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IN THE MATTER OF the Ontario Energy Board Act,
1998, S.0. 1998, c. 15 (Schedule B);

AND IN THE MATTER OF an Application by
PowerStream Inc. for an order approving just and
reasonable rates and other charges for electricity
distribution to be effective May 1, 2009

VULNERABLE ENERGY CONSUMERS COALITION

INTERROGATORIES: POWERSTREAM INC.
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Vulnerable Energy Consumers Coalition — Interrogatory #1

Reference:  Exhibit Al/Tab 4/Schedule 1, page 5
Question:

a) Please redo-Table 3 but exclude the impact of any rate riders related to the
disposition of deferral/variance account balances.

Response

a) The table below excludes the impact of regulatory assets rate riders.

Table VECC 1-1: Delivery Charge Impacts Net of Rate Riders

January update Original Change
Class Consumption per De:ea:nd Distsrsibution Charge Di;tribution Charge Distsr;ibution Charge

customer, kwh customer, Change % Change Change % Change Change |% Change
Residential 1,000 - $ 1.45 5.5%] $ 1.21 4.6%| $ 0.24 0.9%
GS<50 2,000 - $ 2.24 4.2%| $ 1.84 3.5%| $ 0.40 0.8%
GS>50 80,000 2501 $ 114.19 12.8%| $ 105.22 11.8%| $ 8.97 1.0%
Large Use 2,800,000 7,350 | $ (11,046.47) -59.5%| $ (11,137.61) -60.0%| $ 91.14 0.5%
USL 500 - $ 1.50 7.5%| $ 1.35 6.7%] $ 0.15 0.7%
Sentinel Lighting 180 1% 1.41 27.9%| $ 1.49 29.6% (0.08) -1.6%
Street Lighting 882,119 2,639]1% 4,586.62 7.3%]$ 5,295.01 8.5% (708.39) -1.2%
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Vulnerable Energy Consumers Coalition — Interrogatory #2

Reference:  Exhibit A2/Tab 1/Schedule 1, page 7
Question:

a) Please confirm whether the values set out in Table 1 for 2008 are forecast values
or actual 2008 values.

b) With respect to Table 1, for those years based on actual results, please clarify the
basis on which the “target net income” value was determined (i.e., is it based on
the deemed equity portion of the actual rate base x the allowed ROE?).

Response
a) The values set out in Table 1 for 2008 are estimated values.

b) For the comparative purpose, the calculation of “target net income” for 2006-2008
was performed using the same logic, as the “target net income” for the rebasing year,
i.e. it is based on the deemed equity portion of the calculated rate base multiplied by
allowed ROE.
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Vulnerable Energy Consumers Coalition — Interrogatory #3

Reference:  Exhibit A2/Tab 1/Schedule 1, page 13
Question:

a) For each customer class set out in Table 5 please indicate the average kWh per
customer use forecast for 2009.

Response
a) Table VECC 3-1: Average Consumption per Customer
Test Year 2009
kWh/customer

Residential 9,326
GS Less Than 50 kW 33,887
GS 50 to 4,999 kw 997,017
GS 50 to 4,999 kW Legacy 28,037,810
Large Use 31,414,814
Unmetered Scattered Load 3,865
Sentinel Lighting 4,809
Street Lighting 664
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Vulnerable Energy Consumers Coalition — Interrogatory #4

Reference:  Exhibit A2/Tab 1/Schedule 2, page 1
Question:

a) Please confirm whether the revenue deficiency calculation excludes the costs and
current rate adders related to HONI’s LV charges.

Response

a) PowerStream confirms that the revenue deficiency calculation excludes the costs and
current rate adders related to LV charges.
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Vulnerable Energy Consumers Coalition — Interrogatory #5

Reference:  Exhibit A2/Tab 2/Schedule 1, page 1
Question:

a) Has PowerStream prepared and/or is PowerStream in the process of preparing a
two-year OM&A budget for the period 2009-20107?

b) If the response to part (a) is no please explain why given the “good business
practice” reference on lines 4-5.

c) If answer to part (a) is yes please provide the following:
« The current status of the budget’s preparation and approval
« Copy of the 2009-2010 Budget Guidelines

« If the budget has been approved by PowerStream’s Board of Directors, a
copy of the approved budget and the material presented to the Board.

« If the budget has not been approved by the Board of Directors but budget
recommendations have been provided to PowerStream’s Audit and
Finance Committee, please provide.

Response
a) PowerStream has prepared a two-year OM&A budget for the period 2009-2010.

b) Not applicable.

c)

+ The OM&A budget has been prepared and was approved by the Board of
Directors on December 10, 2008.

« A copy of the 2009-2010 Budget Guidelines is attached as Schedule
VECC 5-1

« A copy of the approved budget is attached as Schedule VECC 5-2. The
material presented to the Board is attached as Schedule VECC 5-3

« Not applicable.
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Vulnerable Energy Consumers Coalition — Interrogatory #6

Reference:  Exhibit A2/Tab 3/Schedule 1, pages 2-3

Question:

a)

Please describe the timeframe over which the $4.7 M in capital spending savings
and the increase of $2.4 M in OM&A costs are expected to occur (e.g., are they
both for 20097?).

b) Please explain why all the expected capital savings are avoided costs for the
Barrie Division.

c) Please describe what degree of integration between the PowerStream and Barrie
Divisions is expected to occur during 2009. For example, by the end of 2009
what process/business activities will be integrated and shared by the two
Divisions?

d) Are all of the costs and savings set out in Table #1 (page 3) related to 2009. If not
please re-do the table including just 2009 costs and savings.

e) With respect to Table #1, please provide greater details regarding the transition
costs of $4.3 M.

Response

a) Both these amounts are for 2009; however, none of the $4.7M in capital savings are
attributable to PowerStream (see Staff-5) and the $2.4M of net OM&A costs are
divisible between PowerStream and Barrie. (See Staff-35).

b) Please see the response to Staff- 5.

c) The following table describes the estimated degree of integration at the end of the first

quarter of 2009 and the forecast degree of integration at the end of the year.
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Functional Area

Estimated %

Forecast %

Integration Integration at
March 31, end of 2009
2009

Human Resources and Health & Safety 30% 60%
Finance 20% 60%
Customer Service 20% 60%
Information Services and Facilities 15% 70%
Engineering 10% 50%
Operations 20% 40%
Corporate & Communications 60% 70%
Executive Support & Metering 30% 60%
Procurement and Fleet 10% 50%
Regulatory and CDM 35% 60%

d) All of the cost and savings shown are expected to occur in 20009.

e) Please see Staff - 35.
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Vulnerable Energy Consumers Coalition — Interrogatory #7

RATE BASE AND CAPITAL SPENDING
Reference:  Exhibit B1/Tab 1/Schedule 1, page 2
Question:

a) Please update Table #1 for the 2008 actual values.
Response

a) Please refer to EP - 2.
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Vulnerable Energy Consumers Coalition — Interrogatory #8

Reference:  Exhibit B1/Tab 2/Schedule 1, page 2
Question:

a) Has PowerStream prepared and/or is PowerStream in the process of preparing a
five year capital plan for 2009-2013 and two year capital budget for 2009-2010?

b) If the response to part (b) is yes, please indicate the current status and provide
copies, if either are effectively completed (i.e., has been forwarded to either
PowerStream’s full Board or a sub-committee of the Board).

Response
a) Please refer to EP-3(a) with respect to PowerStream’s next Five Year Plan.

For rate application purposes only, PowerStream prepared a detailed two year capital
budget. As part of PowerStream’s normal capital investment process, the detailed
2010 capital budget will not be completed until Q4 2009.

b) Please see response (a).
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Vulnerable Energy Consumers Coalition — Interrogatory #9

Reference:  Exhibit B1/Tab 2/Schedule 1, pages 1 & 4
Question:

a) Per page 1 (lines 3-4), please provide the measures and expected outcomes for
2008 associated with each of the goals set out on page 4. Please indicate whether
or not each of the 2008 goals were met.

b) Is the Distribution System Planning Report a separate document from the Five
Year Capital Plan? If so, please provide a copy of the Distribution System
Planning Report that informed the proposed capital spending included in the
Application. Also, if a more recent/updated version of the Distribution System
Planning Report has been prepared, please provide it as well.

Response

a) This information will be filed in confidence in accordance with the Board’s Rules
of Practice and Procedure and its Practice Directions on Confidential Filings.

b) The Distribution System Planning Report (DSPR) is a separate document from
the Five Year Capital Plan and the most current version of the DSPR is attached
as Schedule VECC 9-1.
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Vulnerable Energy Consumers Coalition — Interrogatory #10

Reference:  Exhibit B1/Tab 2/Schedule 1, pages 15-16
Question:
a) Please provide copies of the Phase 1 and Phase 2 Asset Condition Reports.

b) Please also provide a copy of the Phase 3 Asset Condition Report, if completed.
If not completed, please indicate when PowerStream expects the report to be
completed.

c) How frequently does PowerStream plan on redoing its Asset Condition Reports?
Response

a) Refer to the attached Schedule VECC 10-1, a copy of PowerStream’s Phase 1, Phase
2 and Phase 3 Asset Condition Assessment programs.

b) See a)

c) PowerStream plans on updating its Asset Condition Assessment model annually.

Interrogatory Responses — Vulnerable Energy Consumers Coalition



PowerStream Inc.
EB-2008-0244
VECC IR #11

Filed: April 20, 2009
Page 13 of 91

Vulnerable Energy Consumers Coalition — Interrogatory #11

Reference:  Exhibit B1/Tab 2/Schedule 1, pages 18 and 26-27
Question:

a) With respect to the budget and capital planning process outlined on these pages
please confirm whether the capital expenditure envelop is:

« An input to the process such that revenues and associate rate levels are an
output, or

« An output of the process wherein assumptions are made regarding rate
levels and revenues.

If the former, please indicate if/now customer bill impact considerations are
taken into account in the budget process.

If the later, what input assumptions are made regarding future rate levels in the
development of the capital envelop?

b) The description of the capital budget process on pages 26-27 only appears to deal
with “base capital requirements” — as defined in Figure 5. How are the capital
requirements for Special Projects (per pages 17 & 19) factored into the
budgeting process?

c) With respect to PowerStream’s preparation of the 2009 Budget and Capital Plan
please indicate the following:

-« What was the original base capital envelope provided by Corporate
Finance (per page 26) and what was the associated rate increase underlying
this envelop.

« How does the spending level in the proposed capital budget for 2009
compare to the original base capital envelop?

+ Does the 2009 proposed capital spending budget contain any projects that
are not considered Non-Discretionary or Discretionary — Urgency One? If
yes, please provide a schedule that sets out these projects and the associated
2009 capital spending for each.

Response

a) The capital expenditure envelope is an input to the process of budget preparation.
Customer bill impacts are examined in detail in a rebasing year. In other years when
revenue is capped by the IRM formula, the level of capital spending does not impact
customer bills.
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b) Special projects are unique in nature due to magnitude or need. They are taken
through a different evaluation process than base capital projects to determine their
relative priority and the need to be included in the current budget year. This
evaluation process involves a business case analysis on all projects of a material
magnitude.

c) First bullet:

The original net capital envelope provided by Corporate Finance for 2009 was
$85.2M and the associated rate increase underlying this envelope was 7% including
capital additions from previous years.

Second bullet:

There is no change in the proposed capital budget for 2009 as compared to the
original base capital envelope.

Third bullet:

With respect to Urgency One see Staff 4.
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Vulnerable Energy Consumers Coalition — Interrogatory #12

Reference:  Exhibit B1/Tab 3/Schedule 1, pages 1 and 7-12
Question:

a) Please confirm that the new burden rates were used for 2008 such that the 2008
and 2009 capital spending amounts are reported on a comparable basis.

b) Overall, did the new burden rates tend to increase or decrease reported capital
spending levels? If possible, please provide an indication as to the percentage
impact the change in burden rate has on reported capital spending in 2008 and
2009.

Response

a) The 2008 capital budget was prepared using the old burden rates. The 2009 capital
budget was prepared using the new burden rates.

b) PowerStream conducted a review and update of its burden rates in 2007. Please see
the response to Staff-37 for the “Payroll Burden and Overhead Rates Review”. The
purpose of this review was to provide rates that better reflected costs. There were a
few minor changes in methodology, namely:

«  Payroll burden applied only to regular time and not to overtime
« No application of Engineering burden on material issues

PowerStream has not aggregated the information that would be needed to answer this
question and it is not feasible to do so in the Interrogatory process. It seems likely that
the increase in payroll burden and vehicle charges would be largely offset by the net
reduction in the Engineering burden, and the resulting impact small.

It is not possible to provide an indication as to the percentage impact the change in
burden rates has on reported capital spending in 2008 and 2009. However overall the
new burden rates did not likely have a significant effect on reported capital spending
as the increase in payroll burden and vehicle charges would be largely offset by the
net reduction in the Engineering burden.
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Vulnerable Energy Consumers Coalition — Interrogatory #13

Reference:  Exhibit B1/Tab 3/Schedule 1, pages 5-6

Question:

a) Please indicate where PowerStream’s amortization rates differ from those set by
the OEB and what the differences are.

Response

a) The amortization rates used were the same as those set by OEB.
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Vulnerable Energy Consumers Coalition — Interrogatory #14

Reference:  Exhibit B1/Tab 4/Schedule 1, page 1
Question:

a) This section uses the terms “capital spending” and “capital additions”
interchangeably. Please confirm whether for the 2006-2009 period all capital
spending is declared in in-service the same year it is reported as spent. If not,
please provide a continuity schedule that reconciles capital spending and capital
in-service additions over this period.

Response

a) No, not all capital spending is declared in-service the same year it is reported as spent.
For large projects the capital spending can span several years in which it is recognized
as work in progress. The asset is recognized in rate base in the year it goes into
service. For the continuity schedule please refer to EP-6(c).
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Vulnerable Energy Consumers Coalition — Interrogatory #15

Reference:  Exhibit B1/Tab 4/Schedule 2, page 2

Question:

a) Please provide a schedule that, for 2009, breaks the spending for each line item
down into: i) Non-Discretionary; ii) Discretionary — Urgency One and iii)
Discretionary — Urgency Two.

b) With respect to the response to part (a), please explain why the *“Non-
Discretionary” portion of each line item is considered to be such.

c) With respect to the response to part (a), please explain why the “Discretionary-
Urgency One” portion of each line item must be completed in 2009.

Response

Please see Table VECC 15a for the 2009 budget breakdown of Non- Discretionary and
Discretionary — Urgency One type projects. During the early stages of 2009 Budget
preparation, projects identified as Discretionary — Urgency Two were deferred to the next
(2010) budget year.
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Table VECC 15a: Project by Category 2009 Expenditure Type
Tables  Prj act by Cxingory 2000 Expanditure Teps

PROJECT DESCRIPTION

Exp enditure Type

1. Sustainment Capital
Ha. Foleor Line Raplacamanis 7 Upsrsdes Olsarsbionary - Ungenvoy 1
th. Trewformer Baiaon Snhancamanis ¥ Uipgrades Ohwrationary - Ungenay 1
o Awsd Condiion Aamsasent Frogm Ohsarstionary - Ungevay 1
el Dbabribubion Beabam Viillasa Carraralans Ohmnianery - Uramnay 1
Replucanents 7 Upgrades 7 Rafurbl shaseris Ohsarstionary - Ungevay 1
. Cablla Replaoamant Ohmnianay - Unganay 1
3 Gooiasion et e Snhanoaments / Ungrades/ Rebatishamt 289 Orcrionay - trgenay 1
M. Load inbesrupber Snlich Repiaos ment Olsarsbionary - Unpenvoy 1
lﬁm Balion l'l'l'l'_tll'm b hﬂmﬂm‘l
Total Sustanment Capital 19,618
2. Development Capital
T sraforser Telions - Addilonal Capanlty 2T Ohmrabionery - Unganay 1
Rkl Subchdalans Hare hacrallanery
Okdddbadion lydam Mank Relomiion Hor-Blecrallonery
MawiComsssrolal Seruloas h | Mo iecrallonery
w—“ = Addlanal Capadity . o (hmralisnary 1
. Owabhand or Linas lsoratianary - Ungenay
Unlonssean n ;| H Mad
Total Devel eprment Capital 41,019
3. O perations Capial
Wybana Commition Aubomet han LHN Ohsarstionary - Ungevay 1
Raplacarsant Ohsarbionary - Unpenvoy 1
Db haSaring Eosts. i G scramcusay
Flast Ohmnianary - Urganay 1
Wiolasale hiserw Nan-
. Toaks AN Ohmrddonary = Urpanor 1
Umet Orid Frogrss and ﬂl’ﬂ#ll'l‘- Unganoy 1
Aamal Condiiion Assassear m Owrslcpment Ohsoralionary - Ungpesor 1
Infor mall on Byebes 04| Ohsarstionary - Ungevay 1
Consersstion & Oesend benesasent - Sraet kicer Flot Nan-Ciscrallonery
Gaoribrned Miceoum » eamiianary
Total Operations Capital 7.674
4. Other Miscellaneous Capital
Infarmatbon [ ] Ohsoralianery - Unpasoy 1
m-mh- Enhancossanks 138H] Ohsarstionary - Ungenvay 1
Fimncial Syslan Snhance menks Ohsoralionary - Ungeor 1
Eplpmant 7 Rep noarment Ohsarstionary - Ungevay 1
Hewhond Oific 34| Olsarsionery. Urgancy
. laftwars Punchass Olsarstionary - Ungevay 1
Total Odher Miscellaneous Capital 3.955
5 Tetl Smart Meters Frogram 12,975 Hon-Discretionary
Total Capital Expenditures 85241

b) All line items described as “Non-Discretionary” are made up entirely of projects that
are driven by external agencies. Line items that are described as “Mixed” depend on
the specific nature of the project and since these projects are unplanned they cannot be
pre-classified.
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c) As per PowerStream’s capital investment process described in Exhibit B1-2-1,
projects classified as Urgency 1 (see definition on page 25 of the referenced exhibit)
must be done in the budget year. Refer to response Staff-4.
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Vulnerable Energy Consumers Coalition — Interrogatory #16

Reference:  Exhibit B1/Tab 4/Schedule 2, page 5
Question:

a) What are the current loading levels on the PowerStream’s ten transformer
stations and when does PowerStream expect that additional in-service capacity
will be required to address capacity constraints at these stations?

Response

a) Current peak loading levels achieved in 2008 are as follows:

Vaughan TS1 149MW
Vaughan TS1E 85MW
Vaughan TS2 138MW
Vaughan TS3 141MW
Richmond Hill TS 1 146MW
Richmond Hill TS 2 92MW
Markham TS1 82MwW
Markham TS2 82MW
Markham TS3 80MW
Markham TS4 72MW

It is anticipated that additional service capacity may be required in 2012. See Exhibit B1-
6-1 Line 269 to 272.
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Vulnerable Energy Consumers Coalition — Interrogatory #17

Reference:  Exhibit B1/Tab 4/Schedule 2, pages 7-8
Question:

a) Apart from the areas listed on page 8 are there other areas of the PowerStream
Division’ service area that are currently operating at voltages below 27.6 kV. If
yes, what are PowerStream’s longer term plans for their conversion and why
were the listed areas given priority?

Response

a) There are other areas in PowerStream’s service territory that are currently operating at
a voltage below 27.6 kV.

Areas serviced by the Elder Mills, Rainbow and Maple municipal stations, in addition
to those areas cited in Exhibit B1- 4- 2, Page 8, are candidates for conversion. The
three areas cited in Exhibit B1- 4- 2, Page 8, were selected as Urgency One based on
capacity, reliability, aging assets, operating switching limitations and maintenance
issues.
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Vulnerable Energy Consumers Coalition — Interrogatory #18

Reference:  Exhibit B1/Tab 4/Schedule 2, pages 10-11
Question:

a) The 2009 budget for Load Transfers (Item 1 g) is zero. Is this because all work
related to load transfers will be completed by 20087 If not, please explain.

Response

a) At the time the Application was prepared it was expected that all load transfers would
be complete by the end of 2008. The actual result is that some load transfers will not
be completed until 2009, the expense of which is carried over from 2008 and will not
impact the 2009 revenue requirement as filed
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Vulnerable Energy Consumers Coalition — Interrogatory #19

Reference:  Exhibit B1/Tab 4/Schedule 2, pages 12 and 15-16
Question:

a) Please identify those distribution stations that are currently exceeding or
approaching (by 2010) acceptable loading levels. In the context of this response
please explain what PowerStream considers to be an acceptable “loading level”.

Response

a) All PowerStream’s stations are expected to be at acceptable loading limits before
new capacity is deemed to be required. From a load forecast perspective,
PowerStream assumes that it will reconfigure the distribution system feeders to use
all available station capacity before a new station is required.

PowerStream considers an acceptable “loading level” on a transformer to be 10-day
Limited Time Rating (LTR) under an N-1 contingency situation (i.e. loss of a single
element).
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Vulnerable Energy Consumers Coalition — Interrogatory #20

Question:
Reference:  Exhibit B1/Tab 4/Schedule 2, pages 13-14

a) Please provide the load forecast (page 13, lines 296-297) underlying the
development capital spending proposed for 2009.

b) Please provide the actual loads for 2007 and 2008 on comparable basis to those
in the forecast from part (a).

c) The discussion on page 13 (lines 303-308) suggests that not all capital spending
comes “in-service” the year it is spent. Please reconcile this discussion with the
response provided to Question #14.

Response

a) Please see page 8 of the Transformer Station Needs Assessment Study filed in
response to SEC 17(d).

b) 2007 Actual — Coincident Peak Demand — 1,519 MW
2008 Actual - Coincident Peak Demand — 1,444 MW

c) The new transformer station as cited in lines 303-308 will be recognized in the rate
base in the year the project goes into service, in this case 20009.
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Vulnerable Energy Consumers Coalition — Interrogatory #21

Question:
Reference:  Exhibit B1/Tab 4/Schedule 2, page 19

a) Please provide greater details regarding PowerStream’s Suite Metering
program.

« Provide the 2008 and 2009 suite metering costs and # of units.

« Indicate the breakdown between condominiums (covered under existing
regulations) and rental units

« Does PowerStream have a sub-metering affiliate/related party? If so
provide details.

b) Is the Suite Metering program considered a CDM program? If so, please
provide the results of the TRC test and supporting assumptions. If not, please
provide the business case supporting PowerStream undertaking the program.

c) Please explain how the recent Compliance Bulletin issued by the OEB (Bulletin
200901- Installation of Sub-Metering Systems in Residential Complexes) impacts
on this program.

Response

a) e 2008 program costs were $ 1.7M for 2,500 units. 2009 program costs are
forecast at $ 1.1M for 1,600 units.
e These installations were/will be in condominiums. PowerStream does not
install individual suite metering in rental properties.
< No.

b) The Suite Metering Program is not considered a CDM program. Please see response
to SSMWG -1.

c) OEB Compliance Bulletin # 200901 does not apply to PowerStream’s suite metering

program as PowerStream does not install individual suite meters in residential
complexes as defined in the Residential Tenancies Act, 2006.
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Vulnerable Energy Consumers Coalition — Interrogatory #22

Question:

Reference:  Exhibit B1/Tab 4/Schedule 2, page 20

a)

b)

c)

Please describe what the Smart Grid funding requested for 2009 ($505,000) is
for.

Does PowerStream plan on completing its Smart Grid Strategy prior to making
any of the capital investments discussed at lines 491-4967

Does PowerStream plan on preparing a business case to demonstrate the cost-
effectiveness of its Smart Grid Strategy? If yes, when will this be completed?

Response

a)

b)

The Smart Grid funding in 2009 is based on the installation of fault detectors that
pinpoint the location of an electrical fault to the operators as soon as the fault happens
and the installation of intelligent fault interrupters which limit the level of electrical
current when a fault occurs.

The development of a Smart Grid strategy is complex and has many facets. As
PowerStream formulates this strategy, limited investments are proposed in order to
learn more about the technologies. The projects described in (a) above are expected
to be included as part of the final strategy. The Smart Grid strategy is currently under
review in light of the Province’s announcement of the Green Energy Act (GEA) to
ensure consistency and alignment between the proposed strategy and the new Act.
Any Smart Grid expenditures in 2009 will be consistent with the proposed smart grid
strategy and the government’s GEA.

We anticipate that strategy will be brought to PowerStream’s Board of Directors later
in 2009.
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Vulnerable Energy Consumers Coalition — Interrogatory #23

Question:
Reference:  Exhibit B1/Tab 5/Schedule 4, pages 9-13

a) The discussion at page 9, lines 190-195 indicates that PowerStream discarded the
Buttonville Expansion option prior to an assessment of costs or any of the other
factors listed on page 10. Please explain why it is so important for PowerStream
to own and operate its own transformer stations that this option would be
discarded prior to any such assessment.

b) Please provide a status update on the schedule for Markham TS#4. s it still
expected to be fully in-service by December 2009?

Response:

a) In the late 1980’s, Ontario Hydro adopted a policy stating that utilities that have built
their own transformer station(s) have full responsibility for providing future capacity
additions to supply the needs of their particular service area. PowerStream’s
predecessor utilities all built their transformer stations according to this
understanding. A key benefit for LDCs owning their own stations was the cost
advantage that benefited the LDC ratepayer.

In 1998, with the advent of Bill 35, one of PowerStream’s predecessor utilities
reviewed the benefits of station ownership and reaffirmed that the difference between
the cost of paying the HONI pool transformation rate for a HONI owned facility
versus and the LDC’s cost of owning and maintaining transformer stations presented
considerable advantage in reduction in cost to the LDC ratepayer. This position on
transformer station ownership was carried over when PowerStream was formed.

The Buttonville Station option was discarded based on our ownership requirements.
Hydro One has been approached in the past to ascertain their willingness to sell
PowerStream its Buttonville facilities however they have indicated that they were not
interested in selling these assets. Ownership of our own facility was a key
PowerStream position for capacity expansion as it provided benefits such as:

* reduced transmission tariffs benefiting the ratepayer

* improved operating control of the distribution system

« the elimination of any licensed territory issues

» the continuance of past precedents and previous agreements

b) The schedule for Markham TS#4 has a December 15, 2009 in-service date. The

current status is that the station has received Class EA approval, Conditional Site Plan
Approval from the Town of Markham and contract has been awarded for the Civil
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and Electrical work to achieve the December 15, 2009 in-service date. Hydro One
have indicated that they can meet a December 15, 2009 in-service date for the station
for their transmission connection work.
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Vulnerable Energy Consumers Coalition — Interrogatory #24

Question:
Reference:  Exhibit B1/Tab 7/Schedule 1, pages 4-5

a) Table 4 indicates that fixed assets at cost have increased by $189.6 M from 2006
Actual to 2009 Forecast. Capital spending over the same period is reported as
$219.1 M (per Exhibit B1/Tab 4/Schedule 2, page 2). Please explain why the two
values don’t reconcile.

Response

a) The 3 year capital addition results from Exhibit B1-7-1, Table 4 are net of retirement
and disposals. In other words, using the asset closing balances and calculating the
changes does not simply result in true capital additions due to the impact from
disposals.

Refer to Exhibit B1-7-1, Table 2 which shows the separation between additions and
retirements.

The actual 3 years rate base additions total $221.8M. Compared to the capital budget
additions per Exhibit B1-4-2, Table 2 totaling $219.1M, the difference is only $2.7M.

The two values do not reconcile because of work in process changes which create
timing differences for asset rate base recognition.
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Vulnerable Energy Consumers Coalition — Interrogatory #25

Question:
Reference:  Exhibit B1/Tab 7/Schedule 2, page 3

a) Please provide an expanded continuity schedule for net fixed assets that shows
annual additions and depreciation separately.

b) Please explain the $537,000 of Retirements shown for both 2008 and 20009.
Response
a) Please see Schedule VECC 25-1.

b) The $537,000 of retirements are the net book value of vehicle disposals.

Interrogatory Responses — Vulnerable Energy Consumers Coalition



PowerStream Inc.
EB-2008-0244
VECC IR #26

Filed: April 20, 2009
Page 32 of 91

Vulnerable Energy Consumers Coalition — Interrogatory #26

Question:
Reference:  Exhibit B2/Tab 1/Schedule 2, page 2

a) This page makes reference to an October 2008 Navigant Consulting Report
prepared for the OEB. However, Exhibit Al/Tab 4/Schedule 1, page 1 makes
reference to a November 2008 Navigant Consulting Report prepared for the
IESO. Please clarify if there are two reports or whether a correction is required
to the filing.

b) If there is a separate Navigant Report that has been prepared for the IESO on
which PowerStream’s Application is relying, please provide a copy.

Response

a) Both exhibits make reference to the same report. The reference on lines 6-7 in
Exhibit A1-4-1, page 1 is to the November 2008 IESO Outlook report. This reference
should be read as “Updated the cost of power based on Ontario Wholesale Electricity
Market Price Forecast report prepared by Navigant Consulting”. This report was
presented to the OEB on October 15, 2008. This is the same report referenced in
Exhibit B2-1-2, page 2.

b) There is no separate report.
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Vulnerable Energy Consumers Coalition — Interrogatory #27

Question:
Reference:  Exhibit B2/Tab 1/Schedule 3, page 2

a) At Exhibit B1/Tab 7/Schedule 1, page 1 the $459,051,000 Net Fixed Asset value
for 2009 is defined as the year-end value. Why is this value used in determining
rate base for 2009 as opposed to the average of 2009 opening and closing
balances for net fixed assets?

Response

a) The values of $459,051,000 in Exhibit B2-1-3, page 2 is average of 2009 opening and
closing balances for net fixed assets. This value was used for the rate base calculation.

The second note to Table 1 in Exhibit B1-7-1 is incorrect. It should read “2006
Actual, 2007 Actual, 2008 Bridge Year and 2009 Test Year represent average
opening and closing balances for net fixed assets”
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Vulnerable Energy Consumers Coalition — Interrogatory #28

LOAD FORECAST/THROUGHPUT REVENUE
Question:
Reference:  Exhibit C1/Tab 1/Schedule 1, page 1

a) Please provide a schedule that sets out the determination of the 2009 revenue at
current rates for each class, showing the rates used and the billing determinants.

b) If different from part (a) please provide a schedule that sets out the 2009
revenues at current rates by customer class (including rates and billing
determinants by class) determined as follows:

« Exclude the LV rate adder used to recover Hydro One Networks’ LV
costs

« Account for the lower revenues due to the transformer ownership
allowance discount.

Response
a) Please see Schedule VECC 28-1.

b) The rates provided in a) exclude LV rate adder. For ease of reference the monthly
rates and charges are reproduced from the Schedule VECC 28-1 to the table below:
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MONTHLY RATES AND CHARGES

2008 for
Distribution 2008 Rates .
o difference note
Revenue Tariif
calculation
Residential
Service Charge $ 12.02 13.23 1.21 SM adder
Distribution Volumetric Rate $/kWh 0.0129 0.0131 0.0002 LV charge
General Service Less Than 50 kw
Service Charge $ 28.70 29.91 1.21 SM adder
Distribution Volumetric Rate $/kWh 0.0112 0.0114 0.0002 LV charge
General Service 50 to 4,999 kwW
Service Charge $ 301.73 302.94 1.21 SM adder
Distribution VVolumetric Rate $/kW 2.2713 2.3627 0.0914 LV charge

Large Use
Service Charge $ 8,978.09 8897.3
Distribution VVolumetric Rate $/kKW 1.1989 1.3036

General Service 50 to 4,999 kW — Time of Use

Service Charge $ 3,313.25 3314.46
Distribution VVolumetric Rate $/kKW 1.5576 1.6590
Unmetered Scattered Load

Service Charge $ 14.35 14.35
Distribution VVolumetric Rate $/kKWh 0.0111 0.0114
Regulatory Asset Recovery $/KWh (o]

Sentinel Lighting

Service Charge $ 2.01 2.01
Distribution Volumetric Rate $/kW 6.0151 6.0842
Regulatory Asset Recovery $/kKW o]

Street Lighting

Service Charge $ 0.84 0.84
Distribution VVolumetric Rate $/KW 3.3980 3.4686

(80.79)
0.1047

1.21
0.1014
0.00

0.0003

0.00
0.0691

0.00
0.0706

SM adder
LV charge

SM adder

LV charge

LV charge

LV charge

LV charge

PowerStream accounts for the lower revenues due to the transformer ownership
allowance discount at the total level as opposed to adjusting rates within each rate class.

The end result would be the same under either methodology.

The revenue at current rates is reduced by $2,551,097 of transformer ownership

allowance, as shown in Exhibit C1-1-4, Table 1.
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Vulnerable Energy Consumers Coalition — Interrogatory #29

Question:
Reference:  Exhibit C1/Tab 1/Schedule 1, page 2

a) Please provide a revised version of Table 2 where 2006, 2007 and 2008 values are

weather normalized.

b) For 2008 the kWh sales decrease slightly from 2007 levels.

demand for 2008 is higher.
higher than for 2008 but the kW demand goes down.

However, the kW
Please explain why for 2009 the kWh sales are

Response
a) Table VECC 29-1: Consumption, Demand and Customers (Weather Normalized)
2006 Actual 2007 Actual 2008 Actual
2006 OEB Approved Normalized Normalized Normalized 2009 Test Year

Consumption, KWH 6,425,946,366 6,741,195,254 6,788,085,616 6,906,362,748 6,829,307,310
Demand, KW 9,415,073 10,157,880 10,400,129 10,558,964 10,400,971}
Customer Count 228,666 236,377 243,780 251,638

2006 Vs.
Variance Analysis (units) 2006 OEB appr. 2007 vs. 2006 2008 vs. 2007 2009 vs. 2008
Consumption, KWH 315,248,888 46,890,362 118,277,131 -77,055,438
Demand, KW 742,807 242,250 158,835 -157,993
Customer Count 7,711 7,403 7,858

2006 vs.

Variance Analysis (%)

2006 OEB appr.

2007 vs. 2006

2008 vs. 2007

2009 vs. 2008

Consumption, KWH
Demand, KW
Customer Count

4.9%
7.9%

0.7%
2.4%
3.4%

1.7%)
1.5%)
3.1%

-1.1%
-1.5%
3.2%

b) The 2008 actual sales reported in Exhibit C1-1-1, Table 2 are not weather-
normalized. As shown in part a), when 2009 test year consumption and demand is
compared to 2008 actual normalized results, the variance is a reduction in 2009 for
both consumption and demand.
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Vulnerable Energy Consumers Coalition — Interrogatory #30

Question:
Reference:  Exhibit C1/Tab 1/Schedule 2, page 1

a) When was the current load forecasting model used by PowerStream developed
and first used for budgeting purposes?

b) Please provide the load forecast(s) that was used in preparation of the approved
2008-2009 Capital Plan and the related annual budgets (per Exhibit B1/Tab
2/Schedule 1, pages 2 & 11).

c) Please contrast PowerStream’s current load forecast with the load forecasts used
for purposes of preparing the Capital Plan and Budget.

Response

a) The current load forecasting model was developed by PowerStream in 2007. The
model was developed in order to address the fact that PowerStream realized it did not
have a rigorous load forecasting methodology for revenue calculation purposes. The
results of the empirical work described in Exhibit C1-1-2 were first used by
PowerStream in the fall of 2007 to establish the distribution revenue budget for 2008.
The current model estimates energy purchases in aggregate and then PowerStream
makes the appropriate adjustments to derive net sales. These purchases are then
allocated to rate classes based on historical consumption. PowerStream anticipates
estimating distribution sales per customer class as sufficient data becomes available
for regression analysis at that disaggregated level.

b) Please see page 8 of the Transformer station Needs Assessment Study filed in
response to SEC 17(d).

c) The objective of the revenue load forecast is to ensure that under normal weather
conditions PowerStream is able to recover its revenue requirement from distribution
base rates. In contrast, the demand forecast prepared for capital planning and budget
purposes targets system demand capacity to ensure assets are in place that will supply
peak demand levels as required.
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Vulnerable Energy Consumers Coalition — Interrogatory #31

Question:

Reference:  Exhibit C1/Tab 1/Schedule 2, pages 4-14

a) Please explain more fully why Model #4 is preferred over #5.

b) Please provide the equivalent of Table 7 (page 9) based on Model #5.

c) Please provide the GDP forecasts from the major financial institutions relied on
to develop the forecast GDP values used for the load forecast and show how the
GDP values set out in Table 8 were derived.

d) Please prepare a forecast of purchased energy for 2009 based on Model #5.
Response

a) Model 5 was discarded after detailed analysis of the regression statistics. The
customer count variable, even though suggested by model 5, was rejected as a
variable that would enhance the load forecast results. The variable displayed “too
much multicollinearity” with the GDP independent variable (i.e. the independents are
highly inter-correlated): the more the multicollinearity, the lower the tolerance, the
more the standard error of the regression coefficients. When tolerance is close to 0
there is high multicollinearity of that variable with other independents as shown in the
table below. As a rule of thumb, if tolerance is less than 0.20, a problem with
multicollinearity is indicated.

Table VECC 31-1: Model 5 Collinearity Statistics

Model Collinearity Statistics
Tolerance VIF
6 (Constant)
GDP 0.044 22.899
CDD 0.492 2.032
HDD 0.488 2.049
Hours 0.981 1.019
Customer_Count 0.044 22.929

Model 4 was preferred over Model 5 because:
« High linear dependence of GDP index and customer count variables,
which makes b and beta coefficients unstable and increase the standard
error of regression coefficients in Model 5

« Qualitative analysis — for simplicity, only one variable should be included
in the regression equation for the purpose of explaining the trend/growth
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effect; both variables — GDP index and customer count (Model 5) -
provide the same information, i.e. they are redundant

b) As specified by IR# 31a), Model 5 is not an appropriate load forecast tool for
PowerStream.

Table VECC 31-2: Model 5 Regression Results

Dependent Variable: Monthly Energy Purchases
Form: Multiple Regression
Sample: 01/1998 - 03/2008
Included observations: 123

Variable Coefficient t-Statistics Sig.
(Constant) -286,770,816 -6.58 0.000
Real GDP 3,684,627 6.01 0.000
CDD 970,112 28.58 0.000
HDD 93,418 13.94 0.000
Monthly Peak Hours 431,624 5.77 0.000|
Customer Count 827 3.94
R-squared 96%|Mean dependent variable 525,355,792
Standard Error of regression 13,330,855|S.D. dependent variable 70,573,318
F-test 660.441|Durbin-Watson statistics 1.757

c) For details on the individual GDP forecasts from the major financial institutions see

Sch

edule VECC 31-1.

The monthly GDP index was derived from the annual GDP growth rate which is
publicly available on the major financial institutions’ websites. Since the GDP growth
rate is annualized, PowerStream assumed the GDP grows evenly by month in
deriving the monthly variable. For example, if the annual GDP growth rate is 2.1%,
then monthly growth rate X would be roughly calculated by dividing 2.1% by 12 (i.e.
monthly allocation of 0.175%). This derived monthly increment of the GDP growth
rate is used to calculate GDP index for each month based on historical data. 2007 is
assigned a value of 100 and then monthly allocation is applied for each month going
forward. For example, if January 2009 real GDP index is 133.8 and 2009 monthly
averaged allocation is -0.114, then February 2009 GDP will be 133.6.

Table VECC 31-3: Calculated monthly GDP index

Analysis
Annual Monthly Index
Year BMO  Scotia RBC D CIBC NBC Average  Stat Canada AVG Allocation
1998 4.7 4.7 0.392 104.7
1999 7.7 7.7 0.642 112.4
2000 6.1] 6.1 0.508 1185
2001 1.4 1.4 0.117 119.9
2002 2.9 2.9 0.242 122.8
2003 1.6 1.6 0.133 124.4
2004 2.7 2.7 0.225 127.1
2005 2.8 2.8 0.233 129.9
2006 1.9 1.9 0.158 131.8
2007 2.1 21 0.175 133.9
2008F 0.2 0.2 0.2 0.3 0.1 0.1 0.1 nodata 0.1 -0.004 133.9
2009F 2.3 2 1.4 -1.8 0.1 0.8 -1.4  nodata -1.4 -0.114 132.5
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d) Model 5 cannot be used for the purpose of the forecast. Please refer to IR 31a). Once
there is a presence of multi-collinearity, the regression individual b and Beta
coefficients are inflated and unstable and the accuracy of the model is diminished.
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Vulnerable Energy Consumers Coalition — Interrogatory #32

Question:
Reference:  Exhibit C1/Tab 1/Schedule 2, pages 14-17

a) The data 1998-2008 data used develop PowerStream’s load forecasting model
will reflect CDM activities undertaken by its customer until the end of 2008.

