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via RESS e-filing — signed original to follow by courier

Ms. Kirsten Walli

Board Secretary

Ontario Energy Board

PO Box 2319

2300 Yonge Street, 27" floor
Toronto, ON M4P 1E4

Dear Ms. Walli:
Re: Toronto Hydro-Electric System Limited (“THESL”)

OEB File No. EB-2012-0064 (the “Application™)
Evidentiary update and deferred interrogatory responses

THESL writes in respect of the above-noted matter. Further to the letter of Aird & Berlis LLP circulated
earlier today (attached here), please find enclosed THESL's evidence update. Also enclosed are THESL’s
responses to all interrogatories that were initially deferred, either in whole or in part, in anticipation of this
update to THESL's evidence.

THESL will make available on its website a courtesy copy of the current version of its application and
evidence, incorporating the updated materials.

Please do not hesitate to contact me if you have any questions.
Yours truly,

[original signed by]

Amanda Klein

Director, Regulatory Affairs

Toronto Hydro-Electric System Limited
requlatoryaffairs@torontohydro.com

cc: Fred Cass of Aird & Berlis LLP, Counsel for THESL, by electronic mail only
Intervenors of Record for EB-2012-0064 by electronic mail only

! http://www.torontohydro.com/sites/electricsystem/Pages/2012IRM.aspx
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Fred D. Cass
Direct: 416-865-7742
E-mail:fcass@airdberlis.com

October 31, 2012

Kirsten Walli

Board Secretary
Ontario Energy Board
PO Box 2319

2300 Yonge Street
Toronto, Ontario
M4P 1E4

Dear Ms. Walli:

Re: Application by Toronto Hydro-Electric System Limited; EB-2012-
0064

We are writing to confirm that, today, Toronto Hydro-Electric System Limited
(THESL) is filing with the OEB an update to its evidence in EB-2012-0064 (the
“Update”). As stated in THESL's letters to the OEB dated September 13, 2012
and October 22, 2012, this Update reflects the results of THESL'’s review of the
ICM jobs described in the application, to determine the extent to which the work
plan must be updated to take account of the passage of time since the application
was originally filed.

The Update represents a detailed, job-level review of the proposed capital
expenditure program. THESL has applied this level of granularity to the Update for
two reasons. First, the nature and circumstances of this incremental capital
module (“ICM”) application calls for an increased level of detail in the evidence.
Second, the OEB has generally expressed a desire for more transparency and
detail respecting THESL'’s evidence.

THESL sees the ICM as a regulatory instrument which allows for the funding of
necessary capital expenditures in a context where there is no other mechanism
available for funding those expenditures. These are the precise circumstances in
which the utility finds itself - THESL presently has no other option to fund essential
work. THESL believes that the work pian described in this update meets the
requirements and intent of the incremental capital module as it has evolved over
time, including the relevant ICM factors, such as need and prudence.
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Content and Organization of the Update

The Update will provide the OEB and intervenors with new forecasts of job
scheduling and cost estimates that THESL has developed over the past five
months.” The updated evidence primarily addresses a shifting of jobs between
ICM years, due to both the passage of time, and THESL's operational experience,
since the application was filed in May of 2012.

To this end, the Update is effectively a “snapshot in time” which provides a more
refined and fine-grained picture of THESL's work plan for 2012 and 2013. Since
the filing of the application, time has passed and THESL has needed to complete
certain essential work and plan for near-term execution of other essential work.
As a result, THESL has been able to further refine the information in the
application on the timing and sequencing of certain jobs, as well as the cost
estimates associated with that work. This new information is reflected throughout
the updated evidence.

All of the activity funded as a result of the OEB’s decision in this case will be
subject to a true-up process. THESL is committed to developing a true-up
mechanism satisfactory to the OEB and is open to working with Board staff and
intervenors to that end. In this way, ratepayers can have the full benefit of needed
capital works, while being protected against under-spend or imprudent over-
spend.

THESL has also taken the opportunity that the updating of the evidence presents
to include in the Update:

(a) Removal of the Grid Solutions project:? and
(b) Corrections to original evidence.®

Finally, THESL has included with the Update responses to the interrogatories it
deferred on October 5, 2012. For convenience, THESL’s responses in this regard
include an index of deferred interrogatories.

THESL will file its update through RESS, deliver hard copies to the OEB and
provide an electronic copy to intervenors. As soon as is possible, THESL also
intends to provide to parties an electronic convenience copy, including the updated
pages, of the sections of its evidence affected by the Update.

" In some cases, THESL has been able to replace estimates with actuals.
* Pursuant to THESL’s letter dated October 5, 2012.
’ Discovered in the course of preparing interrogatory responses and the evidence update.
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In order to assist readers of the evidence, THESL's presentation of the Update is
as follows:

(a) an Addendum to the Manager's Summary explains the evidence update;

(b) a Segment Update Narrative is placed at the beginning of each updated
segment business case, which in a separate text box summarizes the
key elements of the evidence update for that segment;

(c) marginal notations appear within each business case at the locations
where changes have been made; and

(d) Appendix “A” to the Addendum includes a Revision Summary which
documents each substantive change to THESL’s pre-filed evidence, and
provides the fundamental reason for each change (this includes a key
for the marginal notations in the business cases).

THESL’s evidence, as updated, demonstrates the critical need for its work plan.
The Update has been developed by knowledgeable operation-level employees
who have the responsibility for identifying and implementing the work described in
the evidence. In due course, these employees will be presented as the witnesses
who will testify in support of THESL'’s evidence.

Phasing Request and Proposal

THESL respectfully requests that the Board proceed to hear the application in two
phases. THESL proposes that its work program for 2012 and 2013 be considered
in the current phase of the proceeding and, with the exception of the Bremner
Station project and associated capital contributions®, it proposes that consideration
of 2014 projects be deferred to a second phase.

“ With respect to the Bremner Station project, and the associated capital contributions from THESL
to HONI, THESL believes that it is necessary to treat that project as an integrated, three-year
undertaking. Furthermore, THESL believes that its updated evidence supports both the updated
timelines for the project and the associated expenditures through to the end of 2014, at which time
Bremner is forecasted to be complete, subject to OEB approval. OEB approval for the whole of the
first phase of the Bremner Station project is required at this time to enable THESL to enter into the
construction and equipment supply commitments that are necessary to achieve completion by the
end of 2014. »
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THESL makes this phasing proposal to facilitate an efficient and expeditious
review of the ICM application for 2012/2013. There are a number of reasons why
an expeditious hearing of THESL’s application in respect of 2012 and 2013 is
critical — these include the following.

For one, the capital work proposed in this application is essential to maintain the
reliability of the distribution system for customers and the safety of employees and
the public. For this reason, THESL has undertaken certain capital work in 2012
without the certainty of rates funding for that work. THESL forecasts that it will
have spent a considerable amount of money beyond depreciation® on projects in
2012 — for a total of $275 million by year-end — money that has been spent without
any assurance of recovery. This is not a sustainable course for THESL.

Further, in order to provide ratepayers with certainty concerning rates to be
effective in 2013, and to address critically needed capital work, THESL respectfully
submits that there is an urgent need for OEB guidance regarding THESL’s capital
projects in 2012 and 2013.

As stated, THESL anticipates that the proposed phasing of its application will
facilitate an expeditious consideration of 2012/2013 projects. THESL requests
that a procedure be established to allow for a hearing of the current phase of the
case before the end of 2012.

This procedure could include a Technical Conference, held as soon as possible
after parties have reviewed the evidence update, where parties would be able to
ask questions about, and seek clarification of, the updated evidence.

A phased approach to this proceeding would mean that evidence regarding 2014
could effectively be put “on hold” until the second phase of the proceeding.
THESL has marked the evidence that is specific to 2014 using a “strikethrough”
format, so that the Board and parties will be able to identify evidence that need not
be addressed in the current phase of the proceeding. While this evidence is not
being withdrawn, THESL would update it prior to the second phase of the
proceeding. The update of the 2014 evidence would reflect the Board's decision
in the current phase, the then most current forecast of the 2014 work plan, and
THESL'’s progress on 2012 and 2013 projects at the time of the 2014 evidence
update.

® THESL estimates depreciation funding to be between $140 and $145 million, depending on the approach
taken.

ARD & BERLIS ur

Barristers and Solicitors




October 31, 2012
Page S

If the OEB would like any additional information with respect to the contents of this
letter or the Update, please do not hesitate to contact us in that regard.

Yours truly,
AIRD/& BERLIS,LT?/;;

Jied J A o

Fred D. Cass

FDC/

c.c. All EB-2012-0084 Intervenors
Amanda Klein, THESL
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Addendum to Manager’s Summary - Summary of Updated Evidence

1. Introduction
This evidence update is filed pursuant to section 11.02 of the OEB’s Rules of Practice and

Procedure.

On September 13 and October 22, 2012, THESL advised the OEB and parties by letter that
since much of 2012 has passed, THESL had undertaken a process to update its evidence to
reflect the necessary rescheduling of the jobs constituting its proposed capital program,

together with other consequential changes.

This summary describes the nature and underlying rationale for THESL’s evidentiary update
in respect of 2012 and 2013. THESL’s proposal for 2014 is described in further detail

below.

As described in its October 22, 2012 letter, THESL’s update is fundamentally administrative
in nature, representing a shifting of certain jobs between ICM years in order to reflect the
reality of the passage of time in 2012 and THESL’s operational experience since this
application was filed in May. The movement of jobs from 2012 to 2013 is also partially a
result of the limited funds available for 2012 capital expenditures as well as other factors
discussed in greater detail later in this summary. THESL has also taken the opportunity to
update certain forecast information that has recently become available. THESL provides
this update to assist in providing the OEB and intervenors a more precise picture of its

capital needs, and where possible for 2012, THESL has replaced forecasts with actuals.

THESL sees the Incremental Capital Module as a regulatory instrument which allows for the
funding of necessary capital expenditures in a context where there is no other mechanism
available for funding those expenditures. These are the precise circumstances in which

THESL finds itself — THESL presently has no other option to fund this essential work.
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THESL believes that the workplan described in this update conforms to the requirements
and intent of the incremental capital module as it has evolved over time, including the

relevant ICM factors, such as need and prudence.

All of THESL’s work under an approved ICM will be subject to a true-up mechanism to be
applied at the time of rebasing. THESL is committed to developing a true-up protocol
which meets all of the Board’s requirements. As discussed below, if the Board considers it

advisable, THESL will work with Board Staff and Intervenors to develop such a protocol.

2. Phasing Request, Urgency and Proceeding Timelines

As requested through its counsel in the covering letter accompanying this update, while
THESL maintains its three year request for ICM funding, it is proposing, with one
exception, that 2014 be bifurcated from the 2012 and 2013 portions of the application and
considered by the OEB in a second phase to be heard after a decision for 2012 and 2013.

The sole exception to THESL’s bifurcation request is the Bremner project together with the

Bremner-related capital contributions to Hydro One.

In order to provide THESL ratepayers with certainty concerning rates to be effective in
2013, and to address critically needed capital work on its distribution system, THESL
believes that phase 1 of the application must be heard as expeditiously as possible and in
2012. THESL proposes that bifurcating and phasing this application will assist the OEB and

all parties in addressing the 2012 and 2013 issues more effectively and expeditiously.

THESL believes that the suite of capital work proposed is essential for maintaining the
reliability of the distribution system for customers and the safety of employees and the
public. To this end, THESL has undertaken the difficult task of balancing the need to
undertake certain capital work in 2012 with the present lack of rates funding to do that work.

THESL forecasts that it will have spent a considerable amount of money beyond
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depreciation' on projects in 2012 — for a total of $275 million by year-end - money which has
been spent without certainty respecting recovery. This is not a sustainable course for

THESL.

As the Board will see, there are a number of factors which impact the scheduling of work

with competing priorities.

All of these factors emphasize the need for an expeditious decision on THESL’s application.

To the extent that the OEB grants THESL’s phasing request, THESL anticipates that the
OEB and intervenors will find it convenient to be readily able to distinguish evidence that
would be effectively on hold until the second phase of this proceeding. To this end, THESL
has presented the 2014-specific evidence in the application in “strikethrough format” to
indicate that the 2014 evidence is subject to a future update. It is important to highlight that
this approach should not be construed in any way as a withdrawal of the 2014-specific
evidence or any diminution of THESL’s commitment to it. Experience has shown that the
2014 work will be much more effectively dealt with after THESL’s overall work program has
progressed. The same factors that justify and drive the update itself suggest that an
examination of the 2014 work is most effectively conducted closer to the implementation
date, and with the accumulated experience of the totality of the ICM work available. Subject
to OEB approval, THESL proposes to file updated evidence to support 2014 expenditures
in advance of phase two of this proceeding. Accordingly, THESL has not provided an
update to the originally filed 2014 figures at this time.”

' THESL estimates depreciation funding to be between $140 and $145 million, depending on the approach
taken.

2 THESL estimates that based on its updated forecast for 2012 and 2013, its total capital program for 2014
would be approximately $500 million (excluding Bremner Station). However, this estimate has not yet been
validated by factors including the necessaty executability analysis as described throughout this document.
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3. Forecasts and True-Up

THESL’s update is effectively a “snapshot in time” which provides a more refined and fine-
grained picture of THESL’s work plan for 2012 and 2013, in particular. Since filing this
application, time has passed and THESL has needed to execute certain essential work and
plan for near-term execution of other essential work. As a result, THESL has been able to
further refine the picture it presents in this application in respect of the timing and
sequencing of carrying out certain jobs, as well as the cost estimates associated with that

work, and this new information is reflected here and throughout the updated evidence.

THESL’s update does not represent a correction to its previously-filed job sequencing and
cost estimates. Rather, this update reflects the reality of project planning for a utility that
operates in a mature, congested urban environment. In undertaking jobs, THESL must
contend with complexities including the intensification of development (like condominium
complexes, the Pan-Am Games, and waterfront redevelopment), limited space for utility
equipment installation, over a century of previous construction by various agencies often
with missing or inaccurate historical records, and coordination with other City and utility
reconstruction programs. These complexities lead to a continual evolution of job scope, and
hence anticipated job costs throughout a job’s lifecycle, from planning through design to

execution.

By necessity, the closer the utility gets to job execution, the more refined its forecasts will be.
It is not until very close to the execution point of a job (and even sometimes well into
project construction) that it is possible, or prudent, for a utility such as THESL to produce a

detailed and fine-grained workplan in respect of job timing and cost estimates.

These factors have become especially salient for THESL in 2012 given the passage of time,
and the uncertainty with respect to rates funding for 2012 capital work. THESL has had to
postpone certain jobs originally forecasted in its 2012 workplan. Accordingly, while THESL
believes that the information in this update constitutes an appropriate snapshot in time, the

forecasts provided are still directional in nature, and actuals may differ from those forecasts.
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In short, given THESL’s present circumstances - needing to execute certain essential work
and plan for near-term execution of other essential work — the utility has found itself in the
position of being able to further refine the picture for its 2012 and 2013 workplan. In an
effort to provide the OEB and intervenors visibility into this refined picture, THESL is
updating its application on this basis.

THESL believes that the OEB’s true-up process offers valuable protection to ratepayers in
this regard. Any ICM rate adders that THESL is granted will, at the time of THESL's
rebasing, be reconciled to reflect actual, prudent spending — ratepayers are fully protected
against any under-spending or imprudent over-spending. To this end, THESL is committed
to implementing the true-up mechanism the OEB approves in an efficient and cooperative
manner, and is receptive to working with OEB staff and intervenors to develop a detailed

proposal in this regard.

Further details of THESL’s updated workplan are provided below.

4, THESL’s Updated Workplan in General

THESL’s updated evidence provides a detailed representation of the refined workplan
forming the basis of this ICM application. All of the work represented by this plan is
necessary to ensure an appropriate level of service and reliability for ratepayers, and safety
for employees and the public. Every job identified in this update plays an important role in

delivering those outcomes.

The job-shifting presented in this update has been occasioned by the passage of time since
THESL filed its application in May of 2012 and the real-world experience that the utility has
gained since that time. By the very nature of THESL’s circumstances, it must implement a
complex series of capital jobs in a dense, diverse and multi-party urban environment.
Prioritization and planning often must recognize real-time obstacles and opportunities.

While a given job may be assigned a high priority, THESL may have to wait for the best
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opportunity to execute it. That opportunity may depend on a wide variety of factors, many

of which are beyond THESL’s control and involve numerous parties.

This kind of contingency also drives an important element of THESL’s workplan, which is
to maximize the effect of work at a given job site in light of the fact that THESL may not be
able to return to that site whenever it chooses. In some instances this means that the most
economical way of performing work which must be performed in due course may be to

advance a portion of it.

Accordingly and as described in further detail below, the update documents movement of
jobs between ICM years, and primarily from 2012 to 2013, with certain work being moved
to 2014. Certain jobs necessarily span multiple years. Sometimes this is occasioned because
execution of a complex capital work program such as THESL’s necessitates sequencing
execution of jobs throughout the year (i.e. not all jobs are begun on January 1 and completed
on December 31 of a given year). In other instances, THESL must complete certain pre-
construction design work late in one calendar year in order to execute the job in the

following calendar year.

THESL is confident that the jobs identified for the 2012 and 2013 workplan are directionally
accurate and can be effectively and substantially implemented in the manner described,
subject to the constraints and needs for ongoing adjustments detailed in THESL’s evidence.
With the exception of the Bremner project and associated capital contributions, THESL
believes that its request for funding for projects in 2014 should await a further update of the

application at a time when its progress with the work can be propetly incorporated.

With respect to the Bremner Station project, and the associated capital contributions from
THESL to HONI, THESL believes that it is necessary to treat that project as an integrated,
three-year undertaking. Furthermore, THESL believes that its updated evidence supports
both the updated timelines for the project and the associated expenditures through to the

end of 2014, at which time Bremner is forecasted to be complete, subject to OEB approval.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 2

Addendum

Filed: 2012 Oct 31

Page 7 of 17

OEB approval for the whole of the first phase of the Bremner Station project is required at
this time to enable THESL to enter into the construction and equipment supply
commitments that are necessary to achieve completion by the end of 2014. As a result, the
Bremner Station project, together with the associated capital contributions to Hydro One for
that project, form the only exceptions to THESL’s request that the OEB determine matters

related to 2014 in Phase 2 of this application, after a further evidence update from THESL.

5. Specific Details of THESL’s Updated Workplan

THESL’s evidentiary update effectively takes the form of an administrative shifting of
certain portions of its three year workplan between the ICM years, and presents refined cost

estimates that are now available given the passage of time.

Updates to Timing — Postponement of Jobs

The primary driver for THESIL’s update to its evidence is the need to postpone some jobs
from their original scheduling in 2012, and to move those jobs to 2013. This is a result of
the passage of time since filing this application in May 2012. As described above, THESL
undertook the difficult task of balancing the need to undertake certain capital work in 2012
with the prevailing contingencies which are outlined below, which include the present lack of
rates funding to do that work. THESL’s revised 2012 workplan represents an effort to put
that limited funding, comprised of depreciation and a further commitment by THESL - for a

total of $275 million’ - to the best use.

THESL has established sophisticated techniques to determine which needs of the
distribution system have the highest priority from an electricity distribution perspective.
Generally, these techniques identify which assets or conditions on the distribution system
present the greatest risks to reliability and/or safety. In theory, THESL would execute the
identified jobs starting from the highest electrical distribution priority and proceeding

through each successive job on the priority list until it had exhausted its available resources.

3 THESL estimates depreciation funding to be between $140 and $145 million, depending on the approach
taken.
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However, in practice there are a number of factors that restrict THESL’s ability to execute

jobs in strict priority sequence. As THESL noted in its original evidence (for example, at

page 7 of the Manager’s Summary) the fact is that in the execution of a large scale

construction program, events occur which cause the actual cost and timing of certain jobs to

vary from what was initially forecast. These variances can be caused by a number of external

factors which are uncertain or unforeseeable at the time the forecast was prepared. THESL

further noted that in order to maintain the efficiency of its overall program, as described

above, it would be necessary to adjust job timing to accommodate unforeseen delays in some

jobs and to advance others so as to maintain efficient resource utilization.

Specific factors in this regard include:

Specialized resource availability: For certain types of specialized skilled labour, there
is a limited resource pool to draw from. For example, Paper Insulated Lead Covered
cable jointing, network installation or replacement, and overhead box-construction are
specialized skills that are largely unique to THESL, and few workers are trained or
experienced in this type of work. THESL can only undertake a limited number of jobs
in these categories, even if further work of high priority is called for. In addition, the
availability of contractor electrical construction resources is limited, compared to those
for civil work.

Feeder loading restrictions: High system loading, especially during hotter weather,
can prevent the transfer of load from a given feeder to an adjacent heavily-loaded
feeder. These transfers are necessary to de-energize and isolate a feeder or portions of a
feeder to allow a capital job to proceed. Feeder loading restrictions can thus impact the
timing of specific jobs.

Material lead-times: For some of the major assets like switchgear and breakers, the
manufacturing lead-time can be up to a year. Even for relatively smaller assets, lead-
times can be significant. THESL’s work is subject to the variability of the supply chain,

and supplier’s inventories of parts.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 2

Addendum

Filed: 2012 Oct 31

Page 9 of 17

When THESL prepares medium and long-term workplans for rate filings and other business
purposes, it considers the above-noted factors. As noted above, the reality of project
planning, especially for a large urban utility that operates in a dynamic environment, is that it
is not until very close to the execution point of a job (and even sometimes well into project
construction) that it is possible, or prudent, for THESL to produce a detailed and fine-
grained workplan in respect of job timing and cost estimates. By necessity, the closer the
utility gets to job execution, the more refined its forecasts will be.

Given THESL’s present circumstances - needing to execute certain essential work in 2012
and plan for near-term execution of other essential work in 2013 — the utility has found itself
in the position of being able to further refine the picture for its 2012 and 2013 workplan.
However, the required postponement of certain jobs occasioned by the passage of time and
a more refined executability analysis, does not detract from the necessity of executing these
jobs as soon as possible. The high priority ranking of this work persists and THESL still has

no other choice but to do the work as soon as it can.

Updates to Timing — Advancement of Jobs
In a limited number of cases, THESL’s updated evidence reflects the advancement of some
jobs from their original scheduling in 2013 to their updated scheduling in 2012. This is a

result of the factors noted above as well as labour and design considerations.

First, in order to maximize the efficient utilization of THESL’s labour force, it is necessary
to have work execution flowing continuously throughout the year. To achieve this, it is
THESL’s standard practice to advance some of the civil construction (of duct banks, pole
installations, etc.) for jobs in a planned year into the prior year. This ensures that there is
work available in the early months of the planned year for the electrical labour force to
undertake. It also avoids constructing civil structures in those months when the ground is

frozen and frost premiums apply to civil work.
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Also, given the long timeframes associated with capital construction jobs, it is necessary to
design these jobs months in advance of their actual construction. This allows time not only
for the design itself, but also for material procurement (especially for long lead-time
equipment like breakers, switches, and underground cable), circulation of designs drawings
for review by other utilities, applying for and obtaining City permits, and utility plant locates.
This often results in designs being advanced into the year prior to the planned construction

year.

Updates to Costs of Jobs, Segments, and Projects

THESL’s evidence update reflects the latest available information regarding job costs (and
consequently, Segment and Project costs). Where actual information has become available
through the course of executing jobs in 2012, it is reflected, and is accompanied by updated

information on projected job costs.

In addition, some cost estimates have been revised to reflect the transition from high level
estimates used for planning purposes to detailed estimates used for execution purposes. For
purposes of planning and budgeting, THESL follows a two-stage process for cost
estimation. The first stage is the production of a high level estimate that is usually prepared
using a cost per unit of work approach. For example, when producing the initial estimate
for an underground direct buried job, THESL uses a cost per unit length parameter that
reflects the cost of installing civil and electrical infrastructure based on a selected standard of
construction. This approach is used for initial screening of jobs and avoids the significant

cost involved to produce a detailed estimate for a job that may not go forward.

As accepted jobs proceed toward the construction phase, THESL produces a detailed
estimate based on the particular features of a specific job. A number of factors may cause
the cost of a specific job to change from the average used for the initial estimate, and these
factors are accounted for in the detailed estimate. (Additional factors, such as season, use of
overtime labour, system loading, and real-time switching options may also affect actual costs

versus detailed estimate costs.)
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Over a large number of jobs, and through the rigourous application of structured project
management techniques, the pluses and minuses of individual jobs may cancel out such that
in aggregate the initial estimates form a reliable indication of the total cost of the jobs in the
category. However, in the natural course of job progression, more specific information
about individual jobs becomes available and this has been reflected in THESL’s evidence

update.

The updated cost information is reflected throughout the updated evidence for each
Business Case and is summarized further below in Table 2. Please note that while THESL
has confined the narrative Business Case evidence updates to cost changes greater than
$100,000, THESL has included all cost changes in its calculation of the revised costs for
2012 and 2013. Due to time constraints, THESL has not updated its Feeder Investment
Model calculations to reflect the revised costs and timing. However, THESL has no reason
to believe that the FIM calculations contained within its application do not continue to be
directionally accurate, and is not aware at this time of any case in which the conclusion for a

particular job is affected.

Additions of Jobs

Through the course of executing jobs in 2012 and through ongoing evaluation, THESL has
identified 10 jobs in 3 project segments (Underground Infrastructure, Feeder Automation,
and HONI Contributions) which it proposes to add to those segments. The total cost of
the additional jobs is $5.5 million in 2012 and $2.8 million in 2013. Explanations for the

added jobs are provided in the corresponding business cases.

Corrections to Original Evidence
Through the course of preparing interrogatory responses and the evidence update, THESL
has become aware of various errors contained in the evidence originally filed. In certain

cases these errors are minor and relate only to presentation, rather than underlying
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calculations; in other cases, underlying calculations were affected. Several corrections were

noted in interrogatory responses. These corrections are shown in the updated evidence.

Summary Report on Year-to-Date Spending
THESL has prepared a summary report on spending to August 31, 2012, the latest date for
which information is available. In addition, THESL has prepared an estimate of spending to

year end, 2012. In Table 1 below, THESL presents this information by project segment.
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1 Table 1: Summary Report of Total 2012 Actual and Estimated Capital Spending

2 $Millions

Schedule Projects Segments 2012 Actuals| 2012
Number
(Aug/12) Forecast
B1 Underground Infrastructure 14.63 28.75
B2 Underground Infrastructure and Cable Paper Insulated Lead Covered Cable - Piece Outs and Leakers - 0.08
B3 Handwell Replacement 6.37 13.65
B4 Overhead Infrastructure 1.63 9.07
B5 Box Construction 0.02 0.58
B6 Overhead Infrastructure and Equipment Rear Lot Construction 9.36 16.36
B7 Polymer SMD-20 Switches
B8 SCADA-Mate R1 Switches
B9 Network Vault & Roofs 0.65 2.84
B10 Network Infrastructure and Equipment fibertopiNetwordUnits 0.00 148
B11 Automatic Transfer Switches (ATS) & Reverse Power Breakers (RPB)
B12 Stations Power Transformers - 0.38
B13.1 & 13.2 Stations Switchgear - Muncipal and Transformer Stations 1.05 1.73
B14 Station Infrastructure and Equipment Stations Circuit Breakers 0.11 0.76
B15 Stations Control & Communicaton Systems 0.03 0.14
B16 Downtown Station Load Transfers 0.03 0.68
B17 Bremner TS Bremner Transformer Station 3.38 8.50
B18 Hydro One Capital Contributions Hydro One Capital Contributions 18.21 22.98
B19 Feeder Automation Feeder Automation - 230
B20 Metering Metering 2.41 4,74
B21 Plant Relocations Externally-Initiated Plant Relocations and Expansions 2.23 10.16
1 Operations Portfolio Capital 71.92 120.51
Q Information Technology Capital 13.53 22.00
a Fleet Capital 0.73 0.80
ca Buildings and Facilities Capital 3.01 5.00
Allowance for Funds Used During Construction 1.20
Total 149.30 274.68

Note: Updated amount for 2012 Hydro One Capital Contributions reflects a credit amount from a prior period, unrelated to proposed ICM projects.

3 Overall Cost Impacts

4 The overall cost impacts of ICM job cost changes, job additions, and job timing changes is

5 summarized below in Table 2, by segment. With the exception of the Bremner project and

6  Bremner-related HONI contributions, the variances below are computed with respect to

7 2012 and 2013 only.
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$Millions
2012 2012 |Update -] 2013 2013 Update - 2014 2014 Update -| Total Total |Update -
Projects Segments Original | Update | Original |Original | Update | Original |Original | Update | Original |Original [ Update | Original
Cost Cost |Variance] Cost Cost |Variance Cost Cost |Variance Cost Cost |Variance
Underground
T 46.9 28.8 (18.2) 53.0 58.9 59 - 100.0 87.7 (12.3)
Paper Insulated
Underground (| ead Covered
BRI (s - Fhees Gl 17.3 0.1 (17.2) 5.2 5.4 0.2 - 225 5.5 (17.0)
and Cable |and Leakers
Handwell
Replacement 12.0 13.7 1.6 14.5 16.7 2.2 - 26.5 30.3 3.8
|°"°"‘°ad 20.4 9.1 (20.4)] 530 55.9 2.9 - 82.4 64.9 (17.5)
nfrastructure
Overhead ::)x C:ntstruction 10.2 0.6 (9-6) 20.5 23.0 25 - 30.7 23.6 (7.1)
Infrastructure |[Rear Lo -
Stru Construction 34.4 16.4 (18.0) 20.7 29.4 8.7 55.1 45.8 (9.3)
Equipment |Polymer SMD-20 _ _
Switches 341 (3.1) 2.9 1.5 (1.4) 6.0 1.5 (4.5)
Scadamate R1
owitonas 2.9 - (2.9) 2.8 1.4 (1.4) = 5.7 1.4 4.2)
ge“”‘”k eultenc 13.6 2.8 (10.7) 12.3 18.8 6.5 - 25.9 21.6 (4.3)
oofs
Network Fibertop Network
Infrastructure |Umes 8.6 1.5 (7.1) 8.8 7.7 (1.1) - 17.4 9.2 (8.2)
and Automatic Transfer
Equipment |switches and
Reverse Power 3.3 - (3.3) 3.3 3.3 (0.0) - 6.6 3.3 (3.3)
Breakers
i"’"”‘s Power 1.3 0.4 (0.9) 2.6 35 0.9 8 3.9 3.9 N
ransformers
Stations
Switchgear -
Municipal and 19.3 1.7 (17.6) 18.8 21.8 3.1 - 38.1 23.5 (14.6)
Station Trar!sformer
Infrastructure 2tat!ons o
and Sratlons Cireult 1.4 0.8 (0.6) 1.1 0.6 (0.5) - 2.4 1.3 A.1)
Equipment reakers
Statlons Control
and
communication 1.1 0.1 (1.0) 2.2 1.0 (1.2) = 3.3 1.1 2.2)
Systems
Downtown Station
Lood Transfors 1.8 0.7 1.1) 1.6 2.1 0.6 - 3.3 2.8 (0.5)
Bremner Bremner
Transformer [Transformer 31.7 8.5 (23.2) 69.4 81.0 11.6 23.0 34.6 11.6 124.1 1241 (0.0)
Station Station
Hydro One .
Capital gyd"’. One Capital 25.3 23.0 (2.3) 52.1 48.1 (4.0) 27.0 37.0 10.0| 104.4| 108.1 3.7
s " ontributions
Contributions
Feeder |- .ger Automation 7.8 2.3 (5.5) 16.3 20.7 44 . 24.1 23.0 (1.2)
Automation
Whol I d
Metering Sm:rfﬁ;:r?ng 5.6 47 (0.9) 7.2 8.4 1.2 - 12.8 13.1 0.3
Plant Externally-Initiated
q Plant Relocations 24.3 10.2 (14.1) 17.7 24.8 7.2 - 41.9 35.0 (6.9)
Relocations
and Expanslons
Grid Solutions |Grid Solutions 2.4 - (2.4) 3.6 - (3.6) - 6.0 - (6.0)
Total ICM 303.6 125.2 (178.5) 389.5 434.1 44.6 50.0 71.6 21.6 743.1 630.8 (112.3)

Note: Hydro One Capital Contribution figures for 2014 reflect Bremner-related amounts only. Updated amount for 2012 Hydro One Capital Contributions reflects a
credit amount from a prior period, unrelated to proposed ICM projects.

For clarity regarding the total costs of jobs, segments, and projects, THESL has classified

jobs according to the year of their commencement, recognizing that in many cases 2012 jobs

will now be carried over into 2013. Costs stated in the business cases follow this protocol.
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However, for purposes of computing the ICM rate adders, THESL has entered the calendar

expenditure for each year. This is illustrated in Figure 1 below.

Figure 1: Illustrative Schematic of Cost Categorization

In Figure 1, five hypothetical jobs are categorized as 2012 jobs because they commence in
that year. The total cost of those jobs is $171. However, the capital spend in 2012 in this
illustrative example is $107, which figure would be input to the ICM model in order to
derive the ICM rate adders. For 2013, the total of jobs 6 through 10 is $185, but 2013
capital spending is $176, consisting of spending on three 2012 jobs plus five 2013 jobs. In
this generalized example, some spending for both 2012 and 2013 jobs occurs in 2014,
although no 2014 jobs are depicted. Overall, total cumulative expenditures equal total

project costs.

Presentation of Updated Evidence
To assist the OEB and parties, THESL presents its updated evidence by the following

means:

2012 2013 2014 Project Cost
2012
Job1 20 4 Job 1 24
Job 2 13 Job 2 13
Job 3 19 13 Job 3 32
Job 4 51 17 11 Job 4 79
Job 5 4 19 Job 5 23
2012 Job subtotal 171
2013
Job 6 27 9 Job 6 36
Job 7 33 5 Job 7 38
Job 8 16 Job 8 16
Job 9 49 21 Job 9 70
Job 10 17 8 Job 10 25
2013 Job subtotal 185
Total Spend by Year 107 176 73| Total Project Cost 356
Total Spend 356
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A. Segment Update Narratives. A separate text box at the beginning of each updated
segment business case summarizes the key elements of the evidence update for that
segment.

B. Marginal Notations. Marginal notations (/¢ for corrections, /u for updates, etc.)
appear within each business case at locations where changes have been made.

C. Summary Table of Revisions. A summary table of revisions is presented as

Appendix A to this Addendum to the Manager’s Summary.

6. Rate Implementation

As was discussed in Board Staff IR Tab 6B 1-11, VECC IR Tab 61. 11-120, and VECC IR
Tab 6L 11-121, the timing of the hearing of this application will affect the implementation of
rates. Based on the current expected timelines, THESL requests that proposed Rate Adders
and Rate Riders be implemented beginning May 1, 2013. Accordingly, the Adders and
Riders have been recalculated assuming that implementation date, as discussed below. The
new proposed and updated rate adders and riders are reflected in the updated 2013 Tariff

Sheets (Tab 3, Schedule B2), and 2013 Bill Impact schedules (Tab 3, Schedule C2.2).

As THESL has noted in VECC IR Tab 6L 11-121, THESL expects to update both the 2013
IRM rates and 2013 ICM rate adders using the Board’s updated PCI index and associated
change in the ICM threshold calculation, for implementation of 2013 rates once these values

become available.

2012 ICM Rate Adders

As a result of the current timing of this proceeding, THESL proposes that the revenue
requirement associated with approved 2012 ICM capital projects be collected over the two
year, May 1 2013 to April 30 2015 period. The annual revenue requirement associated with
the updated 2012 capital projects is shown in updated Exhibit E1.1, page 12 (or Tab E4.1 of

the Excel model) and would normally be recoverable in each year of the three year IRM
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period, 2012-14. The calculation of the rate adder is shown in the updated and corrected

Exhibit E1.3.

2012 IRM Foregone Revenue Rate Riders

THESL proposes a new rate rider to collect the 2012 IRM component of rates which would
have taken effect June 1, 2012, the date the Board has previously declared distribution rates
interim. THESL has calculated the foregone revenue for the 11-month period June 1, 2012
through April 30, 2013, using the difference between 2011 Board Approved distribution
rates and a 0.68% increase in both the 2011 Board Approved fixed and variable components
of distribution rates, applied to the 2011 Board Approved loads and customers.

THESL proposes to clear this amount over the remaining two rate years (2013-14) of the
ICM period. The calculation of the 2012 IRM Foregone Revenue and proposed rate riders
is shown in Tab 3, Exhibit F1. Any variance between the amount collected through this rate

rider and the approved amount would be cleared in the next rebasing filing.

2011 Year-End Rate Base Foregone Revenue Rate Riders

As described on pages 4-6 of the Managers Summary, and calculated in Appendix 1 to the
Manager’s Summary, the unrecognized 2011 Rate Base results in a foregone revenue

requirement over the 2012-14 period of $38 million.

As a result of the timing of this proceeding, THESL now proposes to clear this amount
through a two-year rate rider to be implemented May 1, 2013. The calculation of the revised

rate rider is included as an update to Appendix 1 of the Managers summary.
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Appendix A - Revision Summary

The Revision Summary provided in this appendix documents each substantive change to
THESL’s prefiled evidence, and provides the fundamental reason for each change. The

reasons behind these are briefly summarized below:

Corrections (/C)
0 Corrections to errors in the prefiled evidence (e.g. numbers transposed,

typographical errors, incorrect references, etc)

e Cost Estimate Updates (/UF)
0 Costs were updated based on the availability of more accurate estimates, as well

as partial actual data for 2012.

e Additions of Jobs (/UF)
O Ina few instances, a more refined project assessment identified the need for new

jobs not included in the original scope.

e Data Updates (/UF)
O More accurate and updated data was provided where available (e.g. rates

information, load forecasts, etc)

e Schedule Updates (/US)
O Jobs were shifted from 2012 to 2013 or 2014 due to the amount of work that
could be undertaken in 2012, which was limited by one or more of the following:
1. Labour: availability of specialized labour and the need to use available
civil and electrical contractors efficiently

i. Availability of materials
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Seasonal operational constraints — including weather (construction
limitations during winter) and system loading (difficulty in shifting load
during summer peak periods and limits on the number of scheduled
outages that can be imposed on an area)

Permitting delays

Uncertainty of funding

O Jobs were advanced from 2013 to 2012 due to:

1.

1.

The need to complete civil work before electrical work can commence
and the greater availability of external civil resources
“Executability” of certain jobs because they could be designed/permitted

in the near-term
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BO1 - Underground Infrastructure Tab 4, Schedule B1, |E10112 E10112 Purple Sageway 51M3 UG Schedule Update (job deferred|Civil work proposed to proceed in
Paaes 93. 95 replacement NY51M3 electrical to 2014) 2013
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11087 E11087 Grand Marshall Cable Repl Cost Estimate Update
Page 104 SCNT47M1
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11301 E11301 FESI-12 Hupfield UG rebuild Cost Estimate Update
Paae 89 Phase 1 (SC47M3)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11421 E11421 Glamorgan/Dundalk UG Rebuild | Cost Estimate and Schedule  |Job advanced to 2012
Page 81 (SC51M29) Electical Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11438 E11438 Old Finch UG Rebuild Phase 1 - |Cost Estimate Update
Paae 89 Civil (47M3)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11439 E11439 Old Finch UG Rebuild Phase 1 - |Cost Estimate and Schedule |Job advanced to 2012
Paae 89 Electrical (47M3) Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11483 E11483 Rebuild Ingleton 63M12 - Ph 1 - |Cost Estimate Update
Paae 74 Civil
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11484 E11484 Rebuild Ingleton SCNT63M12 Ph |Schedule Update (job deferred
Paae 72 2 (CiviD to 2014)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11592 E11592 FESI-12 NY51M6 Leslie/Nymark | Cost Estimate and Schedule  |Job advanced to 2012
Paae 27 UG Cable Rehab Prt2 Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11593 E11593 FESI-12 NY51M6 Leslie/Nymark |Cost Estimate Update Job advanced to 2012
Paae 27 UG Cable Rehab Phl
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E11616 E11616 Meadowvale/Heatherbank 47M17 |Cost Estimate and Schedule  |Design work advanced to 2012
Paae 98 Cablina Civil Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12081 E12081 Rebuild Ingleton Main Ph A - Schedule Update (job shifted |Job deferred to 2013
Page 74 Elect between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12094 E12094 Rebuild Ingleton Ph 1 Elect Schedule Update (job shifted |Job advanced to 2012
Page 74 between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12096 E12096 Rebuild Ingleton Ph 3 Elect Cost Estimate and Schedule |Job advanced to 2012
Paae 74 Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12126 E12126 Morningview UG Rebuild Phase 1 - Cost Estimate and Schedule |Civil work and electrical design
Pages 88-90 Civil (47M3) & Elec (47M3) Update work advanced to 2012
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12127 E12127 Morningview UG Rebuild Phase 2 - Cost Estimate and Schedule |Civil work and electrical design
Pages 88-90 Civil (47M3) Update work advanced to 2012
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12157 E12157 Morningside/OldFinch UG Rehab - |Cost Estimate Update
Paae 89 Civil (26M23 / 47M3)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12188 E12188 H9M30 435 Markam Rd TH UG Cost Estimate and Schedule |Job advanced to 2012
Paae 43 Rehab Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12202 E12202 Rehab of Feeder NAE5-2M3 in Schedule Update (job shifted |Job advanced to 2012
Page 69 McCowan and Kingston area (Electrical) | between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12209 E12209 Dalmatian/Choiceland 47M13 UG |Schedule Update (job shifted |Job advanced to 2012
Pages 47-48 Rebuild-Civil SCNA47M13 between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12212 E12212 Venture Drive UG Rebuild Civil Cost Estimate and Schedule |Job advanced to 2012
Paae 104 SCNT47M1 Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12226 E12226 NY80M27/29 Yorkminster UG Tie |Schedule Update (job shifted |Job deferred to 2013
Pages 9-12 Elec between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12227 E12227 NY80M29 Fenn/Foursome UG DB |Schedule Update (job shifted |Job advanced to 2012
Pages 9-12 Rebuild Elect between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12228 E12228 Dalmatian/Choiceland 47M13 Cost Estimate and Schedule Design work advanced to 2012
Paaes 48 Rebuild -Electrical SCNA47M13 Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12230 E12230 Rehab of Feeder NAE5-2M3 in Schedule Update (job shifted |Job advanced to 2012
Page 69 McCowan and Kingston area (Civil) between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12234 E12234 Neilson Industrial Ph3 UGDB Cost Estimate and Schedule  |Design work advanced to 2012
Paae 90 Rebuild Civil (47M3) Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12235 E12235 Neilson Industrial Ph3 UGDB Cost Estimate and Schedule Design work advanced to 2012
Paae 90 Rebuild Elec (47M3) Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12237 E12237 Cassandra NY53M25 UG Cable Schedule Update (job deferred
Paaes 82-83 Rebuild (Electrical) to 2014)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12239 E12239 Royal Rouge Trail UG Rebuild Cost Estimate and Schedule  |Design work advanced to 2012
Paae 98 47M17-Civil SCNA47TM17 Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12240 E12240 Durnford/Rylander/Tideswell Schedule Update (job shifted |Job advanced to 2012
Page 98 47M17 3-Ph Loop-Civil SCNA47M17 between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12241 E12241 Rebuild Tallpine Subd and Cost Estimate and Schedule  |Design work advanced to 2012
Page 98 Durnford TH 47M17- Civil SCNA47M17 Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12242 E12242 Royal Rouge Trail UG Rebuild Cost Estimate and Schedule  |Design work advanced to 2012

Page 98

47M17-Electrical SCNA47M17

Update
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BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12243 E12243 Durnford/Rylander/Tideswell Cost Estimate and Schedule  |Design work advanced to 2012
Page 98 47M17 3-Ph Loop-Electrical SCNA47M17 |Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12244 E12244 Rebuild Talpine Subd and Cost Estimate and Schedule  |Design work advanced to 2012
Page 98 Durnford TH 47M17- Electrical Update
SCNA47M17
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12256 E12256 Bridletowne Cable Replacement | Cost Estimate and Schedule  |Job advanced to 2012
Page 40 SCNA502M22 - Electrical Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12259 E12259 Bridletowne Cable Replacement | Cost Estimate and Schedule  |Job advanced to 2012
Paae 40 SCNA502M22 - Civil Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12275 E12275 Muirbank 47M13 UG Rebuild - Ph |Cost Estimate Update Job advanced to 2012
Paae 48 2 - Civil
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12281 E12281 Meadowvale/Heatherbank 47M17 |Cost Estimate and Schedule |Design work advanced to 2012
Paae 98 Cablina Elec Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12288 E12288 NT47M1 - UG Rebuild in the Cost Estimate and Schedule Design work advanced to 2012
Page 104 Hutcherson Sq area Electrical Work Update
SCNT47M1
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12300 E12300 NT47M1 - UG Rebuild in the Cost Estimate and Schedule Design work advanced to 2012
Page 104 Hutcherson Sq area Civil Work SCNT47M1 |Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12317 E12317 Rebuild Ingleton Main Ph B - Schedule Update (job shifted |Job deferred to 2013
Page 74 Elect between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12319 E12319 26M23 New Feeder to Schedule Update (job shifted |Job advanced to 2012
Page 89 Morningside - Old Finch (Electrical) between 2012/2013)
SCNT47M3
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12335 E12335 47M17 Blue Anchor UG Rebuild |Cost Estimate and Schedule Design work advanced to 2012
Paae 98 Electrical SCNA47M17 Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12336 E12336 47M17 Blue Anchor UG Rebuild  |Cost Estimate and Schedule |Design work advanced to 2012
Paae 98 Civil SCNA47M17 Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12348 E12348 HI9M30 UG Rebuild Muir Dr - Golf |Schedule Update (job shifted |Job advanced to 2012
Page 43 Club - Civil SCNAH9M30 between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12357 E12357 Morningview UG Extension Cost Estimate and Schedule  |Design work advanced to 2012
Paae 89 (26M23) Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12393 E12393 James Gray Drive UG Rebild Elec |Cost Estimate and Schedule |Design work advanced to 2012
Paae 95 NY51M3 Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12394 E12394 James Gray Drive UG Rebild Civil |Cost Estimate and Schedule |Design work advanced to 2012
Paae 95 NY51M3 Undate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12493 E12493 FESI UG Rebuild NT63M8 Revlis |Schedule Update (job shifted |Job advanced to 2012
Page 78 Sub Part 1- Civil SCNT63M8 between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12494 E12494 FESI UG Rebuild NT63M8 Revlis |Cost Estimate Update
Paae 78 Sub Part 2-Civil SCNT63M8
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12495 E12495 FESI UG Rebuild NT63M8 Revlis |Schedule Update (job shifted |Job advanced to 2012
Page 78 Sub Part 3-Civil SCNT63M8 between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E12520 E12520 FESI Conlins Milner NT47M1 - Cost Estimate Update
Paae 104 Civil
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E13014 E13014 Holmcrest 47M13 UG Rebuild - Schedule Update (job shifted |Job advanced to 2012
Page 48 Civil SCNA47M13 between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E13037 E13037 2501-61 Bridletowne UG 502M22 |Schedule Update (job shifted |Job deferred to 2013
Page 40 Rebuild Electrical SCNA502M22 between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E13074 E13074 UG Rehab of NY51M7 - Electrical |Schedule Update (job deferred
Paae 52 to 2014)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E13098 E13098 NY51M24 UG Rebuild in Schedule Update (job deferred
Pages 56-58 Subdivision by Don Mills & Sheppard Part |to 2014)
1 - Electrical NY51M24
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E13101 E13101 NY51M24 UG Rebuild in Schedule Update (job deferred
Pages 56-58 Subdivision by Don Mills & Sheppard Part |to 2014)
2 - Electrical NY51M24
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E13103 E13103 UG rebuild of NY51M24 Buchan |Schedule Update (job deferred
Pages 53, 55 Crt by Sheppard Ave E. - Electrical to 2014)
NY51M24
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E13289 E13289 UG Rebuild R26M34 Melford Schedule Update (job deferred
Paae 15 Customer Vaults to 2014)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |E14026 E14026 Rebuild UG Trunk 502M21-28 Schedule Update (job deferred

Page 101

Warden -Electrical

to 2014)




Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 2

Addendum

Appendix B

Filed: 2012 Oct 31

Page 3 of 19

Paaes 44-46

BO1 - Underground Infrastructure Tab 4, Schedule B1, |N/A N/A Correction Figure and related narrative
Figures 1, 43A; Pages corrected to include only
4, 114-116-A sustained interruptions atrributed
to direct buried cable failures.
Original figure included both
momentary and sustained
BO1 - Underground Infrastructure Tab 4, Schedule B1, |N/A N/A Correction Some of the information
Page 130, Table 1 previously listed in this table was
included in error; the revised
table reflects the corrected
infarmatinn
BO1 - Underground Infrastructure Tab 4, Schedule B1, |N/A N/A Correction Table and related narrative
Page 134-136 revised to more accurately reflect
cost of options for correcting
problems with direct buried
rahlac
BO1 - Underground Infrastructure Tab 4, Schedule B1, |N/A N/A Correction Revised estimated avoided risk
Pages 140, 197 cost to reflect correct application
of annual discount rate
BO1 - Underground Infrastructure Tab 4, Schedule B1, |N/A N/A Cost Estimate and Schedule  |Project Segment Cost Estimate
Pages 2-3 Update and Schedule Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |N/A N/A Correction "Circuit kilometers" corrected to
Paaes 4. 110 “conductor kilometers"
BO1 - Underground Infrastructure Tab 4, Schedule B1, |W11385 W11385 FESI-12 Northwoods Subd UG | Cost Estimate and Schedule | Job deferred to 2013
Page 17 Rebuild (55M8) Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |W12077 W12077 Hoggs Hollow Electric and Civil |Cost Estimate Update
Paae 60
BO1 - Underground Infrastructure Tab 4, Schedule B1, |W12449 FESI - Lateral Cable & Tx Rehab Bathurst |Cost Estimate and Schedule  |Job advanced to 2012
Paaes 50-51 & Rockford Update
BO1 - Underground Infrastructure Tab 4, Schedule B1, |W12451 FESI - UG Lat cable and transformer Schedule Update (job deferred
Page 51 Rehab Cedarcroft. Patricia. etc. to 2014)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |W12490 FESI-UG DB Cable Rehab Bombardier Schedule Update (job shifted |Job advanced to 2012
Page 109 Supply between 2012/2013)
BO1 - Underground Infrastructure Tab 4, Schedule B1, |W13193 Arrow Rd. - Lateral UG Loop Replacement |Addition of Job
Pages 104A-104C
BO1 - Underground Infrastructure Tab 4, Schedule B1, |W13239 Northview Heights Electrical Rebuild Schedule Update (job deferred

to 2014)

BO1 - Underground Infrastructure

Tab 4, Schedule B1,
Pages 98A-98C

W13474, W13475

UG Cable Replacement on 85M31 at
Lodestar Road, Toronto (Electrical)
NY85M31

Addition of Job

Page 2, Table 1; Page
14, Table 3

BO1 - Underground Infrastructure Tab 4, Schedule B1, |X11444 Tichester and surrounding civil electrical |Cost Estimate Update
Paae 19 enhancement 35M10/35M9
BO2 - PILC Tab 4, Schedule B2, |N/A Correction Error with intermediate
Page 31 calculation (does not affect end
result).
B02 - PILC Tab 4, Schedule B2, |X11532 Terauley Station Piece Out and Leakers | Schedule Update (job shifted |Job advanced to 2012
Page 15 between 2012/2013)
B02 - PILC Tab 4, Schedule B2, |X12512 Carlaw Station Piece Out and Leakers Schedule Update (job shifted |Job deferred to 2013
Page 15 between 2012/2013)
BO2 - PILC Tab 4, Schedule B2, |X12513 Leaside Station Piece Out and Leakers Cost Estimate and Schedule |Job deferred to 2013
Paage 15 Update
B02 - PILC Tab 4, Schedule B2, |X12514 Esplanade Station Piece Out and Leakers |Schedule Update (job shifted |Job deferred to 2013
Page 15 between 2012/2013)
BO2 - PILC Tab 4, Schedule B2, |X12779 Bridgeman to High Level PILC Feeder Cost Estimate and Schedule |Job divided into phases, with
Page 2; Page 9, 10 Replacement Update necessary civil work proposed to
, 11,12 ,13, 14 proceed in 2013.
BO2 - PILC Tab 4, Schedule B2, |[X13396 Windsor Station Piece Out and Leakers Schedule Update (job deferred
Paae 15 to 2014)
B02 - PILC Tab 4, Schedule B2, |X13397 Strachan Station Piece Out and Leakers |Schedule Update (job deferred
Page 15 to 2014)
BO2 - PILC Tab 4, Schedule B2, |X13399 Dufferin Station Piece Out and Leakers Schedule Update (job deferred
Paae 15 to 2014)
B03 - Handwell Replacements Tab 4, Schedule B3, |A12236 A12236 Handwell Standardization Cost Estimate Update

Remediation Continue
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B03 - Handwell Replacements Tab 4, Schedule B3, |N/A N/A Cost Estimate Update Project Segment Cost Estimate
Pages 2, 13, 14 Update
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E11088 E11088 North York SCADA (East) Cost Estimate Update
Page 84-91, 161 NY53M10 - AreaA & D
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E11243 E11243 Repl of Failing OH Assets on Cost Estimate Update
Page 84-91, 108 Feeder NYBOM6 - Ph 2A
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E11374 E11374 Scada Installations (8 switches) |Cost Estimate Update
Page 84-91, 161 (NY34M6 )
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E11805 Fibreglass Secondary Insulation Schedule Update (job deferred
Page 84-91, 172 Replacement to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12104 E12104 Chipping Crossburn 53M10 OH Schedule Update (job deferred
Page 84-91, 158 Rebuild to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12358 51M21 Rebuild OH Sections Part 1 Schedule Update (job shifted |Job advanced to 2012
Page 84-91, 112 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12361 51M21 Rebuild OH Sections Part 2 Schedule Update (job shifted |Job advanced to 2012
Page 84-91, 112 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12433 E12433 Voltage Conversion KHF2 Cost Estimate and Schedule |Job advanced to 2012
Page 84-91, 113 Update
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12436 NY80M6 Feeder OH Enhancement Phase |Cost Estimate Update
Page 84-91, 108 3 NY8OM6
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12457 E12457 CSP Transformer and Pole Schedule Update (job shifted |Job advanced to 2012
Page 84-91, 174 replacement NY80M5 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12459 Banbury/Post Rd OH Rehab: NY34M86, Schedule Update (job shifted |Job advanced to 2012
Page 84-91, 112 NY53M24, NY51M21 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12884 E12884 Rebuild Broadlands MS NYSS59  |Schedule Update (job shifted |Job deferred to 2013
Page 84-91, 101 VC-Ph2 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12892 E12892 Rebuild Broadlands MS NYSS59  |Schedule Update (job shifted |Job deferred to 2013
Page 84-91, 101 VC -Ph2 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12893 E12893 Rebuild Broadlands MS NYSS59  |Schedule Update (job shifted |Job deferred to 2013
Page 84-91, 101 VC-Ph2 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E13110 NYSS68-F9 OH Rebuild Pleasant View Schedule Update (job shifted |Job advanced to 2012
Page 84-91, 172 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |N/A N/A Correction FIM Values
Page 16 Table 1,
Page 83, Page 180
Tahle 1
B04 - Overhead Infrastructure Tab 4, Schedule B4, |N/A N/A Correction Transposition Error
Paae 94
BO4 - Overhead Infrastructure Tab 4, Schedule B4, |N/A N/A Correction Transposition Error
Paae 4. 42
B04 - Overhead Infrastructure Tab 4, Schedule B4, |N/A N/A Correction Table 3 and Figures 24, 25, 26
Paae 37-39 Corrected
B04 - Overhead Infrastructure Tab 4, Schedule B4, |N/A N/A Cost Estimate and Schedule Project Segment Cost Estimate
Pages 2, 5, 8, 9, 11, Update and Schedule Update
13, 30, 31, 42, 55,
77, 82, 83, 86, 91
B04 - Overhead Infrastructure Tab 4, Schedule B4, |(W10275 Manby TS_load Transfer to Horner Cost Estimate Update
Page 84-91, 103 TS_Ele_2010
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W11289 W11289 FESI 55M22 ROWNTREE Schedule Update (job deferred
Page 84-91, 163 CONTINGENCY (PH-6) to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W12089 W12089 Remote Switch Install - Finch Schedule Update (job shifted |Job deferred to 2013
Page 84-91, 161 85M31 & M2 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W12253 W12253 11M7 Switch Replacement Schedule Update (job deferred

Page 84-91, 161

Jane/Woolner

t0 2014)
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B04 - Overhead Infrastructure Tab 4, Schedule B4, |(W12284 CSP and Conductor Replacement Cost Estimate and Schedule
Page 84-91, 158 Update
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W12292 W12292 FESI - Lomar OH Rebuild Schedule Update (job deferred
Paae 84-91. 98 55M25 to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W12309 W12309 FESI Spenvalley Rebuild Schedule Update (job shifted
Page 84-91, 97 between 2012/2013)
BO4 - Overhead Infrastructure Tab 4, Schedule B4, |W12339 W12339 FESI CSP and Conductor Schedule Update (job shifted
Page 84-91, 158 Replacement 11M1 and 11M4 between 2012/2013)
BO4 - Overhead Infrastructure Tab 4, Schedule B4, |W12351 W12351 FESI CSP and Conductor Schedule Update (job shifted
Page 84-91, 158 Replacement NY35M24 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W12491 FESI Rebuid and CSP replacement Ph#3 |Schedule Update (job deferred
Page 84-91, 118 to 2014)
BO4 - Overhead Infrastructure Tab 4, Schedule B4, |W12669 FESI 5 - Martin Ross & Flint Rebuild Cost Estimate and Schedule
Page 84-91, 110 Update
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W13054 FESI Refurbish OH feeder ph#1 Schedule Update (job deferred
Page 84-91, 119 to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W13055 FESI Refurbish OH feeder ph#2 Schedule Update (job deferred
Page 84-91, 119 to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W13056 FESI Refurbish OH feeder ph#3 Schedule Update (job deferred
Page 84-91, 119 to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W13057 FESI Refurbish OH feeder ph#4 Schedule Update (job deferred
Page 84-91, 119 to 2014)
BO4 - Overhead Infrastructure Tab 4, Schedule B4, |W13130 Refurbish OH Feeder - Epsom Downs Cost Estimate Update
Page 84-91, 122
B04 - Overhead Infrastructure Tab 4, Schedule B4, |W13169 Weston Railway - OH Rebuild Schedule Update (job deferred
Page 84-91, 167 to 2014)
BO4 - Overhead Infrastructure Tab 4, Schedule B4, |W13206 Refurbish Feeder Laterals - Phase 2 of 2 |Schedule Update (job deferred
Page 84-91, 124 to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |WXXXXX Danger and Caution pole replacement Cost Estimate and Schedule
Paae 84-91. 95 Undate
B04 - Overhead Infrastructure Tab 4, Schedule B4, |X12156 Replacement of manual switch with Cost Estimate and Schedule |Job deferred to 2013
Page 84-91, 161 SCADA NY53-M8 Update
B04 - Overhead Infrastructure Tab 4, Schedule B4, |X12163 Replacement of manual switch with Schedule Update (job shifted |Job deferred to 2013
Page 84-91, 161 SCADA switch NY53-M6 between 2012/2013)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |X12179 Replacement of CSP transformers Schedule Update (job deferred
Page 84-91, 159 to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |X12204 Replacement of CSP transformer Schedule Update (job deferred
Page 84-91, 116 to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |X12461 X12461 35M12 O/H Rebuild Flamborough |Schedule Update (job deferred
Paae 84-91. 95 Dr to 2014)
BO4 - Overhead Infrastructure Tab 4, Schedule B4, |[X12501 35M12 - O/H Rebuild — Keele St and Schedule Update (job deferred
Page 84-91, 158 Milford Ave NY35M12 to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |X13004 Convert Dupont B71DU to 13.8 kV and Schedule Update (job deferred
Page 84-91, 147 remove B51DU to 2014)
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E10387 E10387 Bermondsey SCADA Cost Estimate Update
Page 84-91, 161
B04 - Overhead Infrastructure Tab 4, Schedule B4, |E12133 E12133 Rebuild Broadlands MS NYSS59 | Cost Estimate and Schedule
Page 84-91, 101 VC-Ph2 Update
BO4 - Overhead Infrastructure Tab 4, Schedule B4, |E13111 Overhead Rebuild R43M28 Cost Estimate Update
Page 84-91, 106
BO4 - Overhead Infrastructure Tab 4, Schedule B4, [X12158 Replacement of manual switch with Cost Estimate Update

Page 84-91, 161

SCADA switch on Feeder NY53-M7
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X12175

Replacement of CSP transformer, YK35M1
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B04 - Overhead Infrastructure

Tab 4, Schedule B4,
Page 84-91, 161

X12176

Replacement of manual switch with
SCADA switch on Feeder NY53M5

Cost Estimate Update

BO4 - Overhead Infrastructure

Tab 4, Schedule B4,
Page 84-91, 161

X12182

Replacement of manual switch with
SCADA switch on Feeder NY34-M5,NY34-
M6.NY34-M7

Cost Estimate Update

BO5 - Box Construction

Tab 4, Schedule B5,
Pages 1, 3, 7, 9, 10,
15.18. 19

N/A

N/A

Cost Estimate and Schedule
Update

BO5 - Box Construction

Tab 4, Schedule BS
Appendix J, Page 9,
Table 2

N/A

N/A

Correction

FIM correction

BO5 - Box Construction

Tab 4, Schedule B5,
Page 4, Table 1;
Page 153, Table 2

N/A

N/A

Correction

FIM correction

BO5 - Box Construction

Tab 4, Schedule B5,
Page 6, Table 2; Page
20, Table 5; Page 22,
Table 6; Page 54,
Table 31

X11452

Millwood MS: B2MD, Merton MS:B1MR,
Partial Voltage Conversion

Schedule Update (job shifted
between 2012/2013)

Job advanced to 2012

BO5 - Box Construction

Tab 4, Schedule B5,
Page 6, Table 2; Page
20, Table 5; Page 23,
Table 6; Page 57,
Table 35

X12054

Voltage Conversation from 4kV to 13.8kV
System TOB5DN

Cost Estimate Update

BO5 - Box Construction

Tab 4, Schedule B5,
Page 6, Table 2; Page
21, Table 5; Page 23,
Table 6; Page 59,
Table 39

X12055

Voltage Conversation from 4kV to 13.8kV
System TOB2DU

Cost Estimate and Schedule
Update

Job advanced to 2012

BO5 - Box Construction

Tab 4, Schedule B5,
Page 6, Table 2; Page
20, Table 5; Page 22,
Table 6, Page 34,
Table 12

X12352

4.16kV B-7-CD OH Feeder Voltage
Conversion to 13.kV System

Schedule Update (job shifted
between 2012/2013)

Job deferred to 2013

BO5 - Box Construction

Tab 4, Schedule B5,
Page 6, Table 2; Page
20, Table 5; Page 22,
Table 6; Page 43,
Table 17

X12445

B5HW and B3HW conversion/transfer to
A200E

Cost Estimate and Schedule
Update

Job deferred to 2013

BO5 - Box Construction

Tab 4, Schedule B5,
Page 7, Table 2; Page
22, Table 5; Page 23,
Table 6; Page 59,
Table 39

X13003

X13003 Convert 4kV Dupont B6DU to
13.8kv

Cost Estimate and Schedule
Update

BO6 - Rear Lot

Tab 4, Schedule B6,
Paae 6

N/A

N/A

Correction

Figure should have compared
"Real Lot" Overhead Outaaes

BO6 - Rear Lot

Tab 4, Schedule B6,
Page 14, Figure 3

N/A

N/A

Correction

As indicated in response to EP
IR#41, Figure 3 is being
withdrawn because of errors

uncovered in the data underlying
it

BO6 - Rear Lot

Tab 4, Schedule B6,
Page 4, 30-31, 39-42,
50

N/A

N/A

Cost Estimate and Schedule
Update

Project Segment Cost Estimate
and Schedule Update

BO6 - Rear Lot

Tab 4, Schedule B6,
Page 10, Table 1;
Page 37; Page 38.
Table 7; Page 71-72,
Tables A1-A4; Page
73, Figure A4

N/A

N/A

Correction

FIM Values

BO6 - Rear Lot

Tab 4, Schedule B6,
Pages 43, 51, 59

N/A

N/A

Correction

Unit Counts
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BO6 - Rear Lot Tab 4, Schedule W11168 W11168-Albion F1 Silverstone - Elec Cost Estimate Update
B6,Pages 39-41, 55
BO6 - Rear Lot Tab 4, Schedule B6, |W11219 W11219 RATHBURN SAFI CONVERSION |Cost Estimate Update
Pages 39-41, 53 (Part-3) U/G (2011 CARRYOVER)
BO6 - Rear Lot Tab 4, Schedule B6, |W12561 Rexdale Colony Park OH Rear Lot to UG |Cost Estimate Update
Pages 39-41 Table front lot conversion phase 1
titled "Listing of All
Jobs" and page 47
Table in section 3.5
titled "Required
Capital Costs"
BO6 - Rear Lot Tab 4, Schedule B6, |W12562 Rexdale Colony Park OH Rear Lot to UG |Cost Estimate Update
Pages 39-41 Table front lot conversion phase 2
titled "Listing of All
Jobs" and page 47
Table in section 3.5
titled "Required
Capital Costs"
BO6 - Rear Lot Tab 4, Schedule B6, |W12563 Rexdale Colony Park OH Rear Lot to UG |Cost Estimate Update
Pages 39-41, 47 front lot conversion phase 3
BO6 - Rear Lot Tab 4, Schedule B6, |W12564 Rexdale Colony Park OH Rear Lot to UG |Schedule Update (job shifted |Job deferred to 2013
Pages 39-41, 47 front lot conversion phase 4 between 2012/2013)
BO6 - Rear Lot Tab 4, Schedule W12565 Rexdale Colony Park OH Rear Lot to UG |Schedule Update (job shifted |Job deferred to 2013
B6,Pages 39-41, 47 front lot conversion phase 5 between 2012/2013)
BO6 - Rear Lot Tab 4, Schedule B6, |W12566 Rexdale Colony Park OH Rear Lot to UG |Schedule Update (job shifted |Job deferred to 2013
Pages 39-41, 47 front lot conversion phase 6 between 2012/2013)
BO6 - Rear Lot Tab 4, Schedule B6, |W12567 Rexdale Colony Park OH Rear Lot to UG |Schedule Update (job shifted |Job deferred to 2013
Pages 39-41, 47 front lot conversion phase 7 between 2012/2013)
BO6 - Rear Lot Tab 4, Schedule B6, |W13017 Rear Lot #011 Ph#1 Electrical VC Schedule Update (job deferred
Pages 39-41, 60 to 2014)
BO6 - Rear Lot Tab 4, Schedule W13019 Rear Lot #011 Ph#2 Electrical VC Schedule Update (job deferred
B6,Pages 39-41, 60 to 2014)
BO6 - Rear Lot Tab 4, Schedule B6, |W13020 Thorncrest (#011) RL VC Ph#5 Electrical |Schedule Update (job deferred
Pages 39-41, 60 to 2014)
BO6 - Rear Lot Tab 4, Schedule B6, |W13142 Thorncrest (#011) RL VC Ph#5 Civil Cost Estimate Update
Pages 39-41, 60
BO6 - Rear Lot Tab 4, Schedule B6, |W13195 Rexdale Colony Park OH Rear Lot to UG |Schedule Update (job shifted |Job deferred to 2013
Pages 39-41, 47 front lot conversion phase 8 between 2012/2013)
BO6 - Rear Lot Tab 4, Schedule B6, [X11293 Forest Hill Rear Lot Civil PH#5 Cost Estimate Update
Pages 39-41, 43
BO6 - Rear Lot Tab 4, Schedule B6, [X12113 Forest Hill Electrical PH#4 HL UG Cost Estimate Update
Pages 39-41, 43 ELECTRICAL
BO6 - Rear Lot Tab 4, Schedule B6, [X12114 Forest Hill Electrical PH#5 Schedule Update (job shifted |Job deferred to 2013
Pages 39-41, 43 between 2012/2013)
BO6 - Rear Lot Tab 4, Schedule B6, |X12184 Rear lot VC S/E Lawrence/Leslie P1 Cost Estimate and Schedule |Job deferred to 2013
Pages 39-41 Table Electrical NYSS37F2 Update
titled "Listing of All
Jobs" and page 57
Table in section 8.4
titled "Required
Capital Costs"
BO6 - Rear Lot Tab 4, Schedule B6, [X12185 Rear lot VC S/E Lawrence/Leslie P 2 Schedule Update (job shifted |Job deferred to 2013

Pages 39-41, 57

Electrical NYSS37F2

between 2012/2013)

BO6 - Rear Lot

Tab 4, Schedule B6,
Pages 39-41, 57

Rear lot VC S/E Lawrence/Leslie P 3
Electrical NYSS37F2

Schedule Update (job shifted
between 2012/2013)

Job deferred to 2013
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B0O7 - Polymer SMD-20 Switches Tab 4, Schedule B7, |N/A N/A Cost Estimate Update Project Segment Cost Estimate
Page 3, Table 1; Page and Schedule Update
12, Table 3; Page 14,
Tahle 4
BO7 - Polymer SMD-20 Switches Tab 4, Schedule B7, |X12827 SMD-20 Replacement 2012 Cost Estimate and Schedule
Page 2, Table 1; Update
Page 13, Table 4
B0O7 - Polymer SMD-20 Switches Tab 4, Schedule B7, |X13419 SMD-20 Replacement 2013 Schedule Update (job deferred
Page 2, Table 1; Page to 2014)
13. Table 4
B08 - SCADAMATE R1 Tab 4, Schedule B8, |N/A N/A Cost Estimate and Schedule  |Project Segment Cost Estimate
Pages 2, 16, 17, 18 Update and Schedule Update
Table 2
B08 - SCADAMATE R1 Tab 4, Schedule B8, |N/A N/A Correction Corrected FIM estimates
Page 18, Page 30
Table 1
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X11362 X11362 -Loc# 4111 -Augusta and College |Cost Estimate Update
Page 11-12, Table 3
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X11441 X11441 -Loc# 4512 -Eglinton Ave Cost Estimate Update
Page 11-12, Table 3 E./Holly St
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X11529 X11529 Loc# 4790 Easy + West Vault Schedule Update (job shifted |Job advanced to 2012
Page 11-12, Table 3 Wellington St. W/ Emily St between 2012/2013)
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X12208 X12208 Loc#4485, 105 Adelaide St. West |Cost Estimate Update
Paae 8. Table 2 - Rebuild Vault Roof
B09 - Network Vaults & Roofs Tab 4, Schedule B9, |X12289 X12289 Vault Loc#4412, Build a new Schedule Update (job shifted |Job deferred to 2013
Page 11-12, Table 3 Vault Adelaide St. West/Grand Opera between 2012/2013)
Lane
B09 - Network Vaults & Roofs Tab 4, Schedule B9, |X12321 X12321 Loc#4931, Rebuild Vault Roof Schedule Update (job shifted |Job deferred to 2013
Page 8, Table 2 Front St. East and Jarvis St. A40GD between 2012/2013)
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X12371 X12371 -Loc# 4431 -Blue Jays Way and |Schedule Update (job shifted |Job deferred to 2013
Page 11-12, Table 3 King St. West between 2012/2013)
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X12830 X12830 Loc# 4432 vault rebuild project | Cost Estimate and Schedule  |Job deferred to 2013
Page 11-12, Table 3 Update
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X12834 X12834 Vault Rebuild Project Cost Estimate Update
Page 11-12, Table 3
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X12835 X12835 Vault Rebuild Project Schedule Update (job deferred
Page 11-12, Table 3 to 2014)
B09 - Network Vaults & Roofs Tab 4, Schedule B9, |X12844 X12844 Abandon Network Vaults Schedule Update (job deferred
Page 6. Table 1 to 2014)
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X12858 X12858 Abandon 2 Network Vaults Schedule Update (job shifted |Job deferred to 2013
Page 6, Table 1 between 2012/2013)
B09 - Network Vaults & Roofs Tab 4, Schedule B9, [X12438 X12438 Vault Roof Rebuild Project Schedule Update (job deferred
Paae 8. Table 2 to 2014)
B09 - Network Vaults & Roofs Tab 4, Schedule B9, |[N/A N/A Cost Estimate and Schedule Project Segment Cost Estimate
Pages 2, 5, 6, 7, 8, 9, Update and Schedule Update
13. 25
B10 - Fibertop Network Units Tab 4, Schedule B10, |N/A N/A Correction
Page 19
B10 - Fibertop Network Units Tab 4, Schedule B10, |N/A N/A Correction
Page 33, Table 1
B10 - Fibertop Network Units Tab 4, Schedule B10, |X11840 4540_A66DX Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12685 4517_A91A Schedule Update (job shifted
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12686 4517_A92A Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12733 4794_A48CE Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12736 4286_A53WR Schedule Update (job shifted

Appendix A, Page 21 -
27

between 2012/2013)




Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 2
Addendum
Appendix B
Filed: 2012 Oct 31
Page 9 of 19
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12738 4499WV_A66H Schedule Update (job shifted
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12739 4219EV_A54WR Schedule Update (job shifted
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12741 N1034_A65H Schedule Update (job shifted
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12743 N1107_A53CS Schedule Update (job shifted
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12751 4219WV_A51WR Schedule Update (job shifted
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12780 4099_A66H Schedule Update (job shifted
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12781 4131_A67WR Schedule Update (job shifted
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12782 4131_A68WR Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12783 4160_A69WR Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12784 4336_A44GD Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12785 4336_A48GD Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12786 4523 A20T Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12787 4553_A56H Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12788 4625_A50DX Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12789 4651_A53H Cost Estimate and Schedule |Job deferred to 2013
Appendix A, Page 21 - Update
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12790 4651_A54H Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12791 4745_A55H Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12792 4897NV_A43CE Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12793 N1010_A41CE Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12794 N1102_A71CE Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12795 N1102_A72CE Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4003_A68H Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4068SV_A62H Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4106_A91A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27
B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4123 A70H Schedule Update (job deferred

Appendix A, Page 21 -
27

t0 2014)
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B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4164_A84A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4176_A5K Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4177_A65WR Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4198 A64H Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4210_A34A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4210_A36A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4243 _A12K Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4254WV_A75CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4274_A25W Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4274_A38W Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4317_A91A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4325_A50CE Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4339WV_A92CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4394_A52CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4394_A53CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4412EV_A40GD Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4426_A72CE Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4438_A65WR Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4499EV_AG5H Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4509_A62A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4518 A70A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4518 A71A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4518 A72A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4543EV_AT7GL Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4555_A70CE Schedule Update (job deferred

Appendix A, Page 21 -
27

t0 2014)
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B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4562_A54WR Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4614_A42CE Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4619_A94B Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4627_A60CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4627_A61CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4630_A31DN Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4657_A43GD Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4667_A30DN Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4710SV_A60CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4726_A23T Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4736_A64H Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4752_A75CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4753_A48H Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4753_A49H Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4760_A10MN Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4769_A92B Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 A777_A44CE Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4789_A91B Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4851_A5GL Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4883_A78CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 4940_A41GD Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1005_A77CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1033_A62H Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1051_A13K Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1051_A15K Schedule Update (job deferred

Appendix A, Page 21 -
27

t0 2014)
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B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1053_A71CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1071_A78E Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1072_A92A Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1083_A43GD Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1083_A49GD Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 N1115_A94CS Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12825 V4476_Al6L Schedule Update (job deferred
Appendix A, Page 21 - to 2014)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4205_A41GD Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4340_A49GD Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4376_A63H Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4378_A43CE Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4478 _A66WR Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4521_A54WR Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4529WV_A49GD Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4653SV_A65CS Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4709_A39DN Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4710NV_A62CS Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4768NV_A12DX Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 4776SV_A44CE Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 N1011_A63WR Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 N1011_A66WR Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 N1029_A43GD Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 N1045_A77CS Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 N1087_A67WR Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 - between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 N1090_A37X Schedule Update (job shifted |Job deferred to 2013

