and 4 would not be viable following the shutdown. At that time,
Gannett Fleming was of the view that until the review of pressure tubes at Pickering
Units 5 through 8 was sufficiently complete, it was premature to adjust the life span date
of Pickering Units 1 and 4 from the then current date of December 31, 2021.

In 2012, the DRC considered the impact of the results of the substantial
completion in 2012 of the work program necessary to determine the feasibility of
achieving extended service lives of the pressure tubes at Pickering. Upon receiving
confirmation that the work program indicated high confidence that the operation of the
pressure tubes at Pickering Units 5 through 8 could be extended, the DRC concluded
that the following dates, which were reflected in materials submitted by OPG in OEB

proceeding EB-2012-0002, appropriately recognize the expected average life spans of
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the nuclear stations, for depreciation purposes, effective December 31, 2012:

e Pickering Units 1 and 4 (formerly Pickering A) — December 31, 2020; and

e Pickering Units 5 through 8 (formerly Pickering B) — April 30, 2020.

The above station life span dates reflect the following expected life span dates
for the individual Pickering units:

e Units1,4,7and8-0Q4 2020

e Unit5-Q1 2020

e Unit 6 — Q22019

The life span dates for Pickering Units 1 and 4 were aligned with the last two
units of Pickering Units 5 through 8 in recognition of the technical and economic
considerations that likely would have prevailed against the operation of Units 1 and 4 in
the absence of continued operation of at least two units of Pickering Units 5 through 8.

Gannett Fleming has reviewed the DRC'’s analysis in establishing the above
station and unit life span dates and has concluded that they are reasonable for use in
this study. Gannett Fleming is also of the view that the factors considered and methods
used by the DRC in the assessment of life span dates remain appropriate and
consistent with common regulatory practices and should continue to be used in future
reviews.

As recognized in the previous DRC reviews and the 2011 Depreciation Study, a
major refurbishment program is expected to be undertaken at the Darlington nuclear
site. This continues to be reflected in the life span date of December 31, 2051 for the
Darlington station. Given that the major operating components at the Darlington plant

are expected to be refurbished in the near future, Gannett Fleming finds that the



Filed: 2013-12-05
EB-2013-0321
Ex. F5-3-1

December 31, 2051 date continues to be reasonable, as recommended in the 2012

DRC review.

The previously and newly regulated hydroelectric plant dams are considered to
be the life-limiting component of these stations, but since the dams have service lives
that exceed that of most other classes, Gannett Fleming is of the view that they are not

a significant limiting factor.

Niagara Tunnel. In March 2013, the Niagara Tunnel Project was placed in-

service. The scope of the project included the design, construction and commissioning
of a new, 10.2 kilometer long diversion tunnel from a new intake under the existing
International Niagara Tunnel Works structure in the upper Niagara River above Niagara
Falls to a new outlet canal feeding into the existing Sir Adam Beck (“SAB”) Pump
Generating Station canal. This tunnel supplements the diversion capacity of the two
existing tunnels that bring water from the Niagara Falls to the SAB stations, and
therefore enables additional generation from these facilities. The new diversion tunnel
and related works were delivered under a Design-Build Agreement between OPG and
its main contractor.

The new tunnel was constructed using a two-pass tunneling system, with the
initial pass consisting of the excavation of the tunnel using a tunnel boring machine and
the installation of the initial lining using steel supports in the tunnel roof and a full
circumference layer of shortcrete (sprayed concrete). The permanent lining comprised
of an impermeable membrane generally surrounding un-reinforced concrete locked in

place by cement grout was installed as part of the second pass.
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The Niagara Tunnel is a significant investment of approximately $1.5 billion in
OPG's rate base. This cost largely related to the tunneling activity (approximately $900
million) and to the installation of the tunnel lining (approximately $375 million)> The life
expectation of the investment associated with the tunneling is considered to be the
same as the life expectations of the two existing tunnels at the Niagara Falls. As such
the investment associated with the tunneling for the project has been grouped with the
investment associated with the existing tunnels. Gannett Fleming agrees with this
treatment. The material and installation techniques used for the lining of the new tunnel
are significantly different than the linings of the existing two tunnels. Based on its
review of the technical specifications and requirements for the new tunnel as well as
other documentation and discussions, Gannett Fleming supports the recommendation
of the 2012 OPG DRC that a longer service life of 90 years (as compared to the 75-year
life applied to the lining material in the existing tunnels) be used for the investment
specific to the tunnel lining of the new tunnel. A further discussion of the recommended

service life for the new tunnel lining is found in Appendix 1.