« Does PowerStream agree that this results in the estimated model including
some trend effects for CDM? If not, why not?

« Since the model includes 2008 use already, why is it necessary to include a
separate adjustment for the 2008 impact of the OPA’s CDM programs?

b) Please confirm that the OPA energy conservation savings in Table 2 are taken
from the OPA’s IPSP Application, Exhibit D/Tab 4/Schedule 1/Attachement 1,
page 5 — Table 6. If not, what is the source?

c) The footnote to the OPA’s Table 6 (per part (b)) states that conservation savings
are measured at the “generator”.

« What loss assumption has PowerStream used in its analysis of determining
the impact at the customer level?

« Please explain where in PowerStream’s analysis these losses were taken
into account.

Response

a) Yes, the results will include some trend effects for CDM as customers become more
conscious of conservation over time. However, the trend results do not capture the
impact of new or incremental CDM expenditures by PowerStream and province-wide
CDM initiatives which will affect consumption more significantly that what is
captured in the historical trend.

There was no separate adjustment for the 2008 impact of the OPA’s CDM program
applied to 2008 load. Actual 2008 values were reported. Refer to Table 15 on
Exhibit C1-1-2, page 17 for the CDM adjustment to the forecast load.

b) OPA proposed GTA energy conservation savings are taken from the OPA’s IPSP
Application (EB-2007-0707), Exhibit 2-4-1, Attachment 4, page 4 — Table 5 and page
5 — Table 6.

c) The total distribution loss factor PowerStream used in its analysis of determining the
impact at the customer level is outlined is 1.0330.
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Vulnerable Energy Consumers Coalition — Interrogatory #33

Question:
Reference:  Exhibit C1/Tab 1/Schedule 2, page 19

a) Given that past and future customer count growth may vary by class why is it
reasonable to assume that the average kWh allocation over the 2006-2008 period
is a reasonable forecast of what the allocation of 2009 kWh sales will be?

b) Please provide the supporting data used to determine Table 16. Please confirm
whether the kWh values used were actual or weather normalized values.

c) Please provide a schedule that sets out the historical sales by customer class from
2002 to 2008. If not provided in response to part (b), please also include in the
schedule the normalized sales by customer class for 2006-2008. For customer
classes that are demand billed please include both kwh and kW.

Response

a) Average kWh allocation over the 2006-2008 period was the most reasonable and
defendable indicator available when forecasting one year out.

b) Actual kWhs were used to derive historic kWh allocation by rate class.

Table VECC 33-1: Consumption and Demand by Customer Class (Actual)

2006 Actual 2007 Actual 2008 Actual
Rate Class kWh kW kWh kW kWh kW
Residential 1,988,486,894 2,039,498,572 2,065,819,367
GS<50 776,973,164 796,189,248 809,934,026
GS>50 3,5661,122,920 9,379,753] 3,854,553,131 10,102,296] 3,794,823,425 10,125,964
Time of use 49,136,466 77,885 58,792,355 95,040 60,456,799 95,946
Large Use 283,255,705 539,544 31,986,565 86,879 30,339,590 80,893
USL 10,270,011 8,378,782 8,654,016
Sentinel Lighting 443,695 1,196 469,111 1,243 530,185 1,356
Street Lighting 40,635,772 112,985 42,585,750 118,262 44,133,043 139,797
Total 6,710,324,626 10,111,363} 6,832,453,515 10,403,720} 6,814,690,452 10,443,956
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Table VECC 33-2: Allocation of Average kwWh by Customer Class
Year 2006 2007 2008 3-year average

Residential 29.46% 29.59% 30.31% 29.79%
GS <50 kW 11.63% 11.68% 11.97% 11.76%
usL 0.11% 0.12% 0.13% 0.12%
GS>50 kW 56.98% 56.63% 55.63% 56.41%
TOU 0.74% 0.87% 0.88% 0.83%
Large User 0.47% 0.47% 0.44% 0.46%
Street[Lighting 0.61% 0.63% 0.63% 0.62%
Sentinel 0.01% 0.01% 0.01% 0.01%
100.00% 100.00% 100.00% 100.00%

c) Historic consumption/demand data by rate class prior to 2006 (i.e. prior to
PowerStream merger and Aurora acquisition) is not sufficiently accurate and reliable
for load forecasting or comparative purposes and therefore was collected and used.

The normalized sales by customer class for 2006-2008 are outlined in the table below.

Table VECC 33-3: Historical Sales by Customer Class for 2006-2008 (Normalized)

2006 Normalized 2007 Normalized 2008 Normalized
Rate Class kWh kW kWh kW kWh kW

Residential 1,997,634,862 2,009,723,587 2,107,000,812

GS<50 780,547,603 793,823,016 828,281,828

GS>50 3,5677,505,749  9,422,904] 3,842,363,103 10,098,321 3,828,325,240 10,241,363
Time of use 49,362,517 78,243 58,781,219 95,136 60,184,368 95,607
Large Use 284,558,813 542,026 31,976,489 86,975 30,253,072 80,718
USL 10,317,258 8,258,439 8,867,735

Sentinel Lighting 445,736 1,201 461,891 1,330 544,242 1,381
Street Lighting 40,822,715 113,505 42,697,871 118,367 42,905,451 139,896
Total 6,741,195,254 10,157,880 6,788,085,616 10,400,129] 6,906,362,748 10,558,964

Interrogatory Responses — Vulnerable Energy Consumers Coalition



PowerStream Inc.
EB-2008-0244
VECC IR #34

Filed: April 20, 2009
Page 44 of 91

Vulnerable Energy Consumers Coalition — Interrogatory #34

Question:

Reference:  Exhibit C1/Tab 1/Schedule 3, pages 1-4

a)

b)

Since the forecast methodology of total purchased kWh does not include number
of customers as an explanatory variable, how can PowerStream be assured that
there is consistency between its forecast of kWh and its customer count forecast
for 20097

Please confirm whether the customer count values shown in Table 2 are year end
value or average annual values. Please reconcile the total number of customers
reported in Table 2 with the values shown for 2006-2009 at Exhibit C1/Tab
1/Schedule 4, page 7.

Please provide a revised version of Table 2 that shows the historical and
projected customer count by customer class. Please include in the schedule the
growth rate used for each commercial class to project 2008 and 2009 customer
count.

Response

a)

Historically, the trend of customer count was a good indicator to the trend of
consumption. That is, when customers count grew, consumption grew. However in
the more recent years this correlation has changed. Based on the changes that have
been occurring in the electricity industry and customer awareness of conservation
initiatives and their consumption habits, PowerStream has noted that actual use per
customer over the last few years has been declining. Additionally, change in
residential density with unit intensification causes load to grow consistently with
customer base growth. PowerStream has endeavored to capture this in the load
forecast methodology and has compared actual consumption results to test the
accuracy of the methodology. The historic relationship between customer growth
and load growth is outlined in the graph below.
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Figure VECC 34-1: Customer Growth and Load Growth (1998-2008)
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b) Exhibit C1-1-3, Table 2 on page 4 reports year-end customer count, whereas Exhibit
C1-1-4, Table 2 on page 7 shows average values by year. See attached Schedule
VECC 34-1 for the reconciliation details.

c) The revised version of Table 2 for the period 2006-2009 shows the customer count
information by class.

Table VECC 34-2: Number of Customers by Customer Class

Growth used for
Rate Class 2006 2007 2008 2009 Commercial Class
Residential 220,794 207,783 | 214,353 221,376
GS<50 22,021 22,698 | 23,348 23,998 650
USL 2,006 2,028 2,088 2,148 60
GS>50 3,644 3,708 3,833 3,960 127
GS TOU 2 2 2 -
Large User 4 1 1 1 0
Sentinel Lights 148 144 142 142
Street Light Customers 47 13 13 13
Total Customers 248,666 236,377 | 243,780 251,638 837
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Vulnerable Energy Consumers Coalition — Interrogatory #35

Question:

Reference:  Exhibit C1/Tab 1/Schedule 4, pages 1-9

a)

b)

f)

9)

The headings used in Table 4 indicate that the kwWh and kW values shown are
weather normalized. Please explain how PowerStream calculated the historic
weather normalized use by customer class.

Are the 2008 values shown in Table 4 projected or actual values?

Please provide a schedule that sets out the actual sales per customer for each
customer class for 2002-2008 and also include the forecast average use per
customer for 2009. For customer classes that are demand billed please include
both kWh and kw.

Please expand Table 7 to include all customer classes. Please also provide a
similar table for demand billed customers showing kW/customer.

Please provide the actual 2008 customer count by class, including both the year
end and average annual values.

With respect to page 9, please explain why the kW eligible for the transformer
discount are increasing in 2009 (versus 2008) when Exhibit C1/Tab 1/Schedule 1,
page 2 shows that totally billed kW are declining in 2009 relative to 2008.

What were the actual 2008 kWs eligible for the transformer discount?

Response

a)

b)

Historic weather normalized sales by customer class were derived using a top-down
approach. The first step was to normalize the actual energy purchases for a calendar
year by month and adjust the weather normalized volumes for actual losses incurred
in the year. Then, the adjusted monthly figures were allocated to rate classes based on
the actual rate class consumption allocations for that year.

The 2008 values Table 4 represent actual values.

Historic consumption/demand data by rate class prior to 2006 (i.e. prior to
PowerStream merger and Aurora acquisition) is not sufficiently accurate and reliable
for load forecasting or comparative purposes and therefore was collected and used.
The actual consumption per customer and average demand per customer by rate class
for which data are available are disclosed in the tables below.
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Table VECC 35-1: Average Consumption by Customer Class (kWh/customer)

Average Consumption (kWh/customer)
Billing determinant Actual Actual Bridge Year Test Year
2006 2007 2008 2009

kwh/customer kwh/customer kwh/customer kwh/customer
Residential kwh 10,089 9,981 9,783 9,326
GS Less Than 50 kW kwh 36,042 35,430 35,137 33,887
GS 50 to 4,999 kW kw 981,589 1,056,886 1,004,320 997,017
GS 50 to 4,999 kW Legacy kw 24,568,233 29,396,178 30,228,400 28,037,810
Large Use kw 69,368,744 31,986,565 30,339,590 31,414,814
Unmetered Scattered Load kWh 4,769 4,127 4,176 3,865
Sentinel Lighting kw 2,892 3,230 3,734 4,809
Street Lighting kW 731 729 722 664
Average 25,290 24,386 23,412 21,901

Table VECC 35-2: Average Load by Customer Class (kW/customer)
Average Load (kW/customer)
Billing determinant Actual Actual Bridge Year Test Year
2006 2007 2008 2009

kW/customer kW/customer kW/customer kW/customer
Residential kwh 0 0 0 0
GS Less Than 50 kW kwh 0 0 0 0
GS 50 to 4,999 kW kw 2,585 2,770 2,680 2,604
GS 50 to 4,999 kW Legacy kW 38,943 47,520 47,973 43,527
Large Use kw 132,133 86,879 80,893 82,809
Unmetered Scattered Load kWh 0 0 0 0
Sentinel Lighting kW 8 9 10 12
Street Lighting kW 2 2 2 2
Average 182 175 168 153

d) The average consumption per customer and demand per customer by rate class are
disclosed in the tables below.
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Table VECC 35-3:

Residential

GS Less Than 50 kW

GS 50 to 4,999 kW

GS 50 to 4,999 kW Legacy

Large Use

Unmetered Scattered Load
Sentinel Lighting
Street Lighting

Average

Table VECC 35-4:
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Average Consumption by Customer Class (kWh/customer, Normalized)

Average consumption (kwh/customer)
Board Approved Actual Normalized No?g:lzed ig?gzl\ii‘j Test Year
2006 2006 2007 2008 2009

kWh/customer kWh/customer kWh/customer kWh/customer kWh/customer
10,503 10,136 9,836 9,978 9,326
40,610 36,208 35,325 35,933 33,887
943,901 986,105 1,053,544 1,013,187 997,017
16,532,500 24,681,258 29,390,609 30,092,184 28,037,810,
78,771,153 69,687,873 31,976,489 30,253,072 31,414,814
5,278 4,791 4,067 4,279 3,865
2,278 2,905 3,180 3,833 4,809
708 734 731 702 664
24,218 24,061 23,321 22,920 21,901

Average Load by Customer Class (kW/customer, normalized)

Average load (kw/customer)

Residential

GS Less Than 50 kW

GS 50 to 4,999 kW

GS 50 to 4,999 kW Legacy
Large Use

Unmetered Scattered Load
Sentinel Lighting

Street Lighting

Average

Board Approved Actual Normalized AC‘“?' Bridge Year Test Year
Normalized Normalized
2006 2006 2007 2008 2009
kw/customer kw/customer kw/customer kw/customer kw/customer
0 0 0 0 0
0 0 0 0 0
2,563 2,585 2,769 2,710 2,604
28,240 38,943 47,568 47,803 43,527
142,396 132,133 86,975 80,718 82,809
0 0 0 0 0
6 8 9 10 12
2 2 2 2 2
170 170 167 162 153
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e) The 2008 actual and average annual customer count by rate class is disclosed in

the table below.

Table VECC 35-5: Actual and Average Number of Customer by Class

Rate Class 2008 Actual 2008 Average
Residential 215,323 211,459
GS <50 23,268 23,032
usL 2,072 2,060
GS > 50 3,907 3,809
GS TOU 2 2
Large User 1 1
Sentinel Lights 141 141
Street Light Customers 15 14
Total Customers 244,729 240,517

f) The increase in estimated eligible kW is mainly due to the estimated increase in
eligible kW for the GS>50 class. The kWs eligible for transformer allowance in 2009
were calculated based on historical averages of kW/customer. These assumptions
were not updated at the time of application update, since actual 2008 data was not

available.
g) The 2008 Actual data is

= Eligible (kW) = 3,089,556
=  Transformer allowance = $1,853,733
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Vulnerable Energy Consumers Coalition — Interrogatory #36

Question:

Reference: Exhibit C2/Tab 1/Schedule 1

a)

b)

c)

Where are the SSS Admin charge revenues reported?

Please provide a brief description of the sources of “Other Distribution
Revenue”.

Please confirm that PowerStream excludes interest on regulatory assets from the
determination of Other Revenue. If not, where is it included and how much is
included for 2009.

Response

a)

b)

SSS Admin charge revenues are reported in the SSS Administration Charge Revenue
account (4078). This amount is included in Other Distribution revenue, as shown in
Exhibit C2-1-2, Table 2.

Please see Exhibit C2-1-2, Table 2 for a description of the sources of “Other
Distribution Revenue”.

PowerStream excludes interest on regulatory assets from the determination of Other
Revenue.
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Vulnerable Energy Consumers Coalition — Interrogatory #37

OM&A

Question:

Reference: D1 Tab 1 Schedule 1, page 1

a) With regard to benchmarking PowerStream’s historic OM&A costs, please
confirm/correct the data for 2005 and 2007 shown in the file “Comparison of
Distributors  (EB-2006-0268)” found on the OEB web site:
http://www.oeb.gov.on.ca/OEB/ Documents/EB-2006-
0268/Comparison of Distributors with 2007 data.xls

2007 2006 2005
$42,993,55
3 $38,591,483 $41,838,918
Please indicate the correct data for 2005-2007 and reconcile with Exhibit
1/Tab2/Schl, Appendix B & Exhibit 3/Tab2/Schedule 1, Table 2

b) Please reconcile the 2006 and 2007 values in part (a) with those reported in
Schedule 1.

c) Provide 2006-2009 (forecast) OM&A per kWh distributed.

d) Please discuss the high year to year variation in OM&A per customer and per
kWh from 2006-20009.

e) Compare and discuss the position of PowerStream within the Cohort of
comparable utilities.

Response

a) PowerStream is unaware of the Exhibit 1-2-1, Appendix B & Exhibit 3-2-1, Table 2

referred to in the interrogatory. Both tables (the table above from the PEG report and
Table 1 in Exhibit D1-1-1) are correct. However they are used for different purposes.
Please find the reconciliation in (b) below.

Interrogatory Responses — Vulnerable Energy Consumers Coalition




PowerStream Inc.
EB-2008-0244

VECC IR #37
Filed: April 20, 2009
Page 52 of 91
b)
Table VECC-37-1: OM&A Reconciliation
Powerstream - OM&A Expenses
2006 2007
Total as per RRR A $ 38,591,483 $ 42,993,553
add (As per RRR spreadsheet)
CDM $ 1,834,362 $ 2,102,537
Charitable contributions $ 25,984 % 868,029
SMART meter offset $ (23,812)
subtotal B $ 1,860,346 $ 2,946,754
Less
Non-distribution expenses
Non-recoverable:
M&A expenses $ 10,188 709,732
M&A expenses
Chariatble donations $ 10,984 838,029
Sponsorships $ 112,154 183,319
Ontario Capital tax $ 1,524,000 1,544,000
subtotal C $ 1,657,326 $ 3,275,080
Total adjusted RRR D=A+B-C $ 38,794,503 $ 42,665,227
As per 2009 EDR model $ 38,794,503 $ 42,665,227
(Exhibit D1)
c)
Table VECC-37-2: OM&A Cost per Mwh
2006 OEB 2006 Actual 2007 Actual 2008 Bridge 2009 1est
Approved Year
OM&A,$ 38,282,888 38,794,503 42,665,227 39,649,381 45,098,300
Mwh 6,425,946 6,741,195 6,788,086 6,906,363 6,829,307
OM&A per Mwh, $/Mwh | $ 596 $ 575 $ 6.29 $ 574 $ 6.60

d) The table below shows the required information, updated to 2008 actual data.
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Table VECC-37-3 OM&A per Customer and OM&A/Mwh

2006 Actual 2007 Actual 2008 Actual 2009 Test Year
OM&A,$ 38,794,503 42,665,227 44,646,163 45,098,300
Customers 228,666 236,377 243,780 251,638
Mwh 6,741,195 6,788,086 6,814,690 6,829,307
OM&A /customer,$ 169.7 180.5 183.1 179.2
OM&A per Mwh, $/Mwh $ 575 $ 629 $ 655 $ 6.60

As evidenced in table above, despite year-to-year variances, PowerStream has been
able to keep the costs relatively stable, so that forecasted 2009 OM&A per customer
are at the level of 2006 Board Approved. PowerStream does not support OM&A costs
per Mwh as a performance indicator for rate making purposes.

Please note that OM&A per customer ratios in the table above are slightly different
from the ones in the benchmarking file, for two reasons:

1. The difference between OM&A expenses in PowerStream’s 2009 EDR model and
total OM&A used for benchmarking purposes is explained in our response to IR 37
(a) above.

2. The customer numbers above include street and sentinel lighting, which were
excluded in benchmarking calculation.

e) Please refer to PowerStream’s response to SEC-5.
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Vulnerable Energy Consumers Coalition — Interrogatory #38

Question:

Reference:  Exhibit A2/Tab 1/Schedule 1, page 8, lines 127-135

a)

b)

9)

h)

Exhibit D1/Tab 1/Schedule 1, pages 1-10

What are the total labour costs included in each year’s OM&A from 2006 actual
to 2009 forecast?

Per page 3, lines 45-51, please provide a schedule that sets out the
customers/employee ratio for 2006 to 2009. Please include in the schedule the
employee and customer counts used in the calculation and reference where they
can be found in the Application.

Please confirm that the increased costs attributed to “Staff” in Table 3 do not
include the 3 new cable locators (per page 4, lines 66-73).

Please provide the basis for the estimated $3 M expenditure on IFRS (page 5)
and details regarding the planned $750,000 spending included in 2009 rates.

With respect to Table 3, why are there no reductions in OM&A expense
attributed to productivity improvements over the period?

With respect to Table 4, please indicate which of the listed factors can be
considered one-time non recurring items as opposed to ongoing items.

With respect to Table 5 does the fact the updated burden rates increase OM&A
by $2 M mean that less costs are capitalized under the new burden rates? If not,
pleased explain the basis for the $2 M.

The dollar amounts attributed to the explanations provided in these pages (pages
7-10) do not appear to align with the dollar amounts attributed to the various
factors in Table 3. Please provide a similar schedule to Table 3 (D1/1/1) that
explains the contribution of each of these major cost drivers (and any other
deemed to be relevant) to the year over year changes in total OM&A from 2006
actual to 2009 forecast.

Response

a)

PowerStream’s evidence in Exhibit D1-1-1 page 3 of 10 (line 30) overstates the
proportion of OM&A expenses that are labour. The table below more accurately
reflects that labour costs are approximately 56% of OM&A expenses.
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Table VECC 38-1: OM&A Labour Expenses 2006 — 2009 ($000)
$000's 2006 Actual 2007 Actual 2008 Bridge 2009 Test
OMG&A expenses 38,795 42,665 39,649 45,098
Labour costs 21,725 23,893 22,204 25,255

b) PowerStream’s customers per employee has been relatively stable over the period

2006 — 20009.
Table VECC 38-2: Customer/Employee Ratio 2006 — 2009
$000's 2006 Actual 2007 Actual 2008 Bridge 2009 Test
Customers Ex D1/1/1, table 2 228,666 236,377 243,780 251,638
Employees Es D1/1/9, table 2 360 370 387 401
Customers/employee 635 639 630 628

c)

locators.

d)

productivity improvements.

f)

Please refer to PowerStream’s response to Staff-46.

The increased costs attributed to “Staff” in Table 3 do not include the 3 new cable

The cost impacts shown in the Table 3 are net of OM&A reductions due to

All listed factors can be considered ongoing items, with the exception of the increase

of $0.3M in billing and collection, which was a result of prior period adjustments.

9)
h)

Please refer to PowerStream’s response to VECC-12.

Please refer to PowerStream’s response to SEC-25(a).
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Vulnerable Energy Consumers Coalition — Interrogatory #39

Question:

Reference:  Exhibit D1/Tab 1/Schedule 3, pages 1-12

a)

b)

c)

d)

f)

Please provide a schedule that sets out the actual OM&A expenses for 2008
broken down as per Table 1.

Please provide a schedule that sets out the actual Operations and Maintenance
expenses for 2008 broken down as per Tables 2 &3.

What was the basis for the decision that increased maintenance was required on
Transformer Stations in 2007 and subsequent years relative to 2006 spending
levels (per page 7)?

What was the basis for the decision that increased maintenance was required on
Distributor Stations in 2007 and subsequent years relative to 2006 spending
levels (per page 4)?

What was the basis for the decision that increased lines inspection was required
for 2007 and subsequent years (per page 7)?

Are there any Operations or Maintenance activities where, for 2009, resources
will be shared between the Barrie and PowerStream Divisions? If so, please
provide a schedule that identifies these areas and provide the following:

« The total costs shared costs incurred by the Barrie and PowerStream

Divisions

« The amount charged to the PowerStream Division and the basis for it
determination.

Please confirm where the amounts charged to the PowerStream Division for
each activity are reported (e.g. which USOA account).

Response

a)
b)

Please refer to PowerStream’s response to EP-16(a).

Please refer to PowerStream’s response to EP-16(a).
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C) Table VECC-39-1 - Operating and maintenance expenses on transformer and distributor

stations 2006-2009 ($000)

2006 2007 2008 2009
Actual Actual Bridge Test Year
O&M expenses on transformer and 1,214 1,441 1,786 2,367
distribution stations
YOQY variance, $ 227 345 581
YQY variance, % 19% 24% 33%

d)

The most accurate analysis of Powerstream’s O&M expenses on stations should be
done on a combined basis. There are aspects of preventative maintenance, such as
testing, that are captured in the operations expenses, whereas repairs are captured
under the maintenance expenses. Both are maintenance related costs and, combined,
provide a more comprehensive picture of the overall maintenance programs. In 2007,
PowerStream initiated increased testing programs, such as Doble testing of all power
transformers, which allows us to better predict developing problems and asset
performance. Over the period in question, we also added an additional transformer
station (Vaughan TS#1, see B1-1-1), and three distribution stations in Aurora, which
results in increased maintenance and operation expenses.

Please refer to PowerStream’s response to (c) above.

Beginning in 2007, PowerStream implemented a number of new operation and
maintenance programs that allowed for a higher level of inspection and earlier
identification of potential issues. PowerStream decided to implement these programs
in order to continue to provide reliable service and prevent outages and failures. The
programs include, for example, pole inspection and Infra-Red scan of overhead and
underground lines. These programs identify many “hot spots”, perform preventative
maintenance and fix the lines before serious issues happened.

f) There is no expected change in the cost of the O&M programs in the PowerStream

rate zone as a result of the merger.
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Vulnerable Energy Consumers Coalition — Interrogatory #40

Question:

Reference:  Exhibit D1/Tab 1/Schedule 3, pages 13-19

a) Please provide a schedule that sets out the actual Administration expenses for
2008 broken down as per Table 4.

b) Are there any costs included in either 2008 or 2009 with respect to the 2009 Rate
Application? If yes, please indicate the amounts by year and provide details as
to what the expenses are for.

c) What is the cost of the MEARIE Bad Debt insurance for 2009 and is this the first
year PowerStream has purchased this insurance (per page 19)?

d) Why is it reasonable to use bad debt history from a period when there was no
Bad Debt insurance purchased to estimate bad debt costs for 2009 — a year
where PowerStream has bad debt insurance?

e) Please provide a break down of 2006 (actual) to 2009 (forecast) annual
Administrative and General costs by the OEB’s USOA accounts.

f) Are there any Administrative & General activities where, for 2009, resources
will be shared between the Barrie and PowerStream Divisions? If so, please
provide a schedule that identifies these areas and provide the following for each:

« The total costs incurred by the Barrie and PowerStream Divisions
« The basis for determining the amount to be charged to the PowerStream
Division.
Please confirm where the amounts charged to the PowerStream Division for
each activity are recorded (e.g., which USOA account).

Response

a) Please refer to PowerStream’s response to EP-16(a).

b) Please refer to PowerStream’s response to EP-16(b-d).

c) Please refer to the PowerStream’s response to Staff-43(b).

d) Bad Debt Insurance does not cover all the bankruptcy risks; a reserve is still required.

PowerStream relies on bad debt history as a means of estimating the appropriate
amount of the reserve.
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The forecast of bad debt expense for 2009 is net of those amounts that will be covered
by insurance. Note that the $982,000 for insurance in D1-1-3, Table 4 is for all types
of insurance except for bad debt insurance. The cost of the bad debt insurance is in
the $1.236M amount for bad debt.

e) Please refer to PowerStream’s response to Staff-36.

f) Please see the response to Staff-35.
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Vulnerable Energy Consumers Coalition — Interrogatory #41

Question:
Reference:  Exhibit D1/Tab 1/Schedule 4, pages 1-4

a) Please provide a schedule that sets out the total payments for purchases services
and products for 2006-2009 broken down by USOA account.

Response

a) Please refer to PowerStream’s response to Staff - 48 for more details on purchased
services and products for 2006-2009
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Vulnerable Energy Consumers Coalition — Interrogatory #42

Question:

Reference:  Exhibit D1/Tab 1/Schedule 5, pages 1-2

a) Using the TS Primary <50 asset group, please provide a sample calculation of
how 2009 depreciation expense was determined.

Response
a)
Table VECC 42-1: Asset Additions TS Primary above 50
Usefule Life 2008 Capital 2009 Capital
Asset Class (A) Additions (B) Additions (C)
1815 Transformer Station 40 1,837,260 14,451,697
Table VECC 42-2: 2009 Depreciation Expense Calculation
Adjustment to 2009
2008 Base reflect full year Depreciation on 2009
Depreciation | Depreciation on additions (1/2 Depreciation
(per Table 1) 2008 Additions year rule) Expense
Asset Class (D) (E)=(B)/(A)*50% | (F)=(C)/(A)*50% | (D)+(E)*+(F)
1815 Transformer Station 2,339,263 22,966 180,646 2,542,875
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Vulnerable Energy Consumers Coalition — Interrogatory #43

Question:

Reference:  Exhibit D1/Tabl/Schedule 6, page 1 and Schedules 7 and 8

a) Provide a copy of PowerStream’s Corporate/affiliate relationships chart.

b) Provide copies of the executed signature pages of Schedules 7 and 8 and the
executed copies of the Service Schedules for 2009.

c) Provide a consolidated Schedule that shows 2008 actual and forecast 2009 and
2010 amounts for inbound and outbound services for each of Vaughan and
Markham. Indicate for which services, pricing is market based and for which
pricing is based on the cost of the service provider.

d) Are services provided by Vaughan or Markham to any other affiliates except the
City/town Departments? If so indicate how the costs are allocated between
affiliates/related parties and provide copies of the Coat Allocation methodology.

e) Are services provided by PowerStream to any affiliates/related parties other
than Vaughan/Markham City/Town departments? If so indicate how the costs
are allocated between affiliates/related parties and provide copies of the Coat
Allocation methodology.

Response

c) Please refer to Appendix A, Schedule 10 of the pre-filed evidence Corporate Entities
Relationship Chart.

b) Please refer to the response to Staff 49(a).

c) Please see the following tables:

Table VECC 43-1: Inbound and Outbound Services - Vaughan

Reading & Billing

City of Vaughan (COV) 2008A 2009F 2010F Basis
Out to COV - Facilities $717,532 $731,882 $746,520* Market
Outto COV —IT 37,000 37,740 38,495 Cost
Out to COV - Fuel Service 21,291 11,158 11,404 Cost
Charges

In to PowerStream - Payroll 260,075 266,091 272,253 Cost
In to PowerStream — Cashier 231,671 235,965 240,972 Cost
In to PowerStream — Water Meter 1,376,148 1,414,367 1,439,592 Cost

* Will be lower when PowerStream occupies new operations centre.
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Table 43-1: Inbound and Outbound Services - Markham
Town of Markham (TOM) 2008A 2009F 2010F Basis
Out to TOM - Facilities $110,411 $120,000 nil Market
Out to TOM — Cashier 21,319 81,930 $84,388 Cost
In to PowerStream - Water Meter 1,363,337 1,401,200 1,426,190 Cost
Reading & Billing
In to PowerStream — Street 1,178,897 800,000 800,000 Cost

Lighting Services

d) Services are provided by the City of Vaughan and by the Town of Markham to
PowerStream only. (PowerStream is a distributor only.) PowerStream provides
services to the City of Vaughan and to the Town of Markham.

e) No.
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Vulnerable Energy Consumers Coalition — Interrogatory #44A

Question:

Reference: Exhibit D1/Tab 1/Schedule 9

a)

b)

c)

d)

Please provide an organization chart for the PowerStream division.

Using the chart, please indicate business unit areas where services/activities are
shared with the Barrie Division.

With respect to Table 1, please provide a schedule that sets out the functional
areas for the 64 new staff (e.g., Billing and Collecting, Operations, etc.).

With respect to Table 1 and the response to part (c), please provide more details
as to the new requirements that increased staff by 45 and how growth triggered
the need for 19 additional staff.

With respect to Table 2, please break the Unionize head count for each year
down between “outside” and “inside” workers (per page 4).

f) Provide a comparison of the increase in total customers and revenue and total
compensation from 2006-2009 (forecast) (page 6, Table 4).
g) Provide a copy of the latest compensation comparison study for Senior
Management and Management (per page 8).
Response
a) Please refer to pre-filed evidence, Appendix A, Schedule 9.
b) Please refer to Staff 35.
c) Please refer to Table VECC 44A-1 below.
Table VECC 44A-1: New Staff Positions by Functional Area
Area 2006 | 2007 | 2008 | 2009 | Total
CDM 1 1
Customer Service/Billing 5 4 1 2 12
Engineering
Design/Connections 5 1 6 2006 - 4 locators
System Planning 2 1 3
HR & Safety 2 1 1 4 includes environmental co-ord
Finance and Accounting 1 1 2
Rates and Regulatory 1 4 5
includes communications dept,
Corporate Services & IT 5 2 7 lawyer
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Area 2006 | 2007 | 2008 | 2009 | Total

includes apprentices, meter
Asset Management 1 7 6 7 21 | clerk

Corporate Performance 2 2
Stores 1 1
Total 22 19 9 14 64

d) In the table provided in the response to part (c), six of the customer service positions,
two of the engineering design/connections positions and eleven of the asset
management positions are due to growth. The remaining positions are for new or
increased regulatory and other requirements.

e) Table VECC 44A-2: Breakdown of Unionized Headcount
Union Staff 2006 EDR 2006 2007 2008 2009
Inside 103 98 101 110 114
Outside 134 128 131 143 149
Total 237 226 232 253 263
f) Table VECC 44A-3: Comparison of Compensation, Customer, and Revenue Growth
2006 Board 2008 Bridge 2009 Test
Approved 2006 Actual | 2007 Actual Year Year
Customers 213,500 228,666 236,377 243,780 251,638
Customer growth 7.1% 3.4% 3.1% 3.2%
Compensation ($000) 31,077 37,185 40,373 41,287 43,743
Increase in
Compensation 19.7% 8.6% 2.3% 5.9%
Total Distribution
Revenue ($000) 102,251 102,339 109,851 107,283 120,304
Increase in
Distribution Revenue 0.1% 7.3% -2.3% 12.1%

g) Please see response to SEC-31.
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Vulnerable Energy Consumers Coalition — Interrogatory #44B

Question:
Reference: Exhibit D1/Tab 1/Schedule 10

a) Does PowerStream have any explanation for the higher than average actual loss
factor in 20077

Response

a) There was a technical problem with the workstation that ran the unbilled accrual at
December 31, 2007 resulting in an understatement of the unbilled kWhs. This was
addressed in 2008 and procedures put into place to provide a more thorough check of
the unbilled accrual report.
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Vulnerable Energy Consumers Coalition — Interrogatory #45

Question:
Reference:  Exhibit D2/Tab 1/Schedule 3, page 4

a) Please update the 2009 CCA calculations (and subsequent tax calculations) to
reflect the revision in CCA rates introduced in the 2009 Federal Budget.

Response

a) Please see PowerStream’s response to Staff - 52.
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Vulnerable Energy Consumers Coalition — Interrogatory #46

DEFERRAL AND VARIANCE ACCOUNTS
Question:
Reference:  Exhibit E/Tab 1/Schedule 1, pages 1-5

a) Please confirm that the balance in Account #1590 which is proposed for
disposition includes rate rider revenues up to April 30, 2008.

Response

a) Yes
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Vulnerable Energy Consumers Coalition — Interrogatory #47

COST OF CAPITAL AND RATE OF RETURN

Question:

Reference:  Exhibit F/Tab 1/Schedule 1

a) Please provide an update regarding the planned new debt issue for 2009 in

terms of anticipated principal amount and interest rate (per page 3).

b) Provide a copy of the EDFIN Debenture (or term sheet). If not included
explain how

i. the annual rate is established
ii. The issue costs and how these are recovered from
PowerStream and the other participants

C) Provide a copy of the Term Sheet for the TD loan. If not included, explain

how
iii. the annual rate is established
(\2 the issue and any other costs are recovered
Response
a) At this time, PowerStream is still scheduled to secure $25 million in debt for
2009. PowerStream is still budgeting that the debt will be issued with an interest
rate of 5.08%.

b) A copy of the EDFIN debenture term sheet will be filed in confidence in
accordance with the Board’s Rules of Practice and Procedure and its Practice
Directions on Confidential Filings.

C) A copy of the TD term sheet will be filed in confidence in accordance with the
Board’s Rules of Practice and Procedure and its Practice Directions on
Confidential Filings.
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Vulnerable Energy Consumers Coalition — Interrogatory #48A

Question:
Reference:

Preamble:

Exhibit F, Tabl Schedule 2 page 5

a) Please update the 2009 values for the various schedules on page 5.

Response

The OEB has updated its cost of capital parameters for 2009

a) The updated Cost of Capital Continuity Schedule is shown in Table VECC-48A,

below:

COST OF CAPITAL

Deemed Debt Rate and D/E Structures

Table VECC-48A: Cost of Capital Continuity

Board Approved Historic Actual Bridge Year Test Year
2006 Approved 2006 Actual 2007 Actual 2008 2009
Rate Base $440,635,822 $445,146,537 $462,751,532 $494,574,363 $533,832,432
Debt Rate - Long Term 5.90% 5.90% 5.90% 6.10% 7.62%
Debt Rate - Short Term 5.00% 5.00% 4.59% 4.47% 1.33%
Deemed Debt 60.00% 60.00% 60.00% 60.00% 60.00%
Long-Term 60.00% 60.00% 60.00% 56.00% 56.00%
Short-Term 4.00% 4.00%
Deemed Equity 40.00% 40.00% 40.00% 40.00% 40.00%
Debt Rate (DR
Board Approved Historic Actual Bridge Year Test Year
2006 Approved 2006 Actual 2007 Actual 2008 2009
[Long-term debt rate (as calculated) [ 6.16% [ 6.16% [ 6.14% [ 5.96% [ 5.89% |
[Short-term debt rate (deemed) [ 5.00% [ 5.00% [ 4.59% [ 4.47% [ 1.33% |
Return on Equity
|Target ROE | 9.00% | 9.00% | 9.00% | 8.57% | 8.01% |
Allowed _ROE for Revenue Requirement 9.00% 9.00% 9.00% 8.57% 8.01%
Calculation
2006 Approved 2006 Actual 2007 Actual 2008 2009
Weighted Average Cost of Capital 7.30% 7.29% 7.28% 6.94% 6.56%

Note:

The Weighted Average Cost of Capital is calculated, based on the deemed capital structure
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Vulnerable Energy Consumers Coalition — Interrogatory #48B

COST ALLOCATION
Question:
Reference:  Exhibit H/Tab 1/Schedule 1

a) Please describe more fully the work undertaken by Hydro One Networks.

b) Did Hydro One Networks prepare any weather normalized load profiles for
PowerStream? If so, please provide Hydro One Networks estimate of
weather normalized use per customer (kWh) for each customer class.

Response

a) Hydro One’s 2009 load profiles are based on PowerStream’s monthly forecast by
customer class, which is based on normal weather. Hydro One derived the hourly load
shapes by class (as it did for the 2006 filing) and used them to develop the six
allocators. PowerStream also provided details regarding the Large Use class due to
the significant change in that class.

b) Hydro One did not provide weather normalized use per customer (kWh).
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Vulnerable Energy Consumers Coalition — Interrogatory #49

Question:
Reference: Exhibit H/Tab 1/Schedule 2

a) Please provide a copy of the Cost Allocation Study Update for 2009. Note:
Please provide hard copies of Sheets 16 and O2 as well as an electronic copy
of the Excel Model results.

b) Please provide a “line diagram” illustrating the supply arrangements to the
Large Use customer, including any facilities that could be used to supply the
customer in the event the main feeder facilities were out of service (per page
2). Using this “line diagram” please describe the assets that were directly
allocated to the Large Use class.

C) Please provide a schedule that sets out the relative KWh’s by customer class
as forecast in Exhibit C1 and as used in the Cost Allocation Update (per page
4).

Response

a) See response to Staff 60-1.

b) Due to the age of the installation, the drawings went to storage many years ago and
we are not able to locate these in a timely manner. See the flowchart below which was
included in the 2006 Cost Allocation Study.
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c) The table below compares the kWhs by customer class in the updated load forecast
(January 2009) to the kWhs submitted for the Cost Allocation load profiles (March

2008).
Table 49-1: Updated Load Forecast vs. Cost Allocation
Large Street-

Residential GS<60kW | USL GS>50 kW Users Lighting Sentinel Total
Updated 2,034,450,648 | 803,126,540 | 8,195,169 | 3,909,095,504 | 31,414,814 42,341,705 | 682,931 | 6,829,307,309
Load
Forecast
% of Total 29.8% 11.8% 0.1% 57.2% 0.5% 0.6% 0.0% 100.0%
Cost 2,214,110,970 | 871,611,091 | 10,511,322 | 4,270,739,545 35,072,200 44,577,164 526,989 | 7,447,149,280
Allocation
% of Total 29.7% 11.7% 0.1% 57.3% 0.5% 0.6% 0.0% 100.0%
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Vulnerable Energy Consumers Coalition — Interrogatory #50

Question:

Reference: Exhibit H/Tab 1/Schedule 3

a)

b)

d)

f)

9)

h)

Please explain how the Distribution Revenue by Customer class (as set out in
Exhibit I/Tab 1/Schedule 1, page 2) was determined for purpose of preparing
the Cost Allocation Update. Please provide supporting schedules setting out
the actual derivation of the distribution revenues used in the Cost Allocation
for each rate class.

Based on Exhibit C1/Tab 1/Schedule 4, page 9, it appears that under the
currently approved rates the Large Use customer receive the transformer
discount. Please confirm if this is the case.

Please confirm whether the revenues reported for the Large Use customer
($215,920) and the GS>50 class ($39,193,181) have been reduced by the
respective transformer discounts for each class.