Appendix A, Page 21 -
27

between 2012/2013)
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B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 V4511_Al6L Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 V4511 _A17L Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |X12843 VA733_Al6L Schedule Update (job shifted |Job deferred to 2013
Appendix A, Page 21 between 2012/2013)
27

B10 - Fibertop Network Units Tab 4, Schedule B10, |N/A N/A Cost Estimate and Schedule  |Project Segment Cost Estimate
Paae 1. 3. 4 Update Undate

B11 - ATS & RPB Tab 4, Schedule B11, [N/A N/A Correction Incorrect units were used for the
Page 22 presented outage cost values

B11 - ATS & RPB Tab 4, Schedule B11, [N/A N/A Cost Estimate and Schedule Project Segment Cost Estimate
Page 1, 5 Update and Schedule Update

B11 - ATS & RPB Tab 4, Schedule B11, | X11505 D9012 - Near 654 Castlefield, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, X12658 D3031 - 2108 Queen St East, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, X12798 4862 - 77 Ryerson Ave, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, X12799 4023 - Near 142 Pears Ave, Toronto Cost Estimate and Schedule |Job deferred to 2013
Page 6-7, Table 2 Update

B11 - ATS & RPB Tab 4, Schedule B11, | X12800 D9010 - 205 Richmond St W, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, X12801 D3022 — 75 Dowling Ave, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, | X12802 4064 — 295 College St, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, X12822 4368 — 300 Dufferin St, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, X12822 4063 - 645 Adelaide St W, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, | X00000 D3039 - 186 Cowan, Toronto Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 2 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, X12829 4515 - 25 Lascelles Blvd, Toronto; Schedule Update (job shifted |Job deferred to 2013
Page 6-7, Table 3 between 2012/2013)

B11 - ATS & RPB Tab 4, Schedule B11, X13420 4086 — 499 St Clair Ave W, Toronto Schedule Update (job deferred
Page 6-7, Table 2 to 2014)

B11 - ATS & RPB Tab 4, Schedule B11, X13420 4081 — 700 St Clair Ave W, Toronto Schedule Update (job deferred
Page 6-7, Table 2 to 2014)

B11 - ATS & RPB Tab 4, Schedule B11, X13420 4321 — 245 Eglinton Ave W, Toronto Schedule Update (job deferred
Page 6-7, Table 2 to 2014)

B11 - ATS & RPB Tab 4, Schedule B11, X13420 4694 — 1669 Bloor St W, Toronto Schedule Update (job deferred
Page 6-7, Table 2 to 2014)

B11 - ATS & RPB Tab 4, Schedule B11, X13420 D3012 — 439 Sherbourne Ave, Toronto Schedule Update (job deferred
Page 6-7, Table 2 to 2014)

B11 - ATS & RPB Tab 4, Schedule B11, X13420 4109 — 100 Shaftesbury Ave, Toronto Schedule Update (job deferred
Page 6-7, Table 2 to 2014)

B11 - ATS & RPB Tab 4, Schedule B11, X13420 N1164 — 35 Jackes Ave, Toronto Schedule Update (job deferred
Page 6-7, Table 2 to 2014)

B11 - ATS & RPB Tab 4, Schedule B11, X13420 N1173 — 130 Merton St, Toronto Schedule Update (job deferred

Page 6-7, Table 2

to 2014)
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B11 - ATS & RPB Tab 4, Schedule B11, [X13420 D9008 — 40 Scollard Rd, Toronto Schedule Update (job deferred
Page 6-7, Table 2 to 2014)
B12 - Station Power Transformers Tab 4, Schedule B12, |20675 S$12389 Scarborough Golf Club Replace  |Schedule Update (Job shifted |Job deferred to 2013
Page 1, Table 1 Transformer TR1 - 3/4 MVA between 2012/2013)
B12 - Station Power Transformers Tab 4, Schedule B12, {20685 S12391 Thistletown MS replace Schedule Update (Job shifted |Job deferred to 2013
Page 1, Table 1 transformer TR2 - 3/4 MVA. N/A between 2012/2013)
B12 - Station Power Transformers Tab 4, Schedule B12, N/A N/A Correction
Page 4; Page 34;
Page 53, Table 1
B12 - Station Power Transformers Tab 4, Schedule B12, |N/A N/A Cost Estimate and Schedule  |Project Segment Cost Estimate
Pages 1,2 Update and Schedule Update
B13.1 - Municipal Substation Tab 4, Schedule N/A N/A Correction
Switchgear Replacement B13.1, Page 1; Page
7
B13.1 - Municipal Substation Tab 4, Schedule 20427 S12320 Leslie MS Switchgear Schedule Update (Job shifted |Job deferred to 2013
Switchgear Replacement B13.1, Page 2, Table Replacement between 2012/2013)
1
B13.1 - Municipal Substation Tab 4, Schedule 20750 S12416 Porterfield MS Replace Schedule Update (Job shifted |Job deferred to 2013
Switchgear Replacement B13.1, Page 2, Table Switchgear between 2012/2013)
1
B13.1 - Municipal Substation Tab 4, Schedule 21338 S13090 Greencedar Lawrence MS Replace|Cost Estimate Update
Switchgear Replacement B13.1, Page 2, Table Switchgear
1
B13.1 - Municipal Substation Tab 4, Schedule 21581 S13126 Neilson Dr MS Replace Cost Estimate Update
Switchgear Replacement B13.1, Page 2, Table Switchgear
1
B13.1 - Municipal Substation Tab 4, Schedule 22805 S14070 Thornton MS Replace Switchgear |Schedule Update (Job shifted |Job deferred to 2013
Switchgear Replacement B13.1, Page 3, Table (pre-work) between 2012/2013)
1
B13.1 - Municipal Substation Tab 4, Schedule N/A N/A Correction
Switchgear Replacement B13.1, Page 5; Page
16; Page 22, Table 1
B13.1 - Municipal Substation Tab 4, Schedule N/A N/A Cost Estimate and Schedule  |Project Segment Cost Estimate
Switchgear Replacement B13.1, Pages 1,3 Update and Schedule Update
B13.2 - Transformer Stations Tab 4, Schedule 25425 Strachan TS A7-8 switchgear replacement |Cost Estimate Update
Switchgear B13.2, Page 1, Table
1. Pace 8
B13.2 - Transformer Stations Tab 4, Schedule 22025 Carlaw TS A6-7E switchgear replacement |Cost Estimate and Schedule
Switchgear B13.2, Page 1, Table Update
1. Pace 10
B13.2 - Transformer Stations Tab 4, Schedule 20877 Wiltshire TS A3-4W switchgear Cost Estimate and Schedule
Switchgear B13.2, Page 1, Table replacement Update
1. Pace 13
B13.2 - Transformer Stations Tab 4, Schedule 20492 Duplex TS A5-6DX switchgear Cost Estimate Update
Switchgear B13.2, Page 1, Table replacement
1. Pace 16
B13.2 - Transformer Stations Tab 4, Schedule N/A N/A Correction Classification of HI for Carlaw A6-
Switchaear B13.2. Page 20 7E was incorrect
B13.2 - Transformer Stations Tab 4, Schedule N/A N/A Correction
Switchgear B13.2, Page 34,
Table 1
B13.2 - Transformer Stations Tab 4, Schedule N/A N/A Correction
Switchgear B13.2, Page 6; Page
28; Page 34, Table 1
B13.2 - Transformer Stations Tab 4, Schedule N/A N/A Cost Estimate and Schedule  |Project Segment Cost Estimate
Switchgear B13.2, Pages 1, 2 Update and Schedule Update
B14 - Stations Circuit Breakers Tab 4, Schedule B14, |S13125 S13125 Leslie TS:Replace 51M7 and Schedule Update (Job
Page 1, Table 1; Page 51M8 KSO Oil CB deferred to 2014)
7
B14 - Stations Circuit Breakers Tab 4, Schedule B14, |S13146 S13146 Bermondsey TS: Repl. KSO Schedule Update (Job
Page 1, Table 1; Page OCB&apos;s (53M1, 53M9 & 53M11) deferred to 2014)
7
B14 - Stations Circuit Breakers Tab 4, Schedule B14, |N/A N/A Correction Number of outdoor-mounted oil
Paae 3 breakers was inaccurate
B14 - Stations Circuit Breakers Tab 4, Schedule B14, |N/A N/A Correction Graph was reflecting incorrect

Page 5
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Page 17

B14 - Stations Circuit Breakers Tab 4, Schedule B14, N/A N/A Correction
Page 5; Page 36;
Paae 43
B14 - Stations Circuit Breakers Tab 4, Schedule B14, N/A N/A Correction
Page 7
B14 - Stations Circuit Breakers Tab 4, Schedule B14, |N/A N/A Cost Estimate and Schedule Project Segment Cost Estimate
Page 2 Update and Schedule Update
B15 - Station Control and Tab 4, Schedule B15, |{S12033 S12033 Improve SONET Redundancy: Schedule Update (Job shifted |Job deferred to 2013
Communication Systems Page 1, Table 1; Page Split Toronto SONET Ring N/A between 2012/2013)
7
B15 - Station Control and Tab 4, Schedule B15, |S13095 S13095 Improve SONET Redundancy: Schedule Update (Job
Communication Systems Page 1, Table 1 Sheppard TS to Ellesmere TS deferred to 2014)
B15 - Station Control and Tab 4, Schedule B15, |S13096 S13096 SONET: Upgrade OC3 to OC12 Schedule Update (Job
Communication Systems Page 1, Table 1 deferred to 2014)
B15 - Station Control and Tab 4, Schedule B15, |S13292 S13292 Replacements of 14 MOSCAD Schedule Update (Job
Communication Systems Page 1, Table 1 RTUs in Etobicoke deferred to 2014)
cascaded throughout
the document
B15 - Station Control and Tab 4, Schedule B15, N/A N/A Correction kW should be kVA
Communication Svstems Paae 19
B15 - Station Control and Tab 4, Schedule B15, |S12554 S12554 Etobicoke replace 15 MOSCAD Cost Estimate Update Project Segment Cost Estimate
Communication Systems Page 2, Table 2; Page RTUs (Est 21881) Update
13+B786
B15 - Station Control and Tab 4, Schedule B15, |N/A N/A Cost Estimate and Schedule Project Segment Cost Estimate
Communication Systems Page 2 Update and Schedule Update
B16 - Downtown Contingency Tab 4, Schedule B16 |N/A Correction Incorrect units were used for the
Pages 11, 21 presented outage cost values
B16 - Downtown Contingency Tab 4, Schedule B16, [N/A N/A Cost Estimate and Schedule  |Project Segment Cost Estimate
Pages 1, 3, 6-8, 13- Update and Schedule Update
14, 18, 19, 20-21
B16 - Downtown Contingency Tab 4, Schedule B16, [X11424 Feeder Tie A203BN to A240GD Schedule Update (job shifted
Page 1, Table 1; Page between 2012/2013)
7. Table 3
B16 - Downtown Contingency Tab 4, Schedule B16, X11620 X11620 Dufferin - Bridgman Feeder Ties |Cost Estimate Update
Page 1, Table 1; Page (4) - Electrical Dufferin(13.8
6. Table 2
B16 - Downtown Contingency Tab 4, Schedule B16, [X12131 Feeder Tie A34W to A256DN Schedule Update (job deferred
Page 1, Table 1; Page to 2014)
7. Table 3
B16 - Downtown Contingency Tab 4, Schedule B16, [X12132 Feeder Tie A57W to A273DN Schedule Update (job deferred
Page 1, Table 1; Page to 2014)
7. Table 3
B17 - Bremner TS Tab 4, Schedule B17: |[N/A N/A Cost Estimate Update
Page 4; Page 5; Page
6; Page 6, Table 1;
Page 30; Page 31,
Figure 10; Page 32;
Page 35; Page 35,
Table 11; Page 36,
Table 12; Page 41;
Page 42; Page 42,
Table 15; Appendix 5,
Table 2, Page 12
B17 - Bremner TS Tab 4, Schedule B17: |[N/A N/A Data Update Updated based on 2012 load
Page 2 footnote 2; forecast
Page 9; Page 10;
Page 10 Table 2;
Page 10, footnote 6;
page 11, Figure 5;
Appendix 2, Table 1,
Page 3
B18 - HONI Contributions Tab 4, Schedule B18, |S12807 Strachan TS A7-8 switchgear replacement |Correction

HONI Enaineering Study
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Project Segment Cost Estimate
and Schedule Update

B18 - HONI Contributions Tab 4, Schedule B18, |S12812 Bremner TS Capital Contribution Schedule Update (job shifted |Job shifted to 2013 and 2014
Pages 1, 2, 8, 30, 34 between 2012/2013)
B18 - HONI Contributions Tab 4, Schedule B18, |S12981 Strachan TS A3-4 capital contribution Addition of Job
Pages 2, 16, 17, 31,
39
B18 - HONI Contributions Tab 4, Schedule B18, |S12982 Glengrove TS A5-6 capital contribution Addition of Job
Pages 2, 4, 5, 6, 19-
A, 19-B, 31, 33, 41-A,
41-R
B19 - Feeder Automation Tab 4, Schedule B19, |E12595 E12595 - PPEast 2012 FA Project - Radio |Schedule Update (job shifted |Job deferred to 2013
Page 33 Coordination Study & Repeater Radio between 2012/2013)
Installation
B19 - Feeder Automation Tab 4, Schedule B19, |E12596 E12596 - PPEast 2012 Feeder Automation |Schedule Update (job shifted |Job deferred to 2013
Page 33 Project - Site Acceptance Tests between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |E12679 E12679 - East 2014 Repeater Radio Addition of Job
Paae 60 Installation for Scarborouah East
B19 - Feeder Automation Tab 4, Schedule B19, E13314 E13314 PPEast 2013 Feeder Automation |Schedule Update (job deferred
Paae 45 Proiect on SCNT63M3 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, |E13315 E13315 PPEast 2013 Feeder Automation |Schedule Update (job deferred
Paae 45 Proiect on SCNA502M28 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, [E13318 E13318 PPEast 2013 Feeder Automation |Schedule Update (job deferred
Paae 45 Proiect on SCNA502M21 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, |E13331 E13331 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAH9M25 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, E13341 E13341 PPEast 2013 Feeder Automation |Schedule Update (job deferred
Paae 45 Site Acceptance Test to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, |E13348 E13348 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAR26M22 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, [E13349 E13349 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAR26M21 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, |E13350 E13350 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAR26M36 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, E13352 E13352 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAR26M34 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, |E13353 E13353 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAR26M31 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, E13354 E13354 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAR26M32 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, |E13355 E13355 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAH9M31 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, E13356 E13356 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAH9M32 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, |E13357 E13357 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAHOM26 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, [E13358 E13358 Feeder Automation of Schedule Update (job deferred
Paae 45 SCNAH9M23 to 2014)
B19 - Feeder Automation Tab 4, Schedule B19, |E14387 E14387-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 56, 60 SCNAE5M2 between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |E14388 E14388-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 56, 60 SCNAE5M4 between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |[E14389 E14389-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 56, 60 SCNAE5M6 between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |[E14390 E14390-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 57, 60 SCNAE5M8 between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |[E14391 E14391-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 57, 60 SCNAE5M10 between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |[E14392 E14392-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 57, 60 SCNAE5M21 between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |[E14393 E14393-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 57, 60 SCNAE5M22 between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |[E14394 E14394-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013

Pages 58, 60

SCNAE5M23

between 2012/2013)
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B19 - Feeder Automation Tab 4, Schedule B19, |E14395 E14395-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 58, 60 SCNAE5M24 between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |E14396 E14396-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 58, 60 SCNAE5M25 between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |[E14397 E14397-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 58, 60 SCNAE5M26 between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |[E14398 E14398-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 59, 60 SCNAE5M27 between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |[E14399 E14399-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 59, 60 SCNAE5M29 between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |[E14400 E14400-P03 PPEast Feeder Automation |Schedule Update (job shifted |Job advanced to 2013
Pages 59, 60 SCNAE5M30 between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |[E12679 E12679-East 2013 FA Repeater Radio Addition of Job
Paae 60 Installation for Scarborouah TS

B19 - Feeder Automation Tab 4, Schedule B19, |N/A General Correction Corrected non-asset risk and
Pages 2, 25-26, 33, updated number of switching
39, 43-44, 61, 123- points in FIM analyses
124

B19 - Feeder Automation Tab 4, Schedule B19, |N/A General Schedule Update (job shifted |Project Segment Scheduling
Page 24 between 2012/2013) Update

B19 - Feeder Automation Tab 4, Schedule B19, |W13366 W13366 - 2013 FA - North York - Schedule Update (job shifted |Job advanced to 2012
Pages 42-43 Fairchild TS (80M1) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, \W13367 W13367 - 2013 FA - North York - Schedule Update (job shifted |Job advanced to 2012
Pages 42-43 Fairchild TS (80M2) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |W13368 W13368 - 2013 FA - North York - Schedule Update (job shifted |Job advanced to 2012
Pages 42-43 Fairchild TS (80M4) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, \W13369 W13369 - 2013 FA - North York - Schedule Update (job shifted |Job advanced to 2012
Pages 42-43 Fairchild TS (80M6) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |W13370 W13370 - 2013 FA - North York - Schedule Update (job shifted |Job advanced to 2012
Pages 42-43 Fairchild TS (80M8) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, \W13371 W13371 - 2013 FA - Etobicoke - Horner  |Schedule Update (job shifted |Job advanced to 2012
Pages 37-38 TS (30M1) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, \W13372 W13372 - 2013 FA - North York - Cost Estimate and Schedule |Job advanced to 2012
Pages 42-A, 43 Fairchild TS (80M10) Update

B19 - Feeder Automation Tab 4, Schedule B19, |W13373 W13373 - 2013 FA - North York - Schedule Update (job shifted |Job advanced to 2012
Pages 42, 43 Fairchild TS (80M21) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |W13374 W13374 - 2013 FA - North York - Schedule Update (job shifted |Job advanced to 2012
Pages 42-A, 43 Fairchild TS (80M29) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |W13375 W13375 - 2013 FA - Etobicoke - Horner  |Schedule Update (job shifted |Job advanced to 2012
Pages 37, 38 TS (30M2) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, \W13377 W13377 - 2013 FA - Etobicoke - Horner |Schedule Update (job shifted |Job advanced to 2012
Pages 37, 38 TS (30M4) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |W13378 W13378 - 2013 FA - Etobicoke - Horner  |Schedule Update (job shifted |Job advanced to 2012
Pages 37, 38 TS (30M8) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, \W13379 W13379 - 2013 FA - Etobicoke - Horner |Schedule Update (job shifted |Job advanced to 2012
Pages 37, 38 TS (30M9) between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |W13380 W13380 - 2013 FA - Etobicoke - 38M12  |Schedule Update (job shifted |Job advanced to 2012
Pages 37, 38 between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |W13381 W13381 - 2013 FA - Etobicoke - 38M8 Schedule Update (job shifted |Job advanced to 2012
Pages 37-A, 38 between 2012/2013)

B19 - Feeder Automation Tab 4, Schedule B19, |W13383 W13383 - 2013 FA - Etobicoke - Manby  |Cost Estimate and Schedule |Job advanced to 2012

Pages 37-A, 38

TS (38M5)

Update
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B19 - Feeder Automation Tab 4, Schedule B19, '\W13384 W13384 - 2013 FA - Etobicoke - Manby  |Schedule Update (job shifted |Job advanced to 2012
Pages 37-A, 38 TS (38M4) between 2012/2013)
B19 - Feeder Automation Tab 4, Schedule B19, |W13483 W13483 - FA 2013 - P3 - Etobicoke Addition of Job
Paae 38 Repeater Radio Survev/Install
B19 - Feeder Automation Tab 4, Schedule B19, |W13484 W13484 - FA 2013 - P3 - Fairchild Addition of Job
Paae 43 Survev/Repeater Radio Installation
B19 - Feeder Automation Tab 4, Schedule B19, |W13485 W13485 - FA 2013 - P3 - Etobicoke SAT | Addition of Job
Paae 38
B19 - Feeder Automation Tab 4, Schedule B19, |W13486 W13486 - FA 2013 - P3 - Fairchild SAT Addition of Job
Page 43
B20 - Metering Tab 4, Schedule B20, Wholesale Metering Market Settlement Cost Estimate Update
Pages 3, 11, 18, 20 Compliance
B20 - Metering Tab 4, Schedule B20, Seal Expiring Meters Cost Estimate Update
Pages 3, 18, 38
B21 - Externally Initiated Relocation |Tab 4, Schedule B21, N/A N/A Cost Estimate and Schedule  |Project Segment Cost Estimate
and Expansion Page 5-7 Table 1, Update and Schedule Update
Page 17-20, 22-24,
Page 29 Table 5,
Page 31-32 Table 6,
Page 33-34
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, \W10498 Weston Tunnel Cost Estimate Update
and Expansion Page 5, Table 1, Page
24. Table 4
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, \W12545 Keele St & hwy 401-PH2- Tunnelling Cost Estimate Update
and Expansion Page 6, Table 1; Page under Hwy 401
29. Tahle 5
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, \W12663 W12663 OH Reconfiguration- Beecroft Rd |Cost Estimate Update
and Expansion Page 7, Table 1; Page Extension Area NY80M22
32. Tahle 6
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, \W12828 W12828 Metrolinx pole relocation at Cost Estimate Update
and Expansion Page 5, Table 1; Page MartinGrove
24. Table 4
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, \W12909 Lawrence and Allen Pole Relocation Cost Estimate Update
and Expansion Page 7, Table 1; Page
32. Tahle 6
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X11602 Strachan Electrical Relocation Part 1 Cost Estimate Update
and Expansion Page 6, Table 1; Page
24. Table 4
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X11603 Strachan Electrical Relocation Part 1 Cost Estimate Update
and Expansion Page 6, Table 1; Page
24. Table 4
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X11604 Strachan Electrical Relocation Part 1 Cost Estimate Update
and Expansion Page 6, Table 1; Page
24. Table 4
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X11605 Strachan Electrical Relocation Part 1 Cost Estimate Update
and Expansion Page 6, Table 1; Page
24. Table 4
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X11763 Dunn Ave Directional Drilling Cost Estimate and Schedule |Job deferred to 2013
and Expansion Page 6, Table 1; Page Update
31. Tahle 6
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X12635 Queens Quay Rebuild Phase 1 Cost Estimate Update
and Expansion Page 5, Table 1, Page
19. Table 2
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X12636 Queens Quay Rebuild Phase 2 Schedule Update (job shifted |Job deferred to 2013
and Expansion Page 5, Table 1, Page between 2012/2013)
19. Table 2
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X12637 Queens Quay Rebuild Phase 3 Schedule Update (job shifted |Job deferred to 2013
and Expansion Page 5, Table 1, Page between 2012/2013)
19. Table 2
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X12873 NW PATH Addition Phl Cost Estimate and Schedule |Job deferred to 2013
and Expansion Page 7, Table 1; Page Update
32. Tahle 6
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X North West PATH Addition Phase 2 Schedule Update (job shifted |Job deferred to 2013
and Expansion Page 7, Table 1; Page between 2012/2013)
32. Tahle 6
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X Dundas Street Overhead to Underground |Cost Estimate and Schedule  |Job deferred to 2013
and Expansion Page 7, Table 1; Page Phase 1 Update
32. Tahle 6
B21 - Externally Initiated Relocation | Tab 4, Schedule B21, X Dundas Street Overhead to Underground |Cost Estimate Update

and Expansion

Page 7, Table 1; Page
32 Table 6

Phase 2
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Manager's Summary Manager's Summary, N/A N/A Correction Correction of typographical error;
Page 11 missina "not"
Manager's Summary Manager's Summary, N/A N/A Correction Updates to half-year rule
Paae 6 calculation
Manager's Summary Manager's Summary, N/A N/A Data Update Updates to alternative revenue
Page 13 requirement calculation
Manager's Summary Manager's Summary, N/A N/A Data Update Updates to rates recovery
Page 14, 21 proposal
Manager's Summary Manager's Summary, N/A N/A Data Update Total capital request updated
Page 23-24
C1- Building and Facilities Capital Tab 4, Schedule C4, |N/A N/A Schedule Update (job shifted
Page 2, Table 1 between 2012/2013)
C2 - Information Technology Capital |Tab 4, Schedule C2, N/A N/A Cost Estimate Update
Page 1, Table 1
C3 - Fleet Capital Tab 4, Schedule C3, |N/A N/A Cost Estimate Update
Paae 1-2
C4 - Operations Portfolio Capital Tab 4, Schedule C1, |[N/A N/A Cost Estimate and Schedule
Page 1, 6, 7, 10 Update
Rates Tab 2, Appendix 1, N/A N/A Data Update Revised 2011 Unfunded Capex
Paae 2 Rate Rider
Rates Tab 3, Schedule B2 |N/A N/A Data Update Revised 2013 Rate schedules
Rates Tab 3, Schedule C2.1 |N/A N/A Data Update Updated 2013 IRM Model
Rates Tab 3, Schedule C2.2 |N/A N/A Data Update Updated 2013 Bill Impacts
Rates Tab 3, Schedule D N/A N/A Correction Corrected RTSR rates
Rates Tab 3, Schedule F N/A N/A Data Update Calculation of Lost 2012 IRM
revenue rate riders
Rates Tab 4, Schedule E1.1 |N/A N/A Correction Updated and corrected 2012
ICM workbook
Rates Tab 4, Schedule E1.2 |N/A N/A Data Update Updated Threshold Spreadsheet
Rates Tab 4, Schedule E1.3 |N/A N/A Data Update Updated 2012 ICM Rate Rider
with Davs of Service
Rates Tab 4, Schedule E1.4 |N/A N/A Data Update Updated and corrected 2012
ICM workbook DOS rates
Rates Tab 4, Schedule E2.1 |N/A N/A Data Update Updated and corrected 2013 ICM
workbook
Rates Tab 4, Schedule E2.2 |N/A N/A Data Update Updated and corrected 2013 ICM
workbook input
Rates Tab 4, Schedule E2.3 |N/A N/A Data Update Updated 2012 ICM Rate Rider
with Davs of Service
Rates Tab 4, Schedules N/A N/A Data Update Updated 2012 and 2013 ICM
F1.1 and F1.2 worksheets
through F22.1 and
F22 2
Incremental Capital Module Tab 4, Schedule A, N/A N/A Data Update Updated revenue requirement
Page 1 and rate impact
Summary of Capital Program Tab 4, Schedule A, N/A N/A Data Update Updated the amounts and
Appendix 1 schedules for capital

reauirements
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By the operation of the half-year rule, this produces approved and actual, but unrecognized,
ratebase in the amount of $120 million. Because this amount is unrecognized in ratebase and
rates for 2012 through to the time of rebasing, THESL experiences an effective disallowance of
$120 million of approved ratebase in rates for 2012, 2013 and 2014 under IRM (less
corresponding depreciation over that period), even though those assets were installed and are
being used to provide distribution services to customers at the end of 2011 (the “Approved-But-

Forgone Ratebase”).

THESL's foregone capital-related revenue requirement corresponding to this amount of
Approved-But-Forgone Ratebase is approximately $12.7 million annually or $38.0 million over
the IRM period. Upon rebasing and subject to acceptance by the Board, the depreciated
amount corresponding to the Approved-But-Forgone ratebase would enter ratebase, but under
that rebasing there would be no recovery of the foregone capital-related revenue requirement

incurred during the interim PCl years.

In summary, the operation of the half-year rule in THESL's circumstances would result in a
permanent loss of approximately $38.0 million dollars over the balance of the IRM term, unless

remedied by the Board.

Three-Year Period

THESL’s Proposal®

The projects and annual amount of ICM funding sought in THESL’s Application represent the
level of capital funding that THESL requires in order to conduct a capital program that is
expected to maintain the current levels of safety and reliability of its distribution system in a
predictable and cost-effective manner. Predictability of THESL’s capital program over a

reasonable multi-year horizon is strongly conducive to the cost-effectiveness of that program.

In this application THESL proposes a period of three years overall, with each distinct year (2012

through 2014) being severable, and with each year having distinct distribution rates. THESL

% Please also refer to THESL's correspondence accompanying its filing of updated evidence on October 31, 2012

/c

/c

Ju
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To demonstrate the significant differences in the ICM rate adders that would result from the
modified approach relative to the standard approach, THESL has filed the standard ICM models
at Tab 4, Schedules E1 to E3, together with the calculated adders from the alternative approach.
A summary of the comparative single year ICM revenue requirements and corresponding rate
adders for the Residential and General Service <50kW classes appears below in Table 1. In total
across 2012 and 2013, the proposed revenue requirement is lower by $22.32 million, under the
alternate approach. THESL considers this to be significant from the perspective of rate

mitigation.

Table 1: Comparative Revenue Requirements and Rate Adders

Revenue Requirements $ Millions 2012 2013 Total
Standard Methodology $ 10.08 S 39.87 $ 49.95
Alternative Methodology S 6.35 S 21.28 S 27.63
Difference S 3.73 S 18.59 S 22.32

Residential Rate Adders
Standard Methodolgy

Fixed Portion ($/30days) S 034 S 1.36

Variable Portion ($/kWh) $ 0.00029 $ 0.00114
Alternative Methodology

Fixed Portion ($/30days) S 022 S 0.73

Variable Portion ($/kWh) $ 0.00018 $ 0.00061
Difference Fixed Portion ($/30days) $ 012 $ 0.63

Variable Portion ($/kWh) $ 0.00011 $ 0.00053

GS <50 kW Rate Adders
Standard Methodolgy
Fixed Portion ($/30days) S 046 S 1.81
Variable Portion ($/kWh) $ 0.00043 $ 0.00170
Alternative Methodology
Fixed Portion ($/30days) S 029 S 0.97
Variable Portion ($/kWh) $ 0.00027 $ 0.00091

Difference Fixed Portion ($/30days) $ 0.17 S 0.84
Variable Portion ($/kWh) $ 0.00016 $ 0.00079

There are two further issues that relate to the multi-year features of THESL’s ICM application.

First, THESL is aware that most of 2012 may have elapsed by the time that the Board issues its

Ju
Ju
Ju

/u
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Decision in this proceeding. The earliest date for rate implementation is unknown at this time. Ju
In these circumstances, THESL proposes that the OEB permit THESL to recover the approved Ju
2012 ICM adder amounts over the period from May 1, 2013 until April 30, 2015. THESL remains 1
prepared to report to the Board on the progress of its capital program as of the end of 2012

when that information becomes available in 2013.

Second, the Board’s Renewed Regulatory Framework for Electricity (“RRFE”) is underway and
may produce a revised framework early enough to be available for 2014 applications. While the
implementation of the new framework remains to be determined, it is THESL's view that
nothing in this application would constrain the adoption of a new framework for THESL, even
prior to 2015. The Board’s requirements for reporting and true-up reconciliation would remain
applicable to THESL's ICM capital programs, and these ensure that no undue variances are borne

by ratepayers or THESL.

Application of ICM Criteria

As noted by the Board in the January 5, 2012 Decision with Reasons and Order on the
Preliminary Issue in EB-2011-0144, the Board’s thinking in respect of the ICM eligibility criteria
has evolved. THESL has carefully reviewed the ICM Material and has sought to address and
meet the Board’s criteria for consideration and acceptability of ICM projects. THESL addresses
each of these criteria below, beginning with those cited specifically by the Board in reference to

a potential ICM application by THESL.

Discrete

THESL’s ICM portfolio consists of ten discrete programs, some of which are divided into
segments and each of which is composed of numerous jobs to be completed across the three
year period. For purposes of severability the programs, segments, and jobs are grouped into

yearly categories. The ICM portfolio structure for each year is illustrated in Table 2 below.
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11

Table 2: ICM Portfolio Structure
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Projects

Segments

Underground Infrastructure and Cable

Underground Infrastructure

Paper Insulated Lead Covered Cable - Piece Outs and Leakers

Handwell Replacement

Overhead Infrastructure and Equipment

Overhead Infrastructure

Box Construction

Rear Lot Construction

Polymer SMD-20 Switches

Scadamate R1 Switches

Network Infrastructure and Equipment

Network Vault and Roofs

Fibertop Network Units

Automatic Transfer Switches and Reverse Power Breakers

Station Infrastructure and Equipment

Stations Power Transformers

Stations Switchgear - Municipal and Transformer Stations

Stations Circuit Breakers

Stations Control and Communication Systems

Downtown Station Load Transfers

Bremner Transformer Station

Bremner Transformer Station

Hydro One Capital Contributions

Hydro One Capital Contributions

Feeder Automation

Feeder Automation

Metering

Wholesale and Smart Metering

Plant Relocations

Externally-Initiated Plant Relocations and Expansions

Each project may contain jobs that are geographically dispersed across Toronto, but the projects

are nevertheless unified by one or more defining characteristics pertaining to the nature of the

work to be done. For example, the Overhead Infrastructure and Equipment Project addresses

the need to restore overhead distribution, and the jobs constituting this project are unified by

the fact that all of them address various forms of overhead plant in need of remediation.

Detailed descriptions of the scope and nature of the jobs contained within each project are

provided at Tab 4, Schedules B1 to B21. Each project is clearly identifiable, coherent, and

distinguishable from other projects, and THESL’s evidence contains detailed descriptions of the

work to be undertaken within each project (i.e., the jobs).

lu

Ju
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global perspective, the ‘baby boom’ phenomenon is unusual and is analogous to the

demographic features of THESL’s infrastructure.

Interim Rates, Implementation of Rates, And True-Up Upon Rebasing®

As a result of the events leading to THESL’s IRM/ICM application for 2012 rates, the timing of
the Application does not permit rates to be implemented for May 1, 2012 or for existing rates to
be declared interim as of that date. Therefore THESL requests that the Board issue an Order

making rates in effect as of May 31, 2012 interim as of June 1, 2012.

Such an order would not presuppose in any way the outcome of this proceeding, nor would it in
any way bind the Board. Rather, it would provide the Board with additional flexibility with
respect to the implementation of rates resulting from the Board’s ultimate decision with respect
to THESL's application, and it would afford THESL a reasonable opportunity to recover the costs

approved by the Board for the 2012 rate year.

Given the uncertainty about when the proceeding will conclude, THESL proposes that the Board
continue with the practice it followed in 2011 for THESL's rates, under which rates were
implemented upon the conclusion of the proceeding but were effective as of an earlier date
when rates became interim. In that case, the Board approved ‘foregone revenue’ rate riders
which were designed to permit THESL an opportunity to recover the incremental revenue
approved by the Board for the period between when rates became interim and when new rates

were implemented.

For the purpose of avoiding a large terminal revenue variance with respect to the 2012 ICM rate

adder, and for the purpose of rate smoothing, THESL proposes that the OEB permit THESL to /u
recover the allowed 2012 ICM revenue requirement through ICM rate adders effective from Ju
May 1, 2013 to April 30, 2015. Ju

® Please also see the Addendum to the Manager’s Summary
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Under this approach, the duration of the respective rate adders over the ICM period is

illustrated below in Figure 1.

~ - D - <~ = o -
= = S s s = = = s
2012 1CM CAPEX Adders T
2013 1CM CAPEX Adders
2014 1CM CAPEX Adders
Figure 1: Duration of Rate Adders Ju

THESL makes these proposals on the basis of its understanding that upon rebasing, a final
determination of the allowed revenue requirement attracted by the actual ICM expenditures
will be made by the Board, and that actual revenue received under the ICM rate adders will be
reconciled to the ultimately approved amount, with any variance refunded to or collected from
customers in the 2015 rate year. The reconciliation between allowed and actual revenue would
be conducted regardless of the amount of the variance (unless it is immaterial) and regardless of
the date and manner in which rates were implemented throughout the period. THESL also
understands that the true-up process will account for the actual timing of jobs, and that a
variance in job timing would not, by itself, cause any job to become ineligible for inclusion in the
calculation of the actual revenue requirements associated with the ICM. On this basis both
ratepayers and THESL would be kept whole with respect to the approved ICM expenditures
actually made by THESL, and THESL would not be subject to a revenue deficit as a result of the

ICM rate adders being implemented later than May 1, 2012.
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THESL cannot undertake the obligation to make the corresponding capital expenditures without

the opportunity to recover the associated costs through approved ICM rate adders.

Comparison Between THESL’s Cost Of Service And IRM/ICM Applications

Capital Projects Not Included in This Application

THESL’s former long-term capital plan, which was directed to stable and programmatic renewal
of distribution and general assets, and which was substantially approved by the Board in THESL's
last three rate cases over the previous four years, cannot be conducted within the IRM/ICM
framework due to the restriction on capital spending that exists within that framework given the

non-discretionary criterion.
The capital plan outlined in this ICM application has been significantly curtailed relative to the
early rebasing application that THESL presented to the Board under file EB-2011-0144. The total

capital requested by year under each application framework is shown in Table 3 below.

Table 3: Total Capital Requests — Rebasing vs ICM ($ millions)

2012 2013 2014 Total
REBASING S 590.0 § 6150 $—6400 | S—18450
ICM S 2747 S 5791 $—4395|S—14227
Difference ($315.3) ($35.9) {52005} s—{422.3)

THESL does not plan to execute projects such as Paper Insulated Lead Covered Cable
Replacement, Asbestos Insulated Lead Covered Cable Replacement, Stations Infrastructure,
Nomenclature, Grounding Compliance, Electric Vehicles and Modernization Initiatives in the
next three years. In addition, for continuing project areas such as underground infrastructure,
THESL now proposes further reductions in capital spending for the purposes of the submitted

ICM projects relative to previous proposals.

Ju
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Table 4: Distribution Plant Percentages of CAPEX — Rebasing vs ICM

REBASING 2012 2013 2014
Total Capital $ 590.0 $ 6150 $ 640.0
Less Fleet, Facilities, Other $ (386) $ (37.8) $ (399
Less IT $ (421) $ (482 $ (53.1)
Distribution Plant $ 5093 $ 5290 $ 5475
Distribution Plant % of Total 86.3% 86.0% 85.5%
ICM

Total Capital $ 2747 $ 5791 $—4395
Less Fleet, Facilities, Other $ (7.0) $ (8.4) $—(806)
Less IT $ (2200 $ (15.0) $—(350)
Distribution Plant $ 2457 $ 5557 $—4165
Distribution Plant % of Total 89.4% 96.0% 94.8%

Implementation of New Suite Meter Rate

In its Corrected Decision and Order on Suite Metering Issues dated March 9, 2012 in EB-2010-

0142, the Board determined that a separate rate class should be created for multi-residential

customers that at the present time are served utilizing Quadlogic technology. In its Decision,

the Board directed THESL “to implement the new rate in conjunction with its rate setting

process for 2012” and “file a revised cost allocation model and related rates and other material,

reflecting the Board’s findings in this Decision”.

In its Final Order Regarding Suite Metering Issues dated April 26, 2012, the Board directed THESL

to:

(a) incorporate the rates of $17.00 for the Quadlogic class fixed charge and $0.02565 for

the Quadlogic class variable charge, and $18.25 for the remaining Residential class fixed

charge and $0.01507 for the remaining Residential class variable charge into its 2012

rate application in conformity with the Corrected Suite Metering Decision and

subsequent Board directives arising from this application;

Ju
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APPENDIX 1 TO MANAGER'S SUMMARY

CapEx Approved 2011
Funded through Depreciation
Fixed Assets Impact
Closing Rate Base in 2011

Opening Rate Base in 2012

Rate Base

Opening Rate Base
Depreciation for the year
Closing Balance

Average Balance

Revenue Requirement
Depreciation
Cost of capital (6.94%)
Interest (
Return or
PILs

Total Revenue Requirement

PILs Calculation
Target Net Inc
Add: Deprecia
Less: CCA
Income for PIL
PILs

Gross-up PILs

Assumptions
Depreciation v
Average life of
Tax rate

(S millions)

378.8
-138.8

240.0

120.0

120.0
2012 2013
120.0 116.3
-3.8 -3.8
116.3 112.5
118.1 114.4
3.8 3.8
3.7 3.6
4.5 4.4
1.0 1.0
13.0 12.7
4.5 4.4
3.8 3.8
-5.4 -5.4
2.9 2.8
0.8 0.7
1.0 1.0
1.43 1.43
32 years 32 years
26.40% 26.40%

2014
112.5

-3.8
108.8
110.6

3.8

34
4.2
0.9

124

4.2
3.8
-5.4
2.6
0.7
0.9

1.43
32 years
26.40%

Total

11.3

10.7
13.1
3.0

38.0

13.1

11.3

-16.1
8.3
2.2
3.0

page 1 of 2



2011 Unfunded Capex Rate Rider

Rate Class

Residential

Residential Urban

General Service Less Than 50 kw
General Service 50 to 999 kW
General Service 1,000 to 4,999 kW
Large Use

Street Lighting

Unmetered Scattered Load
Unmetered Scattered Load

Service
Charge %
Revenue
A
24.8%
1.0%
3.6%
1.1%
0.8%
0.3%
0.5%
0.0%
0.0%

Incremental Revenue Requirement for 2012
Incremental Revenue Requirement for 2013
Incremental Revenue Requirement for 2014
Total Revenue Requirement 2012-2014

Annual Recovery over 2013-2014

Distribution Distribution

Volumetric
Rate %
Revenue
kwh
B
13.9%
0.5%
9.1%
0.0%
0.0%
0.0%
0.0%
0.6%
0.0%

Volumetric
Rate %
Revenue
kw
C
0.0%
0.0%
0.0%
28.5%
8.9%
4.5%
1.8%
0.0%
0.0%

Distribution Distribution
Service Volumetric Volumetric Rate

Charge Rate Revenue Revenue Total Revenue by

Revenue kwWh kVA Rate Class

D=$N*A E=$N*B F=$N*C G=D+E+F
$ 4,721,947.34 $  2,653,142.98 $ -8 7,375,090.32
$  182979.19 $ 92,211.82 $ -8 275,191.01
$ 69114425 $ 1,731,751.20 $ -8 2,422,895.45
$ 20086810 $ -8 5429,674.43 $ 5,630,542.53
$ 15253400 $ -8 1,697,131.92 $ 1,849,665.92
$ 6113983 $ -8 852,836.39 $ 913,976.22
$ 9147971 $ -8 333,235.13 $ 424,714.84
$ 236365 $ 122,963.46 $ -8 125,327.11
$ 4,602.84 $ - % -8 4,602.84
$ 6,109,058.91 $  4,600,069.47 $ 8,312,877.87 | $ 19,022,006.25
$ 12,993,132.07
$ 12,681,337.50
$ 12,369,542.93
A $ 38,044,012.50
B-n/2

Billed
Customers or
Connections
H
598,508
24,898
65,792
13,067
514
a7
162,777
1,130
21,729

Billed kWh Billed kVA

|
4,886,977,489
99,791,184
2,139,318,076
10,116,374,153
4,626,928,262
2,376,778,323
110,165,016
56,231,585
0

J
0
0
0
26,935,191
10,587,119
4,993,733
322,023
0
0

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 2
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page 2 of 2
Distribution
Distribution  Distribution Distribution  Volumetric
Service Volumetric Volumetric Service Volumetric ~ Rate kVA
Charge Rate  Rate kWh Rate kVA Rate Charge Rate Rate kWh Rate Adder
Adder Rate Adder Adder Adder (DOS) Adder Rider (DOS)
K=D/H/12 L=E/I M=F/J
$0.657461 $0.000543 $0.65 $0.00054
$0.612429 $0.000924 $0.60 $0.00092
$0.875414 $0.000809 $0.86 $0.00081
$1.281058 $0.201583 $1.26 $0.1988
$24.729897 $0.160302 $24.39 $0.1581
$108.403955 $0.170781 $106.92 $0.1684
$0.046833 $1.034818 $0.05 $1.0206
$0.174362 $0.002187 $0.17 $0.00219
$0.017652 $0.02
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This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

RESIDENTIAL SERVICE CLASSIFICATION

EB-2012-0064

This classification is applicable to accounts where electricity is used exclusively for residential purposes in separately metered living
accommodations, where the Competitive Sector Multi-Unit Residential classification is not applicable. Eligibility is restricted to dwelling
units that consist of a detached house or one unit of a semi-detached, duplex, triplex or quadruplex building, with a residential zoning;
separately metered dwellings within a town house complex or apartment building; and bulk metered residential buildings with six or fewer

units. Further details concerning the terms of service are available in the distributor's Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a
distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy
Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component

Service Charge

Smart Meter Funding Adder

2011 Unfunded Capex Rate Rider - MFC - Effective Until April 30, 2015
2012 IRM Rate Rider - MFC - Effective Until April 30, 2015

2012 ICM Rate Adder - MFC - Effective Until April 30, 2015

2013 ICM Rate Adder - MFC - Effective Until April 30, 2015

Distribution Volumetric Rate

2011 Unfunded Capex Rate Rider - DVR - Effective Until April 30, 2015
2012 IRM Rate Rider - DVR - Effective Until April 30, 2015

2012 ICM Rate Adder - DVR - Effective Until April 30, 2015

2013 ICM Rate Adder - DVR - Effective Until April 30, 2015

Rate Rider for Deferral/Variance Account Disposition (2012)

Retail Transmission Rate — Network Service Rate

Retail Transmission Rate — Line and Transformation Connection Service Rate

MONTHLY RATES AND CHARGES — Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

RS o T o T T

$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh

$/kWh
$/kWh

18.50 (per 30 days)
0.68 (per 30 days)
0.65 (per 30 days)
0.06 (per 30 days)
0.52 (per 30 days)
1.36 (per 30 days)

0.01527
0.00054
0.00005
0.00043
0.00114
-0.00043
0.00807
0.00561

0.0052
0.0011
0.25 (per 30 days)

2012 Oct 31
page 1 of 14



Toronto Hydro-Electric System Limited
EB-2012-0064

Toronto Hydro-Electric System Limited

TARIFF OF RATES AND CHARGES
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This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

EB-2012-0064

COMPETITIVE SECTOR MULTI-UNIT RESIDENTIAL

This classification is applicable to accounts where electricity is used exclusively for residential purposes in a multi-unit residential building,
where unit metering is provided using technology that is substantially similar to that employed by competitive sector sub-metering
providers. Use of electricity in non-residential units of multi-unit buildings does not qualify for this classification and will instead be subject
to the applicable commercial classification. Further details concerning the terms of service are available in the distributor’s Conditions of
Service.

APPLICATION
The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or
a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a
distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy
Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component

Service Charge $ 17.23
Smart Meter Funding Adder $ 0.68
2011 Unfunded Capex Rate Rider - MFC - Effective Until April 30, 2015 $ 0.60
2012 IRM Rate Rider - MFC - Effective Until April 30, 2015 $ 0.05
2012 ICM Rate Adder - MFC - Effective Until April 30, 2015 $ 0.48
2013 ICM Rate Adder - MFC - Effective Until April 30, 2015 $ 1.27
Distribution Volumetric Rate $/kWh 0.02600
2011 Unfunded Capex Rate Rider - DVR - Effective Until April 30, 2015 $/kWh 0.00092
2012 IRM Rate Rider - DVR - Effective Until April 30, 2015 $/kWh 0.00008
2012 ICM Rate Adder - DVR - Effective Until April 30, 2015 $/kWh 0.00073
2013 ICM Rate Adder - DVR - Effective Until April 30, 2015 $/kWh 0.00194
Rate Rider for Deferral/Variance Account Disposition (2012) $/kWh -0.00047
Shared Tax Savings Rate Riders - DVR - Effective Until April 30 2014 $/kWh -0.00010
Retail Transmission Rate — Network Service Rate $/kWh 0.00807
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00561
MONTHLY RATES AND CHARGES — Regulatory Component

Wholesale Market Service Rate $/kWh 0.0052
Rural Rate Protection Charge $/kWh 0.0011

Standard Supply Service — Administrative Charge (if applicable) $ 0.25

Tab 3

Schedule B2

Filed: 2012 May 10

Updated: 2012 Oct 31

page 2 of 14
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Toronto Hydro-Electric System Limited
TARIFF OF RATES AND CHARGES

Effective Date May 1, 2013

Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 3
Schedule B2

Filed: 2012 May 10

Updated:

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

GENERAL SERVICE LESS THAN 50 KW SERVICE CLASSIFICATION

EB-2012-0064

This classification refers to a non-residential account whose monthly average peak demand is less than, or is forecast to be less than 50

kW. Further servicing details are available in the distributor’s Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a
distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy
Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component

Service Charge

Smart Meter Funding Adder

2011 Unfunded Capex Rate Rider - MFC - Effective Until April 30, 2015
2012 IRM Rate Rider - MFC - Effective Until April 30, 2015

2012 ICM Rate Adder - MFC - Effective Until April 30, 2015

2013 ICM Rate Adder - MFC - Effective Until April 30, 2015

Distribution Volumetric Rate

2011 Unfunded Capex Rate Rider - DVR - Effective Until April 30, 2015
2012 IRM Rate Rider - DVR - Effective Until April 30, 2015

2012 ICM Rate Adder - DVR - Effective Until April 30, 2015

2013 ICM Rate Adder - DVR - Effective Until April 30, 2015

Rate Rider for Deferral/Variance Account Disposition (2012)

Retail Transmission Rate — Network Service Rate

Retail Transmission Rate — Line and Transformation Connection Service Rate

MONTHLY RATES AND CHARGES — Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

RS o T o T T

$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh

$/kWh
$/kWh

24.63 (per 30 days)
0.68 (per 30 days)
0.86 (per 30 days)
0.07 (per 30 days)
0.69 (per 30 days)
1.81 (per 30 days)

0.02277
0.00081
0.00007
0.00064
0.00170
-0.00032
0.00780
0.00506

0.0052
0.0011
0.25 (per 30 days)

2012 Oct 31
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Toronto Hydro-Electric System Limited
TARIFF OF RATES AND CHARGES

Effective Date May 1, 2013

Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 3
Schedule B2

Filed: 2012 May 10

Updated:

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

GENERAL SERVICE 50 TO 999 KW SERVICE CLASSIFICATION

EB-2012-0064

This classification refers to a non-residential account whose monthly average peak demand is equal to or greater than 50 kW but less
than 1,000 kW, or is forecast to be equal to or greater than 50 kW but less than 1,000 kW. This rate also applies to bulk metered
residential apartment buildings or the house service of a residential apartment building with more than 6 units. Further servicing details

are available in the distributor’'s Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a

distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy

Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component

Service Charge

Smart Meter Funding Adder

2011 Unfunded Capex Rate Rider - MFC - Effective Until April 30, 2015
2012 IRM Rate Rider - MFC - Effective Until April 30, 2015

2012 ICM Rate Adder - MFC - Effective Until April 30, 2015

2013 ICM Rate Adder - MFC - Effective Until April 30, 2015

Distribution Volumetric Rate

2011 Unfunded Capex Rate Rider - DVR - Effective Until April 30, 2015
2012 IRM Rate Rider - DVR - Effective Until April 30, 2015

2012 ICM Rate Adder - DVR - Effective Until April 30, 2015

2013 ICM Rate Adder - DVR - Effective Until April 30, 2015

Rate Rider for Deferral/Variance Account Disposition (2012)

Shared Tax Savings Rate Riders - DVR - Effective Until April 30 2014
Retail Transmission Rate — Network Service Rate

Retail Transmission Rate — Line and Transformation Connection Service Rate

MONTHLY RATES AND CHARGES — Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

RS o T o T T

$/KVA
$/kVA
$/kVA
$/kVA
$/kVA
$/kVA
$/kVA
$/kW

$/kW

$/kWh
$/kWh

36.05 (per 30 days)
0.68 (per 30 days)
1.26 (per 30 days)
0.11 (per 30 days)
1.00 (per 30 days)
2.65 (per 30 days)

5.6720 (per 30 days)
0.1988 (per 30 days)
0.0172 (per 30 days)
0.1580 (per 30 days)
0.4168 (per 30 days)
-0.0539 (per 30 days)
-0.0067 (per 30 days)
2.7947 (per 30 days)
1.9286 (per 30 days)

0.0052
0.0011
0.25 (per 30 days)

2012 Oct 31
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Toronto Hydro-Electric System Limited
TARIFF OF RATES AND CHARGES

Effective Date May 1, 2013

Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited

EB-2012-0064

Tab 3
Schedule B2

Filed: 2012 May 10

Updated:

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

GENERAL SERVICE 1,000 TO 4,999 KW SERVICE CLASSIFICATION

EB-2012-0064

This classification refers to a non-residential account whose monthly average peak demand is equal to or greater than 1,000 kW but less
than 5,000 kW, or is forecast to be equal to or greater than 1,000 kW but less than 5,000 kW. This rate also applies to bulk metered
residential apartment buildings or the house service of a residential apartment building with more than 6 units. Further servicing details

are available in the distributor’'s Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a

distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy

Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component

Service Charge

Smart Meter Funding Adder

2011 Unfunded Capex Rate Rider - MFC - Effective Until April 30, 2015
2012 IRM Rate Rider - MFC - Effective Until April 30, 2015

2012 ICM Rate Adder - MFC - Effective Until April 30, 2015

2013 ICM Rate Adder - MFC - Effective Until April 30, 2015

Distribution Volumetric Rate

2011 Unfunded Capex Rate Rider - DVR - Effective Until April 30, 2015
2012 IRM Rate Rider - DVR - Effective Until April 30, 2015

2012 ICM Rate Adder - DVR - Effective Until April 30, 2015

2013 ICM Rate Adder - DVR - Effective Until April 30, 2015

Rate Rider for Deferral/Variance Account Disposition (2012)

Shared Tax Savings Rate Riders - DVR - Effective Until April 30 2014
Retail Transmission Rate — Network Service Rate

Retail Transmission Rate — Line and Transformation Connection Service Rate

MONTHLY RATES AND CHARGES — Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

RS IR o T o T

$/kVA
$/kVA
$/kVA
$/kVA
$/kVA
$/KVA
$/kVA
$/kW

$/kW

$/kWh
$/kWh

695.83 (per 30 days)
0.68 (per 30 days)
24.39 (per 30 days)
2.11 (per 30 days)
19.38 (per 30 days)
51.13 (per 30 days)
4.5105 (per 30 days)
0.1581 (per 30 days)
0.0137 (per 30 days)
0.1256 (per 30 days)
0.3314 (per 30 days)
-0.0421 (per 30 days)
-0.0056 (per 30 days)
2.7002 (per 30 days)
1.9268 (per 30 days)

0.0052
0.0011
0.25 (per 30 days)

2012 Oct 31
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Toronto Hydro-Electric System Limited
TARIFF OF RATES AND CHARGES

Effective Date May 1, 2013

Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited

EB-2012-0064

Tab 3
Schedule B2

Filed: 2012 May 10

Updated:

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

LARGE USE > 5000 KW SERVICE CLASSIFICATION

EB-2012-0064

This classification applies to an account whose average monthly maximum demand used for billing purposes is equal to or greater than, or
is forecast to be equal to or greater than, 5,000 kW. Further servicing details are available in the distributor’s Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a

distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy

Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component

Service Charge

Smart Meter Funding Adder

2011 Unfunded Capex Rate Rider - MFC - Effective Until April 30, 2015
2012 IRM Rate Rider - MFC - Effective Until April 30, 2015

2012 ICM Rate Adder - MFC - Effective Until April 30, 2015

2013 ICM Rate Adder - MFC - Effective Until April 30, 2015

Distribution Volumetric Rate

2011 Unfunded Capex Rate Rider - DVR - Effective Until April 30, 2015
2012 IRM Rate Rider - DVR - Effective Until April 30, 2015

2012 ICM Rate Adder - DVR - Effective Until April 30, 2015

2013 ICM Rate Adder - DVR - Effective Until April 30, 2015

Rate Rider for Deferral/Variance Account Disposition (2012)

Shared Tax Savings Rate Riders - DVR - Effective Until April 30 2014
Retail Transmission Rate — Network Service Rate

Retail Transmission Rate — Line and Transformation Connection Service Rate

MONTHLY RATES AND CHARGES — Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

RS IR o T o T

$/kVA
$/kVA
$/kVA
$/kVA
$/kVA
$/KVA
$/kVA
$/kW

$/kW

$/kWh
$/kWh

3050.17 (per 30 days)
0.68 (per 30 days)
106.92 (per 30 days)
9.25 (per 30 days)
84.96 (per 30 days)
224.12 (per 30 days)
4.8053 (per 30 days)
0.1684 (per 30 days)
0.0146 (per 30 days)
0.1338 (per 30 days)
0.3531 (per 30 days)
-0.0437 (per 30 days)
-0.0059 (per 30 days)
3.0781 (per 30 days)
2.1405 (per 30 days)

0.0052
0.0011
0.25 (per 30 days)

2012 Oct 31
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Toronto Hydro-Electric System Limited

TARIFF OF RATES AND CHARGES
Effective Date May 1, 2013
Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 3
Schedule B2

Filed: 2012 May 10

Updated:

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

EB-2012-0064

STANDBY - GENERAL SERVICE 50 - 1,000 KW SERVICE CLASSIFICATION

These classifications refer to an account that has Load Displacement Generation and requires THESL to provide back-up service. Further

servicing details are available in the distributor's Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a
distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy
Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component
Service Charge
Distribution Volumetric Rate

MONTHLY RATES AND CHARGES - Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

$/kVA

$/kWh
$/kWh

200.61 (per 30 days)
5.672 (per 30 days)

0.0052
0.0011
0.25 (per 30 days)

2012 Oct 31
page 7 of 14



Toronto Hydro-Electric System Limited

TARIFF OF RATES AND CHARGES
Effective Date May 1, 2013
Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 3
Schedule B2

Filed: 2012 May 10

Updated:

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

EB-2012-0064

STANDBY - GENERAL SERVICE 1,000 - 5,000 KW SERVICE CLASSIFICATION

These classifications refer to an account that has Load Displacement Generation and requires THESL to provide back-up service. Further

servicing details are available in the distributor's Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a
distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy
Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component
Service Charge
Distribution Volumetric Rate

MONTHLY RATES AND CHARGES - Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

$/kVA

$/kWh
$/kWh

200.61 (per 30 days)
4.5105 (per 30 days)

0.0052
0.0011
0.25 (per 30 days)

2012 Oct 31
page 8 of 14



Toronto Hydro-Electric System Limited

TARIFF OF RATES AND CHARGES
Effective Date May 1, 2013
Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 3
Schedule B2

Filed: 2012 May 10

Updated:

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

STANDBY - LARGE USE SERVICE CLASSIFICATION

EB-2012-0064

These classifications refer to an account that has Load Displacement Generation and requires THESL to provide back-up service. Further

servicing details are available in the distributor's Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a
distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy
Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component
Service Charge
Distribution Volumetric Rate

MONTHLY RATES AND CHARGES - Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

$/kVA

$/kWh
$/kWh

200.61 (per 30 days)
4.8053 (per 30 days)

0.0052
0.0011
0.25 (per 30 days)

2012 Oct 31
page 9 of 14



Toronto Hydro-Electric System Limited
TARIFF OF RATES AND CHARGES

Effective Date May 1, 2013

Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab3

Schedule B2

Filed: 2012 May 10

Updated: 2012 Oct 31

page 10 of 14

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

UNMETERED SCATTERED LOAD SERVICE CLASSIFICATION

EB-2012-0064

This classification applies to an account taking electricity at 750 volts or less whose average monthly maximum demand at each location is
less than, or is forecast to be less than, 50 kW and the consumption is unmetered. Such connections include cable TV power packs, bus
shelters, telephone booths, traffic lights, railway crossings, etc. The level of the consumption will be agreed to by THESL and the
customer, based on detailed manufacturer information/ documentation with regard to electrical consumption of the unmetered load or

periodic monitoring of actual consumption. Further servicing details are available in the distributor's Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a

distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy

Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component

Service Charge

Service Charge (per connection)

2011 Unfunded Capex Rate Rider - MFC - Effective Until April 30, 2015

2011 Unfunded Capex Rate Rider (per connection) - MFC - Effective Until April 30, 2015

2012 IRM Rate Rider - MFC - Effective Until April 30, 2015

2012 ICM Rate Adder - MFC - Effective Until April 30, 2015

2012 ICM Rate Adder (per connection) - MFC - Effective Until April 30, 2015
2013 ICM Rate Adder - MFC - Effective Until April 30, 2015

2013 ICM Rate Adder (per connection) - MFC - Effective Until April 30, 2015
Distribution Volumetric Rate

2011 Unfunded Capex Rate Rider - DVR - Effective Until April 30, 2015
2012 IRM Rate Rider - DVR - Effective Until April 30, 2015

2012 ICM Rate Adder - DVR - Effective Until April 30, 2015

2013 ICM Rate Adder - DVR - Effective Until April 30, 2015

Rate Rider for Deferral/Variance Account Disposition (2012)

Shared Tax Savings Rate Riders - DVR - Effective Until April 30 2014

Retail Transmission Rate — Network Service Rate

Retail Transmission Rate — Line and Transformation Connection Service Rate

MONTHLY RATES AND CHARGES — Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

B A R I I R T <

$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh
$/kWh

$/kWh
$/kWh

491 (per 30 days)
0.50 (per 30 days)
0.17 (per 30 days)
0.02 (per 30 days)
0.01 (per 30 days)
0.14 (per 30 days)
0.01 (per 30 days)
0.36 (per 30 days)
0.04 (per 30 days)

0.06152

0.00219

0.00019

0.00174

0.00458

-0.00088

-0.00010

0.00491

0.00354

0.0052
0.0011
0.25 (per 30 days)



Toronto Hydro-Electric System Limited
TARIFF OF RATES AND CHARGES

Effective Date May 1, 2013

Implementation Date May 1, 2013

Toronto Hydro-Electric System Limited

EB-2012-0064

Tab 3
Schedule B2

Filed: 2012 May 10

Updated:

2012 Oct 31

page 11 of 14

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

STREET LIGHTING SERVICE CLASSIFICATION

EB-2012-0064

This classification applies to an account for roadway lighting with a Municipality, Regional Municipality, Ministry of Transportation and
private roadway lighting, controlled by photo cells. The consumption for these customers will be based on the calculated connected load
times the required lighting times established in the approved OEB street lighting load shape template. Further servicing details are

available in the distributor’s Conditions of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or Order of the Board,
and amendments thereto as approved by the Board, which may be applicable to the administration of this schedule

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or furnished for the
purpose of the distribution of electricity shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or

a Code or Order of the Board, and amendments thereto as approved by the Board, or as specified herein

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the Regulated Price Plan, a

contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be invoiced by a

distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the Ministry of Energy

Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean Energy Benefit and the HST

MONTHLY RATES AND CHARGES - Delivery Component
Service Charge (per connection)

2011 Unfunded Capex Rate Rider (per connection) - MFC - Effective Until April 30, 2015

2012 ICM Rate Adder (per connection) - MFC - Effective Until April 30, 2015
2013 ICM Rate Adder (per connection) - MFC - Effective Until April 30, 2015
Distribution Volumetric Rate

2011 Unfunded Capex Rate Rider - DVR - Effective Until April 30, 2015
2012 IRM Rate Rider - DVR - Effective Until April 30, 2015

2012 ICM Rate Adder - DVR - Effective Until April 30, 2015

2013 ICM Rate Adder - DVR - Effective Until April 30, 2015

Rate Rider for Deferral/Variance Account Disposition (2012)

Shared Tax Savings Rate Riders - DVR - Effective Until April 30 2014

Retail Transmission Rate — Network Service Rate

Retail Transmission Rate — Line and Transformation Connection Service Rate

MONTHLY RATES AND CHARGES — Regulatory Component
Wholesale Market Service Rate

Rural Rate Protection Charge
Standard Supply Service — Administrative Charge (if applicable)

B O B B

$/KVA
$/KVA
$/kVA
$/KVA
$/kVA
$/KVA
$/kVA
$/kW

$/kW

$/kWh
$/kWh

1.32 (per 30 days)
0.05 (per 30 days)
0.04 (per 30 days)
0.10 (per 30 days)
29.1168 (per 30 days)
1.0206 (per 30 days)
0.0883 (per 30 days)
0.8110 (per 30 days)
2.1395 (per 30 days)
-0.3877 (per 30 days)
-0.0425 (per 30 days)
2.4857 (per 30 days)
2.2997 (per 30 days)

0.0052
0.0011
0.25 (per 30 days)



Toronto Hydro-Electric System Limited

Toronto Hydro-Electric System Limited
TARIFF OF RATES AND CHARGES
Effective Date May 1, 2013
Implementation Date May 1, 2013

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

EB-2012-0064

microFIT GENERATOR SERVICE CLASSIFICATION

This classification applies to an electricity generation facility contracted under the Ontario Power Authority's micoFIT
program and connected to the distribuor's distribution system. Further servicing details are available in the distributor's
Condition of Service.

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or
Order of the Board, and amendments thereto as approved by the Board, which may be applicable to the administration of
this schedule.

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or
furnished for the purpose of the distribution of electricity shall be made except as permitted by this schedule unless
required by the Distributor's Licence or a Code or Order ofthe Board, and amendments thereto as approved by the Board,
or as specified herein.

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, beit under the
Regulated Price Plan, a contract with a retailer or the wholesale market price, as applicable.

It should be notedthat this schedule does not list any charges, assessments, or credits that are required by law to
beinvoiced by a distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for the
Ministry of Energy Conservation and Renewable Energy Programs, the Global Adjustment, the Ontario Clean Energy
Benefit and the HST.

MONTHLY RATES AND CHARGES - Delivery Component
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TARIFF OF RATES AND CHARGES
Effective Date May 1, 2013
Implementation Date May 1, 2013

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

EB-2012-0064

ALLOWANCES
Transformer Allowance for Ownership - per kVA of billing demand $/kVA (0.62) (per 30 days)
Primary Metering Allowance for transformer losses — applied to measured demand and energy % (1.00)

SPECIFIC SERVICE CHARGES
APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or
Order of the Board, and amendments thereto as approved by the Board, which may be applicable to the
administration of this schedule

No charges to meet the costs of any work or service done or furnished for the purpose of the distribution of electricity
shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or a Code or Order
of the Board, and amendments thereto as approved by the Board, or as specified herein.

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be
invoiced by a distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for
the Ministry of Energy Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean
Energy Benefit and the HST.

Customer Administration

Duplicate invoices for previous billing $ 15.00
Easement letter $ 15.00
Income tax letter $ 15.00
Request for other billing information $ 15.00
Account set up charge/change of occupancy charge (plus credit agency costs if applicable) $ 30.00
Returned cheque charge (plus bank charges) $ 15.00
Special meter reads $ 30.00
Meter dispute charge plus Measurement Canada fees (if meter found correct) $ 30.00
Non-Payment of Account
Late Payment - per month % 1.50
Late Payment - per annum % 19.56

Collection of account charge - no disconnection 30.00

$
Disconnect/Reconnect at meter - during regular hours $ 65.00
Disconnect/Reconnect at meter - after regular hours $ 185.00
Disconnect/Reconnect at pole - during regular hours $ 185.00
Disconnect/Reconnect at pole - after regular hours $ 415.00
Install/Remove load control device - during regular hours $ 65.00
Install/Remove load control device - after regular hours $ 185.00
Specific Charge for Access to the Power Poles $/pole/year $ 22.35
Specific Charge for Access to the Power Poles $/pole/year $ 18.55
Specific Charge for Access to the Power Poles $/pole/year (Hydro Attachments on Third Party
Poles) $ (22.75)
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TARIFF OF RATES AND CHARGES
Effective Date May 1, 2013
Implementation Date May 1, 2013

This schedule supersedes and replaces all previously approved schedules of Rates, Charges and Loss Factors

EB-2012-0064

RETAIL SERVICE CHARGES (if applicable)

APPLICATION

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or
Order of the Board, and amendments thereto as approved by the Board, which may be applicable to the
administration of this schedule.

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or
furnished for the purpose of the distribution of electricity shall be made except as permitted by this schedule, unless
required by the Distributor’s Licence or a Code or Order of the Board, and amendments thereto as approved by the
Board, or as specified herein.

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the
Regulated Price Plan, a contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be
invoiced by a distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for
the Ministry of Energy Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean
Energy Benefit and the HST.

Retail Service Charges refer to services provided by a distributor to retailers or customers related
to the supply of competitive electricity

One-time charge, per retailer, to establish the service agreement between the distributor and the

retailer S 100.00
Monthly Fixed Charge, per retailer S 20.00
Monthly Variable Charge, per customer, per retailer S/cust. 0.50
Distributor-consolidated billing charge, per customer, per retailer S/cust. 0.30
Retailer-consolidated billing credit, per customer, per retailer S/cust. (0.30)
Service Transaction Requests (STR)

Request fee, per request, applied to the requesting party S 0.25

Processing fee, per request, applied to the requesting party S 0.50

Request for customer information as outlined in Section 10.6.3 and Chapter 11 of the Retalil

Settlement Code directly to retailers and customers, if not delivered electronically through the

Electronic Business Transaction (EBT) system, applied to the requesting party
Up to twice a year S no charge
More than twice a year, per request (plus incremental delivery costs) S 2.00

LOSS FACTORS

If the distributor is not capable of prorating changed loss factors jointly with distribution rates, the revised loss factor
will be implemented upon the first subsequent billing for each billing cycle.

Total Loss Factor — Secondary Metered Customer < 5,000 kW 1.0376
Total Loss Factor — Secondary Metered Customer > 5,000 kW 1.1087
Distribution Loss Factor - Primary Metered Customer < 5,000 kW 1.0272

Distribution Loss Factor - Primary Metered Customer > 5,000 kW 1.0085

EB-2012-0064
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CONCERNING 2014 INFORMATION

As described in its cover letter, dated October 31, 2012, THESL has asked the OEB to consider
the work programs identified for 2012 and 2013 together, and to defer consideration of the
work program for 2014 to a later date. In light of this requested bifurcation and phasing of the
proceeding, the material filed in this schedule regarding the 2014 work program cannot be
updated during the first phase of this application and therefore is not currently of assistance to
the OEB or intervenors. THESL will update the material in this schedule regarding the 2014 work

program in the second phase of this application.
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%’E Ontario Energy Board

3RD Generation Incentive
Regulation Model

Choose Your Utility: Appllcatl'on jl"vpe: IRMS3
Toronto Hydro-Electric System Limited OEB Appllcatlon #: EB-2011-0144
Wasaga Distribution Inc. LDC Licence #: ED-2002-0497

pplication Contact Information

Name: Anthony Lam

| DROP-DOWN MENU
Title: Economist

| INPUT FIELD
Phone Number: 416 542 2876

| CALCULATION FIELD U
Email Address: alam@torontohydro.com
We are applying for rates effective: May 1, 2013

Please indicate the version of Microsoft Excel
that you are currently using:

Copyright

This Workbook Model is protected by copyright and is being made available to you solely for the purpose of filing your
IRM application. You may use and copy this model for that purpose, and provide a copy of this model to any person
that is advising or assisting you in that regard. Except as indicated above, any copying, reproduction, publication, sale,
adaptation, translation, modification, reverse engineering or other use or dissemination of this model without the
express written consent of the Ontario Energy Board is prohibited. If you provide a copy of this model to a person that
is advising or assisting you in preparing the application or reviewing your draft rate order, you must ensure that the
person understands and agrees to the restrictions noted above.

Excel 2007

While this model has been provided in Excel format and is required to be filed with the applications, the onus remains on
the applicant to ensure the accuracy of the data and the results.

Sheet name 1. Info
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Toronto Hydro-Electric System Limited - EB-2011-0144
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| %’5 Ontario Energy Board

3RD Generation Incentive
Regulation Model

Toronto Hydro-Electric System Limited - EB-2011-0144

Select the appropriate rate classes as they appear on your most recent Board-Approved Tariff of Rates and Charges.
Note: The microFIT class does not exist in the drop-down menu below as it will automatically be inserted into your proposed Tariff Schedule.

Rate Class

Residential

Residential Urban

General Service Less Than 50 kW
General Service 50 to 999 kW
General Service 1,000 to 4,999 kW
Large Use > 5000 kW

Standby - General Service 50 - 1,000 kW
Standby - General Service 1,000 - 5,000 kW
Standby - Large Use

Unmetered Scattered Load

Street Lighting

Sentinel Lighting

Choose Rate Class

Choose Rate Class

Choose Rate Class

Choose Rate Class

Choose Rate Class

Choose Rate Class

Choose Rate Class

Choose Rate Class

Choose Rate Class

Choose Rate Class

Sheet name 3. Rate Classes
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Toronto Hydro-Electric System Limited - EB-2011-0144
Please note that unlike the Distribution Volumetric Rates, which will be entered in the following two tabs, all current Monthly Fixed Charges, including the base charges, must be
entered on this tab. Please enter the descriptions of the current Monthly Fix Charges exactly as they appear on your most recent Board-Approved Tariff of Rates and Charges by
using the drop-down menus under the column labeled "Rate Description”. If the description is not found in the drop-down menu, please enter the description in the green cells
under the correct class exactly as it appears on the tariff. Once a description is selected or entered into the green cells, the input cells for the "Unit", "Amount", and "Effective
Date" will appear. Please note that the base Monthly Fixed Charge is identified in the drop-down list as a "Service Charge" to coincide with the description on the tariff. Please do
not enter more than one "Service Charge" for each class for which a base monthly fixed charge applies. **Note: Do not enter Standard Supply Service Rate. The rate will appear
automatically on the final Tariff of Rates and Charges.
Rate Description Unit  Amount Effective Until Date
Residential
Service Charge (Based on 30 day month) $ 18.37 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
Rate Rider for Recovery of Late Payment Penalty Litigation Costs (per customer) $ 0.24 April 30, 2013
Residential Urban
Service Charge (Based on 30 day month) $ 17.12 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
Rate Rider for Recovery of Late Payment Penalty Litigation Costs (per customer) $ 0.24 April 30, 2013
General Service Less Than 50 kW
Service Charge (Based on 30 day month) $ 24.47 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
Rate Rider for Recovery of Late Payment Penalty Litigation Costs $ 0.69 April 30, 2013

General Service 50 to 999 kW

Service Charge (Based on 30 day month) $ 35.80 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
Rate Rider for Recovery of Late Payment Penalty Litigation Costs $ 8.37 April 30, 2013

General Service 1,000 to 4,999 kW

Service Charge (Based on 30 day month) $ 691.13 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
Rate Rider for Recovery of Late Payment Penalty Litigation Costs $ 69.81 April 30, 2013

Large Use > 5000 kW

Service Charge (Based on 30 day month) $ 3029.57 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
Rate Rider for Recovery of Late Payment Penalty Litigation Costs $ 304.62 April 30, 2013

Sheet name 4. Current MFC
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| f&* Ontario Energy Board

3RD Generation Incentive
Regulation Model

Toronto Hydro-Electric System Limited - EB-2011-0144

For each class, please enter the base Distribution Volumetric Rates (“DVR") from your most recent Board-Approved Tariff of Rates and Charges by using the
drop-down menus and input cells in columns labeled "Unit" and "Amount".

Rate Description Unit Amount
Residential $/kWh 0.01517
Residential Urban $/kWh 0.02582
General Service Less Than 50 kW $/kWh 0.02262
General Service 50 to 999 kW $/kVA 5.63370
General Service 1,000 to 4,999 kW $/kVA 4.48000
Large Use > 5000 kW $/kVA 4.77280
Unmetered Scattered Load $/kWh 0.06110
Sentinel Lighting

Street Lighting $/KVA 28.92010
Standby - General Service 50 - 1,000 kW $/kVA 5.63370
Standby - General Service 1,000 - 5,000 kW $/kVA 4.48000
Standby - Large Use $/kVA 4.77280

Sheet name 5. Current DVR
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%‘5 Ontario Energy Board

3RD Generation Incentive
Regulation Model

Toronto Hydro-Electric System Limited - EB-2011-0144

Please enter the descriptions of all other current Variable Rates, including any applicable low voltage charges, rate riders, rate adders, etc. from your most recent
Board-Approved Tariff of Rates and Charges by using the drop-down menus located under the column labeled "Rate Description". If the description is not found
in the drop-down menu, please enter the description of the associated rate in the green cells exactly as it appears on the tariff. Once a description is selected or
entered into the green cells, the input cells for the "Unit", "Amount", and "Effective Date" will appear. **Note: Do not enter the WMSR or RRRP Rate below.
These rates will appear automatically on the final Tariff of Rates and Charges.