®> Amounts are for the Niagara Tunnel addition placed in-service in March 2013.
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Filed: 2013-12-05
EB-2013-0321
Ex. F5-3-1

PART Ill. RESULTS OF STUDY

QUALIFICATION OF RESULTS

The review of the reasonableness, and recommended alternative average
service life estimates related to plant in service as of December 31, 2012 and the
Niagara Tunnel placed in service in 2013 is the principal result of the study. Continued
surveillance and periodic revisions are required to maintain continued use of
appropriate average service lives. An assumption that life estimates can remain
unchanged over a long period of time implies a disregard for the inherent variability in

service lives and for the change of the composition of property in service.

SUMMARY OF RESULTS

Gannett Fleming has reviewed the life span dates and average service life
estimates for all regulated generation plants and asset categories, considering the
factors as identified in Part Il of this report. While this review included an analysis of all
asset categories, additional focus was placed on the investment categories that
comprise the majority of the plant in service.

Gannett Fleming recommends the use of the life span dates as discussed in Part
Il of this report. Furthermore, Gannett Fleming recommends the continued use of the
currently approved average service life estimates, as modified for the results of the
2011 Depreciation Study, for all accounts with the following exceptions:

e Account 10318000 — Hydroelectric Head Gates, Stoplogs and Operating

Mechanisms — Average service life to be changed from the currently

approved 50 years to 55 years;
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e New Account — Hydroelectric — Roofing — Create a new plant account with a

30-year average service life to separate roofing from other plant accounts;

e New Account — Hydroelectric — Fencing — Create a new plant account with a

25-year average service life to separate fencing from other plant accounts;

e New Account — Nuclear — Roofing — Create a new plant account with a 25-

year average service life to separate roofing from other plant accounts;

e New Account — Nuclear — Large Circulating Water Motors — Create a new

plant account with a 30-year average service life to separate large motors
(greater than 200 Hp) from other plant accounts; and

e Reclassification Between Accounts — Nuclear —Turbine Generator Controls —

Reclassify nuclear turbine generator controls from Account 15411100 —
Nuclear — Turbines and Auxiliaries with a 55-year average service life to
Account 15600000 — Nuclear — Instrumentation and Control with a 15-year

average service life.

The above recommendations for the hydroelectric plant accounts apply both to
the previously and newly regulated hydroelectric assets. Gannett Fleming also agrees
with the 2012 DRC recommendation that a new, separate hydroelectric plant account
with an average service life estimate of 90 years be established for the tunnel lining of
the new Niagara Tunnel placed in service in 2013.

A detailed discussion of the reasons and factors considered leading to the

recommended changes for the above accounts is provided in Appendix 1 to this report.
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Additionally, Gannett Fleming is satisfied that it is appropriate for OPG to
categorize the assets making up both the previously and newly regulated hydroelectric
facilities into the same plant accounts, with the same average service lives. In order for
this approach to remain reasonable over time, future reviews of asset service lives for

the hydroelectric plant accounts should continue to consider whether the conclusions of

such reviews and the underlying analysis are applicable to both groups of assets.

DESCRIPTION OF APPENDICES

Appendix 1 to this report provides a summary of the factors considered in the
review of each of the major accounts in which Gannett Fleming is recommending a
change, as well as the lining of the new Niagara Tunnel. While Gannett Fleming
reviewed all accounts listed in Schedule 1A and Schedule 1B, Appendix 1 only
provides detailed analyses of the accounts in which a change to the average service life
estimate is recommended, as well as the lining of the new Niagara Tunnel.