If the revenues for either the Large Use or GS>50 class have not been
reduced to account for the transformer discount please re-do the Cost
Allocation run using revenues for each of these classes that are net of the
transformer discount. Please provide the resulting Sheet O1.

Please confirm that PowerStream followed the Board’s direction regarding
the allocation of General and Administrative Costs.

Please breakdown Power Stream’s G&A Expenses ($22,628,209) between:

 Property Insurance
« Community Safety Programs
+ Remaining G&A Expense

Please provide a schedule that sets out the allocation of each of these
components to customer classes and the allocation factors used. (Note: For
the allocation factors please describe each allocation factor and provide the
absolute values by customer class as well as the percentages).

Please provide a schedule that shows the expenses directly allocated to the
Large Use class (Total = $9,267) by USOA account. For each USOA account
please describe how the directly allocated costs were identified.

Please confirm that the O&M costs directly allocated to Large Use class were
included in the Allocation Base used to pro-rate the “Remaining A&G” costs
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from part (f) above to customer classes. If this is not the case, please provide
an alternate Cost Allocation Run where remaining A&G costs are pro-rated
to customer classes based on the O&M costs allocated to classes (including
directly allocated O&M).

Please provide a schedule that shows the net fixed assets directly allocated to
the Large Use class (Total = $100,089) by USOA account. For each USOA
account please describe how the directly allocated costs were identified.

Please confirm that the Net Fixed Assets directly allocated to Large Use class
were included in the Allocation Base used to pro-rate “General Plant” costs
to customer classes. If this is not the case, please — as part of the response to
part (i) - provide an alternate Cost Allocation Run where General Plant costs
are pro-rated to customer classes based on the Net Fixed Distribution Assets

allocated to classes (including directly Net Fixed Assets).

Response

a) Table 1 in Exhibit I-1-1 (reproduced below as Table VECC-50-1) shows the revenue
allocation between classes. The “2009 Test Year at calculated rates” shows the
resulting revenue allocation on the same basis as current rates (see table below) and
the proposed allocation taking into account the results of the Cost Allocation study

update.
Table VECC 50-1: Revenue Allocation
2009 customer 2009 2008 2008
customer | Approved
count x . Approved
2009 count x Fixed -
average kwh Variable o
Customer average kw | Month Distribution | Revenue
per cust. Rate .
Class count per cust. Rate Revenue | Allocation
Residential 218,157 | 2,142,023,103 12.02 0.0129 59,099,102 50.81%
GS<50 23,700 837,519,589 28.70 0.0112 17,542,528 15.08%
GS>50 3,902 | 3,978,724,035 | 10,463,528 301.73 2.2713 37,894,168 32.58%
Large Use 1 31,356,478 84,266 | 8,978.09 1.1989 208,764 0.18%
USL 2,121 9,013,064 - 14.35 0.0111 465,195 0.40%
Sentinel
Lighting 142 522,824 1,386 2.01 6.0151 11,759 0.01%
Street Lighting 63,805 45,152,565 133,064 0.84 3.3980 1,095,302 0.94%
Total 311,828 | 7,044,311,657 | 10,682,244 116,316,819 100.00%
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The Revenue Allocation is based on distribution revenue calculated using 2009 customer
numbers, average consumption for 2006 through 2009 and approved 2008 rates
(excluding Smart Meter, Regulatory Asset and Low Voltage rate adders/riders). These
percentages were applied to the calculated revenue requirement to assign revenue to
customer classes.

See Schedule VECC 50-1 for the calculation of the Cost Allocation adjustment.

The ratios are calculated by comparing the Total Revenue (Cost allocated), as calculated
by the Cost Allocation model, to the sum of the distribution at current rates plus
miscellaneous revenue, on a class by class basis.

As highlighted in the “Revenue/Expense Ratio” section, under “Test Year at Calculated
Rate”, there are three classes where this ratio falls outside the ranges specified in the
“Application of Cost Allocation for Electricity Distributors, Report of the Board EB-
2007-0667, November 28, 2007”.

In the case of the Sentinel Lighting and Street Lighting classes, the revenue collected
from these classes at the calculated rates falls below the threshold amount (i.e. 70% of the
allocated costs), indicating a need to increase the amount of revenue collected from these
classes. In the case of the Large Use class the revenue collected from this class exceeds
the ceiling amount (115% of allocated costs), indicating the need to reduce the amount of
revenue collected from this class.

The “Distribution Revenue Re-allocation” shows the necessary adjustment to the class
revenue allocation to bring it to the acceptable range set by the Board.

There is a remaining amount of $56,000 needed to make the re-allocation net to $0. This
has been allocated to the Residential Class where it has minimal impact.

b) PowerStream has customers in both General Service >50 kW and Large Use class that
own their own transformers and receive the Transformer Allowance.

c) PowerStream has excluded the transformer allowance revenues and costs in the cost
allocation model and in the calculation of Revenue Requirement.

d) The cost allocation model has allocated actual transformer costs (as well as other
costs) based on actual usage by each class. It does not include costs for customer
owned transformers (as customers bear these costs) nor has transformer allowance
added to revenues allocated, No adjustment to the model is considered necessary.

PowerStream has treated the transformer allowance cost as representing the additional
cost it would incur to provide transformation to the entire GS>50 kW and Large Use
class if no customers owned their own transformers. The transformer allowance cost
has been divided by the total kWs billable to these classes and this amount has been
added to the rates for these two classes so that the rates include the full cost of
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providing transformation to these classes. This is the proper starting point for
customers then to receive a credit for providing their own transformation.

e) PowerStream did not make any manual adjustments to change the trial balance
amounts on 13. On checking it was discovered that the trial balance accounts did not
split out the amounts shown in part f) below into the trial balance accounts as
expected by the Cost Allocation model

f) The requested breakdown of the G&A expenses is:

Table VECC 50-2: G&A Expense

G&A Expenses Amount %
Property Insurance 972,416 4.5%
Community Safety 52,000 0.2%
Other 21,603,793 100.0%

g) PowerStream has rerun the model with the necessary adjustments as described in part
e) above. It has the following effect:

Table VECC 50-3: Adjusted Analysis

Unmetered
Revenue Requirement Total Residential GS <50 gesgjgr Lirsg,\e/l\llva € SLtlrgﬁtt Sentinel Scattered
(includes NI) Load
Corrected allocation re
A&G 126,872,208 | 69,367,110 17,354,551 37,819,728 | 52,678 1,779,094 27,585 471,461
As filed 126,872,208 | 69,397,488 17,389,590 37,753,577 | 52,480 1,776,238 27,548 475,287
Change - (30,377) (35,039) 66,152 197 2,855 37 (3,826)
Change - % 0.00% -0.04% -0.20% 0.18% 0.38% 0.16% 0.13% -0.80%
Number of Customers 218,157 23,700 3,902 1 13 142 95
Monthly Amount per
customer (0.01) (0.12) 141 16.46 18.30 0.02 (3.36)

h) The directly allocated expenses for the Large Use class are:
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Table VECC 50-4: Large Use — Directly Allocated Expenses

USOA
Account | Allocated | Comments and Explanations
Approved total PILs CA model automatically calculates a proportion of the total
pils based on the total directly allocated costs ( $100,090) compared to total net
6110 | $ 877 | fixed assets ($1,017M)
Approved interest on long term debt. CA model automatically calculates a
proportion of the total debt based on the total directly allocated costs ( $100,090)
6005 | $ 1,813 | compared to total net fixed assets ($1,017M)
Approved return on equity. CA model automatically calculates a proportion of the
total expected earnings based on the total directly allocated costs ($100,090)
3046 | $ 1,768 | compared to total net fixed assets ($1,017M)
Depreciation calculation based on 25 year life on cable ($74K) and 40 yr. life on Ts
5705 | $ 5,169 | breakers and relays $88K)
Total $ 9,627

i) PowerStream did not make any manual adjustments to change the allocation of
General Administrative costs in the Cost Allocation (CA) model provided by the

Board.

J) The directly allocated net fixed assets for the Large Use class are:

Table VECC 50-5: Large Use-Directly Allocated Net Fixed Assets

USOA
Account | Allocated | Comments and Explanations
TS station equipment. Dedicated breakers and relays as advised by Station
1815 87,710 | Engineering
Underground lines and devices. 300m of 3 phase feeder cables (6 lines) 1000mcm,
1845 74,400 | duct bank for cable, misc. materials. As advised by engineering management
Estimated accumulative depreciation on above assets. Infrastructure about 12 yrs
2105 (62,020) | old per control room
Total 100,090

k) PowerStream did
“General Plant costs” in the Cost Allocation (CA) model provided by the Board.

not make any manual adjustments to change the allocation of
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Vulnerable Energy Consumers Coalition — Interrogatory #51

RATE DESIGN

Question:

Reference:  Exhibit I/Tab 1/Schedule 1

a)

b)

d)

Please explain more fully the fixed rate mitigation adjustment that Power
Stream deemed was required for the one customer in the Large Use class
(per page 2, lines 33-35).

Please provide a schedule that demonstrates that proposed rates for each
customer class (net of LV and Smart Meter adders) yield the allocated
revenue requirement for the class.

Please explain why the unit rate for the transformer discount adder is the
same ($0.2483) for the Large Use and GS>50 class.

Please confirm that the Cost Allocation Update does not allocate any
transformer costs to the Large Use class.

« If this is the case, why is it necessary to offer this class a transformer
discount as opposed to simply basing its rates on the results of the cost
allocation — following the adjustment of the revenue to cost ratios

« Alternatively, if the class is to receive a discount why isn’t the cost of the
discount received by the class (i.e., $49,685 per Exhibit C1/Tab 1/Schedule 4)
assigned directly to the class?

Why isn’t the transformer ownership rate adder for the GS>50 class
calculated so as to recover the cost of providing the discount to the customers
in that class (i.e., $2,501,422 per Exhibit C1/Tab 1/Schedule 4)

Response

a)

b)

This was not a rate mitigation adjustment in that there is only one customer in this
class and altering the fixed variable shift would not mitigate rate change impacts. The
fixed monthly charge was reduced to obtain a more reasonable split between the fixed
and variable rate. The reduction in the fixed charge was offset by an increase in the
variable rate so that the total revenue to be collected from this class was equal to the
revenue allocated in the Cost Allocation adjustment (see response to question 50).

The table below shows the distribution revenue generated by the proposed rates.
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Table VECC 51-1: Distribution Revenue
Fixed Customer Variable

Customer Class rate /Connections rate volume Total proceeds
Residential 12.43 218,157 0.0141 | 2,034,450,648 | $ 61,226,092
GS Less Than 50 kW 28.7 23,700 0.0124 803,126,540 | $ 18,121,078
GS 50 to 4,999 kW 301.73 3,902 2.4668 10,160,712 | $ 39,192,802
GS 50 to 4,999 kW Legacy 0 - - 29,018 $ -
Large Use 3978.09 1 0.1417 82,809 $ 59,471
Unmetered Scattered Load 14.35 2,121 0.0142 8,195,169 | $ 481,521
Sentinel Lighting 2.08 142 8.6990 1,750 $ 18,763
Street Lighting 0.87 63,805 44213 126,683 | $ 1,226,224
Total $ 120,325,951

Note: Above rates exclude Smart Meter adder, Low Voltage and Transformer Allowance adders

d)

Rates are taken from Exhibit 1-1-1, table 2 before addition of the Smart Meter adder
to the fixed rate, and the Low Voltage and Transformer Allowance adders to the
variable rate.

This compares with the Revenue Allocated to each class from the Cost Allocation
worksheet (see response to question 50 above) with small differences due to rounding
of fixed rates to 2 decimal places and variable rates to 4 decimal places.

The transformer allowance cost was treated as a proxy for the amount of
transformation cost avoided by PowerStream. This cost was added back to the base
rates for the Large Use and GS>50 classes. As these classes receive the same
transformer allowance, we calculated the amount to be added to rates as the total
transformer allowance divided by the total kWhs billable for both classes.

The transformer allowance was not included in the cost allocation model. Only actual
costs were allocated based on the use of PowerStream’s assets. An adder for the
transformation cost not in rates was calculated and added to rates as explained in part
(c) above. The alternative proposed of determining a specific transformer allowance
rate adder for the Large Use class has merit.

This was averaged over both the classes receiving the transformer allowance resulting
in an adder to rates of 0.2483 per kW.

Table VECC 51-2: Transformer Allowances

Transformer
Class kWs Allowance Adder
GS>50 kW 10,189,730 $(2,501,412) (0.2455)
Large Use 82,809 $ (49,685) (0.6000)
Total/Average 10,272,539 -2,551,097 (0.2483)
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As discussed in part (d) above, calculating the rate adder for transformation allowance
separately, as an alternative has merit. This would result in a change from $0.2483

per kW for both classes to $0.2455 per kW for the GS>50 kW class and $0.6000 for
the Large Use class.
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Vulnerable Energy Consumers Coalition — Interrogatory #52

LRAM/SSM

Question:

References: Exhibit I/Tab2/Schedule 1, page 5

a)

b)

f)

9)

h)

Exhibit I/Tab 2/Scheduele 1, Table 8B, page 11 - line 1

Confirm that the 2006 Co-branded Mass Market measures summarized at
line 1 were OPA-funded Every Kilowatt Counts (EKC) measures, not 3rd
tranche MARR-funded measures.

Explain in detail the total costs charged to/recovered from OPA for these
measures relative to the costs of $292,919.00 shown at line 1 for utility
program costs.

Explain why an independent audit of the results of OPA-funded CDM
programs is not required. Provide a copy of the report to OPA on the 2006
EKC and Keep Cool programs.

Provide the EKC program calculator for the 2006 OPA EKC spring/summer
and fall campaigns.

Provide a comparison in tabular form of the input assumptions- free
ridership, cost and savings (kWh) for the OPA EKC Program calculator to
those used by PowerStream to calculate its SSM and LRAM claims for 2006
for the following measures:

i. CFL 11W and 13w screw in
ii. P Stats (heating and cooling)
iii. SLED replacement

Explain why PowerStream is eligible for an SSM of $207,447 that includes
OPA-funded EKC Residential programs?

Calculate the LRAM for 2006 Residential Co-branded Mass Market
measures using the OPA EKC assumptions provided in response to part (e)
and compare this with the amount of $202,594 shown in Table 7B page 8 of
the Exhibit.

Revise the LRAM and Rate rider calculation using the following
assumptions

i. No SSM available for OPA-funded 2006 programs
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ii. LRAM based on savings using 2006 OPA EKC calculator
assumptions for the three measures listed in part e) above
Response

a) Please refer to response to Staff - 73 (c).
b) Please refer to response to Staff - 73 (c).

C) PowerStream did not conduct an independent audits for the reasons outlined in
response to Staff - 73 (c).

d) Please see Schedule VECC 52-1 and Schedule VECC 52-2.

e) This question is not applicable because PowerStream used the OPA EKC
Calculator.

f) Please refer to response to Staff - 73 (c).

Q) The results provided in the pre-filed evidence are calculated based on the OPA
EKC assumptions.

h)(i) The answer cannot be provided in a timely fashion or with reasonable effort.
Please refer to response to Staff - 73 (c).

(i) The 2006 OPA EKC assumptions are those provided by the OPA EKC calculator.
Any further calculations would provide identical results.
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Vulnerable Energy Consumers Coalition — Interrogatory #53

Question:

References: Exhibit I/Tab2/Schedule 1, page 5

Exhibit 1/Tab 2/Schedule 1, Tables 7C and 8C line 1 /2

Preamble: The Board’s Guidelines for ED CDM state:

a)

b)

d)

f)

7.3 (page 26)
LRAM
“The input assumptions used for the calculation of LRAM should be the best

available at the time of the third party assessment referred to in section 7.5.
[emphasis added]

For example, if any input assumptions change in 2007, those changes should
apply for LRAM purposes from the beginning of 2007 onwards until
changed again”.

For the 2007 Co-Branded Mass Market residential program listed in Tables 7C
and 8C, indicate in detail why PowerStream did not participate in the OPA
Every Kilowatt Counts (EKC) campaigns for the comparable measures (e.g.
CFL distribution)?

Why did PowerStream proceed with CFL distribution even though the net TRC
was negative (per Table 8C)?

Provide a Copy of the 2007 EKC calculator issued by OPA for its campaigns.

For 2007 Residential Programs funded by PowerStream, provide a Schedule that
compares the Free ridership, unit Energy Savings (kWh and kW) and measure
life assumptions used by PowerStream to the OPA 2007 Every Kilowatt Counts
(EKC) Calculator for its 2007 campaigns.

i) CFL 11W and 13w screw in
ii) P Stats (heating and cooling)

Compute the gross and net savings using OPA 2007 EKC Calculator
assumptions and compare the result to the equivalent savings shown in Tables
7C and 8C.

Revise the 2006 and 2007 LRAM and rate rider calculations using the 2007 OPA
EKC calculator savings assumptions for the Co-branded Mass Market measures
listed in Table 3. Take into account the carrying charges as calculated in Table
6.
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Provide the result in the form of revised Tables 3 and 1.

Response

a) PowerStream participated in the OPA Every Kilowatts Counts campaign in 2007,
however the program was fully funded by the OPA in that year and as such
PowerStream did not play a central role and is not seeking to recover SSM or
LRAM. Therefore the campaign does not appear in the tables 7C and 8C used to
calculate SSM and LRAM.

b) The TRC calculations were positive in 2005 and 2006. Despite the small
negative TRC estimates for 2007, PowerStream decided to continue the program
for an additional year to complete the 3" tranche funding allocated to the program
as approved by the OEB. Given the negative TRC in 2007 the resulting SSM is -
$8,123 (see Exhibit 1-2-1 Table 8C).

C) There is no 2007 EKC calculator available. The OPA did not issue a 2007 EKC
calculator because in 2007 the program was fully funded and run by the OPA.

d) See ¢) above.
e) See c) above.

f) See c) above.
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Vulnerable Energy Consumers Coalition — Interrogatory#54

SMART METERS
Question:
Reference:  Exhibit I/Tab3/Schedule 2, page 2 Table 1

a) Confirm that the Board approved Weighted Average Cost of Capital
(Exhibit F Tabl Schedule 2, pg 5) and Working Capital allowance(s) were
used to derive the SM return on Rate Base and revenue requirement for
2006 and 2007. If not see part b).

b) Provide the details of the calculation of Return on Rate base and Revenue
requirements for 2006 and 2007

C) Provide the details of the calculation of Carrying costs
Response

a) Yes the Board Approved Weighted Average Cost of Capital and Working Capital
allowance(s) were used.

b) See part (a) above.

c) See the response to Staff - 16.
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Vulnerable Energy Consumers Coalition — Interrogatory #55A

Question:
Reference: Exhibit I/Tab 3/Schedule 3, pages 1-10 Sheets 2-6
a) Provide the 2008 Actual # meters installed and capital cost.

b) If materially different from the 57,000 forecast, please update Sheets 2-6 to
reflect 2008 actuals and revised 2009 and 2010 Forecasts.

C) Provide the Calculation of the $1.04 Future Cost Offset rate adder taking
into account any changes resulting from 2008 actuals.

Response
a) In 2008 PowerStream installed 53,262 Smart Meters at a capital cost of $6,517,000.

b) The 2008 Actual installations are not materially different from the forecast of 57,000
meters and capital cost of $6,994,000 a difference of $477,000 or 6.8%.

c) See Schedule VECC 55A-1 for the updated Smart Meter Rate Calculation model. The
revised monthly Smart Meter adder is $1.02.
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Vulnerable Energy Consumers Coalition — Interrogatory #55B

GENERAL

Question:

Reference:  Exhibit I/Tab6/Schedule 3, page 3

a) Based on a recent 12 consecutive months of actual billing data, please

indicate the percentage of total residential customers that:

Response

Consume less than 100 kwWh per month
Consume 100 -> 250 kWh per month
Consume 250 -> 500 kWh per month
Consume 500 -> 750 kWh per month
Consume 750 -> 1000 kWh per month
Consume 1000 —> 1500 kWh per month
Consume > 1500 kWh per month

Based on 2008 actual data (January 2008 —December 2008), the required information is

presented in the table below.

Table VECC 55-1 2008 Residential customers — by consumption level, %

consumption level, kWh % of total

0to 100 0.1%
100 to 250 0.3%
250 to 500 2.4%
500 to 750 8.4%
750 to 1000 15.7%
1000 to 1500 36.0%
1500 and higher 37.1%
Total 100.0%

Interrogatory Responses — Vulnerable Energy Consumers Coalition



PowerStream Inc.
EB-2008-0244
VECC IR #56

Filed: April 20, 2009
Page 90 of 91

Vulnerable Energy Consumers Coalition — Interrogatory #56

Question:
Reference:  Exhibit G/Tabl/Schedule 2, page 1-4

a) Please provide a schedule that sets out the all corrections to the Application
and changes PowerStream has agreed to as result of the Interrogatory
process. For each, please indicate how it will impact each of the following:

« Fixed Asset portion of Rate Base

« Working Capital portion of Rate Base
« Weighted Average Rate of Return (%)
« Total Return ($)

« Amortization

« PILS

« OM&A

« Service Revenue Requirement

- Base Revenue Requirement

« Revenue Deficiency

b) Based on the response to part (a), please update the 2009 values for Tables 1-
4.

Response

PowerStream is not able to update the application before parties agree that any changes
need to be done. Currently, we are aware of one change that is required — an update to the
Cost of Capital parameters per the February 24, 2009 OEB letter.

The calculation of Base Revenue requirement, corresponding to the new Cost of Capital
Parameters, is shown in the table below. This is an updated version of Table 1, in Exhibit
G-1-2. Refer to response VECC-28A for cost of capital update.
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Table VECC 56-1: Revenue Requirement

REVENUE REQUIREMENT

Rate Base

x Cost of Capital
Return on Ratebase

Operations, Maintenance and Administration
Depreciation and Amortization
Distribution Expenses

Revenue Requirement Before Income Taxes

Income Taxes
SERVICE REVENUE REQUIREMENT

LESS:
Revenue Offsets:
Board Approved Charges
Specific Service Charges (From Specific Service Charges sheet)
Late Payment Charges (from Summary Fin. Info sheet)
Other Distribution Revenue (from Other Distrib Revenue sheet)
Other Income & Deductions (from TB sheet)

TOTAL REVENUE OFFSETS

Base Revenue Requirement

PowerStream Inc.
EB-2008-0244

VECC IR #56

Filed: April 20, 2009

Page 91 of 91
| Board Approved | Historic Actual | Bridge Year | TestYear |
2006 2006 [ 2007 2008 2009 |

$
440,635,822 445,146,537 462,751,532 494,574,363 533,832,432
7.30% 7.29% 7.28% 6.94% 6.56%

32,151,589 32,467,590 33,700,483 34,338,567 35,003,663
38,282,888 38,794,503 42,665,227 39,649,381 45,098,300
26,562,678 28,166,523 29,885,078 33,045,707 36,539,557
64,845,566 66,961,026 72,550,304 72,695,088 81,637,858
96,997,154 99,428,617 106,250,787 107,033,655 116,641,520
11,350,483 9,932,216 10,996,391 7,646,757 8,488,068
108,347,637 109,360,833 117,247,178 114,680,412 125,129,589
2,428,383 2,612,980 2,593,600 2,619,334 2,621,919
1,030,530 1,665,845 1,700,463 1,756,000 1,834,000
1,012,033 981,696 915,435 935,250 954,255
1,625,403 1,761,431 2,186,779 2,087,119 1,157,873
6,096,348 7,021,952 7,396,277 7,397,703 6,568,047
102,251,289 102,338,881 109,850,901 107,282,709 118,561,542
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YOUR CURRINT CONMIETION
To: All Directors and Managers

Date: June 6, 2008

From: Lucy Lombardi, Director, Corporate Finance

Cc: John Glicksman, EVP & CFO

Dennis Nolan, EVP Corporate Services and Secretary
Milan Bolkovic, EVP & COO
Ed Chatten, VP, Corporate Performance

Subject: 2009-2010 OM&A Budget Input Guidelines

Introduction

The 2009-2010 OM&A Budget process officially begins today! This earlier timeframe allows the Corporation to
adhere to its Corporate Strategic Planning Cycle and to support our Rate Application filing process. In August,
PowerStream will file our 2009 Rate Application with the OEB based on a ‘forward test year’. Accordingly,
PowerStream’s 2009 internal budget must be aligned exactly with information filed with the OEB.

In order to meet the 2009 OM&A targets and prepare for potential reduction in total OM&A expenditures
imposed by the OEB, all Directors and Manager are required to review their departmental OM&A costs
prudently and prepare a list of possible budget cuts.

The Timelines for the 2009-2010 Budget submission is provided below. The Financial Services Team has pre-
scheduled sessions with each Director/Manager to teview departmental budget inputs for OM&A (both
headcount and discretionary expenditure related) to ensure that the financial targets are met and ‘cut lists’ are
completed. The Budget Calendar is referenced as Appendix B.

The Budget Guidelines have assumed that headcount remains flat to the approved 2008 FTE budget level. The
current staffing levels are under review by HR and the EMT. Should additional headcount requests be approved
by the EMT, the Budget Guidelines will be adjusted accordingly. The 2006 and 2007 OM&A actual
expenditures along with 2008 year-to-date results will be provided to you as reference material in assisting you
with determining your budget input. The 2009-2010 Budget Methodology is outlined in Appendix A.

Please direct any budget related questions to Geri Yin or Grace Anlian, in our Financial Services Team. The
Finance Team thanks you in advance for your commitment to adhering to our timelines indicated below. These
will be adhered to without exception.

Timeline 2009-2010 Budget Submission
| Date | | Requirements | | Responsibility |

Budget Request Forms/Equipment Schedule (IT,
Fleet and Procurement) due to Financial Services

Input and Review OM&A and Payroll budget with
Directors/Managers. Offer up list due.

[ July 25 || Cut-off departmental 2008/2009 OM&A budget input || Each Department Manager |
Completion draft Unit, Division and Departmental budget

June 13 Each BU Director

Junel6-July 24 Budget Team/BU Ditectors

August 5 report packages Budget Team
| August 6-22 “ Corporate Finance review to meet overall financial target || Corp Finance |
| September 6 ” Budget update for Audit & Finance Committee approval || Corp Finance |
[ October 01 || Final 2009/2010 OM&A budget due || Corp Finance |
[ October 15 || EMT approval 2009/2010 budget || EMT |

2009/2010 OM&A Input Guidelines -1- Corp Finance-Financial Services
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OM&A Template

The 2009-2010 OM&A budget templates for each Business Unit/Department are located on the shared drive
(K:) under 09_Budg and the applicable Parent Business Unit folder. For instance, Business Unit 285 is
located at:

common on ‘Psfs?’ (K:)\ 09_Budg\200_Finance\285\285_input

In the OM&A template, there are three files 285_Input, 285_OMA_2008 and 2006_2007 Data Reference.
The Input file provides 2006-2008 budgets. Please provide updated budget for 2009 and estimate for 2010 in
the columns highlighted in yellow. The 2006-2007 actual/budget results and 2008 year-end forecast are
provided in the 2006_2006 Data Reference and 285_OMA_2008 files respectively for your reference. Please
refer to the screenshot illustration below. If have any question related to the templates or you don’t currently
have access to the K: drive, please contact Grace Anlian at Financial Services.

Microsoft Excel - 2B5_input

@_] File Edt Wiew Insert Format Tools Data  Wwindow  Help Type a question for help = o & x

NG Pt W i e N | =3 el | b 0= | Reply with Changes,., End Rewview... H |:|| i | (Eg B !

3 arial 0 2B U =[E]=E S % = __):v_I:Efa'r:EJI---=--='=|="l"é'!
C18 - & Fill Calor (Yellow)l_
clo [E]J F [ G [ H ] [ ‘ J ‘ K [ L [ wm T W T 1

| 1| BUSINESS UNIT 285 [FINANCIAL SERYICES] 2009 - 2010 BUDGET FIRM__Preliminary

| 2 | BU GL_ELE DESCRIPTION BUDGET ITEM DESCRIPTION OTY RATE 2006 2007 2008 2009 2010

| 3 | &85 | 5620 1570  Meals: Food i Beverages 1 1500 1500 1500 1500 3,000 3,000

| 4 | 285 | £620 1590 Professional Membership Fees CMa,CGa 5 200 4,290 2,860 3,750 4,000 4,500

| 5 | 285 | 5620 2085 |Mileage!Parking Tall For training or conferences 1 1,000 1,000 1,000 1,000 1,000 1,000

| 6 | &35 | 5620 1590 | Staff Training & Deyvelopment G.in & Staff 3 2,000 £.000 10,250 12,260 12,000 12.000

| 7 | 236 | BE20 1900 |Conferences & Seminars G.in 1 1,000 375 1,000 1,000 1,000 1,000

| § | &85 | G620 1800 | Conferences i Seminars staff 1 2,400 378 2,400 2,400 3,000 3,000

| 9 | 285 B630 1030 Audit Services Audit D& T 1 200,000 52,500 130,000 nopoo | zoopoo|  zooooo

|10 | 285 | 5630 1030 | Audit Services Eutras, MéA, 1 10,000 10,000 Q 10,000 10,000 10,000

| 11 | &85 | 5630 1031 | Tax Services D&T 1 35,000 5,750 35.000 35.000 35,000 35,000

| 12 | 285 | BE30 1281 |Professional Services MNE - Consulting| Other- IFRS 1 200,000 2,500 120,000 100,000 200,000 200,000

RER

|14 |

AER

16

|17 |

18

19

|20

121

|22 |

|23

|24 |

|25

| 26 |

|27 |

|28 |

|29 |

| 30 | 84,290.00 304,010.00 296,900.00 | 469,000.00 | 4639,500.00

|31

|32 |

|33

|34

|35

| 36 |

|37 |

| 38 | v

4« » »\ BUDGET INPUT / <=

POraw s Ly | Autoshapes+ o w [ 4| o e (8] |3 &'g'é'— 5 § ] Jl

Ready UM

Note: You will only be able to make changes to the columns highlighted in yellow. The prior 2009 budget
figures need to be reviewed for budget reduction purpose. The updated 2009 budget should be entered under
FIRM 2009 column. The estimate of 2010 should be populated under PRELIMINARY 2010 column.

The cut-off date for departmental OM&A input is Tuesday, July 25"

2009/2010 OM&A Input Guidelines -2- Corp Finance-Financial Services
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OM&A-Payroll

The payroll budget includes staffing costs and related burdens. The departmental headcounts, annual hours,
houtly rate and vacation allotment, etc. will be input directly by Financial Services in conjunction with HR.
The staffing level is based on the approved 2008 budget. There will not be any new staff budgeted in
2009/2010 unless approved by the EMT. For budget purposes, the salary increase is set at 3.0% across the
board for both union and non-union staff. The payroll burden rates have been adjusted from 2008 budget.
Appendix A outlines all 2009 Burden Rates.

The departmental OM&A-Payroll budget for 2009/2010 will be completed by the Financial Services Budget
team/HR and reviewed with each Business Unit director during the petiod from July 7th to 25th.

OM&A-Work Order

For Group/Outside A Business Units including Linemen, Inspection, Labourers, Electrical, Metering,
Protection & Control (BU 445, 475, 485, 535 and 575), the budgets are done at the work order level. In
addition to the OM&A Template described above, these Business Units are required to provide detailed
budgets including hours, material, contracts, etc. for each active work order. A sample of the Budget Input-
Work Order template is presented below.

EFX

Type a question for help = o @ X

E3 Microsoft Fxcel - 535_workorder_input
9] Ele Edt wiew Insert
ARG~ e A= W= o)
R P s WP MLT B N |2 =) =

v\n.{gl

A 535

Format  Tools  Data

e A P

window  Help  Adobe PDF

2 = -8 3l [B]nse - @l
End Revie H ) Securlty‘..|_ﬂ§'¢g|m!
.:v<‘hvé-!§ﬂ;=ﬂ;-ﬁ!

i MS Sans Serif - 8
AT >

| $ % » %8 5%

| B c | D | E =
] =il fon o] o En] R I A Tt Y e i - .
BUSIHFESS LIMNIT 536 FIMNAMCLAL DATA, BLIOGET I
T Annual Annual Annual Annual 2009 2010 2009
Rr SR DA 51950 Obiect  Sub  Description Actual HRS Actuall$) Budget($) BUDEET HRS Budget FIRM Budget Prelim Budget FIR
o 2007 2007 2007 2008 Labour Hours Labour Hours WVehicle Hou
2
- Stakeut & Looates Evpences G070 1282 Corlact Labour 000 000 0.0q
3 Jo0201303 - Stakeout & L. E
- Stakeout & Locates Expenses 5070 1710 Pay: Overtime 2567.00 166,376,561 119,774.00 1782 864
4 00201303 - Stakeout & L E
- Stakeout & Locates Erpenses e K ayroll: Regular J: ¥ i g
5 |00201303 - Stakeout & L E 5070 1720 Payrol: Regul 10,548.00 32401135 370,301.00 11.572 11872
- Stakeout & Locates Expenses 5070 1726 Pay: Relie/Reclassification 310,00 1,002.28 0.0
6 [00201303 - Stakeout & L. E
- Stakeout & Loostes Expenses G070 @150 Payroll Burden 000 154,182.05 222,180.00
7 |00201303 - Stakeout & L E
- Stakeout & Locates Expenses 5070 9160 Engineering Burden - Pagroll 0.00 162,320.75 185,150.00
8 |00201303 - Stakeout & L E
- Stakeout & Locates Expenses 5070 G161 Enginesring Burden - Contract 0.00 0.00 0.00)
9 |00201303 - Stakeout & L E
- Stakeout & Locates Expenses 5070 2081 Vehicle Charge 12.830.00 89,089.70 0.0
10 00201303 - Stakeout & L E
- Stakeout & Locates Expences 5070 8334 G/ Reclassification 000 26516 000
11 00201303 - Stakeout & L E
- Stakeout ocates Expenses onsulting -non burdere: A L
12 |00201303 - Stakeout & L E 5075 1261 Cansul burdened 0.00 0.00 0.0
13 [00201303 - Stakeout & Locates Expenses 5075 1282 Conliact Labour-burdsned 000 370.804.35 241.000.00
14 |00207303 - Stakeout & Locates Expenses 5075 1710 Pay: Dvertime 0.00 0.00 0.0
15 |00201303 - Stakeout & Locates Expenses 5075 9150 Payroll Burden 000 000 0.00
16 |00201303 - Stakeout & Locates Expenses 5075 9160 Engineering Buiden - Payroll 0.00 0.00 0.0
17 |00201303 - Stakeout & Locates Expenses 5075 8161 Enginesring Burden - Cantract 000 155.402 18 120.500.00
18 |00201303 - Stakeout & Locates Expenses 5075 2081 Vehicle Charge 0.00 107.053.90 206,380.00 13024
19 |00201303 - Stakeout & Locates Expenses 8035 1720 Payroll: Regular 000 000 .00
D |00201303 - Stakeout & Locates Expenses 9035 9150 Paroll Burden 0.00 0.00 0.0
21 |00201303 - Stakeout & Locates Expenses 9035 8160 Enginesring Burden - Pagroll 000 000 000
22 | 00201303 - Stakeout & Locates Expenses 9032 1720 Payrall: Regular oo 0.00 0.00)
23 |00201303 - Stakeout & Locates Expences 9032 8150 Pagroll Burden 000 000 000
24 |00201303 - Stakeout & Locates Expenses 9032 9160 Engineering Burden - Payrall n.oo n.00 n.00)
25 |00201303 - Stakeout & Locates Expenses 9095 2091 Materiats: Small Tooks 1.00 585634 0.0q
26 Totel 0020103 5 takeoct & deslas 26,257.00 1,60B,405.27 1,465,785.00) 26.048.00 12,736.00 000 127
Expenses
27
[S=E= - v
28 |00201204 - Inspection 5070 1710 Pay: Overtime 61,50 3,802.10 0.0
29 00201304 - Inspection '5EI7EI '172!] Payroll: Regular 360.00 10,730 65 16.5596.00) 400 400
00201304 - Inspection 5070 1726 Pay: Reliet/Reclsssiication 51.50 174,97 0.0 ~
i« « » »[\BUDGET INPUT-Work Order Group & / |< >
iorews g |autoshapess N N IO A dl @l @l [ & -Z-A-==F @ JF
Ready (T
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The cut-off date for departmental OM&A- work order input is Friday, July 25"

Budget Request Form/Equipment Schedules

The Budget Request Form attached below is used as a means to collect the departmental requests for IS, Fleet
and Building & Facility, including both Capital and OM&A expenditures.

It is required that each director consolidates his/her business units” budget requests in these areas and
submits it to “Financial Services” once approved.

Once received, the Financial Services Budget Team will forward it onto Tony D’Onofrio, IS (Bill
Schmidt/Basil Hentiques), Procurement (Rob Antenucci) and Fleet (Rick Willems) to jointly review and
determine the proper input for the centralized budgets.

The Budget Request Form must be submitted by directors to Financial Services no later than Friday,
June 13"

The Budget Request Form is attached below.

=

[Hl

K:\09_Payroll\
Documenation\Equipr
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Appendix A 2009/2010 Budget Methodology

The 2009/2010 budget is based on the 2008 approved OM&A budgets and 2008 yeat-end forecast. This base
is further increased to incorporate inflation, customer growth, regulatory & legal requirements. In summary,
the following budget principles are applied in 2009/2010 budget process:

1. Actual/budget 2006-2007 spending were provided to each department as reference in determining the
2009-2010 budget input

2. Staff count is based on the approved 2008 budget. No further additions unless approved by EMT and
the Board

3. For the Payroll budget, the followings were factored in the 2009/2010 Salary Rate:
a. 3% Economic increase for both union and non-union staff

b. Progression for qualified staff
c. PIPS

4. All Management wage adjustments are budgeted to the applicable business unit

5. All Students are budgeted to the hiring business unit

6. For Group/Outside A Business Units including Linemen, Inspection, Labourers, Electrical, Meteting,
Protection & Control, the budgets are done at the work order level, allowing better planning,
reporting and productivity & performance monitoring

7. Payroll burdens are adjusted to align with OEB requirement, i. e. overtime and PIP are removed from
the scope of burdenable salary; payroll and engineering burdens currently applied to the payroll

benefit pool are removed, etc.

8. The Budget Request Forms (Equipment Schedule) is used as a means to collect relevant departmental
expenditures on IT, Procurement and Fleet such as

a. Office Equipment

b. Computer

c. Software

d. Vehicles

e. Telephone and Radio

Each director is required to consolidate the requests for his/her own business units and submit it to
Financial Services who will then work with I'T, Procurement and Fleet for developing respective budgets

9. The budgets will be reviewed and discussed with each Business Unit director and EVP for their
endorsement

10. Various departmental budget reports are designed and available for reporting
B Headcount Summary and Detailed Report by Division/BU
B Payroll Budget Report by Division/BU: including Regular, OT, Payroll/Engineering
Burden, PIP, Allocation to Capital and Burden Pools

2009/2010 OM&A Input Guidelines -5- Corp Finance-Financial Services
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B Maintenance Work Order Report by department: detailed labor, OT, materials, contracts,
burdens, etc.

B Hours Distribution Report by BU: productive and non-productive hours for outside A
business units

B OM&A Grand Summary Report by Division/BU: including payroll and other expenses by
GL account and element

B Burden Pool Summary and Detailed Report: including Payroll, Engineering, Vehicle,
Stores burden pools by Business Unit

B Applied Burden Summary and Detailed Report:: including applied burdens on Payroll,
Engineering (Labor, Contract and Materials), Stores and Vehicles by business Unit

B Allocation to Capital Report: detailed amount allocated from OM&A to Capital budget

11. The Burden rates and allocation are as follows:

Payroll Burden Budget 2009 Element  Budget 2008
Outside A 80% 9150 60%
Outside B 40% 9150 30%
All other 40% 9150 30%
Students 10% 9150 10%
Engineering 60% 9160 50%
Outside A

Other Burdens

Stores handling 15% 9180 15%
Vehicle Rate applied 2081 Rate applied
Engineering on stores 0% 9162 20%
Material

Engineering on Contract 60% 9161 50%
Labor

Corporate Finance Budget Team

Lucy Lombardi Head

Geri Yin Lead

Grace Anlian  Coordinator
Sebastin Valam Budget Resource
Nicole Fan Budget Resource

Appendix B  2009/2010 Budget Review Calendar

The Financial Services Team has pre-scheduled sessions with each Director/Manager to review departmental
budget inputs for OM&A (both headcount and discretionary expenditure related) to ensure that the financial
targets are met and ‘cut lists’ are completed.