Rate Description Unit Amount Effective Until Date

Residential

Residential Urban

General Service Less Than 50 kW

General Service 50 to 999 kW

Sheet name 6. Current Rate_Riders
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Toronto Hydro-Electric System Limited - EB-2011-0144

Please enter your RTS-Network Rates from your most recent Board-Approved Tariff of Rates and Charges by using the drop-down menus under
the column labeled "Rate Description". If the description is not found in the drop-down menu, please enter the description in the green cells under
the correct classes exactly as it appears on the tariff.

Rate Description Unit Amount
Residential
Retail Transmission Rate — Network Service Rate $/kWh 0.00703

Residential Urban
Retail Transmission Rate — Network Service Rate $/kWh 0.00703

General Service Less Than 50 kW
Retail Transmission Rate — Network Service Rate $/kWh 0.00680

General Service 50 to 999 kW
Retail Transmission Rate — Network Service Rate $/kW 2.43510

General Service 1,000 to 4,999 kW
Retail Transmission Rate — Network Service Rate $/kW 2.35270

Large Use > 5000 kW
Retail Transmission Rate — Network Service Rate $/kW 2.68200

Unmetered Scattered Load

Retail Transmission Rate — Network Service Rate $/kWh 0.00428

Sentinel Lighting

Street Lighting

Retail Transmission Rate — Network Service Rate $/kwW 2.16580

Standby - General Service 50 - 1,000 kW

Standby - General Service 1,000 - 5,000 kW

Standby - Large Use

Sheet name 7. Current RTSR-Network
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Please enter your RTS-Connection Rates from your most recent Board-Approved Tariff of Rates and Charges by using the drop-down menus under
the column labeled "Rate Description”. If the description is not found in the drop-down menu, please enter the description in the green cells under
the correct classes exactly as it appears on the tariff.

Rate Description Unit Amount
Residential
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00513

Residential Urban
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00513

General Service Less Than 50 kW
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00463

General Service 50 to 999 kW

Retail Transmission Rate — Line and Transformation Connection Service Rate $/kW 1.76300

General Service 1,000 to 4,999 kW

Retail Transmission Rate — Line and Transformation Connection Service Rate $/kW 1.76130

Large Use > 5000 kW

Retail Transmission Rate — Line and Transformation Connection Service Rate $/kW 1.95670

Unmetered Scattered Load

Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00324

Sentinel Lighting

Street Lighting

Retail Transmission Rate — Line and Transformation Connection Service Rate $/kW 2.10220

Standby - General Service 50 - 1,000 kW

Standby - General Service 1,000 - 5,000 kW

Standby - Large Use

Sheet name 8. Current RTSR-Connection
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Please complete the following continuity schedule for your Group 1 Deferral / Variance Accounts, Account 1521 and Account 1562. Enter information into green cells only. Lines 51-61 contain

footnotes and further instructions.

If you have received approval to dispose of balances from prior years, the starting point for entries in the 2012 DVA schedule below will be the balance sheet date as per your G/L for which you
received approval. For example, if in the 2011 EDR process (CoS or IRM) you received approval for the December 31, 2009 balances, the starting point for your entries below should be the adjustment
column AV for principal and column BA for interest. This will allow for the correct starting point for the 2010 opening balance columns (for both principal and interest) without requiring entries dating

back to the beginning of the continuity schedule ie: Jan 1, 2005.

Toronto Hydro-Electric System Limited
EB-2012-0064
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. L Transactions Debit / Closing Opening . .

Account Descripti Aceount [ on. | (Croit during 2005 [OCEEPIE Adjusiments during  Princpal et IntresJan1to. R (SRR ORI R

ccount Descriptions Number s excluding interest and P s Balanceasof ~Amountsasof  Dec-31-05 008 : s Dee31.08

adjustments ® Dec-31-05 Jan-1-05 L] other
Group 1 Accounts
LV Variance Account 1550 $ - $ -
RSVA - Wholesale Market Service Charge 1580 $ - $ -
RSVA - Retail Transmission Network Charge 1584 $ - $ -
RSVA - Retail Transmission Connection Charge 1586 $ - $ -
RSVA - Power (excluding Global Adjustment) 1588 $ - $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 $ - $ -
Recovery of Regulatory Asset Balances 1590 $ - $ -
Disposition and Recovery of Regulatory Balances (2008)’ 1595 $ - $ -
Disposition and Recovery of Regulatory Balances (2009)’ 1595 $ - $ -
Group 1 Sub-Total (including Account 1588 - Global Adjustment) $ - $ - $ $ $ - $ - $ - $ - $ - $ -
Group 1 Sub-Total (excluding Account 1588 - Global Adjustment) $ - $ - $ $ $ - $ - $ - $ - $ - $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 | $ - $ - $ $ $ - $ - $ - $ - $ - $ -
Special Purpose Charge Assessment Variance Account 1521
Deferred Payments in Lieu of Taxes 1562
Group 1 Total + 1521 + 1562 $ - $ - $ $ $ - $ - $ - $ - $ - $ -
The following is not included in the total claim but are included on a memo basis:
Board-Approved CDM Variance Account 1567
PILs and Tax Variance for 2006 and Subsequent Years
1592

(excludes sub-account and contra account below)
PILs and Tax Variance for 2006 and Subsequent Years - 1592
Sub-Account HST/OVAT Input Tax Credits (ITCs)
PILs and Tax Variance for 2006 and Subsequent Years - 1502
Sub-Account HST/OVAT Contra Account $ - $ -
Disposition and Recovery of Regulatory Balances’ 1595 $ - $ -

For all Board-Approved dispositions, please ensure that the disposition amount has the same sign (e.g: debit balances are to have a positive figure and credit balance are to have a

negative figure) as per the related Board decision.

N Applicants may wish to propose kWh as the allocator for account 1521 pending a final decision of the Board
2 provide supporting statement indicating whether due to denial of costs in 2006 EDR by the Board, 10% transition costs write-off, etc.

2 Adjustments Instructed by the Board include deferral/variance account balances moved to Account 1590 as a result of the 2006 EDR and account 1595 during the 2008 EDR and subsequent years as ordered by the Board.
3 please provide explanations for the nature of the adjustments. If the adjustment relates to previously Board Approved disposed balances, please provide amounts for adjustments and include supporting documentations.

4 Although the Global Adjustment Account is not reported separately under 2.1.7, please provide a breakdown in rows 28 and 29.
® For RSVA accounts only, report the net variance to the account during the year. For all other accounts, record the transactions during the year.

6 If the LDC's 2011 rate year started January 1, the projected interest is recorded from January 1, 2011 to December 31, 2011 on the December 31, 2010 balance adjusted for the disposed balances approved by the
Board in the 2011 rate decision. If the LDC’s 2011 rate year started May 1, the projected interest is recorded from January 1, 2011 to April 30, 11 on the December 31, 2010 balance. The projected interested is

recorded from May 1, 2011 to April 30, 2012 on the December 31, 2010 balance adjusted for the disposed balances approved by the Board in the 2011 rate decision.

7 Include Account 1595 as part of Group 1 accounts (line 31) for review and disposition if the recovery (or refund) period has been completed, and the audited financial statements
support the underlying residual balance in account 1595. If the recovery (or refund) period has not been completed, include the balances in Account 1595 on a memo basis only (line 49).

Sheet name 9. 2012 Cont. Sched. Def_Var
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lease p the inui for your Group 1 Deferral / Variance Accounts, Account 1521 an
rotnotes and further instructions.

you have received approval to dispose of balances from prior years, the starting point for entries in the 2012 DV/
sceived approval. For example, if in the 2011 EDR process (CoS or IRM) you received approval for the December
slumn AV for principal and column BA for interest. This will allow for the correct starting point for the 2010 openi
ack to the beginning of the continuity schedule ie: Jan 1, 2005.

. L Transactions Debit / " Closing Opening - . .

A ¢ Descripti Account | JPening ]:’S";:‘IP:;_ (Credit) during 2006 POUSAPPIVd iy giugtmnents during  Principal Interest  Interest Jan-lto " pppeapbroved  Adjustments Closing Intercst

ccoun escriptions Number 1.06 excluding interest and P 006 %2 s 2006 - other * Balance as of ~ Amounts as of Dec-31-06 duri P 2006 22 : 3 Dec-31-06

adjustments ® Dec-31-06 Jan-1-06 uring other
Group 1 Accounts
LV Variance Account 1550 |$ - $ - $ - $ -
RSVA - Wholesale Market Service Charge 1580 |$ - $ - $ - $ -
RSVA - Retail Transmission Network Charge 1584 |$ - $ - $ - $ -
RSVA - Retail Transmission Connection Charge 1586 | $ - $ - $ - $ -
RSVA - Power (excluding Global Adjustment) 1588 | $ - $ - $ - $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 | $ - $ - $ - $ -
Recovery of Regulatory Asset Balances 1590 |$ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances (2008)’ 1595 |$ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances (2009)’ 1595 |$ - $ - $ - $ -
Group 1 Sub-Total (including Account 1588 - Global Adjustment) $ - $ - $ - $ - $ - $ - $ $ - $ - $ -
Group 1 Sub-Total (excluding Account 1588 - Global Adjustment) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 | $ - $ - $ - $ - - - $ $ - $ - -
Special Purpose Charge Assessment Variance Account 1521
Deferred Payments in Lieu of Taxes 1562 -$ 5998665 $ 1,354,812 -$ 287,268 $ 1,067,544
Group 1 Total + 1521 + 1562 $ - $ - $ - $ - -$ 5998665 $ 1,354,812 -$ 287,268 $ - $ - $ 1,067,544
The following is not included in the total claim but are included on a memo basis:
Board-Approved CDM Variance Account 1567
PILs and Tax Variance for 2006 and Subsequent Years
1592

(excludes sub-account and contra account below)
PILs and Tax Variance for 2006 and Subsequent Years - 1592
Sub-Account HST/OVAT Input Tax Credits (ITCs)
PILs and Tax Variance for 2006 and Subsequent Years - 1502
Sub-Account HST/OVAT Contra Account $ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances’ 1595 | $ - $ - $ - $ -

For all Board-Approved dispositions, please ensure that the disposition amount has the same sign (e.g
negative figure) as per the related Board decision.

Applicants may wish to propose kWh as the allocator for account 1521 pending a final decision of the Board

Provide supporting statement indicating whether due to denial of costs in 2006 EDR by the Board, 10% transition costs
Adjustments Instructed by the Board include deferral/variance account balances moved to Account 1590 as a result of 1
Please provide explanations for the nature of the adjustments. If the adjustment relates to previously Board Approved
Although the Global Adjustment Account is not reported separately under 2.1.7, please provide a breakdown in rows 2&
For RSVA accounts only, report the net variance to the account during the year. For all other accounts, record the tran
If the LDC's 2011 rate year started January 1, the projected interest is recorded from January 1, 2011 to December 31,
Board in the 2011 rate decision. If the LDC's 2011 rate year started May 1, the projected interest is recorded from Jant
recorded from May 1, 2011 to April 30, 2012 on the December 31, 2010 balance adjusted for the disposed balances ap
Include Account 1595 as part of Group 1 accounts (line 31) for review and disposition if the recovery (or refund) period
support the underlying residual balance in account 1595. If the recovery (or refund) period has not been completed, inc
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Toronto Hydro-Electric System Limited - EB-2011-0144

lease p the inui for your Group 1 Deferral / Variance Accounts, Account 1521 an
rotnotes and further instructions.

you have received approval to dispose of balances from prior years, the starting point for entries in the 2012 DV/
sceived approval. For example, if in the 2011 EDR process (CoS or IRM) you received approval for the December
slumn AV for principal and column BA for interest. This will allow for the correct starting point for the 2010 openi
ack to the beginning of the continuity schedule ie: Jan 1, 2005.

. L Transactions Debit / Closing Opening . .

Account Descripti Aceount [ yon. | (Croit during 2007 SR Adjusiments during  Princpal et InteresJantto. R (SRU - COR R

ccoun ESCI‘IP ons Number 1-07 excluding interest and P 2007 s 2007 - other Balance as of ~ Amounts as of Dec-31-07 durfn 2007 : 3 Dec-31-07

adjustments ® Dec-31-07 Jan-1-07 L] other
Group 1 Accounts
LV Variance Account 1550 |$ - $ - $ - $ -
RSVA - Wholesale Market Service Charge 1580 |$ - $ - $ - $ -
RSVA - Retail Transmission Network Charge 1584 |$ - $ - $ - $ -
RSVA - Retail Transmission Connection Charge 1586 | $ - $ - $ - $ -
RSVA - Power (excluding Global Adjustment) 1588 | $ - $ - $ - $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 | $ - $ - $ - $ -
Recovery of Regulatory Asset Balances 1590 |$ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances (2008)’ 1595 |$ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances (2009)’ 1595 |$ - $ - $ - $ -
Group 1 Sub-Total (including Account 1588 - Global Adjustment) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
Group 1 Sub-Total (excluding Account 1588 - Global Adjustment) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 | $ - $ - $ - $ - - $ - $ - $ - $ - -
Special Purpose Charge Assessment Variance Account 1521
Deferred Payments in Lieu of Taxes 1562 |-$ 5,998,665 -$ 5998665 $ 1,067,544 -$ 283,587 $ 783,957
Group 1 Total + 1521 + 1562 -$ 5,998,665 $ - $ - $ - -$ 5998665 $ 1,067,544 -$ 283587 $ - $ - $ 783,957
The following is not included in the total claim but are included on a memo basis:
Board-Approved CDM Variance Account 1567
PILs and Tax Variance for 2006 and Subsequent Years
1592

(excludes sub-account and contra account below)
PILs and Tax Variance for 2006 and Subsequent Years - 1592
Sub-Account HST/OVAT Input Tax Credits (ITCs)
PILs and Tax Variance for 2006 and Subsequent Years - 1502
Sub-Account HST/OVAT Contra Account $ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances’ 1595 |$ - $ - $ - $ -

For all Board-Approved dispositions, please ensure that the disposition amount has the same sign (e.g
negative figure) as per the related Board decision.

Applicants may wish to propose kWh as the allocator for account 1521 pending a final decision of the Board

Provide supporting statement indicating whether due to denial of costs in 2006 EDR by the Board, 10% transition costs
Adjustments Instructed by the Board include deferral/variance account balances moved to Account 1590 as a result of 1
Please provide explanations for the nature of the adjustments. If the adjustment relates to previously Board Approved
Although the Global Adjustment Account is not reported separately under 2.1.7, please provide a breakdown in rows 2&
For RSVA accounts only, report the net variance to the account during the year. For all other accounts, record the tran
If the LDC's 2011 rate year started January 1, the projected interest is recorded from January 1, 2011 to December 31,
Board in the 2011 rate decision. If the LDC's 2011 rate year started May 1, the projected interest is recorded from Jant
recorded from May 1, 2011 to April 30, 2012 on the December 31, 2010 balance adjusted for the disposed balances ap
Include Account 1595 as part of Group 1 accounts (line 31) for review and disposition if the recovery (or refund) period
support the underlying residual balance in account 1595. If the recovery (or refund) period has not been completed, inc
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Toronto Hydro-Electric System Limited - EB-2011-0144

lease p the inui for your Group 1 Deferral / Variance Accounts, Account 1521 an
rotnotes and further instructions.

you have received approval to dispose of balances from prior years, the starting point for entries in the 2012 DV/
sceived approval. For example, if in the 2011 EDR process (CoS or IRM) you received approval for the December
slumn AV for principal and column BA for interest. This will allow for the correct starting point for the 2010 openi
ack to the beginning of the continuity schedule ie: Jan 1, 2005.

. L Transactions Debit / Closing Opening . .

Account Descripti Aceount [ on. | (Croit during 2008 JEUEEPIE Adjusiments during  Princpal | terest - InteresJan1to. R (SRR ORI R

ccoun ESCI‘IP ons Number 108 excluding interest and P 2008 s 2008 - other Balance as of ~ Amounts as of Dec-31-08 durfn 2008 : 3 Dec-31-08

adjustments ® Dec-31-08 Jan-1-08 8 other
Group 1 Accounts
LV Variance Account 1550 |$ - $ - $ - $ -
RSVA - Wholesale Market Service Charge 1580 |$ - $ - $ - $ -
RSVA - Retail Transmission Network Charge 1584 |$ - $ - $ - $ -
RSVA - Retail Transmission Connection Charge 1586 | $ - $ - $ - $ -
RSVA - Power (excluding Global Adjustment) 1588 | $ - $ - $ - $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 | $ - $ - $ - $ -
Recovery of Regulatory Asset Balances 1590 |$ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances (2008)’ 1595 |$ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances (2009)’ 1595 |$ - $ - $ - $ -
Group 1 Sub-Total (including Account 1588 - Global Adjustment) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
Group 1 Sub-Total (excluding Account 1588 - Global Adjustment) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 | $ - $ - $ - $ - - $ - $ - $ - $ - -
Special Purpose Charge Assessment Variance Account 1521
Deferred Payments in Lieu of Taxes 1562 |-$ 5,998,665 -$ 5,998,665 $ 783,957 -$ 238,747 $ 545,210
Group 1 Total + 1521 + 1562 -$ 5,998,665 $ - $ - $ - -$ 5998665 $ 783,957 -$ 238,747 $ - $ - $ 545,210
The following is not included in the total claim but are included on a memo basis:
Board-Approved CDM Variance Account 1567
PILs and Tax Variance for 2006 and Subsequent Years
1592

(excludes sub-account and contra account below)
PILs and Tax Variance for 2006 and Subsequent Years - 1592
Sub-Account HST/OVAT Input Tax Credits (ITCs)
PILs and Tax Variance for 2006 and Subsequent Years - 1502
Sub-Account HST/OVAT Contra Account $ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances’ 1595 |$ - $ - $ - $ -

For all Board-Approved dispositions, please ensure that the disposition amount has the same sign (e.g
negative figure) as per the related Board decision.

Applicants may wish to propose kWh as the allocator for account 1521 pending a final decision of the Board

Provide supporting statement indicating whether due to denial of costs in 2006 EDR by the Board, 10% transition costs
Adjustments Instructed by the Board include deferral/variance account balances moved to Account 1590 as a result of 1
Please provide explanations for the nature of the adjustments. If the adjustment relates to previously Board Approved
Although the Global Adjustment Account is not reported separately under 2.1.7, please provide a breakdown in rows 2&
For RSVA accounts only, report the net variance to the account during the year. For all other accounts, record the tran
If the LDC's 2011 rate year started January 1, the projected interest is recorded from January 1, 2011 to December 31,
Board in the 2011 rate decision. If the LDC's 2011 rate year started May 1, the projected interest is recorded from Jant
recorded from May 1, 2011 to April 30, 2012 on the December 31, 2010 balance adjusted for the disposed balances ap
Include Account 1595 as part of Group 1 accounts (line 31) for review and disposition if the recovery (or refund) period
support the underlying residual balance in account 1595. If the recovery (or refund) period has not been completed, inc
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Toronto Hydro-Electric System Limited - EB-2011-0144

lease the

p i for your Group 1 Deferral / Variance Accounts, Account 1521 an
rotnotes and further instructions.

you have received approval to dispose of balances from prior years, the starting point for entries in the 2012 DV/
sceived approval. For example, if in the 2011 EDR process (CoS or IRM) you received approval for the December
slumn AV for principal and column BA for interest. This will allow for the correct starting point for the 2010 openi
ack to the beginning of the continuity schedule ie: Jan 1, 2005.

. L Transactions Debit / Closing Opening . .

Account Descripti Aceount [ on. | (Croit during 2009 SRS Adjusiments during  Princpal et InteresJantto. R (SRR ORI R

ccount Descriptions Number oo excluding interest and P 2000 L] 2009 - other ® Balanceasof ~Amountsasof  Dec-31-09 durfn 2000 : 3 Doet.0

adjustments ® Dec-31-09 Jan-1-09 L] other
Group 1 Accounts
LV Variance Account 1550 | $ - $ 910,834 $ 910,834 $ - $ 43562 $ 43,562
RSVA - Wholesale Market Service Charge 1580 |$ - -$ 54,927,284 -$ 54,927,284 $ - -$ 2,852,619 -$ 2,852,619
RSVA - Retail Transmission Network Charge 1584 |$ - -$ 15,203,484 -$ 15,203,484 $ - -$ 738,236 -$ 738,236
RSVA - Retail Transmission Connection Charge 1586 | $ - -$ 10,736,969 -$ 10,736,969 $ - -$ 1,364,052 -$ 1,364,052
RSVA - Power (excluding Global Adjustment) 1588 | $ - -$ 259,129 -$ 259,129 $ - $ = $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 | $ - $ 44,599,726 $ 44,599,726 $ - -$ 15,819 -$ 15,819
Recovery of Regulatory Asset Balances 1590 |$ - $ 2 8 2 $ - $ - $ -
Disposition and Recovery of Regulatory Balances (2008)7 1595 |$ - -$ 491,772 -$ 491,772 $ - -$ 276,556 -$ 276,556
Disposition and Recovery of Regulatory Balances (2009)" 1595 |$ - -$ 2,787,938 -$ 2,787,938 $ - -$ 42,064 -$ 42,064
Group 1 Sub-Total (including Account 1588 - Global Adjustment) $ - $ - $ - -$ 38,896,013 -$ 38,896,013 $ - $ - $ - -$ 5,245,783 -$ 5,245,783
Group 1 Sub-Total (excluding Account 1588 - Global Adjustment) $ - $ - $ -8 83,495,739 -$ 83,495,739 $ - $ - $ - -$ 5229964 -$ 5,229,964
RSVA - Power - Sub-Account - Global Adjustment 1588 - $ - $ - $ 44,599,726 $ 44,599,726 $ - $ - $ - -$ 15,819 -$ 15,819
Special Purpose Charge Assessment Variance Account 1521
Deferred Payments in Lieu of Taxes 1562 |-$ 5,998,665 -$ 5,998,665 $ 545,210 -$ 68,235 $ 476,975
Group 1 Total + 1521 + 1562 -$ 5,998,665 $ - $ - -$ 38,896,013 -$ 44,894,678 $ 545,210 -$ 68,235 $ - -$ 5,245783 -$ 4,768,808
The following is not included in the total claim but are included on a memo basis:
Board-Approved CDM Variance Account 1567
PILs and Tax Variance for 2006 and Subsequent Years
1592

(excludes sub-account and contra account below)
PILs and Tax Variance for 2006 and Subsequent Years - 1592
Sub-Account HST/OVAT Input Tax Credits (ITCs)
PILs and Tax Variance for 2006 and Subsequent Years - 1502
Sub-Account HST/OVAT Contra Account $ - $ - $ - $ -
Disposition and Recovery of Regulatory Balances’ 1595 | $ - $ - $ - $ -

For all Board-Approved dispositions, please ensure that the disposition amount has the same sign (e.g
negative figure) as per the related Board decision.

Applicants may wish to propose kWh as the allocator for account 1521 pending a final decision of the Board

Provide supporting statement indicating whether due to denial of costs in 2006 EDR by the Board, 10% transition costs
Adjustments Instructed by the Board include deferral/variance account balances moved to Account 1590 as a result of 1
Please provide explanations for the nature of the adjustments. If the adjustment relates to previously Board Approved
Although the Global Adjustment Account is not reported separately under 2.1.7, please provide a breakdown in rows 2&
For RSVA accounts only, report the net variance to the account during the year. For all other accounts, record the tran
If the LDC's 2011 rate year started January 1, the projected interest is recorded from January 1, 2011 to December 31,
Board in the 2011 rate decision. If the LDC's 2011 rate year started May 1, the projected interest is recorded from Jant
recorded from May 1, 2011 to April 30, 2012 on the December 31, 2010 balance adjusted for the disposed balances ap
Include Account 1595 as part of Group 1 accounts (line 31) for review and disposition if the recovery (or refund) period
support the underlying residual balance in account 1595. If the recovery (or refund) period has not been completed, inc
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Toronto Hydro-Electric System Limited - EB-2011-0144

lease complete the following continuity schedule for your Group 1 Deferral / Variance Accounts, Account 1521 an
rotnotes and further instructions.

you have received approval to dispose of balances from prior years, the starting point for entries in the 2012 DV#
sceived approval. For example, if in the 2011 EDR process (CoS or IRM) you received approval for the December
slumn AV for principal and column BA for interest. This will allow for the correct starting point for the 2010 openi
ack to the beginning of the continuity schedule ie: Jan 1, 2005.

. L Transactions Debit / Closing Opening .
A ¢ Descripti Account gfxzzi’;x'ﬂ 2 (Credit) during 2010 SOUEAPPrOVEd 3y Other * Adj Other > Adj Other * Adj Principal Interest  Interest Jan-Tto "Oree-APPrOved Adjustenss
ccount Lescriptions Number excluding interest and P % during Q12010 during Q2 2010 during Q3 2010 during Q4 2010 Balance as of ~ Amountsasof  Dec-31-10 P s
1-10 N 5 2010 during 2010 other
adjustments Dec-31-10 Jan-1-10
Group 1 Accounts
LV Variance Account 1550 |[$ 910,834 $ 186,439 $ 713,449 $ 383,824 $ 43562 $ 3654 $ 44,084
RSVA - Wholesale Market Service Charge 1580 |-$ 54,927,284 -$ 26,238,240 -$ 47,563,346 -$ 33,602,178 -$ 2,852,619 -$ 249,451 -$ 2,924,115
RSVA - Retail Transmission Network Charge 1584 |-$ 15,203,484 $ 7,764,568 -$ 18,324,237 $ 10,885,321 -$ 738,236 $ 38,920 -$ 792,643
RSVA - Retail Transmission Connection Charge 1586 |-$ 10,736,969 $ 3,097,923 -$ 7,432,471 -$ 206,576 -$ 1,364,052 -$ 17,950 -$ 1,383,545
RSVA - Power (excluding Global Adjustment) 1588 |[-$ 259,129 $ -8 264,726 $ 5597 $ - $ = $ =
RSVA - Power - Sub-Account - Global Adjustment 1588 |$ 44,599,726 -$ 8,632,018 $ 15,859,509 $ 20,108,199 -$ 15,819 $ 152,866 -$ 91,679
Recovery of Regulatory Asset Balances 1590 |[$ 2 % - $ - $ 23 - $ - $ -
Disposition and Recovery of Regulatory Balances (2008)’ 1595 |-$ 491,772 $ = $ = -$ 491,772 -$ 276,556 -$ 9,743 $ -
Disposition and Recovery of Regulatory Balances (2009)" 1595 |-$ 2,787,938 $ 2,424,338 $ - -$ 363,600 -$ 42,064 -$ 35321 $ -
Group 1 Sub-Total (including Account 1588 - Global Adjustment) -$ 38,896,013 -$ 21,396,991 -$ 57,011,821 $ - $ - $ - $ - -$ 3,281,183 -$ 5,245,783 -$ 117,027 -$ 5,147,897 $ -
Group 1 Sub-Total (excluding Account 1588 - Global Adjustment) -$ 83,495,739 -$ 12,764,973 -$ 72,871,331 $ - $ - $ - $ - -$ 23,389,381 -$ 5,229,964 -$ 269,892 -$ 5,056,218 $ -
RSVA - Power - Sub-Account - Global Adjustment 1588 |$ 44,599,726 -$ 8,632,018 $ 15,859,509 $ - $ - $ - $ - $ 20,108,199 -$ 15,819 $ 152,866 -$ 91,679 $ -
Special Purpose Charge Assessment Variance Account 1521 -$ 6,123,220 -$ 9,697,579 -$ 3,050,473 $ 523,886 -$ 19,401
Deferred Payments in Lieu of Taxes 1562 |-$ 5,998,665 -$ 5,998,665 $ 476,975 -$ 47,839
Group 1 Total + 1521 + 1562 -$ 44,894,678 -$ 27,520,211 -$ 66,709,400 $ - $ - $ - -$ 3,050,473 -$ 8,755,962 -$ 4,768,808 -$ 184,266 -$ 5,147,897 $ -
The following is not included in the total claim but are included on a memo basis:
Board-Approved CDM Variance Account 1567 $ - $ -
PILs and Tax Variance for 2006 and Subsequent Years 1502
(excludes sub-account and contra account below) -5 14,427,499 -$ 2,314,616 -$ 11,109,564 -$ 5632551 $ - -$ 62,633
PILs and Tax Variance for 2006 and Subsequent Years - 1592
Sub-Account HST/OVAT Input Tax Credits (ITCs) $ 733,340 $ 366,600 $ 1,099,940 $ - $ 2,932
PILs and Tax Variance for 2006 and Subsequent Years - 1592
Sub-Account HST/OVAT Contra Account $ - -$ 733,340 $ - -$ 366,600 -$ 1,099,940 $ - -$ 2,932
Disposition and Recovery of Regulatory Balances” 1595 |$ -8 33,680,187 -$ 33,680,187 $ - -$ 5375322

For all Board-Approved dispositions, please ensure that the disposition amount has the same sign (e.g
negative figure) as per the related Board decision.

Applicants may wish to propose kWh as the allocator for account 1521 pending a final decision of the Board

Provide supporting statement indicating whether due to denial of costs in 2006 EDR by the Board, 10% transition costs
Adjustments Instructed by the Board include deferral/variance account balances moved to Account 1590 as a result of 1
Please provide explanations for the nature of the adjustments. If the adjustment relates to previously Board Approved ¢
Although the Global Adjustment Account is not reported separately under 2.1.7, please provide a breakdown in rows 2&
For RSVA accounts only, report the net variance to the account during the year. For all other accounts, record the tran:
If the LDC's 2011 rate year started January 1, the projected interest is recorded from January 1, 2011 to December 31,
Board in the 2011 rate decision. If the LDC'’s 2011 rate year started May 1, the projected interest is recorded from Jant
recorded from May 1, 2011 to April 30, 2012 on the December 31, 2010 balance adjusted for the disposed balances ap
Include Account 1595 as part of Group 1 accounts (line 31) for review and disposition if the recovery (or refund) period
support the underlying residual balance in account 1595. If the recovery (or refund) period has not been completed, inc
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Toronto Hydro-Electric System Limited - EB-2011-0144

lease p the inui for your Group 1 Deferral / Variance Accounts, Account 1521 an
rotnotes and further instructions.

you have received approval to dispose of balances from prior years, the starting point for entries in the 2012 DV/
sceived approval. For example, if in the 2011 EDR process (CoS or IRM) you received approval for the December
slumn AV for principal and column BA for interest. This will allow for the correct starting point for the 2010 openi
ack to the beginning of the continuity schedule ie: Jan 1, 2005.

2011 Projected Interest on Dec-31-10 Balances | 2.1.7 RRR
Closine Interest Dl?rind'l:'al D'Ime’is't Closing Principal Projected Interest from Jan1, Projected Interest from January Vari
osing Interes| isposition isposition Closing Interest Balances| . ariance
.. Account ° ° Balances a5 of Dec 31-10 g . 2011 to December 31, 2011 on 1, 2012 to April 30, 2012 on Dec . .

Account Descrlphons Number | Amounts as of f:luxmg 20111 - f:luxmg 20111 - “adjusted for adsun:ifnlge;ﬂ ﬂ:)o‘ :;:‘:.S::: Dec 31 -10 balance adjusted for 31 -10 balance adjusted for Total Claim As of Dec 31-10 Rm_z vs. 2010 Balance

Dec-31-10 by by Dispositions during 2011 disposition during 2011°  disposition during 2011 % (Principal + Interest)

Board Board P L] P s

Group 1 Accounts
LV Variance Account 1550 $ 3133($ 197,386 $ 4,053 $ 186,438 -$ 920 | $ 2,754 $ 914 s 189,185 | $ 386,957 | $ 0
RSVA - Wholesale Market Service Charge 1580 -$ 177,956 [-$ 7,363,938 -$ 137,577 -$ 26,238,240 -$ 40,378 |-$ 367,991 -$ 128,567 -$ 26,775,177 |-$ 33,780,134 | $ 0
RSVA - Retail Transmission Network Charge 1584  $ 93327 |$ 3,120,753 $ 72,499 $ 7,764,568 $ 20,828 | $ 114,139 $ 38,046 $ 7,937,581 | $ 10,978,648 | $ 0
RSVA - Retail Transmission Connection Charge 1586 $ 1543 |-$ 3,304,499 -$ 48,830 $ 3,097,923 $ 50,373 | $ 45532 $ 15,180 $ 3,209,008 |-$ 205,033 |-$ 0
RSVA - Power (excluding Global Adjustment) 1588 $ - $ - $ - $ 5597 $ - $ - $ - $ 5597 | $ 5597 | $ 0
RSVA - Power - Sub-Account - Global Adjustment 1588 $ 228,725 | $ o -$ 228,725 $ 20,108,199 $ 457,450 | $ 66,966 $ 98,558 $ 20,731,172 | $ 20,336,924 |-$ 0
Recovery of Regulatory Asset Balances 1590 $ - $ - $ - $ 2 3 - $ - $ - $ 2|s 2(s -
Disposition and Recovery of Regulatory Balances (2008)7 1595 -$ 286,299 |-$ 491,772 -$ 296,776 $ - $ 10,477 |-$ 10,477 $ = $ (o B 778,072 | $ 0
Disposition and Recovery of Regulatory Balances (2009)’ 1595 -$ 77,385 | $ = $ -8 363,600 -$ 77,385 [-$ 80,251 $ -8 521,235 |-$ 440,985 |-$ 0
Group 1 Sub-Total (including Account 1588 - Global Adjustment) -$ 214913 |-$ 7,842,070 -$ 635,356 $ 4,560,887 $ 420,443 |-$ 229327 $ 24,130 $ 4,776,133 |-$ 3,496,096 | $ 0
Group 1 Sub-Total (excluding Account 1588 - Global Adjustment) -$ 443,638 [-$ 7,842,070 -$ 406,631 -$ 15,547,312 -$ 37,007 |-$ 296,293 -$ 74,428 -$ 15,955,039 |-$ 23,833,019 | $ 0
RSVA - Power - Sub-Account - Global Adjustment 1588 $ 228,725 | $ - -$ 228,725 $ 20,108,199 $ 457,450 | $ 66,966 $ 98,558 $ 20,731,172 | $ 20,336,924 |-$ 0
Special Purpose Charge Assessment Variance Account 1521 -$ 19,401 $ 67,502 $ 2590 $ 574,577 | $ 3,654,958 | $ 3,050,473
Deferred Payments in Lieu of Taxes 1562 $ 429,136 -$ 5,998,665 $ 429,136 |-$ 88,180 -$ 29,393 -$ 5,687,102 | $ 1,103,311 | $ 6,672,840
Group 1 Total + 1521 + 1562 $ 194,823 [-$ 7,842,070 -$ 635,356 -$ 1,437,778 $ 849,579 |-$ 250,005 -$ 2,673 -$ 336,392 | $ 1,162,173 | $ 9,723,313
The following is not included in the total claim but are included on a memo basis:
Board-Approved CDM Variance Account 1567 $ - $ - $ -
PILs and Tax Variance for 2006 and Subsequent Years 1502
(excludes sub-account and contra account below) -$ 62,633 |-$ 3,317,935 -$ 55,042 -$ 2,314,616 $ 12,643 |-$ 34,025 -$ 10,665 -$ 2,366,898 |-$ 5,674,950 | $ 20,234
PILs and Tax Variance for 2006 and Subsequent Years - 1592
Sub-Account HST/OVAT Input Tax Credits (ITCs) $ 2,932 -$ 15,046 $ 5390 $ 1,093,216 | $ 736,332 |-$ 366,540
PILs and Tax Variance for 2006 and Subsequent Years - 1502
Sub-Account HST/OVAT Contra Account -$ 2,932 $ 15,046 -$ 5,390 -$ 1,093,216 |-$ 736,332 | $ 366,540
Disposition and Recovery of Regulatory Balances’ 1595 -$ 5,375,322 -$ 33,680,187 -$ 5,375,322 -$ 39,055,509 |-$ 39,055,509 | $ -

For all Board-Approved dispositions, please ensure that the disposition amount has the same sign (e.g
negative figure) as per the related Board decision.

Applicants may wish to propose kWh as the allocator for account 1521 pending a final decision of the Board

Provide supporting statement indicating whether due to denial of costs in 2006 EDR by the Board, 10% transition costs
Adjustments Instructed by the Board include deferral/variance account balances moved to Account 1590 as a result of 1
Please provide explanations for the nature of the adjustments. If the adjustment relates to previously Board Approved
Although the Global Adjustment Account is not reported separately under 2.1.7, please provide a breakdown in rows 2€&
For RSVA accounts only, report the net variance to the account during the year. For all other accounts, record the tran
If the LDC's 2011 rate year started January 1, the projected interest is recorded from January 1, 2011 to December 31,
Board in the 2011 rate decision. If the LDC's 2011 rate year started May 1, the projected interest is recorded from Jant
recorded from May 1, 2011 to April 30, 2012 on the December 31, 2010 balance adjusted for the disposed balances ap
Include Account 1595 as part of Group 1 accounts (line 31) for review and disposition if the recovery (or refund) period
support the underlying residual balance in account 1595. If the recovery (or refund) period has not been completed, inc

Sheet name 9. 2012 Cont. Sched. Def_Var



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 3

Schedule C2.1

Filed: 2012 May 10

Updated: 2012 Oct 31

page 19 of 46

%’5 Ontario Energy Board

3RD Generation Incentive
Regulation Model

Toronto Hydro-Electric System Limited - EB-2011-0144

In the green shaded cells, enter the most recent Board Approved volumetric forecast. If there is a material difference between the latest Board-approved volumetric forecast and the

Billed kWh for Estimated kW 1590 Recovery 1595 Recovery

Distribution .
Non-RPP for Non-RPP Revenue ! Share Share Proportion
Rate Class Unit Metered kWh  Metered kW Customers Customers Proportion* (2008) 2
Residential $/kWh 4,886,977,489 559,659,628 - 204,720,003
Residential Urban $/kWh 99,791,184 11,421,625 - 4,600,284
General Service Less Than 50 kW $/kWh 2,139,318,076 437,628,634 - 67,255,470
General Service 50 to 999 kW $/kVA 10,116,374,153 26,935,191 6,900,756,638 - 156,294,314
General Service 1,000 to 4,969 kW SR 4,626,928,262 10,587,119 4,177,096,302 - 51,343,590
Large Use > 5000 kW $/kVA 2,376,778,323 4,993,733 2,272,251,249 - 25,370,430
Unmetered Scattered Load $/kWh 56,231,585 - 4,681,925
Sentinel Lighting -
Street Lighting $/kVA 110,165,016 322,023 110,128,567 - 11,789,364
Standby - General Service 50 - 1,000
kw -
Standby - General Service 1,000 -
5,000 kW -
Standby - Large Use -
Total 24,412,564,088 42,838,067 14,468,942,643 - 526,055,380 0% 0%
Total Claim (including Accounts 1521 and 1562) -$ 336,392 |
Total Claim for Threshold Test
(All Group 1 Accounts) $ 4776,133 |
Threshold Test 3 Claim does not meet the threshold test. If data has been entered on Sheet 9 for Accounts 1521 and 1562, the model will only
(Total Claim per kwWh) dispose of Accounts 1521 and 1562.

* For Account 1562, the allocation to customer classes should be performed on the basis of the test year distribution revenue allocation to customer classes found in the Applicant's Cost of Service application that was most
recently approved at the time of disposition of the 1562 account balance.

2 Residual Account balance to be allocated to rate classes in proportion to the recovery share as established when rate riders were implemented.

% The Threshold Test does not include the amount in 1521 nor 1562.

Sheet name 10. Billing Det. for Def_Var
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1595 Recovery
Share Proportion
(2009) 2
18%

2%

10%

37%

19%
12%
0%

0%

100%

Sheet name 10. Billing Det. for Def_Var



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 3

Schedule C2.1

Filed: 2012 May 10

Updated: 2012 Oct 31

page 21 of 46

Deferral / Variance Account
Work Form

Toronto Hydro-Electric System Limited - EB-2011-0144

No input required. This workshseet allocates the deferral/variance account balances (Group 1, 1521, 1588 GA and 1562) to the appropriate classes.

Allocation of Group 1 Accounts (Excluding Account 1588 - Global Adjustment)

Rate Class Units Billed kWh % kWh 1550 1580 1584 1586

Residential $/kwh 4,886,977,489 20.02% 0 0 0 0
Residential Urban $/kWh 99,791,184 0.41% 0 0 0 0
General Service Less Than 50 kW $/kWh 2,139,318,076 8.76% 0 0 0 0
General Service 50 to 999 kW $/kVA 10,116,374,153 41.44% 0 0 0 0
General Service 1,000 to 4,999 kW $/kVA 4,626,928,262 18.95% 0 0 0 0
Large Use > 5000 kW $/kVA 2,376,778,323 9.74% 0 0 0 0
Unmetered Scattered Load $/kWh 56,231,585 0.23% 0 0 0 0
Sentinel Lighting - - 0.00% 0 0 0 0
Street Lighting $/kVA 110,165,016 0.45% 0 0 0 0
S\t]\elmdby - General Service 50 - 1,000 R ; 0.00% o o o o
:tg\ggtyw General Service 1,000 - R ; 0.00% o o o o
Standby - Large Use - - 0.00% 0 0 0 0
Total 24,412,564,088 100.00% 189,185 (26,775,177) 7,937,581 3,209,008

* RSVA - Power (Excluding Global Adjustment)

1588 RSVA - Power (Global Adjustment Sub-Account)

Rate Class non-RPP kWh % kWh 1588
Residential 559,659,628 3.87% -
Residential Urban 11,421,625 0.08% -
General Service Less Than 50 kW 437,628,634 3.02% -
General Service 50 to 999 kW 6,900,756,638 47.69% -
General Service 1,000 to 4,999 kwW 4,177,096,302 28.87% -
Large Use > 5000 kW 2,272,251,249 15.70% -
Unmetered Scattered Load - 0.00% -
Sentinel Lighting - 0.00% -
Street Lighting 110,128,567 0.76% -
Standby - General Service 50 - 1,000 R 0.00% ;
kw

Standby - General Service 1,000 - o

5,000 kW 0.00%

Standby - Large Use - 0.00% -
Total 14,468,942,643 100.00% 20,731,172

Allocation of Account 1562

% of Distribution Allocation of

Revenue Balance in

Account 1562

Residential 38.9% - 2,213,196
Residential Urban 0.9% - 49,733
General Service Less Than 50 kW 12.8% - 727,088

Sheet name 11. Cost Allocation Def_Var



General Service 50 to 999 kW
General Service 1,000 to 4,999 kw

Large Use > 5000 kW

Unmetered Scattered Load

Sentinel Lighting

Street Lighting

Standby - General Service 50 - 1,000
kw

Standby - General Service 1,000 -
5,000 kW

Standby - Large Use

Total
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29.7% 1,689,673
9.8% 555,067
4.8% 274,276
0.9% 50,616
0.0% -
2.2% 127,453
0.0% -
0.0% -
0.0% -

100.0% 5,687,102




Toronto Hydro-Electric System Limited

1595 1595
1588* 1590 (2008) (2009) 1521 Total
0 0 115,021 115,021
0 0 2,349 2,349
0 0 50,351 50,351
0 0 238,100 238,100
0 0 108,900 108,900
0 0 55,940 55,940
0 0 1,323 1,323
0 0 0 0
0 0 2,593 2,593
0 0 0 0
0 0 0 0
0 0 0 0
5,597 (521,235) 574,577 574,577
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¥4 Ontario Energy Board

Deferral / Variance Account
Work Form

Toronto Hydro-Electric System Limited - EB-2011-0144

No input required. This workshseet calculates rate riders related to the Deferral/Variance Account Disposition (if applicable) and associated rate riders for
the global adjustment sub-account.

Please indicate the Rate Rider Recovery Period -

(in years)
Accounts
Allocated by .
kwh/kw (RPP) Deferral/Variance Account 1588
or Distribution Account Rate Global

Rate Class Unit Billed kWh Billed kW Revenue Rider Adjustment
Residential $/kWh 4,886,977,489 - -$ 2,098,175 ($0.00043) $/kWh $ -
Residential Urban $/kWh 99,791,184 - -$ 47,384 ($0.00047) $/kWh $ -
General Service Less Than 50 kW $/kWh 2,139,318,076 - -$ 676,737 ($0.00032 ) $/kWh $ -
General Service 50 to 999 kW $/kVA 10,116,374,153 26,935,191 -$ 1,451,573 ($0.05389 ) $/kVA $ -
General Service 1,000 to 4,999 kW $/kVA 4,626,928,262 10,587,119 -$ 446,167 ($0.04214) $/kVA $ -
Large Use > 5000 kW $/kVA 2,376,778,323 4,993,733 -$ 218,336 ($0.04372) $/kVA $ -
Unmetered Scattered Load $/kWh 56,231,585 - -$ 49,292 ($0.00088) $/kWh $ -
Sentinel Lighting - - - $ - $0.00000 $ -
Street Lighting $/kVA 110,165,016 322,023 -$ 124,860 ($0.38774) $/kVA $ -
S\t/.\’:/mdby - General Service 50 - 1,000 } } ) $ ) $0.00000 s }
Standby - General Service 1,000 -

5,000 kW - - -8 - $0.00000 $ .
Standby - Large Use - - - $ - $0.00000 $ -
Total 24,412,564,088 42,838,067 -$ 5,112,525 $ -

Sheet name 12. Calc. of Def_Var RR
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Billed kWh or Global
Estimated kW  Adjustment
for Non-RPP Rate Rider

559,659,628 $0.00000
11,421,625 $0.00000

437,628,634 $0.00000
- $0.00000
- $0.00000

- $0.00000
- $0.00000
- $0.00000
- $0.00000

- $0.00000

- $0.00000
- $0.00000

Sheet name 12. Calc. of Def_Var RR
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3RD Generation Incentive
Regulation Model

Toronto Hydro-Electric System Limited - EB-2011-0144

Below is a listing of the current Monthly Fixed Charges. All rates with expired effective dates have been removed. In columns "B", "K", and "M"
(green cells), please enter all additional Monthly Fixed Charges you are proposing (eg: Smart Meter Funding Adder, etc). Please ensure that the word
"Rider" or "Adder" is included in the description (as applicable).

Effective Until Proposed Effective Until

Rate Description Unit  Amount Date Amount Date
Residential
Service Charge (Based on 30 day month) $ 18.37 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
2011 Unfunded Capex Rate Rider - MFC (per 30 days) $ 0.65 April 30, 2015
2012 IRM Rate Rider - MFC (per 30 days) $ 0.06 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per 30 days) $ 1.88 April 30, 2015
Residential Urban
Service Charge (Based on 30 day month) $ 17.12 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
2011 Unfunded Capex Rate Rider - MFC (per 30 days) $ 0.60 April 30, 2015
2012 IRM Rate Rider - MFC (per 30 days) $ 0.05 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per 30 days) $ iL75 April 30, 2015
General Service Less Than 50 kW
Service Charge (Based on 30 day month) $ 24.47 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
2011 Unfunded Capex Rate Rider - MFC (per 30 days) $ 0.86 April 30, 2015
2012 IRM Rate Rider - MFC (per 30 days) $ 0.07 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per 30 days) $ 2.50 April 30, 2015
General Service 50 to 999 kW
Service Charge (Based on 30 day month) $ 35.80 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
2011 Unfunded Capex Rate Rider - MFC (per 30 days) $ 1.26 April 30, 2015
2012 IRM Rate Rider - MFC (per 30 days) $ 0.11 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per 30 days) $ 3.65 April 30, 2015
General Service 1,000 to 4,999 kW
Service Charge (Based on 30 day month) $ 691.13 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
2011 Unfunded Capex Rate Rider - MFC (per 30 days) $ 24.39 April 30, 2015
2012 IRM Rate Rider - MFC (per 30 days) $ 211 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per 30 days) $ 70.51 April 30, 2015
Large Use > 5000 kW
Service Charge (Based on 30 day month) $ 3029.57 April 30, 2015
Smart Meter Funding Adder $ 0.68 April 30, 2014
2011 Unfunded Capex Rate Rider - MFC (per 30 days) $ 106.92 April 30, 2015
2012 IRM Rate Rider - MFC (per 30 days) $ 9.25 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per 30 days) $ 309.08 April 30, 2015
Unmetered Scattered Load
Service Charge (Based on 30 day month) $ 4.87 April 30, 2015
2011 Unfunded Capex Rate Rider - MFC (per 30 days) $ 0.17 April 30, 2015
2012 IRM Rate Rider - MFC (per 30 days) $ 0.01 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per 30 days) $ 0.50 April 30, 2015
Sentinel Lighting
Service Charge (per connection) $ 0.49 April 30, 2015
2011 Unfunded Capex Rate Rider - MFC (per connection/ 30 days) $ 0.02 April 30, 2015
2012 IRM Rate Rider - MFC (per connection/30 days) $ 0.00 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per connection/30 days) $ 0.05 April 30, 2015
Street Lighting
Service Charge (Based on 30 day month) $ 131 April 30, 2015
2011 Unfunded Capex Rate Rider - MFC (per connection/ 30 days) $ 0.05 April 30, 2015
2012 IRM Rate Rider - MFC (per connection/30 days) $ 0.00 April 30, 2015
2012 and 2013 - ICM Rate Adder - MFC (per connection/30 days) $ 0.14 April 30, 2015
Standby - General Service 50 - 1,000 kW
Service Charge (Based on 30 day month) $ 199.26 April 30, 2015

$

$

$
Standby - General Service 1,000 - 5,000 kW
Service Charge (Based on 30 day month) $ 199.26 April 30, 2015

$

$

$
Standby - Large Use
Service Charge (Based on 30 day month) $ 199.26 April 30, 2015

Sheet name 13. Proposed MFC
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E@ﬁ Onitario Energy Board

3RD Generation Incentive
Regulation Model

Toronto Hydro-Electric System Limited - EB-2011-0144

Below is a listing of the current Distribution Volumetric Rates other than the base rates. All rates with expired effective dates have been removed. In
columns "B", "K", and "M" (green cells), please enter all additional volumetric rates you are proposing (eg: LRAM/SSM, Tax Adjustments, etc.). Please
ensure that the word "Rider" or "Adder" is included in the description (as applicable).

Effective Until  Proposed Effectiv
Rate Description Unit Amount Date Amount De
Residential
0
0 0
0 0
2011 Unfunded Capex Rate Rider - DVR $/kWh 0.00054 April 3(
2012 IRM Rate Rider - DVR $/kWh 0.00005 April 3¢
2012 ICM Rate Adder - DVR $/kwh 0.00043 April 3(
2013 ICM Rate Adder - DVR $/kWh 0.00114 April 3(
Residential Urban
2011 Unfunded Capex Rate Rider - DVR $/kWh 0.00092 April 3¢
2012 IRM Rate Rider - DVR $/kwh 0.00008 April 3(
2012 ICM Rate Adder - DVR $/kWh 0.00073 April 3(
2013 ICM Rate Adder - DVR $/kwh 0.00194 April 3(
Shared Tax Savings Rate Rider - DVR $/kWh -0.00010 April 3(
General Service Less Than 50 kW
2011 Unfunded Capex Rate Rider - DVR $/kWh 0.00081 April 3¢
2012 IRM Rate Rider - DVR $/kwh 0.00007 April 3(
2012 ICM Rate Adder - DVR $/kWh 0.00064 April 3¢
2013 ICM Rate Adder - DVR $/kwh 0.00170 April 3(
General Service 50 to 999 kW
2011 Unfunded Capex Rate Rider - DVR $/kVA 0.19880 April 3(
2012 IRM Rate Rider - DVR $/kVA 0.01720 April 3(
2012 ICM Rate Adder - DVR $/kVA 0.15800 April 3(
2013 ICM Rate Adder - DVR $/kVA 0.41680 April 3(
Shared Tax Savings Rate Rider - DVR $/kVA -0.00670 April 3(
General Service 1,000 to 4,999 kW
2011 Unfunded Capex Rate Rider - DVR $/kVA 0.15810 April 3¢
2012 IRM Rate Rider - DVR $/kVA 0.01370 April 3
2012 ICM Rate Adder - DVR $/KVA 0.12560 April 3¢
2013 ICM Rate Adder - DVR $/kVA 0.33140 April 3(
Shared Tax Savings Rate Rider - DVR $IkVA -0.00560 April 3(
Large Use > 5000 kW
2011 Unfunded Capex Rate Rider - DVR $/kVA 0.16840 April 3(
2012 IRM Rate Rider - DVR $/kVA 0.01460 April 3¢
2012 ICM Rate Adder - DVR $/kVA 0.13380 April 3(
2013 ICM Rate Adder - DVR $/kVA 0.35310 April 3(
Shared Tax Savings Rate Rider - DVR $/kVA -0.00590 April 3(

Sheet name 14. Proposed Rate_Riders



Unmetered Scattered Load
2011 Unfunded Capex Rate Rider - DVR
2012 IRM Rate Rider - DVR

2012 ICM Rate Adder - DVR

2013 ICM Rate Adder - DVR

Shared Tax Savings Rate Rider - DVR

Sentinel Lighting

Street Lighting

2011 Unfunded Capex Rate Rider - DVR
2012 IRM Rate Rider - DVR

2012 ICM Rate Adder - DVR

2013 ICM Rate Adder - DVR

Shared Tax Savings Rate Rider - DVR

Standby - General Service 50 - 1,000 kW

Standby - General Service 1,000 - 5,000 kW

Standby - Large Use

Sheet name 14. Proposed Rate_Riders
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0.00219
0.00019
0.00174
0.00458
-0.00010

1.02060
0.08830
0.81100
2.13950
-0.04250

April 3(
April 3(
April 3
April 3(
April 3(

April 3(
April 3(
April 3(
April 3(
April 3(
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%’5 Onitanio Energy Board

3RD Generation Incentive

Regulation Model

Current RTSR-Network Rates are listed below. In column "K", please enter your proposed RTSR-Network Rates as per Sheet 13 of the Board's RTSR

Workform.

Rate Description

Residential
Retail Transmission Rate — Network Service Rate

Residential Urban
Retail Transmission Rate — Network Service Rate

General Service Less Than 50 kW
Retail Transmission Rate — Network Service Rate

General Service 50 to 999 kW

Retail Transmission Rate — Network Service Rate

General Service 1,000 to 4,999 kW

Retail Transmission Rate — Network Service Rate

Large Use > 5000 kW

Retail Transmission Rate — Network Service Rate

Unmetered Scattered Load
Retail Transmission Rate — Network Service Rate

Sentinel Lighting

Street Lighting

Retail Transmission Rate — Network Service Rate

Standby - General Service 50 - 1,000 kW

Standby - General Service 1,000 - 5,000 kW

Standby - Large Use

Sheet name 15. Proposed RTSR-Network

Unit

$/kWh

$/KkWh

$/kWh

$kW

$/kW

$/kW

$/kWh

$/kW

Current
Amount

0.00703

0.00703

0.00680

2.43510

2.35270

2.68200

0.00428

2.16580

%

Adjustment

14.794%

14.794%

14.706%

14.767%

14.770%

14.769%

14.720%

14.771%

Proposed
Amount

0.00807

0.00807

0.00780

2.79470

2.70020

3.07810

0.00491

2.48570
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3RD Generation Incentive
Regulation Model

Toronto Hydro-Electric System Limited - EB-2011-0144

Current RTSR-Connection Rates are listed below. In column "K", please enter your proposed RTSR-Connection Rates as per Sheet 13 of the Board's

RTSR Workform.

Current % Proposed
Rate Description Unit Amount Adjustment Amount
Residential
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00513 9.395% 0.00561
Residential Urban
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00513 9.395% 0.00561
General Service Less Than 50 kW
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00463 9.395% 0.00506
General Service 50 to 999 kW
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kW 1.76300 9.395% 1.92864
General Service 1,000 to 4,999 kW
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kW 1.76130 9.395% 1.92678
Large Use > 5000 kW
Retail Transmission Rate — Line and Transformation Connection Service Rate $kW 1.95670 9.395% 2.14053
Unmetered Scattered Load
Retail Transmission Rate — Line and Transformation Connection Service Rate $/kWh 0.00324 9.395% 0.00354
Sentinel Lighting
Street Lighting
Retail Transmission Rate — Line and Transformation Connection Service Rate $kW 2.10220 9.395% 2.29970

Standby - General Service 50 - 1,000 kW

Standby - General Service 1,000 - 5,000 kW

Standby - Large Use

Sheet name 16. Proposed RTSR-Connection
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If applicable, please enter any adjustments related to the revenue to cost ratio model into columns H and K.
The Price Escalator has been set at the 2011 values and will be updated by Board staff. The Stretch Factor Value will also be updated by Board staff.
Price Escalator  2.00% Productivity Factor 0.72% Price Cap Index 0.68%
Choose Stretch Factor Group 11 Associated Stretch Factor Value  0.6%
MFC DVR
. Current . .
Unit Current  Adjustment Volumetric Unit Adjustment Price Cap Proposed
MFC from R/C Charge from R/IC Index MFC

Rate Description Model Model
Residential

$ 18.37 0.01517 $/kwh 0.680% 18.50
Residential Urban

$ 17.12 0.02582 $/kwh 0.680% 17.23
General Service Less Than 50 kW

$ 24.47 0.02262 $/kwh 0.680% 24.63
General Service 50 to 999 kW

$ 35.80 5.63370 $/kVA 0.680% 36.05
General Service 1,000 to 4,999 kW

$ 691.13 4.48000 $/kVA 0.680% 695.83
Large Use > 5000 kW

$ 3,029.57 4.77280 $/kVA 0.680% 3,050.17
Unmetered Scattered Load

$ 4.87 0.06110 $/kwh 0.680% 491
Sentinel Lighting

$ 0.49 0.680% 0.50
Street Lighting

$ 131 28.92010  $/kVA 0.680% 1.32
Standby - General Service 50 - 1,000 kW

$ 199.26 5.63370 $/kVA 0.680% 200.61
Standby - General Service 1,000 - 5,000 kW

$ 199.26 4.48000 $/kVA 0.680% 200.61
Standby - Large Use

$ 199.26 4.77280 $/kVA 0.680% 200.61

Sheet name 17. GDP-IPI - X
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Proposed
Volumetric
Charge

0.01527
0.02600
0.02277
5.67201
4.51046
4.80526

0.06152

29.11676
5.67201
4.51046

4.80526
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3RD Generation Incentive
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Toronto Hydro-Electric System Limited - EB-2011-0144

Please enter the descriptions of the current Loss Factors from your most recent Board-Approved Tariff of Rates and Charges by using the drop-down
menu in the column labeled "Loss Factors". If the description is not found in the drop-down menu, please enter the description in the green cells

under the correct classes.

Loss Factors Current
Total Loss Factor — Secondary Metered Customer < 5,000 kW 1.0376
Total Loss Factor — Secondary Metered Customer > 5,000 kW 1.1087
Distribution Loss Factor - Primary Metered Customer < 5,000 kW 1.0272
1.0085

Distribution Loss Factor - Primary Metered Customer > 5,000 kW

Sheet name 18. LF - Current and Proposed
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Toronto Hydro-Electric System Limited - EB-2011-0144

The standard Allowance rates have been included as default entries. If you have different rates, please make the appropriate corrections in the g
As well, please enter the current Specific Service Charges below. The standard Retail Service Charges have been entered below. If you have diff
please make the appropriate corrections in columns B, D or E as applicable (cells are unlocked).

UNIT CURRENT

ALLOWANCES

Transformer Allowance for Ownership - per kVA of billing demand/30 days $/kVA (0.62)

Primary Metering Allowance for transformer losses — applied to measured demand and energy % (1.00)
SPECIFIC SERVICE CHARGES
APPLICATION
The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or
Order of the Board, and amendments thereto as approved by the Board, which may be applicable to the
administration of this schedule
No charges to meet the costs of any work or service done or furnished for the purpose of the distribution of electricity
shall be made except as permitted by this schedule, unless required by the Distributor’s Licence or a Code or Order
of the Board, and amendments thereto as approved by the Board, or as specified herein.
It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be
invoiced by a distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for
the Ministry of Energy Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean
Energy Benefit and the HST.
Customer Administration
Duplicate invoices for previous billing $ 15.00
Easement letter $ 15.00
Income tax letter $ 15.00
Request for other billing information $ 15.00
Account set up charge/change of occupancy charge (plus credit agency costs if applicable) $ 30.00
Returned cheque charge (plus bank charges) $ 15.00
Special meter reads $ 30.00
Meter dispute charge plus Measurement Canada fees (if meter found correct) $ 30.00

Sheet name 19. Other Charges
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RETAIL SERVICE CHARGES (if applicable)

The application of these rates and charges shall be in accordance with the Licence of the Distributor and any Code or
Order of the Board, and amendments thereto as approved by the Board, which may be applicable to the
administration of this schedule.

No rates and charges for the distribution of electricity and charges to meet the costs of any work or service done or
furnished for the purpose of the distribution of electricity shall be made except as permitted by this schedule, unless
required by the Distributor’s Licence or a Code or Order of the Board, and amendments thereto as approved by the
Board, or as specified herein.

Unless specifically noted, this schedule does not contain any charges for the electricity commodity, be it under the
Regulated Price Plan, a contract with a retailer or the wholesale market price, as applicable

It should be noted that this schedule does not list any charges, assessments, or credits that are required by law to be
invoiced by a distributor and that are not subject to Board approval, such as the Debt Retirement Charge, charges for
the Ministry of Energy Conservation and Renewable Energy Program, the Global Adjustment, the Ontario Clean
Energy Benefit and the HST.

Retail Service Charges refer to services provided by a distributor to retailers or customers related
to the supply of competitive electricity

One-time charge, per retailer, to establish the service agreement between the distributor and the retailer $ 100.00
Monthly Fixed Charge, per retailer $ 20.00
Monthly Variable Charge, per customer, per retailer $/cust. 0.50
Distributor-consolidated billing charge, per customer, per retailer $/cust. 0.30
Retailer-consolidated billing credit, per customer, per retailer $/cust. (0.30)
Service Transaction Requests (STR)

Request fee, per request, applied to the requesting party $ 0.25

Processing fee, per request, applied to the requesting party $ 0.50

Request for customer information as outlined in Section 10.6.3 and Chapter 11 of the Retail

Settlement Code directly to retailers and customers, if not delivered electronically through the

Electronic Business Transaction (EBT) system, applied to the requesting party
Up to twice a year $ no charge
More than twice a year, per request (plus incremental delivery costs) $ 2.00

Sheet name 19. Other Charges
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Residential 2012 Interim 2013 Impact
Volume | Rate $ Charge $ Volume | Rate $ | Charge $ Change $ | Change %
Service Charge (per 30 days) 1 18.25 18.25 1 18.50 18.50 0.25 1.4%
Distribution 800 0.01520 12.16 800 0.01527 12.22 0.06 0.5%
Smart Meter Rider (per 30 days) 1 0.68 0.68 1 0.68 0.68 - 0.0%
LRAM Rider - - - - - - - n/a
Regulatory Assets - 2011/12 Rate Rider - - - - - - - n/a
Regulatory Assets - Global Adjustment - RPP - - - - - - - n/a
Regulatory Assets - 2011 Rate Rider - - - - - - - n/a
Contact Voltage - - - - - - - n/a
Late Payment Penalty 1 0.24 0.24 - - - (0.24) -100.0%
Foregone Revenue Rate Rider - fixed rate - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - - - - - - - n/a
2011 Unfunded Capex Rate Rider - MFC - - - 1 0.65 0.65 0.65 n/a
2011 Unfunded Capex Rate Rider - DVR - - - 800 0.00054 0.43 0.43 n/a
Shared Tax Savings Rate Rider - DVR - - - 800 - - - n/a
2012 Foregone IRM Rate Rider - MFC - - - 1 0.06 0.06 0.06 n/a
2012 Foregone IRM Rate Rider - DVR - - - 800 0.00005 0.04 0.04 n/a
2012 ICM Rate Adder - MFC - - - 1 0.52 0.52 0.52 n/a
2012 ICM Rate Adder - DVR - - - 800 0.00043 0.34 0.34 n/a
2013 ICM Rate Adder - MFC - - - 1 1.36 1.36 1.36 n/a
2013 ICM Rate Adder - DVR - - - 800 0.00114 0.91 0.91 n/a
Deferral/Variance Account Rate Rider - - - 800 (0.00043) (0.34) (0.34) n/a
Sub Total A - Distribution 31.33 35.37 4.04 12.9%
RTST - Network 830 0.00703 5.84 830 0.00807 6.70 0.86 14.8%
RTSR - Connection 830 0.00513 4.26 830 0.00561 4.66 0.40 9.4%
Sub Total B (including Sub-Total A) - Distribution 41.42 46.73 5.30 12.8%
Wholesale Market Rate 830 0.0052 4.32 830 0.0052 4.32 - 0.0%
RRRP 830 0.0011 0.91 830 0.0011 0.91 - 0.0%
DRC 800 0.0070 5.60 800 0.0070 5.60 - 0.0%
Standard Supply Service Charge 1 0.25 0.25 1 0.25 0.25 - 0.0%
SPC 830 - - 830 - - - n/a
Cost of Power Commodity - 1st Tier (May 1st 2010) 600 0.075 45.00 600 0.075 45.00 - 0.0%
Cost of Power Commodity - 2nd Tier (May 1st 2010) 230 0.088 20.25 230 0.088 20.25 - 0.0%
Total Bill (including Sub-Total B) 117.75 123.05 5.30 4.5%
kWh
Consumption Details 800]

Total Loss Factor

1.0376
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Competitive Sector Multi-Unit Residential 2012 Interim 2013 Impact
Volume | Rate $ Charge S Volume | Rate $ Charge S Change S | Change %
Service Charge (per 30 days) 1 18.25 18.25 1 17.23 17.23 (1.02) -5.6%
Distribution 334 0.01520 5.08 334 0.02600 8.68 3.61 71.1%
Smart Meter Rider (per 30 days) 1 0.68 0.68 1 0.68 0.68 - 0.0%
LRAM Rider - - - - - - - n/a
Regulatory Assets - 2011/12 Rate Rider - - - - - - - n/a
Regulatory Assets - Global Adjustment - RPP - - - - - - - n/a
Regulatory Assets - 2011 Rate Rider - - - - - - - n/a
Contact Voltage - - - - - - - n/a
Late Payment Penalty 1 0.24 0.24 - - - (0.24) -100.0%
Foregone Revenue Rate Rider - fixed rate - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - - - - - - - n/a
2011 Unfunded Capex Rate Rider - MFC - - - 1 0.60 0.60 0.60 n/a
2011 Unfunded Capex Rate Rider - DVR - - - 334 0.00092 0.31 0.31 n/a
Shared Tax Savings Rate Rider - DVR - - - 334 (0.00010) (0.03) (0.03) n/a
2012 Foregone IRM Rate Rider - MFC - - - 1 0.05 0.05 0.05 n/a
2012 Foregone IRM Rate Rider - DVR - - - 334 0.00008 0.03 0.03 n/a
2012 ICM Rate Adder - MFC - - - 1 0.48 0.48 0.48 n/a
2012 ICM Rate Adder - DVR - - - 334 0.00073 0.24 0.24 n/a
2013 ICM Rate Adder - MFC - - - 1 1.27 1.27 1.27 n/a
2013 ICM Rate Adder - DVR - - - 334 0.00194 0.65 0.65 n/a
Deferral/Variance Account Rate Rider - - - 334 (0.00047) (0.16) (0.16) n/a
Sub Total A - Distribution 24.25 30.03 5.78 23.8%
RTST - Network 347 0.00703 2.44 347 0.00807 2.80 0.36 14.8%
RTSR - Connection 347 0.00513 1.78 347 0.00561 1.94 0.17 9.4%
Sub Total B (including Sub-Total A) - Distribution 28.46 34.77 6.31 22.2%
Wholesale Market Rate 347 0.0052 1.80 347 0.0052 1.80 - 0.0%
RRRP 347 0.0011 0.38 347 0.0011 0.38 - 0.0%
DRC 334 0.0070 2.34 334 0.0070 2.34 - 0.0%
Standard Supply Service Charge 1 0.25 0.25 1 0.25 0.25 - 0.0%
SPC 347 - - 347 - - - n/a
Cost of Power Commodity - 1st Tier (May 1st 2010) 347 0.075 25.99 347 0.075 25.99 - 0.0%
Cost of Power Commodity - 2nd Tier (May 1st 2010) - 0.088 - - 0.088 - - n/a
Total Bill (including Sub-Total B) 59.22 65.53 6.31 10.7%
kwWh
Consumption Details 334]

Total Loss Factor

1.0376
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GS < 50 kW 2012 Interim 2013 Impact
Volume | Rate $ | Charge S Volume | Rate $ | Charge S Change S | Change %
Service Charge (per 30 days) 1 24.30 24.30 1 24.63 24.63 0.33 1.4%
Distribution 2,000 0.02247 44.94 2,000 0.02277 45.54 0.60 1.3%
Smart Meter Rider (per 30 days) 1 0.68 0.68 1 0.68 0.68 - 0.0%
LRAM Rider - - - - - - - n/a
Regulatory Assets - 2011/12 Rate Rider - - - - - - - n/a
Regulatory Assets - Global Adjustment - RPP - - - - - - - n/a
Regulatory Assets - 2011 Rate Rider - - - - - - - n/a
Contact Voltage - - - - - - - n/a
Late Payment Penalty 1 $0.69 0.69 - - - (0.69) -100.0%
Foregone Revenue Rate Rider - fixed rate - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - - - - - - - n/a
2011 Unfunded Capex Rate Rider - MFC - - - 1 0.86 0.86 0.86 n/a
2011 Unfunded Capex Rate Rider - DVR - - - 2,000 0.00081 1.62 1.62 n/a
Shared Tax Savings Rate Rider - DVR - - - - - - - n/a
2012 Foregone IRM Rate Rider - MFC - - - 1 0.07 0.07 0.07 n/a
2012 Foregone IRM Rate Rider - DVR - - - 2,000 0.00007 0.14 0.14 n/a
2012 ICM Rate Adder - MFC - - - 1 0.69 0.69 0.69 n/a
2012 ICM Rate Adder - DVR - - - 2,000 0.00064 1.28 1.28 n/a
2013 ICM Rate Adder - MFC - - - 1 1.81 1.81 1.81 n/a
2013 ICM Rate Adder - DVR - - - 2,000 0.00170 3.40 3.40 n/a
Deferral/Variance Account Rate Rider - - - 2,000 (0.00032) (0.64)} (0.64) n/a
Sub Total A - Distribution 70.61 80.08 9.47 13.4%
RTST - Network 2,075 0.00680 14.11 2,075 0.00780 16.19 2.08 14.7%
RTSR - Connection 2,075 0.00463 9.61 2,075 0.00506 10.50 0.89 9.3%
Sub Total B (including Sub-Total A) - Distribution 94.33 106.77 12.44 13.2%
Wholesale Market Rate 2,075 0.0052 10.79 2,075 0.0052 10.79 - 0.0%
RRRP 2,075 0.0011 2.28 2,075 0.0011 2.28 - 0.0%
DRC 2,000 0.0070 14.00 2,000 0.0070 14.00 - 0.0%
Standard Supply Service Charge 1 0.25 0.25 1 0.25 0.25 - 0.0%
Special Purpose Charge 2,075 - - 2,075 - - - n/a
Cost of Power Commodity - 1st Tier (May 1st 2010) 750 0.075 56.25 750 0.075 56.25 - 0.0%
Cost of Power Commodity - 2nd Tier (May 1st 2010) 1,325 0.088 116.62 1,325 0.088 116.62 - 0.0%
Total Bill (including Sub-Total B) 294.52 306.96 12.44 4.2%
kwWh
Consumption Details 2,000

Total Loss Factor

1.0376
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GS > 50 < 1000 2012 Interim 2013 Impact
Volume | Rate $ | Charge S Volume | Rate $ | Charge S Change S | Change %
Service Charge (per 30 days) 1 35.56 35.56 1 36.05 36.05 0.49 1.4%
Distribution 388 5.5956 2,171.09 388 5.6720 2,200.74 29.64 1.4%
Smart Meter Rider (per 30 days) 1 0.68 0.68 1 0.68 0.68 - 0.0%
LRAM Rider - - - - - - - n/a
Regulatory Assets - 2011/12 Rate Rider - - - - - - - n/a
Regulatory Assets - Global Adjustment - Non RPP - - - - - - - n/a
Regulatory Assets - 2011 Rate Rider - - - - - - - n/a
Contact Voltage - - - - - - - n/a
Late Payment Penalty 1 $8.37 8.37 - - - (8.37) -100.0%
Foregone Revenue Rate Rider - fixed rate - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - - - - - - - n/a
2011 Unfunded Capex Rate Rider - MFC - - - 1 1.26 1.26 1.26 n/a
2011 Unfunded Capex Rate Rider - DVR - - - 388 0.1988 77.13 77.13 n/a
Shared Tax Savings Rate Rider - DVR - - - 388 (0.0067) (2.60) (2.60) n/a
2012 Foregone IRM Rate Rider - MFC - - - 1 0.11 0.11 0.11 n/a
2012 Foregone IRM Rate Rider - DVR - - - 388 0.0172 6.67 6.67 n/a
2012 ICM Rate Adder - MFC - - - 1 1.00 1.00 1.00 n/a
2012 ICM Rate Adder - DVR - - - 388 0.1580 61.30 61.30 n/a
2013 ICM Rate Adder - MFC - - - 1 2.65 2.65 2.65 n/a
2013 ICM Rate Adder - DVR - - - 388 0.4168 161.72 161.72 n/a
Deferral/Variance Account Rate Rider - - - 388 (0.0539) (20.91) (20.91) n/a
Sub Total A - Distribution 2,215.70 2,525.80 310.10 14.0%
RTST - Network 349 2.4351 849.85 349 2.7947 975.35 125.50 14.8%
RTSR - Connection 349 1.7630 615.29 349 1.9286 673.08 57.79 9.4%
Sub Total B (including Sub-Total A) - Distribution 3,680.84 4,174.24 493.40 13.4%
Wholesale Market Rate 155,640 0.0052 809.33 155,640 0.0052 809.33 - 0.0%
RRRP 155,640 0.0011 171.20 155,640 0.0011 171.20 - 0.0%
DRC 150,000 0.0070 1,050.00 150,000 0.0070 1,050.00 - 0.0%
Standard Supply Service Charge 1 0.25 0.25 1 0.25 0.25 - 0.0%
Special Purpose Charge 155,640 - - 155,640 - - - n/a
Cost of Power Commodity - 1st Tier (May 1st 2010) 750 0.075 56.25 750 0.075 56.25 - 0.0%
Cost of Power Commodity - 2nd Tier (May 1st 2010) 154,890 0.088 13,630.32 154,890 0.088 13,630.32 - 0.0%
Total Bill (including Sub-Total B) 19,398.19 19,891.59 493.40 2.5%
kWh kW kVA Hours Use PF Net/Conn
Consumption Details 150,000 349 388 430 90% 100%|