Appendix 2 to this report provides a listing of the newly regulated hydroelectric

stations.
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ONTARIO POWER GENERATION INC.
Detailed Discussion Related To Accounts Where An
Average Service Life Change Is Recommended

Account 10318000 — Hydroelectric Gates, Stoplogs and Operating Mechanisms

Current Average Service Life Estimate — 50 years

Recommended Average Service Life Estimate — 55 years

Average of Peer Average Service Lives — 72 years (Range from 50 to 100 years)
Discussion:

This account includes the investment in a number of the operating mechanisms
related to the hydroelectric dams, including the head gates and stoplogs. Since the
1990’s, OPG has been engaged in a significant gate replacement program. The
average replacement age of the original gates has been 40 to 60 years. OPG’s Dam
Safety Program mandates rigorous annual functional testing, inspection and gate
maintenance. Experience gained through these monitoring and assessment programs
has shown that after 40-60 years of service life, the gates typically require an extensive
rebuild. Replacement parts or components may no longer be commercially available
requiring extensive and costly re-engineering to restore original functionality. Replacing
with a current gate design takes full advantage of improvements in manufacturing
processes, operating mechanism design, material properties, electronic controls, etc.
that have occurred over the past 50 years.

Integration of wind and other intermittent renewable sources of generation has
increased over time and is expected to continue into the future. As a result, increased
cycling of hydro generating units has been experienced, along with a similar increase in
gate operation cycles.

In making the recommendation for an increase to the average service life
estimate, Gannett Fleming has specifically noted that the life estimates of the peer
group have been increasing in recent depreciation studies. A review of peer companies
has indicated average service life estimates for the peer group of companies now range
from 50 years to as long as 100 years. However, it is noted that the peer companies at
the longer end of this range include this investment in their overall dam structures
accounts. With the removal of the longer life peer indications from the peer analysis the
comparable life estimates of the peer group range from 50 to 80 years with an overall
average of 55 years.
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The recommended 55-year average service life estimate has been developed
giving consideration to all of the above influences. It is expected that improvements in
gate design and reliability will be partially offset by moderately increasing frequency of
operation, thus the currently assigned life of 50 years can be increased to 55 years,
which is consistent with the indications from the adjusted peer analysis.
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ONTARIO POWER GENERATION INC.
Detailed Discussion Related To Accounts Where An
Average Service Life Change Is Recommended

NEW ACCOUNT — Hydroelectric Fencing

Current Average Service Life Estimate — 100 years
Recommended Average Service Life Estimate — 25 years
Average of Peer Average Service Lives — 25 to 30 years
Discussion:

This account would include the OPG investment related to site parameter fencing
at the hydroelectric facilities. During the operational tours conducted by Gannett
Fleming it was specifically noted that OPG had recently undergone a significant
program to upgrade its site parameter fencing. OPG intends to continue its focus on
public safely through the planned continuation of this program. As such, it is
appropriate to set up a separate account for fencing.

A review of the peer companies has indicated average service life estimates
ranging from 25 to 30 years with most peer utilities using 25 years. Therefore, based on
a peer analysis, an average service life of 25 years is reasonable. Discussions with
OPG operational staff have also confirmed that the use of a 25-year average service life
for this new account is reasonable.
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ONTARIO POWER GENERATION INC.
Detailed Discussion Related To Accounts Where An
Average Service Life Change Is Recommended

NEW ACCOUNT — Hydroelectric Roofing

Current Average Service Life Estimate — 75 to 100 years
Recommended Average Service Life Estimate — 30 years
Average of Peer Average Service Lives — 30 years
Discussion:

This proposed new account relates to the OPG investment in roofing which has
shown to have a materially shorter life than the associated buildings. Historically,
several of OPG hydroelectric plant roofing systems have reached between 25 to 50
year service life milestones before complete replacement. However, the service life is
dependent on the type of roofing material utilized and exposure conditions. The original
multi-layer tar and felt roofing systems (with gravel protection) have averaged over 40
years, while the newer roofing systems (EPDM, PVC and TPO) have averaged about
25 to 30 years. The past issues (e.g., premature joint failures, cracking, poor wear
resistance, etc.) with the newer systems have been partially resolved through modern
material formulations and installation improvements.