K:\09_Payroll\
Calendar\Dept Budge
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Allocation to

Gross Capital / Payroll  Engineering Stores Vehicle = NetOM & A
Amount CDM Burden Burden Burden Burden

Board & CEO 1,074,129 o

105 Board of Directors 1,074,129 101,575 0 0 0 0 972,554

115 Executive Management Group

2,646,121 631,051 2,015,069

Asset Management 19,069,983 238,373 2614253 3,326,658 0 100,363 12,790,336
405 Director - Lines 734,657 238,373 0 496,284 0 0 0
445 Lines 11,142,149 0 2,255,683 1,869,522 0 67,451 6,949,493
475 Station Maintenance 2,153,433 0 158,546 251,242 0 2,801 1,740,843
485 Protection & Control 1,856,634 0 200,024 142,063 0 30,111 | 1,484,436
545 Stations Design & Construction 687,547 0 0 567,547 0 0 120,000
565 System Control 2,495,564 0 0 0 0 0 2,495,564

575 Metering

2,072,195 0 412,710 436,875 1,222,610

Corporate Services 17,788,994 1,160,374 510,292 468,824 2,109,365 3,474,606 10,065,533
175 Corporate Performance 400,719 31,484 0 0 0 0 369,235
415 Health & Safety 390,292 0 390,292 0 0 0 0
425 Information & Technology 4,804,607 963,002 0 147,500 0 0 3,694,105
495 Fleet 2,354,189 0 0 0 0 2,354,189 0
605 Facilities West 1,166,362 0 0 0 275,261 664,826 226,274
615 Facilities East 925,100 0 0 0 305,283 425,546 194,271
625 Head Office 1,606,620 0 0 321,324 21,368 30,044 1,233,884
705 Directors - Corporate Services 1,211,937 122,384 0 0 217,093 0 872,459
715 Human Resources 929,711 0 0 0 0 0 929,711
725 Regulatory & Gov't Affairs 1,710,219 0 0 0 0 0 1,710,219
735 Communications 878,879 43,504 0 0 0 0 835,375
745 Purchasing 611,697 0 120,000 0 491,697 0 0
755 Stores 798,663 0 0 0 798,663 0 0

Engineering & Operations 9,134,223 7,308,201 1,745,547
505 Directors - Eng Services 436,124 0 0 436,124 0 0 0
524 GIS 273,822 0 0 273,822 0 0 0
525 Engineering Records 999,122 0 0 999,122 0 0 0
526 Engineering Planning 294,653 0 0 294,653 0 0 0

Thursday, March 26, 2009 Page 1 of 2
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Gross Capital / Payroll  Engineering Stores Vehicle = NetOM & A

Amount CDM Burden Burden Burden Burden
535 Engineering - Inspect. & Locate 2,800,862 0 77,186 1,017,340 0 3289 1,703,047
555 Engineering - Design 3,053,296 0 0 3,053,296 0 0 0
556 Engineering - Administration 969,049 0 0 926,549 0 0 42,500
557 Engineering - Standards 307,295 0 0 307,295 0 0 0
Smart Grid & New System Tech 772,718 346,104 204,578 222,035
176 Corporate Performance-Key Account 189,419 31,484 0 0 0 0 157,935
523 Environmental Management 204,578 0 0 204,578 0 0 0
595 Conservation Demand Mgmt 378,721 314,621 0 0 0 0 64,100
Finance 19,323,244 1,902,053 17,421,191
205 Finance Directors 1,070,853 64,254 0 0 0 0 1,006,599
215 Corporate Finance 2,113,473 172,325 0 0 0 0 1,941,148
225 Customer Service - Billing 2,825,157 244,754 0 0 0 0 2,580,403
235 Customer Relations 2,016,425 456,711 0 0 0 0 1,559,713
236 Support Services 753,633 321,223 0 0 0 0 432,411
245 Business Solutions 2,553,721 34,465 0 0 0 0 2,519,256
255 CS - Payment Processing 1,173,816 24,946 0 0 0 0 1,148,870
256 CS - Collection 2,280,700 12,930 0 0 0 0 | 2,267,770
265 Accounting 1,859,727 375,433 0 0 0 0 1,484,295
275 Payroll 441,798 0 0 0 0 0 441,798
285 Financial Services 1,363,074 195,012 0 0 0 0 1,168,062
295 Rates 870,866 0 0 0 0 0 870,866
Corporate Lz meE 757,160
815 Joint Services Revenue 4,117,623 0 0 0 0 0 | -4,117,623
995 Corporate 11,538,705 0 8,461,405 0 0 0 3,077,300
996 Capital & Property Taxes 1,797,483 0 0 0 0 0 1,797,483
Grand Total 81,100,171 4,379,531 12,075,845 11,745,136 2,109,365 3,578,258 47,212,036

Thursday, March 26, 2009 Page 2 of 2
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2009 Budget Guidelines - Process Summary

2007 Actual results reviewed for comparative purposes

« 2009 rate application used as a starting point, calendarized to
reflect increase in rates effective May 1

o 2009 rate application achieves allowed ROE of 8.4%

o September — Draft 2009 Budget presented to AFC and Board of
Directors

* Further sensitivity analysis performed due to worsening economic
conditions and possible risks identified

December 10t — Board of Directors to approve Final 2009 Budget

Stréan g
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2009 Budget Guidelines

e Guidelines included:

— 2009 budget prepared to support budget filed in rate
application

— Rate application built in 7.2% distribution revenue growth
which resulted in a calendarized revenue growth of 5.9%

— Calendarized rate increase to customer is 4.7%

— OMZ&A projection from both a bottom up and top down
approach

— Rigorous bottom up process to support rate application and
budget development

« Maintained budget presented at September AFC and Board
meetings

Stréan g
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2009 Budget

($M) 2007 2008 2009
Actual Budget Budget

Calendarized

Distribution Revenue 114.6 112.7 119.3
Other Revenue 10.4 6.6 5.0
OM&A 45.9 41.4 47.2
Depreciation 29.7 31.8 35.6
Interest Expense 14.2 16.2 17.7
Income Taxes 14.1 10.9 7.9
Net Income 21.1 19.0 15.9
Rate Base ROE 10.5%* 9.0% 7.3%
Rate Base* 462.8 527.8 542.7

Power
Srream * Includes sale of excess fibre assets

YOUR CURRENT CONNECTION
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2009 OM&A
gggg ZQO7 2908 20_09
Approved Prictd | Prjctd | Prjctd
OM&A based on 3% p.a. inflation - 1%
productivity + 50% of customer growth $38.3 | $39.7 | $41.1| $42.6
Add:
MDMR 0.9
Meter Reading/Maintain/Reverification (0.8)
Apprentice Program 1.2
IFRS 0.8
Bad Debt 0.4
Capital Taxes 1.3
TOTAL $46.4
Items not in Rates Application (Donations & Sponsorships, M&A) 0.8
TOTAL OM&A BUDGET $47.2

Stréan g
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($M) 2007 2008 2009 | 2010 2011 2012 2013

Actual Forecast Budget | Forecast Forecast  Forecast Forecast
Base Cap Ex 320 31.2 33.1 | 33.1 33.1 331 33.1
New TS 3.4 9.7 28.6 | 10.1 7.4 344 8.0
New HO/Ops Centre 20.2 0.0 0.4 4.9 0.0 0.0 0.0
SMART Meters * 10.2 9.3 13.0 | 25.3 0.0 0.0 2.7
YRRT 0.0 0.0 59 | 121 6.6 6.6 7.2
CIS Initiative/JDE 0.0 0.0 0.6 8.5 5.3 4.3 1.3
407 Transitway 0.0 0.0 0.0 0.0 0.0 4.0 0.0
Other 1.6 9.2 3.6 3.9 194 226 19.8
Total Capex Budget 67.4 59.4 85.2 | 97.9 71.8 105.0 72.1

Power o |
s,'ream * SMART Meter installation to continue through 2010

YOUR CURRENT CONNECTION
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5 Year Financial Outlook

Approved Preliminary >

Budget Budget Forecast Forecast Forecast Forecast

($™M) 2008 2009 2010 2011 2012 2013
Total Revenue 580.1 593.3 611.4 631.1 651.6 672.7
Distribution Revenue 112.7 119.3 122.9 128.1 133.5 139.2
Other Revenue 6.6 5.0 54 5.5 5.6 5.6
OM&A 414 47.2 44.5 41.5 41.0 40.2
Depreciation 31.9 35.6 36.6 40.5 44.7 474
Interest Expense 16.2 17.7 18.7 21.1 21.8 22.9
Prov. for Income Tax 10.9 1.9 9.1 9.3 9.2 9.9
Net Income 19.0 15.9 19.4 21.2 224 24.3
ROE* 9.0% 71.3% 8.4% 8.4% 8.4% 8.4%
Net Capital 77.4 85.2 97.9 71.8 105.0 721
Tax Rate: 33.5% 33% 32% 30.5% 29% 29%

P Power F
rea *Based on OEB prescribed method of calculating Return on Equity

YOUR CURRENT CONNECTION
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Risks to 2009 Budget

Rate base subject to rate filing acceptance
Revenue requirement subject to possible disallowed items

Approved rate application ROE at less than 8.4% leads to revenue
shortfall

Potential weakening economy and customer growth not achieved at
3.2%

Rate implementation delayed to June 1, 2009

Budgeted distribution revenue based on stable weather pattern; risk
of warmer winter and cooler summer

Energy conservation pressure on distribution revenue

Potential fluctuation in interest rates resulting in increased interest
expense

Property tax higher than budgeted due to new building tax
assessment

Stréan g
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Conclusion

« Growth and diversified customer base provide some protection
against the economic down turn and help to favourably influence
achievement of Distribution Revenue

* The corporation will continue to examine process improvements and
opportunities for reductions in OM&A across the organization

 The merger with Barrie Hydro provides an opportunity for better
financial returns

« The OEB review process for the 2009 rate application will be
effectively managed by staff, so that the applied-for revenue is
provided on May 1, 2009

Power
Stream w ¥

YOUR CURRENT CONNECTION
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POWERSTREAM MISSION STATEMENT

To deliver reliable power and related services safely and efficiently to support
our customers' quality of life and to provide value to our shareholders.

POWERSTREAM VISION STATEMENT

We will be an innovative and socially responsible leader in
power distribution and related services in Ontario.

R3: Feb 19, 2008 Page 3 of 71
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EXECUTIVE SUMMARY

The 2007 PowerStream Distribution System Planning Report (DSPR) provides information on PowerStream’s
planning processes and the short term plans for system augmentation for the period 2008 — 2012. The Report also
provides a longer term forward looking vision of capital replacement/refurbishment expenditures through the
application of PowerStream’s Asset Condition Assessment model that balances the risk of asset failure with cost
of mitigation. It further addresses some potential future initiatives for enhanced planning methodologies.

PowerStream continues to experience a high level of growth. System Peak demand is expected to grow at a rate
of approximately 4% annually over the 2008-2012 time period. Growth is one of the major drivers for the short term
capital augmentation expenditures. The largest key expenditure required to service new growth is a new
transformer station expected to be in service in 2009. The majority of the $20 million cost of the station proper will
be spent in the 2008 — 2009 time frame, with a staged feeder connection plan from 2008-2011.

Reliability driven projects have been established to, as a minimum, maintain current levels of service to customers
compared to the previous 3 year moving averages of SAIDI, SAIFI and CAIDI. Feeders with deteriorating reliability
statistics (reliability indices or outage statistics) are targeted for review and remedial action plans are developed to
improve reliability statistics. In 2008, the focus will continue on implementing measures to ensure our planning
philosophy guidelines are adhered to including the purchase of two spare transformers for each of the transformer
station types. Reliability measures will be addressed through the continued refinement and development of the
Asset Condition Assessment program, feeder reconfiguration and balancing, radial feeder supply remediation,
distribution automation, improved design reviews for customer connections, participation on the smart grid initiative
and monitoring of new reliability indices such as ASAFI and ASIDI. Capacity measures are addressed through
feeder upgrades and the ongoing work to construct the next transformer station and associated feeders for a 2009
in-service date.

Other capital expenditures are driven externally by regulatory or grid authority directives such as the installation of
a capacitor bank at TS2 in Vaughan.

For the longer term, capital expenditures will be augmented through a detailed application of our Asset Condition
Assessment model. In 2007, Phase Il applied the ACA model to our Municipal Station Power Transformers, circuit
breakers and underground cable. Current indications are that planned replacement/refurbishment of the municipal
station transformers will not be required until 2023. In 2008, the Phase Il models will be refined, and Phase Il will
be applied to our remaining major asset classes

The forecasts for the 2008-2012 financial requirements are shown in Table 1.

R3: Feb 19, 2008 Page 4 of 71
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TABLE 1: SUMMARY OF TOTAL RECOMMENDED 2008-2012 CAPITAL DOLLARS

(all $ in 000)
A) Planning
2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects 4,891 8,200 9,900 8,925 12,900
Reliability Projects 3,201 5,452 5,278 3,928 4,780
Capacity Projects 6,570 32,506 3,900 7,323 22,562
TOTAL DOLLARS $14,662 $46,158 $19,078 $20,176 $40,242
B) Station Design
2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects $1,932 $415 $295 $1,026 $143
Reliability Projects $2,045 $277 $418 $2,912 $409
Capacity Projects $7,720 $11,285 $1398 $4,519 $17,820
Unplanned Projects $0 $0 $0 $0 $0
TOTAL DOLLARS $11,697 $11,977 $2,111 $8,097 $18,372
2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects $1,932 $415 $295 $1,026 $143
Reliability Projects $2,045 $277 $418 $2,912 $409
Capacity Projects $7,720 $11,285 $1398 $4,519 $17,820
Unplanned Projects $0 $0 $0 $0 $0
TOTAL DOLLARS $11,697 $11,977 $2,111 $8,097 $18,372
2008 2009 2010 2011 2012

R2: Feb 14, 2008
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BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects $1,932 $415 $295 $1,026 $143
Reliability Projects $2,045 $277 $418 $2,912 $409
Capacity Projects $7,720 $11,285 $1398 $4,519 $17,820
Unplanned Projects $0 $0 $0 $0 $0
TOTAL DOLLARS $11,697 $11,977 $2,111 $8,097 $18,372

It is expected that the proposed capital program will accommodate growth needs and maintain current levels of
service reliability to customers in conjunction with an effective annual maintenance program. See Appendices 3 &
4 for detailed description of the various projects.

R2: Feb 14, 2008 Page 6 of 71
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1.0

INTRODUCTION

1.1 Purpose

The 2007PowerStream Distribution System Planning Report (DSPR) provides information on the planning
processes that are in place to ensure the ongoing successful operation of the distribution system. Specific

outcomes of this report are designed to:

e Provide support for the corporate mission and vision statements and current key initiatives;

e Facilitate the efficient development of the distribution system to satisfy customer demand and
reliability needs through a 10 year load growth horizon;

¢ Provide a forward looking view of expected capital and distribution related OM&A expenditures to
support PowerStream'’s regulatory rate submission cases;

o |dentify short term period constraints and associated capital solutions for annual or multi-year budget
preparation;
e Comply with regulatory/legal obligations (if any) to report on PowerStream’s asset management plans

and processes.

2.0

PLANNING INFORMATION

2.1

PowerStream is one of the largest local electricity distribution companies in Ontario, providing service to
over 230,000 residential and business customers in the municipalities of Aurora, Markham, Richmond Hill

Infrastructure

and Vaughan (see map below) through a mix of 28kV and 44kV distribution infrastructure.

stream g

FOUR CLIEENT CONNFCTION

PowerStream Inc.

161 Cityview Boulevard,Vaughan, ON L4H OAS

St

Bayview Aye

omic gt npide fid

-

Nashv lle Rd

i

ey 27

Teston Rd

R

o1 Mackenzie Driva W~

Jane §;

400,
Jutherford Ad

Keels 5p

LA

Bathyrs;

P

3

=h

Cashier Locations
Town of Markham Civic Centre
101 Town Centre Boulevard

City of Vaughan Civic Centre
2141 Major Mackenzie Orive

Drop Box Locations
Town of Markham Civic Centre
101 Town Centre Boulevard

City of Vaughan Civic Centre
2141 Major Mackenzie Drive

PowerStream
161 Cityview Boulevard

]

|6th Ave

{mst

Lo

R2: Feb 14, 2008

Page 7 of 71



Schedule VECC 9-1

Distribution System Planning Report — 2007 Power
Stream
mcmzkrmrm

Fast Facts — December 31, 2006

Assets

One of the largest electricity distribution systems in Ontario with distribution assets valued at: $579 million

Distribution system consisting of -

overhead circuit wires: 1,854 km
underground cable: 4,075 km

Transformer stations: 10

Municipal substations: 17

Transformers: 29783

Switchgear: 1,367

Poles and pole structures: 32,073

Billing meters: 225914

Customers

Total (municipalities of Aurora, Markham, Richmond Hill and VVaughan) 228,666

Residential: 200,794

Commercial under 50 kW demand: 24.027

Commercial over 50 kW demand: 3.644

Large industrial user: 6

Sentinel lights: 148

Street lighting: 47

Service Area

Geographical size of service territory: 640.2 km?>

Distribution of Electricity

Total electricity billed in 2005: 6.801GWh

2006 system peak demand: 1,577 MW

All-time system peak demand: 1,577 MW

Average annual electricity consumption billed in 2006 -

Residential - per customer: 10,037 kWh
Commercial - per customer: 161,041 kWh
Employees 353

R2: Feb 14, 2008 Page 8 of 71
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2.2 Engineering Planning and Stakeholder Interests

The Engineering Planning Department is responsible for the long term development of the distribution
system.

The planning objective is to determine the optimum level of investment in distribution
capacity and the optimum configuration of the distribution system

These objectives are accomplished by having due regard to:
e corporate objectives;
e stakeholder interests;
e relative costs and benefits associated with alternative distribution development strategies;
e acceptable levels of risk;
e environmental factors that directly or indirectly impact on the efficient and reliable operation of the
distribution network;
o defensible processes for the selection of capacity and reliability related projects.

In carrying out distribution activities to support the Corporate Mission and Vision statements, stakeholder
interests have to be considered and factored into the short and long range planning processes.
Stakeholder interests vary and at times can be either complementary or conflicting. As a part of the
planning process, assumptions are made about the stakeholder interests. The assumptions and related
stakeholder interests are shown in Table 2 below:

R2: Feb 14, 2008 Page 9 of 71
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Table 2 — Stakeholder Interests

Stakeholders

Stakeholder Needs

Stakeholder Interests

Stakeholder Perception
of Planning Risks

PowerStream
Corporation

Accurate external/internal
information to set policy

Achieve mission vision
and objectives

Financial loss due to sub-
optimization of
operations; brand value
deterioration

Shareholders

Stable rate of return

Safe long term
investment

Financial and political
pitfalls

OPA Accurate load forecasting | Comprehensive utility Inaccurate information
forecasting process contribution to the IPSP
IESO Accurate real-time Utility adherence to Inaccurate or untimely
information and market technical and information for SIA
rule compliance by communication protocols
market participants
HONI Activity coordination Coordination of Inaccurate forecasts
transmission and affecting resource
distribution growth needs | commitments
Generators Stable market and ability | Clear rules and Distribution congestion
to connect to distribution processes for connection | affecting plant location
system and costs
Retailers Reliable supply to Maximize contract Loss of revenue
customers revenues

Provincial Government

Efficient, low cost and
reliable market

Reliable supply to
stimulate growth and
political goodwill

Localized negative
political impact

OEB

Efficient, low cost and
reliable market;
regulatory compliance

Minimization of regulatory
intervention

Regulatory intervention
and political decision
risks

Municipalities(non-

Reliable supply to

Consultations on

Supply/reliability

shareholders) customers activities within municipal | shortfalls affecting their
boundaries; visual constituents
aesthetics

Residential Customer Reliable supply and low Aesthetics Supply/reliability

rates

shortfalls; price concerns

Small Commercial

Reliable supply and low
rates

Rate stabilization or
reduction

Supply/reliability
shortfalls; price concerns
affecting business plans

Large
Commercial/Industrial

Reliable supply and low
rates

Rate stabilization or
reduction

Supply/reliability
shortfalls; price concerns
affecting business plans

R2: Feb 14, 2008
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2.3 Planning Process

2.3.1 General
Distribution System Planning can be defined as a rational process comprising field measurements
and analytical activities, which collectively ensure that specifications and authorization, including
appropriate lead times, are available for the most economic expansion and modification of the
distribution system to meet the electrical supply requirements of customers.

It should also be noted that Distribution Planning is a year round process. Issues of growth and
reliability are evaluated on an ongoing basis to determine optimal solutions that feed into the
annual budgeting process. Solutions incorporate corporate and stakeholder interests.

The typical planning cycle consists of seven steps:

Review of System Performance

Determination of Augmentation Needs

Development of Alternative Options to support Augmentation Needs
Selection of preferred/optimal options

Option Approval and Incorporation into the Budgeting process
Implementation of Options

Evaluation of Resultant Performance

Nooh~wbdE

The Planning process as practiced at PowerStream is summarized in Figure 2:

R2: Feb 14, 2008 Page 11 of 71
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Figure 1 — Distribution System Planning Process

Review

- Outage Reports
- Loading Reports

Review of System

Summarize

- Outage Reports
- Loading Reports

- Reliability Indices > Performance < - Note “Abnormal” Conditions
- Worst performing feeders
Information Collection "
(Internal/External) Model System
Collect Load Information Using Feeder Analysis Program(s)
- System Peak Loading - Review Adequacy of Existing Facilities
- Stations Loading - Verify Load Transfer Capability for (N-1)
- Feeders Loading - Assess the impact of Future Loads
- Region, Municipality Determination of - Predict Expected System
- Deficiencies in Accordance with
Load Forecast > Augmentation Needs < Established Planning Guidelines &
. Criteria, i.e. Voltage, Thermal Ratings,
Establish Load Growth Rate Ampacity Ratings etc.
Based On:
- PowerStream Load Forecast
(10 year Projection) Large Load Customer Request
- New Specific Customer Loads 4
- General Load Growth - Evaluate feeder loading availability
- Distributed Generation (DG) : - Evaluate station loading availability
- CDM Initiatives Development_of Alternative ]
- additional variables Options
to support Augmentation Needs

Mitigation - Short Term (0-3 yrs) Evaluation
Identify Supply Options to - Long Term (4+yrs) <——{ Evaluate & Rank the Various Supply
Provide Relief to Network Options in Terms of Economical and
Deficiencies & Constraints Technical Merits

A 4
) Report Solutions

External Contact Selection of :

— : : Preferred/OptimaI Options - Prepare &_Issue a Planning Report
Liaise with Appropriate External recommending the Preferred Plan(s)
Agencies to Verify Constraint - Obtain Concurrence from Stakeholders
Solution at Transmission Level or <+—

External to the Distribution Annual Planning Report
System: OPA; HONI; IESO
Annually Produce a Distribution Planning
Report which summarizes the preferred
) 4 plan(s)
Internal Option Approval and
- Select Projects according to mcorporgtlon into the
Budget guidelines & constraints Budgeting process External
Based on Cost/Risk Analysis
- Obtain EMT/Board Approval for  {— <4— Obtain Approval from External Agencies
Projects as appropriate i.e. Environmental,
3 OPA, HONI, IESO etc.
Planning Specifications Implementation of Options
- Issue Planning Specifications to > Performance Review
Engineering for Design &
Implementation

- Take into account Appropriate
Project Lead-Time i.e. Property
Acquisition, Environmental
Assessment etc.

v

Evaluation of Resultant

&

4

Performance

Review impacts on reliability and ability
to service growth performance

Review impacts on element loading and
flexibility
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2.3.2 Annual Studies and Reports

2.4

Each year, System Planning studies the performance of the distribution system, from the previous
year and prepares a:
e ‘“Load Balancing & System Reconfiguration Plan” for PowerStream South (27.6kV
system)
e “Load Balancing & System Reconfiguration Plan” for PowerStream North (44kV and
13.8kV systems)
e Studies for anomalies in the distribution system, such as radial supplies or poorly
performing segments of the system.
As aresult of these studies, capital projects may be suggested for submission to the
budget.

Planning Philosophy

PowerStream’s Planning philosophy was developed through a multi-step process review and analysis of
industry best practices in this area. The Planning Philosophy covers activities relating to:

Distribution Design

Distribution Capacity Planning
Distribution Risk Assessment
Distribution Reliability Planning

Specific steps can be seen in the Board approved Planning Philosophy Report.

24.1

Distribution Design

2.4.2

Nearly all loads, within PowerStream’s service area, are supplied from Dual Element Spot
Network (DESN) transformer stations either owned by PowerStream or Hydro One Networks Inc.

The 27.6/16kV distribution feeders are in an “open grid design” arrangement whereby multiple
feeders traverse a distribution area with multiple interconnections between the feeders at various
normal open points. In the event of a fault on a feeder or loss of supply to a particular feeder,
adjacent feeders have the ability to pickup supply to customers after operator intervention.

Distribution Capacity Planning and Risk Assessment

Although there are two alternative approaches to distribution planning - deterministic and
probabilistic, PowerStream Inc. has adopted the deterministic approach to planning.

The deterministic planning technique is based on an N-1 contingency criteria for planning and
capital works programs. The N-1 criteria means that all loads will continue to be supplied with a
major distribution network element out of service until that element is repaired or replaced,

effectively ensuring zero interruptions to customers following any single outage of a major network

element, such as a 230 kV supply circuit(s) or power transformer.

For overall planning objectives, at the transmission line and station transformer level,
PowerStream aims to achieve a distribution system that is capable of satisfactorily withstanding
any single contingency event. This will be achieved by applying a deterministic approach (N-1) to

planning the distribution system. This N-1 standard provides for the planned or unplanned removal
from service any 230 kV transmission line or station transformer without a sustained interruption to

customer loads.

Although not adopted by PowerStream, the probabilistic planning approach relaxes the strict rules
of the deterministic technique and studies are conducted to assess the amount of energy that

would not be supplied if a major network element were out of service. The system design does not

R2: Feb 14, 2008 Page 13 of 71
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243

change with probabilistic approach, only the timing of capacity additions and distribution
augmentations does.

Reliability Planning

244

Power Stream measures distribution system reliability in terms of industry and regulator
accepted component indices. These indices are customer oriented and have units of “frequency of
outage per year” and “outage duration in hours”.

The Ontario Energy Board requires that all distributors monitor the three basic system indices of
SAIDI, SAIFI and CAIDI on a monthly basis and report them annually. These three basic system
indices are defined as follows:

SAIDI = Customer Hours/System Customers
(i.e. the average length of interruption per customer on the system)

SAIFI = Customers Affected/System Customers
(i.e. the average number of times an interruption occurred per customer on the system)

CAIDI = Customer Hours/Customers Affected = SAIDI/SAIFI
(i.e. the average length of interruption per customer interrupted)

The Ontario Energy Board’s Guidelines are as follows:

“Utilities that have at least 3 years of data on the Service Reliability Indices should at
minimum remain within the range of their historic performance. All utilities are required to
monitor the indices monthly and report to the Board on an annual basis”.

PowerStream’s 3 Year (2004 — 2006 moving) Average is as follows:

SAIDI = 0.847
SAIFI = 1.259
CAIDI = 0.684

PowerStream’s regulatory target for service reliability is to remain within the range of the past
three year’s historic indices performance. Significant deviations from target service reliability
would trigger appropriate planning responses to restore service reliability to target levels.
PowerStream'’s internal reliability target is set through consultation with the Reliability
Performance Committee. There is no internal indices target for the 2008-2009 Budget program.
Target and associated reliability improvement programs/funding are to be determined for the
2009-2010 Budget period.

PowerStream Planning Principles (Criteria, Practices and Guidelines)

Below is a summary of PowerStream’s Distribution Planning Standards, which consist of Criteria,
Practices and Guidelines.

System Voltages

e The primary supply voltage for PowerStream shall be 27.6kV. In certain areas, where 27.6 kV
is not available, 44kV or 13.8kV may be utilized. Selection is governed by the Conditions of
Service.

Load Forecast (Practice)

e An annual summer/winter peak demand load forecast is prepared by System Planning for
each transformer station and associated feeders (usually over a 10 year window) forming the
basis of all planning assessments in the current year. Distribution facilities are planned and

R2: Feb 14, 2008 Page 14 of 71
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designed to meet the expected peak demand as outlined in the official corporate forecast. See
Section 2.8 for details.

Feeder Loading (Guideline)

All 16/27.6 kV feeders shall be designed for full backup capability over peak loading
conditions through the switching of load to an adjacent feeder or multiple adjacent feeders. In
order to facilitate this restoration capability, three phase feeder loading will be planned to a
maximum of 400 amps and 600 amps under normal and emergency operation, respectively.

In certain industrial/commercial areas a normal operating limit greater than 400 amps is
acceptable provided remotely controlled switching is available for load transfer to adjacent
feeder(s) during emergency condition.

Transformer Loading (Guideline)

Station Transformers maximum allowable loading, under contingency conditions, is the 10-
day limited time rating (LTR). This loading is 1.4 and 1.6 of the transformer-cooled rating for
summer and winter, respectively. Transformation capacity will be added when a station
reaches 100% of its 10 day limited time rating (LTR)

Number of Feeders at Transformer Stations (Practice)

For the purpose of determining the number of feeders emanating from a transformer station,
an average loading of 15 MVA per feeder will be used; (e.g. 27.6 kV nominal voltage,
transformer capacity 75/100/125 MVA, Summer 10-day LTR of 170 MVA, the number of
feeders is 12 with an average load per feeder of 14.2 MVA). Additional feeders should be
planned and placed into service when the average summer peak load per feeder exceeds 15
MVA.

Feeder Egress Cable & Overhead Conductor Size (Practice)

For 27.6 kV feeders, 1000 MCM Cu, XLPE (in a concrete encased duct bank where
required)_will be used for a length from the TS breaker to the cable riser switch or to a
suitable point (a switch) where the feeder separates and takes an overhead route. The
concentric neutral shall be single-point bonded, grounded at the station end. The riser end
shall be terminated with a 3 kV arrestor, without an isolator and a 2/0 copper ground lead. A
separate neutral conductor shall be used consisting of no more that two sizes smaller than the
phase conductor.

For the overhead part of the feeder main conductor, 556 MCM Al. on poles with armless
construction will be used. Overhead laterals of more than 200A that could be tied to another
feeder or feeder lateral will also have 556 MCM Al conductors. The neutral conductor will also
be 556 MCM Al within a distance of 1.0 km from the transformer station. Beyond a distance of
1.0 km, from the transformer station, 3/0 ACSR will be used as the system’s neutral.

Planning Horizon (Practice)

Short Term Planning Horizon = 0-3 yrs
Long Term Planning Horizon = 4+ yrs

Economic Analysis (Practice)

Lowest life cycle cost using discounted cash flow analysis. The economic analysis should
include capital and maintenance
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2.5

First Contingency

e First contingency (N-1) must be covered. Sufficient backup facilities should be planned so that
primary supply can be restored from an alternate source at peak demand in contingency of a
failure of a “major network component”.

Distribution Automation
e Distribution automation through remote switching is to be provided when cost justified
ensuring that any load lost during single contingencies can be restored in a minimum amount
of time. PowerStream applies the following criteria for the selection of remote switching :
a) Distribution feeder should be segmented, via automated switches, every 8,495
customer kilometers as a minimum (based on $87,500 per installed switch)
b) Feeder shall be segmented by RTU switches so that the loading of each
segment is no more than 150A.
¢) RTU switches should be deployed to satisfy System Control operational
requirements

Industry Standards
¢ Industry planning standards, that are an integral part of “good utility practice” and are common
to all distribution utilities, are summarized in Appendix 1.

Protection Philosophy

e PowerStream is primarily an overhead distribution system. Feeder protection shall incorporate
appropriate autoreclose settings to mitigate the impact of transient faults. In certain
circumstances the autoreclose setting will be disabled where all faults on the circuit are
expected to be permanent in nature. Trip saving protection will be enabled to allow fuses and
reclosers to isolate faults where they provide the first line of protection.

Transformer Stations
e All new transformation facilities will be built as Dual Element Spot Network (DESN) Stations.

e Currently, two types of DESN stations exist within the PowerStream service territory;
Bermondsey and Jones type. New stations will be Bermondsey type (75/125 MVA) stations.
The smaller (50/83 MVA) Jones type stations will be considered in areas of low growth and
areas of limited growth due to service boundary constraints.

Municipal Stations

¢ Municipal Stations will continue to be constructed, as required, in areas of 44kV primary
supply. The MS secondary supply voltage shall be 27.6 kV or 13.8kV as determined by the
nature and configuration of the load.

e Municipal Stations will not be constructed in areas of 27.6kV primary supply. New load will not
be added to existing Municipal Stations shall unless a 27.6kV supply is not available or
financially justified. Existing MS load shall be converted to 27.6 kV when cost/reliability
justified.

Asset Condition Assessment
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In order to achieve success, a business enterprise needs to optimally manage the risks associated with its
assets. Optimal asset management strategies are based on a holistic view, covering all business assets,
including physical, human, financial and information assets.

For a power distribution company, optimal management of the physical assets plays a crucial role in
ensuring the company’s success. Risk of failure of in-service assets can have significant consequences
that include worsening of supply system reliability, asset impairment, adverse safety impacts, adverse
environmental impacts and potential third party damage. Risk mitigation, on the other hand, often requires
substantial investments in form of either capital expenditure or maintenance activities and impacts both
the rate payers and shareholders. Best-in-class asset management strategies involve achieving the right
balance between the risk of failure and the cost of risk mitigation.

The typical Asset Management process gathers engineering and other technical information from
numerous sources and ties them to the annual budgeting process. The typical Asset Management process
has a number of steps:

1. Data capture

2. Asset evaluations, which translate condition and criticality information into repeatable, quantitative
measures.

3. Program development, which is a risk-based economic analysis to justify and prioritize spending
programs. For this project, the spending programs we are most interested in are risk-
management replacement and rehabilitation programs.

4. Program execution through the Budgeting process.

Asset Program Development
Evaluations *

Asset
Programs

Risk-Based
Inventory Analyses

Degradation

¢ B/C parameters ¢ Spending req.
HI formulation

HI Results

Failure conseq.

¢ Discount rate ¢ Prioritization
¢ Analytic. Meth. ¢ Cost of delay

BUDGETING

¢ Interventions ¢ Benefits
Failure prob.

Figure 2 — Asset Management Framework

PowerStream has adopted an Asset Management Framework created by Kinectrics Inc.

As the first step in adopting optimal asset management, an objective yardstick for accurate and
guantitative measurement of the health and condition of major assets, which would provide repeatable
results at any moment in time needs to be developed. By taking into consideration asset health
degradation processes and historic failure modes, appropriate algorithms are developed, relating the
results of visual inspections, laboratory tests and other relevant demographic and operating parameters to
a normalized health indicator, referred to as “Health Index”. Health indices determined in this manner,
allow sifting and ranking of the entire population of a specific asset class into categories ranging from “very
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2.6

poor” to “like new” conditions, and they will also permit quantitative determination of asset failure risk for
each category, using probabilistic techniques. All consequences of failure for each asset class are
identified and the overall impact of failure risk of an asset quantified using probabilistic techniques.
Practical risk mitigation options for each asset category are identified and cost estimates for each
mitigation option are prepared. With this model, optimal investment decisions are made by balancing the
value of risk against the risk mitigation costs.

Figure 3 - PowerStream’s Overall Asset Condition Assessment Process

Networks’
Business
Values

Distribution
Networks’ Core
Delivery Assets

v A4 Using PowerStream'’s Provide Industry
Identify Asset _| Prioritize Asset | Asset Management .| Practices for ACA
Classes » Classes »| Framework, ldentify ACA >
Criteria

Detailed ACA Process Specific to Each Asset Class

Carry Out ACA A 4
Field Audits Asses Asset Collect Necessary ACA Revise ACA

Condition Information Criteria as
(e.g. via ACA surveys or Appropriate
Maintenance &

A

A
A

Inspections

Priority Classes for Asset Condition Assessment
It is PowerStream’s intent to optimize the ACA effort by concentrating initial efforts on those assets that
represent the highest priority, have a high asset value and represent a high risk to the business.

This process can be accomplished by grouping the assets into logical asset classes. These classes can
be further grouped into three categories and prioritised into Priority 1 (P1); Priority 2 (P2) and Priority 3
(P3) based on the asset value to the business (Table 3).

R2: Feb 14, 2008 Page 18 of 71

18



Schedule VECC 9-1

Distribution System Planning Report — 2007 Power
Y g rep Stream

YOUR CURRENT CONNECTION

Table 3 — Priority Categories

Priority 1 (P1) Priority 2 (P2) Priority 3 (P3)
Asset Class Asset Class Asset Class
Power Transformers/and Tap Primary Underground Cables & Distribution Transformers
Changers (ULTC's) Associated Terminations (Elbows) (Pole/Pad Mount)
230 kV Switches TS Oil Containment System Fuses
Transformer Stations Switchgear Substation HV Switches & Fuses Fault Indicators

c/w relays, instrumentation etc.

Transformer Stations Egress Substation Sites & Structures Concrete / steel/ composite poles
Cables & Terminations

System Spare Transformers Overhead Line Conductors
Station Capacitors & Reactors Wood poles
Station Remote Terminal Units RTU’s - Communication
(RTU’s) Infrastructure
Wireless, Fiber, Hardware, Data,
Voice
Protection/Control Distribution System Switchgear
Relay Building Qil, Gas and Air Insulated
Substation Breakers/Reclosers & Switches:
Switchgear Scadamate, Alduti,
In-Line

Substation Transformers

Priority 1 assets represent the highest priority assets and are of high value in terms of program
expenditures or high risk to the business.

Priority 2 assets are second in priority with moderate program expenditures and moderate risk to the
business.

Priority 3 are the lowest in priority with low program expenditures or low risk to the business. A number of
assets in this category are considered “run to failure” assets. Assets in this category tend to have relatively
consistent historical spending.

For the assets, detailed asset condition assessments are carried out that involve documenting asset
description, demographics, condition criteria, comparison with industry practice and condition assessment
results. Program development to prioritize spending will be part of the budgeting process. Limited
program emphasis will be placed on the asset condition of P3 assets, because acquiring asset condition
information on these assets is of “low” value for the following reasons:

e The assets are of low dollar value in terms of ongoing investments and it is not cost effective or
practical to collect ACA information on these assets e.g. Distribution Line Fuses.

¢ When these assets fail, risks and consequence costs are considered relatively low and managed
processes exist to quickly identify and repair or replace assets that have failed, or are about to fail
(“run to failure”), e.g. pole-top transformers.

e Programs that are developed are likely to support historical replacement expenditures in the
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respective asset category

Priority Asset Detail

Transformer Stations (TS) - Power Transformers

PowerStream has 10 - 75/125 MVA and 10 — 50/83 MVA Power Transformers located at 10 DESN
stations. Location, description, age and condition information is noted in Table 4 below:

Table 4 — Power Transformer Health Indices

Location Position Manufacturer Model MVA Nameplate Age T:SLT
Greenwood -Vaughan MTS #1 T1 TTI ABB 125 17 94
Greenwood -Vaughan MTS #1 T2 TTI ABB 125 17 80
Greenwood -Vaughan MTS #1 Expansion T3 ABB ABB 125 14 93
Greenwood -Vaughan MTS #1 Expansion T4 ABB MR 125 1 89
Torstar - Vaughan MTS #2 T1 ABB ABB 125 14 84
Torstar - Vaughan MTS #2 T2 ABB ABB 125 14 86
Lorna Jackson - Vaughan MTS #3 T1 ABB MR 125 5 86
Lorna Jackson - Vaughan MTS #3 T2 ABB MR 125 5 86
Lazenby MTS1 - Richmond Hill MTS#1 T1 Hyundai MR 125 14 81
Lazenby MTS1 - Richmond Hill MTS#1 T2 Hyundai MR 125 14 84
Lazenby MTS1 - Richmond Hill MTS#2 T1 Pauwels MR 83 4 88
Lazenby MTS1 - Richmond Hill MTS#2 T2 Pauwels MR 83 4 94
J.V. Fry - Markham MTS#1 T1 Ferranti Packard FP 83 20 92
J.V. Fry - Markham MTS#1 T2 Ferranti Packard FP 83 20 92
A.M. Walker - Markham MTS#2 T1 TTI ASEA 83 18 94
A.M. Walker - Markham MTS#2 T2 TTI ASEA 83 18 87
D.H. Cockburn - Markham MTS#3 T1 ABB ABB 83 14 88
D.H. Cockburn - Markham MTS#3 T2 ABB ABB 83 14 86
D.H. Cockburn - Markham MTS#3 Expansion T3 Pauwels MR 83 2 94
D.H. Cockburn - Markham MTS#3 Expansion T4 Pauwels MR 83 2 94

All power transformers have been assessed as “Very Good” or “Good” condition. No planned

refurbishment or replacement needs are noted within the timeframe of this report.