Total Loss Factor

1.0376}
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GS > 1000 < 5000 2012 Interim 2013 Impact
Volume | Rate S | Charge S Volume | Rate $ Charge S Change S | Change %
Service Charge (per 30 days) 1 686.46 686.46 1 695.83 695.83 9.37 1.4%
Distribution 1,778 4.4497 7,911.57 1,778 4.5105 8,019.67 108.10 1.4%
Smart Meter Rider (per 30 days) 1 0.68 0.68 1 0.68 0.68 - 0.0%
LRAM Rider - - - - - - - n/a
Regulatory Assets - 2011/12 Rate Rider - - - - - - - n/a
Regulatory Assets - Global Adjustment - Non RPP - - - - - - - n/a
Regulatory Assets - 2011 Rate Rider - - - - - - - n/a
Contact Voltage - - - - - - - n/a
Late Payment Penalty 1.00 $69.81 69.81 - - - (69.81) -100.0%
Foregone Revenue Rate Rider - fixed rate - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - - - - - - - n/a
2011 Unfunded Capex Rate Rider - MFC - - - 1 24.39 24.39 24.39 n/a
2011 Unfunded Capex Rate Rider - DVR - - - 1,778 0.1581 281.10 281.10 n/a
Shared Tax Savings Rate Rider - DVR - - - 1,778 (0.0056) (9.96) (9.96) n/a
2012 Foregone IRM Rate Rider - MFC - - - 1 2.11 2.11 2.11 n/a
2012 Foregone IRM Rate Rider - DVR - - - 1,778 0.0137 24.36 24.36 n/a
2012 ICM Rate Adder - MFC - - - 1 19.38 19.38 19.38 n/a
2012 ICM Rate Adder - DVR - - - 1,778 0.1256 223.32 223.32 n/a
2013 ICM Rate Adder - MFC - - - 1 51.13 51.13 51.13 n/a
2013 ICM Rate Adder - DVR - - - 1,778 0.3314 589.23 589.23 n/a
Deferral/Variance Account Rate Rider - - - 1,778 (0.0421) (74.85) (74.85) n/a
Sub Total A - Distribution 8,668.52 9,846.38 1,177.87 13.6%
RTST - Network 1,600 2.3527 3,764.32 1,600 2.7002 4,320.32 556.00 14.8%
RTSR - Connection 1,600 1.7613 2,818.08 1,600 1.9268 3,082.88 264.80 9.4%
Sub Total B (including Sub-Total A) - Distribution 15,250.92 17,249.58 1,998.67 13.1%
Wholesale Market Rate 830,080 0.0052 4,316.42 830,080 0.0052 4,316.42 - 0.0%
RRRP 830,080 0.0011 913.09 830,080 0.0011 913.09 - 0.0%
DRC 800,000 0.0070 5,600.00 800,000 0.0070 5,600.00 - 0.0%
Standard Supply Service Charge 1 0.25 0.25 1 0.25 0.25 - 0.0%
Special Purpose Charge 830,080 - - 830,080 - - - n/a
Cost of Power Commodity - 1st Tier (May 1st 2010) 750 0.075 56.25 750 0.075 56.25 - 0.0%
Cost of Power Commodity - 2nd Tier (May 1st 2010) 829,330 0.088 72,981.04 829,330 0.088 72,981.04 - 0.0%
Total Bill (including Sub-Total B) 99,117.96 101,116.63 1,998.67 2.0%
kWh kW kVA Hours Use PF Net/Conn
Consumption Details 800,000 1,600 1,778 500 90% 100%|

Total Loss Factor

1.0376]
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LU 2012 Interim 2013 Impact
Volume | Rate $ Charge S Volume | Rate $ | Charge S Change S | Change %
Service Charge (per 30 days) 1 3,009.11 3,009.11 1 3,050.17 3,050.17 41.06 1.4%
Distribution 9,434 4.7406 44,722.82 9,434 4.8053 45,333.20 610.38 1.4%
Smart Meter Rider (per 30 days) 1 0.68 0.68 1 0.68 0.68 - 0.0%
LRAM Rider - - - - - - - n/a
Regulatory Assets - 2011/12 Rate Rider - - - - - - - n/a
Regulatory Assets - Global Adjustment - Non RPP - - - - - - - n/a
Regulatory Assets - 2011 Rate Rider - - - - - - - n/a
Contact Voltage - - - - - - - n/a
Late Payment Penalty 1 $304.62 304.62 1 - - (304.62) -100.0%
Foregone Revenue Rate Rider - fixed rate - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - - - - - - - n/a
2011 Unfunded Capex Rate Rider - MFC - - - 1 106.92 106.92 106.92 n/a
2011 Unfunded Capex Rate Rider - DVR - - - 9,434 0.1684 1,588.69 1,588.69 n/a
Shared Tax Savings Rate Rider - DVR - - - 9,434 (0.0059) (55.66)8 (55.66) n/a
2012 Foregone IRM Rate Rider - MFC - - - 1 9.25 9.25 9.25 n/a
2012 Foregone IRM Rate Rider - DVR - - - 9,434 0.0146 137.74 137.74 n/a
2012 ICM Rate Adder - MFC - - - 1 84.96 84.96 84.96 n/a
2012 ICM Rate Adder - DVR - - - 9,434 0.1338 1,262.27 1,262.27 n/a
2013 ICM Rate Adder - MFC - - - 1 224.12 224.12 224.12 n/a
2013 ICM Rate Adder - DVR - - - 9,434 0.3531 3,331.15 3,331.15 n/a
Deferral/Variance Account Rate Rider - - - 9,434 (0.0437) (412.27)} (412.27) n/a
Sub Total A - Distribution 48,037.23 54,661.21 6,623.98 13.8%
RTST - Network 8,491 2.6820 22,772.86 8,491 3.0781 26,136.15 3,363.29 14.8%
RTSR - Connection 8,491 1.9567 16,614.34 8,491 2.1405 18,174.99 1,560.65 9.4%
Sub Total B (including Sub-Total A) - Distribution 87,424.43 98,972.34 | 11,547.91 13.2%
Wholesale Market Rate 4,584,150 0.0052 23,837.58 4,584,150 0.0052 23,837.58 - 0.0%
RRRP 4,584,150 0.0011 5,042.57 4,584,150 0.0011 5,042.57 - 0.0%
DRC 4,500,000 0.0070 31,500.00 4,500,000 0.0070 31,500.00 - 0.0%
Standard Supply Service Charge 1 0.25 0.25 1 0.25 0.25 - 0.0%
Special Purpose Charge 4,584,150 - - 4,584,150 - - - n/a
Cost of Power Commodity - 1st Tier (May 1st 2010) 750 0.075 56.25 750 0.075 56.25 - 0.0%
Cost of Power Commodity - 2nd Tier (May 1st 2010) 4,583,400 0.088 403,339.20 4,583,400 0.088 403,339.20 - 0.0%
Total Bill (including Sub-Total B) 551,200.28 562,748.19 11,547.91 2.1%
kWh kW kVA Hours Use PF Net/Conn
Consumption Details 4,500,000 8,491 9,434 530 90% 100%|

Total Loss Factor

1.0187)
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Street Lights 2012 Interim 2013 Impact
Volume | Rate$ | Charge$ Volume | Rates | Charge $ Change$ | Change %
Connection Charge 162,353 1.30 211,059.44 162,353 1.32 214,306.51 3,247.07 1.5%
Distribution 25,755 28.7248 739,807.22 25,755 29.1168 749,903.18 10,095.96 1.4%
Regulatory Assets - 2011/12 Rate Rider - - - - - - - n/a
Regulatory Assets - Global Adjustment - RPP - - - - - - - n/a
Regulatory Assets - 2011 Rate Rider - - - - - - - n/a
Contact Voltage - - - - - - - n/a
Late Payment Penalty 162,353 $0.04 6,494.14 - - - (6,494.14) -100.0%
Foregone Revenue Rate Rider - fixed rate - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - - - - - - - n/a
2011 Unfunded Capex Rate Rider - MFC - - - 162,353 0.05 8,117.67 8,117.67 n/a
2011 Unfunded Capex Rate Rider - DVR - - - 25,755 1.0206 26,285.55 26,285.55 n/a
Shared Tax Savings Rate Rider - DVR - - - 25,755 (0.0425) (1,094.59)4 (1,094.59) n/a
2012 Foregone IRM Rate Rider - MFC - - - 162,353 - - - n/a
2012 Foregone IRM Rate Rider - DVR - - - 25,755 0.0883 2,274.17 2,274.17 n/a
2012 ICM Rate Adder - MFC - - - 162,353 0.04 6,494.14 6,494.14 n/a
2012 ICM Rate Adder - DVR - - - 25,755 0.8110 20,887.31 20,887.31 n/a
2013 ICM Rate Adder - MFC - - - 162,353 0.10 16,235.34 16,235.34 n/a
2013 ICM Rate Adder - DVR - - - 25,755 2.1395 55,102.82 55,102.82 n/a
Deferral/Variance Account Rate Rider - - - 25,755 (0.3877) (9,985.21)) (9,985.21) n/a
Sub Total A - Distribution 957,360.80 1,088,526.89 131,166.09 13.7%
RTST - Network 25,755 2.1658 55,780.18 25,755 2.4857 64,019.20 8,239.02 14.8%
RTSR - Connection 25,755 2.1022 54,142.16 25,755 2.2997 59,228.77 5,086.61 9.4%
Sub Total B (including Sub-Total A) - Distribution - 1,067,283.14 - 1,211,774.87 144,491.72 13.5%
Wholesale Market Rate 9,620,365 0.0052 50,025.90 9,620,365 0.0052 50,025.90 - 0.0%
RRRP 9,620,365 0.0011 10,582.40 9,620,365 0.0011 10,582.40 - 0.0%
DRC 9,271,748 0.0070 64,902.23 9,271,748 0.0070 64,902.23 - 0.0%
Standard Supply Service Charge 1 0.25 0.25 1 0.25 0.25 - 0.0%
Special Purpose Charge 9,620,365 - - 9,620,365 - - - n/a
Cost of Power Commodity - 1st Tier (May 1st 2010) 750 0.075 56.25 750 0.075 56.25 - 0.0%
Cost of Power Commodity - 2nd Tier (May 1st 2010) 9,619,615 0.088 846,526.14 9,619,615 0.088 846,526.14 - 0.0%
Total Bill (including Sub-Total B) 2,039,376.31 2,183,868.04 144,491.72 7.1%
kWh Connections kW KVA Hours Use PF Net/Conn
Consumption Details 9,271,747.50 162,353 25,755 I 25,755.00 360 100% 100%|

Total Loss Factor

1.0376 |
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UsL 2012 Interim 2013 Impact
Volume | Rate S | Charge S Volume | Rate $ | Charge S Change $ | Change %
Service Charge (per 30 days) 1 4.84 4.84 1 491 491 0.07 1.4%
Connection Charge 1 0.49 0.49 1 0.50 0.50 0.01 2.0%
Distribution 365 0.06070 22.16 365 0.06152 22.45 0.30 1.4%
LRAM Rider - - - - - - - n/a
Regulatory Assets - 2011/12 Rate Rider - - - - - - - n/a
Regulatory Assets - Global Adjustment - RPP - - - - - - - n/a
Regulatory Assets - 2011 Rate Rider - - - - - - - n/a
Contact Voltage - - - - - - - n/a
Late Payment Penalty 1 0.09 0.09 - - - (0.09) -100.0%
Foregone Revenue Rate Rider - fixed rate - customer - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - connection - - - - - - - n/a
Foregone Revenue Rate Rider - variable rate - - - - - - - n/a
2011 Unfunded Capex Rate Rider - MFC - - - 1 0.17 0.17 0.17 n/a
2011 Unfunded Capex Rate Rider - MFC (Connection) - - - 1 0.02 0.02 0.02 n/a
2011 Unfunded Capex Rate Rider - DVR - - - 365 0.00219 0.80 0.80 n/a
Shared Tax Savings Rate Rider - DVR - - - 365 (0.00010) (0.04)} (0.04) n/a
2012 Foregone IRM Rate Rider - MFC - - - 1 0.01 0.01 0.01 n/a
2012 Foregone IRM Rate Rider - MFC (Connection) - - - 1 - - - n/a
2012 Foregone IRM Rate Rider - DVR - - - 365 0.00019 0.07 0.07 n/a
2012 ICM Rate Adder - MFC - - - 1 0.14 0.14 0.14 n/a
2012 ICM Rate Adder - MFC (Connection) - - - 1 0.01 0.01 0.01 n/a
2012 ICM Rate Adder - DVR - - - 365 0.00174 0.64 0.64 n/a
2013 ICM Rate Adder - MFC - - - 1 0.36 0.36 0.36 n/a
2013 ICM Rate Adder - MFC (Connection) - - - 1 0.04 0.04 0.04 n/a
2013 ICM Rate Adder - DVR - - - 365 0.00458 1.67 1.67 n/a
Deferral/Variance Account Rate Rider - - - 365 (0.00088) (0.32)) (0.32) n/a
Sub Total A - Distribution 27.58 31.43 3.86 14.0%
RTST - Network 379 0.00428 1.62 379 0.00491 1.86 0.24 14.7%
RTSR - Connection 379 0.00324 1.23 379 0.00354 1.34 0.11 9.3%
Sub Total B (including Sub-Total A) - Distribution 30.42 34.63 4.21 13.8%
Wholesale Market Rate 379 0.0052 1.97 379 0.0052 1.97 - 0.0%
RRRP 379 0.0011 0.42 379 0.0011 0.42 - 0.0%
DRC 365 0.0070 2.56 365 0.0070 2.56 - 0.0%
Standard Supply Service Charge 1 0.25 0.25 1 0.2500 0.25 - 0.0%,
Special Purpose Charge - - - - - - - n/a
Cost of Power Commodity - 1st Tier (May 1st 2010) 379 0.075 28.40 379 0.075 28.40 - 0.0%,
Cost of Power Commodity - 2nd Tier (May 1st 2010) - 0.088 - - 0.088 - - n/a
Total Bill (including Sub-Total B) 64.02 68.23 421 6.6%
Kwh Customer  Connection
Consumption Details 365 1 1] |

Total Loss Factor

1.0376]
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CONCERNING 2014 INFORMATION

As described in its cover letter, dated October 31, 2012, THESL has asked the OEB to consider
the work programs identified for 2012 and 2013 together, and to defer consideration of the
work program for 2014 to a later date. In light of this requested bifurcation and phasing of the
proceeding, the material filed in this schedule regarding the 2014 work program cannot be
updated during the first phase of this application and therefore is not currently of assistance to
the OEB or intervenors. THESL will update the material in this schedule regarding the 2014 work

program in the second phase of this application.
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2012 IRM - LOST REVENUE RATE RIDER

Rate Class

Re-based
Billed

Customers
or

Connection Re-based Re-based
s Billed kWh Billed kVa
A B Cc

Distribu Distribu

tion tion
Volume Volume
tric tric
Service Rate Rate
Charge kWh kvVa
D E F

Service
Charge
Revenue

G=A*D*

11

Rate

Revenue

kWh

H=B*E

Distribution Distribution
Volumetric Volumetric

Revenue
Rate Requireme
Revenue nt from
kVa Rates
J=G+H+
I=C*F |

2011 Approved Load Forecast - 11

11 Months Revenue at 2011 Rates

Months 2011 Approved Rates

Residential 598,508 4,525,698,913 18.25 0.01507 120,150,481 68,202,283 0 188,352,764
Residential Urban 24,898 91,475,252 17.00 0.02565 4,655,926 2,346,340 0 7,002,266
General Service Less Than 50 kW 65,792 1,973,588,444 24.30 0.02247 17,586,243 44,346,532 0 61,932,776
General Service 50 to 999 kW 13,067 24,760,210 35.56 5.5956 5,111,111 0 138,548,230 143,659,342
General Service 1,000 to 4,999 kW 514 9,712,360 686.46 4.4497 3,881,245 0 43,217,088 47,098,333
Large Use - Regular 47 4,583,464 3,009.11 4.7406 1,555,710 0 21,728,369 23,284,079
Street Lighting 162,777 295,192 1.30 28.7248 2,327,712 0 8,479,335 10,807,047
Unmetered Scattered Load 1,130 51,545,620 4.84 0.06070 60,143 3,128,819 0 3,188,962
Unmetered Scattered Load 21,729 0.49 117,120 0 0 117,120

155,445,691 118,023,974 211,973,023 485,442,688

2011 Approved Load Forecast - 11

2012 IRM Rates

11 Months Revenue at 2012 IRM Rates

Toronto Hydro-Electric System Limited

Service
Charge

EB-2012-0064
Tab3

Schedule F

Filed: 2012 Oct 31
page 1of 1

Distribution Distribution
Volumetric Volumetric
Rate kWh Rate kVa

Months (2011 Rates * IRM Price Cap Index)
Residential 598,508  4,525,698,913 18.37 0.01517 120,967,504 68,666,058 0 189,633,562
Residential Urban 24,898 91,475,252 17.12  0.02582 4,687,586 2,362,295 0 7,049,882
General Service Less Than 50 kW 65,792 1,973,588,444 2447  0.02262 17,705,830 44,648,089 0 623530918
General Service 50 to 999 kW 13,067 24,760,210 35.80 5.6337 5,145,867 0 139,490,358 144,636,225
General Service 1,000 to 4,999 kW 514 9,712,360 691.13 4.4800 3,907,637 0  43510,965 47,418,602
Large Use - Regular 47 4,583,464 3,029.57 47728 1,566,289 0 21,876,122 23,442,411
Street Lighting 162,777 295,192 1.31 28.9201 2,343,540 0 8,536,995 10,880,535
Unmetered Scattered Load 1,130 51,545,620 4.87  0.06111 60,552 3,150,095 0 3,210,647
Unmetered Scattered Load 21,729 0.49 117,916 0 0 117,916
156,502,722 118,826,537 213,414,440 488,743,699
2012 IRM Price Cap Index 0.680% |
2011 Approved Load Forecast - 12 Revenue at 2012 IRM rates less Revenue at Rate Rider - 24 months Recovery
Months 2011 rates (DOS)

Residential 598,508  4,886,977,489 $ 817,023 $ 463,776 $ - $ 1,280,799 [$ 0.06 $  0.00005
Residential Urban 24,898 99,791,184 $ 31,660 $ 15,955 $ -8 47615| | $ 005 $  0.00008
General Service Less Than 50 kW 65,792 2,139,318,076 $ 119586 $ 301,556 $ - $ 421,143| |8 0.07 $  0.00007
General Service 50 to 999 kW 13,067 26,935,191 $ 34,756 $ - $ 942128 $ 976884)| |$ 0.11 $ 0.0172
General Service 1,000 to 4,999 kW 514 10,587,119 $ 26,392 $ - $ 203876 $ 320269 |$ 2.11 $ 0.0137
Large Use - Regular 47 4,993,733 $ 10,579 $ ° $ 147,753 $ 158,332 $ 9.25 $ 0.0146
Street Lighting 162,777 322,023 $ 15,828 $ -3 57,659 $ 73488 | $ 0.00 $ 0.0883
Unmetered Scattered Load 1,130 56,231,585 $ 409 $ 21,276 $ = $ 21,685 $ 001 $ 0.00019
Unmetered Scattered Load 21,729 $ 796 $ - $ - $ 796 $ 0.00

$ 1,057,031 $ 802,563 $ 1,441,417 $ 3,301,010
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INCREMENTAL CAPITAL MODULE

THESL seeks the Board’s approval for incremental revenue requirements of $10.1 million, $39.9
million ard-S13-5-millien for the years 2012, 2013 and-2014, respectively, to be recovered from
customers through fixed and variable rate class specific rate adders over the applicable calendar
years commencing May 1 of 2013 ard-20144,+espectively, related to non-discretionary,
incremental capital investments. To the greatest extent possible, THESL request is in
accordance with the Board’s requirements for the Incremental Capital Module (“ICM”) under its
IRM plan. The proposed rate adders would result in an increase of approximately $3.13, and

$0-77, per month in an average residential customer’s bill for 2013 and-2014,+espectively.

THESL’s Proposed Capital Expenditures

A summary of THESL's proposed capital expenditures is provided in Appendix 1 to this schedule.
This table shows the total level of proposed capital expenditures, including amounts below the

materiality threshold, by Project and Project Segment for each year 2012-13.

Detailed Business Case descriptions of the proposed capital expenditures for each Segment are
provided in Schedules B and C. Reviews by third party consultants of the Business Cases and

THESL’s approach to Asset Management are provided in Schedule D.

To determine the rate riders resulting from the proposed ICM capital expenditures, THESL has
populated the ICM Workforms (E Schedules) using the details from the individual ICM

Worksheets for each Segment (F Schedules), for each year.

JUF, US

/UF, US
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Summary of Capital Program
Cost Estimates (SM)

schedul Total for

checule Projects Segments 2012 2013 2012 and

Number * *%

Forecast Budget 2014 2013
B1 Underground Infrastructure 28.75 5894 | —— 7492 87.70 | /ur,us
B2 Underground Infrastructure and Cable Paper Insulated Lead Covered Cable - Piece Outs and Leakers 0.08 542 | ———347 5.50 | /uF, us
B3 Handwell Replacement 13.65 16.65 | —— 747 30.30 | /ur,us
B4 Overhead Infrastructure 9.07 55.88 | ———20-11 64.95 | JuF,us
B5 Box Construction 0.58 23.04 | ——2776 23.62 | /uF,us
B6 Overhead Infrastructure and Equipment Rear Lot Construction 16.36 29.43 | ———31.03 45.78 | /ur,us
B7 Polymer SMD-20 Switches - 153 | —294 1.53 [ /uF,us
B8 SCADA-Mate R1 Switches - 143 | ———269 1.43 | jur,us
B9 Network Vault & Roofs 2.84 18.76 | ——31557 21.60 | /uF, us
B10 Network Infrastructure and Equipment fikentepiNesroidtnies 148 771 | ———936 3.19 | /ur,us
Automatic Transfer Switches (ATS) & Reverse Power Breakers (RPB)

B11 - 326 ——323 3.26 | /uF,us
B12 Stations Power Transformers 0.38 3.48 | ———0:87 3.86 | /uF,us
B13.1 & 13.2 Stations Switchgear - Muncipal and Transformer Stations 1.73 2181 | — 2031 23.54 | Jur, us
B14 Station Infrastructure and Equipment Stations Circuit Breakers 0.76 0.55 | ————1.38 1.31 | /ur,us
B15 Stations Control & Communicaton Systems 0.14 1.00 | ————1.34 1.14 | ur, us
B16 Downtown Station Load Transfers 0.68 214 | —3.59 2.82 | /uF,us
B17 Bremner TS Bremner Transformer Station 8.50 81.00 | ————23.02 89.50 | /uF, us
B18 Hydro One Capital Contributions Hydro One Capital Contributions 22.98 48.12 | ——36:00 71.10 | /uF, us
B19 Feeder Automation Feeder Automation 2.30 2066 | —— 738 22.97 | Jur,us
B20 Metering Metering 4.74 8.40 | ——16-03 13.14 | jur,us
B21 Plant Relocations Externally-Initiated Plant Relocations and Expansions 10.16 2484 | — 1334 35.00 | /ur,us
B22 Grid Solutions Grid Solutions - - — 096 - JUF, Us
c1 Operations Portfolio Capital 120.51 121.63 | —2121.60 242.14 | /uF,us
c2 Information Technology Capital 22.00 15.00 | ——15-00 37.00 | /uF, us
c3 Fleet Capital 0.80 2.00 | —2060 2.80 | /uF,us
ca Buildings and Facilities Capital 5.00 5.00 | ——5-60 10.00 | /uF,us
Allowance for Funds Used During Construction 1.20 1.40 | ————340 2.60 | /ur,us
Total 274.68 579.09 | —43947 853.78 | /uF, us

* The sum of actual spending to August 31, 2012 and estimated spending to year end.

** THESL has asked the OEB to consider the work programs identified for 2012 and 2013 together, and to defer consideration of the work program for 2014 to a later date.
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| INFORMATION TECHNOLOGY CAPITAL

The Information Technology (IT) Capital Portfolio for 2012-2014 consists of required hardware
asset replacements, application upgrades and 2011 carryover projects that need to be
completed. The IT Capital Portfolio provides enabling technology to support critical business
processes; Meter-to-Cash, Legal and Regulatory compliance, stakeholder reporting, as well as
power delivery and restoration. A hardware asset failure due to end of life or a critical
application failure due to lack of vendor support would result in substantial and prolonged
disruption to THESL's operations and adversely impact customers. The IT Capital Portfolio is
required to mitigate the risk to THESL's ability to reliably deliver power, restore outages, bill

customers, and comply with Legal and Regulatory requirements including reporting.

Table 1 below summarizes THESL’s planned spending by project for 2012-2014.

Table 1: Projects for 2012-2014 ($ M)

Project Name 2012 2013 2014
Corporate Applications Upgrade 1.09 1.12 — 0645
Billing and Regulatory Compliance Systems 3.62 275 ———214
Upgrade

Geospatial Information System & Outage 0.40 263 — 357 >/UF
Management System Upgrade

Information Technology Hardware Asset 5.74 851 ———8385
Replacement

2011 Carryover Projects 11.15 -

TOTAL 22.00 15.00 —————15.00

1. Corporate Applications Upgrade

THESL must upgrade its Financial Forecasting and Records Management systems to the most
recent versions. The Financial Forecasting system is critical to THESL's financial processes such
as capital/operational budgeting, financial consolidation and regulatory reporting. As part of
THESL'’s legal and governance framework, the Records Management system is the official core

repository of capital project artifacts including electrical drawings, standards, and Ontario
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i FLEET CAPITAL

THESL's Fleet is currently composed of 693 units, including motorized vehicles (such as cars,

pickups, and bucket trucks), and equipment (such as sweepers, backhoes and forklifts). The

fleet capital spending proposed for 2012 to 2014 is to acquire new vehicles and equipment to

replace those existing units that have reached the end of their service lives and where further

repairs and maintenance would not be appropriate or cost effective. Itis also intended to JUE

include the purchase of on-vehicle equipment, such as rubber power line covers. JUF

Table 1 below outlines THESL’s forecast of units requiring replacement, the type of replacement

vehicle to be acquired and the pre-tax cost of replacement in 2012 and 2013, as well as the JUE
forecasted cost of rubber power line covers required in the same years. The projected fleet /UF
costs for 2012 are less than 10% of THESL’s historic total fleet budget in recent years and those /UF

for 2013 are roughly 20% of the said budget.

Table 1: Fleet Costs for 2012-2014

2012 2013 2014

Vehicle Description Number Cost Number Cost Number Cost
Car/Light Truck 5 0.14 - - - - ™
Derrick 2 0.35 - - - -
Forklift 1 0.11 - - - -
Bucket Truck (Various Designs) - - - - —6 —169 /UF
Cube Van - - 18 190 | —3 —0O3% >‘
Vehicle Sub-Total 8 0.60 18 190 | ——9 —260

On-Vehicle Equipment

Rubber Power Line Covers 0.20 0.10 —
Total 0.80 2.00 200| _“/

End-of-life vehicle replacement is non-discretionary and must occur during the test year period
if THESL is to have the adequate number and quality of vehicles required to accomplish its
distribution function. THESL's vehicle fleet must be safe, reliable and operate at reasonable
cost. As a result, THESL must replace vehicles that exhibit one or more of the following
conditions:

e are not consistently reliable and directly adversely impact THESL's ability to provide an

acceptable level of reliable customer service;
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work being performed on these assets. The consultant’s report is provided in Tab 4, Schedule
D6. In planning its Facilities capital plan, THESL relies on the recommendations and findings of
these reports. THESL's planned spending on Facilities capital projects for 2012-2014 is less than
half of actual historical spending in recent years, given that proposed expenditures are limited

to the highest-priority, non-discretionary items only.

Table 1 below summarizes THESL planned spending by project. The details of each project are

further summarized below.

Table 1: Buildings and Facilities Budget 2012-2014 ($ M)

Project Name 2012 2013 2014 I

14 Carlton Street 2.20 201 ——3462

500 Commissioners Street 0.70 1.60 —6.97

6 Monogram Place 0.13 0.13 ——o041 /Us
60 Eglinton Ave W 0.13 0.02 —mM— >
601 Milner Avenue 0.13 0.12 ——040

Card Access Security System 1.70 1.02 —190
Installation of Backflow Preventer 0.01 0.08 | —— —

TOTAL 5.00 500 —5.00|_“

1. 14 Carlton Street

Work at THESL's Head Office at 14 Carlton involves a number of priority maintenance initiatives,
as well as several larger initiatives where THESL believes that further postponement and delay is
not a viable option. Notably, THESL plans to refurbish the existing sixth floor to retrofit the
cooling/heating fan coil units which are well past their life cycle and have started to fail. THESL
cannot risk allowing multiple failures of these coils since accessing them would involve
disturbing asbestos wrapping. The sixth floor also has a number of Asbestos Containing
Materials which were an integral part of the building construction. In accordance with the OHSA
and regulations, the Asbestos Containing Materials must be removed prior to any work being

performed on these assets. THESL also plans to install a new drainage pipe in the building, to
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ICM Project | Underground Infrastructure Segment

SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $99.96 M to $87.7 M, a reduction of $12.26 M

Revised number of jobs proposed for 2012/2013 to 27, with jobs for 2014 to be addressed in

Phase Two, as proposed

e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

e Clarified the trend in outages due to direct buried cable by presenting the information in

terms of outages per kilometre of direct buried cable remaining in the system. See Figure 1

e Corrected numerical and typographical errors
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| EXECUTIVE SUMMARY

1. Project Description

This segment includes 27 discrete jobs to replace approximately $87.7 million of direct buried

cable with cable in concrete-encased ducts, and air-insulated pad-mounted switchgear units

with SFe-insulated pad-mounted switchgear units in 2012; and 2013;-ar€-2644. The cost
breakdown by year is $61.1 million in 2012; and $26.6 million in 2013;-ard-$74-92-millien-in

2044. The jobs address both direct buried cable and air-insulated pad-mounted switchgear units

collectively, as this is the most efficient and cost-effective approach. Table 1 below lists the

proposed jobs, in order of the number of unplanned sustained outages® experienced by the

feeder in 2011 (with the exception of the last job in the table because it addresses a number of

feeders). Each job is described in section Il.

Table 1: List of jobs to be executed in 2012; and 2013 and-2014

Job Title Year Estimated Cost
(SM)
Underground Rehabilitation of Feeder NYBOM29 2012, 2013 $2.90
Underground Rehabilitation of Feeder SCNAR26M34 2012, 2013,2044 | $2.33
Underground Rehabilitation of Feeder NY55M8 2013 $2.50
Underground Rehabilitation of Feeder YK35M10 2012 $2.32
Underground Rehabilitation of Feeder SCNA47M14 2012, 2013 $4.43
Underground Rehabilitation of Feeder NY51M6 2012 $2.91
Underground Rehabilitation of Feeder NY51M8 20132044 $1.26
Underground Rehabilitation of Feeder SCNA502M22 2012, 2013;2044 | $2.78

! A sustained outage is an outage lasting more than one minute.

/UF, US

JUF, US

Jus
JUF, US

Jus

JUF, US

Jus

JUF, US
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Job Title Year Estimated Cost
(SM)
Underground Rehabilitation of Feeder SCNAH9M30 20122644 $0.84
Underground Rehabilitation of Feeder NY85M4 20132044 $2.48
Underground Rehabilitation of Feeder SCNA47M13 2012, 20432044 | $3.47
Underground Rehabilitation of Feeder NYSOM2 2012 $0.80
Underground Rehabilitation of Feeder NY51M7 2013 $1.13
Underground Rehabilitation of Feeder NY51M24 2013,2044 $3.21
Underground Rehabilitation of Feeder NYSOM30 2012 $4.07
Underground Rehabilitation-of Feeder NY55M23 2014 $224
UndergroundRehabilitation-of Feeder NY85M24 2014 $2.03
Underground Rehabilitation of Feeder SCNAE5-2M3 2012 $1.51
Underground-Rehabilitation-efFeederNY35M7 2044 $13.83
Underground Rehabilitation of Feeder SCNT63M12 2012, 2013,2044 | $7.68
Underground Rehabilitation of Feeder SCNT63M8 2012, 2013,26144 | $5.05
Underground Rehabilitation of Feeder SCNAE5-1M29 2012 $3.97
Underground Rehabilitation of Feeder NY53M25 2013 $2.40
Underground Rehabilitation of Feeder SCNT47M3 2012, 2013,2044 | $16.98
Underground Rehabilitation-of Feeder SCNAHIM23 2014 S271
Underground Rehabilitation of Feeder NY51M3 2012, 2013,2044 $0.37
Underground Rehabilitation of Feeder SCNA47M17 2012 $1.10
Underground Rehabilitation of Feeder NY85M31 2013 $0.34
Underground-Rehabilitation-of Feeder SENASO2M21 2044 $2.56
Underground Rehabilitation of Feeder SCNT47M1 2012, 2013,2614 | $6.63
Underground Rehabilitation of Feeder NY55M21 2013 $1.51
Underground Rehabilitation of Feeders NYS85M1, 2012, 2013 $2.66
NY85M9 and NYSS58F1
Jobs Total $87.63
Reconciliation for job cost changes < $100,000 and rounding $0.07
Reconciled Total $87.70

JUF, US

JUF

JA'S

JUF

Jus

JUF, JUS

Jus

JUF, JUS

JUF, JUS

JUF

/UF, /US

JUF

Jus
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ICM Project | Underground Infrastructure Segment

The number of sustained interruptions due to direct buried cable failures has exhibited a slightly
decreasing trend since 2000, mainly due to the direct buried replacement projects that have
been completed since 2007. However, the number of sustained interruptions (due to direct
buried cable) per kilometer of direct buried cable remaining in the system has been increasing
since 2007. This is illustrated in Figure 1, and highlights the need to continue to replace direct
buried cable. Approximately 887 conductor kilometres of direct buried cable remain in THESL's
system, representing approximately 7% of all underground primary cable in THESL’s distribution
grid. Of the 887 conductor kilometres, approximately 580 conductor kilometres require

immediate attention.

Number of Direct Buried Cable Failures per Km per Year
0.200 200
0.180 180
wi
0.160 160 5
E o140 140 o
S 2
£ 0120 120 =
8 =
S 0100 100 £
=] N
£ 0.080 go °
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Figure 1: Number of sustained interruptions, attributed to direct buried cable failures, per

kilometer of direct buried cable remaining in the system.

In 2011, Customers Interrupted (Cl) and Customer Hours Interrupted (CHI) values for direct
buried cables accounted for 57% and 43% respectively of the Cl and CHI for the entire

underground distribution system.
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I DESCRIPTION OF WORK

Direct buried (DB) cross-linked polyethylene (XLPE) cables and air-insulated pad-mounted
switches both represent critical assets within the underground distribution system. Both of
these assets have been identified as carrying significant reliability and safety risks, inherent to
past installation practices as well as overall design. Based on factors such as specific failure
modes, safety incidents, reliability, and asset performance, it has been determined that
approximately $87.7 million of underground infrastructure rehabilitation is required in 2012 and

201302014 to address direct buried cable and air-insulated pad-mounted switchgear.

As will be further discussed in later sections, direct buried XLPE cables are not only past their
useful service life, but due to the specific method of installation (i.e., directly buried in the
ground) these cables are experiencing hydrothermal aging and failing at a higher than
anticipated rate. As detailed in section Il below, direct buried cable failures have a significant

impact on the reliability of THESL's grid.

Air-insulated pad-mounted switchgear units have also been failing at an accelerated rate. The
design of these switchgear units allows for contamination and moisture to easily accumulate in
the switching compartment, resulting in premature failure. These switchgear units present
potential safety risks due to their live-front design and failure mode. The failure of an air-
insulated pad-mounted switch can have a significant impact on reliability as these switches are
often used to tie together multiple circuits. The most prudent solution, detailed below, is to

replace air-insulated pad-mounted switchgear with SFg-insulated pad-mounted switchgear.

The underground infrastructure rehabilitation jobs to replace direct buried cable and air-
insulated distribution switchgear with cable in concrete-encased ducts and SFg-insulated
distribution switchgear, respectively, have been selected based on feeders experiencing the
worst reliability. Each job, with the exception of one, targets the assets of one feeder (as
indicated in the title of each job), thereby focusing on improving the condition and reliability of

that feeder.
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Table 4: Capital Costs

Job Estimate | Job Phase Job Year | Estimated Cost
Number (™M)
20043 E12206 NY80M29 Fenn/Foursome UG DB Rebuild | 2012 $1.28
Civil
19464 E12226 NY80M27/29 Yorkminster UG Tie Elec 2013 $0.54
20044 E12227 NY80M29 Fenn/Foursome UG DB Rebuild | 2012 $0.43
Elect
23241 E12656 UG Cable Replacement NYS80OM?29 2012 $0.49
Harrison Garden West
23556 E12666 Phase 1 Reconfigure FESI 80M29 -Harrison | 2012 $0.16
Garden
Total: $2.90
2. Underground Rehabilitation of Feeder SCNAR26M34 (E11544, E12121, and E12153)

2.1. Objective

The objective of this job is to proactively replace underground assets on 27.6 kV feeder

SCNAR26M34 in order to improve reliability of service and mitigate potential safety risks.

2.2, Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 12

As evident from Table 5, this feeder has been experiencing increasingly poor reliability over the

past three years. This poor reliability is partially due to failures of underground assets, including

direct buried cable. This job rebuilds areas that have experienced underground asset failures.
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Figure 4: Map of Underground Rehabilitation of Feeder SCNAR26M34

2.5. Required Capital Costs

There are six phases to this job in 2012-2013 with a total estimated cost of $2.33M. Jus
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Table 5: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — SCNAR26M34

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 1,183 9,101 7,560
Feeder CHI (Cumulative) 7,221 5,567 14,616

2.3. Scope of Work

This job replaces both civil and electrical assets. This job installs new 28 kV Aluminum TR-XLPE

cable in new concrete-encased ducts, and new submersible transformers. Assets to be replaced

include direct-buried cable and submersible transformers.

Table 6: Asset Replacement

Assets to be Replaced

New Assets to be Installed

Primary Cable 8,250 m Primary Cable 8,250 m
Submersible Transformers 18 Submersible Transformers 18
Air-insulated Pad-mounted 4 SFs-insulated Pad-mounted 4

Switchgear

Switchgear

2.4. Map and Locations

The assets being replaced by this job are located in the area bordered by Neilson Road to the

east, Markham Road to the west, Finch Avenue East to the north, and Sheppard Avenue to the

south. A map of the job area appears in Figure 4 below.

13
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Table 7: Required Capital Costs

Job Estimate | Job Phase Job Year | Estimated Cost
Number (SM)
24850 E11544 Rebuild Blackwell Coxworth UG (Civil) 2012 $1.38
24852 E12121 Rebuild Blackwell Coxworth UG 2013 $0.48
(Electrical)
24500 E12153 Melford Distribution Feeder Transfer 2012 $0.47
from R26M34
24149
—Civil
—Eleetrical
Total: $2.33

3. Underground Rehabilitation of Feeder NY55M8 (W11385)

3.1. Objective

The objective of this job is to proactively replace underground assets on 27.6 kV feeder NY55M8

in order to improve reliability of service and mitigate potential safety risks.

3.2, Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 12

As is evident from Table 8, the reliability of this feeder is poor. The majority of outages on this

feeder are related to asset failures, and the majority of asset failures are underground asset

failures.
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Figure 5: Map of Underground Rehabilitation of Feeder NY55M8
3.5. Required Capital Costs
Table 10: Required Capital Costs
Job Estimate Job Phase Job Year | Estimated Cost
Number (SM)
18585 W11385 FESI 55M8 Northwoods Sub UG Cable | 2013 $2.50
and Rebuild
Total: $2.50

4. Underground Rehabilitation of Feeder YK35M10 (X11444)

4.1. Objective

The objective of this job is to proactively replace underground assets on 27.6 kV feeder

YK35M10 in order to improve reliability of service and mitigate potential safety risks.
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Figure 6: Map of Underground Rehabilitation of Feeder YK35M10

4.5. Required Capital Cost

Table 13: Required Capital Costs

Job Estimate | Job Phase Job Year Estimated Cost
Number (™M)
18675 Tichester and surrounding civil electrical 2012 $2.32
enhancement 35M10/35M9
Total: $2.32
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Table 16+ R ired Capital-Cost
Job-Estimate Job-Phase Job-Year | Estimated-Cost
Number {sM)

CivAgi TS SCNTE3M4

HeeAgincourt TS-SENTE3M4
6. Underground Rehabilitation of Feeder SCNA47M14 (E12529, E12530, E13060, E13061,

E13063 and E13064)

6.1. Objective

The objective of this job is to proactively replace underground assets on 27.6 kV feeder

SCNA47M14 in order to improve reliability of service and mitigate potential safety risks.

6.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 10

This feeder has been experiencing increasingly poor reliability, with the majority of asset related

sustained outages due to the failure of underground assets. Table 17 provides historical

reliability data for this feeder.

Table 17: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — SCNA47M14

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 4,076 14,227 11,491
Feeder CHI (Cumulative) 3,365 7,658 7,586
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Table 21: Asset Replacement

Assets to be Replaced

New Assets to be Installed

Primary Cable 13,300 m Primary Cable 13,300 m
Air-insulated Pad-mounted | 6 SFs-insulated Pad-mounted 6
Switchgear Switchgear

Air-insulated Vault-installed | 12 SFs-insulated Vault-installed | 12
Switchgear Switchgear

7.4. Maps and Locations

The assets being replaced by this job are located along Leslie Street from Sheppard Avenue East

to just north of Finch Avenue East. A map of the job area appears in Figure 9 below.

7.5. Required Capital Costs

There are two phases to this job for a total estimated cost of $2.91M.

Table 22: Capital Costs

Job Estimate | Job Phase Job Year Estimated Cost
Number ($m)
21551 E11593 FESI-12 NY51M6 Leslie/Nymark UG 2012 $1.41
Cable Rehab Ph1
22424 E11592 FESI-12 NY51M6 Leslie/Nymark UG 2012 $1.50
Cable Rehab Prt2
Total: $2.91
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Job-Estimate | Job-Phase Job-Year | Estimated-Cost

Number $M)

21262 | WI2464 FESH-UG Cable RehabAntibes 80M2 2034 | $1.27
and-20M8
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Job-Estimate Job-Phase Job-Year Estimated-Cost
Number M)
22865 WA14078 UG lateral Cable Rehab 2014 $0.83
Dufarin/Finch /Wil
22902 W14096 Coreydale/Brockington UG 2014 $1.18
Residential Rebuild
Fotak $2.01
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10. Underground Rehabilitation of Feeder NY51M8 (E13078,-£13077) /us

10.1. Objective
The objective of this job is to proactively replace underground assets on 27.6 kV feeder NY51M8

in order to improve reliability of service and mitigate potential safety risks.

10.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 8
Table 29 provides reliability data for this feeder. While total Cl and CHI for the feeder have been
decreasing since 2009, the number of sustained outages due to underground asset failures has

been on the rise. Underground asset failures represented the majority of Cl in 2009 and 2011.

Table 29: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — NY51M8

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 6,124 2,277 2,480
Feeder CHI (Cumulative) 2,787 2,634 461

10.3. Scope of Work
This job replaces both civil and electrical assets. This job installs new 28 kV Aluminum TR-XLPE

cable in new concrete-encased ducts to replace old direct-buried cable.

Table 30: Asset Replacement

Assets to be Replaced New Assets to be Installed

Primary Cable 4,000 m Primary Cable 4,000 m
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10.5. Required Capital Costs

There is a single phase of this job in 2013 for a total estimated cost of $1.26M. Jus

Table 31: Required Capital Costs

Job Estimate | Job Phase Job Year | Estimated Cost
Number ($M)
21298 E13078 UG DB cable replacement between Leslie | 2013 $1.26

and Bayview - Civil NY51M8, NY51M6

21297 E13077 UG DB cablereplacement betweenleslie | 2014 $032
| Bavai Electrical NY51M8. NY51M6

Total $1.26 JUs

11. Underground Rehabilitation of Feeder SCNA502M22 (E11072, E12256, E12259,
E13037, E13124,E14009)

Jus

11.1. Objective
The objective of this job is to proactively replace underground assets on the 27.6 kV feeder

SCNA502M22 to improve reliability of service and mitigate potential safety risks.

11.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 7

As is evident from Table 32, this feeder has been experiencing very poor reliability. This job
addresses previous direct buried cable failures that have contributed to the poor reliability of

this feeder.
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11.5. Required Capital Costs

There are five phases to this job in 2012-2013 for a total estimated cost of $2.78M.

Table 34: Required Capital Costs

Job Estimate | Job Phase Job Year Estimated Cost
Number ($M)
20948 Bridletowne NA502M22 UG Replacement 2012 $0.18

SCNA502M22 (Elec)

20261 E12256 Bridletowne Cable Replacement 2012 S0.34
SCNA502M22 - Electrical

20263 E12259 Bridletowne Cable Replacement 2012 $1.09
SCNA502M22 — Civil

24683 E13037 2501-61 Bridletowne UG 502M22 2013 $0.16
Rebuild Electrical SCNA502M22

21589 E13124 Rebuild Orange File SD 502M22 UG-Civil | 2013 $1.01
Eleetrieal
Total: $2.78
12. Underground Rehabilitation of Feeder SCNAH9M30 (E12188, E12348, E13011,-E14190,
£14191)

12.1. Objective
The objective of this job is to proactively replace underground assets on the 27.6 kV feeder

SCNAH9M30 to improve reliability of service and mitigate potential safety risks.

12.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 7
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12.5. Required Capital Costs

There are two phases to this job in 2012 for a total estimated cost of $0.84M.

Table 37: Required Capital Costs

Job Estimate | Job Phase Job Year Estimated Cost
Number (SM)
20001 E12188 H9M30 435 Markam Rd TH UG Rehab 2012 $0.36
20520 E12348 H9M30 UG Rebuild Muir Dr - Golf Club - | 2012 $0.48

Civil SCNAHOM30

Electrical SCNAHIM30O
Civil
23300 E14191 UG Rebuild- HIM30 Kingston-Mason— 2044 $0.67
Eleetrical
Total: $0.84
13. Underground Rehabilitation of Feeder NY85M4 (W13239, W13278,-W14153,W14154,
W14155)

13.1. Objective
The objective of this job is to proactively replace underground assets on 27.6 kV feeder NY85M4

in order to improve reliability of service and mitigate potential safety risks.
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13.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 7

Table 38 presents historical reliability data for this feeder. While there is a drop in Cl and CHI in

2010, the overall trend is worsening reliability.

Table 38: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — NY85M4

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 524 26 2,862
Feeder CHI (Cumulative) 129 84 6,235

This job addresses direct buried cable failures that have occurred on this feeder.

13.3. Scope of Work

This job replaces both civil and electrical assets. It installs 10,800 m of new 28 kV Aluminum TR-

XLPE cable in new concrete-encased ducts to replace direct-buried cable. Of the assets shown in

Table 39, 3,700 m of primary cable as well as all of the submersible transformers and SF¢-

insulated switchgear will be installed in future years, however, the civil work for the installation

of these electrical assets is part of this job.

Table 39: Asset Replacement

Assets to be Replaced

New Assets to be Installed

Primary Cable 14,500 m Primary Cable 14,500 m
Submersible Transformers 30 Submersible Transformers 30
Air-insulated Vault-installed 3 SFs-insulated Vault-installed | 3

Switchgear

Switchgear
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Table 40: Required Capital Costs

Job Estimate Job Phase Job Estimated Cost
Number Year (SM)
22715 W13278 Northview Heights Civil Rebuild 2013 $2.48
Whitel Kodial
Dufferin/Eineh /T
23330 W14155 | ateral Cable Replacement 2014 $1.50
Chesswood/Champagne
Total: $2.48

14. Underground Rehabilitation of Feeder SCNA47M13 (E12209, E12228, E12275, E12276;
E13014-and-E13015)

14.1. Objectives
The objective of this job is to proactively replace underground assets on 27.6 kV feeder

SCNA47M13 in order to improve reliability of service and mitigate potential safety risks.

14.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 6

As is clear from Table 41, this feeder has been experiencing increasingly worsening reliability.

This is partially due to failures of underground assets, including direct buried cable.

46

/Us

Jus

/Us



10

11

12

13

Toronto Hydro-Electric System Limited

ICM Project | Underground Infrastructure Segment

EB-2012-0064

Tab 4

Schedule B1

Filed: 2012 May 10
Updated: 2012 Oct 31

Table 41: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — SCNA47M13

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 4,889 10,328 17,600
Feeder CHI (Cumulative) 2,653 11,821 12,499

14.3. Scope of Work

This job replaces both civil and electrical assets. This job installs new 28 kV Aluminum TR-XLPE

cable in new concrete-encased ducts and new submersible transformers. Assets to be replaced

include direct-buried cable and submersible transformers.

Table 42: Asset Replacement

Assets to be Replaced

New Assets to be Installed

Primary Cable

11,600 m

Primary Cable

11,600 m

Submersible Transformers

63

Submersible Transformers

63

14.4. Maps and Locations

The assets being replaced by this job are located in the vicinity of the intersection of

Meadowvale Road and Ellesmere Road. A map of the job area appears in Figure 16.

14.5. Required Capital Costs

There are four phases to this job in 2012 for a total of $3.47M.
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Table 43: Required Capital Costs

Job Estimate | Job Phase Job Year Estimated Cost
Number (SM)
24843 E12275 Muirbank 47M13 UG Rebuild - Civil 2012 $0.84
20637 E13014 Holmcrest 47M13 UG Rebuild - Civil 2012 $1.41
20066 E12209 Dalmatian/Choiceland 47M13 UG 2012 $1.20
Rebuild-Civil
20067 E12228 Dalmatian/Choiceland 47M13 2012 $0.02
Rebuild — Electrical (DESIGN ONLY)
Eleetrical
20638 E13015-Hoelmerest 47MA3- UG Rebuild— 2014 $0:44
Eleetrieal
Total: $3.47
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15. Underground Rehabilitation of Feeder NYSOM2 (W12449) /us
15.1. Objective

The objective of this job is to proactively replace underground assets on 27.6 kV feeder NYS8OM?2
in order to improve reliability of service and mitigate potential safety risks.

15.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 6

Table 44 provides historical reliability data for this feeder. Overall, this feeder has been
exhibiting a worsening reliability trend. The spike in Cl and CHI in 2010 is due to asset failures.
In 2010, 4,191 of CHI were due to underground asset failures. Over the past two years, 63% of
asset related sustained outages have been due to underground asset failures.

Table 44: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — NY80M2

Reliability Metric 2009 2010 2011

Feeder Cl (Cumulative) 2,050 7,966 2,809
Feeder CHI (Cumulative) 395 5,441 1,354

15.3. Scope of Work

This job replaces both civil and electrical assets. This job installs new 28 kV Aluminum TR-XLPE
cable in new concrete-encased ducts to replace old direct-buried cable.

Table 45: Asset Replacement

Assets to be Replaced New Assets to be Installed

Primary Cable 3,000 m Primary Cable 3,000 m Jus
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15.4. Maps and Locations

The assets being replaced by this job are located in the vicinity of Bathurst Street, south of

Steeles Avenue West. A map of the job area appears in Figure 17.

15.5. Required Capital Costs

There is one phase of this job for a total estimated cost of $0.80M.

Table 46: Required Capital Costs

Job Estimate | Job Phase Job Year | Estimated Cost
Number ($m)
20902 W12449 FESI - Lateral Cable and Tx Rehab 2012 $0.80
Bathurst and Rockford
Total: $0.80
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Figure 17: Map of Underground Rehabilitation of Feeder NYS8OM2

16. Underground Rehabilitation of Feeder NY51M7 (E13074,-E13075) /us

16.1. Objective
The objective of this job is to proactively replace underground assets on 27.6kV feeder NY51M7

in order to improve reliability of service and mitigate potential safety risks.
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16.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 6

Historical reliability data for this feeder is presented in Table 47. This significant rise in Cl and
CHIin 2010 is due to an increase in overhead and underground asset failures. Nearly half of the
Clin 2010 is due to primary cable failure. This job aims to address the increase in primary cable

failures in 2010.

Table 47: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — NY51M7

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 5,466 9,764 3,126
Feeder CHI (Cumulative) 1,783 3,676 1,728

16.3. Scope of Work
This job installs civil assets for the electrical assets listed in Table 48 below. The electrical assets

will be installed in future years.

Table 48: Asset Replacement

Assets to be Replaced New Assets to be Installed
Primary Cable 4,000 m Primary Cable 4,000 m
Submersible transformer 1 Submersible transformer 1

16.4. Maps and Locations
The assets being replaced by this job are located in the area bordered by Leslie Street to the
east, Bayview Avenue to the west, Hawsbury Drive to the north, and York Mills Road to the

south. A map of the job area appears in Figure 18.
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16.5. Required Capital Costs

There is one phase of this job for a total estimated cost of $1.13M in 2013.

Table 49: Required Capital Costs

Job Estimate | Job Phase Job Year Estimated Cost
Number (M)
21291 NY51M7 Replacement of DB Cables btn Leslie & | 2013 $1.13
Bayview - Civil
Total $1.13
17. Underground Rehabilitation of Feeder NY51M24 (E13102, E13103,-E13107,-E13108,
E13099, E13098,E13101;-E13104, E13106,-E13058,-E13069)

17.1. Objective

The objective of this job is to proactively replace underground assets on 27.6 kV feeder

NY51M24 in order to improve reliability of service and mitigate potential safety risks.

17.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 6

This feeder has been regularly experiencing underground asset failures over the past ten years.

These failures have been contributing significantly to the number of unplanned sustained

outages, as well as Cl and CHI. This job provides a long-term solution to address previous direct

buried cable failures on this feeder and reduce the likelihood of future underground asset

failures.

Table 50 provides historical reliability data for this feeder.
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Table 50: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — NY51M24

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 4,337 6,265 270
Feeder CHI (Cumulative) 3,518 5,410 942

17.3. Scope of Work

This job installs 5,540 m of new 28 kV Aluminum TR-XLPE cable in new concrete-encased ducts
to replace direct-buried cable. Of the assets shown in Table 51, 14,500 m of primary cable as
well as all of the submersible transformers and SFs-insulated switchgear will be installed in
future years, however, the civil work for the installation of these electrical assets is part of this

job.

Table 51: Asset Replacement

Assets to be Replaced New Assets to be Installed

Primary Cable 20,040 m Primary Cable 20,040 m
Submersible Transformers 22 Submersible Transformers 22
Air-insulated Vault-installed 6 SFs-insulated Vault-installed 6
Switchgear Switchgear

17.4. Maps and Locations

The assets being replaced by this job are located in the area bordered by Highway 404 to the
east, Leslie Street to the west, Finch Avenue East to the north, and Highway 401 to the south.
Maps of the job areas appear in Figure 19 and Figure 20.
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17.5. Required Capital Costs
There are six phases to this job in 2013 for a total estimated cost of $3.21M.
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Table 52: Required Capital Costs

Job Estimate | Job Phase Job Estimated Cost

Number Year (SM)

21449 E13102 UG rebuild of NY51M24 Forest Manor Rd 2013 $0.08
East of Don Mills - Electrical NY51M24

21450 E13102 UG rebuild of NY51M24 Forest Manor Rd 2013 $0.23
East of Don Mills - Civil NY51M24

21447 E13108 UG rebuild of NY51M24 Buchan Crt by 2013 $0.24
Sheppard Ave E. - Civil NY51M24

21500 E13099 UG Rebuild on Don Mills between 2013 $0.19
Sheppard and Graydon - Electrical NY51M24

21433 E13104 NY51M24 UG Rebuild in Subdivision by 2013 $1.12
Don Mills & Sheppard Part 1 - Civill NY51M24

21434 E13106 NY51M24 UG Rebuild in Subdivision by 2013 $1.35
Don Mills & Sheppard Part 2 - Civill NY51M24
Do Mills £ ieal NY51M24 NY51M25

21202 E13069-NYS51M24- NYSIM25 UG Rebuild-Finch-& | 2014 $0.51
Don Mills—Civil NY51M24_NY51M25

Total $3.21
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Table 54: Asset Replacement

Assets to be Replaced

New Assets to be Installed

Primary Cable 40,300 m Primary Cable 40,300 m
Submersible Transformers 30 Pad-mounted Transformers 30
Air-insulated Pad-mounted 1 SFs-insulated Pad-mounted 1
Switchgear Switchgear

Air-insulated Vault-installed 1 SFs-insulated Vault-installed 1
Switchgear Switchgear

18.4. Maps and Location

The assets being replaced by this job are located along Yonge Street between Lawrence Avenue

and Sheppard Avenue. A map of the job area appears in Figure 21.

18.5. Required Capital Costs

There are four phases to this job for a total estimated cost of $4.07M in 2012.

Table 55: Required Capital Costs

Job Estimate Job Phase Job Year | Estimated Cost
Number (sm)
18845 W11455 FESI-12 Yonge St UG Fdr Cable rehab | 2012 $0.39
(NYS8OM30/M27)
19032 W11456 FESI-12 Hwy 401 UG Fdr Cable rehab 2012 $1.56
NY80M30
19399 W11460 FESI-12 NYS8OM30 Johnston/Yonge 2012 $0.02
UG Fdr Cable rehab
19522 W12077 Hoggs Hollow UG Rebuild (NYSOM30) | 2012 $2.10
Total: $4.07
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Table 58 Reauired Capital.C
JobEstimate | Job-Phase Job-Year | Estimated-Cest
Number 1SV
23947 W14284 Pellatt- Ave—UG-DB-Rebuild NY55M23 | 2014 $1.07
24386 W14350 P01 Gordon-Mackay-Underground 2014 $1.17
Rebuild
Fotak $2:24
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Job-Estimate | Jeb-Phase Job-Year | Estimated-Cost

Number {sM)

23818 | Chesswood-and-Steeprock Dr—lLateral 2014 | S656
Replacement NY35M24
ReplacementNY85M24

23820 | LepageandKeeleStlateralReplacement | 2014 | $061

Total: | $2.03

21. Underground Rehabilitation of Feeder SCNAE5-2M3 (E12202, E12230)

21.1. Objective
The objective of this job is to proactively replace underground assets on 27.6 kV feeder SCNAE5-

2M3 to improve reliability of service and mitigate potential safety risks.

21.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 6
This feeder has exhibited worsening reliability, as is evident from Table 62. Moreover, failures
of underground assets have represented the majority of asset related sustained outages on this

feeder. This job rebuilds an area that experienced a direct buried cable failure in 2010.

Table 62: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — SCNAE5-2M3

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 174 297 2,374
Feeder CHI (Cumulative) 448 1,376 758
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21.5. Required Capital Costs

There are two p

hases to this job for a total of $1.51M.

Table 64: Required Capital Costs

Job Estimate | Job Phase Job Year Estimated Cost
Number ($Mm)
20106 E12202 Rehab of Feeder NAE5-2M3 in 2012 $0.42
McCowan and Kingston area (Electrical)
20136 E12230 Rehab of Feeder NAE5-2M3 in 2012 $1.09
McCowan and Kingston area (Civil)
Total: $1.51
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Table67: Reauired-Capital-Cost
Job-Estimate | Jeb-Phase Job-Year Estimated-Cost
Number My

Crt

ShenstoneRd
23004 W14132 BlackHawkway-DB-Rebuild 2014 5$2.05
23043 W14133 UG DBB-Rebuild-onFestival-and 2014 $2.55

Carnival

Fre-SurroundingArea

and-SurroundingArea

Fotak $13.83

23. Underground Rehabilitation of Feeder SCNT63M12 (E11472, E11483, £11484,-E11618,
E12081, E12094, E12095, E12096, E12317,E13152,E14011)

23.1. Objective
The objective of this job is to proactively replace underground assets on the 27.6 kV feeder

SCNT63M12 to improve reliability of service and mitigate potential safety risks.

23.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 5
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23.4. Maps and Locations

The assets being replaced by this job are located in the area bordered by Middlefield Road to

the east, Brimley Road to the west, Steeles Avenue East to the north, and Finch Avenue East to

the south. A map of the job area appears in Figure 26.

23.5. Required Capital Costs

There are eight phases to this job in 2012-2013 for a total of $7.68M. JUE, US

Table 70: Required Capital Costs

Job Estimate | Job Phase Job Year Estimated Cost
Number ($m)
22215 E11618 Rebuild Ingleton UG SCNT63M12 2012 $0.06
Main (Civil) - Ph B
20438 E11472 Rebuild Ingleton UG SCNT63M12 2012 $0.06
Main (Civil) - Ph A
19001 E11483 Rebuild Ingleton 63M12 - Ph 1 - 2012 $2.67 JUF
Civil
19437 E12081 Rebuild Ingleton Main Ph A - Elect 2013 $1.26 JUs
19448 E12095 Rebuild Ingleton Ph 2 Elect 2012 $S0.67
24717 E12317 Rebuild Ingleton Main Ph B - Elect 2013 $0.56
19442 E12094 Rebuild Ingleton Ph 1 Elect 2012 $1.22 } o
24658 E12096 Rebuild Ingleton Ph 3 Elect 2012 $1.18 JUE, US
218638 E13152 Rebuild UG FrunkNTF63MI2-MS 2044 $1.69
21869 E14011 Rebuild UG Frunk-NTF63MI2- M8 2044 $0.93
Brimley—FEleetricat
Total: $7.68 JUF, US
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24, Underground Rehabilitation of Feeder SCNT63M8 (E12493, E12494, E12495,-E13042;
E13043,-E13044; E13129, E13267,-E14010,-E14047)

24.1. Objective
The objective of this job is to proactively replace underground assets on the 27.6 kV feeder

SCNT63MB8 to improve reliability of service and mitigate potential safety risks.

24.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 5

Reliability information pertaining to this feeder indicates that historically the majority of asset
related sustained outages on this feeder are due to the failure of underground assets. These

failures have contributed significantly to Cl and CHI.

In 2009, 28.2% of Cl and 2.8% of CHI were due to air-insulated switchgear failures. These figures
jumped to 99.7% in 2011.

Table 71 provides historical reliability data for this feeder. This feeder has both overhead and
underground assets. Overhead asset failures did not cause sustained outages in 2010 and 2011,
but overhead asset failures did account for most of Cl and CHI in 2009. Without the impact of
overhead asset failures in Table 71, the table would show a worsening reliability trend for this
feeder from 2009 to 2011. In other words, it is the underground asset failures that are causing

worsening reliability for this feeder.

Table 71: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — SCNT63M8

Reliability Metric 2009 2010 2011
Feeder CI (Cumulative) 11,495 227 5,313
Feeder CHI (Cumulative) 5,276 658 5,879
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24.5. Required Capital Costs

There are five phases to this job in 2012-2013 for a total of $5.05M.

Table 73: Required Capital Costs

Job Estimate Job Phase Job Year Estimated Cost

Number (SM)

20973 E12493 FESI UG Rebuild NT63M8 2012 S0.62
Revlis Sub Part 1- Civil SCNT63M8

20978 E12494 FESI UG Rebuild NT63M8 2013 $1.58
Revlis Sub Part 2-Civil SCNT63M8

20979 E12495 FESI UG Rebuild NT63MS8 2012 $1.77
Revlis Sub Part 3-Civil SCNT63M8

21864 E13129 Rebuild UG Trunk NT63MS8 2013 S0.65
M11 McCowan-Civil

22591 E13267 UG Rebuild 63M8 Silver star 2013 $0.43
Midland- Civil

21356 E13042 FESI UG Rebuild NF63MS8 2014 $0.53
Revlis SubPart 1-Elec SCNT63MS8

21357 E13043 FESI UG Rebuild NTF63MS8 2014 $0-41
Revlis SubPart 2-Elec SCNTS3MS

21358 E13044 FESI UG Rebuild NF63MS8 2014 $0-67
Revlis SubPart 3-Elec SCNTS3MSE

21865 E14010 Rebuild UG TFrunk- NTe3MS8 2014 $0-34
M1 MeCowan-Electrical
Midland-—Electrical

Total: $5.05
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25.5. Required Capital Costs

There are two phases to this job for a total of $3.97M. /UF
Table 76: Required Capital Costs
Job Estimate | Job Phase Job Year Estimated Cost
Number (SM)
18653 E11421 Antrim Glamorgan Dundalk UG 2012 $1.69 JUF, US
Rebuild SCNAE5-1M29 (Elec)
18652 E11421 Antrim Glamorgan Dundalk UG 2012 $2.28
Rebuild SCNAE5-1M29 (Civil)
Total: $3.97 JUF, US
26. Underground Rehabilitation of Feeder NY53M25 (E11139;,-E12237) Jus

26.1. Objective

The objective of this job is to proactively replace underground assets on 27.6 kV feeder

NY53M25 in order to improve reliability of service and mitigate potential safety risks.

26.2. Historic

al Reliability Performance

Number of Unplanned Sustained Outages in 2011: 5

Table 77 presents the historical reliability performance of this feeder. The very high Cl and CHI

figures in 2009, as compared to 2010 and 2011, are primarily due to underground primary cable

failures.
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Table 77: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — NY53M25

Reliability Metric 2009 2010 2011
Feeder CI (Cumulative) 19,054 563 1,393
Feeder CHI (Cumulative) 10,648 1,167 920

This job rebuilds an area that has experienced direct buried cable failures.
26.3. Scope of Work
This job installs civil assets to accommodate the electrical assets listed in Table 78. These

electrical assets will be installed in future years.

Table78: Asset Replacement

"

Assets to be Replaced New Assets to be Installed

Primary Cable 13,600 m Primary Cable 13,600 m

26.4. Maps and Locations
The assets being replaced by this job are located in the area bordered by Victoria Park Avenue
to the east, the Don Valley Parkway to the west, York Mills Road to the north, and Lawrence

Avenue East to the south. A map of the job area appears in Figure 29.

26.5. Required Capital Costs

There is a single phase of this job with a total cost of $2.40M.

/Us
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Table 81: Required Capital Costs

Job Estimate Job Phase Job Year Estimated Cost
Number ($m)
25279 E11139 Cassandra UG Rebuild - Civil 2013 $2.40

Total: $2.40
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Figure 29: Map of Underground Rehabilitation of Feeder NY53M25
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Table-81:AssetReplacement

Assets-to-beReplaced New-Assets-to-benstalled
Primary-Cable 16,250-m Primary-Cable 16,250-m
Subrersibleranstormers 3 SubmersibleFranstormers 3
Air-insulated-Pad-mounted 2 SEs-insulated-Pad-mounted | 2
Switehgear Switehgear
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27.5.  Reauired CapitalC
Job Estimate Job-Phase JobYear | EstimatedCost
Number M)
23023 WA2642 UG Frunk-ane-Lat Cable Rehab 2014 $2.21
Beecroft
Fotak $2.21

28. Underground Rehabilitation of Feeder SCNT47M3 (E11191, E11301, E11356, E11372,
E11380,E12157,E11438, E12357, E12319, E11439, E12126, E12127, E12128,E12234
and E12235)

28.1. Objective
The objective of this job is to proactively replace underground assets on 27.6 kV feeder

SCNT47M3 in order to improve reliability of service and mitigate potential safety risks.

28.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 4

This feeder has held the rank of worst performing feeder on THESL’s system for a few years.

Table 83 presents historical reliability data for this feeder.

Table 83: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — SCNT47M3

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 47,262 102,883 12,750
Feeder CHI (Cumulative) 21,607 45,729 8,963
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Figure 31: Map of Underground Rehabilitation of Feeder NT47M3

28.5. Required Capital Costs

There are 17 phases to this job in 2012-2013 for a total of $16.98M.

88

/C



ICM Project

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B1

Filed: 2012 May 10

Updated: 2012 Oct 31

Underground Infrastructure Segment

Table 85: Required Capital Costs

Job Estimate | Job Phase Job Year | Estimated Cost

Number ($m)

21506 E11191 FESI-12 McLevin/Alford UG rebuild 2012 $0.88
NT4747M3

21853 E11301 FESI-12 Hupfield UG rebuild Phase 1 2012 $1.67
NT47M3

22356 E11356 FESI-12 Pennyhill UG rebuild NT47M3 2012 $1.00

21854 E11372 FESI-12 Hupfield UG rebuild Phase 2 2012 $1.33
NT47M3

22928 E11380 FESI-12 Empringham/McLevin UG rebuild | 2012 $1.84
NT47M3

20430 E12157 26M23 New Feeder to Morningside- Old | 2012 $1.15
Finch —Civil

18719 E11438 Old Finch UG Rebuild Phase 1 - Civil 2012 $1.95
(47M3)

19623 E12126 Morningview SCNT47M3 UG Rebuild 2012 $0.03
Phase 1 (Electrical) (DESIGN ONLY)

19627 E12127 Morningview SCNT47M3 UG Rebuild 2012 $0.04
Phase 2 (Electrical) (DESIGN ONLY)
Phase3{Electrical}

20558 E12357 Extend UG R26M23 to Morningview 2012 $0.02
47M3 (DESIGN ONLY)

20432 E12319 26M23 New Feeder to Morningside- Old | 2012 $0.42
Finch —Electric

18720 E11439 Old Finch UG Rebuild Phase 1 - Electrical | 2012 $1.25
(47M3)
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Job Estimate | Job Phase Job Year | Estimated Cost

Number (SM)

19622 E12126 Morningview SCNT47M3 UG Rebuild 2012 $1.81
Phase 1 (Civil)

19626 E12127 Morningview SCNT47M3 UG Rebuild 2012 $1.59
Phase 2 (Civil)

19628 E12128 Morningview SCNT47M3 UG Rebuild 2013 $1.96
Phase 3 (Civil)

20169 E12234 Rebuild 3-Phase Neilson Industrial 2012 $0.03
NT47M3 — Civil (DESIGN ONLY)

20170 E12235 Rebuild 3-Ph Neilson Industrial NT47M3- | 2012 $0.01
Electrical (DESIGN ONLY)

Total: $16.98
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30. Underground Rehabilitation of Feeder NY51M3 (E42344,E12346,E12377,£12379, Jus
E12393, E12394, 12408, E12409,; andE10112)

30.1. Objective
The objective of this job is to proactively replace underground assets on 27.6 kV feeder NY51M3

in order to improve reliability of service and mitigate potential safety risks.

30.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 4
Table 91 presents historical reliability data for this feeder. There was an increase in
underground asset failures in 2010 that contributed significantly to the high Cl (compared to

2009 and 2011). Overall, there is a worsening reliability trend for this feeder.

Table 90: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — NY51M3

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 150 4,500 1,638
Feeder CHI (Cumulative) 454 1,420 3,013

30.3. Scope of Work
This job involves design work to replace both civil and electrical assets, as well as installation of

civil assets. In future years, direct buried cable will be replaced with new 28 kV Aluminum TR-

us
XLPE cable in new concrete-encased ducts, and new submersible transformers will be installed /
as shown in Table 91.
Table 91: Asset Replacement
Assets to be Replaced New Assets to be Installed
Primary Cable 8,500 m Primary Cable 8,500 m JUs
Submersible transformer 51 Submersible transformer 51
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Table 91: Required Capital Costs

Job Estimate Job Phase Job Year Estimated Cost
Number (Sm)
24846 E10112 Purple Sageway 51M3 UG 2013 $0.34 /UF

replacement (Civil)

20645 E12377 GoldenwoodRoad UG Rehab 2014 $0.32

Eleetrieal

Rehab
20519 E12346 Bluffwood-Saddletree Electrical 2014 $014

NY51HM3
20672 E12393 James Gray Drive UG Rebuild Elec 2012 $0.01

NY51M3 (DESIGN ONLY) JUE, Us
20674 E12394 James Gray Drive UG Rebuild Civil 2012 $0.02

NY51M3 (DESIGN ONLY)
20697 £12408 Fhimble-Berryway-Aspenwood-UG 2044 $045
0693 E12409-Thimble Berryway-Aspenwood-UG 2044 $017

Rebuild-Electrica NY51M3

Total $0.37 /UF, Us

31. Underground Rehabilitation of Feeder SCNA47M17 (E11616, E12239, E12240, E12241,
E12242,E12243, E12244, E12281, E12335 and E12336)

31.1. Objectives
The objective of this job is to proactively replace underground assets on 27.6 kV feeder

SCNA47M17 in order to improve reliability of service and mitigate potential safety risks.
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31.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 3

Table 92 provides historical reliability data for this feeder. The decrease of Cl and CHI in 2011

can be attributed to some underground rehabilitation work that was performed on this feeder

in 2010 and 2011. This work carried a cost of nearly $8 million. This job will address remaining

underground assets on this feeder that require replacement, and is expected to result in long-

term reliability improvement of the feeder.

Table 92: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE - SCNA47M17

Reliability Metric 2009 2010 2011
Feeder CI (Cumulative) 7,260 7,740 3,303
Feeder CHI (Cumulative) 1,916 3,305 665

31.3. Scope of Work

This job involves design work as well as the replacement of both civil and electrical assets. New

28 kV Aluminum TR-XLPE cable in new concrete-encased ducts and new submersible

transformers will replace existing direct-buried cable and submersible transformers.

Table 93: Asset Replacement

Assets to be Replaced New Assets to be Installed
Primary Cable 16,600 m Primary Cable 16,600 m
Submersible Transformers 1 Submersible Transformers 1

31.4. Maps and Locations

The assets being replaced are located in the vicinity of the intersection of Sheppard Avenue East

and Kingston Road. A map of the job area appears in Figure 34.
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Figure 34: Map of Underground Rehabilitation of Feeder SCNA47M17

31.5. Required Capital Costs

There are ten phases in this job for a total estimated cost of $1.10M.

JUF, US
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Table 94: Required Capital Costs

Job Estimate | Job Phase Job Year | Estimated Cost

Number (SM)

20207 E12239 Royal Rouge Trail UG Rebuild 47M17- 2012 $0.05
Civil (DESIGN ONLY)

20200 E12240 Durnford/Rylander/Tideswell 47M17 3- 2012 $0.89
Ph Loop-Civil

20209 E12241 Rebuild Tallpine Subd and Durnford TH 2012 $0.05
47M17- Civil (DESIGN ONLY)

20208 E12242 Royal Rouge Trail UG Rebuild 47M17- 2012 $0.01
Electrical (DESIGN ONLY)

20206 E12243 Durnford/Rylander/Tideswell 47M17 3- 2012 $0.01
Ph Loop-Electric (DESIGN ONLY)

20210 E12244 Rebuild Talpine Sub and Durnford TH 2012 $0.01
47M17- Electrical (DESIGN ONLY)

20345 E11616 Meadowvale/Heatherbank 47M17 2012 $0.02
Cabling Civil (DESIGN ONLY)

20313 E12281 Meadowvale/Heatherbank 47M17 2012 $0.02
Cabling Elec (DESIGN ONLY)

20477 E12335 47M17 Blue Anchor UG Rebuild Electrical | 2012 $0.01
(DESIGN ONLY)

20478 E12336 47M17 Blue Anchor UG Rebuild Civil 2012 $0.03
(DESIGN ONLY)

Total: $1.10
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32. Underground Rehabilitation of Feeder NY85M31 (W13474, W13475)

32.1. Objective
The objective of this job is to proactively replace underground assets on 27.6 kV feeder

NY85M31 in order to improve reliability of service and mitigate potential safety risks.

32.2. Historical Reliability Performance
Number of Unplanned Sustained Outages in 2011: 3
Number of Unplanned Sustained Outages in 2012: 2

Since January of 2011, all 4 of the unplanned momentary outages and 4 of the 5 unplanned
sustained outages on this feeder have been due to the failure of the cable segment being
replaced through this job. The severe deterioration of this specific cable segment and increasing
reactive repair costs to address these failures supports the need for this job. The pertinent loop

on Lodestar Road also supplies a critical customer, the Toronto Ambulance Dispatch Centre.

Table 94a provides historical reliability data for this feeder.

Table 94a: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — NY80M29

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 1 12 571
Feeder CHI (Cumulative) 3 23 58

32.3. Scope of Work
This job will install new 28 kV Aluminum TR-XLPE cable in new concrete-encased ducts. Assets

to be replaced include direct-buried cable that was installed in 1977.
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1 Table 94b: Asset Replacement

Assets to be Replaced

Primary Cable

3,900 m

2 32.4. Map and Locations

3 The assets being replaced by this job are located on Lodestar Road. A map of the area appears

4 in Figure 34a below.
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Figure 34a: Map of Underground Rehabilitation of Feeder NY85M31
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32.5. Required Capital Costs

There are two phases to this job with a total estimated cost of $0.34 M.

Table 94c: Capital Costs

~

Job Estimate | Job Phase Job Year | Estimated Cost
Number (M)
26034 W13475 UG Cable Replacement on 85M31 at 2013 $0.14
Lodestar Road, Toronto (Civil)
26035 W13474 UG Cable Replacement on 85M31 at 2013 $0.20
Lodestar Road, Toronto (Electrical)
Total: $0.34
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Table97: R ired-CapitalCost
Job-Estimate | Job-PRhase Job-Year Estimated-Cost
Number sv)
21585 E13123 Rebuild Frunk 502M1-M22 2014 $0-88

Bircl il
21933 E13184 Rebuild UG TFrunk 502M21-28 2044 $1.28

Ward Civi
21586 E14008 Rebuild Trunk 502M1M22 2014 $0-40

Bircl £l ical

Totak $2.56
34. Underground Rehabilitation of Feeder SCNT47M1 (E11087, E12195, E12210,-E12212, JUS
E12213,E12225,F12288, E12299, E12300, E12316,E12520-and-E13079)

34.1. Objective
The objective of this job is to proactively replace underground assets on 27.6 kV feeder

SCNT47M1 in order to improve reliability of service and mitigate potential safety risks.