A review of the peer companies that have componentized roofing into a separate
category has indicated average service life estimates of 30 years. It is also the view of
the OPG operational staff that the roofing materials and installations systems currently
in place systems will achieve an average service life of 30 years. Therefore, based on
the peer analysis, discussions with OPG operational staff, and Gannett Fleming’s
experience the use of a 30-year average service life for this new account is proposed.
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ONTARIO POWER GENERATION INC.
Detailed Discussion Related To Accounts Where An
Average Service Life Change Is Recommended

NEW ACCOUNT — Nuclear Large Circulating Water Motors

Current Average Service Life Estimate — 40 to 55 years
Recommended Average Service Life Estimate — 30 years
Average of Peer Average Service Lives —N/A

Discussion:

This proposed new account relates to the OPG investment in large electric
motors of more than 200 horsepower with operating voltages between 2kV and 15kV
being used for critical operations and safety systems. A review of operational
benchmark information from the Electric Power Research Institute (“EPRI”) and the
United States Nuclear Regulatory Commission (“US NRC”) indicates that the expected
life of a large high voltage motor ranges from 24 years to 40 years. Due to the high
voltages and large rotating masses involved, the electrical and mechanical wear and
tear occurs in these motors at a higher rate than experienced by smaller motors. OPG
operational experience has shown that large motors, such as the Darlington Heat
Transport Pump Motors, are approaching failure at the rates predicted by the US NRC-
sponsored research and EPRI. A complete teardown and rebuild is required to extend
the life of these motors. In the case of the Darlington motors, spare motors are being
purchased to facilitate the rebuild of the 16 in-service motors.

Given the different average service life expectations associated with these
motors, Gannett Fleming recommends the creation of a new account for the investment
in large circulating water motors with an average service life of 30 years. The
recommended life of 30 years is consistent with the mid-point of the expected lives in
the US NRC-sponsored and EPRI reports and OPG’s operational experience.



Filed: 2013-12-05
EB-2013-0321
Ex. F5-3-1

ONTARIO POWER GENERATION INC.
Detailed Discussion Related To Accounts Where An
Average Service Life Change Is Recommended

NEW ACCOUNT — Nuclear Roofing

Current Average Service Life Estimate — 55 years
Recommended Average Service Life Estimate — 25 years
Average of Peer Average Service Lives — N/A
Discussion:

This proposed new account relates to the OPG investment in roofing of Nuclear
Buildings and Structures which has shown to have a materially shorter life than the
associated buildings. A 2012 Station Roof Replacement Project was initiated as the
station roofs were reaching the end of their 25-year design life. OPG’s internal
assessments have indicated that station roofing requires repair or replacement, with the
condition of the roofing deteriorating due to its age. A number of work orders
associated with the condition of the roofs been initiated.

Based on the design life and the operating experience of OPG, Gannett Fleming
recommends that OPG should create a new account for nuclear roofing, with a 25-year
average service life.



Filed: 2013-12-05
EB-2013-0321
Ex. F5-3-1

ONTARIO POWER GENERATION INC.
Detailed Discussion Related To Accounts Where An
Average Service Life Change Is Recommended

Reclassification of Nuclear Turbine Generator Controls from Account 15411100 —
Nuclear Turbines and Auxiliaries to Account 15600000 — Nuclear Instrumentation and
Control

Current Average Service Life Estimate — 55 years as part of Account 15411100
Recommended Average Service Life Estimate — 15 years as part of Account 15600000
Average of Peer Average Service Lives — 15 to 25 years

Discussion:

Gannett Fleming recommends a change in the coding of the nuclear turbine
generator controls from Account 15411100 — Nuclear Turbines and Auxiliaries to
Account 15600000 — Nuclear Instrumentation and Control. It is the view of Gannett
Fleming that the emergence of digital technology for turbine generator control
equipment results in the 55-year life estimate associated with Account 15411100 being
no longer appropriate for these specific assets. It is also noted that, in general, the
turbine generator control systems are more similar in technology and life characteristics
to the assets recorded in Account 15600000. As such, Gannett Fleming recommends
that these assets be reclassified to Account 15600000.
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ONTARIO POWER GENERATION INC.
Detailed Discussion Related To Niagara Tunnel Lining