As additional Priority Assets get evaluated through the Asset Condition Assessment program, they will be
detailed in this section. See Table 5

2007 Transformer Events

On June 19, 2007 a lightning storm passed through the Vaughan area causing a total station outage at
Vaughan TS#3. 102 MW of power was restored for the 10 feeders from adjacent supplies at Vaughan
TS#1, Vaughan TS#2, Kleinberg and Woodbridge. Vaughan TS#1-T4 and Richmond Hill TS#2-T4 also
tripped off load with no load loss. Relay settings for the affected station were reviewed and amended.

On November 15, 2007 a forced outage of J.V. Fry T2 occurred due to a failure of an external low voltage
bushing. The transformer remained out of service for approximately 3 weeks. The failed low voltage
bushing as well as the other two phase bushings were replaced. A subsequent examination and testing of
the transformer indicated no internal damage to the unit and the unit was returned to service in December,
2007.
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Table 5 - Asset Condition Assessment Optimal Replacement Schedule (10 year horizon)

$$in 000,000

Item 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
75/125 Power $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Transformers
50/83 Power $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Transformers
230kV Disconnect TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Switches and
structures
TS Switchgear & CB $0 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8 $0.8
MS Switchgear and CB
TS Cap Banks and TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Reactors
TS RTU TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Primary Underground $0 $2 $4.5 $7.1 $7.1 $7.1 $7.1 $7.1 $7.1 $7.1
Cable & TS Egress
Cables
TS Building, ol TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
containment, services
Wood Poles TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Concrete Poles TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Fibre Poles TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Composite Poles TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
MS Power $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Transformers
MS structures, TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
switches, fuses
Distribution Switchgear TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Distribution switches TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
(manual)
Distribution switches TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
(remote control)
Dist. RTU, comm. TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
lines, radio equip.
Distribution padmount TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
TX
Distribution Overhead TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Tx
Distribution Fuses, TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Insulators, Arresters

NOTE: Based on the initial ACA program output and constrained through the budget approval process.
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2.8

Load Forecast (2008-2017)
As noted in Section 2.5, PowerStream prepares an annual load forecast for the upcoming ten year period.

The load forecast is prepared by comparing trend analysis software results to weather normalized end use
forecasts. The weather normalization is based on normal, hot and extreme conditions, while the end use
forecast is based on normal, low and high growth. All forecasts include CDM and price elasticity impacts.
The load forecast for the period of 2008 — 2017 is noted below, and is summarized in Table 11.

Three different forecast results are utilized depending on the audience and application.

1.Submission to Hydro One, the IESO, the OPA and the OEB

The coincident peak demand forecast of Base growth under the “1 in 2” (“normal”) and “1 in 10” (hot)
weather scenarios with 5% peak reduction through CDM by 2007, and with price elasticity impact is
provided to external agencies for capacity planning purposes.

2. Internal Financial/Revenue forecast purposes

The coincident peak demand forecast of Base growth under the “1 in 2” (“normal”) weather scenarios with
5% peak reduction through CDM by 2007, and with price elasticity impact is provided for internal
financial/revenue forecast purposes.

3. System Capacity Adequacy Assessment

Coincident peak demand forecasts of Base growth under the “1 in 10” weather scenario without CDM and
without price impact are provided for system capacity adequacy assessment.

Table 11 PowerStream Coincident Peak Demand Forecast -Base growth (MW)

Purpose Item Weather| 2006* 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
OPAIOEB  |Peak (MW) lin2 1,481 1,375| 1,420 1,453 1,486 1538 1,592| 1,647 1,704 1,763 1,823
1in10 1,491 1,540 1,576 1,612 1,668 1,727 1,786 1,848 1,911 1,977

Financial/ [Peak MW) | 1in2 1481 1375|1420 1453| 1486 1538 1502 1647] 1704| 1,763 1,823
Revenue \Energy (GWh)| 1in2 6,720| 6623 6842 6998 7,060 7411 7.660| 7935 8210 8492 8783

Capacity [Peak (MW) | 1in10 1481 1,533 1504 1642 1,691 1,742 1794 1848 1,904] 1,961 2,020

Assessmant peak (MVA) | 1in 10 1,646 1703] 1,772] 1,825 1,879 1,936| 1,994 2,054| 2115 2179 2,244

*Actual

The load forecast indicates that bulk transformation capacity increases, based on standard 75/125 MVA
DESN station transformation capacity, are required in 2010, 2013 and 2016.
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2.9 Inclusions from 2007
2.9.1 Load Based Reliability Indices
In 2007, PowerStream investigated the applicability of Load Based Reliability Indices. These
indices use the load interrupted rather than the number of customers interrupted to calculate
frequency and duration of interruptions.

The study investigated 56 key accounts and provided these results (Table 7A from the report):

Table 7A: Reliability Indices Comparison-2007

Key Customers PowerStream
SAIFI 1.36 ASIFI 1.28 SAIFI 1.543
SAIDI 115.32 ASIDI 109.47 SAIDI 130.80
CAIDI 84.97 ASIRI 85.57 CAIDI 84.30

Table 7A indicates that there is no significant difference between customer based indices and load
based indices.

Excluding Major Event Days in 2007 from the calculations, reliability indices were recalculated and
results are shown in Table 7B (from the report).

Table 7B: Reliability Indices Comparison-2007

Key Customers PowerStream
SAIFI 1.13 ASIFI 1.04 SAIFI 1.179
SAIDI 41.02 ASIDI 34.22 SAIDI 55.69
CAIDI 36.46 ASIRI 32.79 CAIDI 47.24

Table 7B indicates that:

o ASIFI is approximately the same as SAIFI.
e ASIDI is 17% lower than SAIDI.

e ASIRI is 10% lower than CAIDI.

In other words, the 56 key customers experience the same number of interruptions in terms of
customers and kVA connected, but the outage duration was much shorter in terms of kVA
connected.

As a result of the study, the recommendation with respect to load based reliability indices is:

Stepl: As a pilot project, indices for the 56 key customers are to be calculated for 2007 and
compared with the results of 2006. The results of 2006 and 2007 are to be presented to
PowerStream'’s reliability committee in early 2008. A decision should be made by the
committee if load based indices should be:

¢ implemented on the key customers for 2008 and reported monthly with the other
normally reported indices

e implemented in 2008 on a larger scale with more customers and reported monthly
with the other normally reported indices.
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2.10

2.11

2.9.2

e not implemented as standard reporting indices.

Step 2: If results from step 2 are proven to be valuable, load based reliability indices shall be
applied to all customers in PowerStream; in the same way as customer based indices are
calculated and monitored. Targets would then need to be developed and monitored.

CAIDI Calculations

In 2007, PowerStream investigated the applicability of applying a methodology to calculate the
improvement of CAIDI as a result of capital works that improve restoration times.

The report dealt exclusively with the system configuration factor as it pertains to system planning
related budget project recommendations. The goal was to develop a methodology to be applied to
projects in order to demonstrate an improvement, however small, in CAIDI

For projects where restoration times can be improved, a calculation, performed on a standard
form, will be performed and will include the reduction in outage restoration time for a feeder(s), the
number of customers for both before and after construction which are used in calculating the new
indices.

The calculation will be based on individual feeder indices, then applied to the system indices.

There are many locations that a fault could be applied to the proposed configurations. For the
purposes of establishing a reliability index comparison, the perceived worst outage (ie longest
restoration time) will be used. The calculation will be based on the existing configuration at the
time the calculation is performed.

These will be applied for future recommended projects as a ranking tool for best CIADI
improvements.

2008 Initiatives

2.10.1

2.10.2

Safety Calculator

In late 2007, The Electrical Safety Authority (ESA) created a “Ranking Tool for Distribution
Related Equipment’, a system that will assist utilities in determining priorities to ensure public and
worker safety in Ontario.

Engineering Planning will be applying this risk assessment tool to future recommended projects to
facilitate the identification of electrical safety risks and to prioritize projects with respect to public
safety concerns.

Worst Performing Feeders

Proposed in the 2008 work plan for System Planning is a review of the historical worst performing
feeders, performing a root cause analysis on outages and preparing a report with appropriate and
relevant improvement recommendations for the EMT. This will become an annual exercise.

Contingency Plans

Contingency Plans are required to deal with any asset related event that affects the proper functioning of
the distribution system. Contingency planning with respect to this document will deal with potential high
impact low probability (HILP) events that can have major repercussions on the distribution system and our
customers. This will mostly apply to Priority 1 assets. All other events, that are generally regular
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occurrences, low impact, low scope and have established processes to deal with them, are not part of this

document. The HILP events considered here are shown in the Table 6 below:

Table 6 — Contingency Plans

Asset Class Contingency Event Contingency Plan
TS Power Transformer failure requiring 1. Spare Transformer
Transformers off-site servicing 2. Storage location for spare
3. Individual plans to move spare to
affected TS
4. Individual connection plans for
each TS configuration
TS Switchgear Cell(s) | Cell or multi-cell failure 1. Spares — Critical parts list
2. Contact plan for manufacturer
repair support
3. Spare cell
4. Feeder emergency loading
capability
230kV switches Switch failure — non-repairable 1. Spare switch(s)/parts
2. Storage location for spare(s)
3. Individual mounting plan(s) for
each TS structure
TS Feeder cables Failure of one or more 1. Spare cable reel
underground cables
TS Capacitor banks Failure of significant portion of 1. Spare Capacitor cans
capacitor bank 2. Contact plan for manufacturer
repair support
TS Reactor failure Failure of reactor 1. Spare reactor
Station RTU Failure of RTU leading to loss of 1. Standby staff to man station
station control 2. Contact plan for manufacturer
repair support
Station Protective Device failure leading to 1. Spare — Critical Parts list
Devices full/partial loss of station
Poles Loss of high number of pole 1. Stock poles
structures through high impact 2. Supplier stock
event(severe weather, etc.) 3. Neighbouring LDC stock

In all cases if available contingency measures prove insufficient, rotating load shedding may be required to
ensure equipment is not loaded beyond approved tolerances.

212

Review of Previous System Planning Report

The performance of the previous planning report needs to be annually reviewed to:

1. determine actual progress versus the plan;

2. evaluate and compare actual performance of the plan against targeted performance objectives;

3. identify any gaps in the plan and resultant performance improvement initiatives.
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The 2007 Distribution System Planning Report is the second comprehensive summary of plans and

planning processes presented in this format.

Plan Progress

The 2007 Budget identified a number system augmentation projects. Status of those projects is shown in

Tables 7 and 8 below:

Table 7 - System Planning Projects

Recommended Projects Details Received Project
Budget Approval Completed
Asset Condition Assessment Phase 2 Yes Yes
York Region Land Development Map tools No No
Spare 75/125 MVA transformer Yes P
Power Factor Meters and Recorders tools No No
Markham TS4 land purchase acquisition Yes No
Environmental Assessment Consulting consulting Yes IP
IESO Connection Assessment Yes n/a
HONI feeders purchase No n/a
North Lake road Conversion to 3 ph No n/a
Denison, Warden to Esna Park feeder extensions No n/a
SCADAMATES 20 locations No n/a
Table 8 - Station Design & Construction Projects
Recommended Projects Details Received Project
Budget Approval Completed
Fibre Communications Expansion SONET Ring Yes Yes
extension
Corporate LAN communications east/west tie Yes Yes
Greenwood TS Drainage Improvement Yes Yes
Torstar TS Cap Banks No No
Lazenby TS video surveillance No No
Lazenby TS control ducts Between TS1 and Yes IP
TS2
Markham TS2 drainage study Yes 90%s
Markham TS1 cap bank replacement Yes Yes
230kV Back-up line protection settings Yes 75%
12M3 and 22M5 reclosers Yes 90%
Markham TS4 New station Yes IP
Aurora MS6 second tx Yes IP
IP = In progress
Performance Targets
Reliability comparison — The projected SAIDI,SAIFI, CAIDI indices for 2006 and the 3 year SAIDI, SAIFI,
CAIDI averages for 2004 — 2006 are:
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2007* 2004 — 2006
Average
SAIDI 2.090 0.847
SAIFI 1.419 1.259
CAIDI 1.473 0.684

* end of October
Plan Gaps and Performance Improvement Initiatives

Noted gaps in the previous plan -
o At the transformer station level , the lack of spares for the 50/83 MVA transformers continues to
elevate N-1 contingency risks
e Distribution automation has not kept pace with system growth.
o Feeder augmentation plans have been deferred to future budgets

Performance objectives not achieved — System reliability performance is outside range of previous
performance

Deteriorating performance as compared to previous plan - there has been a significant increase in outage
frequency and duration at the customer and system level that may indicate a need to address power
restoration issues through enhanced operational processes, contingency planning and distribution
automation. It is noted that severe weather events early in 2007 were the prime contributors to the decline
of service reliability.
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3.0 SUMMARY & RECOMMENDATIONS

It is recommended that capital funding, in the areas noted below, be included in the 2008 and 2009 Budget
Programs. Specific program details are in Appendices 3 and 4.

Table 9 — Summary of Total Recommended 2008-2009 Capital Funds

(all $ in 000)
A) Planning
2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects 4,891 8,200 9,900 8,925 12,900
Reliability Projects 3,201 5,452 5,278 3,928 4,780
Capacity Projects 6,570 32,506 3,900 7,323 22,562
TOTAL DOLLARS $14,662 $46,158 $19,078 $20,176 $40,242
B) Station Design
2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects $1,932 $415 $295 $1,026 $143
Reliability Projects $2,045 $277 $418 $2,912 $409
Capacity Projects $7,720 $11,285 $1398 $4,519 $17,820
Unplanned Projects $0 $0 $0 $0 $0
TOTAL DOLLARS $11,697 $11,977 $2,111 $8,097 $18,372
2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects $1,932 $415 $295 $1,026 $143
Reliability Projects $2,045 $277 $418 $2,912 $409
Capacity Projects $7,720 $11,285 $1398 $4,519 $17,820
Unplanned Projects $0 $0 $0 $0 $0
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TOTAL DOLLARS $11,697 $11,977 $2,111 $8,097 $18,372
2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects $1,932 $415 $295 $1,026 $143
Reliability Projects $2,045 $277 $418 $2,912 $409
Capacity Projects $7,720 $11,285 $1398 $4,519 $17,820
Unplanned Projects $0 $0 $0 $0 $0
TOTAL DOLLARS $11,697 $11,977 $2,111 $8,097 $18,372
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Appendix 1

Distribution System Planning Standards (Criteria, Practices & Guidelines)

Following is a summary of general Distribution System Planning Standards, common to all LDCs,, which consist of
Criteria, Practices and Guidelines. The are an integral part of “good utility practice” in distribution planning.

Voltage Level (Criteria)
Service voltages shall comply with the standards of the Canadian Standards Association, CSA
Standard CAN3-C235-83.

CSA Standard CAN3-C235-83 “Preferred Voltage Levels for AC System, 0 to 50,000 volts™

Recommended Voltage Variation Limits for Circuits up to 1000 volts, at Service Entrance

Nominal System Voltage Variation Limits for Circuits up to 1000 v,
Voltage at Service Entrances

Extreme Operating Conditions

Mormal Operating Conditions

Single-Phase

1201240 106/212 1100220 125/250 1277254
240 212 220 250 254
480 424 440 500 508
600 530 550 625 B35

Three-Phase

4 - Conductor

120/208 Y 110/130 1121194 125/216 1277220
240/416 Y 220/380 224/388 2507432 254(440
2771480 Y 245i424 254/440 2B8/500 293/508
347/600 Y 306/530 318/550 260/625 367635

Three-Phase
3 - Conductor

240 212 220 250 254
480 424 440 500 508
G600 530 550 G625 B35

Voltage Unbalance (Guideline)

Voltage unbalance is defined as the maximum phase voltage deviation from the average phase

voltage, as a percentage of the average phase voltage. All single-phase load additions shall be connected to the
main feeder in a manner to balance the overall three-phase load with respect to voltage. The goal is to maintain
the individual phase voltages of a main three-phase feeder to within 3% of each other.
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Current Unbalance (Guideline)

Current unbalance is defined as the neutral current or approximately the maximum phase current deviation from
the average phase current, as a percentage of the average phase current. Feeders with a phase current deviation

in excess of 20% from average will be considered for rebalancing.

Voltage Flicker (Guideline)

Flicker can be defined as a perceptible change in lamp output produced by a sudden change in supply

voltage.

THRESHOLD OF OBJECTIONABLE VOLTAGE FLICKER
o
(=]

Voltage Dip Voltage Dip 1

5. S— == T———

-
OBJECTIONABLE

L 3HN9OI4

NON OBJECTIONABLE

pay @ HR. : " MIN. ' SEC.

Fregquency of Voltage Fluctuation or Number of Starts

Neutral Potential (Guideline)
Neutral Potential of up to 10 Volts is acceptable.

Power Factor (Guideline)
Power Factor on feeders as measured at the station bus shall be kept at a minimum of 95% at peak
load and a maximum of 100% at light load periods.

Feeder Line Loss Reduction (Practice)

Losses on three phase feeders should be kept to a minimum through the use of appropriately sized
conductor, optimal feeder loading and load sharing, phase balancing, and in some cases,
applications of shunt capacitors. At the present time the industry standard for a typical Urban utility
is in the range of 2.5 -3.5%.

Harmonics (Guideline)

Harmonics are frequencies other than the standard 60-cycle waveform, which can contribute to the
malfunction or inefficient operation of electrical devices. Harmonics are usually introduced onto the
distribution feeders via non-linear equipment and can be propagated through the system. All
customer owned equipment that is connected to the distribution system would be required to comply
with the applicable standard such as the IEEE 519 and IEEE STD. #519-1992.

Reliability (Guideline)

The Regulator’s Guidelines are as follows:

“Utilities that have at least 3 years of data on the Service Reliability Indices should at minimum
remain within the range of their historic performance. All utilities are required to monitor the indices

a 812 i 2 5 102301 2 5 =203 i 2 5 10 2030

T P P

20V Base
-6

-5
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monthly and report to the Board on an annual basis”.

Maximum Fault Duration and Ground Potential Rise (Criteria)
Maximum fault duration on lines involving joint use with communication facilities is 3 sec.
Maximum neutral Ground Potential Rise (GPR) is 3000 Volts (CSA C22.3, #5)

Thermal Loading

During normal operating conditions (all elements in service) the load on all network elements should
not exceed established normal ratings (continuous loadability). In contingency condition (loss of a
major network element), the load on the remaining elements should not exceed established
emergency/limited time ratings. Emergency ratings indicate loadability of equipment for short
periods of time and accepting a loss of life of the equipment.

Overhead Conductors (Guideline)
The maximum conductor ampacity based on Perpendicular Wind of 0.61 m/s, Conductor Temperature 90° C, and
Ambient Temp. 30° C is as follows:

Conductor Ampacity
556 Al 777 A.
336 Al 564 A.

4/0 ACSR 422 A.

3/0 ACSR 365 A.

1/0 ACSR 273 A.

Underground Feeder Station Egress Cables (Guideline)

All new underground station egress cables can be Single-Point or Two-Point bonded. When Single-Point bonded
is used, a separate neutral is required. The size of the neutral cable shall be no smaller that two sizes below the
phase conductor.

The following table shows typical cable ampacities for both grounding options. For site-specific normal and
emergency rating, site-specific calculations should be carried out.

The following ampacities are based on 90° C for conductor, 25° C for ambient (soil), thermal
resistivity of soil is 90°C cm/watt, and burial depth is approximately 3 m.

Cable Size Circuits in Duct bank Two-Point bonded Single-Point bonded
500 MCM XLPE, Cu* 1 395 A 542 A
750 MCM XLPE, Cu* 1 439 A 678 A
1000 MCM XLPE, Al* 1 - 617 A
750 MCM XLPE, Cu* 2 373 A 576 A
1000 MCM XLPE, Al* 2 - 524 A
1000 MCM XLPE, Cu* 2 - 630 A

*A general guideline for determining cable ampacity for multiple feeders in a duct bank is to find the
rating from the cable manufacturer for the particular cable in duct and then apply a de-rating factor of 0.7.
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APPENDIX 2

Asset Condition Assessment Framework

The following sections describe the asset management framework in detail. The framework basically
comprises of the following three elements:

> Management process for a specific asset class
> Overall asset management planning process
> Process for development of a budget for unscheduled maintenance.

Management Process for a Specific Asset Class

Figure 1 shows the flowchart recommended to be employed to support decisions for a specific asset class.

This process employs inputs related to asset condition, criticality, and functionality to perform risk-based
economic analysis. The results of this analysis will be evaluated against external drivers, such as
corporate goals, regulatory requirements, and health and safety goals, to produce an intermediate
program. This intermediate program will be initially developed, considering only the single asset group in
guestion. The program will then be considered for all asset group in optimizing the overall asset
management plan.

Asset Evaluations

j——— — Risk Matrix
Asset _ I
I| Demographics o )
| Asset Condition I > ;J_g Med |g%i5ég|§$
\ 4 | n O : DRIVERS

| Condition/Failure S Low « Corporate Values

Correlation '|_> o - Economic/Financial
| Good Fair  Poor Constraints
I Coné%clltj:nce | > Health Index * Environmental and Safety
- I ¢ Resource Capabilities

l ¢ Regulatory Requirements

* Superseding Programs

Functional . .
—D . ;
Issues Risk Analysis Benchmarking

Evaluation of .
. Intermediate Program
other drivers

Other
Intermediate
Programs

Overall Asset
Management
Process

Figure 1 - Management Process for a Specific Asset Group

Asset Evaluation Inputs

The first group of inputs is grouped under Asset Evaluation inputs, as shown inside the dashed box.
These inputs define the status of health and condition of existing asset categories, providing an indication
of probability of failure risk as well as the consequences of failure. In order for the model to provide
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accurate results with high confidence levels, it is important that the required information on assets be
available.

Asset Demographics includes historic information on assets to permit them to be divided into appropriate
categories, so that assets within each category can be independently assessed. Common asset
demographic input parameters include asset age, asset quantity, asset type, installation location, and
other distinguishing parameters of use.

Asset Condition input parameters include results of visual inspections, in-situ testing, laboratory testing or
other diagnostics that might provide information on asset health and condition. By assigning appropriate
weights to various condition indicators, a normalized health index, indicating the asset health on a scale of
“0 to 100" is intended to be developed.

Condition/Failure Correlation is based on historic failure modes and trends and translates the asset
demographic and asset condition information into failure probability. Equipment procurement
specifications, historic loading trends, environmental conditions and past preventative maintenance
practices, all play a role in determining asset failure probability and will be taken into account.

Consequence Cost is the sum of all anticipated financial consequences of asset failure based on
probabilistic model, which is a function of the criticality of the asset within the supply system network.
Consequence costs include asset replacement cost, customer loss due to power interruption, other
customer damage, environmental and safety effects, and all other impacts. All tangible consequences of
asset failure will be expressed quantitatively; by taking into account asset functions, (e.g., dead-end poles
versus tangent poles; heavily-loaded transformers versus lightly-loaded ones).

In addition to the asset evaluation inputs described above, there are external drivers that impact the
investment decisions. Table 1 lists the asset evaluation inputs along with the external program drivers that
can be employed during in the asset specific management process. This list should not be considered
exhaustive; it is intended to give an idea of the types of inputs expected to be included in the final process.

Table 1 - Asset Management Process Inputs
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Process Inputs

Input Types

Asset
Evaluation

Program
Drivers

Condition

Performance (including outliers)

Benchmarking

Criticality

Consequence cost

Corporate values

Regulatory requirements (ie, OEB)

Safety and environmental

O N[ W]

Tertiary regulation (ie, legislative)

=
o

. Cost and benefit of action

-
[N

. Probabilities

=
N

. Capacity and ratings

=
w

. Resource cababilities

[EEN
SN

. Target IRR, NPV, etc.

=
(6]

. Cash flow

=
(o]

. Duration in specific environment

[EEN
~

. Industry standards

[N
o]

. Demographics

=
©

. Politics and history

N
o

. Stakeholders and customers

N
[y

. Industry peer (ie, transmission)

N
N

. External drivers (ie, development)

N
w

. Obsolescence or new technology

N
N

. Options

N
ol

. Demand projections

N
o

. Depreciation

Risk Matrix

The risk matrix is used to prioritize assets based on valuation of the risk, which is defined as the product of

failure probability and consequence cost. The entire population within an asset group is distributed
throughout the matrix, based on the asset failure probability and the consequence risk cost for each

member. Those assets further right and up in the matrix carry more risk, and are therefore higher priority,
than those lower and left.

Functional Inputs

Functional inputs reflect operational factors affecting asset’s ability to carry out its intended functions and
include capacity, voltage level, short-circuit level, or other characteristics of the equipment that may affect
the plan for the asset for reasons other than their condition or risk. These inputs relate the capability of the
asset to the operational requirements, for example heavy loading on a transformer, that will influence or
drive a requirement to replace the asset.

Risk-Based Economic Analysis

The economic analysis combines the asset's risk profile and functional issues and compares them with
risk mitigation investment requirements to develop an economically sound overall plan for maintaining or
replacing the asset.
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Assessment of Other External Drivers

All tangible costs and benefits will be considered in the economic and risk analysis. However, some
external drivers may be difficult to quantify or may simply be significantly more important and may override
other considerations. These will be considered separately as a series of "gates" through which the asset
plan must pass. As indicated in Figure 2, these external drivers include:

Corporate values

Economic and financial constraints
Environment and safety

Resource capabilities

Regulatory requirements

YV V. V V V V

Superseding programs

> Benchmarks

One benefit of considering these drivers after the economic analysis is that it clearly demonstrates the cost
of the drivers based on the changes in the asset program.

Intermediate Program

The final output of this process is the Intermediate Program. This is an optimized plan for the single asset
group or program considered, without considering its effects or interactions with any other
assets/programs. The intermediate program will have the following characteristics:

» Internal prioritization, directs resources to the highest-risk assets.

» Cost/benefit streams, including risk-cost

» Makes the business case for spending on the specific asset group/program
>

Provides justification for the investment to PowerStream shareholders and regulators

Overall Asset Management Planning Process

The flow chart in Figure 2 below shows the process for prioritizing and optimizing among the intermediate
asset programs to develop a final asset management plan.

The key parameters of this process are described in the following.

Input, Intermediate Programs

The primary inputs to the process are the intermediate programs developed for each asset groups
individually, as described previously. This input includes not only the programs themselves, but also the
economic, risk, and other information supporting those programs, which is necessary to make good
decisions about trade-offs among the programs.

External Drivers
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The same drivers considered in developing the intermediate programs are again considered with regard to
development of the overall program. This is to ensure that these overriding requirements are taken into
consideration while adopting the overall program.

ey
I

1 —_ ]

| Wood Poles —:—>

: Underground Cables > Final Asset Management Plan
|

: O/H Switches := O t|m|z tl n » Overall Program for all assets

: U/G Switches | > p atio " « Considers financial constraints

: Transformers —_:_’ TOOIS » Provides cost/benefit streams

: O/H Conductor : » Defensible business case

: Other : >

I
I

|
|

: ! DRIVERS

1(Unscheduled Maintenance : » Corporate Values

: ! « Economic/Financial

Constraints
¢ Environmental and Safety
¢ Resource Capabilities
¢ Regulatory Requirements
¢ Superseding Programs
¢ Benchmarking

Figure 2 — Overall Asset Management Process

Optimization Process

The optimization process influences and ranks investment plans for all assets, by taking into consideration
risk, functionality, corporate goals, regulatory requirements, and other drivers, to maximize the benefit to
PowerStream from its investments.

Final Asset Management Plan

The final plan will provide a defensible business case for the spending projects and programs identified. It will
also provide a basis for adjusting spending as unexpected events arise.
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EXECUTIVE SUMMARY

Selected projects are recommended by Engineering Planning for investigation or construction for the five-year
period between 2008 and 2012.

The projects have been categorized as:
e Special Projects
e Reliability Projects
e Capacity Projects

The forecasts for the dollar requirements on a yearly basis are shown in Table 1.

TABLE 1: SUMMARY OF TOTAL RECOMMENDED CAPITAL DOLLARS

2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET

Category $000 $000 $000 $000 $000
Special Projects 4,891 8,200 9,900 8,925 12,900
Reliability Projects 3,201 5,452 5,278 3,928 4,780
Capacity Projects 6,570 32,506 3,900 7,323 22,562
TOTAL DOLLARS 14,662 46,158 19,078 20,176 40,242

The numbers presented have been estimated by Design, and filtered through the Design Departments capital
budget restrictions. Only the Markham TS#4 feeder integration numbers are reported here differently than in the
budget system.

1.0 INTRODUCTION

1.1 Background
Selected projects are recommended by Engineering Planning for investigation or construction for the five-
year period between 2008 and 2012.

The projects have been categorized as:

. Special Projects
. Reliability Projects
. Capacity Projects

Generally, PowerStream’s capital work originates from construction driven by the City of Vaughan, Towns
of Markham, Richmond Hill and Aurora, the Region of York, Ministry of Transportation, development of
new subdivisions which require services or facilities that are not presently in place and customers
installing new services or customers upgrading their electrical service capacities.
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Work recommended in this document support projects that are not, in general, driven by direct legal need,
governmental or regulatory bodies, and for those that have not been dictated as a requirement - they have
been previously considered “discretionary” projects. These projects are aimed at improvements to system
reliability and for providing additional capacity.

It should be stated that monitoring of the system’s performance is an annual undertaking and involves
discussions with Operations and the recently formed Reliability Committee. Projections of specific
projects for a five-year window is not an accurate exercise. Where stated, placeholders for anticipated
projects have been recommended.

This report provides the background support and justifications for projects, specifically;

a) detailing projects Engineering Planning has identified to complete the required work requested
based on system analysis;

b) providing budgetary estimates of the recommended projects;

c) providing an overview of the scope of each of the projects;

d) providing a summary of the total estimated recommended costs by category;

e) provides the identification of projects that Design will require to create project estimates.

1.2 Purpose
2.0 PROJECTS
2.1 SPECIAL PROJECTS

Each year, there are a number of issues that arise resulting in creating initiatives to provide solutions.
These are listed below.

2.1.1 System Studies
Project SP1: Asset Condition Assessment (ACA) IK101

This work would be the continuation of the work from both 2006 and 2007. The estimated
expenditure in 2008 and beyond is noted below.

TABLE 2A: ACA - CONSULTANT FEES

ITEM 2008 2009-2012
Distribution Transformers $30,000

Distribution Switchgear $35,000

230kV Switches $33,000

Substation HC Switches & Fuses

Conductors, Wood Poles, Concrete $48,000

Poles, Insulators

Station Capacitors & Reactors $18,000

TOTAL $164,000 $0

As a result of the recommendations from the reports, Table 2B lists potential capital expenditures
required to maintain the assets in an acceptable manner. These have been estimated based on
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preliminary findings and yearly dollar smoothing. NOTE: TBD = to be determined
TABLE 2B: ACA - POTENTIAL CAPITAL EXPENDITURES
Item 2008 2009 2010 2011 2012
75/125 Power Transformers $0 $0 $0 $0 $0
50/83 Power Transformers $0 $0 $0 $0 $0
230kV Disconnect Switches TBD TBD TBD TBD TBD
and structures
TS Switchgear & CB & MS
Switchgear and CB $0.8 $0.8 $0.8 $0.8 $0.8
TS Cap Banks and Reactors TBD TBD TBD TBD TBD
TS RTU TBD TBD TBD TBD TBD
Primary Cables & TS Egress
Cables $0 $2.0 $4.5 $7.1 $7.1
TS Bundmg, oil containment, TBD TBD TBD TBD TBD
services
Wood Poles TBD TBD TBD TBD TBD
Concrete Poles TBD TBD TBD TBD TBD
Fibre Poles TBD TBD TBD TBD TBD
Composite Poles TBD TBD TBD TBD TBD
MS Power Transformers TBD TBD TBD TBD TBD
MS structures, switches, TBD TBD TBD TBD TBD
fuses
Distribution Switchgear TBD TBD TBD TBD TBD
Distribution switches TBD TBD TBD TBD TBD
(manual)
Distribution switches TBD TBD TBD TBD TBD
(remote control)
DIS'['. RTU, comm. lines, radio TBD TBD TBD TBD TBD
equip.
Distribution padmount TX TBD TBD TBD TBD TBD
Distribution Overhead Tx TBD TBD TBD TBD TBD
Distribution F Insulat
istribution Fuses, Insulators, TBD TBD TBD TBD TBD
Arresters

2.1.2

System Planning Philosophy

Project SP2: 75/125 MVA Spare Power Transformer (2008) IK132

The approved Planning Philosophy adopted, in principle, the acquisition of a system spare(s) for
the 20 power transformers in the PowerStream Inc. fleet.

The business case for 125 MVA unit was finalized. Spending will follow the progress payment
schedule as defined by the station design group. The 230 kV 50/125MVA transformer was
ordered in May 2007 along with the two TS#4 transformers. The approximate value of the unit is
$3,000,000.

Payment ARO Amount Budget Year
20% successfully tested 5 months $ 600,000 2008

35% delivery to site 6 months $1,050,000 2008

25% completion of installation 9 months $ 750,000 2008 [ k132
10% hold back < 60 days 10 months $ 300,000 2008

Project SP3: 50/83 MVA Spare Power Transformer (2010) IK150

The approved Planning Philosophy adopted, in principle, the acquisition of a system spare(s) for
the 20 power transformers in the PowerStream Inc. fleet.
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2.15

2.16

The 125MVA has already been approved and ordered. It was recommended that the smaller unit
and an order be placed, as approval was received in

October 2007

The approximate value of the unit is 2008 is the anticipated order date with delivery in
20009.

Payment ARO Amount Budget Year

10% on design drawing approval 1 month$ 250,000 2008

20% successfully tested 5 months $ 500,000 2008

35% delivery to site 6 months $ 875,000 2008

25% completion of installation 9 months $ 625,000 2009

10% hold back < 60 days 10 months $ 250,000 2009

Transformer Stations

Project SP4. TS#4 Vaughan Land (2010) IK151
After the sites have been short listed, potential options on the lands been acquired, and after the
requisite approvals have been obtained, the purchase of land will be required for a station in
Vaughan that will be needed between 2012 and 2015. Alternatively, land can be purchased on
speculation to assist in the probability that will be available after approvals are received.

Budget estimate of $1,000,000 is estimated for a site in Vaughan.

Project SP5: TS#5 Markham Land (2012) IK152
Current load forecasts estimate a need for another DESN in Markham as early as i2015. It would
be prudent to secure land options or land in advance of that date.

Budget estimate of $4,000,000 is estimated for Markham or northern Richmond Hill in 2012.

Project SP6: IESO Connection Assessment (2011) IK153
A study will be required for Vaughan TS#4. Assume $25,000 in 2011.

Additional Supplies

Project SP7: Purchase of Hydro One Feeders (2009) IK131

There are several Hydro One owned 28kV feeders that emanate from outside PowerStream Inc.’s
service territory. Hydro One is permitting the sale of these assets. Part 1 of the review of these
assets was performed in 2006, and a recommendation has been made to acquire some of these
feeders. Discussions with neighbouring utilities and Hydro for determining cost will occur in 2008,
with the fund and asset transfers in 2009.

At present, it is expected that there will be only the purchase of the Woodbridge feeder based on a
cost benefit threshold of $200,000. Consideration for the conductors for Armitage M14 on Yonge
St .may also be warranted, at an estimated cost of $200,000.
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2.1.7 CYME Software Applications IK154
Project SP8: Purchase of Additional Modules (2008)
CYMCAP/OPT

A power cable has only one temperature rating and only one voltage rating, but it has many
ampacities depending on how and where it is used. The particular location of the cable relative to
the other cables, makes a difference in the cable ampacity, especially when the cables are in
ducts. The task is to determine the combination which provides the maximum cable ampacity.

The Duct Bank Optimizer (CYMCAP/OPT) is an add-on module to CYMCAP.This module allows
the user to determine the placement of multiple circuits within a duct bank such that certain
optimal criteria are fulfilled. The most common criteria is maximizing the duct bank overall
ampacity. Another common criteria is maximizing the ampacity of any given circuit.

The Duct Bank Optimizer (CYMCAP/OPT) provides a fast and efficient method for analyzing
various duct bank structures and cable combinations to determine the optimal cable ampacity.
The results will show the various circuit disposition within the duct bank in order to achieve
maximum ampacity, as shown in Figure 1, below.

Figure 1:

The condition illustrated below, shows the cable locations for maximum ampacity.

@ @@ & oPT L0 @&

: 110,000 + | it .
'_‘ '.‘ ‘ ' Combinations @ Y . @ :
¥ g . ' u;-'n:-er
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CYMDIST-RAMPRED-RAMHIST
Reliability assessment has become important for utility planners in recent years. Improved service
reliability is motivated by government regulation, but providing superior service at an attractive

price is in the interest of both the utility and the customer.

CYMDIST (RAM) is an add-on module to CYMDIST designed to aid distribution engineers in
assessing the reliability of electric distribution networks. The program computes a set of predictive
reliability indices for the overall system and their corresponding protection zones such as MAIFI,
SAIFI, SAIDI, CAIDI, ASAI, ENS (Energy Not Supplied), AENS and LEI. It also computes
customer point indices such as the frequency of interruption, the duration, etc., for each customer.

CYMDIST (RAM) provides a high degree of flexibility for analyzing various distribution system
configurations (“what-if’ scenarios). The effects of network modifications can be analyzed to
measure the improvement in reliability indices by each capital project. It will help to justify capital
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expenditures. The reports include numerous graphical reports showing the reliability indices by
color as well as customizable tabular reports.

CYMDIST-FORECASTER

Carrying out “what-if” scenarios with anticipated new loads and new devices is becoming more
important for utility planners as capital dollars are becoming scarce and lead times for acquisition
of major equipment is becoming longer. This new module (CYMDIST-Forecaster), allows users to

create multiple scenarios of the base networks to analyze forecasted system changes.
CYMDIST-Forecaster is an add-on module to CYMDIST designed to aid distribution engineers in
assessing the impact of changes to the network. The network scenarios that can be simulated
range from validation of a planned switching scenario to a multi year modeling of the system
forecasted changes.

The basis of the network forecaster module is to allow the user to create a series of modifications,
insert a series of analysis at specific moments in the project and perform a simulation in batch
mode throughout the project. The project modifications can be grouped by year or by any other
user-defined grouping.

This module can only be used after the GIS-CYME Integration is completed and operational.

Total for the 3 modules = $ 27,600 + GST

2.2 RELIABILITY PROJECTS

2.2.1 Necessary Capital to Maintain System Integrity

Project R1: Conversion 13.8kV Amber MS F3 Feeder (2008) | SG134

Markham TS#1 peaked at 94MW, exceeding the planned capacity of 80MW. The 22M5 and the
22M6 each exceeded 460A. It is recommended that the existing 13AMB-F3 line be converted to
27.6kV and connected to the 22M2 at Amber MS allow it to become a third 28kV three phase
overhead circuit. The conversion will allow the 22M5 and 22M6 to be off-loaded to another
27.6kV feeder. The overhead F3 feeder will be tapped to the 28kV outside of the station.

This would be a 2008 project at an estimated cost of $1,391,000.

Project R2: Radial Supply Remediation (2008-2012) | various

In 2007, Planning prepared a report that reviewed radial supply situations in the 28kV distribution
system. See the attachments for the complete report.

For the higher priority situations, recommendations to resolve them were developed. The selected
segments, as noted in the report, are noted below in Table 3B, along with the initial estimates.

Estimates from design and the final slotted projects can be seen Table 3A. The estimates are
considerably higher than those noted in the report.
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TABLE 3A: RADIAL FINAL SUPPLY REMEDIATION ($000)

ITEM 2008 2009 2010 2011 2012

Segments R1, V1, M2, $227

Segments V5, V6, M3, M4, M6, V2 $3,882

Segments R2, R4, V4, V7, M7, M8 $4,203

Segments V8, M5, M9 $2,853

Segments V9, M10, M11, M12, M1 $3,526

TOTAL ($14,691) $227 $3,882 $4,203 $2,853 $3,526
TABLE 3B: INITIAL FINAL SUPPLY REMEDIATION ($000)

ITEM 2008 2009 2010 2011 2012

Segments R1, V1, V2, M1 $1,950

Segments V5, V6, M3, M4, M6 $1,930

Segments R2, R3, R4, V4, V7, M7, $1,880

M8

Segments V8, M5, M9 $2,150

Segments V9, M2, M10, M11, M12 $2,045

TOTAL ($9,955) $1,950 $1,930 $1,880 $2,150 $2,045

Project R3: Rural /Urban Feeder Segregation

Also included in the report was a review of urban and rural segregation. One project was
recommended for inclusion in the 2007 budget. If this work is not completed in 2007, it is
recommended that it be completed in 2008.