34.2. Historical Reliability Performance

Number of Unplanned Sustained Outages in 2011: 2

Table 98 presents the historical reliability of this feeder. The higher Cl and CHI figures in 2010
are primarily due to a spike in overhead asset failures in 2010. The improvement in reliability in
2011 (and in 2010 if the overhead asset failures are removed from the data) are due to
approximately $7 million in underground rehabilitation work completed in 2009. Prior to 2009,
the feeder was experiencing an increasing number of underground asset failures. This job will

address the remaining aged undergound assets on this feeder, including direct buried cable
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sections that have experienced multiple failures, in order to provide long-term reliability

improvement for the feeder.

Table 98: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE — SCNT47M1

Reliability Metric 2009 2010 2011
Feeder Cl (Cumulative) 6,436 11,039 2,151
Feeder CHI (Cumulative) 3,493 7,163 143

34.3. Scope of Work

This job involves design work as well as installation of civil and electrical assets. This job installs

new 28 kV Aluminum TR-XLPE cable in new concrete-encased ducts, new SFs-insulated

switchgear, and new submersible transformers. Assets to be replaced include direct-buried

cable, air-insulated switchgear and submersible transformers.

Table 99: Asset Replacement

Assets to be Replaced New Assets to be Installed

Primary Cable 58,680 m Primary Cable 58,680 m
Submersible Transformers 16 Submersible Transformers 16
Air-insulated Pad-mounted 4 SFe-insulated Pad-mounted 4
Switchgear Switchgear

Air-insulated Vault-installed 5 SFe-insulated Vault-installed 5
Switchgear Switchgear
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34.4. Maps and Locations
The assets being replaced by this job are located in the area bordered by Neilson Road to the

east, Markham Road to the west, Finch Avenue to the north, and Highway 401 to the south. A

map of the job area appears in Figure 36.
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Figure 36: Map of Underground Rehabilitation of Feeder SCNT47M1
34.5. Required Capital Costs
There are six phases to this job in 2012 and 2013 for a total estimated cost of $6.63M. JUF, US
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Table 100: Required Capital Costs

Job Estimate | Job Phase Job Year | Estimated Cost
Number (SM)
24664 E11087 Grand Marshall Cable Repl SCNT47M1 — 2012 $0.57
Civil and Electrical
21287 E12520 UG Rebuild NT47M1 Conlins Milner- Civil | 2012 $1.30
19999 E12195 Mammoth Hall UG Rebuild Civil NT4A7M1 | 2013 $3.42
ElectricalNT47ZM1L
{Eivil}
Eleetrical
20383 E12288 NT47M1 - UG Rebuild in the Hutcherson 2012 $0.01
Sq area Electrical (DESIGN ONLY)
20388 E12300 NT47M1 - UG Rebuild in the Hutcherson 2012 $0.01
Sq area Civil (DESIGN ONLY)
20058 E12212 Venture Drive UG Rebuild Civil 2012 $1.32
SCNT47M1
NF4A7ZME
(Eleetrieal)
Total: $6.63
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35. Underground Rehabilitation of Feeder NY55M21 (W13193)

35.1. Objective
The objective of this job is to proactively replace underground assets on 27.6 kV feeder

NY55M21 in order to improve reliability of service and mitigate potential safety risks.

35.2. Historical Reliability Performance
Number of Unplanned Sustained Outages in 2011: 2
Number of Unplanned Sustained Outages in 2012: 7

Table 98 presents the historical reliability of this feeder. Although the yearly cumulative number
of interruptions per customer appears to be improving, the cumulative outage duration per year
has increased in the last three years. 16% of the outages in the last three years and all 7
unplanned sustained outages this year (2012) on the feeder have been due to underground
cable failures. Prior to 2009, the feeder was experiencing an increasing number of underground

asset failures.

Table 100a: Historical Reliability Performance

HISTORICAL RELIABILITY PERFORMANCE - NY55M21

Reliability Metric 2010 2011 2012
Feeder Cl (Cumulative) 1,254 189 170
Feeder CHI (Cumulative) 716 381 836

This job rebuilds the area supplied by the feeder that has experienced multiple direct buried

cable failures.
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35.3. Scope of Work

This job installs both civil and electrical assets. The job installs new 28kV Aluminum TR-XLPE

cable in new concrete-encased ducts and new submersible transformers to replace the aged and

poorly performing direct buried cables and end-of-life submersible transformers.

Table 100b: Asset Replacement

Assets to be Replaced

New Assets to be Installed

Primary Cable 7,500m Primary Cable 7,500m
Submersible Submersible 3

3
Transformers Transformers

35.4. Maps and Locations

The assets being replaced by this job are located in the primary cable loop along Deerhide

Crescent, Arrow Road and Pemmican Court. A map of the job area appears in Figure 36a below.

35.5. Required Capital Costs

The job is estimated at $1.51M and is planned for execution in 2013.

Table 100c: Capital Costs

Job Estimate Number | Job Phase Job Year Estimate Cost
($M)
22319 W13193 Arrow Rd - Lateral UG 2013 $1.51
Loop Replacement
Total: $1.51
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Figure 36a: Map of Underground Rehabilitation of Feeder NY55M21
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Table 103: Required Capital Costs
Job Estimate | Job Phase Job Year | Estimated Cost
Number ($m)
20380 W11614 FESI LadyShot-Eldorado DB Cable 2013 $0.69
Replace
22073 W11615 FESI Keegen Cr. DB Cable Replace 2012 $0.45
20812 W12435 Faul David and Astral UG DB Res'l 2012 $0.55
Rebuild
20989 W12490 FESI-UG DB Cable Rehab Bombardier 2012 $0.97
Supply
Total: $2.66
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n NEED

1. Underground Direct Buried Cable

1.1. Overview

The installation of primary voltage XLPE cables directly into the ground — hence the term direct

buried — dates as far back as the 1950s in the districts of North York, East York, York,

Scarborough and Etobicoke within of the City of Toronto. These cables total approximately 877
conductor kilometers, representing approximately 7% of the underground primary cable in

THESL's distribution grid. Sixty-six percent of these direct buried XLPE cables (580 conductor /e

kilometers) are in need of immediate attention.

The most significant degradation process for XLPE cables is water treeing [Ref 1 — App Al.

Water treeing and electrical treeing (the final stage of water treeing) are pre-breakdown
phenomena associated with dielectric cable failure. Water treeing starts with the penetration of
moisture into the cable insulation; these trees are microscopic tears within the dielectric. In the
early stages of water treeing, the path between the conductor and the neutral still remains
intact. However, over time, continuous seepage of moisture into the insulation and electrical
stress allows ions from the conductor to start migrating into the microscopic tears. These voids
then become carbonized and form electrical trees. Once this final stage of treeing is reached,
the cable starts to fail rapidly due to internal short circuits that occur between the primary
conductor and the neutral conductor on the outside of the cable insulation as shown in Figure

40.

Figure 40: Fault due to premature insulation failure (taken on January 14, 2009)
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and 2006 there were a total of 337 reported contact incidents on underground cables due to
dig-ins in Ontario. Sixteen serious incidents in Ontario due to dig-ins were reported to the ESA

between January 2006 and April 2007 [Ref 15 — App Al.

From 2001 to 2009, the ESA reported a total of 662 contact incidents with respect to
underground cable assets [Ref 16 — App A]. Despite administrative controls in place to identify
underground cables before excavation begins, 4% and 7% of all underground cable outages
which occurred in 2010 and 2011, respectively, were attributed to dig-ins. Therefore, direct
buried cables continue to present a potentially serious safety risk to field crews and the general

public.

1.4. Environmental Impact

In some cases, when direct buried cables are decommissioned, it is not feasible to remove them
from the earth due to factors such as municipal road moratoriums. Although there is no
particular study indicating the long-term effects of these cables in the ground, due diligence and
environmental responsibility dictates that when possible, the cables should be removed and
disposed of. Installing cables in conduit would allow THESL to always remove failed and/or

decommissioned cables.

15 Reliability

The effects of accelerated hydrothermal aging (which include water and electrical-treeing) on
THESL’s direct buried cables have started to become more and more apparent and have resulted
in a decline in system reliability. Customer Interruptions (Cl) have shown an overall increasing
trend since 2001. This is illustrated in Figure 42. The total number of sustained interruptions or
outages has exhibited a slightly decreasing trend over the past ten-year period, as seen in Figure
43. The slightly decreasing trend can be attributed to the direct buried cable replacement
projects that started in 2007 and continued through to 2011. Over the same period, the
number of sustained interruptions (due to direct buried cable) per kilometer of direct buried
cable remaining in the system has been increasing. This is illustrated in Figure 43a, which also

contains a trend line showing that direct buried cables are failing at an increasing rate.

g
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Figures 44 and 45 compare the Cl and CHI impacts due to direct buried cables against the entire
underground distribution system (including all primary cables). These figures both illustrate that
the majority of interruptions attributed to underground system infrastructure have been

attributed specifically to direct buried cable.
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Figure 42: Customer Interruptions (Cl) and Customer Hours Interrupted (CHI) due to outages

attributed to direct buried cable failures.

Number of interruptions attributed to direct buried cable failures
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Figure 43: Number of interruptions attributed to direct buried cable failures. Each

interruption increases the Feeders Experiencing Sustained Interruptions (FESI) count.
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Figure 43a: Number of sustained interruptions, attributed to direct buried cable failures, per

kilometer of direct buried cable remaining in the system.
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The process for locating and repairing a failed segment of direct buried cable, described at the

beginning of this section, can be quite lengthy. Table 1 lists significant outages over the past ten

years that were caused by direct buried cable failures. The table includes the system average

interruption duration index (SAIDI) contributions of each of these failures. In one case,

customers were out of power for more than a day.

Table 1: Examples of direct buried cable failures that caused significant outages

Year Feeder District Outage Duration (Hours) | SAIDI Contribution (Hours)
2002 NY51M3 North York 6.42 0.0162
2007 NYSS68-F7 | North York 6.68 0.0001
2008 NYSS68-F9 | North York 7.37 0.0001
2010 ETLFF1 Etobicoke 27.68 0.0080
2010 NY51M6 North York 19.18 0.0006
2010 NY55M25 | North York 13.55 0.0005

Figure 5 provides a closer look at the typical environment in which direct buried cables are

exposed over the duration of their service. More images of the difficulties and disruptions

associated with direct buried cables are provided in Appendix B.
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1 Table 3: Installation/rejuvenation costs of new 1/0 Al TR-XLPE cable and repair costs due to

2 an unplanned outage for a single-phase circuit

Installation / Rejuvenation Costs Repair Due to Outage
Option Material / Electrical Civil Cost Total Electrical Civil Cost Total Costs Total Costs
Injection Labour Cost (per metre) Installation/ Material and per metre
Cost (per segment) Rejuvenation Labour Cost
(per meter) Cost (1)
1.Performing
reactive work on $13.41 $1,822.24 $240.18 $27,181.33 (3) $4,922.37 (2) | $1,244 $6,166.04 $6,166.04
the feeder (i.e. (per splice-
replace XLPE pit) (3)
with strand-filled
TR-XLPE)
2. Rejuvenate
existing XLPE 20.01 $3,352.08 $522.50 $57,603.08 $4,922.37 (2) | $1,244 $6,166.04 $6,166.04
direct buried (per splice-
cables via cable pit) (3)
injection
3. Replace
existing XLPE $13.41 $1,822.24 $240.18 $27,181.33 $4,922.37 (2) | $1,244 $6,166.04 $6,166.04
direct buried (per splice-
cables with new pit) (3)
strand-filled TR-
XLPE direct
buried cables
4. Replace
existing XLPE $13.41 $2,162.90 $380.40 $41,544.32 $6,171.12 (4) | N/A $6,171.12 $61.71
direct buried
cables with new
strand-filled TR-
XLPE cables in
concrete-
encased ducts
(5)
Table Notes
1) The total installation assumes 100m segment and cable length.
2) Each faulted cable will require two splices; this price reflects the cost of two splices plus labour.
3) This is assuming that the fault is located on the first try and only one splice pit is required, otherwise

multiple pits may be needed and accounted for in the repair calculations.

4)

This price assumes a 100m length of cable between two cable chambers is being replaced since the entire

cable run of a ducted cable needs to be replaced after a fault.

5)

2x3 duct configuration

/C
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From Table 3 it can be seen that the initial capital cost associated with Option 4 is higher than

that of Options 1, 2 and 3. Although it appears that the repair costs of Option 4 are slightly /c
higher than those of Option 3, it should be noted that these costs only account for the repair of

a single faulted section. Typically, when an aged direct buried cable fails once, other failures will

begin to occur on the same segment. Based on field experience, if three or more insulation

failures occur on a single cable segment that feeder is flagged as unreliable and a

recommendation is made to rebuild the entire area associated with that cable segment.

Here, two recent examples of repeated failures on the same segment of direct buried cable are
presented; in both cases the entire cable segment now needs to be replaced. The first example
is that of a direct buried segment of feeder NYSS53M7. The 35 meter segment has failed nine
times since 2008, with four of the failures occurring in January and February of 2012. Field
crews have also reported that the insulation of this cable segment is severely damaged to the
point that it is visually noticeable. Thus this feeder has been flagged as one which needs

immediate attention.

The second example is the case of feeder SCNAE5-M29. In 2009 a segment of this feeder
between two transformer stations was flagged due to poor reliability. Some remediation was
performed and the feeder trend started to show signs of improvement therefore the jobs and
sub-jobs originally assigned to this feeder were deferred. However, the feeder started to fail
again in the fall of 2011 and further remediation actions were taken. This did not improve the
reliability of this segment of the feeder. The repeated failures deteriorated the dielectric
insulation to the point that recently, when field crews attempted to transfer load in order to

upgrade pad-mounted switchgear, the cable segment failed.

Unfortunately this is a common scenario experienced by various utilities in the industry as

reported by Jack H. Lawson in his paper, Utility URD Cable Experience [Ref 12 — App A]

Using the data in Table 3 it can be seen that the cost of repairing the direct buried cable
segment along feeder NYSS53M7 — four times in January and February — carried a cost

$24,662.40. Additional costs were incurred to address the previous failures, and further costs
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will be incurred to reactively replace the entire 35-metre segment. Had this cable segment been
concrete encased, after the first fault the entire segment would have been replaced with a new

segment for a cost of $ 6,171.12.

It is therefore fair to conclude that the repair costs associated with direct buried cable failures
could be as high as four times those which are indicated in Table 3. Furthermore, the cables in
concrete-encased ducts will have their asset life renewed (when they are replaced) and will be
able to last longer and provide more reliable service compared to the direct buried cables that
are not only weakened due to age, but also due to the added splices during repairs. Hence,
among the options discussed, Option 4, proactive replacement of direct buried cable with cable

in concrete-encased ducts, is the most prudent option.

2) Air Insulated Pad-mounted Switchgear
THESL considered five options to mitigate the reliability and safety risks associated with this
equipment:

a) Accelerated maintenance frequency

b) Reactively replace a failed unit with a similar unit

c) Install a moisture barrier at the base of each switch

d) Reactively replace a failed unit with a Pad-Mounted Enclosed (PME) unit

e) Proactively replace with non air insulated pad-mounted switchgear

Option 1: Accelerated Maintenance Frequency

Air-insulated pad-mounted switches are maintained on an annual basis. Maintenance involves
visual inspection and infrared and ultrasonic scanning of the live switchgear unit to determine
the presence of excess contamination buildup, hot spots and corona discharge (partial electrical
discharge in the air). Corrective work resulting from maintenance activities involves carbon
dioxide (CO,) washing of the energized unit to remove dirt and other contaminants while
maintaining power supply to customers. Carbon dioxide (CO,) washing is a process whereby dry
ice pellets are propelled at a high velocity by a compressed air gun. Upon impact, the dry ice

creates a micro-thermal shock (caused by the extreme cold temperature of -792 C) that breaks
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the only one of these options that addresses the failure mode associated with air-insulated pad-

mounted switches.

3) Avoided Risk Cost

The effectiveness of the Underground Infrastructure segment can be further highlighted by
determining how much cost is avoided by executing this work immediately as opposed to
executing it in 2015. These avoided costs include quantified risks, taking into account the assets’
probability of failure, and multiplying this with various direct and indirect costs associated with
in-service asset failures, including the costs of customer interruptions, emergency repairs and

replacement.

Carrying out work on this asset class immediately instead of deferring to 2015 will result in an
estimated avoided risk cost of $209 million. This figure shows that there are substantial
economic benefits from executing this work immediately. In addition to the avoided risk cost,
approximately 67,500 Cl and 60,000 CHI are expected to be mitigated by the time the
Underground Infrastructure segment is completed in (compared to a “do-nothing” or “run-to—

III

fail” approach). Further explanation is provided in Appendix F.
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Estimated Risk Cost. The final results are provided in Table 1. Note that a negative Project Net

Cost in the avoided risk calculation indicates project benefit.

Table 1: Avoided Estimated Risk Cost for Underground Infrastructure Segment

Business Case Element

Cost (in Millions)

Present Value of Project Net Cost in 2015 (PV(PROJECTyer cost(2015)) -$147
Project Net Cost in 2012 (PROJECTyer cost(2012)) -$356
Avoided Estimated Risk Cost = $209

(PV(PROJ ECTNET_COST(ZOJ.S)) — PROJ ECTNET_COST(201Z))
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SUMMARY OF CHANGES IN THE UPDATE

Reduced 2012-2013 budget from $22.5 M to $9.4 M, a reduction of $13.1 M

Revised number of Piece Out and Leaker Repairs proposed for 2012/2013 to 10, with jobs
for 2014 to be addressed in Phase Two

2014 jobs and spending shown in strike-through

Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

Bridgman to High Level PILC Feeder Replacement job divided into separate civil and
electrical work phases, with civil work to proceed in 2013

Corrected numerical and typographical errors
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Figure 1: Leaking PILC Cable (January 18, 2012)

This segment includes ten discrete jobs to repair and replace Paper Insulated Lead Covered

(PILC) cable in 2012 and 2013, ard-2044 at an estimated cost of $9.4M.

Each cable chamber in each job must be inspected to determine if any deficiencies, other than
the known leaking cables and cables requiring piecing out, have occurred since the last
inspection.’ Leaks can occur along the cable itself or on the lead sleeves encapsulating cable
splices. As part of the work, cables will be placed and racked in a way such that the center of
the cable chamber remains clear of cable for safe access and egress. In some limited cases, a

leaking PILC cable can be repaired with the replacement of the lead sleeve over the splice.

! As discussed more fully below in Section Ill, “piecing out” refers to the process of extending a cable in a
chamber, usually by adding an additional piece of cable, such that it has the correct length to allow
placement on cable racks, thereby permitting ample clearance for personnel entering a cable chamber,
and also providing proper support to prevent damage to the cable.
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I DESCRIPTION OF WORK

1. Bridgman to High Level PILC Feeder Replacement

1.1. Objectives

After the near miss incident that occurred on a feeder connecting Bridgman to High Level
stations on December 15, 2011, and explained in detail in Section Ill-1.1, all the PILC cables
connecting these two stations and housed in the same civil infrastructure were inspected by
THESL personnel. The results of these inspections show that many of the cables are leaking
beyond the point of repair. Faults in these cables have taken a HONI transformer out of service
six times in the past one and a half years which is not a sustainable approach for continuity of

service, and it is also putting HONI assets at risk at the station.

The objective of this job is to address THESL’s safety and operational issues, as well as concerns

about HONI’s equipment.

1.2. Scope of Work

The total work required by the Bridgman to High Level PILC feeder replacement includes
replacement of eight feeders that run between Bridgman and High Level Station. The scope of
work identified for 2013 consists of necessary civil work. The feeders are A31BH, A32BH,
A37BH, A38BH, A43BH, A44BH, A45BH and A46BH. Since all these cables are single phase,
1500kcmil, a total of 24-1500kcmil cables, over a distance of 455m is needed. This equates to a
total distance of 10.9 kilometres of new 1500kcmil cable. Because of the lack of suppliers of
lead-based PILC cable today, along with the hazards associated with leaking PILC cable, the
1500kcmil PILC cable will be replaced with 1500kcmil TRXLPE cable. This cable is a larger
diameter and to accommodate this cable, the civil infrastructure needs to be rebuilt. The
modern standard 1,500kcmil TRXLPE cables will not fit in the existing three-inch ducts, so the
duct banks and cable chambers must be rebuilt. This required civil work is the proposed phase

of work for 2013, with an estimated cost of $3.9M.

JUs
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Figure 2: Project Map and Locations

Table 2: Required Capital Costs

Job Estimate | Job Title Job Year Total Estimated Cost
Number ($m)
27177 Bridgman to High Level PILC 2013 3.9

Feeder Replacement—Phase 1—

Civil
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Figure 5: Leaking Oil from PILC Cables Connecting Bridgman to High Level Stations

(January 18, 2012)

2. Piece Out and Leaker Repairs

2.1 Objectives
There are nine jobs in this segment to piece out rebuilt cable chambers and repair leaking PILC
cable in 2012 and 2013, anrd-2014 at an estimated cost of $5.5M. The discrete jobs are listed,

and locations depicted, in Table 3 and Figure 6, below, respectively.
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Table 3: Piece Out and Leaker Jobs

Job Estimate | Job Title Units Job Total Estimated
Number Year Cost (SM)
21216 Carlaw Station Piece Out and Leakers | 24 2013 0.51
21217 Leaside Station Piece Out and Leakers | 21 2013 0.18
21218 Esplanade Station Piece Out and 12 2013 0.11
Leakers
21219 Glengrove Station Piece Out and 15 2012 0.29
Leakers
21220 Cecil Station Piece Out and Leakers 17 2012 0.20
21221 Duplex Station Piece Out and Leakers | 41 2012 0.61
21222 Main Station Piece Out and Leakers 31 2012 0.58
19798 Windsor Station Piece Out and 8 2013 2.24
Leakers Il
19554 Terauley Station Piece Out and 49 2012 0.76
Leakers
Leakers
Leakers
24706 Basin-Station-Piece Outand-teakers 3 2014 805
2012 - 2013 Total 5.5M
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Figure 8: Before — Cable Chamber Requiring Piece Outs at Yonge and Merton

(January 16, 2012)

,é- g
L _f
0 i

Figure 9: After — Cable Chamber showing properly supported cables and splices in a cable

rack within the cable chamber (January 18, 2012)
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Table 4: Present Value of Options

Business Case Element PV (in Millions)
Option 1 — Deferral of Repair and Replacement Activities $36.16
Cost of Ownership [CO1]
» Environmental Cost $5.06
» Emergency Repairs—Additional Tool Time $31.10
Option 2 — De-energize Feeders within Cable Chamber during work
activities—Cost of Ownership [CO2] $3,005
»  Cost of Customer Interruptions $3,000
» Environmental Cost $5.06
Option 3— Repair Leakers and Cables Requiring Piece Outs When $30.38
Performing Emergency Work —Preset Value [CO3]
» 2012 Project Cost $19.9
» 2013 Project Cost $10.4
> 2014 Project Cost $29
Option 4— - Proactively Repair or Replace the Affected Cables — $22.2
Present Value [CO4]
» 2012 Project Cost $17.3
» 2013 Project Cost $5.2
> 2014 Project Cost $15
Option 1 versus Option 2 PV [CO1-CO2] -$2,969
Option 1 versus Option 3 PV [CO1-CO3] $5.8
Option 1 versus Option 4 PV [CO1-CO4] $14.0
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e Assume life cycle (and PV calculation) ends at age 100.

e Assume there is no change in total number of piece out/leakers from year-to-year

e Assume average cable chamber load is 3200kVA (6 feeders, 9MVA, operating at 60%
load)

e The time the feeders require to be de-energized is 1 hour

Given
e Total Cable Chambers with piece-out and leakers = 484
e Average PILC Cable Segment =0.157km
e Total Cable Chamber Population = 10,854
e Total Chambers visited = 28,576
e Total Chambers with Piece-out and Leakers visited in 2011 = 1,301
e Average age of PILC cable = 28 years
e Useful Life of PILC Cable = 75 years
e Event Impact = $30/kVA
e Duration Impact = $15/kVA*h

An outage impact is calculated using 3200 kVA for 1 hour.

Outage impact= (530/kVA)(3,200kVA) + (515/kVA*h)(3,200kVA*1h) =$144,000

The risk only remains if the cable with the piece-out or leaker does not fail, and is not replaced
with a new cable. Therefore, taking the average age of the population of PILC cables, and
multiplying the (probability of having a piece-out leaker) x (impact), a risk cost is calculated. This
risk is taken from the average age until the population is 100 years old, and done for each cable

chamber visited containing a piece out leaker. Finally, the present value in 2012 dollars is taken.

The present value of de-energizing until the cable is 100 years old is $2.3M per chamber. It is
assumed that a given load cannot be transferred to another feeder because the standby feeder

would also run in the cable chamber where work is happening, and be de-energized. Given

31

/C

/C



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B2

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | PILC Piece-Outs and Leakers Segment

1,301 chambers are visited a year, this number is $3 Billion if all feeders are de-energized each

time a worker is required to enter a chamber.

Option 3 — Repair or Replace Leakers and Cables Requiring Piece Outs when performing
Emergency Work

e Assume all 1,301 leakers/piece outs are addressed within a three-year time period.

e Even with staggering of work over a three-year period, do not account for existing risks

(environmental/de-energization) from year-to-year.

Because of space constraints in the cable chamber, the emergency work will be completed first
and then the repairs of the piece-out and leakers completed second, stretching half the job into
premium priced, over-time. Given that the Bridgeman to Highlevel station ties job cannot be

completed in this manner, only the piece-out and leakers jobs can be completed on over-time.

Considering the premium over time, and the fact that the dollars of this job are spent over a
three-year period, the job costs each year are:

2012 =$ 19,850,950

2013 =$ 10,358,037

2014=52.933222

The present value in 2012 dollars, equates to $30.4 Million using 6.06% discount rate.

Option 4 — Proactively Repair or Replace the Affected Cables
e Assume all 1,301 leakers/piece outs are addressed within a three-year time period.
e Even with staggering of work over a three-year period, do not account for existing risks

(environmental/de-energization) from year-to-year.
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All the dollars of this job are spent over a three-year period. Given the job costs each year:
2012 =$ 17,323,056
2013=55,179,018
2014 =51,466,610

The present value in 2012 dollars, equates to $22.2 million using a 6.06% discount rate.
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SUMMARY OF CHANGES IN THE UPDATE

e Increased 2012-2013 budget from $26.5 M to $30.3 M, an increase of $3.8 M
e 2014 jobs and spending shown in strike-through

e Corrected numerical and typographical errors
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Table 1: Summary of Segment Costs

Project Estimate | Project Title Year Cost Estimate

Number (sm)

20178 Handwell Standardization and 2012 $15.84
Remediation

25009 Handwell Standardization and 2013 $14.45
Remediation
Remediation

Total: $30.3

2. Why the Project is Needed Now

Handwells are among the top three structures with the highest number of contact voltage hits

as assessed by mobile scanning inspections (See Section Ill). Common causes include damage

from the elements, as handwells are exposed to harsh environmental conditions, third party

damage whenever the sidewalk is rebuilt or repaired, degradation of cable insulation, and

substandard installation of connections. If left untreated, the public may be exposed to the

potential safety risk posed by electric shock through contact voltage from the following sources:

e Contact of exposed conductor with metallic plates and covers;

e Direct contact with exposed conductor; or

e Indirect contact through another medium

0 Concrete structures (including sidewalks)

0 Conductive salt water saturates concrete and a voltage gradient forms

0 Metallic poles

JUF

JUF, US
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Handwell Replacement Segment

Number of Contact Voltage Hits by Asset in

2011

Figure 8 — 2011 Results by Asset Class

Additionally, Table 2 shows the number of energized (greater than 1 volt) handwells detected in

THESL's service territory.

Table 2 — Number of Energized Handwells

Year Numberof Energized Handwells Detected (>1 Volt)
2009 777

(Note: scanning commenced partway through 2009)
2010 1,219
2011 1,226
2012 524

(Note: includes results up to the end of March 2012)

Any contact voltage occurrences that are not proactively detected through mobile scanning

have the potential to harm members of the public. In 2011, there were eight recorded handwell
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contact voltage incidents which resulted in claims against THESL. These incidents are listed in

Table 3.

Table 3 — Contact Voltage Incidents on Handwells (2011)

Date Location Description of Incident
January 4 Wellesley/Bay Dog shocked

January 6 Bay/Elm Dog shocked

January 15 Yonge/St. Clair Dog shocked

January 21 York/King/Wellington Person shocked

February 11

644 Danforth Avenue

Dog shocked

March 8 Eglinton/Scarlett Dog and person shocked
March 26 638 Danforth Avenue Dog shocked
August 3 56 McGill Dog shocked
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v PREFERRED ALTERNATIVE

1. Project Description

The Handwell Replacement program will replace the above components which were installed
based on previous standards with new components meeting the current standards. This work is
intended to enhance public-safety by mitigating the potential risk of contact voltage through
ongoing handwell replacements. This approach is preferred, as opposed to deferring the

required work to some later date and not mitigating potential safety risks.

This work begins by addressing the highest risk areas in the downtown core due to higher
pedestrian traffic and a greater number of handwells with a resulting concentration of contact
voltage occurrences. THESL will then begin replacement in other areas of the City with
handwells that are identified as not being constructed to current standards. The cost of this
approach is an estimated $30.3 million to remediate about 4,665 handwells. This is expected to
result in replacement of the vast majority of metal handwells, thereby reducing the potential

safety risk of contact voltage to the public.

The alternative to the proposed replacement program would be to replace handwells reactively
when specific instances of contact voltage are identified, or if they fall within the scope of a
related distribution project. While this option would defer capital expenditures, it will also
result in a higher potential public safety risk. As the existing handwells continue to age and the
condition of the cables within them continues to deteriorate, an increase in contact voltage

occurrences is expected, further compounding the risk.

Moreover, even if this work is deferred in the short term, the existing handwells eventually will
require replacement due to their deteriorated condition. Reactive replacement costs may also
be higher for locations identified during contact voltage scans due to the costs of after-hours
work and delays in permitting. THESL believes that it is prudent to complete this work in the

near term in order to address the potential safety risk.
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2. Project Scope and Cost

Handwell replacement typically involves the following tasks:

e Excavation and removal of legacy handwells

e Replacement of active handwells with non-conductive units

e Replacement of underground secondary mains cable with a superior, dual-insulation

cable

e Remaking all connections in handwells to the current standard

Forecast costs are based on an average a handwell replacement cost of approximately $6,900

per unit and do not include unforeseen locations requiring remediation.

Table 4: Handwells - Summary of Project Costs

Project Estimate Project Title Project Year | Cost Estimate

Number ($Mm)

20178 Handwell Standardization and 2012 $15.84
Remediation

25009 Handwell Standardization and 2013 $14.45
Remediation
g ot

Total: $30.3
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced budget for 2012-2013 to $64.95 M as compared to $82.45 M, a reduction of
$17.50 M

e Reduced number of jobs proposed for 2012-2013 to 76 as compared to 90 as originally filed,
with jobs for 2014 to be addressed in Phase Two, as proposed

e 2014 jobs and spending shown in strike-through

e Replaced Figures 16-18 and 24-26 and Table 3 to include only forced outages

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

e Corrected numerical and typographical errors
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| EXECUTIVE SUMMARY

1. Project Description

1.1. Overview

Overall, the overhead plant of Toronto Hydro Electric System Limited (THESL) covers
approximately 53 percent of the total distribution system within the City of Toronto. This
document discusses the immediate need to address system-wide issues associated with
overhead infrastructure and proposes jobs to replace aged, deteriorated and non-standard
equipment. The main body of the document begins by describing the issues associated with
THESL's existing overhead plant and the options for addressing them (Section Il). This is
followed by summary of the work that THESL must perform on poles, transformers, conductors,
switches and porcelain hardware in 2012 and 2013 ard-20614 to improve safety and reliability
(Section 111).

1.2. Equipment Categories

1.2.1. Wood Poles

Currently, THESL has a total of 106,860 wood poles, of which 11.4 percent are either in poor or
very poor condition. This figure breaks down to approximately 2,650 poles in very poor
condition, requiring immediate replacement, and about 9,530 poles in poor condition, requiring
replacement in the near future (within three years). The Health Index used to assess the
condition of wood poles accounts for a variety of degradation factors. These can lead to
irreversible damage and include loss of pole strength, cross-arm rot, woodpecker or carpenter
ant damage, surface rot at various levels of the pole, pole top feathering, wood loss and
mechanical fire damage. Figures 5 through 13 in Section Il below illustrate the causes and
effects of pole degradation. In an extreme case pole degradation can lead to collapse as shown

in Figure A.
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Figure A: Fallen Pole on Acacia Road with Rotten Base

Maintaining wood poles in a satisfactory condition is essential for the delivery of reliable service
to utility customers; pole failures lead to service disruptions to customers, while weakened
poles present risks to THESL crew workers and potential safety risks. As part of the jobs

described below, THESL will replace approximately 4,124 poles during 2012-2013.

1.2.2. Completely Self-Protected (CSP) Transformers

Completely self-protected (“CSP”) internally fused transformers (“CSP transformers”) are legacy
installations that were put into service prior to amalgamation of the Toronto area's six municipal
electric utilities to form Toronto Hydro. CSP transformers contain fusing inside the transformer

tank and are typically mounted on 35-foot poles, as shown in Figure B. Once a CSP transformer

has failed in the field or the primary fuse has been activated, it must be replaced. In contrast,

the current standard for overhead, pole-mounted transformers (non-CSP transformers) requires

| 2
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External Primary
Fuse

Figure C: Standard Non-CSP Transformer

CSP transformers have been failing at an increased rate resulting in poor reliability. In addition,
the average repair time for CSP transformers is higher than for standard non-CSP transformers
because when the internal fuse operates on a CSP transformer, the entire transformer must be
replaced. For standard non-CSP transformers, in about half the outages, transformer
replacement is not required because THESL can address the outage by replacing the external
fuse while leaving the transformer in place. As a result, standard non-CSP transformer outages
have a significantly lower impact on Customer Hours of Interruption than CSP transformer

outages (See Section Il).

THESL plans to proactively replace 985 CSP transformers with standard non-CSP transformers in
conjunction with other overhead capital work conducted the 2012 to 2014 period. The drive to
improve the reliability and safety of THESL’s distribution system has necessitated voltage
conversion and rehabilitation of deteriorated assets throughout the city. CSP transformers
encountered within the areas designated this work will be replaced with standard non-CSP

transformers.

/C
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1.2.3. Overhead Conductors
Overhead conductors play a vital role in delivering power from sources of supply to points of

consumption. THESL faces two key issues with respect to overhead conductors: insufficient

ampacity from undersized conductors, resulting in inefficient feeder utilization and operational

constraints; and bare conductor that is susceptible to outages from tree contact.

Load growth in the system necessitates upgrades to undersized conductor to avoid
complications during the restoration of feeders. Furthermore, the overhead conductor asset
class is also the most susceptible to tree contact interruptions due to the lack of conductor
insulation and proximity to mature trees. Sustained interruptions caused by tree contacts on

the trunk portion of the feeder have risen by 60 percent from 2010 to 2011.

The replacement of undersized conductors with the current standard will allow for greater
amounts of load to be transferred during outages. Implementing this option would improve
operational flexibility by permitting system controllers to more effectively restore power
through sectionalizing or feeder load transfers. This will lead to more efficient restoration of

power to customers.

THESL plans to upgrade of undersized conductor as part of other overhead capital work by

integrating this initiative into jobs identified under as part of the Overhead Infrastrucure Capital

Segment (See Section Il).

Upgrading bare conductors with tree-proof conductors will improve reliability and mitigate the

risk of further outages as result of tree contact on feeder trunks. Investment in tree-proof

conductors also will help control future tree trimming costs. Runnymede TS and Leaside TS have

had the largest number of outages related to tree contacts and these outages have had the
highest impacts at the station level. Feeders from Runnymede TS and Leaside TS require the

upgrade of a total of 61 kilometres from bare insulated overhead conductor to 556.5

} /Us

/C
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Figure E: Broken Porcelain Insulator

THESL intends to replace 400 porcelain insulators yearly with the approved polymer standard in
each of 2012 and 2013 ard-2034. Typically, porcelain insulators would be replaced on feeders in
locations with deteriorated pole framing hardware including highly contaminated areas such as
those close to major highways as well as congested, heavily treed areas, and other areas where
the potential for failure is high and where there may be associated safety risks. Replacements
would occur as part of other overhead rebuild work identified under the overhead infrastructure

jobs below. The cost of this effort is over two years totals $1.04 million.

Porcelain pothead terminations also have the potential to fail in a catastrophic manner,
releasing porcelain shards and dispersing oil. This can damage other nearby electrical
equipment and public property. In addition, the dispersion of oil from the damaged
terminations may result in a fire or an environmental hazard. Figure F shows the results of a

porcelain pothead failure sending shards of porcelain onto the balcony of a nearby home,

| 8
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shattering the window of the family room and causing damage to the windshield of a nearby

police car.

Figure F: Failure Effects of the Porcelain Pothead Terminators

There are approximately 565 porcelain pothead locations. The majority of porcelain potheads

are located in the downtown core, with the remaining locations dispersed across the former

distribution service areas of Etobicoke and Scarborough. Starting in 2012 and continuing

through 2013, THESL plans to replace 50 locations annually, for a two-year total of 100 locations

(approximately 18 percent of the total population), by first targeting public thoroughfare

areas

such as sidewalks, bus stops and school zones. The estimated cost of this effort over two years

totals $2.23 million.

1.3. Job Structure

In Section Il below, THESL discusses the specific jobs that it is proposing under this segment in

2012 and 2013 ard-2814. The main approach used to structure these jobs is to identify

| 9
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Table 1 - Project Cost

Project Year Cost Estimate
(s M)
Overhead Infrastructure 2012 $25.40 JUF
Overhead Infrastructure 2013 $39.12
Overheadtnfrastructure 2014 $20-11

Job Total | $64.52

Reconciliation for job cost changes < $100,000 and rounding $ 0.43

Reconciled Total | $64.95

2. Why the Project is Needed Now

This segment is intended to address safety and reliability issues associated with aged,
deteriorated and non-standard equipment types described above. With respect to safety, the
failure modes associated with the equipment types described above create potential risks for
THESL crews and public at large. Only by beginning to eliminate these equipment types can

THESL begin to reduce these potential risks.

In terms of reliability, the general trend shows that overhead system reliability has deteriorated
over the five-year period from 2007 to 2011. More specifically, overhead switches, insulators,
and lighting arrestor failures have increasingly contributed to system outage levels. These
causes account for 69 percent of the Customer Interruptions (Cl) and 58 percent Customer
Hours Interrupted (CHI) of the total Overhead Equipment failures in 2011. The impacts of
overhead equipment on Defective Equipment Cl and CHI Contributions are shown in Figures G

and H.
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Average Interruption Duration Index (SAIDI). From a SAIFI perspective, overhead outages
account for 46 percent, 56 percent and 39 percent of the Defective Equipment-related outages
in 2009, 2010 and 2011, respectively. In terms of SAIDI, overhead outages account for 41
percent, 44 percent and 34 percent of the Defective Equipment-related outages for 2008, 2009

and 2010 respectively.

There are many critical issues regarding the condition of overhead assets which should be
addressed immediately. These issues have implications both for reliability and safety as

discussed in the following paragraphs.

3. Why the Proposed Project Is the Preferred Alternative

For each equipment category discussed in Section Il below, THESL presents the range of options
considered as alternatives to the proposed project. Where viable alternative replacement
options exist, they are explored. For example, wood poles can be replaced with concrete poles.
THESL considers this option, but concludes that, except in very limited circumstances, using
concrete poles would be inferior to using wood pole owing to the cost and characteristics of

concrete poles as explained below in Section Il.

For most equipment categories, however, the available options reduce to two: replacing the /c
equipment over 2012 and 2013 as proposed or deferring replacement to a future date. In /us
circumstances where the equipment being replaced is no longer standard owing to safety and

reliability issues (e.g., CSP transformers or porcelain insulators), THESL has adopted a new

standard equipment type that addresses these issues. Thus, in these circumstances, the

preferred replacement technology is already determined, only the timing of replacement

remains to be decided. To consider the benefits of the proposed replacement timing versus

deferral, THESL performed the Business Case Evaluation attached as Appendix 1.

In the Business Case Evaluation, the Overhead Infrastructure Segment represents an “in-kind”

replacement project in which the existing overhead assets are being replaced with new

| 13
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in 2015 were brought back to a present value and the difference between this value and the
Project Net Cost quantified for 2012 was taken as the Avoided Estimated Risk Cost. The final

results are provided in Table 1.

Table 1: Avoided Estimated Risk Cost for Overhead Infrastructure Project

Business Case Element Estimated Cost

(S M)
Present Value of Project Net Cost in 2015 $222 /e
(PV(PROJECT e cost(2015))
Project Net Cost in 2012 (PROJECTyer cost(2012)) $111
Avoided Estimated Risk Cost = $111 Jc
(PV(PROJECTNer cost(2015)) — PROJECT ner cost(2012))

Based on the safety and reliability benefits from completing this segment and the
demonstration in the Business Case Evaluation that undertaking this segment now as opposed
to 2015 has a lower net costs, the proposed segment is the preferred alternative. It is the least

cost alternative to customers.
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For these reasons, the preferred option, in most cases, is to replace aging wooden poles, which

have reached the end of their useful lives, with new wooden poles.

2.1.3. Wood Poles Selected for Replacement

The pole replacement program is an initiative aimed at replacing poles that are in very poor and

in poor condition. Pole replacements are also included in project areas targeted for overhead

work due to poor reliability performance and other ongoing issues with equipment condition.

Currently about 2.5 percent of THESL poles are in very poor condition, which represents about

2,650 poles. Of these, 14.8 percent, or about 393 poles, are located on the trunk portion of

feeders. In addition, 8.9 percent of poles are in poor condition, which represents 9,530 poles.

Of these, about 17.7 percent are located on the trunk portion of feeders, which represents

1,683 poles. Figure 18 illustrates the increasing number of poles in poor and very poor

condition from 2010 to 2013. If these poles are not replaced now, they will continue to

deteriorate and pose safety and reliability risks. Deferral of replacement to future years will

only increase the number of poles in poor and very poor condition requiring replacement.

v
Increasing number of poles in Poor and Very poor condition
16000
14000 12184
12751
12000
@ ® Poor and Very Poor poles
E 10000
s B Poles replaced
= 8000
'E 6000 B Very poor and poor poles being
5 replaced
4000
0 1038 157| 556| 1065 249.
2010 2011 2012 2013 2014
Year

Figure 18: Increasing Number of Poles in Poor and Very poor Condition

L If THESL is replacing all of the wood poles in an area, it may also replace some poles in fair condition, to
avoid having to return to the area and do spot replacements in the next few years. Poles in fair condition,
however, are not targeted by the replacement program.

| 30
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As mentioned previously, outages due to pole failures take a long time to restore (Refer to
Figure 16). If the pole causing the outage is located on the trunk portion of a feeder, the outage
can impact also as many as 3,000 customers. For these reasons, a wood pole replacement
program is necessary to address pole failures before they occur and expose customers to

lengthy outages.

Poles replacement priority is determined by pole Health Index information obtained as part of
the ACA, by a pole testing program and by field assessments conducted by experienced field
crew members and engineers. The poles that are identified for replacement are typically
located on the Worst Performing Feeders, except for poles that are identified as Danger and

Caution poles through an external contractor, which can be located anywhere.

THESL plans to replace approximately 4,124 poles during 2012-2013 (Refer to Table 2) at an
average cost of about $11,854. The total cost of the pole replacement program is $48.89
million. This cost covers all of the costs normally associated with replacing a pole, but does not

include the cost of replacing additional equipment located on the pole.

Table 2: Pole replacement Program

POLE REPLACEMENT PROGRAM

The replacement of poles is the most practical way to ensure the continued integrity of the
distribution system. This would enhance the safety of the public and THESL workforce and avoid
pole failures, as well as related customer claims. A reduction in pole replacement expenditures
to address end-of-life equipment will ultimately result in a continued rise in poor overhead

reliability.

Maintaining poles in satisfactory condition and replacing them when required is essential for the

delivery of reliable service to utility customers. Should this work be further deferred, the

| 31
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the standard non-CSP transformer procedure. The longer stick allows for a greater working
distance for the crew worker from the transformer and the potential risk of the lid blowing off
during re-energization. Furthermore, the standard non-CSP also has the external fuse in

conjunction with the current-limiting fuse to provide additional protection.

On CSP transformers, the internal fuse is designed to coordinate with the current limiting fuse
(CLF), but the effectiveness of this coordination depends on the nature of the internal fault and
whether the fuse has cleared properly. For example, a CLF was burning at CSP Transformer
T13102 on feeder 85M23 on July 05, 2004 and became a potential safety risk for crews at the
scene. As another example, on March 18, 2010, a crew arrived to find a lid blown off at CSP
Transformer T8040 on feeder SS58-F1. The concern for this crew was operating on such a CSP
with an 8-foot grip all stick. Incidents such as these create potential safety risks which can be

avoided with standard non-CSP transformers.
THESL estimates that CSP transformers comprise only 9.2 percent of all overhead transformers.
As shown in Table 3 and Figures 24 - 26, however, CSP transformers contribute

disproportionately to both the frequency and the duration of outages.

Table 3: 2005-2011 Transformer Forced Outages

Frequency cl CHI
Year CSP Non-CSP CSP Non-CSP CSP Non-CSP
2005 57 56 2209 3630 4923 4925
2006 47 44 11937 2042 8197 3727
2007 53 34 2929 1914 5872 3229
2008 27 45 1998 3513 1843 4872
2009 37 31 6820 4490 4062 2709
2010 61 36 9126 701 8777 2354
2011 32 47 3226 6477 2774 4900

\
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Figure 24: Summary of Forced Outages Due to Transformers
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Figure 25: Summary of Forced Cl Due to Transformers
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Figure 26: Summary of Forced CHI Due to Transformers

/C

Standard non-CSP transformers take approximately 195 minutes to replace. This is slightly

longer than the 180 minutes to replace CSP transformers, because the standard non-CSP

transformers require an additional 15 minutes to install the external fuse. However, because

the standard non-CSP transformers are replaced approximately half as many times as CSP

transformers, standard non-CSP transformer outages have a significantly lower impact on

Customer Hours of Interruption. Table 4 shows this decrease in outage duration. As this table

clearly demonstrates, the standard transformer provides increased reliability compared to its

CSP counterpart, due to its lower average restoration time.

Table 4: CSP vs Standard Non-CSP Transformer Outage Duration Comparison

Standard Installation

) Standardization
CSP Installation
Improvement

Minutes Out Due to
Blown Fuse (Typical)

15(0.5) + 195(0.5) = 105

180 42%

Note: 'The value of 105 minutes is based on a typical replacement time of 15 minutes for the

external fuse and 195 minutes for the replacement of both the transformer unit and fuse.

| 39



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B4

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Overhead Infrastructure Segment

standard non-CSP transformers. THESL plans to replace 985 CSP transformers with standard
non-CSP transformers as part of other conversion and rehabilitation work from 2012 to 2013.
This replacement is expected to reduce the number of CSP transformers operating past their

useful lives and reduce the number of CSP transformers remaining to be replaced.

Each proposed CSP replacement with a standard non-CSP transformer includes replacement of
the existing pole with a taller pole and installation of all associated external fusing hardware as

shown in Figure 20.

THESL proposes to replace CSP transformers as part of other overhead capital work by
integrating this initiative into regular work for rebuild jobs identified as part of the Overhead
Infrastructure segment. Replacing this asset as part of an overhead rebuild is the most efficient
approach because it allows THESL to undertake this work when crews are already in the area
replacing other overhead infrastructure. All CSP transformers in the areas identified for

overhead infrastructure rebuild will be replaced.

Option (b): Proactive Replacement of all CSP transformers with Standard Transformers

Proactive replacement of all CSP transformers with standard transformers would require that
this work be carried out independently of other proposed overhead distribution conversion and
rehabilitation activities. This would not be the lowest cost option as it would forego the savings
associated with replacing CSP transformers and other distribution equipment at the same time
as is proposed in Option (a). Not only does the approach presented in Option (a) result in lower
cost, it also concentrates CSP replacements in areas where distribution rehabilitation is most

needed because these are the areas where other overhead work is already planned.

Option (c): Reactively Replace Failed CSP Transformers with New CSP Transformers

Maintaining the status quo and reactively replacing CSP transformers as they fail would mean
that CSP transformers will continue to fail at an increasing rate. As shown in Figures 24 to 26,
CSP transformer failures had a disproportionate impact on transformer outages from 2005 to

2011. The failure rate for CSP transformers decreased from 2010 to 2011 because of an
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maximum capacity is overloaded. This is the minimum criteria established to undertake
sectionalizing during feeder restoration in the event of an outage. Based on a bus load growth
factor of one percent annually, THESL projects 24 feeders in the 27.6kV overhead distribution
system will be overloaded in 2012 and expects this number to continue to rise beyond 2013 and
2034. Figure 30 shows the projected peak loads and percentage utilization for these 24 feeders

in 2012, based on one percent bus load growth.
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Figure 30: Projected Overloaded Feeders

Undersized conductors impede efficient service restoration. During a fault condition, load is
typically transferred from one feeder to another, in order to restore as many customers as
possible, as quickly as possible. When a fault occurs on a feeder, the feeder receiving the

transferred load will be required to carry a higher load than under normal conditions.

Feeder utilization is defined as the actual loading of the feeder in relation to its maximum rated
capacity. The greater the utilization value for a given feeder, the less flexibility there is for

power system controllers to shift a desired amount of load to a feeder. Feeder load transfers
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Figure 34: 2001-2011 Forced tree outages on trunk portions of feeder

Figure 35 and Table 9 (below) present a breakdown of the 12 feeders in Runnymede TS and

Leaside TS that were affected by tree-related outages on the feeder trunk circuit. There is

approximately 61 kilometres of bare conductor on these 12 feeders. The proportion of such

bare conductor on the trunk varies between two to 50 percent.

Feeder Breakdown in Runnymede TS and Leaside TS

16

CircuitLength {KM)

11-mM3

11-M1 11-m2 11-M8 11-M7 11-M5 11-M4 34-M5 34-Mm7 244 34-M1

Feeder

B (runk Bare Conductor B lotal Feeder Fercentape

Porcentage

24-mM2

Figure 35: Runnymede TS and Leaside TS feeder breakdown
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Table 9: Runnymede TS and Leaside TS feeder breakdown

Feeder Trunk Bare Conductor Total Feeder Percentage
(kilometres) (kilometres) (%)
11-m1 5.1136 13.48179 38
11-m2 9.7512 26.9035 36
11-M3 5.5771 11.32926 49
11-mMm4 5.5373 25.95147 21
11-M5 6.9671 31.56462 22
11-M7 5.898 21.34093 28
11-M8 11.4738 38.69671 30
34-M1 0.5 19.91791 3
34-M2 0.5555 23.86875 2
34-M4 1.417 26.64363 5
34-M5 3.3918 15.91608 21
34-M7 4.7133 35.59178 13
TOTAL 60.9 291.21 21

Tree contacts on a feeder trunk circuit will result in an outage that impacts all customers
connected to the feeder, and cause the station circuit breaker to lock out. Figure 36 shows the
total number of customers on each of the 12 identified feeders from Runnymede TS and Leaside
TS. Thus, on each of these feeders, approximately 2,800 customers on average would
experience a forced outage should there be tree contact with the feeder trunk. Tree contacts
on certain feeders such as 11-M8 and 11-M5 would have the greatest impact because of the

number of customers they serve and the amount of bare conductors on their trunks.
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As previously stated, there are 96 feeders on which a portion of the conductor is undersized

(less than 556.5 kcmil). These undersized portions total 82 kilometres of undersized conductor

located on the trunk portions of THESL’s 27.6 kV distribution system. Anticipated load growth

on feeders with undersized conductor will exacerbate load transfer challenges during feeder

restoration. Of the 96 feeders with undersized conductor, nine of them will be overloaded in

2012 (utilization ratio of greater than of 75 percent). The nine feeders that are both overloaded

and have undersized conductor are shown on Figure 33. These nine feeders have approximately

seven kilometres of undersized conductor that inhibits effective load restoration. These nine

feeders need to be upgraded to THESL's standard size of 556.5 kcmil immediately.

THESL plans to upgrade undersized conductor as part of other overhead capital work by

integrating this initiative into jobs identified below in Section IIl.

Option (b) Feeder reconfiguration, as part of other capital work, to balance overloaded

circuits

and relieve strain due to undersized conductor

Feeder reconfiguration capital projects allow for permanent load shifting and phase balancing to

reduce the existing overall state of feeder operating loads. It includes permanent switching

operations, switch relocations and installations, and other asset installations or upgrades

such

that operating loads are manageable and suitable points for load transfer exist to improve

operating flexibility. This approach can alleviate excess loads on feeders with undersized

conductor. However, depending on the specific feeder analysis, the options for reconfiguration

on any given overloaded feeder may require intensive capital work to install, upgrade, or

relocate assets. The cost of reconfiguration would likely be significantly greater than the

$220,000 cost to replace the seven kilometres of undersized conductor on overloaded feeders in

Option (a).
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In 2012 and 2013, THESL plans to replace a total of 683 porcelain in-line disconnect and air-
break gang-operated switches. The yearly breakdown is as follows: 210 locations in 2012 and
473 in 2013. The replacements will be targeted at 4kV and 27.6kV locations across the system
(4kV switches will be replaced with 27.6kV units in voltage conversion projects). The proposed
replacements represent approximately five percent of THESL's installed overhead switch

population.

Option (b): Replace All In-Line Disconnect and Manual Air-Break Gang-Operated switches on
the overhead distribution system with SCADA-Mate R2 switches

The functions of these switch types cannot be eliminated as they are required for the operability
of the distribution grid. SCADA-Mate R2 switches can be used instead of these switch types to
perform the necessary functions. The SCADA-Mate switches are faster and remotely operable,
which will reduce restoration times, improve SAIDI and allow THESL to better manage service
interruptions during outages. While this option could address the safety and reliability issues
associated with these switches, it is not feasible because of the number of units involved. The

cost and outage time required for this option would be prohibitive.

Option (c): Allow the In-Line Disconnect and Manual Air-Break Gang-Operated switches to fail

and replace them on a reactive basis

Though this option slowly reduces the number of In-Line Disconnect and Manual Air-Break
Gang-Operated switches on the system by attrition, it does nothing to address the potential
safety risk associated with the switches and their failure. Deferring the replacements of the
end-of-life switches is also not an option as the health of the switches will only get worse over
time and lead to longer restoration times. This is not a feasible option because it does not

address the problems posed by these switches.

2.5. Porcelain Hardware

2.5.1. Issues with Porcelain Hardware

Porcelain insulators are a potential safety concern because their failures can result in shards of

jagged debris falling from the overhead distribution system. They are also a reliability concern
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With regard to arresters and terminators, many utilities in North America are switching over
from porcelain to polymer due to reasons enumerated earlier in this document. Porcelain post
insulators mounted on steel, concrete and word structures have experienced cascading
mechanical failures due to impact loads because of the rigidity of the structures. In THESL's
experience, probably due to pressure-fitted mountings, the failure mode of arresters and

terminators is typically explosive, which leads to safety concerns for both crews and the public.

Deferral of porcelain insulator replacement would increase the potential risk to public and
worker safety as the equipment continues to age and failure rates climb. Porcelain potheads
are legacy standards associated with PILC cables. Current work practices require the use of XLPE
cables with polymer terminations for most applications since they are lighter, have improved
electrical and thermal properties and require less specialization for termination and splicing.
Deferral of this work would prolong the use of PILC, which is increasingly difficult to source and

requires worker specialization that is difficult to maintain.

The current practice would be to reactively replace failed porcelain insulators, and porcelain
potheads with the current approved polymer standard. Waiting for failures to occur before
replacing these items will continue to expose the public and THESL workers to potential safety

risks.

2.5.2. Options for Addressing Porcelain Hardware
The following options were considered in mitigating the risks associated with these assets:
(a) Proactively replace porcelain equipment with the approved polymer standard

(b) Reactively replace porcelain equipment with the approved polymer standard

Option (a): Proactively replace porcelain equipment with the approved polymer standard

Under this option, THESL proposes to replace 400 porcelain insulators yearly with the approved
polymer standard in each of 2012 and 2013 and-2844. Typically, porcelain insulators will be
replaced as part of other overhead rebuild work identified overhead infrastructure jobs shown

below in Section Ill. The estimated cost of this effort over two years totals $1.04 million.
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Currently there are approximately 54,100 porcelain insulators in the overhead distribution

system located across all of the THESL distribution service area.

THESL will be replacing porcelain insulators on feeders in locations with deteriorated pole
framing hardware including highly contaminated areas such as those close to major highways as
well as congested, heavily treed areas and other locations where the potential for failure is high

and where there may be associated safety risks.

There are approximately 565 porcelain pothead locations. The majority of porcelain potheads
are located in the downtown core, with the remaining locations dispersed across the former
distribution service areas of Etobicoke and Scarborough. Starting in 2012 and continuing to
2013, THESL plans to replace 50 locations annually, for a two-year total of 100 locations
(approximately 18 percent of the total population), by first targeting public thoroughfare areas
such as sidewalks, bus stops and school zones. The estimated cost of this effort over three years

totals $2.23 million.

Option (b): Reactively replace porcelain equipment with the approved polymer standard

In Option (b), THESL would reactively replace porcelain insulators and potheads with the current

approved polymer standard for each asset when they fail.

Option (a) is preferred because it better addresses the associated safety and reliability issues.
As this equipment poses reliability and potential safety concerns, the sooner it is removed from
the system the less likely it is to cause outages, injuries and property damage. Option (b),
reactive replacement, also would result in a higher unit cost for replacement. Unit costs would
be higher because crew members will be required to make replacements on an incident by

incident basis.

2.6. Avoided Risk Costs from the Overhead Infrastructure Segment
The effectiveness of the Overhead Infrastructure segment can be further highlighted by
determining how much cost is avoided by executing this work immediately as opposed to

executing it in 2015. These avoided costs include quantified risks, taking into account the assets’
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probability of failure, and multiplying this by the various direct and indirect costs associated with
in-service asset failures, including the costs of customer interruptions, emergency repairs and

replacement.

Carrying out immediate work on this asset class will result in an avoided estimated risk cost of
$111 million, which represents the avoided cost of executing the work immediately as opposed
to deferring until 2015. This figure shows that there are substantial economic benefits from
executing this work immediately. These results are further explained within the Appendix
section. In addition to the avoided risk cost, by the time the Overhead Infrastructure segment is
completed in 2014, approximately 30,000 Cl and 18,500 CHI can be mitigated when compared

to a run-to-fail approach.
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v DESCRIPTION OF WORK

1. LISTING OF ALL JOBS

1.1. 2012 Jobs

Job Job Title Year Cost Estimate | Section
Estimate (S, millions) Reference
Number
20572 Magellan / Giltspur OH Rebuild 2012 $1.62 3
20892 Arrowsmith Overhead Rebuild 2012 $0.76 4
20873 Riverside Dr VC Part #2 2012 $1.34 5
23677 Chipping Crossburn 53M10 OH Rebuild | 2012 $0.28 40
20875 George Andersen and Culford Rd. 2012 $1.63 40
Overhead Rebuild
24668 Rebuild Broadlands MS Area with VC 2012 $1.34 6
16616 Manby TS Load Transfer to Horner TS 2012 $0.95 8
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Job Job Title Year Cost Estimate | Section

Estimate (S, millions) Reference

Number

19581 Replacement of non-standard and 2012 $0.53 41
overloaded transformer

19454 X11524 Replacement manual switch 2012 $0.07 42
with SCADA, EYA11L

19453 X11525 Replacement manual switch 2012 $0.07 42
with SCADA, EYA12L

19455 X11526 Replacement manual switch 2012 $0.08 42
with SCADA, EYA14L

19792 X12158 Replacement of manual tie 2012 $0.53 42
switches with SCADA 53-M7

19892 X12176 Replacement of manual tie 2012 $0.38 42
switches with SCADA 53-M5

19894 X12182 Replacement of manual tie 2012 $0.20 42
switches with SCADA 34M5, 34M6
34M7

19452 X10449 Replacement of manual switch | 2012 $0.07 42
with SCADA EYA13L

18456 E11374 SCADA Installation 34M6 2012 $0.79 42

17801 E10387 Bermondsey SCADA 2012 $0.29 42
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Job Job Title Year Cost Estimate | Section

Estimate (S, millions) Reference

Number

20391, E11088 North York SCADA 53M10 Area | 2012 $0.31 42

19965 A

24060 E12744 - Bell Line Conversion 2012 $0.08 42

21531 Overhead Rebuild R43M28 2012 $0.80 9

24666 80M6 Feeder OH Enhancement 2012 $0.99 10

24598, E12436 — NY8OM6 Feeder OH 2012 $1.14 10

19871 Replacement of CSP Transformer 2012 $1.42 11

20946 W12462 — 3 Phase Extension along 2012 $0.27 45
Rockford

20684 W12397 - Safety Alert SMD-20 Switch 2012 $0.50 7
Replacement

20565 FESI CSP and Conductor Replacement 2012 $4.41 40

20578 E12358 OH Rebuild of sections of the 2012 $1.58 13
Overhead Distribution on NY51M21,
Part1

20595 E12361 OH Rebuild of sections of the 2012 $0.83 13
Overhead Distribution on NY51M21,
Part 2

20848 E12459 Banbury/Post Rd OH Rehab: 2012 $0.26 13
NY34M6, NY53M24, NY51M21

20774 E12433 Conversion feeder SCKHF2 to 2012 $0.90 14
27.6kV

21457 E13110 NYSS68-F9 OH Rebuild at 2012 $0.54 48
Pleasant View

20881 E12457 - CSP Transformer and Pole 2012 $0.44 50
Replacement

2012 Overhead ICM TOTAL $25.40
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1.2. 2013 Jobs

Job Job Title Year Cost Estimate Section
Estimate Reference
Number
20416 X12318 34M1 SCADAmates 2013 $0.17 42
Installation
20659 W12383-0H Switch 2012 $0.21 42
Replacements to SCADA
Controlled Switches
22598 W13271 3 Feeder Riser SCADA | 2013 $0.29 42
Switch Installations Hydro
RoW
21190 E12508 OH Rebuild of the 2013 $1.79 15
Overhead Distribution on
NY80M4 Phase 1

/UF
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Job Job Title Year Cost Estimate Section
Estimate Reference
Number
21193 E12509 OH Rebuild of the 2013 $1.08 15
Overhead Distribution on
NY80M4 Phase 2
21785 E13153 Rebuild of the 2013 $1.69 16
Overhead Distribution on
NY51M8
19775 X13109- 34M6 -Replacement 2013 $0.97 17
of non —standard CSP
transformers and conductor
20939 W12442 - FESI Rebuild and CSP | 2013 $1.39 18
Replacement Ph#1 NY85M1
21517 W13113 - FESI Feeder Rehab 2013 $0.71 20
and CSP replacement Ph#1
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Job Job Title Year Cost Estimate Section

Estimate Reference

Number

21518 W13115 - FESI Feeder Rehab 2013 $0.50 20
and CSP replacement PH#2

21639 W13130 - Refurbish OH Feeder | 2013 $1.35 21
- Epsom Downs

21690 W13131 - Refurbish OH Feeder | 2013 $1.40 21
Falstaff Area Ph#2

22184 W13198 — Refurbishment of 2013 $1.24 22
trunk feeder — Regent Road
and Wilson Avenue

22208 W13205 — Refurbish Feeder 2013 $1.21 22
Laterals Phase 1 of 2

22180 W13204 - 2013 $0.80 25
Elynhill_Ellerslie_Betty Ann_
Park Home Ph#2 Overhead
Rehab NY80M1

21920 W13185 - 80M1 Carney Rd 2013 $0.70 25
Distribution Rehab

22037 W13188 - 80M1 Finchhurst Dr | 2013 $0.15 25
and Fleetwell Crt OH Rebuild

22041 W13189 - 80M1 Stafford Rd 2013 $0.19 25
and Cloebury Crt

21876 W13182 - Rehab 2013 $0.13 25
Eldora_Kensington_Elmview
80M1

21998 Clarkhill Glenborough Park 2013 S0.64 25
Ancona Overhead Rebuild
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Job Job Title Year Cost Estimate Section

Estimate Reference

Number

22173 80M1 Ellerslie_Betty Ann_ 2013 $0.58 25
Park Home Ph#1 OH rehab

23567 W13351 FESI Rebuild and CSP | 2013 $2.01 18
Replacement Ph#2 (NY85M1)

24161 W13376 Voltage Conversion 2013 $1.59 26
Rennie Park (TOB1RK)

20296 OH Rebuild Spenvalley Dr and 2013 $0.69 43
Surrounding Area

22203 E12570 - NY53M25 2013 $1.20 27
Rehabilitation of the OH
Distribution on

21578 E11742 - Rehabilitation of the | 2013 $0.42 27
OH Distribution on
SCNA47M13

20773 W12123 - Churchill/Wynn OH 2013 $1.02 28
Rehab and VC (SS60-F2 to
80M1)

20412 W12306 - FESI NY55M25 OH 2013 $0.91 45
Feeder Equipment Rehab

21999 W13167 — Clayson/Bartor 2013 $1.10 46
Trunk Feeder Reconfiguration
and Refurbishment

22229 E12574 Overhead 2013 $0.83 48
Rehabilitation of SCREF3

21569 W13122 — FESI Refurbish OH 2013 $0.50 23
Feeder (30M10)

23430 P03 Evans Avenue and Royal 2013 $0.80 49
York Rd, Reconfiguration of
Feeders
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Job Job Title Year Cost Estimate Section

Estimate Reference

Number

22245 W13211 - Goulding MS F1 and | 2013 $1.20 31
F2 VC Ph#1

22248 W13216 - Goulding MS F1 and | 2013 $0.99 31
F4 VC Ph#2

24951 Danger and Caution pole 2013 $1.86 2
replacement

20456 Spenvalley OH Rebuild 2013 $1.12 3

20499 W12339/P03 FESI CSP and 2013 $0.85 40
Conductor Replacement on
YK11M1 off Weston Road and
Jane Street

20379 CSP and Conductor 2013 $1.02 40
Replacement

24669, Rebuild Broadlands MS Area 2013 $2.13 6

24851, with VC

24881

19785 X12156 Replacement of the 2013 $0.30 42
manual tie switches with
SCADA 53-M8

19837 X12163 Replacement of 2013 $0.52 42
manual tie switches with
SCADA 53-M6

19806 W12089-Remote SCADA 2013 $0.09 42
Switch Install Bathurst TS

22850 E12890 - NYBOMG6 Feeder OH 2013 $0.37 10
Enhancement Phase 3

23696 W12669 — Martin Ross and 2013 $0.41 12
Flint Rebuild NY85M7

2013 Overhead ICM Total $39.12
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13— 2014debs

Job JobTitle CostEstimate | Seetion

Estimate Referenee

Number
NYSIMI3

22994,  E14136 OH Upgrade SCNAR4A3ZM24 $0-88 430

22958  E14117 OHRebuild-R43M28 $75 430
Aylesworth-Kennedy

23978  E14286 OH Rebuild-and-Voltage $6.94 431
Conversion-of NYSS64R2 from
Ruddingten-MS
intersectionSteels-Ave-W-and-Westen
RB-

22960 | 38M27 North-Queen-conductor $0-21 433
Upgrade

23089 | WA4150-OH FecderRehab-Mivan/ $1.02 434
Penn

23093 | OHFeederRehab—Fineh-IWestons/ $0.64 434
Foryork

23873 | WA4278-OverheadRebuild $0.72 425
Buplex/Chureh/Parkview

23364 | OHFeederRehab—Alexdon; $6:54 445
Chesswood-Champagre

24129 | WA4320—Ardwick-Overhead-Spet $6:49 435
Replacement
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Estimate Reference
Number
Overhead Rebuild-Finch- TS-NY55M27
Rebuild-Finch TS
Overhead Rebuild Finch TS
Weston,Fenmar{NY55M1}
Phase 1
WestmountMSRB-F1
Westmount-MS-Phase 1
Overhead-Rebuild
rebuildand-conductorupgrade
23979 W14285 - Pallatt OH and UG lateral 2014 | So24 439
Rebuild
23361 30M7-OH Upgrade-and-ETRF2-OH-/C 2014 | s2.04 449
andMVCof 3 SCXGE3
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Estimate Reference

Number

23323 | W14181 Kingsway-MS—OH Voltage | 2014 | $0.66 4.48
Conversion{ETEF1}

2014 OverheadlCMTotal $20-11

2. Pole Replacement of Level 4 and 5 Poles (Danger and Caution poles)

2.1. Objectives

The purpose of this job is to replace poles that have been identified as level 4 and 5 poles
(Danger and Caution poles) by an external contractor “Ontario Pole Inspection Services”. This
contractor uses different method of inspection to determine the pole condition such as sound
and bore inspection and software engineered to determine remaining pole strength. The poles
are tested at different points to identify pole-top feathering, cross-arm rot, cracks, surface rot at
ground level, above ground level and below ground level. Poles tested receive a score from 0 to
5. A score of 0 means that there is no evidence of pole damage and a score of 5 indicates that
the pole is in very bad condition. A level 4 pole is one that should be replaced in a short period

of time to avoid failures. A level 5 pole is a pole that should be replaced as soon as possible.

2.2. Scope of Work

The scope of work for this job is to replace 275 poles that have been identified in level 4 and 5

(Danger and Caution poles). The replacement of the poles will occur across the City of Toronto.

There is a back-log of poles in level 4 and 5 condition that require replacement. In 2010, testing

of 83 poles with an average pole Health Index (HI) score of 28, indicating that the poles are in /c
very poor condition. For 2011 there are 192 poles with an average HI score of 15, falling under /c
the category of poles in very poor conditions. The poles require immediate replacement in

order to prevent pole failures.
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2.3. Required Capital Costs

Job Estimate | Job Title Year Estimated Cost ($M)
Number
24951 Danger and Caution pole replacement 2013 $1.86

Total: $1.86

3. Magellan / Giltspur / Lomar / Spenvalley Overhead Rebuild

3.1. Objectives

The purpose of this job is to rebuild sections of the distribution feeder 55M25 in the Magellan /
Giltspur / Lomar area. The primary overhead distribution plant on 55M25 requires short-term
targeted rehabilitation in order to address reliability concerns (Refer to Figures 58 and 59).

55M25 has experienced seven sustained interruptions in the past year.

3.2 Scope of Work

The scope of work for this job is to rebuild the existing overhead distribution to THESL standards
in the area along Magellan/Giltspur / Lomar. This job will address aging and non-standard
assets such as poles, switches, CSP transformers, insulators and undersized conductor in areas
that have failed or have a high probability of failing in the near future. The number of sustained
outages has increased with a high proportion due to faults on the overhead plant. These
sustained outages have significantly impacted the number of customers affected at over 20,000
customers interrupted in 2011. An immediate rebuild targeting end of life and non-standard
equipment will likely reduce the probability of future outages and improve the reliability to the
customers in this neighbourhood. Deferral will increase the risk of future outages on these

aging assets that have a high probability of failure.

JUF, US
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3.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost ($M)

Number

20572 Magellan / Giltspur OH Rebuil 2012 $1.62

20456 Spenvalley OH Rebuild 2013 $1.12 JUs
Total: $2.74

4, Arrowsmith Overhead Rebuild JUS

4.1. Objectives

The purpose of this job is to rebuild the existing overhead distribution system in the Arrowsmith

area with standardized equipment. Outages on this portion of the distribution system are JUS
attributable to overhead equipment failures and contacts by animals. The primary overhead

distribution plant requires immediate targeted rehabilitation in order to address reliability

concerns

4.2, Scope of Work
Figure 60 shows the increasing trend of outages on 35M12, particularly due to overhead
equipment such as defective transformers; disconnect switches, lightning arrestors, and

conductor.




ICM Project

Toronto Hydro-Electric System Limited

Overhead Infrastructure Segment

EB-2012-0064

Tab 4

Schedule B4

Filed: 2012 May 10
Updated: 2012 Oct 31

10

35M12 Qutage Frequency

2009

2010 2011

B TRANSFORMER - CSP / OVERHEAD EQUIPMENT /
DEFECTIVE EQUIPMENT

W SWITCH - DISCONNECT / OVERHEAD EQUIPMENT /
DEFECTIVE EQUIPMENT

W SQUIRREL / ANIMALS / FOREIGN INTERFERENCE

B RAIN EXTREME [ ADVERSE WEATHER

M RACCOON/ ANIMALS / FOREIGN INTERFERENCE

W LIGHTNING ARRESTOR fOVERHEAD EQUIPMENT /
DEFECTIVE EQUIPMENT

W LIGHTNING

B [NSULATOR - LINE POST PORCELAIN / OVERHEAD
EQUIPMENT / DEFECTIVE EQUIPMENT

B [NSULATOR - LINE POST POLYMERIC / OVERHEAD
EQUIPMENT / DEFECTIVE EQUIPMENT

B CONDUCTOR - PRIMARY / OVERHEAD EQUIPMENT
/DEFECTIVE EQUIPMENT

W CABLE- PRIMARY / UNDERGROUND EQUIPMENT /
DEFECTIVE EQUIPMENT

Figure 60: 35M12 Outage Frequency

The overhead plant surrounding Arrowsmith Avenue Drive consists of deteriorating equipment.

The scope of work for this job is to rebuild the overhead infrastructure on feeder 35M12

specifically in the area of Arrowsmith Avenue Drive. The job will include the replacement of

poles porcelain equipment, overhead transformers to adjust to current THESL standards.

4.3. Required Capital Costs

Job Estimate | Job Title Year Estimated Cost (SM)
Number
20892 X12460 - Arrowsmith Overhead 2012 $0.76
Rebuild
Total: $0.76

/C

/Us
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6.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number (SM)
24668 Rebuild Broadlands MS Area with VC | 2012 $1.34
24669 Rebuild Broadlands MS Area with VC | 2013 $0.16
24851 Rebuild Broadlands MS NYSS59 Area 2013 $1.75

with VC-Ph2
24881 Rebuild Broadlands MS SS59 Area 2013 $0.22

with VC-Ph2 -Install Poles

Total: $3.47

7. Safety Alert SMD-20 Switch Replacement

7.1. Objectives
The purpose of this job is to replace SMD-20 Switches whose pin assembly had been modified

from the original design at various locations around Etobicoke.

7.2. Scope of Work
The scope of work is to remove 81 porcelain switches that were identified to have their pin
assembly modified and replace with new polymer type SMD-20 units at different locations in the

South end of Etobicoke.