NEW ACCOUNT — Hydroelectric — Niagara Falls- New Tunnel Lining

Current Average Service Life Estimate — N/A
Recommended Average Service Life Estimate — 90 years
Average of Peer Average Service Lives — N/A
Discussion:

The investment in this account relates to the lining material of the Niagara Tunnel
that was placed into service in the first quarter of 2013. The 2011 Depreciation Study
conducted by Gannett Fleming and internal OPG depreciation reviews have
recommended a life estimate of 75 years for the linings associated with the two original
tunnels at Niagara Falls. This estimated service life for existing OPG tunnel linings of
75 years is consistent with industry practice.

The Niagara Tunnel Project (“NTP”) was an extremely large, complex, and
challenging construction project with an estimated total capital cost of approximately
$1.5 Billion. Most of the investment was placed in service in March 2013. Based on its
review of the NTP, it is the view of Gannett Fleming that the tunnel excavation
investment would have a similar life of 100 years as expected for the existing two
Niagara tunnels and other hydroelectric excavation. However, Gannett Fleming’'s
review also specifically noted that the NTP tunnel lining material installation procedures,
were specifically designed and the tunnel was specifically constructed for a service life
of 90 years. In fact, the 90-year design life was a specific requirement of the NTP to be
considered by contractors working on this project. As such, the technical specifications
and material used in both the new tunnel construction and tunnel lining have a stated
mandatory requirement for a service life of 90 years for the lining system and structures
of the Niagara Tunnel Facility.

In making the above recommendation associated with the new tunnel lining,
Gannett Fleming’s review included:

e A tour of the new tunnel construction activity in 2011 as part of the Sir Adam
Beck facility tour conducted as part of the 2011 Depreciation Study;

e Technical design specifications for the project;

e Owner's mandatory requirements for the tunnel facility contained in OPG’s
Design and Build Contract with Strabag AG;

e A number of discussions with NTP staff regarding the project (and specifically
the tunnel lining);

e DRC work and documentation related to the lining investment for the new
tunnel; and
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e OPG'’s evidence with respect to the NPT filed with the OEB as part of the EB-
2013-0321 proceeding (Ex. D1-2-1).

Gannett Fleming considers the above reviews as sufficient evidence to establish
the average service life for the new Niagara Tunnel lining at 90 years, as recommended
by the 2012 DRC. As the two existing tunnels are recommended to continue to be
depreciated over 75 years, the investment associated with the 2013 tunnel lining should
be segregated into a separate account.
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ONTARIO POWER GENERATION

NEWLY REGULATED HYDROELECTRIC FACILITIES

Ottawa-St. Lawrence Plant Group:

Arnprior Station

Barrett Chute Station
Calabogie Station
Mountain Chute Station
Stewartville Station
Chats Falls Station
Chenaux Station

Des Joachims Station
Otto Holden Station

Central Hydro Plant Group:

Auburn Station

Big Chute Station

Big Eddy Station
Bingham Chute Station
Coniston Station
Crystal Falls Station
Elliot Chute Station
Eugenia Falls Station
Frankford Station
Hagues Reach Station
Hanna Chute Station
High Falls Station
Lakefield Station
McVittie Station
Merrickville Station
Meyersburg Station
Nipissing Station
Ragged Rapids Station
Ranney Falls Station
Seymour Station
Sidney Station

Sills Island Station
South Falls Station
Stinson Station
Trethewey Falls Station

Northeast Plant Group:

Abitibi Canyon Station
Otter Rapids Station
Lower Notch Station
Matabitchuan Station
Indian Chute Station

Northwest Plant Group:

Aquasabon Station
Alexander Station
Cameron Falls Station
Caribou Falls Station
Kakabeka Falls Station
Manitou Falls Station
Pine Portage Station
Silver Falls Station
Whitedog Falls Station
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