Project R4: Plant with Suspected Problems (2008) | KD
A review of the plant with suspected problems did not occur in 2007. It is now planned to be
undertaken in 2008. The areas noted that are believed to require remediation are shown below.

TABLE 4: SUSPECTED PROBLEMS REPAIRS
2008 2009 2010 2011

ITEM 2012

Segment A —
Downtown $
Richmond Hill

Segment B — Village
Parkway $
Segment C - $
TOTAL

2.2.2 Reinforcement of the Power System in areas of High Load Density
Project R5: Feeder Balancing | KD

The Approved Planning Philosophy dictates that feeders are to be planned to operate at 400A or
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lower. In the summer of 2007, there were feeders that consistently exceeded these values under
normal system configurations.

In the fall, feeders that peak above the 400A planning standard on a regular basis from May 1 to
August 1, 2006 are identified. A plan is then developed to reduce the loading to be low the
planning standard prior to the following year's peak season.

Typically, the balancing can be done with minimal costs, such as moving open points or changing
taps. Although there are no capital costs, the cost for the work will be budgeted for by lines within

their yearly standing work orders.

There are occasions, as noted below, where a distribution loop should be split to reduce its
loading to rated limits.

It is assumed for budget purposes, that there will be one of these annually, such that for future
years, it is assumed that similar funding will be required.

TABLE 5: PROPOSED 2008 WORK TO RESPECT 400A PLANNED FEEDER LIMIT

Feeder 2007 Work to Be Done Estimated
Peak Capital WO
Load Cost
(Amps)

(A) 21M6 527A  Split 1/0 loop at Hwy #7 and Weston Road — new u/g $234,000
tap from 21M11 south of 30-L3 to switch 30-L207 (SG133)
(This will be accomplished by installing 2 dip new poles
and connecting to the existing gear.)

Additionally, there are locations in the distribution system where additional manual switches are
required to enhance ties between feeders. The 2009 locations have been identified, and similar
dollars should be carried for future years. This is similar to the approach used in previous Aurora
budgets.
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2.2.3

TABLE 6: PROPOSED FUTURE WORK FOR FEEDER BALANCING/ TIES

ITEM

2008

2009

2010

2011

2012

(B) Aurora — re-
conductor Mill St
from 3/0 to 336 —
build feeder tie
between MS3 and
MS1 (SC131)

$466,000

(C) Aurora — Install
LIS* between 4F1
and 4F2 (SC132)

$29,000

(D) Aurora — Install
LIS* between 6F1
and 6F2 (SC133)

$29,000

(E) Aurora — Install
LIS* between 4F2
and 1F3 (SC134)

$29,000

(F) Install 44kV
Transfer Switch
arrangement at
MS#6 — allows
MS#6 to be placed
on 2 different 44kV
feeders (SC135)

$53,000

*Note: Design to select location with consultation from operations.

Distribution Automation

In 2006, Planning released a draft report on Distribution Automation. This report quantified the

rationale for installation of remote switches.

Project R6: Automated Switches

Based on the report, there should be 68 switches added to the distribution for reliability purposes,

with 6 of these completed in 2007:

TABLE 7: PROPOSED DISTRIBUTION AUTOMATION

| TB1

27

ITEM 2008 2009 2010 2011 2012 TOTAL
Number of

Automated 12 12 12 12 14 62
Switches $1,075 $1,075 $1,075 $1,075 $1,254

A single unit is estimated at $90,000 per switch.

The criteria noted justifying the automation can be defined, in summary form, as:

Customers — where the customers km per segment exceed 8,145. This number is supported by
the calculations in the Distribution Automation report, and it essentially means that
the 8,145 limit should be respected where the distance, in km, multiplied by the
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number of customers in that distance exceeds 8,145.

Loading — where feeders are over 300A, the feeder should be segmented so that the excess
amperage can be split amongst one or more feeders.

Operations — where System Control would recommend an automated switch based on operational
flexibility.

Feeder Projects
Project R7: North Lake Road (2008) TB 106

It is recommended that the 1 phase line along North Lake Road to converted to a 3 phase line.
This will provide an additional 28kV east / west backup, and provide a tie between the 27M1 and
the 27M8 feeders.

This would be a 2008 project at an estimated cost of $76,000.

Project R8: Yonge and Weldrick | SG126

It is recommended that at Yonge St., a 27.6kV crossing be established between

the overhead feeders on the east and the west side of Yonge s/o Major Mackenzie Dr. This will
change an overhead feeder on the west side from the existing lateral condition to part of a main
feeder. This will eliminate series fuses on west side. An open point is recommended to be
established between Petro Canada and Pizza Hut on Yonge at Weldrick.

This would be a 2008 project at an estimated cost of $87,000.

2.3 CAPACITY PROJECTS

23.1

Grid Projects Required for Integration of Vaughan TS#1E
When the planning for the feeder integration for TS#1E transpired, several circuit additions were
proposed for 2007 and 2008. These are still recommended.

Project C1: Dufferin St. from Rutherford Rd. to Major Mack Dr. (2008) SG117
This project adds 1 circuit to an existing pole line. It provides a double circuit line to border area
V11 that is under development.

This would be a 2008 project at an estimated cost of $.
Project C2: Major Mack Dr , from Dufferin St. to Bathurst St (2008) SGKD124
This project adds 1 circuit to an existing pole line. It provides a double circuit line to border area

V11 that is under development.

This would be a 2008 PROBABILITY project at an estimated cost of $379,000.

Project C3: Dufferin St. from Greenwood TS. to Centre St. (2008) JNKD118
This project constructs new feeders, the 20M23 and the 20M24, and integrates these into the grid.

This would be a 2008 PROBABILITY project at an estimated cost of $2,136,000.
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2.3.2

Project C4: Centre St, from Dufferin St. to Bathurst St. (2008) JNKD119

This project constructs new feeders, the 20M23 and the 20M25, and integrates these into the grid.

This would be a 2008 PROBABILITY project at an estimated cost of $2,313,000.

Project C5: Centre St. from Yonge St. East to Yonge St. West (2008) TB102
This project extends the pole line that takes the 20M9 and 20M10 into Markham, providing a tie
between Greenwood TS, Richmond Hill TS and Leslie TS.

This would be a 2008 PROBABILITY project at an estimated cost of $810,000.

Grid Projects Required for Integration of Transformer Stations

A) MARKHAM

Markham TS#4 is planned for an in-service date of late in 2009 or early 2010. The location of the
station is not known at this time, and will likely not be known until sometime in 2008.

Construction of feeder lines should commence in 2009 and all feeders completed in Q1 of 2012.

Previous stations, plus feasibility studies for previous station, indicate that allowing for $7,000,000
for feeder integration would be reasonable, however, given the location on the Parkway Belt, the
congestion and requirement for underground feeders has driven the estimate up to approximately
$20,000,000. This has been split over several years.

(A) Allow for $7,500,000 in 2009
(B) Allow for $3,900,000 in 2010
(C) Allow for $2,900,000 in 2011
(D) Allow for in 2012. (total of $21,000)

In the budget system, the following monies have been included:
(A) $4,969,000 in 2008

(B) $4,970,000 in 2009

(C) $4,972,000 in 2010

(D) $4,972,000 in 2011 (total of $19,883)

B) VAUGHAN

Vaughan TS#4 is planned for an in-service date of between 2012 and 2015, depending on CDM
initiatives (currently believed to be 2013). The location of the station is not known at this time, and
will likely not be known for several years.

Construction of feeder lines should commence in 2012, and be completed for 4 feeders in Q1 of
2013. This is work from the end of the TS#4 feeder egress (included in the budget) to the
connection point in the existing system form this project, plus feeder integration out in the
distribution system.

Similar costing to Markham TS#4 is contemplated, allowing for inflation.
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2.3.3

Project C8: Vaughan TS#4 Feeder Egress

(A) Allow for $7,500,000 in 2012
(B) Allow for $4,000,000 in 2013
(C) Allow for $3,000,000 in 2014
(D) Allow for $7,000,000 in 2015.

In the budget system, the following monies have been included:
(A) $5,372,000 in 2011
(B) $4,205,000 in 2012

Grid Projects Required for Integration of Armitage Feeders (Holland Junction TS)
Holland Junction TS has an anticipated in-service date of early summer 2009.

Once completed, both Newmarket Hydro and Hydro One will be transferring feeders from
Armitage TS to Holland Junction. Once their transfer is completed, work at Armitage TS is needed
to connect the new Aurora 44kV feeders.

The entire supply project will be split in two — work outside Armitage TS, and work inside Armitage
TS.

The initial estimates for this work were done in 2005. Since that time, some 44kV line construction
within Aurora has transpired. The same methodology used in 2005 has been applied using 2006
typical per km costs for single, double, triple and quad circuit construction.

Project C9: Aurora 44kV Line Work (2009) SC129

In 2009, the feeder work outside Armitage TS should transpire. This has been planned as 44kV
feeder construction for the two feeder positions being provided to PowerStream Inc. by Hydro One
and Newmarket Hydro from Armitage TS. See the reference drawings for a schematic
representation of the work.

The costs are estimated to be $5,824,000 in 2009.

Project C10: Armitage TS 44kV Work (2009) SGKD115
There is considerable work required by Hydro One and Newmarket Hydro to rearrange feeder
configurations within the station to make the two feeders useable for PowerStream Inc. The work
is based in discussions with the other two utilities in 2005, and it will be constructed by Newmarket
Hydro, funded by PowerStream Inc.

This would be a 2009 project at an estimated cost of $5,198,000.

Project C11: Gormely TS 44kV Work (2012) | SC136

Included in the OPA long term plans for Northern York Region supply is another 230/44kV station
in 2011. The location of the station is not known at this time, and will likely not be known for
several years. This station would provide feeders at 44kV as it will service northern York Region.
Assume that PowerStream will obtain 2 feeder positions, and that these may be 6km in length,
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double circuit construction north into Aurora.
Construction of feeder lines should commence in 2011 and be completed in Q1 of 2012.

The costs are estimated to be $5,900,000.

Grid Projects to Improve Feeder Ampacity

In 2006, the CYME program was used to calculate feeder egress ampacities. It was determined
that the several transformer station feeder egress ratings could be increased with remedial
construction.

Project C12: Hold open

Project C13: Vaughan TS#2 — Torstar Feeders (2011) |

The 2 Torstar feeders (M1 and M12) supply less than 5MW of load.

In 2007, a plan was reviewed and identified to tap these feeders to allow an additional 10MW to
be integrated into the distribution system.

This project would see the dedicated feeders split such that they could be also used in the
distribution system.

This project was not recommended to be done as there are technical restrictions.

Project C14: Vaughan TS#2 — Additional Feeders from Existing Stations | SG135

(2009)

In the fall of 2006, Planning prepared a report titled “Vaughan TS Feeder Egress Ampacity
Calculation”. This report identified some feeders that required assistance to achieve higher
ampacities.

This project would utilize the existing TS#2 M2 feeder breaker position and add one feeder from
the TS to Steeles Ave., approximately 1 km, then go east on Steeles to Jane St..

During the June 2007 peak period, the loading on 5 out of the 11 feeders exceeded the feeder
rating. A transfer of about 200 amps will be required to bring the 5 feeders within their calculated
rating. The 2006 feeder peak loading and June 2007 is shown in Table 7 below.

Table 7: Vaughan MTS2 Feeder Loading
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June 2007
2006 Coincident [Coincident
TS Name |Feeder ID |Calculated Rating (A) |Feeder Peak (A) |Feeder Peak (A) Remarks
M1 428 50 52 Torstar Feeder
M2 Spare Breaker Position
M3 Assume 600 A 440 364 O/H Feeder
M4 428 518 458
M5 428 373 475
VTS2 M6 428 466 527
M7 428 308 333
M8 428 473 453
M9 428 465 437
M10 428 388 398
M11 428 284 414
M12 428 54 64 Torstar Feeder
The costs are estimated to be $3,772,000 in 2009.
Project C15: Transformer Station Feeder Egresses (2008-2010) | KD

Reports were completed in 2006 and 2007 that reviewed the current ampacities
for the station feeders, and recommended changes to those that were not high enough.

Changing the bonding method from two-point bonding to single-point bonding by adding two
separate neutrals to the duct bank containing M7, M8, M11 & M12 feeders, open the concentric
neutral at the riser-end and terminate with a 3kV arrester were recommended at Vaughan TS#1.

The calculated ampacity rating of these circuits with the existing two-point bonding is 377 amps.
By changing the bonding to single-point bonded, the rating will be increase from 377 amps to 550
amps.

The Markham stations were recommended for inclusion in the 2007 budget, but were not
approved due to resource constraints. This project would change the installation of the neutrals to
eliminate circulating currents resulting in an increase of feeder ampacities. The Vaughan and
Richmond Hill egresses are now added.

TABLE 8: TRANFORMER STATION EGRESS REMEDIATION

ITEM 2008 2009 2010 2011 2012 TOTAL
Transformer VTS#1 RHTS#1 RHTS#2
Stations $36,000

MTS#3 MTS#2
$119,000 | $123,000 | MTS#1

(A) (B) ©

2.3.5 Reqguirements due to Development and Growth
Project C16: Kleinburg Feeder Utilization (2008) SC130
In order to fully utilitize all of the low voltage supplies within the PowerStream service territory, the
two existing Kleinburg feeders (45M3 and 45M4) require construction work prior their ability to
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provide capacity.

It is proposed that feeder 22M5 from Huntington Rd. n/o Rutherford Rd. be re-rerouted to
Huntington Rd. s/o Rutherford Rd. to Langstaff Rd. This will allow us to use the HONI's feeders
(30MVA), supply new load, and accommodate load transfers and greater system reliability.
Rerouting will fit in for future TS3 service needs.

During the 2006 peak load period, 2 out of the 10 feeders exceeded the feeder rating. A load
transfer will be required to bring the 2 feeders within their calculated rating.

The utilization of the Kleinberg feeders will provide the required capacity relief to the TS3 Feeders.
The 2006 feeder peak loading is shown in Table 9, below.

Table 9: Vaughan MTS3 Feeder Loading

Vaughan MTS#3 Feeder Loading
June 2007
2006 Coincident |Coincident
TS Name |Feeder ID |Calculated Rating (A) |Feeder Peak (A) [Feeder Peak (A) Remarks
M 0 0 Spare Breaker Position
M 0 0 Spare Breaker Position
M 471 158 78
M 471 358 195
M 471 219 405
M 471 187 214
VTS M 471 355 458
M 471 451 356
M 471 452 427
M1 471 442 409
M1 471 488 458
M1 471 483 134
M1 0 0 Spare Breaker Position
M1 0 0 Spare Breaker Position

This would be a 2008 PROBABILITY project at an estimated cost of $777,000.

Project C17: 44kV Feeders for OEB Sanctioned Embedded Generators (2012) TBKD116

If the RFP for supply to Northern York Region is issued by the OEB, there is likelihood that one
proponent will earn the right to generate electricity that will be connected to the 44kV system and
to Armitage TS. Currently, the OPA has not indicated a willingness to continue with this project,
but has not ruled out the idea for the future.

Monies should be reserved for construction of pole lines to facilitate connections in the event this
does transpire. This would be a 2012 project at an estimated cost of $4,205,000, based on the
fact that PowerStream Inc. would either be required to fund the project, or be a willing partner in
the project. It is presumed that there would be three 44kV feeders installed from the location of the
generation to the connection points in the sub-transmission system with remove and replace
construction where required.

Project C18: Denison Ave. from Warden to Esna Park (2009) JN130
It is recommended that two three phase overhead circuits be installed on Denison Ave. In 2006,
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Markham TS#1 peaked at 94MW, exceeding the planned capacity of 80MW. The 22M5 and the
22M6 each exceeded 460A. The extension will allow the 22M5 and 22M6 to be off-loaded to
Markham TS#3. This project will likely be required to be underground.

This would be a 2009 project at an estimated cost of $3,121,000.

Project C19: Double cct 16" Ave, 9" Line to Reesor Rd. (2009) | JN139 |
The updated Cornell Secondary Plan estimated approx. 38,000 people in 14,500 residential units,
and 11,000 to 13,000 jobs.

The existing feeders on 16™ Ave is a non-standard 3/0 three phase feeder. It is recommended to
upgrade the supply to a double cct on 16" Ave to allow for increased capacity and improve supply
reliability for the surrounding developments.

This would be a 2009 project at an estimated cost of $1,191,000.

Project C20: 14™ Ave., 9" Line to Reesor Rd. (2011) | IN140

The Box Grove Community is bounded by Highway 407 to the north, the CP

Havelock Rail Line and Reesor Road to the east, the CN York Rail Line to the south, and 9th Line
and the Rouge River to the west. It will accommodate approximately 2,600 dwelling units with
approximately 10,000 people.

14™ Ave is in the middle of Box Grove Development. The existing feeder is single phase. A new
three feeder on 14" Ave. will increase supply capacity, form a feeder loop around Box Grove and
improve reliability.

This has been moved to be a 2011project at an estimated cost of $4,423,000. It was originally
stated as a 2009 project.

Project C21: Double cct Reesor Rd., 14™ Ave. to 16" Ave. (2012) | IN141 |
The updated Cornell Secondary Plan estimated approx. 38,000 persons in 14,500 residential

units, and 11,000 to 13,000 jobs. Box Grove will accommodate approximately 2,600 dwelling

units, approximately 10,000 persons.

The existing feeders on Reesor Rd. is 3/0 three phase feeder. Double cct on Ressor Rd. will
increase capacity to those two developments, form a feeder loop around Box Grove/Cornell, and
improve supply reliability.

This has been moved to be a 2012 project at an estimated cost of $4,157,000. It was originally
stated as a 2009 project.
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3.0 SUMMARY

TABLE 10: ANTICIPATED CAPITAL SPENDING for 2008 to 2012.

Category & Project Description 2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Special Projects
Sub-total $4,891 $8,200 $9,900 $8,925 $12,900
Reliability Projects
SG134 (KK) - R1: Conversion of 13.8kV Systems $1,391
(All) - R2: Radial Supply Remediation $227 $3,882 $4,203 $2.853 $3,526
R3: Rural/Urban Feeder Segregation
R4: Plant with Suspected Problems
(All) - R5: Feeder Balancing $345 $495
TB127 (JT) - R6: Distribution Automation $1,075 $1,075 $1,075 $1,075 $1,254
TB106 (WH) - R7: North Lake Road $76
SG126 (SW) - R8: Yonge & Weldrick $87
Sub-total $3,201 $5,452 $5,278 $3,028 $4,780
Capacity Projects
SG117 - C1: Dufferin, Rutherford to Major Mac
SGKD124 (IH) - C2: Major Mac, Dufferin to Bathurst $379
JNKD118 (BG) - C3: Dufferin, VTS#1 to Bathurst $2,136
JNKD119 (BG) - C4: Centre, Dufferin to Bathurst $2,313
TB102 (WH) - C5: Centre, Yonge St. $810
SC129 (BL) - C9: Aurora 44kV Line Work $5.824
SGKD115 (SW) - C10: Armitage TS Work $5.198
SC136 - C11 (BL) : Gormely TS 44kV Work $5,900
C12: hold open
C13: cancelled
SG134 - C14 (KK): Increase VTS#2 Fdr Capacity $3,772
KD (WH) - C15: Markham TS Feeder Egresses $155
SC130 (MP) - C16: Kleinburg TS Feeder Utilization $777
TBKD116 (WH)- C17: 44kV Work for the Embedded
Generator $4,205
JN130 (MC) - C18: Denison, Warden to Esna Park $3,121 $4.423
JN139 (BG) C19: 16™ Ave, 9" to Reesor $1,191 '
JN140 (BG) C20: 14™ Ave, 9" to Reesor $4,157
JN141 (BG) C21: Reesor Rd, 14" to 16"
Sub-total $6,570 $32,506 $3,900 $7.323 $22,562
TOTAL DOLLARS (000) $14,662 $46,158 $19,078 $20,176 $40,242
COLOUR CODE: Black — estimates provided by Design
TECHNICIANS (All = all have at least one, MC = Matt, BG = Bruce, WH = Warren, BL=Bill, JT=Joe, SW=Stew)
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EXECUTIVE SUMMARY

Selected projects are recommended by Station Design for implementation for the two-year period of 2007 and
2008.

The projects have been categorized as:
e Special Projects
¢ Reliability Projects
e Capacity Projects
e Unbudgeted Projects

The forecasts for the dollar requirements on a yearly basis are shown in Table 1.

TABLE 1: SUMMARY OF TOTAL RECOMMENDED CAPITAL DOLLARS

2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
Category $000 $000 $000 $000 $000
Special Projects $1,932 $415 $295 $1,026 $143
Reliability Projects $2,045 $277 $418 $2,912 $409
Capacity Projects $7,720 $11,285 $1398 $4,519 $17,820
Unplanned Projects $0 $0 $0 $0 $0
TOTAL DOLLARS $11,697 $11,977 $2,111 $8,097 $18,372

1.0 INTRODUCTION

1.1 Background

Selected projects are recommended by Engineering Planning for completion for the Five-year period of
2008 to 2012.

The projects have been categorized as:

. Special Projects

. Reliability Projects

. Capacity Projects

. Unbudgeted Projects

The majority of capital work originates from growth in the City of Vaughan, Towns of Markham, Richmond
Hill and Aurora, the Region of York.
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Work recommended in this document support projects that are not, in general, driven by direct legal need,
governmental or regulatory bodies, and for those that have not been dictated as a requirement, they have
been previously considered “discretionary” projects. These projects are aimed at improvements to system
reliability and for providing additional capacity.

1.2 Purpose
This report provides the background support and justifications for projects, specifically;

f) detailing all projects Station Design has identified to complete;

g) providing budgetary estimates of the recommended projects;

h) providing an overview of the scope of each of the projects; and

i) providing a summary of the total estimated recommended costs by category.

1.3 Project Selection Process

Projects are selected for implementation, as follows:
a) Projects with a value less than $250,000 require a detailed summary and are approved on the basis

of achieving reliability targets, meeting statutory requirements or providing needed capacity.
b) Projects with a value greater than $250,000 require a formal business case for approval.
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PROJECTS

21 SPECIAL PROJECTS

Each year, there are a number of issues that arise resulting in initiatives to provide solutions. These are
listed below.

2.1.1 Transformer Stations

Project SP1: Install Capacitor Banks at Torstar TS (2008) GA105

This project is to install capacitor banks at Torstar TS to meet IESO power factor requirements.
The scope of the project includes Installation of two 20MVAR outdoor, externally fused, capacitor
banks, two 28kV indoor breakers as well as associated cables & ductwork.

The approximate cost of the two units is $1,047,000, including burdens.

Project SP2: Site Drainage Improvement - Markham TS #2 (2008) GA206

Drainage at Markham TS #2 is poor. Recent changes to fill in low lying land on the adjacent
property have made the situation worse. A study to determine the best course of action was
completed in 2007.

The scope of this project will be to improve water drainage at the Markham TS #2 site. Completion
of this project will permit the new Markham TS #4 to be built on this site. This will be a 2008
project at an estimated cost of $208,000, including burdens.

Project SP3: On-line Monitoring of Transformer Oil (2008-2013)
GA201, GA301, GA401, GA501 & GA601

This project will provide real time transformer gas in oil telemetry to PowerStream's control room
and to Station Maintenance staff. This on-line gas in oil analysis is currently implemented at
Richmond Hill TS #1 & #2 and Vaughan TS #3, but is not implemented at Markham TS #1, #2 &
#3 or at Vaughan TS #1 & #2. The scope of this project will be to provide transformer gas-in-oil
telemetry and analysis for the transformers at Markham TS #1, #2 and #3 as well as Vaughan TS
#1 and #2.

The gas in oil monitoring and analysis equipment will be installed over a six year period between
2008 and 2013. The expected costs, including burdens, are shown below in Table 2:

Table 2 — Summary of On-Line Transformer Oil Monitoring Project Costs

Year Station Cost

2008 Markham TS #1 - T1 & T2 $129,000
2009 Markham TS#3 -T1, T2, T3& T4 $219,000
2010 Vaughan TS#1 -T1 & T2 $137,000
2011 Vaughan TS#1 -T3 & T4 $141,000
2012 Vaughan TS #2 $143,000
2013 Markham TS #2 - T1 & T2 $145,000
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Project SP4: On-line Monitoring of Markham & Richmond Hill TS Transformer Temperature
(2009-2010) GA302 & GA402

This project will provide real time transformer temperature monitoring and telemetry to
PowerStream's control room and to Station Maintenance staff. On-line transformer temperature
monitoring is currently implemented at Vaughan TS #1, #2 & #3, but is not implemented at
Markham TS #1, #2 & #3 or at Richmond Hill TS #1 & #2. The scope of this project will be to
provide transformer temperature telemetry for the transformers at Markham TS #1, #2 and #3 as
well as Richmond Hill TS #1 & #2.

The transformer temperature monitoring and telemetry equipment will be installed over a two year
period between 2009 and 2010. The expected costs are shown below in Table 3:

Table 3 — Summary of On-Line Transformer Temperature Monitoring Project Costs

Year Station Cost
2009 Markham TS #1, #2 & #3 $330,000
2010 Richmond Hill TS #1 & #2 $196,000

Project SP5: Connect Jackson TS and Lazenby TS to Town Water & Sewage (2010)

GA406
At present there is no washroom facility at Lazenby TS #1 & #2 and the sewage at Jackson TS is
stored in a holding tank.

The scope of this project will be to:
1. Connect Jackson TS to town water & sewage and eliminate the sewage holding tank, if
water and sewage are available.
2. Connect Lazenby TS #1 to town water & sewage and install washroom facilities.

This will be a 2010 project at an estimated cost of $158,000, including burdens.

Project SP6: Install Capacitor Banks at Markham TS #2 (2011) GA502
This project is to install capacitor banks at Markham TS #2 to meet IESO power factor
requirements. The scope of the project includes Installation of two 20MVAR outdoor, externally
fused, capacitor banks, two 28kV outdoor breakers as well as associated cables & ductwork.

The approximate cost of the two units is $885,000, including burdens.

2.1.2 Operations Communications

Project SP7: Cyber Security-Operations Communications (2008) GA108

The purpose of this project is to improve the security of operations communications to meet the
North American Electricity Reliability Council (NERC) Critical Infrastructure Protection (CIP) cyber
security standard. A consultant would be engaged to conduct a cyber security review. Procedures
will be developed and a cyber security system will be installed.

This will be a 2008 project at an estimated cost of $111,000, including burdens.
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Project SP8: Relocate Markham control room Radio Communications to MTS #3 (2008)
GA203

The purpose of this project is to facilitate the relocation of PowerStream staff out of 8100 Warden
Avenue by relocating the Markham control room Radio Communications from 8100 Warden Ave.
to MTS #3.

The scope of the project includes:
1. Erection of a 100 foot radio tower at Markham TS #3,
2. Relocation of the operations 400MHz voice radios and SCADA 400 & 900MHz digital
radios to Markham TS#3,
3. Removal of the 8100 Warden Ave. SONET node and
4. Rerouting leased communication circuits currently terminating at 8100 Warden Ave. to
MTS #3.

This will be a 2008 project at an estimated cost of $107,000, including burdens.

2.2 RELIABILITY PROJECTS

221

Transformer Stations

Project R1: Greenwood TS Feeder Protections & RTU Replacement (2008) GA103

Replace the aging ASW RTU and ABB DPU feeder protection relays at Greenwood TS with a new
RTU, HMI and feeder protection IED's. The new RTU would use the new IED's for SCADA inputs
and outputs on the feeders. The new HMI would link to the new feeder IED's and to the HMI in the
Greenwood TS expansion so that both halves of the station could be monitored and controlled
from either relay room. Engineering would be contracted out installation would be by P&C.

This project is expected to be completed in 2008 at an estimated cost of $401,000.

Project R2: Protection upgrade - Richmond Hill TS #2 (2012) GA107

This project was initiated in response to problems with and lack of manufacturer support for the
existing Alstom protection relays at Lazenby TS #2.

The project scope includes the following; upgrade Bus, Line & Transformer protections and install
new Human Machine Interface (HMI) at Lazenby TS #2. Upgrade Feeder protections at Lazenby
TS #2 and install new HMI in Lazenby TS #1 in. Engineering would be provided by an engineering
consultant, installation to be completed by P&C.

The project is expected to be completed in 2012 at an estimated cost of $409,000, including
burdens.

Project R3: High Set Instantaneous Feeder Protection - Markham (2010-2011)
GA403 & GA503
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This project was initiated, because Markham TS #1 & # 2 feeder protections do not have high set
instantaneous elements (50a). The feeder protections at these two stations are also an older
design that cannot accept the settings required to implement PowerStream’s Trip Saving
protection philosophy.

The scope of this project is to replace the feeder protections at Markham TS #1 in 2010 & TS#2 in
2011.

The 2010 project cost is estimated at $115,000, and the 2011 project cost is estimated at 116,000,
including burdens.

Project R4: Transfer Trip - Jackson TS (2008) GA205

Replace the existing remote trip line protection with transfer trip facilities. Transfer trip signals
would be transmitted to Parkway TS over the PowerStream SONET ring. Hydro One would
cascade the transfer trip signals from Parkway TS to Richview TS and Claireville TS by means of
their SONET ring.

This project was initiated because:

i) Hydro One is refurbishing their existing remote trip line protection with transfer trip
facilities at Claireville TS and PowerStream will need to install new transfer trip
equipment at Jackson TS to be compatible with Hydro One.

ii) Migrating to the new transfer trip facility will improve the reliability of the 230kV
line protection at Jackson TS.

This project is expected to be completed in 2008 at an estimated cost of $164,000, including
burdens.

Project R5: Transfer Trip - Greenwood TS and Torstar TS (2009) GA1l11

Replace the existing remote trip line protection with transfer trip facilities. Transfer trip signals
would be transmitted to Parkway TS over the PowerStream SONET ring. Hydro One would
cascade the transfer trip signals from Parkway TS to Richview TS and Claireville TS by means of
their SONET ring.

This project is expected to be completed in 2009 at an estimated cost of $277,000, including
burdens.

Project R6: Backup Station Service Lazenby TS (2010) GA405

This project was initiated to permit a single back-up generator to provide station service power to
both Lazenby TS #1 and to Lazenby TS #2. Lazenby TS#2 has already been equipped with an
external generator connection facility. A cable trench has been constructed between the two
station control buildings. All that remains is to provide a connection between the station service
panels in each building.

The scope of this project is to install a backup AC station service connection from Lazenby TS #2
to Lazenby TS #1
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This project is expected to be completed in 2010 at an estimated cost of $24,000, including
burdens.

Project R7: Torstar TS Feeder Protection Upgrade (2010) GA407

Replace the aging ABB DPU feeder protection relays at Torstar TS with a new HMI and feeder
protection IED's. The new HMI would link to the new feeder IED's providing analog & digital
telemetry and remote control for the control room via the SCADA master. Engineering would be
contracted out installation would be by P&C.

This project is expected to be completed in 2010 at an estimated cost of $279,000.

2.2.2 Municipal Stations

Project R8: Replace Reclosers and 13.8kV Bus at Aurora MS #1 (2008) GA208

This project was initiated as a result of numerous outages, in 2006 and 2007, at Aurora MS #1.
The outages were caused by problems on the 13.8kV bus and reclosers, as follows:
e A Red phase insulator failed on the secondary bus causing a lengthy station outage,
e The F2 recloser failed and was replaced by a similar vintage recloser borrowed from John
MS in Markham,
e MS 1is the only station with outdoor bus in Aurora and as such is susceptible to outages
caused by animal related flashovers, and
e MS 1is 39 years old and there is reason to believe the outdoor equipment may be
reaching the end of its useful life.

The project scope includes replacing the existing outdoor 13.8kV bus and reclosers with enclosed
switches and vacuum interrupters similar to the design of the new Aurora MS 7. The existing
transformers, 44kV structures and SCADA RTU would be retained.

This project is expected to be completed in 2008 at an estimated cost of $1,120,000.

Project R9: Replace 2 Transformer Secondary Switches at Amber MS (2008) GA204

This project was initiated, because one pole of one of the existing transformer secondary switches
was overheating and when it was operated the switch blade broke away from the mounting and
fell to the ground below very close to the person on the end of the switch stick. It has been
determined that these switches were not mounted properly because there is no support at the
cable end to the transformers.

The project scope includes replacing the existing secondary switches on both transformers at
Amber MS.

This project is expected to be completed in 2008 at an estimated cost of $90,000.

Project R10: Replace Rainbow MS or Install Pad Mount Transformer (2011) GA504
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Rainbow MS is a single transformer MS that supplies 13.8kV load in the Woodbridge area. The
customers supplied from Rainbow MS are fed radially and suffer the loss of reliability that radial
supply imposes. Most of this load has been converted to 28kV as part of a radial remediation
program.

However, approximately 1 MW of the 13.8kV load remains and has remained for a number of
years. If the remaining 13.8kV load is converted to 28kV, Rainbow MS will be decommissioned
and this project will be cancelled.

The scope of this project is to build a new 10 MVA MS on the existing Rainbow MS site or to
install a pad mounted transformer. The cost estimate provided is for a new 10MVA MS this
estimate will be revised if a different option is selected.

This project is expected to be completed in 2011 at an estimated cost of $1,398,000.

Project R11: Replace Concord MS or Install Pad Mount Transformer (2011) GA505

Concord MS is a single transformer MS that supplies 8.3kV load in the Concord area. The
customers supplied from Concord MS are fed radially and suffer the loss of reliability that radial
supply imposes. Much of this load has been converted to 28kV as part of a radial remediation
program.

However, approximately 8 MW of the 8.3kV load remains and has remained for a number of
years. If the remaining 8.3kV load is converted to 28kV, Concord MS will be decommissioned and
this project will be cancelled.

The scope of this project is to build a new 10 MVA MS on the existing Concord MS site or to
install a pad mounted transformer(s). The cost estimate provided is for a new 10MVA MS this
estimate will be revised if a different option is selected.

This project is expected to be completed in 2011 at an estimated cost of $1,398,000.

2.2.3 Distribution Automation

Project R12: Reclosers Jackson TS Feeder 22M5 (2008) GA202

The reliability committee has identified, Jackson TS feeder 22M5 as having a very high number of
outages. A plan has been put forward to install reclosers on this feeder to improve its reliability.

The 2008 project cost is estimated at $148,000, including burdens.

2.3 CAPACITY PROJECTS

2.3.1 Station Construction to Support Load Growth

Load growth in the PowerStream service area has made additional 230kV to 28kV and 44kV to
28kV transformation capacity necessary. The following project is recommended.

Project C1: New transformer station, to be built in Markham (2007-2009) GA100 & GA200
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Markham TS#4 is planned for an in-service date of late 2009 or early 2010. The estimated cost for
the new station is shown below in Table 4.

Station Component Cost $000
Engineering Design 600
Approvals (EA, IESO, Permits) 50
Hydro One CCRA 70
Transformers 7700
28kV Switchgear 2425
Protection, Metering , Control 656
230 kV Switches 62
Primary Metering (Revenue) 184
Grounding Reactors 56
230kV Insulators 16
Station Service Transformers (2) 200
DC System 50
20MVAR Cap Banks (2) 276
28kV Cable 700
Site Supervisor 90
Civil Contract 2600
Electrical Contract 900
Commissioning 131

Construction Cost $16,766
10% Contingency $1,677
Subtotal $18,442
PST $1,475
Total Cost $19,918

Table 4 — Markham TS #4 Estimated Component Costs

We originally planned for a 2009 in-service date. However, due to of uncertainties around land
acquisition, the in-service date may be delayed to early 2010.

Work on the Markham TS #4 project started in 2007, and by the end of 2007 it is expected that
$912,000 of the $19,918,000 total cost will be spent. If a site is acquired in time for a 2009 in-
service date, we expect to spend $7,720,000 in 2008 and $11,285,000 in 2009. If a site is not
acquired in time for a 2009 in-service date, but in time for a 2010 in-service date we expect to
spend 7,027,000 in 2008, $9,698,000 in 2009, and $2,280,000 in 2010.

Project C2: New transformer station, to be built in Vaughan (2011-2013)
GA500, GA600 & GA700

Vaughan TS#4 is planned for an in-service date of 2013. The estimated cost for the new station is
shown below in Table 5.
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Station Component Cost $000
Engineering Design 675
Approvals (EA, IESO, Permits) 56
Hydro One CCRA 72
Transformers 8666
28kV Switchgear 2730
Protection, Metering , Control 738
230 kV Switches 70
Primary Metering (Revenue) 207
Grounding Reactors 63
230kV Insulators 18
Station Service Transformers (2) 225
DC System 56
20MVAR Cap Banks (2) 311
28kV Cable 788
Site Supervisor 101
Civil Contract 3000
Electrical Contract 1013
Commissioning 148
Construction Cost $18,937
10% Contingency $1,894
Subtotal $20,831
PST $1,666
Total Cost $22,497

Table 5 — Vaughan TS #4 Estimated Component Costs

Vaughan TS#4 is planned for an in-service date of between 2012 and 2015, depending on CDM
initiatives (currently believed to be 2013).

If a site is acquired in time for a 2013 in-service date, we expect to spend $4,159,000 in 2011,
$17,820,000 in 2012, and $927,000 in 2013.

2.3.2 Projects Required to Support Growth in Aurora

Project C3: New Municipal Station, to be built in Aurora (2010) GA404

PowerStream is planning to construct a new Municipal Station on the East side of Aurora to meet
anticipated new demand. The station will be designated Aurora MS-9. The purpose of MS-9 will
be to augment the 28kV supply from Aurora MS7 and MS8.

This project is expected to be completed in 2010 at an estimated cost of $1,398,000, including
burdens.

2.4 UNBUDGETED PROJECTS
Each year, there are several projects which are required due to investigations resulting from agencies
inquiries, unanticipated development or distribution system requirements that do not get budgeted for.
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Additionally, there may be necessary expenditures as a result of the asset condition assessment project.
Funds should be carried to allow for replacement or refurbishment as dictated by the reports.

Stations Design has not budgeted for any unbudgeted projects.
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3.0 SUMMARY

Table 6 summarizes the capital spending anticipated for 2008 to 2012.

TABLE 6: SUMMARY OF TOTAL RECOMMENDED CAPITAL DOLLARS

WO SERIES 2008 2009 2010 2011 2012
BUDGET BUDGET BUDGET BUDGET BUDGET
$ $ $ $ $
Special Projects
SP1: Install Capacitor Banks at Torstar TS $1,047,000 $0 $0 $0 $0
SP2: Markham TS#2-Site drainage $208,000 $0 $0 $0 $0
improvement
SP3: On-line Monitor TS Transformer Oil $129,000 $219,000 $137,000 $141,000 $143,000
SP4: On-line Monitor TS Transformer Temp $330,000 $196,000 $0 $0 $0
SP5: Jackson TS & Lazenby TS — Water & $0 $0 $158,000 $0 $0
Sewage
SP6: Install Capacitor bank at Markham TS #2 $0 $0 $0 $885,000 $0
SP7: Cyber Security — Operations $111,000 $0 $0 $0 $0
Communications
SP8: Markham Radio Communications $107,000 $0 $0 $0 $0
Sub-total $1,932,000 $415,000 $295,000 $1.026,000 $143,000
Reliability Projects
R1: Greenwood TS Feeder Protections & RTU $401,000 $0 $0 $0 $0
Replacement
R2: Protection upgrade - Richmond Hill TS #2 $0 $0 $0 $0 $409,000
R3: High Set Instantaneous Feeder Protection $122,000 $0 $115,000 $116,000 $0
— Markham
R4: Transfer Trip - Jackson TS $164,000 $0 $0 $0 $0
R5: Transfer Trip - Greenwood TS and $0 $277,000 $0 $0 $0
Torstar TS
R6: Backup Station Service — Lazenby TS $0 $0 $24,000 $0 $0
R7: Torstar TS Feeder Protections $0 $0 $279,000 $0 $0
Replacement $1,120,000 $0 $0 $0 $0
R8: Reclosers & 13.8kV Bus - Aurora MS 1 $90,000 $0 $0 $0 $0
R9: Transformer Secondary Switches — Amber
MS $0 $0 $0 $1,398,000 $0
R10: Replace Rainbow MS $0 $0 $0 $1,398,000 $0
R11: Replace Concord MS $148,000 $0 $0 $0 $0
R12: Reclosers on Jackson TS Feeder 22M5
$2,045,000 $277,000 $418,000 $2,912,000 $409,000
Sub-total
Capacity Projects
C1: New transformer station, to be built in $7,720,000 $11,285,000 $0 $0 $0
Markham
C2: New transformer station, to be built in $0 $0 $0 $4,159,000 $17,820,000
Vaughan
C2: New Municipal Station, to be built in Aurora $0 $0 $1,398,000 $0 $0
Sub-total $7,720,000 $11,285,000 $1,398,000 $4,159,000 $17,820,000
Unbudgeted Projects $0 $0 $0 $0 $0
TOTAL DOLLARS $11,697,000 $11,977,000 $2,111,000 $8,097,000 $18,372,000
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4.0 REFERENCE DOCUMENTS

Background information associated with the recommended projects is appended. These include:

a) Aurora MS1 Station Outage — Protection Coordination Review, October 29, 2006

b) PowerStream Corporate SONET Ring Bandwidth Use by Information Technology memo
c) Greenwood TS Water Infiltration Remediation Report, TSH Engineers.

d) 2008-2012 Capital Budget Detail Costs spreadsheets used to estimate capital costs
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Introduction

PowerStream, the third largest local electricity distribution company in Ontario, delivers
power to more than 238,000 residential and business customers in the municipalities of
Aurora, Markham, Richmond Hill, and Vaughan. PowerStream owns and operates
distribution assets valued at approximately $617 million, including 4,294 km of
underground cable and 17 municipal substations.