Switches containing this modification have been primarily found in the South end of Etobicoke.
The modification was to limit the travel of the fuse when the switch was in an opened position
so that the fuse would not swing open fully (approximately 180 degrees) and potentially contact
other apparatus that may be below it. The problem is that the pin may limit the travel of the
fuse such that there will be inadequate air clearance between the top of the fuse and the top of
the switch needed to prevent arcing. The primary concern is that the modification may cause
arcing that could compromise the safety of people in the vicinity as well as THESL field crews.
Limiting the fuse travel may also further interfere with other activities such as using the
loadbreak tool or fuse replacement. A further concern with these switches is the porcelain
construction which has been identified as a safety issue as well as reliability problem considering

the high failure rate observed with porcelain insulated switches.
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Firm Capacity (MVA)

YEAR
MANBY (230KV/27.6KV) TS Present Future
100% | 95% | 100% | 95% | 2010* 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
B&Y 63 60 63 60 68 6 69 70 71 71 72 73 73 74 74
Q&Z (Bus load includes load supplied to Hydro One) 63 60 63 60 61 61 61 62 By‘ 63 64 65 65 66 67
V &F 12 106 12 106 94 97 99 100 101 102 103 104 105 107 108
Total of all Buses 238 226 /ﬁ& 226 223 226 228 231 234 236 238 241 243 246 249
Surplus MVA 15 12 /lﬁ 7 4 2 0 3 5 -8 -1
% Loading (Load/2010 firm Cap) 94 95 96 97 98 99 100 101 102 103 105
o K
Manby TS:
¢] B-Y Bus requires load P Manby TS:
relief in 2011 Q-Z Bus requires load
L 8 relief in 2014
1 Figure 61: Loading Capacity
2
3 In order to transfer the proposed load, THESL must run two feeders north from Horner TS to
4  pick up the Manby TS loading. This requires civil construction at Horner TS egress and along the
5  eastside of Kipling Avenue. The scope of work for this job involves three new poles including
6  two feeder risers, eight cable chambers, two kilometres of underground cable, and eight
7 switches.
8
9 8.3. Required Capital Costs
Job Estimate Job Title Year Estimated Cost
Number (SmM)
16616 Manby TS Load Transfer to Horner TS 2012 $0.95 JUF
Total: $0.95
10 9. Overhead Rebuild on feeder SCNAR43M28
11
12 9.1, Objectives
13 The objective of this job is to rebuild the overhead infrastructure on feeder SCNAR43M28 with
14 the replacement of deteriorated poles, porcelain infrastructure (insulators and switches), CSP
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Figure 64: SCNAR43M28 CI
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Figures 63 and 64 show the impact of Customers Hours Interrupted and Customers Interrupted

(CI) (CHI) for tree contact and porcelain switches.

This job will take place in the area bounded by Midland Avenue, Warden Avenue, St. Clair

Avenue and Lake Ontario.

9.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number (M)
21531 E131110verhead Rebuild 2012 $0.80
SCNAR43M28
Total: $0.80
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this heavily-treed area in order to prevent further outages due to tree contact. The area for job
2466 is bounded by Kenneth Avenue, Bishop Avenue, Estelle Avenue and Sheppard Avenue East.
The area for job 24598, 22850 is bounded by Bayview Avenue, Empress Avenue, Dudley Avenue

and Sheppard Avenue East.

10.3. Required Capital Costs

Job Estimate | Job Title Year Estimated Cost

Number ($™M)

24666 E11243 — 80M6 Feeder OH Enhancement 2012 $0.99

24598, E12436 — NYS8OM6 Feeder OH Enhancement | 2012 $1.14 JUF

Phase 3 NYS8OM®6

22850 E12890 - NY8OM®6 Feeder OH Enhancement 2013 $0.37
Phase 3

Total $2.50

11. Overhead Rebuild on feeder 35M1

11.1. Objectives

The objective of this job is to reduce the probability of outages due to the failure of CSP
transformers and non-standard equipment on feeder 35M1. The non standard equipment had
been the major contributor to the rise in the number of sustained outages on this feeder from
seven outages in 2009 to nine outages in 2010 and then to 15 outages in 2011. The significant
decline in the reliability of this feeder indicates the need to address it in 2012 to improve service

to the 1,854 customers that it serves.

11.2. Scope of Work

As shown in Figure 66, there were 15 sustained interruptions in 2011. In the first three months
of 2012, the feeder has already experienced five outages. There is an urgent need to upgrade
deteriorating assets on this feeder, which have contributed the increase in CHI from 420 in 2009

to 74,383 in 2010 and 13,997 in 2011.
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B TERMINATOR / UNDERGROUND EQUIPMENT / DEFECTIVE EQUIPMENT

B SQUIRREL / ANIMALS / FOREIGN INTERFERENCE

B SNOW EXTREME [ ADVERSE WEATHER

2009
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Figure 66: 35M1 Outage Frequency

2012

The scope of this job is to replace the non-standard equipment on the feeder. This job will

target CSP transformers, aging poles, porcelain switches and lightning arrestors, and will install

tree proof conductor in areas of the feeder that are heavily treed. Animal guards will be

installed to reduce any faults that may occur from animal interference.

11.3. Required Capital Costs

Job Estimate

Number

Project Phase

Year Estimated Cost

(SM)

19871

X12175 Replacement of CSP Transformer

2012 $1.42 JoF

Total: $1.42
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12. Martin Ross and Flint Road Overhead Rebuild

12.1. Objectives

The objective of this job is to rebuild the overhead distribution system in the area of Martin Ross
Avenue and Flint Road due to the deteriorating condition of the assets that are past their useful
lives. This job will replace non-standard and deteriorating equipment that pose a potential

safety risk to the public and THESL personnel.

12.2. Scope of Work
Feeder NY85M7 has experienced eight outages in the past year. There is an urgent need to

upgrade deteriorating assets on this feeder to avoid further outages.

The scope of this job is to replace the non-standard equipment on the feeder. This job will
target CSP transformers, aging poles, porcelain switches and will install tree proof conductor in
areas of the feeder that are heavily-treed. Animal guards will be installed to reduce any faults

that may occur from animal interference.

12.3. Required Capital Costs

Job Estimate Project Phase Year Estimated
Number Cost (SM)
23696 W12669 — Martin Ross and Flint Rebuild 2013 $0.41
NY85M7
Total: $0.41

13. Overhead Rebuild of Sections of Feeders NY34M6, NY53M24, NY51M21

13.1. Objectives
The purpose of this job is to replace old and deteriorating overhead assets and undersized

conductors on sections of the feeders with newer and more reliable lines and equipment that
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metres from Berkindale Drive to OH Harrison, 455 metres along Harrison Road and 508 metres

along Heathcote Avenue E-W and South (ends 27F3 NOP).

13.3. Required Capital Costs

Job Estimate | Job Title Year Estimated Cost
Number (SM)
20578 E12358 OH Rebuild of sections of the 2012 $1.58

Overhead Distribution on NY51M21, Part 1

20595 E12361 OH Rebuild of sections of the 2012 $0.83
Overhead Distribution on NY51M21, Part 2

20848 E12459 Banbury/Post Rd OH Rehab: 2012 $0.26
NY34M6, NY53M24, NY51M21

Total: $2.67

14. Voltage conversion on feeder SCKHF2

14.1. Objectives

The purpose of this job is to transfer the load supplied by 13.8kV overhead distribution feeder
SCKHF2 to the 27.6kV feeder. This will allow THESL to dismantle and remove all 13.8kV
overhead lines in the area and enable the decommissioning of the Brimley Sheppard Municipal

Station built in 1965.

14.2. Scope of Work

The scope of work is to convert the overhead load supplied by SCKHF2 on Brimley Road to
SCNAH9M?23. Brimley Sheppard (KH) MS station was built in 1965. Both transformer and
13.8kV breakers are very old. To enable decommissioning of the station and distribution
equipment and to modernize the electrical distribution equipment in the area, THESL proposes
to convert the distribution fed from this Municipal Station with the modern 27.6kV equipment

built to current standards.
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14.3. Required Capital Costs

Job Estimate | Job Title Year Estimated Cost
Number ($M)
20774 E12433 Conversion feeder SCKHF2 to 27.6kV | 2012 $0.90

Total: $0.90

15. OH Rebuild of the Overhead Distribution on NYSOM4

15.1. Objectives

The purpose of this work is to rebuild the overhead distribution on this feeder, in the area of

Yonge Street and Cummer Avenue, with the replacement of porcelain insulators, lightning

arresters, non-standard CSP transformers and other end-of-life assets.

15.2. Scope of Work

As seen in Figure 68, this feeder has experienced nine outages in 2011 and there have already

been 2 sustained outages in the first three months of 2012. The number of outages along the

feeder indicates the poor performance of the assets associated with it. The frequent outages

underscore the urgency for this remedial job.

Proactive replacement of these assets is expected to cost less than reactive replacement when

they fail. The deferral of this work would likely lead to deteriorating reliability with a high risk of

increased outage frequency and duration. Potential safety risk to THESL crews and the public

also would increase if the job is deferred.
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17.2. Scope of Work

The scope of work includes the replacement of poles, overhead conductors, non-standard CSP

transformers, switches, porcelain insulators and arresters in the areas primarily between Mount

Pleasant Road, York Mills Road, Eglinton Avenue East and The Donway West.

17.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number ($m)
19775 X13109- 34M6 -Replacement of non — 2013 $0.97
standard CSP transformers and conductor
Total $0.97
18. Rebuild and CSP transformer replacement

18.1. Objectives

The objective of this job is to replace the aging and non-standard primary overhead distribution

equipment on feeder 85M1, which has a high probability of future outages, in order to improve

reliability. Feeder NY85M1 had sustained eight interruptions during the past year (FESI-8)

predominately caused by failing equipment and foreign interference on the overhead plant. The

area is primarily comprised of non-standard poor performing assets such as CSP transformers,

undersized conductor, deteriorating poles, porcelain insulators, arrestors and switches. These

two jobs are expected to address the issues that are contributing to the poor reliability of the

feeder, and improve the safety and reliability of this feeder.
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18.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number ($m)
20939 W12442 - FESI Rebuild and CSP 2013 $1.39
Replacement Ph#1 NY85M1
23567 W13351 FESI Rebuild and CSP Replacement | 2013 $2.01
Ph#2 (NY85M1)
Total $3.40
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20. WPF Feeder Rehabilitation on NYSOMS8

20.1. Objectives
The purpose of this job is to rehabilitate feeder NY8OMS8 by replacing poles that were identified

in poor conditions, non-standard CSP transformers, conductors and porcelain insulators.

20.2. Scope of Work

The scope of work for these jobs involves the replacement of bare overhead conductor with
tree-proof conductor along the feeder’s overhead line. In addition to this, the job will replace
CSP transformers and poles. New telcon drop wire with a cone installed over the primary
bushing will be installed on the new transformers. Non-standard or deteriorated hardware at
the pole and transformer locations including porcelain insulators and porcelain arrestors will be
replaced by new units that conform to current THESL standards. The streets where these
replacements will take place are on Bathurst Street, Finch Avenue West, Wilmington Avenue,
Virgilwood Drive, Dubbyne Court, Purbrook Court, Transwell Avenue, Peckford Road, Robson

Place, Kenton Drive, Dallas Road, Lister Drive, Pinnard Court and Dornfell Street.
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21. Overhead Feeder Refurbishment on NY55M28

21.1. Objectives
The objective of these jobs is to rebuild the plant on NY55M28. It will replace the aging and
non-standard primary overhead distribution equipment and the XLPE lateral services with tree

retardant cable to improve reliability.

21.2. Scope of Work

The scope of work for these jobs is to replace poles, overhead primary conductor and non-
standard CSP transformers. Also, poor performing assets such as porcelain insulators and
arrestors will be replaced as well. In addition, undersized primary overhead conductor will be
replaced to standard size. In areas where underground laterals are serviced with early vintage

XLPE cable, it will be replaced with standard tree retardant cable.

21.3. Required Capital Costs

Job Estimate | Job Title Year Estimated Cost
Number (sm)
21639 W13130 - Refurbish OH Feeder - Epsom 2013 $1.35 JUF
Downs
21690 W13131 - Refurbish OH Feeder Falstaff Area | 2013 $1.40
Ph#2
Total $2.75

22. Refurbishment of trunk feeder and laterals on NY85M10

22.1. Objectives
The objective of this job is to rebuild and replace the aging and non-standard primary overhead
distribution equipment on feeder NY85M10 in order to improve reliability. These jobs also will

replace XLPE lateral services with tree retardant cable to improve reliability.
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22.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number (SMm)
22184 W13198 — Refurbishment of trunk feeder — 2013 $1.24

Regent Road and Wilson Avenue

22208 W13205 — Refurbish Feeder Laterals Phase 1 | 2013 S1.21
of 2

Total $2.45 JUF

23. Overhead Feeder Refurbishment on ETR30M10

23.1. Objective

The objective of this job is to replace the non-standard and aging equipment that pose a high
risk of failure on feeder ETR30M10 from Horner TS. The feeder has experienced poor reliability
due to failing equipment since 2009 and refurbishment work will target high risk equipment to

mitigate the risk of future outages.

23.2. Scope of Work

The scope of work is to replace all non-standard and aged poles, porcelain insulators and
switches, and steel brackets in the job area between Royal York Road, Kipling Avenue, Dundas
Street and Evans Avenue. Animal guards and insulated drop wires will be installed at strategic
locations to reduce the probability of a fault due to animal interference. Fuse coordination work

is included where necessary to reduce outage impacts.
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23.3. Required Capital Costs

Job Estimate Job Phase Year Estimated

Number Cost (SM)

21569 W13122 — FESI Refurbish OH Feeder (30M10) 2013 $0.50
Total: $0.50

| 125




Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B4

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Overhead Infrastructure Segment

# of Interruptions - 80M3
3.5
3 ® UNKNOWN
25 m TRANSFORMER - STANDARD /
OVERHEAD EQUIPMENT / DEFECTIVE
2 EQUIPMENT
.8 2 A
g B SQUIRREL / ANIMALS / FOREIGN
= INTERFEREN CE
i
= 1.5
2 = CONNECTION - SECONDARY / OVERHEAD
EQUIPMENT / DEFECTIVE EQUIPMENT
1 -
B CABLE - SECONDARY / UNDERGROUND
EQUIPMENT / DEFECTIVE EQUIPMENT
0.5
B ADVERSE WEATHER / TREE CONTACTS
0 i T T 1
2009 2010 2011
Year

| 126



10

11

12

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B4

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Overhead Infrastructure Segment

Job-Estimate | ProjectPhase Year Cost

Number {S;millions)

23873 W47 8-Overhead-Rebuitd 2014 $0.72
Buplex/Church/Parkview

Totak $0.72

25. Overhead Rebuild and Feeder Rehabilitation on NYSOM1

25.1. Objectives
The purpose of these jobs is to improve operational reliability and refurbish power supply by

rehabilitating aging distribution infrastructure on feeder NYSOM1.

25.2. Scope of Work

Feeder 80M1 has sustained 15 outages during the past year with three outages having already
taken place in 2012. Most of the assets are approaching end-of-life and many are non-standard.
The majority of the outages of this feeder have been caused by overhead equipment, see Figure

74.

| 127

/C

/C



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B4

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Overhead Infrastructure Segment

NY80M1 Outage Data

16

UNENOWHN
14

W TREE CONTACTS

W LIGHTHING

12 HURIAN ELEMENT

W FOREIGN INTERFEREMCE - Foreign Objects

10 W FOREIGN INTERFEREMCE - Contractor

W FOREIGN INTERFEREMCE - Animals

s B DEFECTIVE EQUIPIMENT - UG TX
W DEFECTIWVE EQUIPMENT - UG Cable
W DEFECTIVE EQUIPMENT - OHTX

s W DEFECTIVE EQUIPMENT - OH3W
B DEFECTIVE EQUIPMENT - OH LA

4 B DEFECTIVE EQUIFMENT - OH Insulator
W DEFECTIVE EQUIPMENT - OH Connaction

2 B DEFECTIVE EQUIPMENT - OH Conductor
W ADVERSE WEATHER

o W ADVERSE ENVIRCQNMENT

2008 2008 2010 2011 012

Figure 74: NY80M1 Outage Data

Information on the condition of the feeder has come in through feeder patrols. NYSOM1
possesses non-standard equipment and assets past their useful lives, which pose a potential
safety risk to THESL personnel and the public. In addition to this, the increase of outages and
the duration of the outages have greatly impacted customers. Figures 75 and 76 show the
breakdown of the Cl and CHI on this feeder. Tree contact has been one of the main contributors
to Cl and CMO. For this reason bare conductor will be replaced by tree-proof conductor in areas

that are heavily-treed with follow-up tree trimming.
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The scope of work for these jobs is to replace end-of-life and non-standard assets, which include

poles in poor condition and porcelain insulators that have contributed to high Cl and CHI, CSP

transformers will be replaced to current standard allowing proper animal guard installation to

prevent future animal contacts. The job area is bounded by Bathurst Street, Blake Avenue,

Talbot Road and Park Home Avenue.

25.3. Required Capital Costs

Job Estimate | Job Title Year Estimated Cost

Number ($M)

22180 W13204 — Elynhill_Ellerslie_Betty Ann_ Park | 2013 $0.80
Home Ph#2 Overhead Rehab NY80M1

21920 W13185 — 80M1 Carney Rd Distribution 2013 $0.70
Rehab

22037 W13188 — 80M1 Finchhurst Dr and Fleetwell | 2013 $0.15
Crt OH Rebuild

22041 W13189 — 80M1 Stafford Rd and Cloebury 2013 $0.19
Crt

21876 W13182 — Rehab 2013 $0.13
Eldora_Kensington_Elmview 80M1

21998 W13187 - Clarkhill Glenborough Park Ancona | 2013 $0.64
Overhead Rebuild

22173 W13197 - 80M1 Ellerslie_Betty Ann_ Park 2013 $0.58

Home Ph#1 OH rehab

Total $3.19
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26. Voltage Conversion on Rennie Park MS

26.1. Objectives

The objective of this job is to extend 38M29 along Morningside Avenue to enable conversion
from 4kV to 27.6kV in order to prepare Rennie Park MS (RK) for decommissioning. This
substation and its associated overhead equipment consist of end of life and non-standard
equipment. A decision has been made to decommission the substation instead of replacing
costly breakers and power transformers to support the obsolete equipment on the feeders it
supplies. This will avoid the cost of switchgear replacement. A voltage conversion on these
feeders will upgrade the equipment to current system standards and will reduce the risk of

future outages on equipment considered to have a high probability of failure.

26.2. Scope of Work

This job will convert all components necessary to migrate to 27.6kV. Components that will be
replaced/upgraded are CSP transformers, poles, under—sized conductor and tree proof
conductor in heavily treed areas. The job is located in the vicinity of Morningside Avenue and

Ellis Avenue.

26.3. Required Capital Costs

Job Estimate Project Phase Year Estimated Cost
Number ($™m)
24161 W13376 Voltage Conversion Rennie Park 2013 $1.59
(TOB1RK)
Total: $1.59
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27. Rehabilitation of the Overhead Distribution System

27.1. Objectives

The objective of these jobs is to rebuild the overhead distribution on these feeders by replacing
deteriorated poles, porcelain insulators, lightning arresters, non-standard CSP transformers and
bare conductors with tree proof in treed areas. The work addresses issues found by the feeder
patrol and are based on components that are considered a safety issue or have a high
probability of failure in the near future. The jobs will take place near the intersection of Victoria
Park Avenue, Highway 401, Don Mills Road, Lawrence Avenue East, Port Union Road, Sheppard

Avenue West, Kingston Road and Meadowvale Road.

NY53M25 has experienced five outages in the last 12 months and has a WPF rating of 198.
SCNA47M13 has experienced six outages in the last 12 months and has the very high WPF rating

of 5, underscoring the urgency of this job.
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Figure 77: Number of interruptions in 53M25
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Figure 78: Number of interruptions in 47M13

27.2. Scope of Work

The scope of work is to replace non-standard and end-of-life components such as non-standard

porcelain insulators and arrestors. These assets are considered to have a high probability of

failure and in some cases pose a potential safety risk to the public and field crews. The average

Health Index score of the poles addressed in these jobs is 50.1 (poor). Undersized primary

overhead conductors will be upgraded to standard size.
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27.3. Required Capital Costs

Job Estimate Job Title Year Estimated
Number Cost (SM)
22203 E12570 - NY53M25 Rehabilitation of the OH 2013 $1.20
Distribution on
21578 E11742 - Rehabilitation of the OH Distribution | 2013 $0.42
on SCNA47M13
Total: $1.62

28. Overhead Rehabilitation and Voltage Conversion of feeder NYSS60F2

28.1. Objectives

The purpose of this job is to partially convert feeder NYSS60F2 from Churchill MS from 4kV to

27.6kV. This work will also address service reliability problems due to the poor condition plant

supplied by 4kV feeder NYSS60F2 (Churchill MS).

28.2. Scope of Work

As shown in Figure 79, SS60F2 had more frequent outages in 2011 compared to 2009.

B VEHICLE / FOREIGM INTERFERENCE

B SWITCH - DISCOMNECT / OVERHEAD

EQUIPMENT / DEFECTIVE
EQUIPMENT

B LIGHTMING ARRESTOR / OVERHEAD

EQUIPMENT / DEFECTIVE
EQUIPMENT

B CIRCUIT BREAKER [ STATION
EQUIPMENT / DEFECTIVE
EQUIPMENT

S560F2 Outage Frequency
4.5
2
3.5
3
2.5
2z
15
1
0.5
a
2009 2011

Figure 79: SS60F2 Outage Frequency
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Churchill MS was originally built in 1961 and voltage conversion has begun to address obsolete
construction standards and deteriorated plant conditions. NYSS60F2 is in poor condition. It
consists of old, defective poles as well as non-standard overhead assets such as porcelain
insulators, porcelain switches, conductors, pole heights, porcelain lightning arrestors, animal

guards, and transformers.

The scope of work includes converting the 4 kV system (Churchill MS, NYSS60-F2) to a 27.6kV
distribution system, utilizing NYSOM1 on Wynn Road, Hosham Avenue, Hounslow Avenue,
Yorkview Drive, Muirkirk Road, Wallbridge Court, Fleetwell Court and Finchurst Drive. Poles,
single-phase pole-top transformers, single-phase banked pole-top transformers, three-phase
pad-mounted transformers and overhead primary and secondary lines will be replaced as part

of this work.

28.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost /C
Number (sm)
20773 W12123 - Churchill/Wynn OH Rehab and 2013 $1.02

VC (SS60-F2 to 80M1)

Total $1.02




10

11

12

13

14

15

16

17

ICM Project

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B4

Filed: 2012 May 10

Updated: 2012 Oct 31

Overhead Infrastructure Segment

Job-Estimate | JebTFitle Year Estimated-Cost
Number M)
2299422995 | E14136- 0OH-Upgrade SCNAR43M24 | 2014 $0-88
22958 E14117 OH Rebuild SCNAR4AZM28 | 2044 $075
Aytesworth-Kennedy
Fotal: $1.64
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31. Goulding MS Voltage Conversion

31.1. Objectives

The purpose of this job is to convert the existing 4kV feeders NYSS47F1 and NYSS47F2 from

Goulding MS to 27.6kV with the final objective of decommissioning the station. Goulding MS

was originally built in 1967.
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31.2. Scope of Work

The scope of work is to expand existing 27.6kV feeders NYBOM2 and NY80M10 to replace

NYSS47F1 and NYSS47F2 that have been in service for over 40 years. The expansion of these

feeders includes new overhead conductor, poles and transformer. The job area is bounded by

Hilda Avenue, Theresa Avenue, Moore Park Avenue and Tefley Road.

31.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number ($™M)
22245 W13211 - Goulding MS F1 and F2 VC Ph#1 | 2013 $1.20
22248 W13216 — Goulding MS F1 and F4 VC Ph#2 | 2013 $0.99
Total $2.19
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Number Cost{$M)
22960 38M27-North-Queen-conductor Ypgrade 2014 | $021
Fetak | $021
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# of Interruptions - 55M9
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JobEstimate | JobTitle Year Estimated Cost
Number sn)
Penn
Foryork
Fotal | $L66
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# of Interruptions - 55M27
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Number sy
24129 W14320 —Ardwick Overhead Spot 2014 $6.49
Replacement
24166 W14326 —Nabenby Overhead Rebuild 2014 $6.93
24218 W14329 - P03 Gracedale Blvd—Overhead | 2044 $0.62
Rebuild_Finch TS NY55M27
Rebuild-Fineh-1S
24269 W14334 — BuneanrwoodsBr—Overhead 2014 $0.58
Rebuild-Fineh-1S
Total $4:33
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55M1 Outage Frequency
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Number s
23878 W14276 OH FeederRehab—SignetWeston, | 2044 | $1.97

Fenmar-{NY55M1)
TJotak: | $1.97
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JobEstimate | ProjectPhase Year | EstimatedCost

Number 1371

24320 W14343-Veltage ConversionRB-F3 Phase | 2014 | S045

24321 W14344-\eltage Conversion-Westmeunt | 2014 | S0.60
MSRB-F1

24333 W14345-Veltage Conversion-Westmount | 2014 | S048
MS-Phase 1

Fotak | $154
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JobEstimate | JobTitle Year Estimated-Cost

Number VA

24052 W14306-85M5—MeAlister Rd—Overhead | 2014 $0-30
Rebuitd

24089 W-4315 - 85M5 — CarrmichaelAveOH 2014 $0.71
rebuild-and-conductorupgrade

23979 W14285 Pellatt OH-and-UGtaterat-Rebuild | 2014 $0-24

24007 W4289 - OH-Rebuid-off Gary-Avenue 2014 $0-80

Fotal $2.06
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40. Worst Performing Feeder (WPF) Overhead Rebuilds

40.1. Objectives

THESL has an ongoing WPF program, which is aimed at improving system reliability and asset
performance by addressing those feeders that most impact reliability. The goal of this job is to
improve system reliability and asset performance through a complete overhead rebuild of the
primary distribution system in the areas listed below, which includes the refurbishment of poor
condition poles, transformers, porcelain insulators, lightning arrestors, and the upgrade of
conductor. The WPF feeders being addressed in these jobs have shown a trend of deteriorating

reliability and have experienced a significant number of outages.

40.2. Scope of Work

Toronto Hydro has introduced a Worst Performing Feeder (WPF) program. It is intended to
improve system reliability and asset performance by adjusting our planned asset replacement
program, with the intent of eventually eliminating these problem feeders from the WPF list.

The WPF program covers those feeders which have high numbers of Customer Interruptions (Cl)
and corresponding Customer Minutes Out (CMO). The top 40 worst performing feeders, as well
as FESI-7 and FESI-12, are targeted for improvement.4 Based on 2007 data, FESI-7 feeders
contribute 37 percent of SAIFI and 32 percent of SAIDI. Going forward, as these feeders
improve, THESL plans to continue work on adjacent groups of WPF (e.g., FESI-5). The scope of
work for the selected jobs below targets the replacement of all aging and non-standard
equipment that has a high probability of future failure and poses potential safety risks for the
public and field crews. Based on historical reliability statistics these jobs focus on the probability
of outages due to foreign interference and include replacing CSP transformers and bare

conductor with tree proof conductor at heavily-treed locations.

* FESI-X refers to those feeders that have had X or more sustained interruptions (more than one minute)
within one year.
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40.3.1. W12351 FESI CSP and Conductor Replacement (Multiple Locations)

This job executes spot replacements of poles, transformers, conductors and animal guards at a JC
total of 127 locations on this feeder distributed among Battersea Crescent, Blandonan Road,
Bluebell Gate, Brome Road, Bryn Road, Cleo Road, Circle Ridge, Clubine Avenue, Cirillo Court,
Cornelius Parkway, Crioline Road, Delria Drive, Donofree Road, Dorsey Drive, Duval Drive, Erie
Stret, Euphrasia drive, Falstaff Avenue, Govedale Avenue, Gracefield Avenue, Haverhill Avenue,
Jay Street, Joyce Parkway, Keele Street, Kinkora Drive, Lawrence Avenue West, Macleod Street,
Manresa Lane, Maple Leaf Drive, Marianfeld Avenue, North Park Drive Pember Drive, Queens
Drive, Quinan Drive, Redberry Parkway, Rollet Drive, Romeo Street, Rustic Road, Sage Road,
Treelawn Parkway, Valencia Crescent, Wickford Drive and Wyndale Drive. This feeder had 860
CHI 2011. As shown in Figure 87, this feeder experienced seven outages in 2011. The majority
of these outages were due to overhead component failure and interference. It has a high
probability of future outages due to aging and non-standard equipment. This job addresses

replacement of CSP transformers and upgrades to tree proof conductor in heavily-treed areas.
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1 transformers and upgrade conductor to tree proof conductor in heavily treed areas where tree

2 contacts are most likely to occur during periods of adverse weather.
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Figure 88: 11M5 Customers Minutes Out
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Figure 89: 35M12 Number of Interruptions

40.3.4 E12104 Chipping Crossburn 53M10 OH Rebuild

Over the last three years there have been several failures concentrated on the OH distribution

on Chipping Road, Park Glen Drive and Crossburn Drive that require rehabilitation of Feeder

53M10 to improve the reliability in this area (See Figure 90). This job will replace defective and

non-standard equipment on this feeder.
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Figure 90: 53M10 Number of Interruptions

40.4. Required Capital Costs

Job Estimate | Job Title Year Estimated Cost /c
Number (Sm)
20499 W12339/P03 FESI CSP and Conductor 2013 $0.85 N

Replacement on YK11M1 off Weston Road and

Jane Street >/US
20565 FESI CSP and Conductor Replacement 2012 $4.41
20379 CSP and Conductor Replacement 2013 $1.02 y
23677 Chipping Crossburn 53M10 OH Rebuild 2012 $0.28 JUE
20875 George Andersen and Culford Rd. Overhead 2012 $1.63

Rebuild

Total: $8.19
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41. Replacement of non-standard equipment and overload transformers

41.4. Objectives
The objective of this job is to replace poorly performing assets on Feeder YK35M10. The /c

replacement of CSP transformers, switches, insulators and arresters will be undertaken under

this job to improve reliability. /c
41.5. Scope of Work /c
The scope of work includes the replacement of 131 poles, 7,500m of overhead conductors, 22 /c

CSP transformers, 16 switches, porcelain insulators and arresters in the areas primarily between
Genesee Avenue, St. Clair Avenue, Rushton Road and Dufferin Street and then between

Oakwood Avenue, Kirknewton Road, Hopewell Avenue and Rogers Road.

41.6. Required Capital Costs /e
Job Estimate Job Title Year Estimated Cost /c
Number (SM)
19581 Replacement of non-standard and 2012 $0.53

overloaded transformer on YK35M10

Total: $0.53
42, Installation of SCADA Switches
42.1. Objectives
The purpose of this job is to replace existing manual switches with SCADA-Mate R2 switches as /e

well as upgrade existing remote switches with fault sensing software in order to improve
restoration time as part of the ongoing investment strategy for reducing Customers Hours
Interrupted (CHI). These switches are always installed on the main trunk portion of the feeder.

Outages on this portion of the feeder impact many customers. Typically, on residential feeders
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approximately 3,000 customers will experience a sustained outage from a fault on the feeder

trunk.

With the installation of remote fault sensing switches, typically three quarters of the customers
will have their power restored within a few minutes. Thus, this provides an effective means of
restoring customers quickly. Without remote fault sensing switches, crews will need to patrol
the feeder until the root cause of the outage is found. Furthermore, a crew will need to operate
the manually switches at multiple locations in order to isolate the faulted section of the feeder
and re-supply non-affected portions of the feeder from neighbouring tie feeders. The presence
of a remote fault sensing switch is expected to provide to major benefits; namely the ability to
provide Power System Controllers with fault location information as well as the ability to

remotely open and close various switches quickly.

In some cases, THESL does not have control of opening or closing station circuit breakers. With
some feeders, this function is controlled by Hydro One Networks. The installation of a remote
fault sensing switch close to the egress of the station would allow THESL Power System
Controllers to effectively control power supply to the vast majority of the feeder. This shortens
the outage duration since co-ordination with Hydro One Network personnel is no longer

required.

The locations for switch installations was based upon installing the switches on feeders with
poor reliability, those with no remote fault sensing tie points between two feeders, those with
many customers or high load between sectionalizing switches, and those where Hydro One
networks control the operation of the breaker. Areas that are targeted for this work include
distribution feeders in the Fairbanks TS, Bathurst TS, HornerTS, Manby TS, Cavanagh TS, Malvern

TS and Scarborough TS areas.

42.2. Scope of Work
The scope of work for this job is to replace existing manual switches with SCADA as well as
upgrading current SCADA switches on the distribution system. These switches are in multiple

locations across the THESL grid.
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42.3. Required Capital Costs

Job Estimate Job Title Year Estimated /c
Number Cost (SM)
19785 X12156 Replacement of the manual tie 2013 $0.30 JUS

switches with SCADA 53-M8

19454 X11524 Replacement manual switch with 2012 $0.07
SCADA, EYA11L

19453 X11525 Replacement manual switch with 2012 $0.07
SCADA, EYA12L

19455 X11526 Replacement manual switch with 2012 $0.08
SCADA, EYA14L

19837 X12163 Replacement of manual tie switches 2013 $0.52
with SCADA 53-M6 /us
19806 W12089-Remote SCADA Switch Install Bathurst | 2013 $0.09
TS
19792 X12158 Replacement of manual tie switches 2012 $0.53 ~N
with SCADA 53-M7
19892 X12176 Replacement of manual tie switches 2012 $0.38 JUF
with SCADA 53-M5 >
19894 X12182 Replacement of manual tie switches 2012 $0.20
with SCADA 34M5, 34M6 34M7 y
19452 X10449 Replacement of manual switch with 2012 $0.07
SCADA EYA13L
18456 E11374 SCADA Installation 34M6 2012 $0.79
17801 E10387 Bermondsey SCADA 2012 $0.29 /UF
20391, 19965 E11088 North York SCADA 53M10 Area A 2012 $0.31
20416 X12318 34M1 Scadamates Intallation 2013 $0.17
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Job Estimate Job Title Year Estimated
Number Cost (SM)
22598 W13271 3 Feeder Riser SCADA Switch 2013 $0.29

Installations Hydro Row

20659 W12383-0OH Switch Replacements to SCADA 2013 $0.21

Controlled Switches

24169 E14319-New-SCADA Switch-on43M24 2014 $6-20
24139 E14318-New-SCADA Switches-onNY51IM3 2014 $6-19
24060 E12744 - Bell Line Conversion 2012 $0.08
Total: $4.45 JUF
43, Overhead Rebuild on feeder NY55M8 /c

43.1. Objectives
The purpose of this job is to refurbish, rehabilitate and reconfigure feeders NY55M8 from Finch /c
TS.

43.2. Scope of Work
As shown in Figure 91, feeder 55M8 shows a consistent or increasing trend of sustained outages }/C

over the past three years.
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55M8 Outage Frequency
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Figure 91: Outage Frequency on 55M8

The scope of work is to install new poles as well as replacing non-standard overhead CSP

transformers and porcelain equipment to reduce the probability of equipment failure. New

animal guards are to be installed at the appropriate overhead locations.

43.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number (SM)
Steels-Ave-W-and-Weston-RD-
20296 W12270 OH Rebuild Spenvalley Dr and 2013 $0.69
Surrounding Area
Total $0.69

| 163

/C

/C

/C

/C

JUF



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B4

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Overhead Infrastructure Segment

JobEstimate | Job-Title Year Estimated-Cost
Number sm)
23364 OH-FeederRehab—Alexdon, Chesswood, | 2014 $0-54
Champagne
Fotal $0.54

45, Overhead Rehabilitation on feeder NY55M25 and NYSOM2

45.1. Objectives
The purpose of these jobs is to replace the non-standard, aged and failing overhead distribution

assets to improve the reliability of feeders NY55M25 and NY80M2. This job includes upgrading
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the undersized primary lines on the feeders and providing adequate backup to Rockford Public

School.

Over the past year, there were seven sustained power interruptions on feeder 55M25 and six on
feeder 80M2. The available Health Index scores for the 50 percent of the poles evaluated in the
job area was as low as 38. Defective and non-standard overhead equipment led to the 20,317 Cl
experienced on NY55M25 in 2011. In addition, Rockford Public School does not have adequate
back-up. The inadequacy of back-up capacity, exacerbated by the undersized primary lines, was
responsible for the increase in outage durations (CHI) from 705 in 2010 to 3,534 in 2011. In the
event of a failure on the three-phase circuit currently supplying this customer, lengthy outage
durations beyond the CHI experienced in 2011 will likely be experienced because restoration will
be constrained by the inability to transfer loads to healthy adjacent feeders. The job is expected

to improve reliability on these feeders.

45.2. Scope of Work

The scope of work for these jobs is to install new poles and replace CSP transformers as well as
porcelain insulators along NY55M25 and NY80OM2. Some 2,800 m of overhead conductors will
be replaced along NY8OM2 between Fisherville and Rockford to upgrade the line capacity
providing adequacy for load transfer as required during contingencies. A normally open switch
located at the intersection of Fisherville Road and Rockford Road will tie feeder NYSOM2 to

NY85M7 providing the required backup to feeder NYBOM2 in the job area.

| 165

/C

/C

/C

/C



10

11

12

13

14

15

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B4

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Overhead Infrastructure Segment

45.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number (™)
20946 W12462 — 3 Phase Extension along 2012 $0.27
Rockford
20412 W12306 - FESI NY55M25 OH Feeder 2013 $0.91
Equipment Rehab
Total $1.18

46. Overhead Rebuild and Trunk Reconfiguration on NY55M21

46.1. Objectives

The purpose of this job is to reconfigure the trunk portion of feeder NY55M21 and to rebuild
portions of it in the area bounded by Weston Road, Yorkdale Crescent, Aura Lea, and Highbury
Road in order to improve reliability. NY55M21 has experienced two sustained power
interruptions during the past year. The job addresses aged poles in poor condition, and non-
standard, poorly performing assets such as CSP transformers, porcelain insulators, arrestors and

overhead conductors.

46.2. Scope of Work
The scope work is to replace end-of-life and non-standard assets including all overhead primary
conductors, end-of-life poles and CSP transformers. Furthermore, the trunk portion of the

feeder will be reconfigured in order to mitigate the impact of potential outages.
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46.3. Required Capital Costs

Job Estimate Job Title Year Estimated Cost
Number (SM)
21999 W13167 — Clayson/Bartor Trunk Feeder 2013 S1.10
Reconfiguration and Refurbishment
Total $1.10
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KKF2, EHF1, EF1, and EBF1 Outage Contribution

2009 2010 2011

Job-Estimate | ProjectPhase Year Estimated
Number Cost{$M)}
23323 W14181 - Kingsway-MS—OH- Voltage | 2034 $0.66

Conversion{ETEFL)
Totak | $0.66

48. Overhead Rebuild

48.1. Objectives
The objective of these jobs is to replace end of life and non-standard equipment that has a high
probability of future failure and could possess a potential safety risk for the public and field

crew. These jobs will focus on the replacement of equipment such as poles, porcelain/glass
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# of Interruptions - 80M2

# of Interruptions

2009 2010 2011

Year

= WIND EXTREME / ADVERSE WEATHER

# VEHICLE / FOREIGN INTERFEREN CE

W TRANSFORMER - STANDARD / OVERHEAD EQUIPMENT /
DEFECTIVE EQUIPMENT

® TRANSFORMER - CSP / OVERHEAD EQUIPMENT / DEFECTIVE
EQUIPMENT

= TERMINATOR / UNDERGROUND EQUIPMENT / DEFECTIVE
EQUIPMENT

8 TEMPERATURE EXTREME / ADVERSE WEATHER

o SWITCHGEAR - ALL OTHER TYPES / UNDERGROUND
EQUIPMENT / DEFECTIVE EQUIPMENT

® SWITCH - DISCONNECT / OVERHEAD EQUIPMENT /
DEFECTIVE EQUIPMENT

B SQUIRREL / ANIMALS / FOREIGN INTERFERENCE

W RAIN EXTREME / ADVERSE WEATHER

® MEMBER OF PUBLIC / FOREIGN INTERFEREN CE

Figure 96: Number of interruptions on 80M2

48.2. Scope of Work

The scope of this work is to replace all non-standard and aged equipment that can create a fault

or a potential safety issue on the listed feeders. This job focuses on the replacement of aging

poles, porcelain insulators and switches. Furthermore, this job will install animal guards and

insulated drop wires at strategic locations that are expected to reduce the probability of a fault

due to animal interference.
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48.3. Required Capital Costs

Job Estimate Project Phase Year Estimated
Number Cost (SM)
22229 E12574 Overhead Rehabilitation of SCREF3 2013 $0.83
23312 E14170 Rouge Park-OH Rebuild-PhaseandMCof3 | 2044 $0:62
SEXGE3
21457 E13110 NYSS68-F9 OH Rebuild at Pleasant View 2012 $0.54
Total: $1.37

49, Manby-Horner TS Feeder Reconfiguration

49.1. Objectives
The objective of this job is to relieve overloaded feeders from the Manby TS east of Kipling
Avenue by constructing a new feeder powered out of the Horner TS and slightly modifying the

configuration of the existing feeders from both Manby and Horner Transformer Substations.

49.2. Scope of Work

The scope of work of this job is to construct a new overhead line at the intersection of Evans
Avenue and Kipling Avenue, eastwards to Royal York Road. The new arrangement will result in
25A load from Horner TS feeder 30M1 and 200A load from Manby TS feeder 38M13 transferred
to the new feeder 30M12 off buses B of the Horner TS. About 200A load will be transferred off
Manby feeder 38M7 to feeder 38M13 resulting in an overall transfer of 250A from Manby TS
bus-Q feeder ET38M13 to the new Horner TS feeder ET30M12.

In addition to relieving the overloaded feeders, redistribution of load is expected to improve the
effectiveness of the Feeder Automation that will be developed in the area by creating sufficient

spare capacity to allow for the automatic backup of adjacent feeders in the event of outages.
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This job is related to the job described above in Section 8 as follows. The job in Section 8 builds
a new feeder ETR30M12 out of Horner TS to immediately relieve the Manby bus B-Y of 12MVA,
thus averting bus overloading by 2012. This job outlined in Section 49 extends the new feeder
proposed in Section 8 (ETR30M12) North-East to further relieve the Manby TS of 14.8MVA by
reconfiguring the load and structure of the feeders ET38M7, ET38M13, ET38M20 and ETR30M1
averting the forecasted year 2014 overloading of Manby TS bus Q-Z as indicated in Figure 61

above.

49.3. Required Capital Costs

Job Estimate | Job Phase Year Estimated

Number Cost (SM)

23430 P03 Evans Avenue and Royal York Rd, 2013 $0.80
Reconfiguration of Feeders

Total: $0.80

50. CSP and Pole replacement on feeder NYS8OM5

50.1. Objective
The objective of this job is to replace poles that have exceeded their useful lives and CSP
transformers on feeder NY80OMS5 out of Fairchild | TS to prevent future outages and potential

safety risks due to equipment failure.

50.2. Scope of Work
Feeder NY80OMS5 has been above FESI 7 for most of the last three years and is currently FESI 8
and WPF 53. In addition, this feeder is currently picking up customers from feeder NY51M7,

which results in additional customers also experiencing the failures from Fairchild TS and this

feeder. A feeder patrol was performed on the feeder, which noted the poor condition of assets.
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50.3. Required Capital Costs

Job Estimate  Job Title Year Estimated Cost
Number ($M)
20881 E12457 - CSP Transformer and Pole 2012 50.44
Replacement
Total: $0.44
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When a project analysis is undertaken, assets within the project may be before, at, or beyond
their optimal replacement time, thus some assets will have sacrificed economic life and others
will have incurred excess risk. The cumulative sacrificed life and excess risk of the assets
involved becomes a cost against the project, as shown by the red curve in Figure 3. Within the
Overhead Infrastructure segment, multiple assets are replaced together as part of a linear job,
and therefore there are concurrent intervention benefits that must be weighted against the
total costs (cumulative asset excess risk and sacrificed life values) in order to produce an overall
project net cost calculation. These benefits would include factors such as equipment rentals,
transportation of crew and material, excavations, and road moratoriums. These benefits are
illustrated by the green curve in Figure 3. Taking the sum of the costs (cumulative asset excess
risk and sacrificed life values) and benefits, year-by-year, provides the Net Project Benefit for

the Job-Based Approach, illustrated by the blue curve in Figure 3.

Since the optimal intervention year is the lowest point on the Project Net Cost curve,
represented by the blue curve in Figure 3, the estimated risk costs for the project assets in 2015
will exceed the estimated risks that exist today. By performing the work immediately as
opposed to waiting until 2015, we can eliminate these estimated risks. Therefore, these
avoided costs represent the benefits of the in-kind project execution in 2012 as opposed to

2015.
The formula for this calculation is detailed below:
Avoided Estimated Cost = PV(PROJECTyer cost(2015)) =PROJECTyer_cost(2012)
Where:
O PROJECTwer cos1(2012): Represents the total project net costs in 2012.

O PV(PROJECTyer cost(2015)): Represents the present value of total project net costs in
2015.
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Avoided Risk Cost Sastal

\

+ ]
» Total Costs (3)

12 2013 2014 @18 2018 |7 208 w0ie 2020
Year of Execution

Scheduled Maintenance

Figure 3: Example of Project Net Benefit Analysis for Job-Based Approach

Within the Overhead Infrastructure segment, individual optimal intervention timing results were
calculated for each of the assets to be replaced, based upon the processes identified in Section

1.1.

Each of these assets may possess an individual sacrificed life and an excess risk value, which
collectively produce a year-by-year cost. Each of these assets will also possess a year-by-year
concurrent intervention benefit that is produced by comparing the costs of replacing these
assets as part of an integrated job as opposed to replacing them individually. Therefore, the
individual year-by-year costs and benefits for each asset are aggregated to produce the overall

Project Net Cost year-by-year as illustrated in Figure 3.

As noted in the formula above, this Project Net Cost was then calculated for all overhead
infrastructure project assets at years 2012 and 2015 respectively as per these two execution
approaches. Project Net Costs quantified in 2015 were brought back to a present value and the
difference between this value and the Project Net Cost quantified in 2012 was taken as the

Avoided Estimated Risk Cost. The final results are provided in Table 1.
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Table 1: Avoided Estimated Risk Cost for Overhead Infrastructure Segment

Business Case Element Estimated Cost
(in Millions)
Present Value of Project Net Cost in 2015 $222

(PV(PROJECTer cost(2015))

Project Net Cost in 2012 (PROJECTyer cosr(2012)) $111

Avoided Estimated Risk Cost = $111
(PV(PROJECT yer cosr(2015)) — PROJECT yer cosr(2012))
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $30.74 M to $23.6 M, a reduction of $7.14 M

Revised number of jobs proposed for 2012/2013 to 15, with jobs for 2014 to be addressed in
Phase Two

e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

e Corrected job reference descriptions
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| EXECUTIVE SUMMARY

1. Project Description

Box construction refers to a type of legacy 4kV overhead construction that was previously used
in the former City of Toronto and still exists in some areas of the city. The picture below shows
a typical box construction installation in the city. There are a number of reliability, safety and
load capacity issues associated with box construction (described below), which THESL plans to
address through a proactive program to convert these feeders to standard 13.8kV overhead
construction. In addition, there are specific issues that necessitate the conversion of box
construction 4kV feeders supplied from stations such as Hazelwood MS (municipal station).
These issues are described in detail in Section I, 2. The legacy overhead construction will be

replaced with 13.8 kV overhead feeders. The estimated total cost of the proposed segment is

$23.6 million.

Typical Box Construction Installation (January 16, 2012)

Conversion of 16 4kV box construction feeders identified in the 15 jobs that comprise this
segment for 2012-2013 will allow THESL to decommission the following 4kV stations: College,
Hazelwood, Keele and St Clair. In addition, 4kV box construction feeders B2MD, B5DN, B4DN,
B2BbU; B6DU B15J, B5J, B8J, will be converted to 13.8kV overhead construction as well as to

facilitate the future decommissioning of additional stations.
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e  Skill set to maintain legacy assets — It is becoming increasingly difficult to maintain 4kV

box construction feeders.

3. Why the Proposed Project Is the Preferred Alternative

THESL’s program to replace obsolete legacy 4 kV box construction with new 13.8 kV feeders will
improve safety, reliability and system efficiency as discussed in Section Ill. THESL evaluated the
proposed box construction replacement segment, the preferred alternative, against the
alternative of maintaining and replacing the equipment used in box construction, the status
qguo. Other than replacing box construction or leaving it in place and addressing individual
assets as needed, there are no viable options to address the issues that box construction

creates.

The status quo would have THESL continue to maintain and repair box construction wherever it
is currently found. Due to the high number of assets past their useful lives on these feeders as
seen in Table-6, maintaining the status quo will likely result in additional maintenance cost and
worse reliability. The safety and operational issues associated with box construction detailed
above also will continue. In contrast, THESL’s preferred alternative, the planned conversion
program, will convert 16 outmoded 4kV box construction feeders to modern 13.8kV feeders in

2012-2013.

The effectiveness of the box construction segment can be further highlighted by comparing the
difference in cost of ownership between the existing box construction asset class that will be
replaced and the new standardized overhead asset class that will be installed. This difference in
cost includes quantified risks, taking into account the assets’ probability of failure, and
multiplying this by direct and indirect cost attributes associated with in-service asset failures,
including the costs of customer interruptions, emergency repairs and replacement (See

Appendix J).

Carrying out immediate work to replace the Box Construction 4kV feeders with 13.8kV feeders
as proposed in this segment will result in an estimated net present value for the project of $15.6

million. To calculate this figure, THESL first calculated the cost of ownership of the current state
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and then subtracted the ownership if the feeders are replaced and the total project cost, as

shown in Table-1. Please refer to Appendix J for a further explanation of this calculation.

Table-1: Business Case Evaluation (BCE) for Box Construction Projects

Business Case Element

Cost (S, millions)

Cost of Ownership of Existing Box Construction (COOg)

Projected risk cost of existing box construction feeders (PV)* $40.3
Projected risk cost of existing Stations (PV)** $17.4
Projected non-asset risk cost of existing 4kV overhead (NPV) S$64.7
Stations Maintenance for existing system (PV)*** S2.4
4kV line losses relative to 13.8kV feeders (PV) $10.4
TOTAL (COOg) $135.2

Cost of Ownership of New Standardized Overhead Construction (COOy)

PROJECT NPV

Note for *s, please see Table-44 in Appendix J

Projected risk cost of converted feeders (PV)**** -§7.5

Projected non-asset risk cost of new 13.8kV overhead (NPV) -$53.6
TOTAL (COOy) -$61.1
PROJECT COST -$58.5

$15.6
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Table-2: 4kV box construction proposed for conversion to 13.8kV

Job Estimate | Job Title Cost Estimate ($ | Projected Year

Number million) of Execution

X11422 Hazelwood Overhead Conversion (B7HW) | $1.82 2012

X12445 B5HW and B3HW conversion/transfer S1.71 2013

X12325 B15J conversion to 13.8kV $3.64 2012

X12352 B7CD conversion to 13.8kV $1.33 2013

X11369 Keele/St. Clair MS Voltage Conversion $3.45 2013
from 4kV to 13.8kV System B1KS, B4KS

X12353 Voltage Conversion from 4kV to 13.8kV $1.63 2013
System TOB4CD

X11452 Millwood MS: B2MD, Merton MS:B1MR, $2.73 2012
Partial Voltage Conversion

X12054 Voltage Conversion from 4kV to 13.8kV $1.81 2013
System TOB5DN

X12506 Voltage Conversion from 4kV to 13.8kV $0.17 2013
System Part 2 BADN

X13186 Load Transfer (3MVA) A200E to new $1.18 2013
feeder AxxxE

X12193 B5J OH feeder voltage conversion $1.44 2013

X13177 Convert Junction 4kV B8J to 13.8kV $0.21 2013

X13178 Convert Junction 4kV B9J (south of Bloor) | $0.73 2013
to 13.8kV

X12055 Voltage Conversion from 4kV to 13.8kV $0.23 2012
System TOB2DU (DESIGN ONLY)
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A

A
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Job Estimate | Job Title Cost Estimate ($ | Projected Year
Number million) of Execution
X12142 Convert4k\V-Merton-FeederB2MR-to $0.62 2014

138k System
X12145 Convert4k\V-MertonFeederB3MR-to $113 2014

138k System
xX2174 Convert 4\ MertonFeederB5MRte $3.78 20144

138k System
X12143 Convert 4k -MertonFeederBIMR B2MR | S2.24 2014

o138k -System
X13362 Convert 4kV-B7H feederto 138k system | $238 2014
X14202 B3DN-Voltage conversion $2.07 2014
X13176 Convert Dupent4kV-B4DUto-13.8kY $3.67 2014
X13003 Convert 4kV Dupont B6DU to 13.8kV $1.48 2013

TOTAL $23.6

JUF, US



Toronto Hydro-Electric System Limited

ICM Project | Box Construction Segment

EB-2012-0064

Tab 4

Schedule B5

Filed: 2012 May 10
Updated: 2012 Oct 31

1 Figure 3 shows the specific box construction feeders.

Merton and Millwood MS
have the following 4kV
feeders to be converted to
13.8kV overhead: B1MR;
B2MR,B3MR,BSMR,

B2MD. B3Mb

G

E

=N
« filillliesms

7 e I
il —

Hazelwood MS has three
4kV feeders to be
converted to 13.8kV
overhead: B3HW, B5HW,
B7HW

o R I L T
=T
i i Bl \ii%’liué?%ﬁ' '
A

i
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<
x

have the following 4kV feeders to
be converted to 13.8kV overhead:
B1KS, B4KS, B5J, B8J, B9J, B16);

814, B15J

Dupont, Dufferin, College
MS have the following 4kV
feeders to be converted to
13.8kV overhead: B1DU,

B2DU, B4bY,-B6DU, BACD,
B7CD, B3bN, BADN, B5DN

2 Figure 3: Map shows locations of 4kV box construction feeders proposed for conversion to

3 13.8kVin 2012-2014
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i NEED

This section presents the reasons why THESL must replace box construction now. The specific
jobs for 2012 and 2013 that THESL proposes to accomplish this segment are described in Section

V — Description of Work.
1. Safety
There are numerous potential safety issues associated with box construction. They are outlined

in Table-3.

Table-3: Safety Issues Associated with Box Construction

Safety Issue | Description

System The conversion of box construction feeders to current 13.8kV overhead
Complexity construction standards will improve workplace safety for crews by reducing the
complexity associated with box construction poles. Box construction poles
typically support more circuits compared to standard 13.8kV overhead circuits.
High concentration of cables in one spot (the box construction) increases the
potential risk of a shock hazard to crews working on it. See Figure 13 and Figure
14 for examples of typical 4kV box construction and 13.8kV overhead feeders.
Furthermore, with box construction, some circuits cannot be accessed with
bucket trucks due to the physical arrangement of the feeders running through a
single box pole, forcing line crews to climb the poles and increasing the potential

safety risk for Toronto Hydro employees.
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Figure 7: Frequency of Outages - 4kV vs 13.8kV Overhead feeders

5. Aging 4kV Stations Supplying Box Construction Feeders

Several 4kV stations have been shown to have assets in poor condition that will require action
over the 2012-2014 period. This problem can be addressed by either replacing station assets on
a ‘like-for-like’ basis, or by converting all 4kV load served from that station to 13.8kV and
decommissioning the station. Hazelwood MS is an example of a station that must be addressed
in the near future, as shown in maintenance records in Table-7, Table-8 and Table-9. Dufferin
MS (refer to Table-36) and Merton MS (refer to Table-32) also have station equipment that
needs to be addressed. Rather than continue to sustain a 4kV legacy system and continue being
exposed to the associated safety, clearance and reliability issues, THESL proposes to convert

these 4kV box construction feeders, and decommission these legacy stations.

Furthermore, decommissioning 4kV MS stations is expected to result in maintenance cost
savings. Eliminating maintenance on these decommissioned stations will reduce THESL’s need
to hold inventory of obsolete 4kV equipment and maintain this equipment in good working
order. It will also eliminate the labour costs incurred when obsolete 4kV station equipment

must be replaced (as an example, see Hazelwood MS case study in Section 1.2).

| 15
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As more 4kV box construction feeders are converted to 13.8kV, access to 13.8kV overhead

feeders increases. As a result, some 4kV feeders that previously could not be converted to

13.8kV may now be candidates for conversion. In addition to the reasons provided above to

explain the need for 4kV box construction conversion jobs in 2012-2013, the specific jobs JUS
discussed below also were selected because they are located in the vicinity of 13.8kV overhead

feeders with adequate capacity.
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v PREFERRED ALTERNATIVE

THESL’s program to replace obsolete legacy 4 kV box construction with new 13.8 kV feeders will
improve safety, reliability and system efficiency as discussed extensively above. THESL
evaluated the proposed box construction replacement segment, the preferred alternative,
against the alternative of maintaining and replacing the equipment used in box construction, the
status quo. Other than replacing box construction or leaving it in place and addressing
individual assets as needed, there are no viable options to address the issues that box

construction creates.

1. Maintaining the Status Quo

The status quo would have THESL continue to maintain and repair box construction wherever it
is currently found. Due to the high number of assets past their useful lives on these feeders as
seen in Table-6, maintaining the status quo will likely result in additional maintenance cost and
worse reliability. The safety and operational issues associated with box construction detailed
above also will continue. In contrast, THESL’s preferred alternative, the planned conversion

program, will convert 16 outmoded 4kV box construction feeders to modern 13.8kV feeders.

Failure to execute this segment will force THESL to manage the issues described in Section Il
above in a reactive and less effective manner. It will also delay the decommissioning of some
MS and, as a result, reduce the availability of 13.8kV feeders to support modernization of 4kV

overhead box construction plant to existing overhead construction standards.

The effectiveness of the box construction segment can be further highlighted by determining
the difference in cost of ownership between the existing box construction asset class that will be
replaced and the new standardized overhead asset class that will be installed. This difference in
costs includes quantified risks, taking into account the assets’ probability of failure, and
multiplying this by the direct and indirect costs associated with in-service asset failures,

including the costs of customer interruptions, emergency repairs and replacement.

JUS
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Carrying out the proposed work on this asset class is expected to result in a net present value of
$15.6 million, which represents the difference between these cost of ownership values with the

total project cost subtracted. This business case evaluation is explained in Appendix J.
1.1. Performance Impacts
A list of feeders that will be addressed under this program, along with the job costs and number

of assets past their useful life per circuit kilometre is provided in Table 5.

Table-5: Assets Past their Useful Lives Per Circuit Kilometre on 4kV Feeders to be Converted

to 13.8kV

Feeder Estimated Assets Circuit Length | Quantity/km | Projected
Project Cost Past (km) Year of
(SM) Useful Life Execution

B3HW $1.71 39 3.80952 10.2 2013

(X12445)

BSHW 154 3.03309 50.8

(X12445)

B7HW $1.82 82 2.14393 38.2 2012

(X11422)

B15J (X12325) | $3.64 219 6.29048 34.8 2012

B7CD (X12352) | $1.33 78 1.4864 52.5 2013

B4KS (X11369) | $3.45 129 2.54616 50.7 2013

B1KS (X11369) 45 2.42689 19.8

B4CD (X12353) | $1.63 0 1.11803 0.0 2013

B2MD, BIMR | $2.73 63 3.83669 16.4 2012

(X11452)

B5DN $1.81 50 3.60117 13.9 2013

(X12054)

B1DU 95 1.53529 61.9

(X12054)
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Feeder Estimated Assets Circuit Length | Quantity/km | Projected
Project Cost Past (km) Year of
(M) Useful Life Execution

B4DN $0.17 35 0.61803 56.6 2013

(X12506)

transfer load $1.18 0 0 n/a 2013

(X13186)

B5J (X12193) $1.44 28 1.90018 14.7 2013

B8J (X13177) $0.21 31 0.44607 69.5 2013

B9J (X13178) $0.73 210 4.65797 45.1 2013

2129}

B2DU $0.23 228 3.87552 58.8 2012

(X12055)

2142}

<2145}

2174}

2143}

24202}

3176}
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Feeder Estimated Assets Circuit Length | Quantity/km | Projected
Project Cost Past (km) Year of
(M) Useful Life Execution

B6DU $1.48 136 4.06301 335 2013

(X13003)

TOTAL $23.6 1,515* 47.39

*Total count is lower than the sum of the individual assets due to shared poles between feeders.

A higher number of assets past their useful lives indicates that the likelihood of outages due to

component failures will increase. Execution of the listed jobs will result in the modernization of

all assets on these feeders which are past their useful lives.

Table-6 shows the number of assets per feeder that are projected to fail by their respective

planned year of conversion. In addition, it shows the quantity of assets past their useful lives

per feeder, along with associated estimated ‘like-for-like’ replacement costs and quantified risk

cost.

Table-6: Failure Projections, Assets past their useful lives and Associated Anticipated ‘Like-for-

Like’ Replacement Costs per Feeder

Feeder Proposed Station Assets Risk Cost of Assets Past | Estimated
Year of Presently Feeder up to Useful Life | Cost of
Conversion Projected to Year of (in counts) | Replacement
Fail by Year of | Conversion for Assets
Conversion (SM) Past Useful
(in counts) Life (SM)
B7CD 2012 College 3 $0.12 78 $1.03
B3HW 2013 Hazelwood | 6 $0.12 39 $0.57
B5HW 2013 Hazelwood | 13 $0.24 154 $1.85
B7HW 2012 Hazelwood | 7 $0.21 82 $1.04
B15J 2012 Junction 12 $0.45 219 $2.69
B4CD 2013 College 2 $0.08 0 S0

JUF, US
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Feeder Proposed Station Assets Risk Cost of | Assets Estimated
Year of Presently Feeder up to | Past Cost of
Conversion Projected to | Year of Useful Life | Replacement

Fail by Year Conversion (in counts) | for Assets
of (SM) Past Useful
Conversion Life (SM)
(in counts)

B5DN 2012 Dufferin 8 $0.24 50 $0.69

B4DN 2013 Dufferin 2 $0.03 35 $0.46

B1DU 2012 Dupont 9 $0.35 95 $1.35

B5) 2013 Junction 4 $0.16 28 $0.42

B8lJ 2013 Junction 2 $0.02 31 $0.37

B9l 2013 Junction 16 $0.43 210 $2.60

B4KS 2013 Keele and | 13 $0.65 129 $1.85

St Clair
B1KS 2013 Keeleand |5 $0.07 48 $0.60
St Clair

B2MD 2013 Millwood $0.12 30 $0.36

B3BN 2014 Bufferin 9 $0:65 2 $0:96

B2DU 2012 Dupont 28 $1.98 228 $2.96

B4bUY 2044 Bupent 29 $1.29 194 $2.54

B6DU 2013 Dupont 20 $0.56 136 $1.65

B2MR 2014 Merton 30 $0-46 52 50.66

B5SMR 2014 Merton » $0:22 37 5051

BIMR 2014 Merton 42 $0:68 33 $0.386

TOTAL 393 $12.36** 2;305* $29.4*

156 $5.83** 1,515* $19.4*

*Total is lower than the sum of the individual assets due to shared poles between feeders
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Vv DESCRIPTION OF WORK

1. Conversion of College MS Feeders (X12352, X12353)

1.1. Objective

The objective of these jobs is to prepare College MS feeders for conversion from 4.16kV to
13.8kV for eventual decommissioning of College MS. The main objective is to mitigate the
safety concerns associated with working around energized box construction which is found on
feeders from College MS. The main benefits of completing this work are improved reliability
and mitigation of potential safety risks. The equipment that is being replaced is overhead 4kV

distribution plant which includes conductor, poles, transformers and switches.

Figure 12 shows an example of obsolete assets on College MS feeder B7CD.

/C

}/c
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1.5. Required Capital Costs

Table-12: Capital Costs - College MS

Job Job Phase Cost Projected
Estimate ($, millions) | Year of
Number Execution
18761 X12352 — B7CD OH Feeder Voltage Conversion $1.33 2013
20567 X12353 — BACD OH Feeder Voltage Conversion $1.63 2013
Total: $2.96

1.6. Preferred Option for Feeders Supplied by College MS (B7CD, B4CD)

Maintenance reports suggest that station assets in College MS are deteriorating, as shown in

Table-13 and Table-14 below.

Table-13: College MS Transformer TR1 DGA results

TR1

June 16, 2009

May 11, 2009

April 8, 2009

CO (PPM)

365*

412*

359*

“*’ indicates ‘condition 2’ status, meaning overheated cellulose insulation (transformer

insulation degradation, and eventual transformer failure) NOTE: ‘PPM’ means ‘Parts Per Million’

Note that small changes in DGA readings can be attributed to change in solubility of gases into

mineral oil based on the oil temperature. For example, solubility of hydrogen into mineral oil

can increase up 79% over an oil temperature change from 0C to 80C.
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Table-14: College MS Transformer TR3 DGA results

TR3

December 15, 2009

April 8, 2009

Hydrogen (PPM)

217*

1,619**

“*’ indicates ‘condition 2’ status, and “**’ indicates ‘condition 3’ status meaning partial discharge

activity (intermittent conduction between windings, leads to eventual transformer failure)

Note that large changes in DGA readings can be caused by contamination during the oil

sampling. Regardless of the large difference in the reading in the above results, the lower value

in the more recent reading continues to indicates partial discharge activity is occurring between

the transformer windings.

The significant number of assets past their useful lives and assets projected to fail, along with

the safety concerns and increased complexity of box construction when compared to 13.8kV

overhead construction warrants executing these jobs.

Investing in converting legacy 4kV system to 13.8kV and decommissioning the station is

recommended.

2. Conversion of Hazelwood MS Feeders (X11422, X12445)

2.1, Objective

The objective of these jobs is to prepare Hazelwood MS feeders for conversion from 4kV to

13.8kV for eventual decommissioning of Hazelwood MS. The main objective is to mitigate the

safety concerns from working around energized box construction, which is found on feeders

from Hazelwood MS. The benefits of completing this work are the elimination of safety hazards,

improved reliability and, when conversion is complete, reduced line losses. The equipment that

is being replaced is overhead 4kV distribution plant which includes conductor, poles,

transformers and switches.
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2.3. Scope of Work
The scope of work in X11422, X12445 is to convert B7HW, B3HW and B5SHW respectively from
4.16kV to 13.8kV.

Table -16: Assets to be Replaced - Hazelwood MS

Assets to be upgraded from 4.16kV to 13.8kV

X11422 X12445

Poles 96 Poles 200
Switches 8 Switches 7
Transformers 27 Transformers 23
Conductor 2.4 km Conductor 6.8 km

2.4, Locations
The assets being replaced belong to B3HW, BSHW and B7HW and they are bounded by the area

Danforth Ave in the North, Jones Ave in the west, Felsted in the south and Coxwell in the east.

10

11

12

2.5. Required Capital Costs

Table-17: Capital Costs - Hazelwood MS

Job Job Phase Cost Projected

Estimate (S, millions) | Year of

Number Execution

18629 X11422 — B7HW OH Feeder Voltage Conversion $1.82 2012

20919 X12445 — B3HW, B5HW OH Feeder Voltage $1.71 2013 JUF, US
Conversion

Total: $3.53 /UF
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2.6. Preferred Option for Feeders Supplied by Hazelwood MS (B3HW, BSHW, B7HW)
Maintenance reports suggest that station assets in Hazelwood MS need to be replaced in the
2013 timeframe, as shown in Table-7, Table-8, and Table-9. It should be noted that these
feeders need to be converted prior to 2013 in order to avoid ‘like-for-like’ replacement of legacy

Hazelwood MS equipment by 2013.

Furthermore, the significant number of assets past useful life, along with the potential safety
risks and increased complexity of box construction when compared to 13.8kV overhead

construction warrants executing these jobs.

Decommissioning Hazelwood MS will also allow THESL to use MS land for other projects in the

downtown area. See D for excerpt from a presentation that lists Hazelwood MS as a future

switching location.

3. Partial Conversion of Junction MS Feeders (X12325, X12193, X13177, X13178, X12161and

/c
X%12194)
3.1. Objectives
The objective of these jobs is to prepare Junction MS feeders for conversion from 4.16kV to } /c
13.8kV for eventual decommissioning of Junction MS. The main objective is to mitigate the

safety concerns from working around energized box construction, which is found on feeders
from Junction MS. The benefits of completing this work are the mitigation of potential safety
risks, improved reliability and, when conversion is complete, reduced line losses. The
equipment that is being replaced is overhead 4kV distribution plant which includes conductor,
poles, transformers and switches. Figure 20 shows an example of a typical box construction

pole from Junction MS.
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3.2. Historical Reliability Performance

Table-18: Historical Reliability - Junction MS

HISTORICAL RELIABILITY PERFORMANCE - Junction MS

Reliability Metric 2008 2009 2010
Feeder ClI 7,827 16,015 9,478
Feeder CHI 5,074 46,480 16,332

‘Cl’ stands for ‘Customers Interrupted’ and ‘CHI’ stands for ‘Customer Hours Interrupted’

3.3. Scope of Work

The scope of work in the following jobs is to convert most of the feeders from Junction MS to

13.8kV voltage.

e X12325: B15J
e X12193: B5J
e X13177: B8IJ
e X13178: B9J
—X12161:-B1H
+—X12194:- B104

Table-19: Assets to be Replaced - Junction MS

Assets to be upgraded from 4.16kV to 13.8kV

Information from six conversion jobs

Poles

231 Poles

Conductor

6.2 km

3.4. Locations

The assets being replaced belong to B5J, B8J, B9J, B18J,-B11} and B15J in the general area of

Keele and Bloor Street.

| a6
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3.5. Required Capital Costs

Table-20: Capital Costs - Junction MS

Job Estimate Job Phase Cost Projected Year of
Number (S, millions) Execution
20365 X12325 - B15J OH Feeder Voltage $3.64 2012
Conversion
20368 X12193 - B5J OH Feeder Voltage $1.44 2013
Conversion
20548 X13177 — B8) OH Feeder Voltage $0.21 2013
Conversion
20476 X13178 — B9J OH Feeder Voltage $0.73 2013
Conversion
20369 X12161—B11 OHFeeder\oltage 5214 2044
Conversion
20366 X32194-B10J- OH Feederoltage 5168 2044
Conversion
Total: $9.856.02 Jus
3.6. Preferred Option for Feeders Supplied by Junction MS (B15J, B5J, B8J, B9J, B10J,B11)) JUs

The significant number of assets past useful life, along with the potential safety risks and
increased complexity of box construction when compared to 13.8kV overhead construction (see
Table-3 and Table-8) warrants the undertaking of this conversion. Junction MS, which supplies

these feeders, is planned to be decommissioned in the future.
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4. Conversion of Keele and St. Clair MS Feeders (X11369)

4.1. Objectives

The objective of this work is to prepare Keele and St. Clair MS feeders for conversion from
4.16kV to 13.8kV for eventual decommissioning of Keele and St Clair MS. The main objective is
to mitigate the safety concerns from working around energized box construction which is found
on these feeders. The benefits of completing this work are the elimination of safety hazards,
improved reliability and, when conversion is complete, reduced line losses. The equipment that
is being replaced is overhead 4kV distribution plant which includes conductor, poles,

transformers and switches.

4.2, Historical Reliability Performance

Table-21: Historical Reliability - B1KS and B4KS

HISTORICAL RELIABILITY PERFORMANCE — B1KS, B4KS

Reliability Metric 2008 2009 2010
Feeder Cl 1,745 2,538 1,102
Feeder CHI 3,241 1,743 2,931

‘Cl’ stands for ‘Customers Interrupted’ and ‘CHI’ stands for ‘Customer Hours Interrupted’

4.3. Scope of Work
The scope of work in X11369 is to convert B1KS and B4KS from 4.16kV to 13.8kV.

| a8

/C
/C



10

11

12

13

14

15

16

17

18

19

20

21

22

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B5

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Box Construction Segment

5. Partial Conversion of Millwood MS Feeders (X11452*, X12129%*)

5.1. Objectives

The objective of these jobs is to prepare Millwood MS feeders for conversion from 4.16kV to
13.8kV for eventual decommissioning of Millwood MS. The main objective is to mitigate the
safety concerns from working around energized box construction, which is found on feeders
from Millwood MS. The benefits of completing this work are the mitigation of potential safety
risks, improved reliability and, when conversion is complete, reduced line losses. The
equipment that is being replaced is overhead 4kV distribution plant which includes conductor,

poles, transformers and switches.

5.2. Historical Reliability Performance

Table-24: Historical Reliability - Millwood MS

HISTORICAL RELIABILITY PERFORMANCE - B2MD, B3Mb

Reliability Metric 2008 2009 2010
Feeder CI 0 1,010 0
Feeder CHI 0 1,128 0

‘Cl’ stands for ‘Customers Interrupted’ and ‘CHI’ stands for ‘Customer Hours Interrupted’

5.3. Scope of Work
The scope of work of jobs X11452, X32329 includes the conversion of B2MD ard-B3MbB
respectively from 4.16kV to 13.8kV. Jebs X11452 and-%32129 also involves one or more feeders

from Merton station, as discussed below.

Table-25: Assets to be Replaced - Millwood MS

Assets to be upgraded from 4.16kV to 13.8kV

Poles 130
Switches 9
Transformers 27
Conductor 3,100 m

/C, /US

/C
/C

Jus

Jus
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5.4.

Locations

Boundaries for this work are outlined in Table-26.

Table-26: Project Boundaries for Millwood MS Conversion
Project | Feeders | North Boundary | South Boundary | East Boundary West Boundary
X11452 | BIMR Manor Road Belsize Drive Bayview Avenue | Mt. Pleasant
East Road
Reoad
5.5. Required Capital Costs
Table-27: Capital Costs
Job Estimate Job Cost Projected Year of
Number (S, millions) Execution
18738 X11452 Millwood MS: B2MD, $2.73 2012
B1MR Partial Voltage Conversion*
Merton-MS-B2MR - \oltage
Conversion*
Total $74572.73

*Jobs convert feeders in both Merton MS and Millwood MS. Job cost included in Merton MS as

well

5.6.

Preferred Option for Feeders Supplied by Millwood MS (B2MD, B3MB)

The information on the preferred option for Millwood MS is discussed in section 6.6 below in

association with the work on feeders from Merton MS.
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6. Partial Conversion of Merton MS feeders (X11452, X12129,-X12142X12145,X12174;
%12143)

6.1. Objectives

The objective of these jobs is to prepare Merton MS feeders for conversion from 4.16kV to
13.8kV for eventual decommissioning of Merton MS. The main objective is to mitigate the
potential safety risks from working around energized box construction, which is found on

feeders from Merton MS. Jobs X11452-ard-¥32329 also involves one or more feeders from

Millwood station. The benefits of completing this work are mitigation of potential safety risks,

improved reliability and, when conversion is complete, reduced line losses. The equipment that

is being replaced is overhead 4kV distribution plant which includes conductor, poles,

transformers and switches.

6.2. Historical Reliability Performance

Table-28: Historical Reliability - Merton MS

HISTORICAL RELIABILITY PERFORMANCE - B1IMR, B2MR, B3MR, BSMR

Reliability Metric 2008 2009 2010
Feeder ClI 2,910 5,158 3,099
Feeder CHI 785 5,545 4,321

6.3. Scope of Work
The scope of work for the jobs listed in Table-29 is to convert feeders B1MR;-B2MR-B3MR;
B5MR-from 4.16kV to 13.8kV.

Table-29: Assets to be Replaced - Merton MS

Assets to be upgraded from 4.16kV to 13.8kV

Poles 33
Switches 7
Transformers 8
Conductor 820 m
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6.4. Locations

The boundaries for this work are outlined in Table-30.

Table-30: Project Boundaries for Merton MS Conversion

Project | Feeders North South East Boundary | West Boundary
Boundary Boundary

X11452 | BIMR Manor Road Belsize Drive Bayview Mt.Pleasant
East Avenue Road
Read Avente Road
Avenue East Avente Road

X12145 | B3MR Meoore Garfield Bayview Aveca-Avenue
Avende Avenue Avenue

X12174 | B5MR Varieus

X32143 | BIMRB2MR | ManerRead | Davisville MtPleasant Yonge Street

Avenue Road
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6.5. Required Capital Costs

Table-31: Capital Costs

Job Estimate Job Cost Projected Year
Number ($, millions) of Execution
18738 X11452 Millwood MS: B2MD, BIMR $2.73 2012
Partial Voltage Conversion*
Merton-MS-B2MR-\eltage
Conversion*
19712 X12142 Convert4k\-MertonFeeder $0.62 2014
B2MR-to-13-8kV-System-B2MR
19711 X12145 Convert4k\/-MertonFeeder $111 2014
B3MRt0-13-8k\M-System-B2MR
19977 X12174 Convertdk\-Merton-MS $3.78 2014
FeederB5MR-to-13-8k\-System
FOBSMR
19706 X12143 Convert4kV-Merton-Feeder $2.24 2014
BIMR,B2MR-to-13-8k\-System-BIMR
B2MR
Total $15.312.73

*Jobs convert feeders in both Merton MS and Millwood MS. Job cost included in Millwood MS

as well.
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6.6. Preferred Option for Feeders Supplied by Millwood MS (B2MD, B3MB) and Merton
Jus
MS (B1MR, B2MR;-B3MR,-B5MR) }
Maintenance reports suggest that station assets in Merton MS are deteriorating, as shown in

Table-32.