PowerStream is in the process of implementing an asset management program for its
transmission and distribution assets. The program includes the development of Health
Indices, risk-based economic analyses (probability of failure and criticality), and
recommended Asset Sustainability Plans (replacements).

A key part of the asset management program is Asset Condition Assessment (ACA),
involving collection and interpretation of condition and performance data to enable
informed investment decisions. The primary purpose of the ACA is to detect and
quantify long-term degradation, which would necessitate major capital expenditure. The
result of the ACA is an optimized life-cycle plan based on real asset sustainability.

Asset Condition Assessment Framework
The general ACA framework is a two-step process consisting of Asset Evaluations and
Program Development.

Asset Evaluations
The first step, Asset Evaluations, translates condition and criticality information into
repeatable, quantitative measures.

Health Index

Asset Evaluations involves a technical condition assessment, wherein condition
information is translated into a quantitative Health Index. The Health Index is based on
information such as equipment age, historical utilization, maintenance, and visual
inspections.

Maintenance Subject-Matter

Practices Experts

Internal Consultant
Knowledge Determination Experience
of End-of-Life

Criteria

Health Index Formulation

Figure 1. The Health Index establishes the condition of the asset population relative to end of life.
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The Asset Evaluations step also includes defining the inputs for an asset risk assessment.
Risk is calculated by multiplying asset failure probability times the consequence of asset
failure. The failure probability is an annual failure rate, based on end of life failures. The
consequence of asset failure is related to the criticality of the asset, is defined in dollar
terms, and is intended to reflect the customers’ perspective.

Failure Rate

The model includes failure probability curves, projecting failures as a function of age and
type. The failure probability curve, or hazard rate, is a conditional probability; for
example, the chance of a transformer failing at age 30 given it is 30 years old. The
curves are based on the experience of PowerStream’s technical experts. Over time,
failure data may be collected to verify the assumed curves.

Failure probability can vary within an asset class. For example, different types of
breakers (e.g., air, SF6, etc.) may have different failure probability curves. Because of
this, the failure probability curve, and hence risk cost, for an asset may be different before
replacement than after if replacement is not in-kind.

Failure Probability versus Age

70.00%
60.00% -
50.00% -
40.00% 1
30.00% -
20.00%

10.00% /
0.00% —/

0 20 40 60 80 100
Age

Figure 2. The failure probability curve projects conditional failure probability versus age.

Annual Probability of Failure

Criticality

The consequences of an asset failure include the replacement cost of the failed asset and
customer outage effects. The expected consequence may be the average of multiple
failure scenarios, weighted by their relative probabilities. All costs must be expressed in
dollar terms for consistent prioritization.

An asset management-based system of justifying expenditures must consider not only the
direct costs to the utility, but also the costs to its customers in lost power and
inconvenience. Customer outage costs can be estimated using a willingness to pay or
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willingness to accept method. The method evaluates outage consequences based on how
much customers are willing to pay to avoid them, or what payment they would require to
accept them. For this study it has been agreed to use the following, which can be altered
at a later stage if better information is available.

e $20/kW of peak load for the customers interrupted

o $10/kW of peak load times the duration of the outage in hours

Risk Matrix

The risk matrix summarizes the condition and criticality of an asset. The risk matrix
plots the current age failure probability versus the consequence of failure (criticality).
The blue diamonds represent the entire asset population, while the red diamonds relate to
the assets recommended for immediate intervention.

Distribution Circuit Breakers
Risk Matrix

$2,000,000

$1,800,000
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o
*g $1,200,000 A
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c
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0% 2% 4% 6% 8%
Near-Term Probability of Failure

Figure 3. The risk matrix plots consequence cost of failure versus failure probability.

Program Development

The Program Development step involves defining intervention modes to mitigate asset
risk, performing risk-based economic analyses to minimize asset life-cycle cost, and
providing justification and prioritization for long-range spending.

Intervention Modes

Intervention modes are actions that can be done to mitigate asset risk, such as
rehabilitation, replacement, monitoring, or purchase of spares. Intervention modes may
affect the probability or consequence of failure.
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Figure 4. Effect of replacement on risk mitigation.

The simplest example is in-kind replacement, whereby an old asset with relatively high
failure probability is replaced with a new one with lower failure probability.

Risk-Based Economic Analysis
The risk-based economic analysis determines the asset least life-cycle cost by balancing
the risk of failure against the benefit of delaying capital expenditures.

Total Cost

Risk Cost

Life-Cycle Cost

Capital Cost

Year of Intervention
Figure 5. Life-cycle optimization.

The economic analysis methodology compares the available intervention alternatives to
determine the lowest cost strategy (e.g., inject cable in 10 years, and then replace cable in
30 years). The methodology projects the performance effects of each strategy (i.e.,
mitigating failure probability or consequence of failure) to determine the optimal
intervention timing.

The risk-based economic analysis methodology justifies spending decisions by
determining the economically optimal timing of asset expenditures based on the
associated asset risk profiles and related capital costs for interventions. Applying the
same methodology to all the assets in an asset class produces a consistent spending
program. The associated benefits and costs of delaying from the optimal timing provide
the basis for a benefit/cost ratio for prioritization of limited resources.

Existing assets may be replaced with shorter-life assets. This means that the life-cycle
cost of the new asset is different than the existing asset. The methodology in this case
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requires two steps, as shown in Figure 6.

Total Cost

Risk Cost Risk Cost of
Existing Asset

Life-Cycle Cost

Optimal Timing for :

Intervention .
Year

Figure 6 - Optimizing replacement timing of assets requires two steps: 1) Calculate the annualized
life-cycle cost of the new asset; 2) identify the year in which the risk cost of the existing asset reaches
this value. In that year, it is less expensive to replace the assets than to continue operating the
existing asset.

Capital Cost

Spending Justification and Prioritization

Limited resources should be directed toward programs with higher benefit/cost ratios. A
benefit/cost ratio is calculated for all assets recommended for an intervention in the
current or next year. In the case of asset replacements, benefit is the avoided cost of
delaying replacement for one year. If an asset should be replaced this year, but
replacement is delayed for one year, the incremental cost is the difference between the
asset’s risk cost and the annualized cost of the new asset. The graph below indicates the
additional risk cost resulting from delaying intervention.

Cost

Minimum

Risk Cost Annual Cost

|
|
|
|
|
|
|
|
|
t

Curren One Year
Age Delay

Figure 7. Incremental Benefit of Replacement this Year instead of Next Year.

The shaded area represents the net incremental benefit of replacement. This quantity is
compared to the cost of the replacement to calculate benefit/cost ratio, which is used for
prioritization.
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Station Transformers — Asset Class Details and Results

Summary of Asset Class

Highly complex assets with a very high price per unit. Number of methods available to
assess condition and status. PowerStream employs most of them which made detailed
analysis of condition a relatively straightforward task. Risk analysis was more complex
as redundancy needed to be addressed and different intervention options evaluated (most
importantly levels of spares).

Data Sources Available

Comprehensive demographic and condition data was made available. Testing data
available included DGA tests, standard oil tests and Doble power factor tests.
Comprehensive load data was also provided which was useful both for condition and
criticality assessments.

Demographics
Number of units: 20

Typical life expectancy (years): 50
Estimated replacement cost: $1.5 to 3 million

Station Transformers
Installation History
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Figure 8. Station transformers installation history.
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Asset Degradation

While substation transformers can be employed in either step-up or step-down mode, a
majority of the applications in transmission and distribution stations involve step down of
the transmission or sub-transmission voltage to distribution voltage levels. Substation
transformers vary in capacity and ratings over a broad range.

For a majority of transformers, end of life (EOL) is expected to be defined by the failure
of an insulation system and more specifically the failure of pressboard and paper
insulation. While the insulating oil can be treated or changed, it is not practical to change
the paper and pressboard insulation. The condition and degradation of the insulating oil,
however, plays a significant role in aging and deterioration of transformer, as it directly
influences the speed of degradation of the paper insulation. The degradation of oil and
paper in service in transformers is essentially an oxidation process. The three important
factors that impact the rate of oxidation of oil and paper insulation are presence of
oxygen, high temperature and moisture.

The paper insulation consists of long cellulose chains. As the paper ages through
oxidization, these chains are broken. The tensile strength and ductility of insulting paper
are determined by the average length of the cellulose chains. Therefore, as the paper
oxidizes the tensile strength and ductility are significantly reduced and the insulating
paper becomes brittle. The average length of the cellulose chains can be determined by
measurement of the degree of polymerization (DP). As the paper ages the DP value
gradually decreases. The lack of mechanical strength of paper insulation can result in
failure if the transformer is subjected to mechanical shocks that may be experienced
during normal operational situations.

In addition to the general oxidation of the paper, degradation and failure can also result
from partial discharges which can be initiated if the level of moisture is allowed to rise in
the paper or if there are other minor defects within active areas of the transformer.

The relative levels of carbon dioxide and carbon monoxide dissolved in oil can provide
an indication of paper degradation. Detection and measurement of furans in the oil
provides a more direct measure of the paper degradation. Furans are a group of
chemicals that are created as a bi-product of the oxidation process of the cellulose chains.
The occurrence of partial discharge and other electrical and thermal faults in the
transformer can be detected and monitored by measurement of hydrocarbon gases in the
oil through Dissolved Gas Analysis (DGA).

Oil analysis is such a powerful diagnostic and condition assessment technique that
combining it with background information, related to the specification, operating history,
loading conditions and system related issues, provides a very effective means of
assessing the condition of transformers and identifying units at high risk of failure.

Other condition assessment techniques for substation transformers include Doble (power
factor) testing, infrared surveys, partial discharge detection and location using ultrasonics
and/or electromagnetic detection and frequency response analysis.
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Load tap changers (LTCs) are prone to failure resulting from either mechanical or
electrical degradation. Active maintenance is required for tap changers in order to
manage these issues. It is normal practice to maintain tap changers either at a fixed time
interval or after a number of operations. During operation wear of contacts and build up
of oil degradation products, resulting from arcing activity during make and break of
contacts, are the primary degradation processes. Maintenance, cleaning and replacement
of contacts and any defective components in the mechanism, and changing or
reprocessing of oil are the primary maintenance activities that deal with these issues. Oil
analysis for tap changers is considered more difficult than oil analysis for transformers
due to the generation of gases and general degradation of the oil during arcing under
normal LTC operation.

The health indicator parameters for substation transformers usually include:
Condition of the bushings,

Condition of transformer tank,

Condition of gaskets and oil leaks

Condition of transformer foundations

Oil test results and

Transformer age and winding temperature profiles

The anticipated life of transformers is often quoted as being 40 to 50 years. Many
transformers in service are now approaching this age but failure rates remain low and
there is little evidence that many are at, or near, EOL. There are a number of
contributory factors to the long life of transformers. In the 1950s and 1960s transformers
were designed and manufactured conservatively such that the thermal and electrical
stresses, even at high load, were relatively low compared to modern designs. In addition,
the loading of many of these transformers has been relatively light during their working
life.
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Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

Transformer Inspections: Transformer Testing:

Transfqrmer YiSI}al Weight Weight | Transformer Testing
Inspection Criteria Analysis Criteria
Bushing Condition 3 Trans- 4 DGA Analysis
Main Tank/ Controls 0.5 former 4 Furan Analysis
Conservator 0.5 —

: Health 4 Winding Doble Test
Oil Leaks ! Index 2 Thermograph
Foundation/Grounding 0.5 : :

3 Oil Quality Test
Radiator/Cooling 0.5
Overall Physical 2
A
s A
Tap Changer Criteria:
Tap Changer Criteria Weight
Tank Condition 0.5
Gaskets/Seals 0.5
Control & Mechanism 1
Tank Leaks 1
Overall Physical 2

Figure 9. Station transformers Health Index flowchart.
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R ettt :\ Only applicable
1 Rating H to TS
! F(H2, CH4, C2H6, ! transformers
H compared to limits weight . 10%l
i i
1 1
i z 1 s —
H - Rating ! HI
H F(IFT, dielectric str., P  Score x P ! 'y
I acid, color ) weight 1
1 compared to limits 0%
i i
' '
1 1
b e e e e e e e e e = = ——————————— 1
Rating
weight
Rating
weight
A Rating
Age Age »  Score x  [—
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z
A Rating
Furan weight
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acid, color ) weight
compared to limits
Rating
DGA F(H2, CH4, C2H6, »(  Score x  [—P|
C2H4, C2H2, CO, CO2) weight
compared to limits

Figure 10. Station transformers Health Index formulation flowchart.
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Table 1. Station transformers Health Index parameters and weights

# | Transformers Condition Weight
Parameters
1 | Bushing Condition 1
2 | Oil Leaks 1
3 | Main Tank/Cabinets and Controls 0.5
4 | Conservator/Oil Preservation System 05
(Airbag Integrity) ]
5 | Radiators/Cooling System 0.5
6 | Foundation/Support Steel/Ground 0.5
7 | Overall Power Transformer 2
8 | DGA Oil Analysis* 4
9 | Furan Oil Analysis* 4
10 | Age 2
11 | Winding Doble Test 4
12 | Oil Quality Test 3
13 | Thermograph (IR) 2
14 | Bushing DGA Oil Analysis 2

*In the case of a score of E, overall Health Index is divided by 2

Tap changers are responsible for a high percentage of transformer failures. Therefore, in
developing a relevant health index for transformers, it is appropriate to include
information specific to tap changers. Table 2 shows the Health Index formulation for tap
changers.

Table 2. Station transformers tap changers Health Index parameters and weights

# | Tap Changers Condition Weight
Parameters
1 | Tank Condition 0.5
2 | Tank Leaks 1
3 | Gaskets, Seals and Pressure Relief 0.5
4 | LTC Control and Mechanism Cabinet 0.5
5 | Control and Mechanisms Cabinet
) 0.5
Component and operation
6 | Overall Tap Changer Condition 2
7 | DGA ,Moisture, Metal Content 4
8 | Oil Quality Tests 3

11
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Table 3. Station transformer parameter #1: busing condition

IR Factor Condition Criteria Description
Factor

A 4 Bushings are not broken and are free of chips,
radial cracks, flashover burns, copper splash and
copper wash. Cementing and fasteners are secure.

B 3 Bushings are not broken, however minor chips
and cracks are visible. Cementing and fasteners
are secure.

C 2 Bushings are not broken, however major chips,
and some flashover burns and copper splash are
visible. Cementing and fasteners are secure.

D 1 Bushings are broken/damaged or cementing and
fasteners are not secure.

E 0 Bushings, cementing or fasteners are
broken/damaged beyond repair.

Table 4. Station transformer parameter #2: oil leaks

Condition Factor Condition Criteria Description
Factor

A 4 No oil leakage or water ingress at any of the
bushing-metal interfaces or at gaskets, weld seals,
flanges, valve fittings, gauges, monitors.

B 3 Minor oil leaks evident, no moisture ingress
likely.

C 2 Clear evidence of oil leaks but rate of loss is not
likely to cause any operational or environmental
impacts

D 1 Major oil leakage and probable moisture ingress.
If left uncorrected it could cause operational
and/or environmental problems.

E 0 Oil leaks or moisture ingress have resulted in
complete failure or damage/degradation beyond
repair.

12
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Table 5. Station transformer parameter #3: transformer main tank/cabinets and control condition
Condition
Factor

A 4 No rust or corrosion on main tank. No external or
internal rust in cabinets — no evidence of
condensation, moisture or insect ingress. No rust
or corrosion on weld seals, flanges, valve fittings,
gauges, monitors. All wiring, terminal blocks,
switches, relays, monitoring and control devices
are in good condition.

B 3 No rust or corrosion on main tank, some evidence
of slight moisture ingress or condensation in
cabinets

C 2 Some rust and corrosion on both tank and on
cabinets.

D 1 Significant corrosion on main tank and on
cabinets. Defective sealing leading to water
ingress and insects/rodent damage.

E 0 Corrosion, water ingress or insect/rodent damage
or degradation is beyond repair.

Factor Condition Criteria Description

Table 6. Station transformer parameter #4: transformer conservator/oil preservation system
condition

SR Factor Condition Criteria Description
Factor

A 4 No rust or corrosion on body conservator tank. No
rust, corrosion on weld seals, flanges, valve
fittings, gauges, monitors.

B 3 No rust or corrosion on conservator.

C 2 Some rust and corrosion on conservator.

D 1 Significant rust and corrosion on conservator.
Could lead to major oil leakage or water ingress.

E 0 Major oil leakage or water ingress has resulted in

damage/degradation beyond repair.

Any seal failure on a sealed tank transformer.
Note: For transformers employing sealed tanks or
air bags, a failure of the seal would be indicated
by the presence of air in the tank, which can be
detected by measuring oxygen or nitrogen content
while conducting gas in oil analysis.

13
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Table 7. Station transformer parameter #5: transformer radiators/cooling system condition

IR Factor Condition Criteria Description
Factor

A 4 No rust or corrosion on body of radiators. Fan and
pump enclosures are free of rust and corrosion
and securely mounted in position, pump bearings
are in good condition and fan controls are
operating per design.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One or two of the above characteristics are
unacceptable.

D 1 More than two of the above characteristics are
unacceptable.

E 0 Fan and pump enclosures damaged/degraded
beyond repair.

Table 8. Station transformer parameter #6: transformer foundation/support steel/grounding
condition

SR Factor Condition Criteria Description
Factor

A 4 Concrete foundation is level and free from cracks
and spalling. Support steel and/or anchor bolts are
tight and free from corrosion. Ground connections
are tight, free of corrosion and made directly to
tanks, radiators, cabinets and supports, without
any intervening paint or corrosion.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One of the above characteristics is unacceptable.

D 1 Two or more of the above characteristics are
unacceptable.

E 0 Foundation, supports, or grounding
damaged/degraded beyond repair.

14
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Table 9. Station transformer parameter #7: overall power transformer condition
Condition
Factor

A 4 Power transformer externally is clean, and
corrosion free. All primary and secondary
connections are in good condition. All
monitoring, protection and control, pressure relief,
gas accumulation and silica gel devices, and
auxiliary systems, mounted on the power
transformer, are in good condition. No external
evidence of overheating or internal overpressure.
Appears to be well maintained with service
records readily available.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One or two of the above characteristics are
unacceptable.

D 1 More than two of the above characteristics are
unacceptable.

E 0 More than two of the above characteristics are
unacceptable and cannot be brought into
acceptable condition.

Factor Condition Criteria Description

Table 10. Station transformer parameter #8: DGA oil analysis

SR Factor Condition Criteria Description
Factor
A 4 DGA overall factor is less than 1.2
B 3 DGA overall factor between 1.2 and 1.5
C 2 DGA overall factor is between 1.5 and 2.0
D 1 DGA overall factor is between 2.0 and 3.0
E 0 DGA overall factor is greater than 3.0

Where the DGA overall factor is the weighted average of the following gas scores:

Scores

1 2 3 4 5 6 Weight

H2 <=100 <=200 <=300 <=500 <=700 >700 2

CH4 <=120 <=150 <=200 <=400 <=600 >600

C2H6 <=50 <=100 <=150 <=250 <=500 >500

C2H4 <=65 <=100 <=150 <=250 <=500 >500

C2H2 <=3 <=10 <=50 <=100 <=200 >200

CcO <=700 <=800 <=900 <=1100 | <=1300 >1300

_ =N W W (W

CO2 <=3000 | <=3500 | <=4000 | <=4500 | <=5000 >5000

15
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Table 11. Station transformer parameter #9: transformer furan analysis

IR Factor Condition Criteria Description
Factor

A 4 Less than 1.0 PPM of 2-furaldehyde and no
significant change from last test

B 3 Between 1 — 1.5 PPM of 2-furaldehyde and no
significant change from last test

C 2 Between 1.5 — 10 PPM of 2-furaldehyde or
significant change from last test

D 1 Between 3 - 10 PPM of 2-furaldehyde and
significant change from last test

E 0 Greater than 10 PPM of 2-furaldehyde

Table 12. Station transformer parameter #10: age

SR Factor Condition Criteria Description
Factor
A 4 Less than 20 years old
B 3 20-40 years old
C 2 40-60 years old
D 1 Greater than 60 years old
E 0 Not Applicable

Table 13. Station transformer parameter #11: winding Doble test

SR Factor Condition Criteria Description
Factor

A 4 Values well within acceptable ranges; power
factor less than 0.5 %

B 3 N/A

C 2 Values exceed acceptable ranges; power factor
between 0.5 — 1%.

D 1 Values considerably exceed acceptable levels;
power factor between 1 - 2%

E 0 Values are not acceptable> 2%, immediate
attention required; power factor greater than 2%

16
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Table 14. Station transformer parameter #12: oil quality test

IR Factor Condition Criteria Description
Factor
A 4 Overall factor is less than 1.2
B 3 Overall factor between 1.2 and 1.5
C 2 Overall factor is between 1.5 and 2.0
D 1 Overall factor is between 2.0 and 3.0
E 0 Overall factor is greater than 3.0

Where the Overall factor is the weighted average of the following gas scores:

Scores
1 2 3 4 Weight
* Moisture PPM
(T °C Corrected) <=20 <=30 <=40 >40
U < 69 kV 4
* Moisture PPM
(T °C Corrected) <=15 <=20 <=25 >25
230 kV <U
* Dielectric Str. kV
Imm >30 >28 >=25 Less than 25
D1816 230 kV <U
* Dielectric Str. kV 3
Imm >23 >20 >=18 Less than 18
D1816 U < 69 kV
— :
D'e'ethg'%S”' kv >40 >30 >20 Less than 20
*|FT
dynes/em U < 69 20 1620 | 13516 | Lessthan
v 13.5
* |FT Less th 2
dynes/cm 230 kV >32 25-32 20-25 st
<U 20
Color Lesls ;ha“ 152 225 ~25 7
Acid Number Le(s)sot?a“ 00501 | 0.1-02 ~02 ]

17



Station Transformers

Schedule VECC 10-1

Table 15. Station transformer parameter #13: transformer thermograph (IR)

IR Factor Condition Criteria Description
Factor

A 4 No hot spots are noticeable, no temperature
excess over reference point of transformer at
normal temperature

B 3 Small hotspots are identified but do not require
further investigation, excess of 0-9 degrees over
reference point

C 2 Significant hot spots are identified and further
investigation is required, excess of 10-20 degrees
over reference point

D 1 Serious hot spots are identified that need further
investigation/attention as soon as possible, excess
of 21-49 degrees over reference point

E 0 Critical hotspots are identified that need

immediate attention, excess of more than 50
degrees over reference point

Table 16. Station transformer parameter #14: transformer busing DGA analysis

Condition

Factor Condition Criteria Description
Factor
A 4 Passed test, DGA overall factor less than 3 and
Passed PF Test
E 0 Failed test, overall DGA factor greater than 3 or

Failed PF Test

Table 17. Station transformer tap changer parameter #1: tank condition

IR Factor Condition Criteria Description
Factor

A 4 No external corrosion or rust on the LTC tank,
conservator or switch compartments. No rust or
corrosion on tank, cover plates, weld seals,
flanges, valve fittings, pressure relief diaphragms,
qualitrol or other relays and fittings associated
with the LTC.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One of the above characteristics is unacceptable.

D 1 Two or more of the above characteristics are
unacceptable.

E 0 More than two unacceptable characteristics that

cannot be made acceptable

18
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Table 18. Station transformer tap changer parameter #2: tank leaks

S Factor Condition Criteria Description
Factor

A 4 No external corrosion or rust on the LTC tank,
conservator or switch compartments. No rust or
corrosion on tank, cover plates, weld seals,
flanges, valve fittings, pressure relief diaphragms,
qualitrol or other relays and fittings associated
with the LTC.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One of the above characteristics is unacceptable.

D 1 Two or more of the above characteristics are
unacceptable.

E 0 More than two unacceptable characteristics that
cannot be made acceptable

Table 19. Station transformer tap changer parameter #3: gaskets, seals and pressure relief condition

SR Factor Condition Criteria Description
Factor

A 4 No external sign of deterioration of tank gaskets,
weld seams or gaskets on valve fittings, pressure
relief diaphragms, qualitrol or other relays and
fittings associated with the LTC. Weather seal of
LTC mechanism cabinet is in good condition.
Dynamic seals of drive shaft are in good
condition.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One of the above characteristics is unacceptable.

D 1 Two or more of the above characteristics are
unacceptable.

E 0 More than two unacceptable characteristics that
cannot be brought into acceptable condition.

19
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Table 20. Station transformer tap changer parameter #4: LTC control and mechanism cabinet

IR Factor Condition Criteria Description
Factor
A 4 No external or internal rust in cabinets. No rust,

corrosion or paint peeling on cabinets, sealing
very effective — no evidence of moisture or insect
ingress or condensation. All control devices are in
good condition.

B 3 No rust or corrosion, some evidence of slight
moisture ingress or condensation in mechanism
cabinet or control circuitry.

C 2 Some rust and corrosion on mechanism cabinet or
some deterioration of control circuitry, requires
corrective maintenance within the next several
months.

D 1 Significant corrosion on mechanism cabinet or
significant deterioration of control circuitry.
Defective sealing leading to water ingress and
insects/rodent damage. Requires immediate
corrective action.

E 0 Corrosion, water ingress, or insect/rodent
damage/degradation that is beyond repair.

20
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Table 21. Station transformer tap changer parameter #5: control and mechanism cabinet
component condition

SR Factor Condition Criteria Description
Factor
A 4 Wiring, terminal blocks, relays, heaters, motors,

contactors and switches all in good condition.
LTC operating mechanism, shafts, brakes, gears,
bearings, indicators are free from corrosion,
abrasion or obstruction and are lubricated. No
sign of overheating or deterioration on any
electrical or mechanical components..

B 3 A small percentage of the wiring, terminal
blocks, relays and switches are in a degraded
condition. LTC operating mechanism is in good
condition

C 2 About 20% of the wiring, terminal blocks, relays
and switches are in a degraded condition. LTC
operating mechanism is in fair condition.

D 1 Significant amount of wiring, terminal blocks,
relays and switches are in very poor condition.
Fuses blow periodically. One or more of the LTC
operating mechanism components is in imminent
danger of failure. Requires immediate corrective
action.

E 0 Components have failed or are damaged/degraded
beyond repair.

21
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Table 22. Station transformer tap changer parameter #6: overall tap changer condition
Condition
Factor

A 4 Tap changer external components, including the
mechanism cabinet components, are all in good
operating condition, and free from corrosion,
deformation, cracks and obstruction. No external
evidence of overheating or switch contact failure.
Operation counter readings are below the critical
range for this type of LTC. Appears to be well
maintained with service records readily available.
B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One or two of the above characteristics are
unacceptable.

D 1 More than two of the above characteristics are
unacceptable.

E 0 More than two characteristics that are
unacceptable and cannot be brought into
acceptable condition.

Factor Condition Criteria Description

Table 23. Station transformer tap changer parameter #7: oil analysis (DGA metal content)

SR Factor Condition Criteria Description
Factor
A 4 Oil tests passed; DGA overall factor<3 or limited
metal content
E 0 Any failed oil test; DGA overall factor>3 or
serious metal content

22
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Table 24. Station transformer tap changer parameter #8: oil quality test

IR Factor Condition Criteria Description
Factor
A 4 Overall factor is less than 1.2
B 3 Overall factor between 1.2 and 1.5
C 2 Overall factor is between 1.5 and 2.0
D 1 Overall factor is between 2.0 and 3.0
E 0 Overall factor is greater than 3.0

Where the Overall factor is the weighted average of the following gas scores:

Scores
1 2 3 4 Weight
* Moisture PPM
(T °C Corrected) <=20 <=30 <=40 >40
U < 69 kV 4
* Moisture PPM
(T °C Corrected) <=15 <=20 <=25 >25
230 kV <U
* Dielectric Str. kV
Imm >30 >28 >=25 Less than 25
D1816 230 kV <U
* Dielectric Str. kV 3
Imm >23 >20 >=18 Less than 18
D1816 U < 69 kV
— :
D'e'ethg'%S”' kv >40 >30 >20 Less than 20
*|FT
dynes/em U < 69 20 1620 | 13516 | Lessthan
v 13.5
* |FT Less th 2
dynes/cm 230 kV >32 25-32 20-25 st
<U 20
Color Lesls ;ha“ 152 225 ~25 7
Acid Number Le(s)sot?a“ 00501 | 0.1-02 ~02 ]
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Station Transformers
Health Index Distribution
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Figure 11. Station transformers Health Index histogram.
Location Position Manufacturer Model MVA Nameplate Age '::(T::

Greenwood -aughan MTS #1 T1 1Tl ABE 125 17 9
Greenwood -aughan MTS #1 T2 1Tl ABE 125 17 80
Greenwood -Yaughan MTS #1 Expansion T3 ABB ABB 125 14 93
Greenwood -aughan MTS #1 Expansion T4 ABB MR 125 1 89
Tarstar - Waughan MTS #2 T1 ABB ABE 125 14 84
Torstar - Waughan MTS #2 T2 ABB ABB 125 14 86
Lorna Jackson - Vaughan MTS #3 T1 ABB MR 125 5) 86
Lorna Jackson - Yaughan MTS #3 T2 ABB MR 1258 5) 86
Lazenby MTS1 - Richmond Hill MTS#1 T1 Hyundai MR 125 14 81
Lazenby MTS1 - Richrnond Hill MTS#1 T2 Hyundai MR 125 14 84
Lazenby MTS1 - Richrnond Hill MTS#2 T1 Pauwels MR g3 4 88
Lazenby MTS1 - Richmond Hill MTS#2 T2 Pauwels MR g3 4 94
JW Fry - Markham MTS#1 T1 Ferranti Packard FP g3 20 92
J.. Fry - Markharm MTS#1 T2 Ferranti Packard FP g3 20 92
A Walker - Markharn MTS# T Tl ASEA a3 18 94
A Walker - Markham MTS# T2 T ASEA 83 18 87
D.H. Cockburn - Markharm MTS#3 T ABE ABE a3 14 88
D.H. Cockburn - Markham MTS#3 T2 ABE ABE a3 14 86
D.H. Cockburn - Markham MTS#3 Expansion T3 Pauwels R g3 2 94
D.H. Cockburn - Markham MTS#3 Expansion T4 Pauwels MR 83 2 94

Figure 12. Station transformers Health Index results.

As can be seen the lowest Health Index is 80 which is just below Very Good (85), again
showing that the overall transformer fleet is in excellent condition.
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Failure Probability Curves

The station transformer failure probability (hazard rate) curve is based on a normal curve,
with mean life (service life) equal to 50 years.
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Figure 13. Station transformer hazard rate curve.

The curve fits the failure experience of other utilities with larger populations.

Failure Effects

Failure of a single station transformer is assumed to cause a 5-hour outage. Failure of the
second transformer in the station is assumed to cause a 360-hour outage for all customers.
Outage costs are based on peak loading.
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Risk Matrix
Station Transformers
Risk Matrix
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Figure 14. Risk matrix plotting consequence of failure versus failure probability.

Intervention Mode
The intervention mode modeled for station transformers is replacement in-kind. The
replacement costs were provided by PowerStream.
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Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs.

Station Transformers
Replacement Program

$14 million 5
$12 million §
>
2 $10 million o
'.6 Qo
c - ©
2 $8 million o
%) <
ko] - <
©  $6 million &
£ =
& 4 million =
e mi £
=}
(04

$2 million

$0 million

Figure 15. Station transformer 30-year spending program.

Spares Analysis

A spares analysis was performed to determine the benefit of purchasing a spare. The
spare decreases the transformer risk cost by reducing the expected outage duration of a
transformer failure. The net present value (NPV) of the “No Spares” optimal spending
program was compared to the NPV results of the optimal spending programs related to
“One 125 MVA Spare” and “One 125 MV A Spare and one 83 MVA Spare” (Figure 17
and Figure 18). Due to the decreased risk cost of having a spare available, some of the
transformer investments get shifted further into the future.
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Optimal Investment Program for Station Transformers
No Spares
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Figure 16. Station transformer optimal investment program (no spares).

Optimal Replacement Program for Station Transformers
One 125 MVA Spare
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Figure 17. Station transformer optimal replacement program (One 125 MVA spare).

28



Station Transformers Schedule VECC 10-1

Optimal Replacement Program for Station Transformers
One 125 MVA Spare AND One 83 MVA Spare
$16 million
$14 milion 4| NPV = $8.4 miliion |
f | ROI (of second transformer) = 67% or 1.3% (7.6%) per year‘
$12 million
$10 million /
§ $8 million
° /
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Figure 18. Station transformer optimal replacement program (One 125 MVA spare and one 83
MVA spare).

Next Year Next Year

NI S el Risk Costs  Risk Costs

Transformer Fleet Returnon  Yearly

Scenario Investment Lifecycle Optimal Investment ROI
Replacement (ROI) Outage Other
P Component Components
With No Spare Available $0 $ 10,243,905 - - $ 721,274 ($ 247,815
First Spare (125 MVA) $3,000,000 | $ 9,378,070 29% 0.56%| $ 477,596 [ $ 247,815
Second Spare (83 MVA) $1,500,000 | $ 8,365,709 67% 1.30%|$ 272,836 |$ 247,815

Figure 19. Spares analysis results.

Investment in spares has the following benefits:

e The overall NPV (Net Present Value) of the transformer fleet, including the cost
of buying the spares, is noticeably lower if spares are made available. This is due
to the fact that the optimal strategy for transformer replacements is based on the
overall life-cycle costs.

e Reduced yearly risk costs. As seen in Figure 19, the outage component for next
year will go down approximately threefold with full spare availability.
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Conclusions
¢ Recommendations:

0 The transformers are highly critical to the operation of the system, and
although system design is robust, catastrophic risk issues need to be
considered.

0 If spares were available, and the catastrophic consequences of the second
transformer failure were avoided, all transformers would be operated
much longer or closer to real end-of-life.

0 More options in spare analysis can be considered, such as one spare
transformer that fits all and sharing spares with others.

o (Qaps:
0 None identified.
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Circuit Breakers — Asset Class Details and Results

Summary of Asset Class
Circuit breakers are highly complex assets with a moderate price per unit. Types include
vacuum, oil, air, and SF6 breakers.

There is limited end-of-life condition data available; health index formulation is based on
industry best-practice, and data will be collected in the future.

Data Sources Available
The data sources available for circuit breakers include assumed loading, nameplate, and
general demographic information.

Demographics
Number of units: 227

Typical life expectancy (years): 50
Estimated replacement cost: $30,000 - $125,000

Distribution Circuit Breakers
Installation History
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Figure 20. Circuit breaker installation history.
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Asset Degradation

The substation breakers are automated switching devices that can make, carry and
interrupt electrical currents under normal and abnormal conditions. Circuit breakers are
required to operate infrequently, however, when an electrical fault occurs, breakers must
operate reliably and with adequate speed to minimize damage. Circuit breakers designs
have evolved over the years and many different types are currently in use. Commonly
used circuit breaker types include oil circuit breakers, vacuum breakers, magnetic air
circuit breakers and SF6 circuit breakers.

Substation breakers have many moving parts that are subject to wear and stress. They
frequently “make” and “break”™ high currents and experience the arcing accompanying
these operations. All circuit breakers undergo some contact degradation every time they
open to interrupt an arc. Also, arcing produces heat and decomposition products that
degrade surrounding insulation materials, nozzles, and interrupter chambers. The
mechanical energy needed for the high contact velocities of these assets adds mechanical
deterioration to their degradation processes.

The rate and severity of degradation depends on many factors, including insulating and
conducting materials, operating environments, and a breaker’s specific duties. The
International Council on Large Electric Systems’ (CIGRE) has identified the following
factors that lead to end-of-life for this asset class:

e Decreasing reliability, availability and maintainability
High maintenance and operating costs
Changes in operating conditions, rendering the existing asset obsolete;
Maintenance overhaul requirements; and
Circuit breaker age.

Outdoor circuit breakers may experience adverse environmental conditions that influence
their rate and severity of degradation. For outdoor mounted circuit breakers, the
following represent additional degradation factors:

e (Corrosion;

e Effects of moisture;

¢ Bushing/insulator deterioration; and

e Mechanical;

Corrosion and moisture commonly cause degradation of internal insulation, breaker
performance mechanisms, and major components like bushings, structural components,
and oil seals. Corrosion presents problems for almost all circuit breakers, irrespective of
their location or housing material. Rates of corrosion degradation, however, vary
depending on exposure to environmental elements. Underside tank corrosion causes
problems in many types of breakers, particularly those with steel tanks. Another
widespread problem involves corrosion of operating mechanism linkages that result in
eventual link seizures. Corrosion also causes damage to metal flanges, bushing hardware
and support insulators.
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Moisture causes degradation of the insulating system. Outdoor circuit breakers
experience moisture ingress through defective seals, gaskets, pressure relief and venting
devices. Moisture in the interrupter tank can lead to general degradation of internal
components. Also, sometimes free water collects in tank bottoms, creating potential
catastrophic failure conditions.

For circuit breakers, mechanical degradation presents greater end-of-life concerns than
electrical degradation. Generally, operating mechanisms, bearings, linkages, and drive
rods represent components that experience most mechanical degradation problems. Oil
and gas leakage also occurs. Contacts, nozzles, and highly stressed components can also
experience electrical-related degradation and deterioration. Other defects that arise with
aging include:

e Loose primary and grounding connections;

e Oil contamination and/or leakage; and

e Deterioration of concrete foundation affecting stability of breakers.

The diagnostic tests to assess the condition of circuit breakers include:
Visual inspections

Travel time tests

Contact resistance measurements

Bushing - Doble (Power Factor) Test

Stored energy tests (Air/Hydraulic/Spring Recharge Time)
Insulating medium tests

As indicated above, the useful life of circuit breakers can vary significantly depending on
the duty cycle and typically lies within a broad range of 25 to 80 years.

Consequences of circuit breaker failure may be significant as they can directly lead to
catastrophic failure of the protected equipment, leading to customer interruptions, health
and safety consequences and adverse environmental impacts.
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Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

The following figure illustrates the HI formulation for circuit breakers.

Rating
Individual condition 1 T »{ Score x |—P
weight
Rating
| Individual condition n l—} »{ Score x |—P
weight
Rating
| Overall condition l——} —»{ Score X [—
weight
A Rating
| Number of CM I__> » Score X P
™M weight
—p HI
z
A Rating
| Time/travel |—> »| Score x [—
Time weight
A Rating
| Contact resistance |_> » Score x —
R weight

Figure 21. Circuit breaker Health Index formulation flowchart.
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Table 25. Circuit breakers Health Index parameters and weights

# | CB Condition Parameters Weight
1 | Bushing/Insulator Condition 3
2 | Leaks (OCB only) 3
3 | Tank and Control/Mechanism Box 2
4 | Control and Mechanism Box 2
Components
5 | Foundation and Support Steel 2
Grounding
6 | Overall Condition 4
7 | Time/Travel 3
8 | Contact Resistance 4
9 | Number of Corrective Maintenance 4

Table 26. Circuit breaker parameter #1: bushing/insulator condition

Condition
Factor

Factor

Condition Criteria Description

A

4

Bushings/Support Insulators are not broken and
are free of chips, radial cracks, flashover burns,

copper splash and copper wash. Cementing and
fasteners are secure.