Table-32: Merton MS Transformer TR1 DGA results

TR1 March 5, 2010

CO(PPM) 361*

“*’ indicates ‘condition 2’ status, meaning overheated cellulose insulation (transformer

insulation degradation, and eventual transformer failure)

The significant number of assets past useful life, along with the safety concerns and increased
complexity of box construction when compared to 13.8kV overhead construction warrants

executing these jobs.

7. Partial Conversion of Dufferin MS (X12054, X12506, X14202)

7.1. Objectives

The objective of these jobs is to prepare Dufferin MS for conversion from 4.16kV to 13.8kV to
mitigate potential safety risks from working around energized box construction. The expected
benefits of completing this work are the mitigation of potential safety risks, improved reliability

and, when conversion is complete, reduced line losses. .
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7.5. Required Capital Costs

Table-35: Capital Costs

Job Estimate Job Phase Cost Projected Year of
Number (S, millions) Execution
22242 X12054 — Voltage Conversion from | $1.81 2013
4kV to 13.8kV (B5DN)
21101 X12506 — Voltage Conversion from | $0.17 2013
4kV to 13.8kV (B4DN)
23358 X14202 —Voltage Conversionfrom  $2.07 2044
4 -te-13-8kW{B3DN}
Total: $8.271.98

7.6. Preferred Option for Feeders Supplied by Dufferin MS (B3DN, B4DN, B5DN)

Maintenance reports suggest that station assets in Dufferin MS are deteriorating, as shown in

Table-36.

Table-36: Dufferin MS Transformer TR1 DGA results

TR1

April 8, 2009

March 23, 2006

CO(PPM)

386*

398*

“*’ indicates ‘condition 2’ status, meaning overheated cellulose insulation (transformer

insulation degradation, and eventual transformer failure)

Note that small changes in DGA readings can be caused by changes in solubility of gases into

mineral oil based on the oil temperature. For example, solubility of hydrogen into mineral oil

can increase up 79% over an oil temperature change from 0C to 80C.
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The significant number of assets past their useful lives and assets projected to fail, along with
the potential safety risks and increased complexity of box construction when compared to

13.8kV overhead construction warrants executing these jobs.

Decommissioning Dufferin MS will also allow THESL to use MS land for other projects in the
downtown area. See D for excerpt from a presentation that lists Dufferin MS as a future

switching location.

8. Partial Conversion of Dupont MS Feeders (X12055, X13176, X13003)

8.1. Project Objectives

The objective of these jobs is to prepare Dupont MS feeders for conversion from 4.16kV to
13.8kV system for eventual decommissioning of Dupont MS. The main objective is to mitigate
potential safety risks from working around energized box construction. The benefits of
completing this work are the mitigation of safety risks, improved reliability and, when

conversion is complete, reduced line losses.

8.2. Historical Reliability Performance

Table-37: Historical Reliability - Dupont MS

HISTORICAL RELIABILITY PERFORMANCE - B2DU, B4DU and B6DU

Reliability Metric 2008 2009 2010
Feeder ClI 2,604 1,806 835
Feeder CHI 79,190 272,672 51,770

8.3. Scope of Work
The scope of work described in X12055, 333476 and X13003 is to convert the Dupont MS
feeders B-2-DU, B-4-BY and B-6-DU from 4.16kV to 13.8kV system.
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Table-38: Assets to be Replaced - Dupont MS

Assets to be upgraded from 4.16kV to 13.8kV system

X12055 X13176 X13003

Poles 226 Peoles 228 Poles 208
Switches 31 Switches 28 Switches 21
Transformers | 38 Fransformers | 46 Transformers | 39
Conductor 4.08 km Cenduetor 512km Conductor 4.66 km
8.4. Locations

The assets being replaced belong to feeders B-2-DU, B-4-BY and B-6-DU. B-2-DU is located

around the intersection of Garnet Ave and Shaw Street. B-4-BU-islocated-around-the
intersection-of DavenportRd-and-Ossington-Avende: B-6-DU is bounded by the area of

Rosemount Ave in the north, Westmount Avenue in the west, Davenport Rd in the south and

Winona Dr in the east.

8.5. Required Capital Costs

Table-39: Capital Costs

Job Estimate Job Phase Cost Projected Year
Number (S, millions) | of Execution
20992 X12055 - Voltage Conversion from 4kV to $0.23 2012

13.8kV (B2DU) (DESIGN ONLY)
19966 X13176—Velage-Conversionfrom-4k\to $3.67 2044

13-8kV{B4DY)}
19984 X13003 - Voltage Conversion from 4kV to $1.48 2013

13.8kV (B6DU)

Total: $9.871.71
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8.6. Preferred Option for Feeders Supplied by Dupont MS (B-2-DU, B-4-BU-and B-6-DU)

The significant number of assets past useful life, along with the safety concerns and increased

complexity of box construction when compared to 13.8kV overhead construction warrants the

undertaking of this conversion. Stations supplying these feeders (Dupont MS) are planned to be

decommissioned going forward.
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Table-2: Business Case Evaluation Shows Costs of Maintaining Status Quo Exceed Capital

Projects Cost

Business Case Element

Cost of Ownership of Existing Box Construction (COOg)

Cost (in Millions)

Cost of Ownership of New Standardized Overhead Construction (COOy)

Projected risk cost of existing box construction feeders (PV)* $40.3M
Projected risk cost of existing Stations (PV)** $17.4M
Projected non-asset risk cost of existing 4kV overhead (PV) S 64.7M
Stations Maintenance for existing system (PV)*** $2.4M
4kV line losses relative to 13.8kV feeders (PV) $10.4M
TOTAL (COOg) $135.2M

PROJECT NPV

Projected risk cost of converted feeders (PV)**** -§7.5M

Projected non-asset risk cost of new 13.8kV overhead (PV) -$ 53.6M
TOTAL (COOy) -$61.1M
PROJECT COST -$58.5M

$15.6M

*'Projected risk cost of existing construction feeders (PV)’ represents FIM analysis of relevant

existing 4kV box construction feeders, or cost of ownership of those feeder assets.

**‘Stations (NPV)’ represents FIM analysis of relevant 4kV MSs, or cost of ownership of those

assets. The cost of ownership of the replacement is SO (4kV load from MS being taken on by

existing 13.8kV stations, not new stations), so that value was used in the business case.

***'Stations Maintenance for existing system (PV)’ represents the average annual cost of

maintenance for each relevant MS (average based on projected costs for 2012-2021), and then

projected out indefinitely which assumes the existing case will remain (100 years was used).

****'Projected risk cost of converted feeders (PV)’ represents FIM analysis of the converted

13.8kV feeders, or cost of ownership of those new feeder assets.
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SUMMARY OF CHANGES IN THE UPDATE

Reduced 2012-2013 budget from $55.10 M to $45.78 M, a reduction of $9.32 M

Reduced number of jobs proposed from 30 to 26 with jobs for 2014 to be addressed in
Phase Two

2014 jobs and spending shown in strike-through

Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

Revised FIM model results to correct non-asset related risk calculation

Corrected numerical and typographical errors




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B6

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Rear Lot Construction Segment

Contents
I EXECUTIVE SUMIMARY ..ttt ettt e e e ettt e e e e s ettt e e e s e sanbe b teeeee e e nnbeeeeeeeeesanseneeeeeesaaannne 4
1. o o =Tot D =TT ol o) f (o o PP 4
2. Why the Project is NE@AEU NOW.....couii ittt e e e ettt e e e e e e s nabeeee e e e e sensaeeeaeesennns 5
3. Why the Proposed Project is the Preferred Alternative .......c.ccceeecveeeecieee e 7
I DESCRIPTION OF CURRENT SITUATION ...ccttiiiiiitieniieiienieeniee sttt sttt sneesneesnee s 12
1.  History and Extent of REAr LOt SEIVICE .......eeiieuiiiiiiiiee ettt e e e e s aaee e 12
2. Issues Associated with the Ongoing Provision of Rear Lot SErvice ........ccccecveeeeeieeeeccieeeecciveeeenns 13
1l WHY THE PROJECT IS NEEDED NOW ...ttt eseeeseseseseseseeees 16
1. Assets Past Their USEfUl LIVES .......couiiiiiiiiieiec ettt ettt et 16
N 0 oY=l =Y o] o =1 W o 0 1y o =1 [0 £ SRS 18
T Y- oL = Y o o I\ =T 0 === 2 0= o | R 22
N VT o] Lo Y {1 YU 23
5.  Reliability and CUSTOMET SEIVICE ....vuiiiieieeieieee ettt e et e e e e e e et tra e e e e e e e e eansraaeeens 28
6.  Conclusions Regarding NEEd ..........ueieiiiiiiiiiiiieee e crre e e e e e rrer e e e e e e st aae e e e e e sennnreaneeens 30
IV ALTERNATIVES FOR ADDRESSING REAR LOT CONSTRUCTION ....cciiiiiiieiieieiiieeiee e e e 32
1. Alternatives CONSIAEIE......coouii i e s s e s e 32
2. Economic Benefits of the Preferred Alternative........ccccoveereiiiiiiiiii e 38
V' DESCRIPTION OF WORK .....teittiiieiiteiteett ettt ettt st st st st st sttt et e b e s b e sbeesaeesmeesmees 39
1. LISTING Of All JODS .ottt e et e et e e e s bt e e e e s ataeeeeataeeesbtaeesensaeeeenssaeeenans 39
2 Forest Hill Rear Lot (X12113, X11293, X12114) ...cociriieiieieeieesieeteesiee sttt s s 42
D R O oYYt {1V PSSP 42
g ole ] o Tl o | Ao T USRS 42
RS B o Yot | 4 Lo o PP PP PPPN 43
2.4 ReqUIred Capital CoStS. .. uuiiiiiiiiiiiiiiiiee ettt e e e e ecctrre e e e e e e e etr e e e e e e e e s ebebaeeeeeeeesntraseeaaeseansnrenes 43
3. Rexdale Colony Park OH Rear Lot (W12561, W12562, W12563, W12564, W12565,
W12566, WI12567, WIL31O5) ...uoiiiriieciiieiieeeieeeitteesteessteesseseseeesssessnsasessasessseesnsesansesessseesssessnsesessseesssees 44
I N 2 - T = oYU o Vo USRS 44
I © o111 f V7 SRR 46
3.3 SCOPE OF WOTK ottt ettt e e e et e e e et e e e sbte e e s eabaeeesantaeeesssaeeesnbaseesansanaesnns 46




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

31

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B6

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Rear Lot Construction Segment

O o Tor- ) (o] o PP
3.5 RequUIred Capital CoStS....uuiiiiiiiiiiiiieee ettt e ettt e e e e e eerrre e e e e e s sbereeeeeeeeesnsraaseaeeeeansnreees
4.  Banbury - Larkfield — Charnwood Rear Lot (E12615, E12076).....ccccuveeeecrireeicireeeeiiieeeecieeeeecineeens
R @ oY [T o1 § 1V YRS
B Tolo o Tl oY ALY o] T
L N o ot | 1 o T 3P OO OP RO PP PO PPPPOPIOR
R Yo [ =T R O] o] =1 o ] U
5.  Livingston Guildwood Rear Lot (E11382, E11383)....ccccuueiiiiiiieeeiiieeeiiieeeeteeeeevtee e eeevnee e envee e e
LT A O o Y=ot {1V LSRR
I A Yole ] o T o | Ao T RSP
5.3 LOCALIONS...ciiitiiiiiiiii i s
5.4  ReqUIred Capital CoStS....uuiiiiiiiiiiiiiiieieeeiiiiiiiieeeeeeeeseitareeeeeeeesetrareeeeeeesstssaeeeeeeeessssraseeeeeesasssreees
6.  Rathburn SAF1 Rear LOt (W11219) ...ttt ettt e et e e tre e e e eta e e e eearae e e enneeas
L0 R O o1t f V7R
L A YoloT o Tl o) VLV o] o USSR
6.3 LOCALIONS .ot s
6.4  RequIired Capital CoStS. ...ttt e s e e e e e e st re e e e e e s sbae e e e e e e e esnnntaaeeeeeesansnennes
7.  Albion F1 Silverstone Conversion Rear Lot (W11168) ......ccccveeeiiiiieieiiieeeeiieeeeciteeeeeieee e eevee e e
2% R © ] o111 f V7SR
B A ole] o Tl AT oY USSR
7.3 LOCALIONS ..ottt e e
7.4  RequIired Capital CoSES.....uiiiiiiiiiiiiieeciieee e ettt e ettt e e st e e e et e e e e e te e e e sataeeesbreeesentaeessastaeeesseneanns
8.  Lawrence Leslie Rear Lot (X12184, X12185, X12186) .....ccccevrvreeeeireeeeiirreeeeereeeeetreeeeerreeeeeveeeeennnes
S 3 A O o YTt {1V PSR
53 A Yole ] o Tl o | Ao T USSR
< TS T o Tor- ) (o] o - PP
8.4 ReqUIred Capital CoStS....uuiiiiiiiiiiiiiiiiee ettt e e e escirre e e e e e e ertrre e e e e e e s ebabeeeeeeeeesnsraaeeaaeeeansnrenes
9. Thorncrest Area Rear Lot (W12381, W13017, W12401, W13019, W13067, W13068,
WIL3142, WIL3020) ...eeeeueeeueeeeeeieeiteeiteenteesteesteesttesaeesueesabesateeaee et e ebeeabeesbeeabeesaeesmeesaeesmeesaeeensesabesabeenbeens sas
S 0 N O o111 f V7SR
9.2 SCOPE OF WOTK ittt ettt e ettt e e e et e e e et e e e e sbteeeeeabeeeesntaeeesstaeesenseseesanranaesnns

/C



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B6

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Rear Lot Construction Segment

101 Obiectivac 60
TOT A4S A S A S O \>A~4
102 Scobe-of \Waork 61 >
TOE ST = A S A A A T o
102 lLocations 61
TOD S S T o

Vi




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B6

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Rear Lot Construction Segment

| EXECUTIVE SUMMARY

1. Project Description

THESL is requesting approximately $45.57million in ICM funding to finance non-discretionary
civil and infrastructure jobs related to rear lot conversion between 2012 t02013. This amount is
broken into discrete jobs, totalling approximately $24.15 million in 2012, and $21.42 million in

2013. A detailed description of all the jobs, by year, is provided in Part V below.

The rear lot conversion segment responds to the critical need to move the distribution service

currently located in backyards to the street, for reasons of safety, reliability and cost.

Rear lot service was implemented in certain Toronto neighbourhoods in the 1950s and 1960s.
The equipment providing rear lot service is past its useful life and difficult to access and repair.
As a result of its age and condition, THESL expects that this equipment will continue to fail at an
increasing rate and when it does, efforts to repair it create safety, equipment availability and

cost issues.

This segment will remove rear lot service in targeted areas that currently pose potential safety

risks, greater reliability concerns and higher repair costs. It will be replaced with standard

underground service constructed to current specifications. The result of the move to standard

service will be reduced safety risks, improved reliability, and reduced costs to repair.

The work to be undertaken in each year covered by this application has been selected based on

two factors:

(a) The priority associated with each specific rear lot conversion job; the need to undertake
work in a logical sequence that reflects good planning, distribution contingencies and the
local impacts of construction; and

(b) The amount of work THESL can complete in a given year.

JUF, US

JUF, US

JUF, US
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Each year’s funding request represents THESL's current plans for rear lot conversions in that
year and the funding approved will be used for this purpose. These jobs represent incremental

capital spending that is above and beyond that anticipated when current rates were approved.

2. Why the Project is Needed Now

THESL believes that the rear lot conversion work is non-discretionary for the reasons that follow.

If no action is taken, outages, safety risks, and costs resulting from rear lot equipment will likely
accelerate to unacceptable levels. In addition to the acceleration in failure rates of the rear lot
equipment, studies have shown that underground assets are more reliable and reduce
maintenance costs compared to their overhead counterparts.’ Typical outage restoration times
for rear lot plant outages are more than twice those of front lot outages. Thus, customers
supplied via the rear lot may experience outage durations that are much longer than normal.
Additionally, for a typical rear lot outage, the likelihood of an outage occurring is significantly
higher for the overhead system. The graph below presents the levels of the typical outages of

overhead (OH) construction versus underground (UG) construction.

! Fenrick, S.A., and Lullit Getachew. “Cost and Reliability Comparisons of Underground and Overhead
Power Lines”. Utilities Policy, Volume 20, Issue 1, March 2012, pages 31-37.

/C
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Frequency of Rear Lot Outages {OH vs. UG)
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Figure 1: Frequency of Typical Rear Lot Outages (OH vs. UG) /c

This segment is necessary to address the many critical issues inherent in rear lot service due to
its location, and the age and condition of the equipment providing this service. The nature of
these issues requires that they be addressed immediately or they will continue to pose potential
safety risks to THESL crews and the public. Failure to address rear lot construction would also
perpetuate ongoing cost and reliability issues, as THESL will be required to undertake expensive
and time-consuming repairs on equipment that is past its useful life and difficult to access and

maintain.

The specific reasons that require this segment to be undertaken now are:

e Operational constraints — THESL field crews are constantly challenged to access customers’
rear lot plant due to physical inability to use the machinery typically employed for
distribution system repairs (e.g., bucket trucks, cranes and drilling machines). As a result,
crews are at times required to hand-carry heavy assets such as poles and transformers to

effect repairs. This increases potential physical risks to the crews, particularly at night and in

6



Toronto Hydro-Electric System Limited

ICM Project | Rear Lot Construction Segment

EB-2012-0064

Tab 4

Schedule B6

Filed: 2012 May 10
Updated: 2012 Oct 31

Table 1: Summarization of business case results

Business Case Element

Cost (in Millions)

Option 1: Status Quo (Remediation on a As-Needed Basis) S$111.11
Cost of Ownership of Existing Rear Lot Construction [COOg]

Option 2: Like-for-Like Replacement of Existing O/H Rear Lot with $105.53
New O/H Rear Lot

Cost of Ownership of New O/H Rear Lot [COOg,]

Option 4: Replacement of Existing O/H Rear Lot with New U/G $11.98
Front Lot Cost of Ownership of New U/G Front Lot [COOyg]

Upfront Project Cost (Option 1) [COSTe] SO
Upfront Project Cost (Option 2) [COSTR,] $7.36
Upfront Project Cost (Option 4) [COSTye] $66.14
Option 2 versus Option 1 NPV [(COOg — COOg,) — COSTg,] -$1.78
Option 4 versus Option 1 NPV [(COO¢ — COOyg) — COSTyc] $32.99

Non-quantified benefits of Option 4 include: Increased employee and public safety and

enhanced property values

From the Table above, Option 4 has the highest NPV and is the economically preferable and

most prudent option. The estimated value of the project is higher than Options 1, 2, and 4.

Option 4 provides an NPV of $32.99 million, which represents the difference between the

current (existing rear lot) and future (new underground front lot) costs of ownership values

reduced by the total project cost of $66.14M. This Option provides the most distinct economic

benefits to executing this work immediately. These results, as well as the business case

evaluation process, are further explained within the Appendix section. Additional benefits are

difficult to quantify, such as increased safety and property values. However, while these

10
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Instead, crews must manually carry and operate equipment, often in tight and confined areas.
Limited access becomes especially concerning during night-time and winter month restorations
when visibility and footing, respectively, are poor. This ultimately results in a higher potential of
injury to THESL crews due to slips, trips, falls, and muscle strain. Injuries due to such incidents in

rear lots have been reported in recent years.

The proximity of rear lot plants to customers’ backyards and homes presents a potential safety
risk. Poles, energized cable, conductors, switches, and transformers can all be in close proximity
to outdoor features and activities on customer property. Examples include sheds, eaves,

trampolines, clotheslines, and pools.

In addition, there are characteristics of rear lot plant that tend to lead to increased outages.
Due to the great number of mature trees in rear lot areas, animal and tree contact are frequent

cause of outages.

14
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e 12 occurred during adverse weather conditions; and

e Four resulted from tree contacts.

Rear lot configuration causes inconvenience to customers, due to potential interference with
certain aspects of their properties, such as landscape, fences, gates, sheds, and pools. Work on

rear lot facilities also may require people to confine their pets.

Obtaining new easements from customers is also difficult. New easements require the consent /c
of customers. They are often very reluctant to provide their consent, since customers typically

do not want poles and other facilities on their property.

In many cases, critical portions (of the primary trunk) of 4kV feeders are situated in the rear lot
distribution plant. Therefore, an outage that occurs on the trunk potion of a feeder will disrupt
service to all customers on that feeder. Rear lot jobs are also driven by the short-term need to
convert 4kV feeders supplied by stations that are reaching the end of their serviceable lives and

need to be decommissioned.

Since highly complex rear lot conversion jobs are lengthy, some jobs are already in the middle of
multi-year phases. Many stakeholders must be committed from start-to-finish to these jobs.
These stakeholders include other utilities, such as Bell and Rogers, the City of Toronto (road
reconstruction), and area residents, who are subjected to disruptions and construction impacts

for extended periods of time.

Figure 16 illustrates an already completed civil phase of a job awaiting electrical installation. In
anticipation of funding for rear lot conversion, the civil construction for some of the rear lot jobs
was initiated in 2011. Should Option 1 (Refer to Section IV: Alternatives for Addressing Rear Lot
Construction) be selected and the proposed conversion activities postponed, THESL will have to
return to these areas in 2015 (the anticipated next re-basing year) to complete the conversion

work. This will result in further customer disruptions three years from now.
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Figure 16: Civil work that has been completed in the Rexdale Colony rear lot area, awaiting

electrical installation (photo taken in 2012)

Since most of these jobs take two to four years to complete (in phases), the failure to complete

existing jobs between 2012-2013 means that these jobs may not be completed before 2016. /Us
This would likely turn a two-year job into a five-year job for residents of these neighbourhoods

and result in new customer disruptions and dissatisfaction. As well, in these instances, THESL

crews and the public likely would continue to be exposed to all the risks previously discussed.

Thus, in the case of completed civil construction, it is particularly important to complete the

electrical portion of the jobs and remove all rear lot assets. Doing so is expected to both

increase system reliability and improve the safety of THESL's crews and the owners of properties

served by rear lot construction.

6. Conclusions Regarding Need
The jobs proposed for 2012 and 2013 (Refer to Section V: Detailed Description of the Work) JUs
represent the work that must be undertaken in those years based on the considerations with

respect to need, as discussed above. Should the rear lot conversion work be deferred to
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2015, these assets will continue aging beyond their useful service lives and their condition will
continue to deteriorate. As a result, there will be a corresponding increase in the probability of
high-impact outages in the areas with rear lot service. Reliability in these neighbourhoods will

continue to decrease and maintenance and repair costs will continue increasing.

Rear lot conversion is targeted to neighbourhoods with the least reliable, oldest and worst
condition rear lot distribution plants. The existing rear lot overhead feeders are mostly 4 kV and
are often fed by direct-buried underground links. The rear lot areas designated for immediate
conversion have experienced excessive outage durations, typically lasting between four to eight
hours. Seven of the feeders being addressed in these rear lot areas have experienced at least

one outage over 15 hours in duration during the last five years.

It is important to note that rear lot conversion jobs are typically multiphase initiatives, spread
over two to four years. Due to this fact and the nature of the antiquated rear lot design,
multiple feeders will require decommissioning in order to adequately reconfigure a front lot
design. Further, 4kV tie point assessments will be required, which further complicate and
lengthen the time required to complete rear lot conversions. For these reasons, once the
rebuild of a 4kV area with rear lot service commences, it is prudent to convert all of the

remaining rear lot supply in the area in a timely manner.
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Table 6: Summary of the two rear lot conversion options

Criteria

Option 3 OH

Option 4 UG

Safety

Favourable

Highly Favourable

Customer Service Initiative

Least Favourable

Highly Favourable

Corporate Communications

Least Favourable

Highly Favourable

Customer Acceptance

Least Favourable

Highly Favourable

City Approvals

Least Favourable

Favourable

Reliability

Least Favourable

Highly Favourable

Tree Trimming

Least Favourable

Favourable

Construction Cost (Initial) Highly Favourable Least Favourable

Service Connections Least Favourable Favourable

Scheduling Least Favourable Favourable

As is evident from Table 6, Option 4 (replacement with underground front lot distribution
assets) is the more favourable option on every dimension, except initial construction cost. This
Option’s higher initial construction cost is expected to be overcome, however, by the lower
overall cost of ownership including lower maintenance, community engagement, and customer
outage cost. When comparing the overhead and underground front lot options, the
underground solution provides a cost of ownership that is approximately $99.13M less when
compared to the overhead solution. This difference in cost of ownership is due to the reduced
risks associated with the underground plant when compared to the overhead plant, when
accounting for risks pertaining to asset failure as well as non-asset-related risks associated with
weather, animal and human-related events, which are directly associated to the overhead
system. As Option 4 is expected to be the most favourable option from the customers’

perspective, it is recommended.

37

/C



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B6

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Rear Lot Construction Segment

2. Economic Benefits of the Preferred Alternative

The effectiveness of the rear lot segment can be further highlighted by determining the
difference in cost of ownership between the current overhead rear lot asset class and the future
underground front lot asset class proposed to be installed. The cost of ownership for each state,
current and future, includes quantified risk cost, which is the product of the assets’ probability
of failure and the various direct and customer costs associated with asset failures. The costs
considered include those related to customer interruptions, emergency repairs and
replacement. In addition, risks that are unrelated to asset age and condition, such as animal-

related, human-related and weather-related events, are also considered.

Carrying out immediate work on this asset class will result in a net present value of

approximately $32.99M, which represents the difference between the current and future costs
of ownership values reduced by the total segment cost of $66.14M. Thus, there are quantifiable
social and economic benefits expected from executing this work immediately. These results, as
well as the business case evaluation process, are further explained in the Appendix in Section VI

below.

In the following table, the NPV of Options 2 and 4 are shown relative to the remediation
alternative (Option 1). These estimates demonstrate the economic value of Option 4 relative to
Option 1 and Option 2. The details and assumptions behind these figures are shown in the

Appendix in Section VI.

Table 7: NPV of each Option relative to Option 1

Alternatives* NPV (in Millions)
Option 2 vs. Option 1 (Like-for-Like Replacement of Rear Lot) -$1.78
Option 4 vs. Option 1 (Replace Rear Lot with Front Lot U/G) $32.99

*Option 3 was not considered as part of this quantitative analysis, as it was determined not to

be a feasible solution for the reasons noted in the Appendix.
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\' DESCRIPTION OF WORK

1. Listing of All Jobs

Job Estimate | Job Title Year Cost Estimate

Number (sm)

21138 X12113 Forest Hill Rear Lot Voltage Conversion | 2012 $3.92
Phase 4 — electrical

24342 X11293 Forest Hill Rear Lot Voltage Conversion | 2012 $3.32
Phase 5 — civil

21034 W12561 Rexdale Colony Park OH Rear Lot to 2012 $1.00
UG front lot conversion phase 1

21250 W12562 Rexdale Colony Park OH Rear Lot to 2012 $0.21
UG front lot conversion phase 2

21251 W12563 Rexdale Colony Park OH Rear Lot to 2012 $0.47
UG front lot conversion phase 3

22607 E12615 Banbury Larkfield RL Rebuild UG VC 2012 $1.51
SS37F2_F4 Ph 2-Electrical

19501 E12076 Banbury Larkfield RL Rebuild - Ph 1 — 2012 $2.55
Elec

18580 E11382 Livingston Guildwood VC Rear Lot 2012 $5.33
Rebuild SCGGF1

24854 E11383 Livingston Guildwood Part 2 OH VC 2012 $0.94
SCGGF1

20677 W11219 Rathburn SAF1 Rear Lot Conversion 2012 $2.85
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Job Estimate | Job Title Year Cost Estimate

Number (sM)

21321 W11168 Albion F1 Silverstone Rear Lot 2012 $2.05
Conversion

2012 Total $24.15

20012 X12114 Forest Hill Rear Lot Voltage Conversion | 2013 $3.05
Phase 5 — electrical

21155 W12564 Rexdale Colony Park OH Rear Lot to 2013 $1.18
UG front lot conversion phase 4

21248 W12565 Rexdale Colony Park OH Rear Lot to 2013 $1.03
UG front lot conversion phase 5

21252 W12566 Rexdale Colony Park OH Rear Lot to 2013 $0.09
UG front lot conversion phase 6

21320 W12567 Rexdale Colony Park OH Rear Lot to 2013 $0.17
UG front lot conversion phase 7

21315 W13195 Rexdale Colony Park OH Rear Lot to 2013 $1.24
UG front lot conversion phase 8

19755 X12184 S/E Lawrence/Leslie P1 Electrical 2013 $0.19

19757 X12185 S/E Lawrence/Leslie P2 Electrical 2013 $0.97

19759 X12186 S/E Lawrence/Leslie P3 Electrical 2013 $0.58

20662 W12381 Rear Lot #011 Civil Infrastructure 2013 $3.24
Ph#1

20714 W12401 Rear Lot #011 Civil Infrastructure 2013 $2.22
Ph#2

20808 W13019 Rear Lot #011 Ph#2 Electrical VC 2013 $1.08

21211 W13067 Thorncrest (#011) RL VC Ph#3 2013 $0.92
Civil/Elec

21213 W13068 Thorncrest (#011) RL VC Ph#4 2013 $0.64
Civil/Elec

21185 W13142 Thorncrest (#011) RL VC Ph#5 Civil 2013 $4.82

2013 Total $21.42
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Job Estimate | Job Title Year Cost Estimate
Number (Sm)
21484 W11726 Markland-WeoodsReartotVCphasel | 2014 $5:63
Civil
24945 W11726 Markland-WeoodsReartotVCphasel | 2014 $5:40
Eleetrieal
2034-Fetal $11.03
2012 - 2013 Jobs Total $45.57
Reconciliation for job cost changes < $100,000 and rounding $ 0.21
2012 - 2013 Reconciled Total $45.78
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2. Forest Hill Rear Lot (X12113, X11293, X12114)

2.1 Objectives

The purpose of this job is to improve reliability in the Forest Hill area by converting the rear lot
electrical equipment from the following 4kV feeders to front lot underground: B72EG from
Eglinton MS, B1CP from Chaplin MS, and B10V and B50V from Overdale MS. As discussed
above, converting rear lot service is also expected to reduce safety risks for THESL crews and
area residents and reduces outage time by eliminating access issues. Indeed, during 2010, a

crew member suffered a knee injury in this area due to a slip, trip, and fall incident.

This job should be constructed in 2012-2013 since the area residents in the Forest Hill area
already have experienced construction disruptions for four years. This job represents the final
phases for conversion of the area. As such, further delays to job completion would negatively
impact the area residents. Further, half of the area proposed for this job already has civil
construction completed. The rear lot plant is still likely to pose safety risks, however, as

discussed above in Section Ill, until THESL assets are relocated to the street.

Residents in this area have been subject to long duration outages and remain susceptible to
them. For instance, in 2007, area residents experienced a sustained outage that lasted over 19

hours and, in 2010, area residents experienced a sustained outage that lasted over 12 hours.

2.2 Scope of Work

This job will replace both overhead and underground rear lot facilities by installing new 28kV
aluminum TRXLPE-insulated cable in new concrete-encased front lot ducts. Poles are required
to be installed along major streets in order to accommodate the proposed 27.6kV conductors

supplying this area.
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Assets Installed

Asset Type
Non-Linear Asset Count | Linear Asset Count (m)

Pole 21
Switch

Dry

Network

Padmount
Transformer

Polemount

Submersible 31

Vault
Conductor 1,065
Cable 17,000
Underground-Civil work 5,400

23 Locations

The assets being replaced by this job are located in the vicinity of the intersection of Eglinton

Avenue West and Allen Road.

24 Required Capital Costs

Job Estimate | Job Title Year Cost Estimate

Number ($™m)

21138 X12113 Forest Hill Rear Lot Voltage 2012 $3.92
Conversion Phase 4 - electrical

24342 X11293 Forest Hill Rear Lot Voltage 2012 $3.32
Conversion Phase 5 — civil

20012 X12114 Forest Hill Rear Lot Voltage 2013 $3.05
Conversion Phase 5 - electrical

Total $10.29
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34 Locations
The assets being replaced by this job are located in the vicinity of the intersection of Martin

Grove Road and Albion Road.

3.5 Required Capital Costs

Job Estimate | Job Title Year Cost Estimate
Number ($M)
21034 W12561 Rexdale Colony Park OH Rear Lot to 2012 $1.00
UG front lot conversion phase 1 \

21250 W12562 Rexdale Colony Park OH Rear Lot to 2012 $0.21

UG front lot conversion phase 2

21251 W12563 Rexdale Colony Park OH Rear Lot to 2012 $0.47

UG front lot conversion phase 3

21155 W12564 Rexdale Colony Park OH Rear Lot to 2013 $1.18

UG front lot conversion phase 4
JUF, Us

21248 W12565 Rexdale Colony Park OH Rear Lot to 2013 $1.03

UG front lot conversion phase 5

21252 W12566 Rexdale Colony Park OH Rear Lot to 2013 $0.09

UG front lot conversion phase 6

21320 W12567 Rexdale Colony Park OH Rear Lot to 2013 $0.17

UG front lot conversion phase 7

21315 W13195 Rexdale Colony Park OH Rear Lot to 2013 $1.24

UG front lot conversion phase 8

Total $5.39 ]
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5. Livingston Guildwood Rear Lot (E11382, E11383)

5.1 Objectives

The purpose of this job is to improve service reliability in the Guildwood Livingston rear lot area
by converting both overhead and underground rear lot electrical equipment from the following
4kV feeders to front lot underground: GGF1 from Livingston Guildwood MS and GEF2 from
Galloway Dearhamwoods MS. This job should be constructed in 2012 since the area residents in
the Livingston Guildwood area already have experienced construction disruptions for more than
four years. As such, further delays to job completion would adversely impact the area residents.
However, the rear lot plant will still pose the safety risks, as discussed above in Section Ill, to

both THESL crew and area residents until THESL assets are relocated to the street.

Residents in this area remain susceptible to long duration outages. During the past year there
has been one extended outage in this area, with more than 500 customers losing power for over

two hours.

5.2 Scope of Work

This job will replace both overhead and underground rear lot facilities by installing new 28kV
aluminum TRXLPE-insulated cable in new concrete-encased front lot ducts. Poles are required
to be installed along major streets in order to accommodate the proposed 27.6kV conductors

supplying this area.
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Assets Installed

Asset Type
Non-Linear Asset Count | Linear Asset Count (m)

Pole 95
Switch 2

Dry

Network

Padmount
Transformer

Polemount 20

Submersible 12

Vault
Conductor 6,100
Cable 2,424
Underground-Civil work 2,424

5.3 Locations

The assets being replaced by this job are located in the vicinity of the intersection of Livingston

Road and Guildwood Parkway.

5.4 Required Capital Costs

Job Estimate | Job Title Year Cost Estimate ($M)
Number
18580 E11382 Livingston Guild VC Rear Lot 2012 $5.33
Rebuild SCGGF1
24854 E11383 Livingston Guildwood Part 2 OH 2012 $0.94
VC SCGGF1
Total $6.27
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Assets Installed

Asset Type
Non-Linear Asset Count | Linear Asset Count (m)

Pole
Switch

Dry

Network

Padmount
Transformer

Polemount

Submersible 18

Vault
Conductor
Cable 5,600

Underground-Civil work

6.3 Locations

The assets being replaced by this job are located in the vicinity of the area of Eglinton Avenue

West, Rathburn

Road, and The East Mall.

6.4 Required Capital Costs

Job Estimate | Job Title Year Cost Estimate ($M)
Number
20677 W11219 Rathburn SAF1 Rear Lot Conversion 2012 $2.85

Total $2.85

53

JUF



ICM Project

Rear Lot Construction Segment

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B6

Filed: 2012 May 10

Updated: 2012 Oct 31

Assets Installed

Asset Type
Non-Linear Asset Count | Linear Asset Count (m)

Pole 1
Switch

Dry

Network

Padmount
Transformer

Polemount

Submersible 17

Vault
Conductor
Cable 5,567

Underground-Civil work

7.3 Locations

The assets being replaced by this job are located in the vicinity of the intersection of Martin

Grove Road and Albion Road.

7.4 Required Capital Costs

Job Estimate | Job Title Job Year Cost Estimate
Number ($Mm)
21321 W11168 Albion F1 Silverstone Rear Lot 2012 $2.05
Conversion
Total: $2.05
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8. Lawrence Leslie Rear Lot (X12184, X12185, X12186)

8.1 Objectives

The purpose of this job is to improve service reliability in the Lawrence and Leslie area by
converting the rear lot electrical equipment from the 4kV feeder 37F2 to front lot underground.
This job should be constructed in 2013 since residents in the Lawrence Leslie area already have
experienced construction disruptions. These jobs represent the final phases for conversion of
the area. As such, further delays to job completion would negatively impact area residents.

Further, all of the area proposed for this job already has civil construction completed.

Residents in this area have been subject to long-duration outages and remain susceptible to
them. During 2007, area residents experienced two sustained outages; one lasted over 40 hours
and one lasted over 60 hours. Also, during the past year, area residents experienced a sustained

outage that lasted 15 hours and three more lasting over two hours each.

8.2 Scope of Work

This job will replace both overhead and underground rear lot facilities by installing new 28kV
aluminum TRXLPE-insulated cable in new concrete-encased front lot ducts. Poles are required
to be installed along major streets in order to accommodate the proposed 27.6kV conductors

supplying this area.
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Assets Installed
Asset Type
Non-Linear Asset Count | Linear Asset Count (m)

Pole 21
Switch 5

Dry

Network

Padmount
Transformer

Polemount

Submersible 19

Vault
Conductor
Cable 4,650
Underground-Civil work

8.3 Locations

The assets being replaced by this job are located in the vicinity of the intersection of Lawrence

Avenue East and Leslie Street.

8.4 Require

d Capital Costs

Job Estimate | Job Title Year Cost Estimate
Number ($™m)
19755 X12184 S/E Lawrence/Leslie P1 Electrical 2013 $0.19
19757 X12185 S/E Lawrence/Leslie P2 Electrical 2013 $S0.97
19759 X12186 S/E Lawrence/Leslie P3 Electrical 2013 S0.58
Total $1.74
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9. Thorncrest Area Rear Lot (W12381, W12401, W13019, W13067, W13068, W13142) JUF

9.1 Objectives

The purpose of this job is to improve reliability in the Thorncrest area by replacing and
converting the rear lot electrical equipment from the following 4kV feeders to front lot
underground: SBF1, BHF2, and RAF2. This job should be constructed in 2013 since the area
residents in the Thorncrest area have experienced long duration outages and remain susceptible
to them. During 2009, area residents experienced two sustained outages: one lasted over 25
hours, and the other lasted over 40 hours. During 2011, area residents experienced two

sustained outages, which lasted between 12 and 15 hours.

9.2 Scope of Work

This job will replace both overhead and underground rear lot facilities by installing new 28kV
aluminum TRXLPE-insulated cable in new concrete-encased front lot ducts and associated
equipment. Poles are required to be installed along Rathburn Rd and Kipling Ave in order to

accommodate the proposed 27.6kV conductors supplying this area.
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Assets Installed

Asset Type
Non-Linear Asset Count | Linear Asset Count (m)

Pole 74
Switch

Dry

Network

Padmount
Transformer

Polemount 7

Submersible 12

Vault
Conductor 6,500
Cable 5,850
Underground-Civil work 18,118

9.3 Locations

The assets being replaced by this job are located in the vicinity of the intersection of Rathburn

Road and Islington Avenue.
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9.4 Required Capital Costs

Project Estimate | Project Title Year Cost Estimate

Number (™)

20662 W12381 Rear Lot #011 Civil Infrastructure 2013 $3.24
Ph#1

20714 W12401 Rear Lot #011 Civil Infrastructure 2013 $2.22
Ph#2

20808 W13019 Rear Lot #011 Ph#2 Electrical VC 2013 $1.08

21211 W13067 Thorncrest (#011) RL VC Ph#3 2013 $0.92
Civil/Elec

21213 W13068 Thorncrest (#011) RL VC Ph#4 2013 $0.64
Civil/Elec

21185 W13142 Thorncrest (#011) RL VC Ph#5 Civil | 2013 $4.82

Total $12.92
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Number sv)

21484 W11726 Markland-WoodsReartotVC | 2034 | $5.63
phase-1-Civit

24945 WA1726 Markland-WoodsReartotVC | 2034 | $5.40
phase-1 Electrical

Jotal | $11.03
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Table Al1: Status Quo (Remediation on an as-needed basis)

Business Case Element

Estimated

Cost (S, millions)

OPTION 1 — Status Quo (Remediation on an as-needed basis)

Cost of Ownership of Existing Rear Lot Construction (COOg)

Projected risk cost of existing rear lot (NPV) $7.95
Projected non-asset risk cost of existing rear lot (NPV) $102.48
Maintenance cost of existing rear lot $0.68
TOTAL (COO¢) $111.11

>

Table A2: Like-for-Like Replacement of Existing O/H Rear Lot with New O/H Rear Lot

Business Case Element

Estimated

Cost (S, millions)

OPTION 2 - Like-for-Like Replacement of Existing O/H Rear Lot with New O/H Rear Lot

Cost of Ownership of New Standardized Rear Lot Construction (COOy)

Projected risk cost of new overhead rear lot (NPV) $2.37
Projected non-asset risk cost of new overhead rear lot (NPV) $102.48
Maintenance cost of new overhead rear lot $0.68
TOTAL (COOy) $105.53

Option 2 Project Net Benefit

PROJECT NPV: ((COO;— COOy) — PROJECT COST)

TOTAL (COO) $111.11
TOTAL (COOy) $105.53
PROJECT COST $7.36
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1 Table A3: Replacement of Existing O/H Rear Lot with New U/G Front Lot

Business Case Element Estimated
Cost (S, millions)
OPTION 4 — Replacement of Existing O/H Rear Lot with New U/G Front Lot
Cost of Ownership of New Standardized Underground Front Lot Construction (COOy)
Projected risk cost of underground front lot (NPV) $11.55
Projected non-asset risk cost of underground front lot (NPV) SO
Maintenance cost of underground front lot $0.43 /c
TOTAL (COOy) $11.98
)

TOTAL (COO,) $11.98 /e
PROJECT COST $66.14 f
PROJECT NPV: ((COO;— COOy) — PROJECT COST) $32.99 )

2 To further illustrate the relationship between Non-Asset Risk and Asset Risk, a comparison was

3 made against historically tracked CHI over the last ten-year period due to asset and non-asset

4 causes for the rear lot feeders.

5

6  Table A4: NPV and CHI ratios of Non-Asset to Asset Risk for Existing Rear Lot
Asset Risk 7.95 784.45
Non-Asset Risk (NAR) 102.48 6193.21 e
Ratio (NAR/Asset Risk) 12.89 7.90

7 The difference between the two ratios is attributed to the increasing trend of non-asset related

8  outages. The graph includes outages from tree contacts, animal contacts, lightning, and adverse

9  weather. Over the last five years, there has been an increasing trend in the amount of non-asset

10  related failures. This is further illustrated in Figure A4. The 12.89 ratio represents a value that Jc

11 will be held constant over the next three years, even though the expected number of non-asset
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $6.01 M to $1.53 M, a reduction of $4.48 M

e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and

the continuing priority needs of the system
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| EXECUTIVE SUMMARY

1. Project Description

Polymer SMD-20 (“SMD-20") switches are used to mount SMU fuse units on distribution poles.
SMU fuse units are designed to protect upstream circuits and assets from faults encountered on
downstream conductors and equipment in outdoor distribution systems. These switches must
be physically operated by THESL crews using an 8 LoadBuster tool with a significant amount of
force. Opening and closing of these switches must be swift and purposeful. If the switches are

opened slowly, there is the potential for drawing a large arc and possibly a flash over.

There have been two incidents reported since November 2011 where SMD-20 switches broke
apart in the field during operation (See Appendix 1). These occurrences caused THESL to
undertake a failure analysis study where THESL selected 14 new SMD-20 switches from its
warehouse for testing. The results of this study showed that 13 of the 14 switches tested broke
within ten operations with four of the switches failing during their first operation (See Section
lll, 1). Moreover, the manufacturer conducted similar testing procedures and derived to similar
conclusions as shown in Appendix 5. Based on these results, and information from other
industry sources, as discussed below, THESL determined that the SMD-20 switches installed

during the period of 2006 and 2011 are defective.

There are 5,226 defective SMD-20 switches installed on 2,553 locations (many locations are on
three phase systems and incorporate three defective SMD-20 switch installations) identified to
require replacement on the THESL system and this segment targets replacing all of them with

“new design” SMD-20 switches (See Section Il, 1).

THESL has confirmed through testing that the manufacturer has remedied the defect in the new
design. Priority for replacement will be given to locations that have experienced the highest
number of outages due to faults of the type that would activate the fuses on the SMD-20

switches and lead to their operation.

Jus
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The cost of the segment is presented in Table 1. These costs are all incremental because the
defect was not found until late 2011 and until it was found, THESL had no plans and received no
funding to replace these switches because they were assumed to have a useful life of 45 years.
THESL is in discussion with the manufacturer to determine the level of compensation that can
be recovered. THESL will return any compensation received for defective SMD-20 switches as

revenue offset at rebasing.

Table 1: Cost of SMD-20 Switches to be replaced N
Cost Estimate
Job Estimate Number Job Title Project Year
(sm)
24773 SMD-20 Replacement 2012 - > JUF JUS
24773 SMD-20 Replacement 2013 1.53
24943 SMB-20-Replacement 2014 294
Total 2012-2013 $1.53
J
2. Why the Project Is Needed Now

SMD-20 switches have failed in the field. Failure analysis by THESL and others in the industry as
discussed below showed a switch manufacturing material defect. Although there have been no
injuries or property damage reported to date, the mode of failure for these switches may impact
public safety due to the potential for falling debris when the switch fails. SMD-20 failures can
also cause physical injuries to field crews by exposing them to electrical flash-over during live
operation. In addition, this issue can increase outage restoration times if the switch fails and

must be replaced during an emergency response situation.
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3. Why the Proposed Project is the Preferred Alternative

Given that the currently installed switches are defective and must eventually be replaced, only
two options were evaluated: proactive and reactive replacement (See Section IV). Based on this
evaluation, the proactive approach was selected. Under this approach THESL will begin

replacing all SMD-20 switches immediately.

The reactive approach would replace defective polymer SMD-20 switches as they failed or once
they exceeded their useful lives. Since the defective SMD-20 switches were recently
manufactured, this would take decades. This replacement rate is unacceptable because
defective SMD-20 switches would continue to pose risks for THESL crews and the public over

this extended period.

JUs
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v PREFERRED ALTERNATIVE

1. Description of the Preferred Alternative

The preferred plan is to replace all 5,226 defective SMD-20 switches installed at 2,553 locations
(many locations are on three phase systems and incorporate three defective SMD-20 switch

installations) on the THESL system with the “new design” SMD-20 switches.

If the fuse on a defective SMD-20 switch blows due to a downstream fault, the switch itself will
break and introduce a risk of injuries and property damage. Therefore, the replacements will be
prioritized based on locations that experience the highest number of outages related to the

types of faults that cause the fuses associated with SMD-20 switches to blow.

For each feeder, THESL monitors the number of outages experienced on all of its connected
laterals. Priority is given to the switches connected to the feeders with the highest number of

lateral outages.

Replacing the units in a proactive fashion will reduce the probability of potential safety hazards
to the public and field crews as well as the possibility of the increased outage duration during
emergency responses due to the need to replace the defective SMD-20 switch along with the

fuse. Therefore, this is the preferred option.

12
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2. Project Cost

Table 4 below present the costs of the segment. The labour and material cost for replacing each
switch averages about $1,711. THESL is in discussion with the manufacturer to determine the
potential for compensation and the amount that may be recovered. THESL will return any

compensation received for defective SMD-20 switches as revenue offset at rebasing.

Table 4: Cost of SMD-20 Switches to be replaced

3\
Cost Estimate

Job Estimate Number | Job Title Project Year
(sm)

24773 SMD-20 Replacement | 2012 - > JUF JUS

24773 SMD-20 Replacement | 2013 $1.53

24943 SMDB-20-Replacement | 2044 $2.94

Total 2012-2013 $1.53 )

None of these costs are included in existing rates. THESL did not uncover the manufacturing
defect in these switches until late 2011. Once the manufacturing defect was confirmed, THESL
began planning to replace all existing SMD-20 switches with “new design” switches. Given that
THESL had no plans to replace these switches prior to the discovery of the design defect, it

neither sought nor obtained funding for this purpose in previous rate applications.

3. Economic Benefit of the Preferred Alternative

The effectiveness of the SMD-20 segment can be further highlighted by determining the
difference in cost of ownership between the assets currently installed downstream from these
SMD-20 switches, and the cost of ownership of those same downstream assets connected to a
newly designed SMD-20 switch. This cost of ownership evaluation can be simplified by
examining the incremental estimated quantified risks that are introduced due to the additional
two-hour interruption as a result of the time required to replace defective SMD-20 switches

when the associated fuse blows.

13
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These estimated quantified risks represent the product of the assets’ probability of failure and
the various direct and customer costs associated with asset failures. The costs considered
include customer interruptions, emergency repairs and replacement. In addition, risks that are
unrelated to asset age and condition, such as animal-caused, human-caused and weather-

caused events, are also considered.

Carrying out immediate work on this asset class will result in a present value of $ 7.87 M, which
ultimately represents the difference between the current and future costs of ownership values

reduced by the total segment cost. Thus, there are distinct economic benefits to executing this
work immediately. These results as well as the business case evaluation process are further

explained in Appendix 6.

14
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $5.66 M to $1.43 M, a reduction of $4.23 M
e 2014 jobs and spending shown in strike-through
e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and

the continuing priority needs of the system




Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B8

Filed: 2012 May 10

Updated: 2012 Oct 31

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ICM Project | SCADA-Mate R1 Switches Segment

of the switches was caused by moisture buildup inside the motor operator compartment,

which corroded internal components critical to the switch’s operating mechanism.

The defect that causes the SCADA-Mate R1 switches to fail is not externally visible or
testable. Thus, THESL crews must treat all of these switches as defective whenever they are
encountered (See Section Il, 2). To remedy this situation, THESL proposes spending $1.43
million to replace existing SCADA-Mate R1 switches that are located in heavily contaminated
areas such as highways and arterial roads due to the increased failure probability of these

switches (See Section IV, 1).

The work to replace these SCADA-Mate R1 switches is in addition to existing work planned.
THESL has confirmed that these switches are subject to a defect that creates potential safety
issues, which require their immediate replacement. Prior to confirming that the switches

were defective, THESL had no plans to replace them.

2. Why the Project Is Needed Now

This safety risk is a result of the SCADA-Mate R1 design, which allows moisture to seep into
the motor operator compartment of the switch, eventually leading to corrosion of the
internal components. Failure of the motor operator prevents the switch from functioning as
intended. An arc may develop as a result of the switch opening slowly under load, resulting
in potential safety hazards to THESL crews. Arc flashes have the potential of producing a

pressure wave that can disorient and injure a worker nearby (See Section Il, 2).

THESL has determined that crews should not operate SCADA-Mate R1 switches or work in

proximity to them due to the potential arc flash hazard (See Section Ill). Consequently, for

} JUF, US

Jus

JUF, US
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v PREFERRED ALTERNATIVE

1. Project Description

The entire population of 318 SCADA-Mate R1 switches requires replacement as soon as possible.

However, full replacement will have to be completed in phases for the following reasons:

e Switching required for replacement: SCADA-Mate switches are located on main feeders. If
an alternate supply does not exist to serve all customers on that feeder, then complex
switching and temporary disconnect switch installations are required to minimize any
associated outages.

e Feeder loading restrictions: Load shifting is dependant on the state of the system. In the
summer time, feeders tend to be running at capacity and load transfer may increase the risk
of outages.

e Limited Control Room resources to accommodate the large number of planned outages
required for replacement.

e Limited Protection and Control resources for commissioning and decommissioning of

SCADA-Mate switches.

Due to the suspension of routine maintenance, the switches located in highly contaminated

areas such as highways and arterial roads are more susceptible to failure. Moreover, there are

many R1 switches in the Etobicoke area that are currently using an obsolete Remote Terminal

Unit (RTU) complete with an obsolete radio system. The proposed plan is to replace the R1 Jus

switches using the priority ranking listed in Table 1.

16
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1 Table 1: Priority list for replacing all SCADA-Mate R1 switches

Priority | Quantity Description
1 52 Switches in close proximity to highways/arterial roads and using obsolete RTU
) 51 Switches in close proximity (but further than the switches under priority 1)
to highways/arterial roads and using obsolete RTU
3 49 Switches in close proximity to highways/arterial roads
4 166 Remaining R1 switches in the THESL overhead distribution system
Total 318
2 The switches in the top 3 priorities are shown on the map in Figure 10. JUs

- - = T
EilT e
. o/‘,’a’“ o,
-
- L ]
‘//’ -
iz e
~
7
,ﬁ,@ -
—
Legend

a 2012 - 2014 R1 Scadamates
L] 2 4 6 8 10

Kilometers

3 Figure 10: Map of SCADA-Mate R1 Switches to be replaced

5 2. Economic Benefit of the Proposed Plan
6  The effectiveness of the proposed work on the SCADA-Mate R1 segment can be further
7 highlighted by determining how much cost is avoided by executing this work immediately as

8  opposed to executing it in 2015. These avoided costs include quantified risks, taking into

17
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account the assets’ probability of failure, and multiplying this with various direct and indirect
costs associated with in-service asset failures, including the costs of customer interruptions,

emergency repairs and replacement.

Carrying out immediate work on this asset class will result in an avoided estimated risk cost of
about $55 million, which represents this avoided cost of executing the planned replacements in
2012 as opposed to deferring them until 2015. This figure shows that there are expected to be
substantial economic benefits from executing this work immediately. These results are further
explained in Appendix 5, below.

Moreover, should the replacement of these switches be deferred to 2015 it will extend the time
these switches are in service and prolong the associated operational inefficiencies posed for

THESL’s system and the safety risks faced by field crews.

3. Project Cost

Table 2 below presents the costs of the segment. The average cost for replacing each unit is

about $55,000.

Table 2: Project Cost

Project Estimate Cost Estimate
Project Title Project Year
Number SM
22579 SCADA-Mate R1 Replacement 2012 -
22579 SCADA-Mate R1 Replacement 2013 1.43
24941 SCADA-Mate R1 Replacement 2014 $2.69
Total 2012-2013 $1.43

18
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Table 1: Summary of values used in the determination of Avoided Estimated Risk Cost

Business Case Element Cost (in millions)

Present Value of Project Net Cost in 2015 (PV(PROJECTyer cost(2015)) $55.04 /c
Project Net Cost in 2012 (PROJECTyer cost(2012)) $0.28 Jc
Avoided Estimated Risk Cost $54.76

When this avoided estimated risk cost is calculated as a positive value, it means that estimated
risk costs for the job assets in 2015 will exceed the estimated risks that exist today. By
performing the work immediately as opposed to waiting until 2015, we can eliminate these
estimated risks. Therefore, these avoided estimated risk costs represent the benefits of job

execution.

30



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B9

Filed: 2012 May 10

Updated: 2012 Oct 31

(28 pages)

ICM Project — Network Infrastructure

and Equipment

Network Vaults and Roofs Segment

Toronto Hydro-Electric System Limited (THESL)

TORONTO
HYDRO



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B9

Filed: 2012 Oct 31

ICM Project | Network Vaults and Roofs Segment

SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $25.88 M to $21.47 M, a reduction of $4.41 M

Revised number of jobs proposed for 2012/2013 to 26 (three decommissioning, six roof
rebuilds, 17 vault rebuilds), with jobs for 2014 to be addressed in Phase Two, as proposed
e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

e Corrected numerical and typographical errors
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Under the Network Vaults and Roofs segment, THESL proposes to eliminate immediate

structural vault deficiencies of 26 high risk vaults in 2012-2013 (which represent 2.4% of all

vaults in THESL’s system): three through decommissioning at an estimated cost of $0.1M, six

through roof rebuilding at an estimated cost of $2.2M, and 17 through complete vault rebuilds

at an estimated cost of $19.3 M. The total estimated cost of the segment over the 2012 through
2013 2014 period is $44:-45M-521.47M (See Section I, 1).

2. Why the Project Needed Now

The immediate need to rebuild the vaults has been highlighted by THESL’s Asset Condition

Assessment (ACA), developed by Kinectrics Inc., which has identified vaults classified as either

“very poor” or “poor” and which require major civil rebuilds (See Section Ill, 1). These vaults

pose an immediate safety concern to THESL workers, the public, and the reliability of the

network system. The ACA uses inspection data to determine the condition of an asset, and

drives replacement of that asset at the optimal time. The “very poor” status indicates that the

assets need to be replaced within one year, while the “poor” assets need to be replaced within

three years. In 2009, the ACA was revised to recognize that failing structural elements (roof,

N

J

2

JUF, JUS
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I DETAILED PROJECT INFORMATION

1. Project Description

The network vaults associated with the secondary network system were constructed in the
1950s and 1960s, mainly beneath the sidewalks in the busy downtown Toronto core. Today,
there are many critical structural issues inherent with the condition of these assets which must
be addressed immediately in order to mitigate potential safety risks to the public and to THESL's
workers, as well as the potential negative impact on the reliability and prudent operation of

THESL's distribution system.

Under the Network Vaults and Roofs segment, THESL proposes to eliminate immediate

structural vault deficiencies of 26 high risk vaults identified by the ACA as being in “poor” or 3
“very poor” condition in 2012-2013. This segment includes decommissioning 3 vaults at an
estimated cost of S0.1M, rebuilding 6 vault roofs at an estimated cost of $2.2M and completely > [UF, /us

rebuilding 17 vaults at an estimated cost of $19.3M. The estimated total cost of the segment

over 2012-2013 is $21.47M. /

1.1. Project Segment Category 1: Network Vault Decommissioning /Us
THESL proposes to decommission 3 network vaults where load has been displaced and the
vaults are no longer needed. This is expected to eliminate any structural deficiencies associated

with these vaults and any corresponding safety issues for both THESL crews and pedestrians.

Decommissioning a network vault involves removing any network transformer and protectors
within the vault, along with primary and/or secondary cables. The empty vault is then backfilled
with gravel, and the sidewalk overtop is rebuild. Figure 1 below shows the locations where a

vault decommissioning is required.




Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B9

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Network Vaults and Roofs Segment

/Us
Figure 1: Locations of Network Vault Decommission Projects — 2012-2013 j
Table 1: Required Capital Costs
Job Number | Job Title Job Year Estimated Cost
(sm)

X12207 X12207 Loc #4287 60 Simcoe St 2012 $0.01
X12858 X12858 Decommission 2 Network Vaults 2013 $0.08 Jus

Total 2012-2013: $0.1 JUS
1.2. Project Segment Category 2: Network Vault Roof Rebuild Program
THESL proposes to rebuild six network vault roofs which have been identified by the ACA as Jus

“poor” or “very poor” thereby having severe structural deficiencies, but which are located on

network vaults that are otherwise structurally sound. A roof replacement involves installing a

6
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1 temporary false roof under the existing roof to protect the vault equipment, cables, and fuse
2 panels, removing any asbestos secondary cable and Paper Insulated Lead primary cables,
3 installing new primary and secondary cables, rebuilding the actual vault roof, and rebuilding the

4 adjoining sidewalk.

6  Figure 2 below shows the locations of the proposed network vault roof rebuild jobs for 2012,

7 2013, and 2014.

\

—

°
o

5

8  Figure 2: Locations of Network Vault Roof Rebuild Projects — 2012-2013 j

10  The Table below shows all capital costs required for the rebuilding of the vault roof, by job.
11 These costs include any associated primary and secondary cable replacement activities. Where

12 possible, the vaults in the worst structural condition have been prioritized to be addressed first.

Jus
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Table 2: Vault Roof Rebuild Capital Costs by Job

Job Job Title Job Year Estimated Cost ($M)

Number

X12350 X12350 Loc#4510, Rebuild Vault 2012 $0.60
Roof, 60 Gloucester St A50CS and
A51CS

X12652 X12652 Loc #4252 and 4308, Victoria | 2012 $0.35
and Shuter

X12321 X12321 Loc#4931, Rebuild Vault Roof | 2013 $0.29
Front St. East and Jarvis St. A40GD

X12208 X12208 - Loc#4485, 105 Adelaide St. | 2012 $0.41
West — Rebuild Vault Roof

X12327 X12327 Loc#4262, Rebuild Vault 2012 $0.29
Yorkville St and Yonge St. High Level
Network

X11351 X11351 Rebuild Location #4174, Bay 2013 $0.12
St/Front St. West

X14386 X14386-6-Vault-RoofRebuild 2014 $1.69

Total 2012-2013: $2.1

1.3. Project Segment Category 3: Network Vault Rebuild Program

THESL proposes to rebuild 17 network vaults which have been identified as having severe

structural deficiencies requiring a complete reconstruction. These vaults cannot be

decommissioned, but require more extensive repairs beyond a vault roof replacement.

Jus

JUF

JUF, /US

JUS
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1 Acomplete network vault rebuild first involves inspections and testing of equipment in adjacent
2 vaults, as these adjacent vaults will operate under contingency and will be required to supply
3 additional loads to the grid while the vault is being rebuilt. In addition, in order to maintain
4 power to customers during a vault rebuild, THESL has to install additional secondary cables from
5  the network grid or add additional temporary transformers in an adjacent vault. In some cases,
6  the vaults will be rebuilt in the original location and existing auxiliary civil infrastructure will be
7 maintained. In other cases, a new vault along with auxiliary civil infrastructure will be
8 constructed in a new location, and the old vault will be decommissioned. In both cases network
9 units (transformer and protectors) are installed, along with new primary and secondary cables,
10  and the sidewalk surface is repaired.
11

12 Figure 3 below shows the locations of the network vault rebuild jobs for 2012-2014.

~

/Us

13 Figure 3: Locations of Network Vault Rebuild Projects — 2012-2013 /
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Table 3: Complete Vault Rebuild Capital Costs by Job 2012-2014

Job Job Title Job Year | Estimated
Number Cost (SM)
X12289 X12289 Vault Loc#4412, Build a new Vault 2013 $1.88
Adelaide St. West/Grand Opera Lane
X11533 X11533 Loc#4818, Rebuild Vault at Richmond/Bay 2012 $1.58
X11362 X11362 -Loc# 4111 -Augusta and College 2012 $0.04
X12371 X12371 -Loc# 4431 -Blue Jays Way and King St. West 2013 $0.99
X12830 X12830 Loc# 4432 vault rebuild job 2013 $1.29
X11441 X11441 -Loc# 4512 -Eglinton Ave E./Holly St 2012 $0.11
X11487 X11487 Vault Rebuild, Loc#4312, King St. West/Yonge St. 2012 $1.62
X12834 X12834 Vault Rebuild Job 2012 $2.28
X11234 X11234 Location # 4481, Eglinton Avenue East/ Holly St. 2013 $2.06
X11440 X11440 Vault Relocate, Loc#4642 St. Clair Ave. W/Yonge St. 2013 $0.97
X12345 X12345 Loc#4562, Vault Roof Rebuild, King St West/Jordan 2013 $0.72
St. A5S4WR
X11529 X11529-2 Vaults--Loc# 4790 East + West Vault Wellington St. | 2012 $2.78
W/ Emily St
X12334 X12334 Loc#4299 Rebuild Vault Peter St/Adelaide St West 2013 $1.58
A66WR
X13323 X13323 Vault Rebuild - TD-21 York and King 2013 $0.29
X13347 X13347 - Loc#4795, 77 Grenville St. Vault Rebuild 2013 $0.23

11
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Job Job Title Job Year | Estimated

Number Cost (SM)

X11504 X11504 -Loc# V4511 -Overlea Blvd/William Morgan Dr. (E. 2013 $0.86
York)

Total 2012-2013: $19.3

12
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. NEED

1. Asset Condition

In addition to tracking the age of its assets, THESL has been analyzing asset life using its Asset
Condition Assessment (“ACA”), developed by Kinectrics Inc. The ACA uses inspection data to
determine the condition of an asset, and drive replacement of that asset at the optimal time.
The ACA for the network vaults indicates vaults are classified as either “very poor” or “poor” and
require major civil rebuilds. The “very poor” status indicates that the assets need to be replaced
within one year, while the “poor” assets need to be replaced within three years. Generally, the
replacement of a network vault may take up to 24 months to complete because of the
complexity of rebuilding civil and electrical work in the downtown core. This long timeframe

further supports the need for a repair program to commence in the very near term.

Currently, THESL has 1,064 network vaults in the downtown core supplying the network system.
Figure 1 below shows the age distribution of all network vaults and comparison to the useful life
of both the overall vault and the roof. While a vast majority of vaults have reached or are
quickly approaching their expected end-of-life (60% will have reached end-of-life within ten
years or less), a majority (81%) of network vault roofs are already well past the vault roof
expected life of 25 years, and in need of a rebuild. In addition, the ACA suggests that some
vaults have been aging at an accelerated pace and require repairs even though they have yet to
reach their expected end-of-life of 60 years. Under this segment, 2.44% of the total vaults will

be addressed over 2012-2013.

13
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v PREFERRED ALTERNATIVE

Generally, there are four options to mitigate risks associated with a structurally failing vault:
(a) Decommission the Vault
(b) Rebuild the Vault Roof
(c) Rebuild the Entire Vault

(d) Eliminate the vault and install a new supply

The above options are considered for the vaults mentioned in this document that are

structurally failing, and beyond the point of repair. As vaults are inspected each year,

maintenance to the civil structure is typically performed as needed to fix small problems, and

further extend the life of a vault. However, once a vault reaches the point where there are /c
major structural failures and repairs can no longer address the problem, the above options are

considered.

1. Option (a) — Decommission the Vault

In certain areas of the city, the low voltage, network secondary load is no longer desired when
new high rise buildings are constructed and fed from a primary high-voltage arrangement. If the
network secondary system no longer requires the capacity from a specific vault, this specific
vault can be decommissioned. Decommissioned vaults are backfilled and the sidewalk is rebuilt
to eliminate any safety risks. A typical cost to decommission a vault is approximately $50,000
and takes approximately one month to perform. Where possible, this is the most cost effective

option to address structural and safety concerns with poor condition vaults.

2. Option (b) — Rebuild Vault Roof

A network vault roof rebuild is not as complex when compared to a total vault rebuild, but
replacement or re-arrangement of the secondary and primary cables within the vault is still
required. In most cases, this involves the removal of the existing damaged roof and the

replacement with a new vault roof.
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complexity, only those poor condition vaults which cannot be addressed via decommissioning or

through a vault roof rebuild would need to be addressed through this option.

4. Option (d) — Eliminating Vault and Installing New Supply

This option would involve eliminating the network system and supplying existing customers
directly from the street via an alternate type of supply. In urban areas and within the
downtown core, there are often limited options and physical constraints associated with
installing alternative types of supply while also maintaining the same high reliability to the
customer. This option could cost upwards of $2M per customer to feed them with a new
supply. Therefore, this is not considered a comparatively cost effective alternative to rebuilding

the existing network civil infrastructure.

5. The Proposed Approach

THESL submits that given the current circumstances and the options available, the most

reasonable and cost effective approach is to undertake the option most suitable to the

circumstances and conditions affecting any particular poor condition vault. This would involve
decommissioning a vault in circumstances where the capacity is no longer required, rebuilding

only the vault roof where the remaining structure is in an acceptable condition, and rebuilding

the entire vault only where absolutely necessary. Figure 14 below shows a breakdown of vaults
identified by the ACA as being in a condition requiring repair by 2014. Based on THESL’s

analysis, three vaults in “poor” or “very poor” condition can be decommissioned, six of the fus

vaults will only require a roof rebuild, and 17 will required a complete vault rebuild over 2012-

2013.
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $17.37 M to $9.13 M, a reduction of $8.24 M

e Revised number of jobs proposed for 2012/2013 to 61, with jobs for 2014 to be addressed in
Phase Two, as proposed

e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and

the continuing priority needs of the system
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| EXECUTIVE SUMMARY

1. Project Description

The purpose of this segment is to mitigate the risk caused by existing Fibertop Network Units, by

replacing these units with Submersible Network Units. The total cost of completing the segment

in 2012 and 2013 is $9.13M, which would address a total of 61 Fibertop Network Units. The /JUF, JUs
Fibertop Network Units are currently the oldest vintage network protectors used on THESL's JUs
system. The assets selected for replacement have been identified as possessing the highest

probability of failure, based on inspection of all THESL units (See Section Il, 1).

Network Units are comprised of both a network transformer and a network protector. At least
two Network Units are connected together to form a grid. For reliability, customers connected
to this grid receive supply from multiple sources. One purpose of the protector is to open and
isolate the secondary side of the circuit from the supply side when a fault is detected. This
action prevents reverse current flowing from the low-voltage secondary network grid, feeding
the fault on the supply side of the circuit. When a failure occurs at the top of a protector, it is

unable to open the circuit to stop the fault current flow, often resulting in a vault fire.

2. Why the Project is Needed Now

Fibertop Network Units feature a design in which the top of the secondary protector, where
interconnections are made to the secondary grid, is extremely susceptible to moisture and
contamination (See Section lll, 1). The interconnections themselves are also spaced very closely
together. This design increases the probability of inter-phase tracking occurring between these
connections, potentially igniting a vault fire. Such fires often result in extensive damage and the
de-energization of the entire network grid, causing a substantial outage for a large number of

customers.

Vault fires caused by Fibertop units can also affect the safety of THESL crews, fire fighters, and
the general public due to the fact that the assets are often located in high traffic pedestrian

areas. Additional hazards may be introduced because these assets are often connected to the
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I DETAILED PROJECT INFORMATION

1. Project Description

The purpose of this segment is to mitigate the risk caused by existing Fibertop Network Units in
THESL'’s system, by replacing them with Submersible Network Units. The total cost of
completing this segment is $9.13M, which would address 61 Fibertop Network Units in
2013/2014 (of a total of 240 in operation). The assets selected for replacement have been
prioritized based on condition data retrieved during inspections. All units that are located below

street level will be addressed as these are most susceptible to failure.

Network Units are comprised of both a network transformer and a network protector. At least
two Network Units are connected together to form a grid. For reliability, customers connected
to this grid receive supply from multiple sources. One purpose of the protector is to open and
isolate the secondary side of the circuit from the supply side, should a fault be detected. This
action prevents reverse current flowing from the low-voltage secondary network grid, feeding
the fault on the supply side of the circuit. When a failure occurs at the top of a protector, it is

unable to open the circuit to stop the fault current flow, often resulting in a vault fire.

The Fibertop Network Units are currently the oldest vintage network protectors used in THESL’s
network system. Because of their age and design, there is a much higher probability of a
catastrophic failure than more modern designs used by THESL. In the past, these types of

protectors have been directly linked to the cause of most network vault fires.

The work associated with Network Unit replacements is constrained by operational concerns.
When performing Network Unit replacements, the supplying primary feeders must be taken
offline and grounded and all connected loads are transferred to adjacent feeders and backup
supplies. During this time the distribution grid is highly susceptible to any further outages that
may cascade into a larger outage with a larger impact to customers. As a result, any work that
requires feeders to be de-energized cannot be performed during the summer season, when

loading is at its highest levels. Given these constraints, THESL is required to schedule Fibertop

3
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Network Units replacement over the course of the next three years. The segment cost schedule

is shown below in Table-1. Complete job listings are shown in Appendix A.

Table-1: Project Budget Details

Project Title Project Year Estimated Cost (SM)
Fibertop Changeouts 2012 $1.69 /UF, Jus
Fibertop Changeouts 2013 $7.44 JUF, /US
Fibertop-Changeouts 2014 $936

Total 2013/2014 $9.13 JUF, JUS

Figure 1 below shows the locations of the Fibertop Network Units that are scheduled to be
replaced. Most are located in downtown Toronto and parts of East York, particularly along the

Yonge Street corridor where dense commercial load requires reliable distribution equipment.

In the recent past THESL has replaced 40 to 60 Network units annually due to corrosion. Leaking
transformers and fibertops have made up a significant portion of these replacements (40% in
2009 and 60% in 2010). The proposed segment would be an increase to the existing

replacement strategy as more units would be replaced annually.
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be the ideal option, it is infeasible due to the potential contingency issues that would arise from

executing all of this work at once.

In order to replace a Fibertop Network Unit, the primary feeder needs to be taken out of service
and therefore the entire load fed by that feeder has to be shifted onto back-up supplies. The
system would be under first contingency (a situation in which one feeder may be de-energized
and customers would remain energized) and would be vulnerable to any system outage that
may occur. Itis THESL policy not to operate under first contingency during high load times such
as the summer period, and usually not to operate under first contingency for any extended
period of time. Given these limitations, a complete replacement program for the entire

population of Fibertop Network Units over 2012-14 would not be possible.

Furthermore, highly skilled workers that are qualified to work on THESL plant are required to
replace Fibertop Network Units; these worker’s responsibilities encompass maintenance as well
as most underground capital work. There are approximately 854 available crew days that must
be divided amongst the entire underground capital program. Even if these resources were
entirely dedicated to replace Fibertop Network Units, only approximately 131 units could be

addressed annually.

Given these constraints, THESL proposes to replace only units that are deemed high risk of
immediate failure and have a direct impact on the safety of the general public. These 187
Fibertop Network Units are all located below ground and subject to detrimental environmental

conditions. THESL plans to replace 61 units in 2012 and 2013 for a total cost of $9.13M.

Units not selected for immediate replacement are those located above ground in building
electrical rooms (as seen in Figure 12 below) where they are less susceptible to catastrophic
failure. These remaining units will be addressed over the next ten-year period such that all
Fibertop Network Units are eventually removed from the system. THESL’s ongoing inspection
and maintenance program will ensure that Fibertop Network Units are prioritized to mitigate

the risk associated with these units.
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JUF, JUS



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B10

Filed: 2012 May 10

Updated: 2012 Oct 31

10

11

12

13

14

15

ICM Project | Fibertop Network Units Segment

ASTH

AUTO

OPEN

Figure 10 — Walk-in Building Network Vault. (November 2011)

Economic Benefits of Preferred Solution
THESL has calculated the economic benefits of undertaking the Fibertop Network Unit

replacement segment, by determining how much cost is avoided by executing this work

immediately, as opposed to executing it in 2015 (for comparison purposes). The avoided costs

used in this model include quantified risks, taking into account the assets’ probability of failure,

and multiplying this with various direct and indirect cost attributes associated with in-service
asset failures, including the costs of customer interruptions, emergency repairs, and

replacement.

Based on THESL's calculations, carrying out immediate work on this asset class will result in an

avoided estimated risk cost of $37.4 million, which represents the avoided cost of executing the

work immediately as opposed to deferring until 2015. This figure shows that there are

19
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APPENDIX A

Detailed List of Projects

Estimate Number Project Title Year Cost Estimate ($SM)

24911 4768SV_A11DX 2012 $0.13

24053 4540 A66DX 2013 $0.14 JUF, JUS
24053 4540_A61DX 2013 $0.14

24096 4491 A62DX 2012 $0.13

24086 4286_A53WR 2013 $0.12 JUS
24092 N1034_A65H 2013 $0.12

21583 4561 ASS5SH 2012 $0.12

24912 4768SV_A13DX 2012 $0.12

22690 N1125_A67WR 2012 $0.13

24913 N1125_A64WR 2012 $0.13

23958 N1044_A65WR 2012 $0.13

23960 4517 _A91A 2013 $0.16 Jus
23961 4517_A92A 2013 $0.16

24098 4643 _A23T 2012 $0.12

24028 4794 A48CE 2013 $0.12 1us
24090 4499WV_A66H 2013 $0.14

24146 4219EV_A54WR 2013 $0.15

24094 4646_A23T 2012 $0.12

24093 N1107_A53CS 2013 $0.15

24146 4219WV_A51WR 2013 $0.15 JUS
24520 4099_A66H 2013 $0.13

24530 4131_A67WR 2013 $0.18

24533 4131_A68WR 2013 $0.35 JUF. /U
24521 4160_A69WR 2013 $0.19

24522 4336_A44GD 2013 $0.19
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Estimate Number Project Title Year Cost Estimate ($M)

24523 4336_A48GD 2013 $0.14

24518 4523_A20T 2013 $0.18 JUF, JUS
24525 4553_A56H 2013 $0.19

24526 4625_A50DX 2013 $0.13 JUs
24534 4651_A53H 2013 $0.37 JUF, JUS
24535 4651_A54H 2013 $0.18 N

24519 4745_A55H 2013 $0.14

24536 4897NV_A43CE 2013 $0.18

24527 N1010_A41CE 2013 $0.13

24528 N1102_A71CE 2013 $0.13 /us
24529 N1102_A72CE 2013 $0.13 >
25078 4768NV_A12DX 2013 $0.14

25078 N1029_A43GD 2013 $0.14

25078 4378_A43CE 2013 $0.14

25078 V4511_A16L 2013 $0.14 /

25078 4186_A69WR 2012 $0.14

25078 V4511_A17L 2013 $0.14

25078 4529WV_A49GD 2013 $0.14 JUs
25078 N1087_A67WR 2013 $0.14

25078 V4733_Al6L 2013 $0.14

25078 4050_A83WR 2012 $0.14

25078 4172_A67H 2012 $0.14

25078 4205_A41GD 2013 $0.14

25078 4710NV_A62CS 2013 $0.14

25078 4340_A49GD 2013 $0.14 /us
25078 4653SV_A65CS 2013 $0.14 >
25078 4521_A54WR 2013 $0.14

25078 4478_A66WR 2013 $0.14 )

25078 47765V_A4ACE 2013 $0.14
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Estimate Number Project Title Year Cost Estimate ($M)
25078 N1090_A37X 2013 $0.14
25078 4376_A63H 2013 $0.14
25078 N1011_A63WR 2013 $0.14
25078 N1011_A66WR 2013 $0.14
25078 4709_A39DN 2013 $0.14
25078 4057_A73CS 2012 $0.14
25078 N1045_A77CS 2013 $0.14
24950 4230WN\A40GD 2014 $0-14
24950 4769-A948 2014 $0-14
24950 4666EV—AZ6A 2014 $0-14
24950 4666EV—AZIA 2014 $0-14
24950 4666\WAAZ2A 2014 $0-14
24950 4666\WAAZ5A 2014 $0-14
24950 4518 A73A 2014 $0-14
24950 4917S\V-AGOWR 2014 $0-14
24950 4766NV—A62CS 2014 $0-14
24950 47665V—A64CS 2014 $0-14
24950 4543EV-_ASGL 2014 $0-14
24950 4238 A47GD 2014 $0-14
24950 4238 A40GD 2014 $0-14
24950 4340-A46GD 2014 $0-14
24950 4637-A57H 2014 $0-14
24950 4637A55H 2014 $0-14
24950 4885 AL11E 2014 $0-14
24950 4885 A12E 2014 $0-14
24950 4407—A47H 2014 $0-14
24950 4770-A56H 2014 $0-14
24950 4653NV-_A63CS 2014 $0-14
24950 4026-A82CS 2014 $0-14
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Estimate Number Project Title Year Cost Estimate ($M)
24950 4654EV_AB3CS 2014 $0.14
24950 N1109-_A65CS 2014 $0.14
24959 N1115_A91CS 2014 $0.14
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Estimate Number Project Title Year Cost Estimate ($M)
24950 4214 A54DX 2014 $014
24950 N1048-A73CS 2014 $0.14
24959 N1048-A77CS 2014 $0.14
24958 NEI96-A3E6MN 2014 $0:14
24958 NEI96-A3MN 2014 $0:14
249508 A768-NVAL2DX 2014 $0:14
249508 4648—-A90B 2044 $0.14
24958 4648-AS1B 2044 $0.14
24958 448 NANASTDX 2044 $0.14
24958 AE54-A6EDX 2044 $0.14
24958 NEOOS-AGTH 2044 $0.14
24958 NEOOS—AGEH 2044 $0.14
24958 4539-A55CS 2044 $0.14
24958 4100-A46CE 2044 $0.14
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Table 1: Summary of values used in the determination of Avoided Estimated Risk Cost

Business Case Element Cost (in Millions)

Present Value of Project Net Cost in 2015 (PV(PROJECTyer cost(2015)) $37.7 /c
Project Net Cost in 2012 (PROJECTer cost(2012)) $0.3

Avoided Estimated Risk Cost $37.4 /c

When this avoided cost is calculated as a positive value, it means that estimated risk costs for
the job assets in 2015 will exceed the estimated risks that exist today. By performing the work
immediately as opposed to waiting until 2015, we can eliminate these estimated risks.

Therefore, these avoided costs represent the benefits of job execution.
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $6.57 M to $5.27 M, a reduction of $1.3 M

Revised number of jobs proposed for 2012/2013 to 18 (14 ATS and 4 RPB), with jobs for
2014 to be addressed in Phase Two, as proposed

e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

e Corrected units used to measure outage costs
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| EXECUTIVE SUMMARY

1. Project Description

Automatic Transfer Switches (ATS) automatically switch a customer to a designated standby
feeder in the event the normal primary feeder fails. Reverse Power Breakers (RPB)
automatically open primary feeder supplies to customers in the event of feeder outages to
prevent dangerous backfeed conditions. ATS and RPB assets are generally used to supply
medium size customers that require a reliable supply, such as schools, supermarkets, seniors’

homes, and other mid- sized buildings (See Section Il, 1).

Both ATS and RPB assets have degraded rapidly in 2010 and 2011. THESL’s Asset Condition

Assessment (ACA) results indicate that approximately 30 ATS assets will need to be replaced

over the next three years (See Section Ill, 1 and Appendix 1). In addition, based on physical

inspection data, a further six RPB assets have been identified as requiring immediate

replacement. The proposed ATS and RPB Segment will replace these assets with Stand Alone

Network Protectors or Standard Network Equipment at a total cost of $3.25M over 2012 and JUF, /US
2013.

Table 1: ATS and RPB Segment Capital Cost

Description Year Design Estimate Estimated Total Cost

(sm) ($m)
Replace 10 ATS Locations 2013 $2.54 $2.54 JUF, JUS
Replace 10-ATS Locations 2014 $2.52
Replace 2 RPB Locations 2013 $0.71

$0.71

Replace 2 RPBLocations 2014 $0-71
Total 2012-2013: $3.25 JUF
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I DETAILED PROJECT INFORMATION

1. Project Details

Automatic Transfer Switches (ATS) are designed to automatically switch from the normal supply
to the Standby supply in the case of an interruption on the normal supply feed. Reverse Power
Breaker (RPB) assets normally supply customers from two primary supplies, and automatically
open one of these supplies in the event of feeder outages in order to prevent dangerous
backfeed conditions. ATS and RPB assets are generally used to supply medium size customers
that require a reliable supply, such as schools, supermarkets, seniors’ homes, and other mid-

sized buildings.

The purpose of this segment is to replace end-of-life, very poor condition ATSs and RPBs. In
2012 and 2013 there are 10 ATS locations and 2 RPB locations that have been identified as
requiring immediate equipment replacement. THESL's proposed ATS and RPB Segment will
replace these assets with either new Stand-Alone Network Protectors or Standard Network
Equipment at a total cost of $3.25M for 2012 and 2013, as summarized in Table 2 and Table 3

below.

Each asset location will be assessed on a case by case basis to determine the best replacement
solution. In cases where the transformer is salvageable it is reused and a Stand Alone Network
Protector (SANP) is installed to replace the obsolete and failing equipment at an approximate
average cost of $145,000. If the transformer also requires replacement then the equipment will

be replaced with standard network equipment, at an approximate average cost of $325,000.

Given workforce constraints, THESL proposes to replace 10 ATS units and 2 RPB units in 2012 —
2013. Jobs have been prioritized based on addressing the very poor condition units first,
followed by units that are currently in poor condition, but expected to degrade to very poor

condition at the time of replacement.
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Table 2: ATS Replacement Jobs

Jus

/UF, /US

> Jus

Job Estimate | Job Title Job Year Cost Estimate
Number (sm)
19381 D9012 — Near 654 Castlefield, Toronto 2013 $0.32
23252 D3031 - 2108 Queen St East, Toronto 2013 $0.21
24544 4862 - 77 Ryerson Ave, Toronto 2013 $0.14
24546 4023 - Near 142 Pears Ave, Toronto 2013 $0.36
24548 D9010 - 205 Richmond St W, Toronto 2013 $0.14
24549 D3022 - 75 Dowling Ave, Toronto 2013 $0.14
24550 4064 — 295 College St, Toronto 2013 $0.37
24634 D3002 — 70 EImsthorpe, Toronto 2013 $0.14
24634 D9013 - 2727 Dundas W, Toronto 2013 $0.36
24634 4063 - 645 Adelaide St W, Toronto 2013 $0.36
24952 402714 Spadina-Read 2013 $0.32
24952 4046-—Near130-EGLINTON, Toronte 2013 $0.32
24952 4129 -Heath-StreetEast 2013 $0.32
24952 4158 -DBuncan-Ave 2013 $0.32
24953 4817 -ADJ—+t0-330-GERRARD 2014 $0:36
24953 D9007—658-to-668-Danforth-Ave, Toronte | 20144 $0:14
24953 D3014—2001 Bloor St W, Teronte 2014 $0:14
24953 4157 —175 Elm, Toronte 2014 $0:36
24953 D3041—1141 Bloor St W, Toronte 2014 $0:14
24953 D3003—75 Eglinten-Ave W, Foronte 2014 $0:14
24953 4118 —197 Wellesley St E-Toronte 2044 $0:36
24953 4763 —700-Ontarie-StForonte 2014 $0:14
24953 4121 — 36 Earl Toronto 2014 $0:36
24953 4861 —165-Grange-Ave, Toronto 2014 $0:36

> Jus
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Table 3: RPB Replacement Jobs

Job Estimate | Job Title Job Year Cost Estimate
Number (™M)
24905 4515 - 25 Lascelles Blvd, Toronto 2013 $0.35
24905 D3039 — 186 Cowan, Toronto 2013 $0.35
24955 4175 —160dehn-StTForente 2044 $0:35
24955 4669—200-Balliel Ferente 2044 $0:35

/C

Jus



10

11

12

13

14

15

16

17

18

19

20

21

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B11

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | ATS and RPB Segment

‘ Network Vault Overview

Figure 15: Network vault (submersible or non-submersible equipment)

Both options (f) and (g) are expected to provide superior reliability due to the interconnection of
multiple transformers and supply feeders. The main advantage of installing either SANPs or
network equipment is the ability to utilize available civil infrastructure to supply THESL’s
customers with a highly reliable system that normally would be cost prohibitive due the need to
construct additional civil infrastructure. Replacing the obsolete ATS and RPB equipment is
expected to lead to higher reliability for customers and a safer environment for THESL
employees and the general public. Installing Option (f), and Option (g) where required, is the
preferred alternative because this approach provides the best combination of reliability, safety

and cost.

2. Economic Benefits of the Preferred Alternative

THESL has calculated the economic benefits of undertaking this segment, by taking into account
outage costs and the costs of emergency repairs and replacement. If no proactive replacements
were to occur and equipment was run to failure, then the resulting NPV of this strategy would
be $12.67M. This accounts for the replacement cost and an average outage cost for each
outage of $0.06M per failure (with outage cost based on $30 per KVA and $15 per KVA-hour
interrupted). The alternative proposed replacement strategy would yield an NPV of $10.41M,

resulting in a savings of $2.26M.

22
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SUMMARY OF CHANGES IN THE UPDATE

e Revised number of jobs proposed for 2012/2013 to 10, with jobs for 2014 to be addressed in
Phase Two, as proposed

e 2014 jobs and spending shown in strike-through

e Rescheduled two 2012 jobs to 2013 to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

e Corrected numerical and typographical errors
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| EXECUTIVE SUMMARY

1. Project Description

This segment consists of replacing 10 power transformers at ten Municipal Stations (MS) over
the period 2012 through 2013. The transformers to be replaced and their cost of replacement
are shown in Table 1. Total cost for this segment is approximately $3.85 M. These transformers
range in size from 3 MVA to 15 MVA and are used to step down voltage from primary voltages

of 27.6 kV or 13.8 kV to secondary voltages of 13.8 kV or 4.16 kV.

Table 1: Job Cost Estimates

Estimate Job Title Project Year Cost Estimate
Number ($Mm)
18419 $12062 Ellesmere White abbey MS Replace 2012 $0.36

Station Transformer TR1

20647 $12376 Thistletown MS Replace Station 2012 $0.29

Transformer TR1

20675 $12389 Scarborough Golf Club Rd MS: Replace | 2013 $0.35

Station Transformer TR1.

20685 $12391 Thistletown MS replace Station 2013 $0.29
Transformer TR2 - 3/4 MVA.

21573 $13127 Kingston Morningside MS: Replace 2013 $0.33

Station Transformer TR1

21651 S$13144 Edenbridge MS Replace Station 2013 $0.37

Transformer TR1

21722 S$13154 High Level MS Replace Station 2013 $0.46

Transformer TR1

21723 S$13155 High Level MS Replace Station 2013 $0.54

Transformer TR2

21802 $13168 Blaketon MS Replace Station 2013 $0.47

Transformer TR1

/UF, US
/Us

JUF, US
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Estimate Job Title Project Year Cost Estimate
Number (Sm)
21852 $13170 Albion MS Replace Station 2013 $0.39

Transformer TR2

22876 $14091-Norseman-MS-Replace Station 2044 $045
FransformerTRL
Replace Fransformer TR

Total 2012-2013: $3.85

2. Why the Project is Needed Now

In terms of both financial and operational risks, power transformers are the most important
assets employed in municipal stations. All customers supplied through municipal stations will
have their power pass through a station power transformer. Each municipal station serves

somewhere between a few hundred and a few thousand customers.

These jobs selected for this segment were chosen from 276 in-service station transformers
based on their age (See Table 2) transformer leakage, or their condition assessment (Refer to
Appendix 5). A significant proportion of power transformers on THESL’s system were installed in
the 1950s, 1960s or early 1970s. Based on the Kinetrics Report, the typical end of useful life for
a station power transformer is 43 years. The 10 power transformers to be replaced in

2012/2013 are between 36 and 84 years old; only two are less than 43 years old.

Due to its low cost, high dielectric strength, excellent heat-transfer characteristics, and ability to
recover after dielectric overstress, mineral oil is the most widely used insulating material in
transformers. The presence of increasing levels of dissolved gases in transformer oil is indicative
of various faults (See Appendices 1, 2 and 3). For a majority of transformers, end of life is
expected to be indicated by the failure of pressboard and paper insulation. While the insulating
oil can be treated by oil reclamation or changed when there is presence of water or sludge, it is

not practical to change the paper and pressboard insulation. Although failure rates have been

JUF, US
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3. Why This is the Preferred Alternative

THESL considered three options to mitigate the potential reliability and safety risks associated
with the deteriorated state of these 10 station power transformers: maintaining the status quo,
eliminating the need for the station transformer via area voltage conversions in these selected

stations or replacing the station transformer (See Section V).

The status quo option presents safety, reliability and performance risks (See Section IV, 1).
Catastrophic failure of transformers may result in damage to other transformers and other
station equipment, and if staff are present, potential injury to personnel. In addition to the risk
of failure, when a station transformer’s health decreases significantly, THESL transfers load to
other transformers. This in turn increases their loading and decreases the capacity available to
be used to deal with system contingencies, which impacts reliability. Performance risk also
increases over time due to the deterioration of both the insulating oil and the paper insulation

as moisture levels increase (See Section V).

Voltage conversion is not typically undertaken based on the condition of station equipment
alone. The cost of the distribution system served by the station usually exceeds the cost of the
station. Thus it is not economic to advance the replacement of distribution systems due to

station asset issues.

Carrying out immediate work on this asset class will result in the avoided estimated risk cost of
approximately $78.7 million (Refer to Appendix 4), as opposed to executing this work in 2015.

Therefore, there are distinct economic benefits to executing this work immediately.

The most cost-effective option is replacement of obsolete equipment before failure. Options
have been examined to replace the units and the benefits of doing so in terms of reliability have
been calculated. The result shows that the most cost-effective option is to replace the station
power transformers, compared to the option of eliminating the need of station power

transformers by conversion of the area to higher voltage.

Jus

/C
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I DETAILED INFORMATION

1. Objectives

The objective of the station transformer replacement program is to replace those Power

Transformers that are beyond their end of useful life, or have environmental leakage, and where

the risk of transformer failure is high due to deteriorating insulating conditions represented by

the Health Index shown in Appendix 5. In addition to aging, transformers with DGA oil tests

indicating poor insulation condition will be prioritized for replacement (See Appendices 1, 2 and

3). The objectives for each job are described in Table 3.

Table 3: Objectives for each Transformer Replacement Job

Job

Objectives

Planned Year

Ellesmere White abbey MS

Replace the existing 5/6.7 MVA, 27.6/4.16kV
station transformer, TR1, with a new
27.6kV/4.16kV, 5/6.7MVA station transformer
at Ellesmere White Abbey MS station.

2012

Thistletown MS

Replace the existing 3/4MVA, 27.6/4.16kV
station transformer, TR1, with a new 3/4 MVA,
27.6/4.16kV station transformer at Thistletown

MS station.

2012

Thistletown MS

Replace the existing 3/4MVA, 27.6/4.16kV
station transformer, TR2, with a new 3/4 MVA,
27.6/4.16kV station transformer at Thistletown

MS station.

2013

Scarborough Golf Club Rd
MS

Replace the existing station transformer, TR1,
with a new 5MVA, 27.6/4.16kV station
transformer at Scarborough Gold Club Rd MS

station.

2013

JA'S
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Job

Objectives

Planned Year

Kingston Morningside MS

Replace the existing 5/6.7 MVA, 27.6/4.16kV
station transformer, TR1, with a new
27.6kV/4.16kV, 5/6.7MVA station transformer

at Kingston Morningside MS station.

2013

Edenbridge MS

Replace the existing 5/6.7 MVA, 27.6/4.16kV
station transformer, TR1, with a new
27.6kV/4.16kV, 5/6.7MVA station transformer

at Edenbridge MS station.

2013

High Level MS

Replace the existing 9/12 MVA, 13.8/4.16kV
station transformer, TR1, with a new 9/12 MVA,
13.8/4.16kV station transformer at High Level

MS station.

2013

High Level MS

Replace the existing 12/15 MVA, 13.8/4.16kV
station transformer, TR2, with a new 12/15
MVA, 13.8/4.16kV station transformer at High

Level MS station.

2013

Blaketon MS

Replace the existing 7.5/10 MVA, 27.6/13.8kV
station transformer, TR1, with a new 7.5/10
MVA, 27.6/13.8kV station transformer at

Blaketon MS station.

2013

Albion MS

Replace the existing 5/6.7 MVA, 27.6/4.16kV
station transformer, TR2, with a new 5/6.7MVA,
27.6kV/4.16kV station transformer at Albion MS

station.

2013
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Job Objectives Planned Year
transformer TR with-a-new5/6-7ZMVA;

2. Scope of Work

The scope of work for all of the transformer replacement jobs listed above consists of the

following tasks:

3.

(a) Procure and purchase a new station transformer appropriately sized

(b) Removal of the old TR1/TR2 transformer

(c) Deliver and install the new station transformer to replace the existing TR1/TR2
transformer

(d) Perform testing, commissioning and energization of the new transformer

Map and Locations

The stations are located across Toronto as shown in Figure 3 below.
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Table 4: Station name with their respective address

Reference | Station Name - Transformer Address

Number

1 Ellesmere White Abbey MS — TR1 159 Ellesmere Rd, Toronto

2 Thistletown MS — TR1 and TR2 55 Thistle Down Blvd, Toronto

3 Scarborough Gold Club Rd MS —TR1 | 1000 Scarborough Golf Club Rd, Toronto
4 Kingston Morningside MS — TR1 4446 Kingston Rd, Toronto

5 Edenbridge MS — TR1 294 Scarlett Rd, Toronto

6 High Level MS — TR1 and TR2 292-296 MacPherson Ave, Toronto
7 Blaketon MS — TR1 395 The East Mall, Toronto

8 Albion MS — TR2 2 Rampart Rd, Toronto

9 NersemanMS—TR1 1066-stingtonAve, Toronte

10 Underwriter Crouse-MS—TR1 20-UnderwritersRd, Foronte
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i NEED

Each of the 10 station power transformers to be replaced is operating at or beyond its useful
life, exhibits transformer leakage, exhibits deteriorated trending of insulation conditions, or
exhibits combinations of these factors. The following sections provide the DGA results for the 8

stations.

1. Ellesmere White Abbey MS
Transformer: TR1

Age: 50

Transformer Leakage: Yes

DGA Results: Condition 1 (Refer to Appendix 2)

Justification:
(a) The transformer was manufactured in 1962 and has reached the end of its operating
life.
(b) Risk of transformer oil leakage poses a potential environmental risk and high

consequence costs.

10
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Justification:

(a) The transformer was manufactured in 1976 and has reached the end of its operating
life.

(b) DGA results indicate degradation of insulation paper and dielectric strength, indicating
an increased risk of failure with its associated impacts.

(c) The Dissolved Gas report indicates a trend of continuous degradation of insulation
paper above normal acceptable level. The high CO2 and CO value indicates internal
arching and shows that the paper insulation is becoming brittle and less resistant to
electrical stress, which could lead to a transformer failure.

(d) The Dissolved Gas report indicates that the dissolved gas levels are elevated with
Ethylene at 144 PPM. The elevated gas levels indicate overheating of the oil, likely the

result of an overheating conductor, which could lead to a transformer failure.

11. Nerseman-MS

Fransfermerteakage—No

28
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Dissolved-Gas-Analysis

Test Fype TestResults Result Analysis
02/06/2011 | 15/065/2009

Oil- Femperature{2C} 35 - 1—Acid-rumberis-wellwithin

Hydregen(H2HPPM) 5 8 thesludge-formingrange

Methane{CH4)-(PPM) 2 2 2 Overallequipment

Ethane{CZHEHPRM} - 1 conditioncode:—1

Ethylene{(C2ZHAHPPMY 11 12

Acetylene{C2H2HPPM) 0 0

Carbon-Monoxide{COHPPM) | 158 181

Carbon-Dioxide{CO2}HPPM} 10 1535

Nitroger{N2HPPM} 55939 75246

Oxyger{O2HPPMY} 25451 35635

Total-Dissolved-Gas{PPM) 82638 112620

Total Dissolved-Combustible | 176 204

Gas(PPM}

Acid-Number{mgKOH/g) 0101 0073

Dielectric-Breakdown-(k\) 28 45

PowerFactorat25°C{%) 0-048 0-102
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12. Underwriter Crouse-MS

Fransformerleakage—No

30
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cost of the distribution system served usually exceeds the cost of the station, it is not economic

to advance the replacement of distribution systems due to station asset issues.

4. Replacement
Replacement of the station power transformer is feasible and much more economical. Also, it
reduces the risk to other stations whose customers are served by these transformers under

contingency. Table 15 shows the benefit cost evaluation of this option.

5. Avoided Risk Cost of the Selected Option

The effectiveness of the Power Transformers replacement segment can be highlighted by
determining how much cost is avoided by executing this work immediately as opposed to
executing in 2015. These avoided costs include quantified risks, taking into account the assets’
probability of failures, and multiplying this with various direct and indirect cost attributes
associated with in-service asset failures, including the cost of customer interruptions,

emergency repairs and replacement.

Carrying out immediate work on this asset class will result in the avoided estimated risk cost of
approximately $78.7 million (Refer to Appendix 4), as opposed to executing this work in 2015. Jc
Therefore, there are distinct economic benefits to executing this work immediately. Further

details with regards to the methodologies applied within business case are provided within

Appendix 4.

6. Preferred Alternative
Based on comparison of the alternatives, replacement of the existing station power transformer
is prudent since it is the most cost-effective option and provided a benefit/cost ratio greater

than unity.

34
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estimated risks. Therefore, these avoided costs represent the benefits of the in-kind project

execution.

The formula for this calculation is detailed below:

Avoided Estimated Cost = PV(PROJ ECTNET_COST(ZOIS)) —PROJECTNET_COST(ZOIZ)

Where:
O PROJECTner cost(2012): Represents the total project net costs in 2012,
O PV(PROJECTner cost(2015)): Represents the present value of total project net costs in
2015.

Within the Power Transformers segment, individual optimal intervention timing results were
calculated for each of the 12 power transformer assets, based upon the processes identified in
Section 1.1. Each of these assets may possess an individual sacrificed life and an excess risk

value, which are aggregated to produce the overall Project Net Cost year by year.

As noted in the formula above, this Project Net Cost was then calculated for all individual Power
Transformer assets within this project at years’ 2012 and 2015 respectively. Project Net Costs
qguantified in 2015 were brought back to a present value and the difference between this value
and the Project Net Cost quantified in 2012 was taken as the Avoided Estimated Risk Cost. The

final results are provided in Table 1 below:

Table 1: Summary of values used in the determination of Avoided Estimated Risk Cost

Business Case Element Cost (in Millions)

Present Value of Project Net Cost in 2015 (PV(PROJECTwer cost(2015)) S 78.857

Project Net Cost in 2012 (PROJECTyer cost(2012)) $0.144 /c
Avoided Estimated Risk Cost = $78.713

(PV(PROJECTNer cost(2015)) — PROJECT ner cost(2012))
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $12.95 M to $11.40 M, a reduction of $1.55 M

Revised number of jobs proposed for 2012/2013 to 5, with jobs for 2014 to be addressed in
Phase Two, as proposed

e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

e Corrected numerical and typographical errors
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| EXECUTIVE SUMMARY

1. Project Description

Many Municipal Substations (MS) located outside of downtown Toronto employ switchgear that
are past the end of their useful lives and rely on obsolete technology such as non arc-resistant
designs with oil circuit breakers and mechanical relays. This type of aged equipment can be kept
in service for a time by increased maintenance and harvesting parts from spares. However, as
the asset condition continues to deteriorate and the risk of failure increases, maintaining this
switchgear in service is unsustainable. In addition, the circuit breakers in some of these
substations have auto re-closure problems (i.e., when a circuit breaker is taken out of service for
maintenance and put back, it auto re-closes instead of locking, even though the circuit breaker is
on open position and the auto re-closure is blocked by control authority), which create potential

safety risks (See Section ).

The MS Switchgear to be replaced under this segment in 2012 and 2013 and-2014 include Leslie
MS, Lawrence Golf MS, Brian Elinor MS, York MS, Brimley Bernadine MS, Porterfield MS,
Greencedar Lawrence MS, Neilson Drive MS, Midland Lawrence MS, Pharmaecy-CPR-MSslingten
MS-and Thornton MS. The switchgears in all but one of these stations are more than 50 years

old. The total cost of this segment is approximately $11.40 million as shown in Table 1.

The switchgear selected for replacement in this segment were chosen from 181 switchgear
across 170 Municipal Substations based upon advanced equipment age, equipment
obsolescence employing obsolete oil circuit breakers, lack of arc-resistant design and safety
related equipment issues. Based on available resources, jobs are scheduled over three-two
years to allow engineering, procurement, construction and commissioning and are closely
coordinated with feeder transfers to minimize customer outages and limit single supply

contingency.

A

JUF, US
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Table 1: Job Cost Estimate

Job Job Title Year Job Year Cost Estimate

Estimate Installed (Sm)

Number

20427 $12320 Leslie MS Switchgear 1978 2013 4.08
Replacement

20427 $12320 Leslie MS Switchgear 1978 2013 1.04
Replacement (Continuation

20560 $11032 Lawrence Golf Switchgear 1957 2012 0.82
Replacement

20561 $11031 Brian Elinor MS Replace 1954 2012 0.83
switchgear

22620 $11642 York MS Replace Switchgear | 1954 2012 1.39

20544 $11040 Brimley Bernadine MS 1959 2012 1.09
Replace Switchgear

20750 $12416 Porterfield MS Replace 1956 2013 1.23
Switchgear

21338 $13090 Greencedar Lawrence MS 1960 2013 0.22
Replace Switchgear

21581 §13126 Neilson Dr MS Replace 1954 2013 0.30
Switchgear

21339 $14044 Midland Lawrence MS 1960 2013 0.24
Replace switchgear

21339 $14044-Midland-Lawrence-MS 1960 2014 0-62
Reol itel (Conti o)

20779 $14048 Pharmacy-CPRMS-Replace 1961 2014 0.94
switehgear

22804 $14068Istington-MS-Replace 1955 2014 1.51
Switehgear

JUS

Jus

JUF

JUF
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Job Job Title Year Job Year Cost Estimate

Estimate Installed (SM)

Number

22805 $14070 Thornton MS Replace 1955 2013 0.11
Switchgear (pre-work)

22805 $14070-Fhornton-MS-Replace 2014 086
Switchgear{pre-work)

Jobs Total 2012-2013 11.35

Reconciliation for budget changes < $100,000 and rounding $0.05

TOTAL $11.40

2. Why the Project is Needed Now

All the Municipal Substation switchgear proposed to be replaced are over 50 years (with the
exception of Leslie MS) and have reached the end of their useful life. The switchgear employ
obsolete technology, such as non arc-resistance design, oil circuit breakers and mechanical
relays. Non arc-resistant switchgear does not have the ability to channel the energy released
during an internal arc fault in ways that minimize the potential injury to personnel and damage

to equipment in the surrounding area, including damaging the entire substation.

THESL experienced two substation fires in recent years due to faults in substation equipment
that were at their end of service life; one was in 2007 at Lesmil MS in North York area and the
second one was in 2009 at station J, in East York area. Both substations were over 50 years old
and the fire was attributed to faults in the substation switchgears. Switchgear which is over its
useful design life (50 years) can fail catastrophically at any time. Lesmil MS was severely
damaged as a result of the fire created due to the fault and Station J was burned down as a
result of the fire created by the arc fault in the switchgear and there was no substation

equipment left to repair.

The load of both of the above substations was temporarily transferred to their respective
adjacent substations. Lesmil MS was ultimately converted to 27.6kV because the station was
lightly loaded and replacing or repairing the aging switchgear was not cost effective. StationJ
MS was also lightly loaded as a result of previous load conversion so converting substation was

more cost effective than replacing and/or repairing the aging switchgear. Load conversion also

3
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offered the advantage of addressing aging equipment on the distribution system outside the

substation.

In addition to the consequences of in-service failures, the existing circuit breakers in all of the
switchgear are oil circuit breakers and are obsolete. The maintenance for this type of circuit
breaker takes twice as long as the modern vacuum circuit breakers and replacement parts for
this type of circuit breaker are no longer manufactured. If they can be obtained at all, they must

be harvested from other switchgear or custom manufactured.

The switchgear at Thornton MSHslingten-MS, York MS, Porterfield MS and Neilson MS have
additional operational constraints that pose safety risks to operating personnel. The circuit
breakers in these substations have auto re-closure problems, i.e., when a circuit breaker is taken
out of service for maintenance and is put back after it is maintained, it auto re-closes instead of
locking even though the circuit breaker is in the open position and the auto re-closure is
blocked by the control authority. The auto re-closuring poses safety risk to the operating
personnel. To correct the auto re-closure problem, rewiring of the circuit breakers is required,
however, rewiring circuit breakers that are at the end of their life is not cost effective.
Therefore, it is prudent to replace the entire switchgear. To mitigate the safety risk temporarily,

the circuit breakers are tagged with warning labels.

3. Why the Project is the Preferred Alternative
THESL considered the following options, which are fully discussed in Section IV:
1) Continue to maintain and operate the existing equipment.
2) Transfer load to adjacent sub-stations.
3) Convert the existing 4.16kV load to 27.6kV and decommission Switchgear

4) Replace switchgear with air insulated arc resistant Type C switchgear

Option 1 option has the potential to defer capital investment, but would require increasing time
and expense to repair switchgear as it continues to deteriorate (See Section IV, 1). Given the
age and condition of this switchgear and the difficulty in obtaining spare parts, this option is not

preferred. Option 2 is not feasible because it would create a significant capacity short fall on the

4
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system and limit the capability to restore during contingencies in the affected area (See Section
IV, 2). Option 3 is not technically feasible because the MS to be addressed by this segment are
not close to the 27.6kV distribution system and bringing 27.6kV service into these areas would

not be cost effective (See Section IV, 3).

Option 4, which would install air insulated arc resistant Type C switchgear and associated
SCADA/RTU equipment, is the preferred alternative because it offers the following benefits:

e Increased system reliability due to the arc-resistant design of the switchgear and the use
of remotely operated SCADA/RTU to control and monitor it, which will reduce outage
time.

e Reduced maintenance and operating cost since the new switchgear will eliminate the
need to maintain existing obsolete oil circuit breakers and also will be remotely
operated.

e Increase operational efficiency and flexibility due to the installation of SCADA/RTU
controlling and monitoring system. The equipment will be operated remotely and this
will help operating personnel manage planned and unplanned outages efficiently.

Based on the advantages and disadvantaged of each option, Option 4, which includes the
installation of SCADA/RTU controlling and monitoring systems, is the preferred option (See

Section 1V, 4.3).

The cost effectiveness of undertaking the proposed segment can be further evaluated by

determining how much cost is avoided by executing this work immediately as opposed to

executing it in 2015. The results of this exercise are shown in the Business Case Evaluation (BCE)

found in Appendix 1. The BCE finds that conducting the proposed segment in 2012 will result in

the avoided estimated risk cost of approximately $655,000 as opposed to executing this work in /C

2015. Therefore, there are distinct economic benefits to executing this work immediately.
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I WORK DESCRIPTION

There are 10 switchgears to be replaced in this segment of work in 2012 and 2013;-and-2614.

They are located in the east and west ends of Toronto as illustrated in Figure 1 below.
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Mar\ﬁﬂ::nce Station Name Address

1 Leshe M5 3733 Lashe St, Toronto ON
2 Lawrence Scar Golf Club Bd RS 3782 Lawrence AveE , Toronto QN
3 Brizan Elinor M3 34 Brimn Ave. , Toronto ON
4 York M5 714 Royal YerkRd. , Toronto ON
5 Brimley Bemadme M5 1221 Brimley Rd. . Toronto ON
6 Porterfield MS 2 Gumess Ave. , Toronto ON
7 Greencedar Laweence MS 20 Greeneedar Circuit, Toronto ON
8 Neilson D M5 41537 Bloor 5t W, Toronto ON
8 Midland Lawrence MS 1365 Midland Awe. , Torento ON
10 Pharmacy CPR MS 7 Tresfleside Grove, Toronto ON
11 Islmgton MS Cordova Ave. , Teronto ON
12 Thomton M3 39 Glen Agar Dr. . Torento ON

Figure 1: Job Locations

/US
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The switchgear selected for replacement in this segment were chosen from 181 switchgear

across 170 Municipal Substations based upon advanced equipment age, equipment

obsolescence employing obsolete oil circuit breakers, lack of arc-resistant design and safety

related equipment issues. Based on available resources, jobs are scheduled over two years to

allow engineering, procurement, construction and commissioning and are closely coordinated

with feeder transfers to minimize customer outages and limit single supply contingency.

1. Leslie MS Switchgear Replacement

1.1.

Job Description

The objective of this job is to construct a new electrical house (E-house) to replace the existing

substation facility that is in poor condition, and replace the existing non-arc resistant switchgear

with new arc-resistant switchgear in 2013.

1.2.

The switchgear at Leslie MS was installed in 1978 and has reached the end of its useful life.

Scope of Work

Preparing design drawings and necessary documentations

Purchasing new 13.8kV arc resistant switchgear

Purchasing a new e-house appropriate to the size of the proposed switchgear
Building a concrete foundation where the e-house is to be placed, and a
cable chamber and associated concrete encased ducts as necessary
Installing and commission the new switchgear

Installing SCADA/RTU equipment

Purchasing and installing a new battery and charger set

Installing a heating and ventilation system

Installing a fire protection system

Transferring load over to the new switchgear

Decommissioning the existing substation

Some of the existing circuit breakers have been out of service due to aging and have re-closure

/Us

/Us

Jus
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issues. Getting replacement parts for the switchgear is becoming very difficult due to the
obsolescence of the equipment. If they can be obtained at all, they must be custom

manufactured.

The Leslie MS building has deteriorated and is in poor condition. The switchgear housed in this
building is obsolete with non-arc resistant design which represents potential safety risks to
THESL personnel. Non arc-resistant switchgear does not have the ability to channel the energy
released during an internal arc fault in ways that minimize the potential injury to personnel and
damaging the equipment in the surrounding area, including damaging the whole substation. In
1977, this substation was burned down as a result of an internal arc fault and failure. All the

customers connected to it were out of power for several days.

Leslie MS is an isolated 13.8kV distribution system surrounded by 27.6kV distribution systems
and the significant area load makes it difficult to deal with during contingencies. In the event of
a major failure at this substation, over 6,000 customers could experience a lengthy outage since
there is no other 13.8kV municipal substation that can back up the load in the area.

2. Switchgear Replacement for Remaining MS

2.1. Job Description

The remaining nine switchgear replacements at Lawrence Golf MS, Brian Elinor MS, York MS, /us
Brimley Bernadine MS, Porterfield MS, Greencedar Lawrence MS, Neilson Drive MS, Midland

Lawrence MS, Pharmaecy-CPR-MSslingten-MS-and Thornton MS are all driven by the same Jus
needs York MS. Porterfield MS, Neilson MS, and Thornton MS also have an additional safety /C

concern, and which is explained in the next section. The objective of each of these jobs is to
replace the existing switchgear with modern arc -resistant switchgear and to install a

SCADA/RTU monitoring and controlling system.

2.2. Scope of Work

Scope of work includes:
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e Design and preparation of necessary drawings and documents to purchase switchgear

e Transferring existing load to neighbouring substations and removing existing switchgear
e Installation and commissioning of new switchgear
e |Installation and commissioning of SCADA/RTU monitoring and controlling system

e Energizing new switchgear and transferring load to the new switchgear

The existing switchgear at these stations were installed more than 50 years ago and have
reached the end of its useful life. The switchgear is obsolete and spare parts required to repair
the switchgear are no longer manufactured. Replacement parts, if they can be obtained at all,

must be custom made at significant cost.

The switchgear is non-arc resistant design and represents potential safety risk to THESL
personnel. Non arc-resistant switchgear does not have the ability to channel the energy
released during an internal arc fault in ways that minimize the potential injury to personnel and
damaging the equipment in the surrounding area, including damaging the whole substation.
Therefore, as the non-arc resistant switchgear continues to age, the safety risk to the operating

personnel of THESL also increases and the system reliability decreases.

The oil circuit breakers that are used in the switchgear have a potential of failing catastrophically
and due to their oil content and location within the substations, can cause substation fires that

could result in the loss of the entire substation.

The switchgear at these substations is required to support the neighbouring substations during
contingency or during switchgear or transformer maintenance. If this switchgear fails, there will
be a cascading effect on the neighbouring substations that back up its load by limiting their
capability to handle load under second contingency. If the switchgear at one MS fails and the
switchgear at the back up MS also fails, a significant outage could occur since the load of two
switchgears can not be backed up without experiencing capacity shortage and/or voltage drop

problems.

/C
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In addition to the consequences of in-service failures, the existing circuit breakers in all of the
switchgear are oil circuit breakers and are obsolete. The maintenance for this type of circuit
breaker takes twice as long as for modern vacuum circuit breakers and replacement parts are no
longer manufactured. If they can be obtained at all, they must be custom manufactured and
cost twice as much as spare parts supported by manufacturers. Custom parts also take longer

time to obtain lengthening the time to repair equipment and put it back into service.

The switchgear at Thornton MS,dstingten-MS, York MS and Porterfield MS and Neilson MS have
additional operational constraints that pose potential safety risks to operating personnel. The
circuit breakers in these substations have auto re-closure problems, i.e., when a circuit breaker
is taken out of service for maintenance and is put back after it is maintained, it auto re-closes
instead of locking even though the circuit breaker is in the open position and the auto re-closure
is blocked by the control authority. The auto re-closuring poses safety risk to the operating
personnel. To correct the auto re-closure problem, re-engineering and rewiring of the circuit
breakers is required. However, rewiring or re-engineering circuit breakers that are at the end of
their life is not cost effective; therefore, it is prudent to replace the whole switchgear since the
switchgear is at the end of its service life. To mitigate the safety risk temporarily, the circuit

breakers are tagged with warning labels for safety reasons

Neighbouring substations are often used to back up failed substations under single contingency
event but are unable to handle load under second contingency that could also happen. THESL
experienced this very problem in 2007 when Lesmil MS switchgear in North York failed
catastrophically and while the Lesmil MS switchgear was out of service, a second substation,
(Don Mills MS) in the area failed, resulting in outage to approximately 700 customers for about
11 hours because the neighbouring substations could not handle load under second
contingency. Therefore, it is prudent to replace switchgear that is at the end of life proactively

to limit the potential negative reliability impacts of “run to failure”.

12
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e Minimize the maintenance and operating cost since the new switchgear will eliminate
the existing obsolete oil circuit breakers whose maintenance is increasing due to the
customer spare part requirements. The need to inspect the oil circuit breakers after
every tripping condition will also be eliminated. The new switchgear will be remotely
operated thus minimizing operating cost.

e Increase reliability to THESL customers. The very fact that the switchgear is arc-resistant
means it will be more reliable. Furthermore the SCADA/RTU controlling and monitoring
system will help minimize outage time.

e Increase operational efficiency and flexibility due to the installation of SCADA/RTU
controlling and monitoring system. The equipment will be operated remotely and this

will help operating personnel manage planned and unplanned outages efficiently.

5. Avoided Risk Cost

The effectiveness of the Stations Switchgear MS replacement project can be further highlighted
by determining how much cost is avoided by executing this work immediately as opposed to
executing in 2015. These avoided costs include quantified risks, taking into account the assets’
probability of failure, and multiplying this with various direct and indirect cost attributes
associated with in-service asset failures, including the costs of customer interruptions,

emergency repairs and replacement.

Carrying out immediate work on this asset class will result in the avoided estimated risk cost of
approximately $655,000, as opposed to executing this work in 2015. Therefore, THESL submits

that there are economic benefits to ratepayers for executing this work now.

As a practical matter given available resources, jobs are scheduled over three years to allow
engineering, procurement, construction and commissioning and are closely coordinated with
feeder transfers to minimize customer outages and limit single supply contingency. The

methodologies applied within this business case are further described in the Appendix 1.

16
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Table 1: Summary of values used in the determination of Avoided Estimated Risk Cost

Business Case Element

Estimated

Cost (in Millions)

Present Value of Project Net Cost in 2015 (PV(PROJECTyer cost(2015)) $2.810
Project Net Cost in 2012 (PROJECTyer cost(2012)) $2.155
Avoided Estimated Risk Cost = $ 0.655

(PV(PROJECT ner_cos(2015)) — PROJECT et cost(2012))

When this avoided estimated risk cost is calculated as a positive value, it means that estimated

risk costs for the job assets in 2015 will exceed the estimated risks that exist today. By

performing the work immediately as opposed to waiting until 2015, THESL can eliminate these

estimated risks. Therefore, these avoided estimated risk costs represent the benefits of job

execution.

22
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SUMMARY OF CHANGES IN THE UPDATE

Reduced 2012-2013 budget from $25.16 M to $12.14 M, a reduction of $13.02 M
Reduced number of jobs proposed from 15 to five jobs which are scheduled for 2012 and
2013, with three jobs deferred and with jobs for 2014 to be addressed in Phase Two, as
proposed

2014 jobs and spending shown in strike-through

Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

Corrected numerical and typographical errors
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| EXECUTIVE SUMMARY

1. Project Description

Switchgear operating at 13.8kV in many downtown Transformer Stations (TS) are past the end
of their useful lives and rely on obsolete technology such as brick and mortar enclosures, non
arc-resistant designs with air blast or air magnetic circuit breakers and mechanical relays and are
in poor condition (See Section Il, 3). The existing non arc-resistant switchgear does not channel
the energy released during an internal arc fault to minimize potential injury to personnel and
minimize damage to surrounding equipment. As a result, this switchgear can cause damage that
impacts the entire station, interrupting service to thousands of customers. This equipment has
been kept in service via increased maintenance, custom fabrication and harvesting parts from

spares. The asset condition continues to deteriorate and safety concerns are increasing.

Switchgear requiring replacement in 2012, and 2013, ard-20614 include the A7-8T switchgear at
Strachan TS, A6-7E switchgear at Carlaw TS, A3-4W and-A5-6W- switchgear at Wiltshire TS, A5-

6WR-switchgearat-WindserTS and A5-6DX at Duplex TS. All but one of these are more than 55

years old. The total cost of this segment is approximately $12.14 million for the jobs shown in

Table 1

Table 1: Job Costs

Estimate | Job Title Year Customer | Job Year Cost
Number Installed | Load Estimate
Served (SM)
(MVA)
18591 Strachan TS A7-8 switchgear 1956 34 2012 0.34
replacement preparation
25425 Strachan TS A7-8 switchgear 1956 34 2013 3.41
replacement

JUF, US

JUF
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Estimate | Job Title Year Customer | Job Year | Cost
Number Installed | Load Estimate
Served (SM)
(MVA)
24972 $14406-StrachantStoad 1956 34 2014 630
Fransferfrom-A7-8Tto-All-
12T-Switehgear
22025 Carlaw TS A6-7E switchgear 1968 26 2013 1.45
replacement
20877 Wiltshire TS A3-4W 1954 20 2012 6.71
switchgear replacement
switchgearreplacerment
21735 Windser FSAS-6WR 1956 56 2014 841
switchgearreplacerment
20492 Duplex TS A5-6DX switchgear | 1954 42 2013 0.23
replacement
2012-2013 Total 12.14

These switchgear were selected for replacement based on the following considerations:

e Obsolescence (brick structures, non-arc resistant design, obsolete breakers)

o Age

e Condition

e Space available for transition switchgear, and

e Station egress for cabling

All the switchgear listed are to be replaced with 3,000A air-insulated, arc-resistant type C

switchgear with double-bus, double-breaker or breaker-and-half configuration except Duplex

/UF, US

JUF, US

JUF

JUF, US
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Jus
1.3. Job Cost
Table 2: Strachan TS Costs
Job Estimate | Job Title Job Year Total Estimated Cost /c
Number ($m)
18591 Strachan TS A7-8T switchgear 2012 0.34
replacement preparation
25425 Strachan TS A7-8T switchgear 2013 3.41 JUF

replacement

24972 $14406 StrachanTS-load Transfer | 2014 030
fromA7-8T+to-A1L-12T Switchgear
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2. Carlaw TS A6-7E

2.1. Job Description - Carlaw TS A6-7E

The objective of this job is to complete the second part of a two-part replacement job of the
Carlaw TS A6-7E switchgear. The first part of this job involved purchasing of the switchgear in
2011. The second part involves commissioning of the new switchgear and the station load

transfer from the existing to the new switchgear in subsequent years. Jus

2.2. Scope of Work-A6-7E

10

11

12

13

14

15

e Prepare drawings to commission the switchgear

e Commission and energize the new switchgear that was purchased in 2011

2.3. Job Costs

JUs
Table 3: Carlaw TS Costs
Job Estimate Job Title Job Year Total Estimated
Number Cost (SM)
22025 Carlaw TS A6-7E switchgear 2013 1.45 JUF, US
replacement

10
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Figure 4: Location of Carlaw TS

3. Wiltshire TS A3-4W and-A5-6\W-Switchgear /us

3.1. Job Description

The objective of these jobs is to design, purchase and install 13.8kV switchgear to replace the

obsolete A3-4W and-A5-6\W switchgear at Wiltshire TS with 3000A air insulated arc-resistant

type C switchgear with a breaker-and-half configuration in 2012, and-2014,+respectively. /us
Preparation of floor space in Building A is required to accommodate the new switchgear in place

of the decommissioned switchgear.

11
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3.2. Scope of Work — A3-4W

e Design the proposed new A13-14W switchgear to fit into the space that is currently
occupied by the obsolete A1-2W switchgear, (A1-2W is to be removed)

e Procure and purchase a new 13.8kV, 72MVA, 4-wire, air insulated, arc-resistant type

switchgear and replace the aging and obsolete A3-4W (3-wire) switchgear

e Prepare the floor space where the decommissioned A1-2W was located to make space for

installation of the proposed A13-14W switchgear

e Modify and/ or construct any necessary civil infrastructures within Wiltshire station

property boundary to facilitate the feeder transfer from the existing and obsolete A3-4W

switchgear to the proposed new switchgear A13-14W

e |Install and commission the new A13-14W switchgear

e Coordinate with Hydro One to provide support for relocation of the HONI incoming LV
supply cables from the existing location to the new switchgear location

e Energize and transfer load from the A3-4W to the new A13-14W switchgear

e Decommission and remove the A3-4W switchgear

Jus
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1 3.4. Job Costs

2

3 Table 4: Wiltshire TS Costs

Job Job Title Job Total Cost
Estimate Year (SM)
Number

20877 Wiltshire TS A3-4W switchgear replacement 2012 6.71
22719 2014 767

4  Figure 5: Location of Wiltshire TS

13

JUF, US
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43— Job-Costs

Job-Estimate | JobTFitle Jeb-Year | FotalEstimated
Number Cost{$M)
23735 WindserFS-AS5-6\WR-switchgearreplacement | 204 | 841

14
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4 5. Duplex TS A5-6DX Switchgear
5
6 5.1. Job Description
7 The objective of this job is to design and purchase new 13.8kV 3000A gas-insulated switchgear
8  (GIS) to replace the existing A5-6DX switchgear in 2013.
9
10 5.2, Scope of Work- A5-6DX
11 e

Design the proposed A7-8DX switchgear and prepare space for a new switchgear JUF
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1 5.3. Job Costs
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3 Table 6: Duplex TS Costs
Job Estimate | Job Title Job Year
Number
20492

Duplex TS A5-6DX switchgear replacement

Total Cost (SM)

2013
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1] Need

1. Overview

All the switchgear in this segment are non-arc resistant designs and past their useful lives. Non-
arc resistant designs do not contain the energy released during fault conditions. When an
internal arc fault occurs in this type of switchgear, the energy released has the potential to
damage adjacent equipment and pose potential safety risks to personnel working in the vicinity.
Even though station workers are not present inside stations on a daily basis, they do monthly
routine inspections in all THESL stations and do planned maintenance and capital work in
stations. If an internal arc fault occurs while station workers are in the vicinity there is a
potential that a worker could be injured. A catastrophic failure also increases the severity of

collateral damage to adjacent equipment and could potentially cause a complete station outage.

The probability of failure continues to increase with time as the condition of the equipment
continues to deteriorate. Table 7 provides the impact resulting from the failure of one
switchgear and the impact resulting from a whole station outage from collateral damage. The

impact is presented in terms of load at risk and expected duration of outage.

Table 7: Load at Risk and Duration

Failure of One Switchgear Failure of the Entire Substation
Substation
Load at Risk Duration(hours) Load at Risk Duration (hours)
Name
(MVA) (MVA)
Strachan TS 34 168 138 336
Carlaw TS 26 168 75 336
Wiltshire TS 30 168 70 336
Duplex TS 45 168 113 336
Windsor TS 56 168 311 336

Failure of any switchgear is expected to result in extended outages given that the loading and

condition of the other switchgear within the station limits the ability to pick up the load.

17
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Figure 8: Carlaw TS 13.8kV live parts of a switchgear in an open brick structure

If the A6-7E switchgear fails, 26 MVA of load will be lost.

4. Wiltshire TS

The existing Wiltshire TS A3-4W anrd-A5-6W switchgear was installed in 1954. From the Asset Jus
Condition Assessment (“ACA”) update report in 2012, this switchgear was assigned a Health }
Index (HI) of 50 and-47 (out of 100) respeetively which is considered in the Poor category, which /e

means they-it requires replacement within three years. /us

This switchgear is also in an open brick structure with similar limitations to those at Carlaw TS.

The Wiltshire TS switchgear supplies a large pumping station, which is a critical customer.

If the A3-4W erA5-6\W switchgear fails, 21 MVA anrd-30-MVA load will be lost+espectively. /Jus

20



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B13.2

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Stations Switchgear — Transformer Stations Segment

5. Duplex TS

In addition to the age of the switchgear, there is additional risk of the basement being flooded
with water from the Hydro One deluge system which is located on the main floor above the
switchgear. To mitigate this risk, and to address the aging issue of the switchgear, THESL plans
to replace in stages all the switchgear at Duplex TS which are located in the basement with
water-resistant, gas-insulated switchgear (GIS). The A5-6DX switchgear is the first to be
replaced. This switchgear was assigned a Health Index (HI) of 67 (out of 100) which is considered
as in fair condition category as per the Asset Condition Assessment (“ACA”) of 2010. Even
though this switchgear is in fair condition, it must be replaced first in order to be able to replace
the A1-2DX switchgear which is in a very poor condition but could not be replaced first due to

space constraint.

If the A5-6DX switchgear fails, 45 MVA of load will be lost.
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(b) The supporting switchgear must have enough feeder positions to accept the transferred

feeders. This condition cannot be met for all of the switchgear proposed to be replaced.

As shown in Table 9, Gerrard TS, Main TS, and Terauley TS don’t have enough spare
feeder positions to transfer load from Carlaw and-WindserTFS;+espectively. There are

enough feeder positions in the receiving stations for the rest of the switchgear proposed

to be replaced. However, as discussed in the previous paragraph (a), there is

insufficient available capacity in the receiving stations.

(c) Physical space for underground infrastructure must be available if load is to be

transferred to another station. THESL shares underground space with other utilities

such as Enbridge, Bell, Rogers, and Water and Sewer. Finding space to build

underground infrastructure in order to install cables to transfer the load is challenging.

(d) Voltage drop problem does not occur as a result of load transfer to neighboring station.

This condition cannot be met as the supplying station will be far from the load center

and voltage drop will be a problem.

Table 7: Switchgear Load Transfer to switchgear within station

Switchgear to be Connected Load to be % Loading at the

Decommissioned Customers transferred(MVA) | Receiving Station(s)
After Load transfer

Strachan TS A7-8 switchgear 4,270 37 96

Carlaw TS A6-7E switchgear 9,266 26 102

Wiltshire TS A3-4W switchgear | 3,513 21 86

Duplex TS A5-6DX switchgear 4,078 45 141
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Table 8: Switchgear Load Transfer to Neighboring Station(s)

Switchgear To be

Decommissioned

Load to be

transferred (MVA)

Load to be

transferred to

Combined Stations
Percentage (%) Loading

After Load transferred

Strachan TS A7-8 37 Dufferin TS 102
switchgear

Carlaw TS A6-7E 26 Gerrard TS, 107
switchgear Main TS

Wiltshire TS A3-4W 21 Dufferin TS, 94
switchgear Bridgeman TS,

Duplex TS A5-6DX 45 Glengrove TS, 98
switchgear Leaside TS,

switchgear BridgemanTS
Windser FS-AS-6WR 56 Feraley-FS 167
switehgear
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Table 9: Number of feeder positions required and available

Switchgear Load to be

transferred from

Number of

feeders to be

Station load to be

transferred to

Number of available

spare feeder positions

transferred
Strachan TS A7-8T switchgear | 11 Dufferin TS 30
Carlaw TS A6-7E switchgear 7 Gerrard TS and 1
Main TS
Wiltshire TS A3-4W 10 Dufferin TS and 31
switchgear Bridgemen TS
Duplex TS A5-6DX switchgear | 11 Glengrove TSand | 14
Leaside TS
Wiltshire FS-AS-6W 8 BufferinFSand 31
switchgear BridgemenTS
Windser FS-AS-6WR » Feratley-FS 6
switchgear

3. Option 3: Replace the Existing Switchgear with Arc-Resistant Design with Vacuum

Breakers

Replace existing switchgear with air insulated, arc-resistant switchgear or gas insulated

switchgear (GIS) with double bus double breaker or breaker and half configuration is

recommended. This option requires capital investment to replace the switchgear and is

expected to:

) Mitigate the safety risk to the operating personnel of THESL due to the arc-resistant

design of the switchgear. Arc-resistant switchgear contains the pressure due to internal

arc fault and channels the energy through the vents located on top of switchgear. This

is expected to mitigate the safety risk to personnel and damage to equipment in the

vicinity including causing outage to the whole station.

e Minimize the maintenance and operating cost since the new switchgear will eliminate

the air blast circuit breakers along with the air supply system (air compressors) whose

25




10

11

12

13

14

15

16

17

18

Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 4

Schedule B13.2

Filed: 2012 May 10

Updated: 2012 Oct 31

ICM Project | Stations Switchgear — Transformer Stations Segment

The anticipated effectiveness of the Switchgear TS replacement segment can be highlighted by
determining how much cost is avoided by executing this work immediately as opposed to
executing in 2015 as explained in the Business Case Evaluation found in Appendix 1. These
avoided costs include quantified risks, taking into account the assets’ probability of failure, and
multiplying this with various direct and indirect cost attributes associated with in-service asset

failures, including the costs of customer interruptions, emergency repairs and replacement.

Carrying out immediate work on this asset class is expected to result in the avoided estimated
risk cost of approximately $42 million, as opposed to executing this work in 2015. Therefore,
there are economic benefits to ratepayers for executing this work now. As a practical matter
given available resources, jobs are scheduled over three years to allow engineering,
procurement, construction and commissioning and are closely coordinated with feeder transfers

to minimize customer outages and limit single supply contingency.

4. Preferred Alternative
Based on a comparison of the alternatives, replacement of existing switchgear is the preferred
option based on reduced outage risk, technical viability and because it is the most cost-effective

option.

28
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Table 1: Summary of values used in the determination of Avoided Estimated Risk Cost

Business Case Element Estimated

Cost (in Millions)

Present Value of Project Net Cost in 2015 (PV(PROJECTyer cost(2015)) $42.037 /c
Project Net Cost in 2012 (PROJECTyer cost(2012)) $0.0298
Avoided Estimated Risk Cost = $42.007 /c

(PV(PROJECT ner_cost(2015)) — PROJECT et cost(2012))

When this avoided estimated risk cost is calculated as a positive value, it means that estimated
risk costs for the job assets in 2015 will exceed the estimated risks that exist today. By
performing the work immediately as opposed to waiting until 2015, we can eliminate these
estimated risks. Therefore, these avoided estimated risk costs represent the benefits of job

execution.
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $2.45 M to $1.31 M, a reduction of $1.14 M

e Revised number of jobs proposed for 2012/2013 to 8, with jobs for 2014 to be addressed in
Phase Two, as proposed

e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and

the continuing priority needs of the system
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| EXECUTIVE SUMMARY

1. Description
Station circuit breaker work proposed for 2012 consists of replacing 9 oil circuit breakers /UF, Us
(27.6kV) mounted outdoors and associated control boxes with vacuum circuit breakers at five

Terminal Stations (TS). The estimated cost for the work is $1.38 M as shown in Table 1: /UF, US

Table 1: Job Cost Estimates

Job Estimate | Job Title Job Year Cost Estimate
Number ($m)
17662 S11118 Finch TS: Replace KSO CB (55M27) 2012 $0.07
17669 $11121 Finch TS: Replace KSO CB (55M28) 2012 $0.07
17654 $11130 Bathurst TS: Replace KSO CB (85M24) | 2012 $0.07
18403 $12001 Leslie TS: Replace KSO OCB (51M4 2012 $0.39
and 51M6)
18233 S12036 Fairchild TS: Replace KSO CB (80M1) | 2012 $0.19
18237 S12037 Fairchild TS: Replace KSO CB (80M3) | 2012 $0.19
18262 $12043 Fairchild TS: Replace KSO CB (80M5) | 2012 $0.20
18263 S12044 Fairchild TS: Replace KSO CB (80M9) | 2012 $0.20
and-55M8)
Jobs Total 2012-2013: $1.38
Reconciliation for budget changes < $100,000 and rounding (50.07) JUE
TOTAL $1.31
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The THESL station circuit breaker segment is focused on outdoor-mounted oil circuit breakers
used in 27.6kV stations where the customers will experience average outage duration of two
hours in case of a failure. Table 2 shows the number of customers that would be affected in

case of a circuit breaker failure.

Consequences of station circuit breaker failure include customer interruptions over significantly
long durations. Catastrophic failure of circuit breakers may also result in collateral damage to
other transformers, damage to other station equipment, and if staff are present, injury to
personnel. Furthermore, considering they are filled with mineral oil, there is a risk of oil spills

contaminating ground and water systems if the tank fails.

The failure of an oil circuit breaker at Manby TS station on July 5, 2010 exemplifies the
significant impacts that can occur. This event caused a Loss of Supply outage that interrupted a
total of 117,042 customers (Cl) for over two hours resulting in 14,439,408 customer minutes of

outage (CMO).

The oil circuit breakers selected for replacement were chosen from 64 outdoor-mounted oil

/C
circuit breakers based on their age and health condition. Based on the Kinectrics Report, the
typical end of useful life for an oil circuit breaker is 42 years. As shown in Table 2, all but one of
the circuit breakers selected for 2012 replacement are at or beyond this age. The age profile for
all oil circuit breakers is shown in Figure 1. From the age profile, approximately 81 percent (52 /c
out of 64) of oil circuit breakers are beyond their typical useful lives. In addition to aging, the /c

deteriorating condition of the outdoor-mounted oil circuit breakers also was a factor in their

being selected for replacement.
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Table 2: Age profile and Number of Customers Served for Circuit Breakers to be Replaced

Feeder Load

Station Name - Circuit Breaker ID Age Customers
(MVA)

Leslie TS—-51M4 50 781 10.7
Leslie TS - 51M6 50 781 13.0
Fireh-FS—55M24 52 63 136
Fireh-FS—55M25 52 2273 99
Finch TS — 55M27 52 2,379 10.8
Finch TS - 55M28 52 4,212 16.6
Fairchild TS — 80M1 42 2,640 9.9
Fairchild TS - 80M3 42 826 18.4
Fairchild TS - 80M5 42 1,134 225
Fairchild TS - 80M9 37 800 9.5
Bathurst TS—85M1 50 2690 139
Bathurst FS—85M2 50 1780 139
Bathurst FS—85M4 50 914 136
Bathurst TS - 85M24 50 1,191 13.7
Bathurst TS—85M25 50 2503 150

JUF, US
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Figure 1: Age profile of outdoor-mounted oil circuit breakers

3. Why the Project is the Preferred Alternative
THESL considered two alternatives to address the issues posed by oil circuit breakers: the status
quo option of running them to failure and proactive replacement (See Section IV). Under the

proactive replacement alternative, THESL considered two types of replacement circuit breakers.

THESL rejected the status quo approach of allowing these circuit breakers to run to failure

because of the significant impacts it would have on reliability and safety (See Section IV, 2).

THESL also faces rising maintenance costs and increased difficulty in obtaining parts for oil

circuit breakers. The evaluation in Appendix 1, shows that immediate replacement lowers the
estimated avoided risk cost associated with these assets by approximately $3.2 million when /c
compared to deferring replacement to 2015. Thus the most cost-effective option is

replacement of obsolete equipment before failure.

The two alternative technologies considered for replacing the existing oil circuit breakers are:
Vacuum circuit breaker or SF¢ circuit breaker. Both vacuum and SF; circuit breakers use
technologies that exhibit high degrees of reliability under normal and abnormal conditions.
Each has their advantages and disadvantages. One significant advantage of the vacuum circuit
breaker is its compact size and ease of maintenance and inspection compared to the SFg circuit

breaker (See Section Ill, 1.1 and 1.2). Due to limited space in stations, size of the circuit breaker

5
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I DESCRIPTION OF WORK

1. Overview

KSO? circuit breaker replacements are driven by mitigation of collateral damage to adjacent
circuit breakers or transformers, which could cause a long outage to the whole bus or even a
station and potentially impact thousands of customers. The objectives are described in detail

below:

Table 3: Objectives for Each Station

Station Name Objectives Planned Year

Leslie TS Replace the 27.6kV KSO circuit breakers (51M4 2012
and 51M6 ) and control box with a vacuum

circuit breaker at Leslie TS

Finch TS Replace the 27.6kV KSO circuit breaker (55M28) | 2012
and control box with a vacuum circuit breaker at

Finch TS

Finch TS Replace the 27.6kV KSO circuit breaker (55M27) | 2012
and control box with a vacuum circuit breaker at

Finch TS

! These breakers were made by the same manufacturer and are referred to by their series designation
KSO.

7

/C
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Station Name

Objectives

Planned Year

Einch TS

{ 55M8) I . N
breaker—atFineh-¥s

2014

I T i euit broal
Fineh-TS

Fairchild TS

Replace the 27.6kV KSO circuit breaker (80M1)
and control box with a vacuum circuit breaker at

Fairchild TS

2012

Fairchild TS

Replace the 27.6kV KSO circuit breaker (80M3)
and control box with a vacuum circuit breaker at

Fairchild TS

2012

Fairchild TS

Replace the 27.6kV KSO circuit breaker (80M5)
and control box with a vacuum circuit breaker at

Fairchild TS

2012

Fairchild TS

Replace the 27.6kV KSO circuit breaker (80M9)
and control box with a vacuum circuit breaker at

Fairchild TS

2012

Bathurst TS

Replace the 27.6kV KSO circuit breaker (85M24)
and control box with a vacuum circuit breaker at

Bathurst TS

2012

I ” sl ireuit breal
BathurstTS
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Station Name Objectives Planned Year

| ” sl ireuit breal
Bathurst TS

1.1. Scope of Work
The KSO circuit breaker replacement work for all the selected jobs consists of the following
tasks:
(a) Design necessary drawings for the new vacuum circuit breaker
(b) Co-ordinate with Hydro One on scheduling of Circuit breaker replacement
(c) Transfer the 27.6kV feeder load to adjacent feeders and disconnect the DC supply to the
existing KSO circuit breaker
(d) De-energize, isolate and ground the existing KSO circuit breaker
(e) Remove the existing KSO breaker
(f) Install the new vacuum circuit breaker and complete all test requirements in accordance
with all THESL required specifications
(g) Reconnect the DC supply to the vacuum breaker and connect and energize the 27.6kV

feeder

1.2. Map and Locations

The stations across Toronto are shown in Figure 2 below:
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i NEED

All nine of these circuit breakers selected are outdoor-mounted oil-type and are obsolete.

e Replacement parts are no longer being manufactured.

e Any parts required need to be custom manufactured, making the cost of maintenance

high and the repair and return to service time long.

e The KSO oil circuit breakers have additional maintenance cost due to the added

expensive of periodic maintenance and replacement of oil, and subsequently makes the

overall maintenance cost of the oil circuit breaker high.

11
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StationN . Finch TS

Station Circuit BroakertD: 55M25
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StationN  FinchTS

Station-Cireuit Broaker1D:55M3
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Statien-Name:—Bathurst TS

Station Circuit BroakertD: 85M25
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i PREFERRED ALTERNATIVE

THESL considered three options to mitigate the reliability and safety risks associated with the
deteriorated state of 9 obsolete 27.6kV outdoor-mounted oil circuit breakers in this segment: /us
e replacement with vacuum circuit breakers
e replacement with SFg circuit breakers

e maintain status quo

1. Vacuum Circuit Breakers and SF; Breakers
Both SFg and vacuum circuit breakers make use of technologies that are considered to be
reliable. Each has their own features and capabilities that must be considered when making a

choice for particular applications as discussed below.

1.1. Physical Dimension

Both SFg and vacuum circuit breakers are significantly smaller in physical size compared to other
circuit breakers on the market. However, SF¢ circuit breakers tend to be physically larger in
dimensions than vacuum circuit breakers due to the SFs open gap being larger than that of a
vacuum breaker in order to support the comparable BIL rating. Also, additional space is
required by SFg circuit breakers to store the puffer cylinder. Physical dimension is an important
consideration in the selection of a circuit breaker due to physical space constraint in stations.
Therefore, installation of vacuum circuit breaker has an advantage over SF¢ circuit breaker in

terms of physical dimensions.

1.2. Maintenance

It is not necessary to monitor the arc-quenching medium during operation of vacuum circuit
breakers since the vacuum interrupter seals are manufactured with brazed joints. Also, periodic
routine hi-pot checks assure vacuum integrity. On the other hand, SFg circuit breakers require
continuous monitoring of the arc-quenching medium since seals leak with time. This tends to

result in higher maintenance cost on SF circuit breaker compared to vacuum circuit breaker.
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e The health index of oil circuit breakers has had a 20% increase in the number in fair

condition and a corresponding decrease of 16% in good and very good condition from

2010 to 2011.

e Moreover, retaining the existing circuit breakers in service will likely have a negative

impact on maintainability:

e Spare parts for the KSO oil circuit breakers are no longer being manufactured; spare

parts required are obtained on special order at about twice the cost of the original spare

parts

e Maintenance on these breakers can only be done when there is favorable weather.

Table 6 below lists the large customers who would be affected in the event of a failure of the

selected circuit breakers:

Table 6: Large Customers Affected in the event of Breaker Failures

Customer Name Peak kVA Feeder ID
Customer A 3,386 51M4
Customer B 2,823 51M4
Customer C 1,945 51M4
Customer D 1,651 51M4
Customer E 1,211 51M4
Customer F 1,108 51M4
CustomerG 1047 51M7
CustomerH 2214 53ME
Customert 5787 53M11
Custemerd 1644 55M24
Customer K 4,740 55M28
Customer L 6,682 80M3
Customer M 1,105 80M3
Customer N 6,682 80M5
Customer O 1,693 80M5
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Customer Name Peak kVA Feeder ID
Customer P 1,654 80M5
Customer Q 825 80M5
Customer R 1,923 80M9
Customer S 1,394 80M9
Customer+ 1452 85M2
CustemerY 1363 85M2
CustomerV 367 85M2
CustomerW 4,740 85M25
CustemerX 11567 85M4

After analysis of all three alternatives mentioned above, THESL proposes that replacement of

the outdoor-mounted oil circuit breakers with vacuum circuit breakers is the preferable option.

3. Avoided Risk Cost of the Selected Option

The effectiveness of the Circuit Breakers replacement jobs can be highlighted by determining

how much cost is avoided by executing this work immediately as opposed to executing in 2015.

These avoided costs include quantified risks, taking into account the assets’ probability of

failures, and multiplying this with various direct and indirect cost attributes associated with in-

service asset failures, including the cost of customer interruptions, emergency repairs and

replacement.

Carrying out immediate work on this asset class will result in the avoided estimated risk cost of

approximately $3.2 million (Refer to Appendix 1), as opposed to executing this work in 2015.

Therefore, there are distinct economic benefits to executing this work immediately. The

methodologies applied within this business case are further referenced within the Appendix.

Table 7: Avoided Risk Cost (Refer to Appendix 1)

Project Element

Station Circuit Breaker Project

Avoided Risk Cost

$3.2 Million
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Table 1: Summary of values used in the determination of Avoided Estimated Risk Cost

Business Case Element

Estimated Cost (in

Millions)
Present Value of Project Net Cost in 2015 (PV(PROJECTyer cost(2015)) $3.339
Project Net Cost in 2012 (PROJECTyer cost(2012)) $0.157
Avoided Estimated Risk Cost = $3.182

(PV(PROJECT ner_cost(2015)) — PROJECT et cost(2012))

When this avoided estimated risk cost is calculated as a positive value, it means that estimated

risk costs for the job assets in 2015 will exceed the estimated risks that exist today. By

performing the work immediately as opposed to waiting until 2015, we can eliminate these

estimated risks. Therefore, these avoided estimated risk costs represent the benefits of job

execution.
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SUMMARY OF CHANGES IN THE UPDATE

e Reduced 2012-2013 budget from $3.30 M to $1.13 M, a reduction of $2.17 M

Revised number of jobs proposed for 2012/2013 to 5, with jobs for 2014 to be addressed in
Phase Two, as proposed

e 2014 jobs and spending shown in strike-through

e Restructured 2012 and 2013 jobs to recognize the work accomplished to date in 2012 and
the continuing priority needs of the system

e Clarified the formula for calculating the outage cost savings due to the SCADA system
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| EXECUTIVE SUMMARY

1. Description

THESL relies on an extensive Supervisory Control and Data Acquisition System (SCADA) for

control and monitoring of distribution equipment. THESL uses various types of communication

(SONET fibre optics, copper lines, radio system and leased telephone lines) to convey

information between station assets and distribution system assets. This communication system

is vital for operating the system and re-routing electrical supply during planned outages and

emergency situations.

Station control and communication work proposed for 2012 and 2013 and-2614 consists of

improving SONET communication redundancy, upgrading SONET system communication

capacity and installing SCADA RTUs. The estimated cost for the work is $1.13M, which consists

of $0.51M for improving SONET system and $0.62M for replacing / installing SCADA RTUs, as

presented in Table 1 and Table 2 below. Jobs were selected for inclusion in this segment based

upon need and execution capacity, and in coordination with other projects.

Table 1: Job Cost Estimates for SONET System Redundancy/Upgrading

Job Title Job Year Cost Estimate
(SM)

Improve SONET Redundancy: 14 Carlton to George and 2012 $0.23

Duke MS and Esplanade TS

Improve SONET Redundancy: Malvern TS to Sheppard TS 2012 $0.22

Improve SONET Redundancy: Split Toronto SONET ring 2013 $0.06

WardenTFS-to-Bermondsey-FS

Jobs Total 2012-2013: $0.51

Reconciliation for budget changes < $100,000 and rounding $0.01

TOTAL $0.52

/US

JUF, US

JUF, US

/US

JUF, US



10

11

12

13

14

15

16

17

18

19

20

Toronto Hydro-Electric System Limited

EB-2012-0064
Tab 4
Schedule B15

Filed: 2012 May 10
Updated: 2012 Oct 31

ICM Project | Stations Control and Communication Segment

Table 2: Job Cost Estimates for SCADA RTUs Replacing/Installing

Job Title Job Year Cost Estimate
(SM)
Replace 15 MOSCAD RTUs in Etobicoke 2012 $0.28
Install 5 MS SCADA RTUs 2013 $0.34
tastal-5-MS-SCADA-RTUs 2014 $0:36
Subtotal: $0.62

2. Why This Work is Needed Now

Elements of the SONET system and the radio system have developed reliability and maintenance

issues that require immediate attention. This segment will address the communication issues

that pose risks for THESL’s continued ability to remotely monitor and control the distribution

grid.

The SONET fibre optic communication system is normally designed as a redundant ring system

between station assets and the Control Centre, but some segments lack redundancy and as

these fibre optic lines age or are damaged by adjacent construction, there is a risk of a complete

SONET system failure (Section Ill, 1). Failure of the SONET system would likely result in:

e No communication to support SCADA system, which would prevent system operators

from monitoring and controlling vital substation equipment. The result would be longer

outages as manual, rather than remote, switching would be required.

e No information to/from the T1 data circuits used for the protection and control of HONI

115kV transmission feeders that supply THESL (i.e., loss of system security and

redundancy at HONI supply points and possibly longer outages from poor coordination

with HONI).

e No transfer trip protection for HONI 230kV transmission in the Scarborough area,

resulting in loss of system security and redundancy at HONI supply points and possibly

JUF
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1.1.2. Improve SONET Redundancy: Ma

The scope of this job is to add redundancy

Ilvern TS to Sheppard TS (Cost Estimate: $0.22M)
to the SONET line between Malvern TS and Sheppard

TS to improve communication integrity. The distance between Malvern TS and Sheppard TS is

approximately 5.2 kilometres.
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1.1.3. Improve SONET Redundancy: Spl

it Toronto SONET Ring (Cost Estimate: $0.06M)

The scope of this job is to split the downtown SONET ring system into four more manageable

rings to improve communication integrity.
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