Bushings/Support Insulators are not broken,
however there are some minor chips and cracks.
No flashover burns or copper splash or copper
wash. Cementing and fasteners are secure.

Bushings/Support Insulators are not broken,
however there are some major chips and cracks.
Some evidence of flashover burns or copper
splash or copper wash. Cementing and fasteners
are secure.

Bushings/Support Insulators are broken/damaged,
or cementing or fasteners are not secure.

Bushings/Support Insulators, cementing or
fasteners are broken/damaged beyond repair.
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Table 27. Circuit breaker parameter #2: leaks
Condition
Factor
A 4 No oil leakage or water ingress at any of the
bushing-metal interfaces. No oil leakage or water
ingress at any of the flanges, manholes, covers,

breathers, pipes or gauges. Oil levels are
acceptable.

B 3 Minor oil leaks evident, no moisture ingress
likely.

C 2 Clear evidence of oil leaks but rate of loss is not
likely to cause any operational or environmental
impacts

D 1 Major oil leakage and probable moisture ingress
at the bushings, or at one other location indicate
the immediate need for a major reconditioning or
replacement.

E 0 Significant oil leakage and moisture ingress
resulting in damage/degradation beyond repair.

Factor Condition Criteria Description

Table 28. Circuit breaker parameter #3: tank and control/mechanism box

oo TR Factor Condition Criteria Description
Factor
A 4 No rust or corrosion on main tank. No external or

internal rust in cabinets. No rust, corrosion or
paint peeling on tanks or cabinets, sealing very
effective — no evidence of moisture or insect
ingress or condensation.

B 3 No rust or corrosion on main tank, some evidence
of slight moisture ingress or condensation in
mechanism box.

C 2 Some rust and corrosion on both tank and on
mechanism box, requires corrective maintenance
within the next several months.

D 1 Significant corrosion on main tank and on
mechanism box. Defective sealing leading to
water ingress and insects/rodent damage. Requires
immediate corrective action.

E 0 Corrosion, water, insect or rodent damage or
degradation beyond repair.
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Table 29. Circuit breaker parameter #4: control and mechanism components
Condition
Factor
A 4 Wiring, terminal blocks, relays, contactors and

switches all in good condition. Operating
mechanism, trip and close coils, relays, auxiliary
switches, motors, compressors, springs are all in
good condition. No sign of overheating or
deterioration. Linkages, drive rods, trip latches are
clean, lubricated, free from cracks, distortion,
abrasion or obstruction. Mechanical integrity of
dampers/dashpots, and oil levels, is acceptable.
No visible evidence of poor mechanism settings,
looseness, loss of adjustment, excess bearing wear
or other out of tolerance operation.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One or two of the above characteristics are
unacceptable.

D 1 More than two of the above characteristics are
unacceptable.

E 0 Control and mechanism components are
damaged/degraded beyond repair.

Factor Condition Criteria Description

Table 30. Circuit breaker parameter #5: foundation and support steel grounding

cmelen Factor Condition Criteria Description
Factor

A 4 Support steel and/or anchor bolts are tight and
free from corrosion. Ground connections are
direct to tank, cabinets, supports without any
intervening paint or corrosion.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One of the above characteristics is unacceptable.

D 1 Two or more of the above characteristics are
unacceptable.

E 0 Supports or grounding are damaged/degraded
beyond repair.
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Table 31. Circuit breaker parameter #6: overall condition
Condition
Factor
A 4 Breaker externally is clean, corrosion free. All

primary and secondary connections are in good
condition. No external evidence of overheating.
Number of breaker operations on counter, and run
timer readings on auxiliary motors, are below
average range for age of breaker. Appears to be
well maintained with service records readily
available.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One or two of the above characteristics are
unacceptable.

D 1 More than two of the above characteristics are
unacceptable.

E 0 The circuit breaker is damaged/degraded beyond
repair.

Factor Condition Criteria Description

Table 32. Circuit breaker parameter #7: time/travel

oo TR Factor Condition Criteria Description
Factor

A 4 Close travel, wipe, overtravel, rebound and time
are all within specified limits. Trip time and
velocity are within specified limits. Trip free time
is within specified limits. Interpole close and trip
contact time spread is within specified limits for
the specific application.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One of the above characteristics is unacceptable.

D 1 Two or more of the above characteristics are
unacceptable.

E 0 Two or more of the above characteristics are
unacceptable and cannot be brought into
acceptable condition.
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Table 33. Circuit breaker parameter #8: contact resistance

IR Factor Condition Criteria Description
Factor

A 4 Values well within specifications with high
margins

B 3 Values close to specification (little or no margin)

C 2 Values do not meet specification (by a small
amount)

D 1 Values do not meet specification (by a significant
margin)

E 0 Values do not meet specification and cannot be
brought into specification condition.

Failure Probability Curves
The circuit breaker failure probability (hazard rate) curves are based on normal curves,
with mean life (service life) assumptions as follows:

e OCB =40 years

e Air, vacuum, and gas-insulated vacuum = 50 years

e SF6 =35 years

Circuit Breaker Hazard Rate

20%

16% A

12% A

8% A

4% A

Annual Probability of
Failure

0% -

Age

|[--OCB  Air, Vacuum - SF6|
Figure 22. Circuit breaker hazard rate curves.

The curves fit the failure experience of other utilities with larger populations.

39



Circuit Breakers Schedule VECC 10-1

Failure Effects

Circuit breakers are assumed to fail with two dominant failure modes: operational failure
and catastrophic failure. The relative probability of each failure mode occurring differs
for obsolete versus non-obsolete breakers. The failure effects are summarized in Figure
23 and Figure 24 below.

Effects of Distribution Circuit Breaker Failure
Non-Obsolete Breaker

Failure Mode 1

Relative Probability 50%
Description Operational

failure
Effect Repair

required; non-

destructive
Cost
Direct cost 15% Percent of replacement cost
Outage cost 2 Hours that breaker is out
Occurrence factor 3 Occurrences over life of

breaker
Failure Mode 2

Relative Probability 50%
Description Failure to

open;

catastrophic
Effect
Cost
Direct cost 115% Percent of replacement cost
Outage cost 2 Full station is out

Figure 23. Non-obsolete circuit breaker failure effects.

Effects of Distribution Circuit Breaker Failure
Obsolete Breaker

Failure Mode 1

Relative Probability 40%
Description Operational

failure
Effect Repair

required; non-

destructive
Cost
Direct cost 30% Percent of replacement cost
Outage cost 2 Hours that breaker is out
Occurrence factor 3 Occurrences over life of

breaker
Failure Mode 2

Relative Probability 60%
Description Failure to

open;

catastrophic
Effect
Cost
Direct cost 130% Percent of replacement cost
Outage cost 2 Full station is out

Figure 24. Obsolete circuit breaker failure effects.
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Risk Matrix

Distribution Circuit Breakers
Risk Matrix

$2,000,000

$1,800,000

© Breaker Population

$1,600,000 .
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$1,400,000 A
p oo ©

$1,200,000

$1,000,000

$800,000

$600,000 A
$400,000

Consequence Cost of Failure

$200,000 *

$0 T T T
0% 2% 4% 6% 8%

Near-Term Probability of Failure

Figure 25. Risk matrix plotting consequence of failure versus failure probability.

Intervention Mode

The intervention mode modeled for circuit breakers is replacement in-kind. The
replacement costs vary by circuit breaker type and size. The replacement costs were
provided by PowerStream.
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Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs.

Circuit Breakers
10-Year Spending Program

40 $5 million

- $4 million
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Q .
o - $3 million g’
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@ - $2 million &
It
(o]
l_

- $1 million

- $0 million

Year

\l TS Breakers (count) ® MS Breakers (count) ® TS Breakers # MS Breakers

Figure 26. Circuit beaker 10-year spending program.

Breaker Replacements by Type
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Figure 27. Circuit breaker replacements by type.

42



Circuit Breakers Schedule VECC 10-1

Conclusions
¢ Recommendations:
0 Near-term breaker replacements are warranted.
0 Consider whether “bad-actor” breakers (e.g., ABB) should be sub-classes
with their own risk profile.
0 Consider full life-cycle cost, including risk cost, when purchasing new
breakers.
0 Consider interventions other than replacement, especially for larger
breakers: rehabilitation, purchase of spares.
e QGaps:
0 Capture condition data per Health Index formulation and integrate into the
model.
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MS Transformers — Asset Class Details and Results

Summary of Asset Class
MS transformers are highly complex assets with a high price per unit.

Many methods are available to assess condition and status; PowerStream employs most
of them, which makes analysis of condition a relatively straightforward task.

Distribution transformers serve customers directly, so outage consequences are well-
understood. They are a relatively low criticality due to light loading, especially of the
oldest units.

Data Sources Available
Comprehensive demographic and condition data was made available. Testing data
available included DGA tests and Standard Oil Tests; limited visual condition.

Demographics
Number of units; 22

Typical life expectancy (years): 50
Estimated replacement cost: $300,000 - $450,000

Distribution Station Transformers

Installation History
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Figure 28. MS transformers installation history.
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Asset Degradation

While substation transformers can be employed in either step-up or step-down mode, a
majority of the applications in transmission and distribution stations involve step down of
the transmission or sub-transmission voltage to distribution voltage levels. Substation
transformers vary in capacity and ratings over a broad range.

For a majority of transformers, end of life (EOL) is expected to be defined by the failure
of an insulation system and more specifically the failure of pressboard and paper
insulation. While the insulating oil can be treated or changed, it is not practical to change
the paper and pressboard insulation. The condition and degradation of the insulating oil,
however, plays a significant role in aging and deterioration of transformer, as it directly
influences the speed of degradation of the paper insulation. The degradation of oil and
paper in service in transformers is essentially an oxidation process. The three important
factors that impact the rate of oxidation of oil and paper insulation are presence of
oxygen, high temperature and moisture.

The paper insulation consists of long cellulose chains. As the paper ages through
oxidization, these chains are broken. The tensile strength and ductility of insulting paper
are determined by the average length of the cellulose chains. Therefore, as the paper
oxidizes the tensile strength and ductility are significantly reduced and the insulating
paper becomes brittle. The average length of the cellulose chains can be determined by
measurement of the degree of polymerization (DP). As the paper ages the DP value
gradually decreases. The lack of mechanical strength of paper insulation can result in
failure if the transformer is subjected to mechanical shocks that may be experienced
during normal operational situations.

In addition to the general oxidation of the paper, degradation and failure can also result
from partial discharges which can be initiated if the level of moisture is allowed to rise in
the paper or if there are other minor defects within active areas of the transformer.

The relative levels of carbon dioxide and carbon monoxide dissolved in oil can provide
an indication of paper degradation. Detection and measurement of furans in the oil
provides a more direct measure of the paper degradation. Furans are a group of
chemicals that are created as a bi-product of the oxidation process of the cellulose chains.
The occurrence of partial discharge and other electrical and thermal faults in the
transformer can be detected and monitored by measurement of hydrocarbon gases in the
oil through Dissolved Gas Analysis (DGA).

Oil analysis is such a powerful diagnostic and condition assessment technique that
combining it with background information, related to the specification, operating history,
loading conditions and system related issues, provides a very effective means of
assessing the condition of transformers and identifying units at high risk of failure.

Other condition assessment techniques for substation transformers include Doble (power
factor) testing, infrared surveys, partial discharge detection and location using ultrasonics
and/or electromagnetic detection and frequency response analysis.
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Load tap changers (LTCs) are prone to failure resulting from either mechanical or
electrical degradation. Active maintenance is required for tap changers in order to
manage these issues. It is normal practice to maintain tap changers either at a fixed time
interval or after a number of operations. During operation wear of contacts and build up
of oil degradation products, resulting from arcing activity during make and break of
contacts, are the primary degradation processes. Maintenance, cleaning and replacement
of contacts and any defective components in the mechanism, and changing or
reprocessing of oil are the primary maintenance activities that deal with these issues. Oil
analysis for tap changers is considered more difficult than oil analysis for transformers
due to the generation of gases and general degradation of the oil during arcing under
normal LTC operation.

The health indicator parameters for substation transformers usually include:
Condition of the bushings,

Condition of transformer tank,

Condition of gaskets and oil leaks

Condition of transformer foundations

Oil test results and

Transformer age and winding temperature profiles

The anticipated life of transformers is often quoted as being 40 to 50 years. Many
transformers in service are now approaching this age but failure rates remain low and
there is little evidence that many are at, or near, EOL. There are a number of
contributory factors to the long life of transformers. In the 1950s and 1960s transformers
were designed and manufactured conservatively such that the thermal and electrical
stresses, even at high load, were relatively low compared to modern designs. In addition,

the loading of many of these transformers has been relatively light during their working
life.
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Health Index Formulation and Results

The following figure and charts provide the main condition parameters that were used in
the PowerStream asset condition assessment and the weights assigned to each. Details of
the Health Index formulation are provided in the tables.

Transformer Inspections:

Transformer Testing:

Transformer Visual Weight

Inspection Criteria
Main Tank/ Controls 05 Weight Transf(?rmel.' Te‘sting
Conservator 0.5 Analysis Crltrla
Oil Leaks 1 D.GA An.alys1s
Foundation/Grounding 0.5 3 Oil Quality Test
Radiator/Cooling 0.5
Overall Physical 2
Figure 29. MS transformers Health Index flowchart.
Table 34. Circuit breakers Health Index parameters and weights
# | MS Transformer Condition Weight
Parameters
1 | Oil Leaks 1
2 | Transformer Main Tank/Cabinets and 0.5
Control Condition
3 | Transformer Conservator/Oil 0.5
Preservation System Condition
4 | Transformer Radiators/Cooling 0.5
System Condition
5 | Transformer Foundation/Support 0.5
Steel/Grounding Condition
6 | Overall Power Transformer Condition 2
7 | DGA Oil Analysis 4
8 | Oil Quality Test 3
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Table 35. MS transformer parameter #1: oil leaks

IR Factor Condition Criteria Description
Factor

A 4 No oil leakage or water ingress at any of the
bushing-metal interfaces or at gaskets, weld seals,
flanges, valve fittings, gauges, monitors.

B 3 Minor oil leaks evident, no moisture ingress
likely.

C 2 Clear evidence of oil leaks but rate of loss is not
likely to cause any operational or environmental
impacts

D 1 Major oil leakage and probable moisture ingress.
If left uncorrected it could cause operational
and/or environmental problems.

E 0 Oil leaks or moisture ingress have resulted in
complete failure or damage/degradation beyond
repair.

Table 36. MS transformer parameter #2: transformer main tank/cabinets and control condition
Condition
Factor

A 4 No rust or corrosion on main tank. No external or
internal rust in cabinets — no evidence of
condensation, moisture or insect ingress. No rust
or corrosion on weld seals, flanges, valve fittings,
gauges, monitors. All wiring, terminal blocks,
switches, relays, monitoring and control devices
are in good condition.

B 3 No rust or corrosion on main tank, some evidence
of slight moisture ingress or condensation in
cabinets

C 2 Some rust and corrosion on both tank and on
cabinets.

D 1 Significant corrosion on main tank and on
cabinets. Defective sealing leading to water
ingress and insects/rodent damage.

E 0 Corrosion, water ingress or insect/rodent damage
or degradation is beyond repair.

Factor Condition Criteria Description
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Table 37. MS transformer parameter #3: transformer conservator/oil preservation system condition
Condition
Factor

A 4 No rust or corrosion on body conservator tank. No
rust, corrosion on weld seals, flanges, valve
fittings, gauges, monitors.

No rust or corrosion on conservator.

Some rust and corrosion on conservator.

1 Significant rust and corrosion on conservator.
Could lead to major oil leakage or water ingress.

E 0 Major oil leakage or water ingress has resulted in
damage/degradation beyond repair.

Note: For transformers employing sealed tanks or
air bags, a failure of the seal would be indicated
by the presence of air in the tank, which can be
detected by measuring oxygen or nitrogen content
while conducting gas in oil analysis.

Factor Condition Criteria Description

N [ W

o|O|w

Table 38. MS transformer parameter #4: transformer radiators/cooling system condition

cmelen Factor Condition Criteria Description
Factor

A 4 No rust or corrosion on body of radiators. Fan and
pump enclosures are free of rust and corrosion
and securely mounted in position, pump bearings
are in good condition and fan controls are
operating per design.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One or two of the above characteristics are
unacceptable.

D 1 More than two of the above characteristics are
unacceptable.

E 0 Fan and pump enclosures damaged/degraded
beyond repair.
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Table 39. MS transformer parameter #5: transformer foundation/support steel/grounding condition

IR Factor Condition Criteria Description
Factor

A 4 Concrete foundation is level and free from cracks
and spalling. Support steel and/or anchor bolts are
tight and free from corrosion. Ground connections
are tight, free of corrosion and made directly to
tanks, radiators, cabinets and supports, without
any intervening paint or corrosion.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One of the above characteristics is unacceptable.

D 1 Two or more of the above characteristics are
unacceptable.

E 0 Foundation, supports, or grounding
damaged/degraded beyond repair.

Table 40. MS transformer parameter #6: overall power transformer condition
Condition
Factor

A 4 Power transformer externally is clean, and
corrosion free. All primary and secondary
connections are in good condition. All
monitoring, protection and control, pressure relief,
gas accumulation and silica gel devices, and
auxiliary systems, mounted on the power
transformer, are in good condition. No external
evidence of overheating or internal overpressure.
Appears to be well maintained with service
records readily available.

B 3 Normal signs of wear with respect to the above
characteristics.

C 2 One or two of the above characteristics are
unacceptable.

D 1 More than two of the above characteristics are
unacceptable.

E 0 More than two of the above characteristics are
unacceptable and cannot be brought into
acceptable condition.

Factor Condition Criteria Description
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Table 41. MS transformer parameter #7: DGA oil analysis

IR Factor Condition Criteria Description
Factor
A 4 DGA overall factor is less than 1.2
B 3 DGA overall factor between 1.2 and 1.5
C 2 DGA overall factor is between 1.5 and 2.0
D 1 DGA overall factor is between 2.0 and 3.0
E 0 DGA overall factor is greater than 3.0

Where the DGA overall factor is the weighted average of the following gas scores:

Scores

1 2 3 4 5 6 Weight

H2 <=100 <=200 <=300 <=500 <=700 >700 2

CH4 <=120 <=150 <=200 <=400 <=600 >600

C2H6 <=50 <=100 <=150 <=250 <=500 >500

C2H4 <=65 <=100 <=150 <=250 <=500 >500

C2H2 <=3 <=10 <=50 <=100 <=200 >200

CO <=700 <=800 <=900 | <=1100 | <=1300 | >1300

— = | W W W

CO2 | <=3000 | <=3500 | <=4000 | <=4500 | <=5000 | >5000
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Table 42. MS transformer parameter #8: oil quality test

IR Factor Condition Criteria Description
Factor
A 4 Overall factor is less than 1.2
B 3 Overall factor between 1.2 and 1.5
C 2 Overall factor is between 1.5 and 2.0
D 1 Overall factor is between 2.0 and 3.0
E 0 Overall factor is greater than 3.0

Where the Overall factor is the weighted average of the following gas scores:

Scores
1 2 3 4 Weight
* Moisture PPM
(T °C Corrected) <=20 <=30 <=40 >40
U < 69 kV 4
* Moisture PPM
(T °C Corrected) <=15 <=20 <=25 >25
230 kV <U
* Dielectric Str. kV
Imm >30 >28 >=25 Less than 25
D1816 230 kV <U
* Dielectric Str. kV 3
Imm >23 >20 >=18 Less than 18
D1816 U < 69 kV
— :
D'e'ethg'%S”' kv >40 >30 >20 Less than 20
*|FT
dynes/em U < 69 20 1620 | 13516 | Lessthan
v 13.5
* |FT Less th 2
dynes/cm 230 kV >32 25-32 20-25 st
<U 20
Color Lesls ;ha“ 152 225 ~25 7
Acid Number Le(s)sot?a“ 00501 | 0.1-02 ~02 ]
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Distribution Station Transformers
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Figure 30. MS transformers Health Index histogram.

Serial Number

Location

Position Manufacturer

MVA Nameplate Age

259837 Amber MS T1 West 10 35 94
264055 Amber MS T2 Moloney 10 35 94
1527013119 Baythorn MS T1 FPE 7.5 31 91
1535 Baythorn MS T2 Northern Transformer 7.5 31 94
284243 Morgan MS T1 Moloney 5 30 56
284242 Morgan MS T2 Moloney 5 30 86
T51411 John Street MS T1 Ferranti Packard 10 33 86
72611 John Street MS T2 Moloney 10 33 78
2591 Elder Mills MS T1 Ferranti Packard 5 11 92
18780 Rainbow MS T1 10 37 83
A3S7224 Concord MS Tl West 15 37 75
292565 King MS T1 West 5 46 81
HC09198-001 Aurora MS#1 T1 ABB 10 6 100
13185 Aurora MS#1 T2 Ferranti Packard 10 23 94
307486 Aurora MS#2 T1 Ferranti Packard 10 28 72
T-60771 Aurora MS#3 T1 Federal Pioneer 10 18 89
T-60772 Aurora MS#3 T2 Federal Pioneer 10 17 89
51986 Aurora MS#4 T1 Northern Transformer 10 1 100
B3S7297 Aurora MS#4 T2 West 10 34 94
96-1263 Aurora MS#5 Tl Northern Transformer 10 11 100
21718 Aurora MS#5 T2 Northern Transformer 10 5 100
97-1323 Aurora MS#6 T1 Northern Transformer 10 10 100

Figure 31. MS transformers Health Index results.

The Health of the transformer population is generally excellent.

Only 1 transformer is in Fair condition.
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Failure Probability Curves

The MS transformer failure probability (hazard rate) curves are based on normal curves,
with mean life (service life) equal to 64 years.

9%

Distribution Transformer Hazard Rate

8%
7%
6%

5%

4%
3%

2%

1%
0%

Annual Probability of Failure

40
Age

20 60

80

Figure 32. MS transformer hazard rate curve.

The curve fits the failure experience of other utilities with larger populations.

Failure Effects

MS transformer failures are assumed to cause a 5-hour outage. Outage costs are based on

peak loading.
Risk Matrix

$1.8 million

Distribution Station Transformers
Risk Matrix

$1.6 million 4

@ Aurora MS#4

$1.4 million

*
2 g

@ Aurora MS#1

$1.2 million

Yo ¥

$1.0 million o
$0.8 million 4
$0.6 million 4

$0.4 million

# Elder Mills MS

Consequence Cost of Failure

$0.2 million 4

$0.0 million

0.0%

0.5% 1.0% 1.5%
Near-Term Failure Probability

2.0% 2.5%

Figure 33. Risk matrix plotting consequence of failure versus failure probability.
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Intervention Mode
The intervention mode modeled for MS transformers is replacement in-kind. The
replacement costs are summarized in the following table.

Location Position ] Replacement Cost
Amber MS T1 $400,000
Amber MS T2 $400,000
Baythorn MS T1 $350,000
Baythorn MS T2 $350,000
Morgan MS Tl $300,000
Morgan MS T2 $300,000
John Street MS T1 $400,000
John Street MS T2 $400,000
Elder Mills MS T1 $300,000
Rainbow MS T1 $400,000
Concord MS T1 $450,000
King MS Tl $300,000
Aurora MS#1 T1 $400,000
Aurora MS#1 T2 $400,000
Aurora MS#2 T1 $400,000
Aurora MS#3 T1 $400,000
Aurora MS#3 T2 $400,000
Aurora MS#4 T1 $400,000
Aurora MS#4 T2 $400,000
Aurora MS#5 T1 $400,000
Aurora MS#5 T2 $400,000
Aurora MS#6 T1 $400,000

Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs.
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Distribution Station Transformers
Replacement Program

$0.9 million 3

$0.8 million
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Figure 34. MS transformers 10-year spending program.

Conclusions
e Recommendations:
0 MS transformers are a low-criticality asset; therefore pre-emptive
replacement is not generally warranted.
0 Continue to update condition data; degraded transformers may require
replacement ahead of schedule.
0 Consider whether the Aurora transformers should be handled differently.
They have higher load than many others, and no redundancy.
e QGaps:
0 None identified.
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Distribution Primary Cable — Asset Class Details and Results

Summary of Asset Class
Distribution primary cable are a moderately complex asset with a moderate price per
meter.

There is no health index formulation calculated for underground cable.
Data Sources Available

Cable installation by drawing number, length, year, cable type, installation method (i.e.,
conduit, direct bury).

Demographics
Number of units: 3,400 km

Typical life expectancy (years): 35
Estimated replacement cost: $188 - $400/m (cable only), $340 - $660/m (in conduit)

Primary Underground Cable

Installation History
250,000

200,000

150,000 -1

100,000 1

50,000 1

Length Installed (circuit meters)

® & 9 £ &
& & &
AR

> R
& &
S

Installation Year

O @R
SN

Figure 35. Distribution primary cable installation history.
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Health Index Formulation and Results
There is no health index formulation calculated for underground cable.

Failure Probability Curves
The underground cable failure probability (hazard rate) curves are based on failure
histories from other utilities with similar cable:

Cable Hazard Rates by Type
0.30

€ 0.25 1

<

(%]

9 0.20 -

=)

& 01s

e}

O

S 0.10 1

()

o

5 0.05 4

0.00 PP ESHLVY Y VY GLLGITE = : .
0 10 20 30 40 50
Cable Age
‘-O-DB, Unjacketed =8~ DB, Jacketed Conduit, Unjacketed Conduit
Figure 36. Distribution primary cable hazard rate curve.

Failure Effects

It is assumed that a cable fault on a 1-phase residential looped subdivision will impact
800 kVA (half the loop, 50 amps). For a 3-phase industrial/commercial subdivision, it is
assumed that 3,350 kVA will be impacted (half the loop, 70 amps).

Intervention Mode

The intervention modes modeled for underground cable are injection and replacement.
Cable injection is assumed to rejuvenate the cable by 20 years. The replacement and
injection costs were provided by PowerStream.

Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs.
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Underground Primary Cable

10-Year Program
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m Replacement Cost
| |njection Cost

$20.0 million 4

$15.0 million 4

Cost
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Figure 37. Underground cable 10-year spending program.

Conclusions
e Recommendations:

0 There is a backlog of cable replacements and injections. The backlog will
likely require smoothing based on the benefit cost (B/C) ratio of the
sections involved and implementation considerations (workload,
geography, etc).

0 Cable injection is often a cost-effective intervention if the cable type and
vintage is suitable for injection.

0 Assumed industry failure rates should be compared with PowerStream’s
experience for verification or calibration.
e (Qaps:
0 Actual spending programs should be based on more precise information
about the loading of the sections, as well as verification of their age, type,
and installation method.
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Distribution Transformers — Asset Class Details and Results

Summary of Asset Class
MS transformers are moderately complex assets with a relatively low price per unit.

Limited end-of-life condition data available; health index formulation is based on

industry best-practice, and data will be collected in the future.

Data Sources Available
Assumed loading, nameplate, and general demographic data.

Demographics
Number of units: 34,299

Typical life expectancy (years): 25-30
Estimated replacement cost: $3,000 - $30,000

Distribution Transformers
Installation History

14,000

700

12,000 4 - 600

10,000 - 500

8,000 - - 400
6,000 - - 300

4,000 1 - 200

Cumulative Number Installed
Annual Number Installed

2,000 - 100

Figure 38. Distribution transformers installation history.
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Asset Degradation

Powerstream’s distribution transformer asset class consists of all transformers used to
step down power from medium voltage to utilization voltage. A majority of these
transformers are liquid filled, with mineral insulating oil being the predominant liquid,
while the rest are of dry submersible type. All of these designs employ sealed tank
construction.

It has been demonstrated that the life of the transformer’s internal insulation is related to
temperature-rise and duration. Therefore, transformer life is affected by electrical
loading profiles and length of service life. Other factors such as mechanical damage,
exposure to corrosive salts, and voltage and current surges also have a strong effect.
Therefore, a combination of condition, age and load based criteria is commonly used to
determine the useful remaining life of distribution transformers.

The impacts of loading profiles, load growth, and ambient temperature on asset
condition, loss-of-life, and life expectancy can be assessed using methods outlined in
ANSI/IEEE Loading Guides. This also provides an initial baseline for the size of
transformer that should be selected for a given number and type of customers to obtain
optimal life.

Visual inspections provide considerable information on transformer asset condition.
Leaks, cracked bushings, and rusting of tanks can all be established by visual inspections.
Transformer oil testing can be employed for distribution transformers to assess the
condition of solid and liquid insulation.

Distribution transformers may, sometimes, need to be removed from service as a result of
customer load growth. A decision is then required whether to keep the transformer as
spare or to scrap it. Many utilities make this decision through a cost benefit analysis, by
taking into consideration anticipated remaining life of the transformer, cost of equivalent
sized new transformer, labor cost for transformer replacement and rated losses of the
older transformer in comparison to the newer designs.

The following factors can be considered in developing the health index for distribution
transformers:
e Tank corrosion, condition of paint
Extent of oil leaks
Condition of bushings
Condition of padlocks, warning signs etc
PCB level
Transfer operating age and winding temperature profile
Failure rate

The consequences of distribution transformer failure are mostly reliability impacts and
relatively minor. This is why most utilities run their distribution transformers for
residential services to failure. However, for larger distribution transformers supplying
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commercial or industrial customers, where reduction in reliability impacts may be high,
transformers may be replaced as they near the end of life.

Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

Table 43. Distribution transformer Health Index parameters and weights

# | Distribution Transformer Weight
Condition Parameters

1 | Age 4

2 | PCB 1

3 | Loading history (weighted average) *

4 | Failure rate *

* A multiplying factor is adopted for HI adjustment: The initial HI is calculated based on
condition criteria # 1 and #2. The final HI result is calculated by multiplying the initial
HI with the multiplying factors corresponding to condition criteria #3 and #4. Refer to
Table 47 for details on the multiplying factors.

A Rating

| PCB level |—> j PCB level

Score x
weight

\ 4

Initial HI HI
» x >

A Rating

A A
| Age l—y Score x  —
Age weight
&&

Multiplying
factor

A 4

| Failure rate

{‘ Rating

A 4

Loading l——P Load ratio =

peak_load/rated_capacity Ratio

Figure 39. Distribution transformers Health Index flowchart.
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Table 44. Distribution transformer

arameter #1: age/condition criteria

IR Factor Condition Criteria Description
Factor
A 4 Less than 20 years old
B 3 20-40 years old
C 2 41-50 years old
D 1 51-60 years old
E 0 >60 years old

Table 45. Distribution transformer

arameter #2: PCB level criteria

SR Factor Condition Criteria Description
Factor
A 4 PCB <5 mg/L
B 3 5<=PCB <50 mg/L
D 1 50 mg/L <=PCB < 500 mg/L
E 0 PCB >= 500 mg/L

Table 46. Distribution transformer

arameter #3: loading criteria

Clo:ndltlon AU Condition Criteria Description
actor Factor

A 1 N<1.26

B 0.9 1.26<=N<1.5

C 0.7 1.5<=N<1.6

D 0.5 1.6 <=N<1.67

E 0.3 N >=1.68

Schedule VECC 10-1

Where N = (Peak Load)/(Rated Capacity)

The loading condition is not assigned a weight in the HI formulation. Instead it is used as
a multiplying factor for final HI results.

Table 47. Distribution transformer parameter #4: failure rate

CRrEliio | LR Condition Criteria Description
Factor Factor
A 1 M <0.05
B 0.9 0.05<=M<0.1
C 0.8 0.1<=M<0.2
D 0.7 02<=M<04
E 0.6 M >=0.4

Where M = failure rate x age

The failure rate condition is not assigned a weight in HI formulation. Instead it is used as
a multiplying factor for final HI results.
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Transformer Size Voltage Failure Rate *
300 — 10,000 kVA 0.16 —15kV 0.0052
300 — 10,000 kVA >15kV 0.011

> 10,000 kKVA 0.0153

* Failure rate is based on the survey data in IEEE Gold book (IEEE Std 493-1997)

25000

Group 1 Distribution Transformers

Population 34299 Health Index Classification

20930

20000 +——

15000 +——

Number of Units

10000 +——

5000 +—

4752

4838

o

07

[

528

2344

=

Unknown

Very Poor (< 30%) Poor (30 - 50%)

Fair (50 - 70%)

Good (70 -

85%)  Very Good (» 85%)

Figure 40. Distribution transformers Health Index histogram.

Failure Probability Curves

The distribution transformer failure probability (hazard rate) curve is based on a Weibull
curve, which is calibrated to match the historic failures experienced by PowerStream.
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Figure 41. Distribution transformer hazard rate curve.
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Failure Effects

The dominant failure mode assessed for distribution transformers is catastrophic failure
requiring replacement. The failure effects by type and size are summarized in Figure 42
below.

Estimated # of Customers Consequence Cost due to|] Consequence Cost
without Supply due to Loss of | Loss of Peak | Outage Duration | Unsupplied Unsupplied Peak due to Unsupplied | Consequence
Type Phases | Size Equipment (hours) Energy (kWh) Demand Energy Cost
Overhead 1 25 5 20 3 60 $400 $600 1,000
Overhead 1 50 8 32 3 96 $640 $960 1,600
Overhead 1 100 16 64 3 192 1,280 1,920 3,200
Overhead 1 167 30 120 3 360 2,400 3,600 6,000
Overhead 3 50 4 100 4 400 2,000 54,000 6,000
Overhead 3 100 7 170 4 680 3,400 6,800 $10,200
Overhead 3 167 10 300 4 1,200 6,000 12,000 18,000
Overhead 3 250 7 444 4 1,776 8,880 17,760 26,640
Overhead 3 333 10 575 4 2,300 $11,500 23,000 34,500
Overhead 3 750 11 635 4 2,540 $12,700 25,400 $38,100
Vault 3 50 4 100 4 400 2,000 $4,000 $6,000
Vault 100 7 170 4 680 3,400 $6,800 0,200
Vault 167 10 300 4 1,200 6,000 12,000 8,000
Vault 250 7 444 4 1,776 8,880 17,760 6,640
Vault 3 333 10 575 4 2,300 $11,500 23,000 34,500
Vault 3] 750 11 635 4 2,540 $12,700 25,400 $38,100
Padmount 1 50 8 32 3 96 $640 $960 1,600
Padmount 1 100 16 64 3 192 1,280 1,920 3,200
Padmount 1 167 30 120 3 360 2,400 3,600 6,000
Padmount 3 150 4 100 4 400 2,000 54,000 6,000
Padmount 3 300 7 170 4 680 3,400 6,800 $10,200
Padmount 3 500 10 300 4 1,200 6,000 $12,000 $18,000

Figure 42. Distribution transformers failure effects.

Intervention Mode

The intervention mode modeled for distribution transformers is replacement in-kind. The
replacement costs vary by type and size. The replacement costs were provided by
PowerStream, and are summarized in Figure 43 below.

Description | PowerStream Stock Code | Secondary Voltage | Have Spare | Type |Phases|Size] LOOKUP | Replacement Cost
1-phase 25 kVA 3162025 120/240 Y Overhead 1 25 Overhead-1-25 3,426
1-phase 50 kVA 3162050 120/240 Y Overhead 1 50 | Overhead-1-50 4,226
1-phase 100 kVA 3162100 120/240 Y Overhead 1 100 | Overhead-1-100 5,526
1-phase 167 kVA 3162167 120/240 Y Overhead 1 167 | Overhead-1-167 7,126
3-Phase 50 kVA 3163050 600/347 Y Overhead 3 50 | Overhead-3-50 5,404
3-Phase 100 kVA 3163100 600/347 Y Overhead 3 100 | Overhead-3-100 6,604
3-Phase 167kVA 3163167 600/347 Y Overhead 3 167 | Overhead-3-167 $8,204
1-Phase 50 kVA 3172050 120/208 Y Vault 1 50 Vault-1-50 $6,990
1-Phase 100 kVA 3172100 120/208 Y Vault 1 100 Vault-1-100 $8,716
1-Phase 167kVA 3172167 120/208 Y Vault 1 167 Vault-1-167 $10,841
3-Phase 100 kVA 3173100 600/347 Y Vault 3 100 Vault-3-100 $9,115
3-Phase 167kVA 3173167 600/347 Y Vault 3 167 Vault-3-167 $11,240
3-Phase 250 kVA 3173250 600/347 Y Vault 8 250 Vault-3-250 $17,614
1-phase 50 kVA 4162050 120/240 Y Padmount 1 50 | Padmount-1-50 7,298
1-phase 100 kVA 4162100 120/240 Y Padmount 1 100 | Padmount-1-100 9,278
1-phase 167 kVA 4162167 120/240 Y Padmount 1 167 | Padmount-1-167 9,542
3-Phase 150 kVA 7302150 120/208 Y Padmount 3 150 | Padmount-3-150 $21,144
3-Phase 300 kVA 7302300 120/208 Y Padmount 8 300 | Padmount-3-300 $25,104
3-Phase 500 kVA 7302500 120/208 Y Padmount 3 500 | Padmount-3-500 28,536
3-Phase 150 kVA 7306150 600/347 Y Padmount 3 150 | Padmount-3-150 21,804
3-Phase 300 kVA 7306300 600/347 Y Padmount 8 300 | Padmount-3-300 25,764
3-Phase 500 kVA 7306500 600/347 Y Padmount 3 500 | Padmount-3-500 $29,724

Figure 43. Distribution transformers replacement costs.
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Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs. The raw replacement program chart (Figure 44) shows results
for transformers with complete demographic data (i.e., type and size).

Distribution Transformers
Raw Replacement Program
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Figure 44. Distribution transformers raw replacement program.

The projected failures (Figure 45) account for system-wide annual failures. The
replacement risk is an estimate of the reactive replacement spending associated with the
projected failures. The planned and reactive spending programs are extrapolated to
account for missing demographic data.

66



Distribution Transformers Schedule VECC 10-1

Distribution Transformers
Adjusted Planned and Reactive Replacement Program
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Figure 45. Distribution transformers extrapolated program.
Conclusions

¢ Recommendations:

0 Near-term transformer replacements are warranted.

0 Continue collecting nameplate data and update the model.

0 Continue capturing condition data per health index formulation and update
the model. This should be an ongoing process of updating and re-running
to generate annual budgets.

0 Consider capturing transformer condition and age at failure to support
customized failure probability curves and health index correlations.

0 Consider full life-cycle cost, including risk cost, when purchasing new
transformers.

o (Qaps:
0 Limited demographic and condition data available.
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Distribution Switchgear — Asset Class Details and Results

Summary of Asset Class
Distribution switchgear are moderately complex assets with a moderate price per unit.

Limited end-of-life condition data available; health index formulation is based on

industry best-practice, and data will be collected in the future.

Data Sources Available
Assumed loading, nameplate, and general demographic data.

Demographics
Number of units: 1,170 (air), 293 (oil)

Typical life expectancy (years): 75
Estimated replacement cost: $25,000 - $100,000

Switchgear
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Figure 46. Distribution switchgear installation history.
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Asset Degradation

This asset group covers the metal clad switchgear commonly employed at substations.
Metalclad switchgear typically consists of an assembly of retractable/racked switching,
metering and protection and control devices that are totally enclosed in a metal envelope.
The switchgear comes in standard MV operating voltage ratings and includes busbar,
circuit breakers, disconnect switches, fuses, protection and auxiliary relays, instrument
switchgear, metering devices, etc. The gear is modular (i.e., each breaker is enclosed in
its own metal envelope (cell)). The gear is also compartmentalized with separate
compartments for breakers, control, incoming/outgoing cables or bus duct, and busbars
associated with each cell.

The metalclad switchgear is typically compartmentalized, with separate cells for the
following functions:
¢ Bus-bar Compartment
Switching Compartment
Cable Compartment
Control Compartment

All compartments are isolated from each other by metal partitions to prevent inadvertent
contact with live parts, particularly during maintenance. In the breaker compartment, a
moveable shutter shields the main contacts when the breaker is withdrawn, and is
retracted when the breaker is being racked in to allow breaker connection to the main
contacts. Final racking in of the breaker can only be done from outside the switchgear to
ensure personnel safety. Also for safety reasons, the breaker door can only be opened
after the breaker is tripped.

While the switchgear degradation is a function of a number of different factors, such as
condition of mechanical mechanisms and interlocks, degradation of solid insulation and
general degradation/corrosion, in most cases end-of-life is related to non-conditional
issues. The important issues tend to be capability, obsolescence or specific/generic
defects.

If the fault level on the system increases to exceed the rated interrupting value of the
switchgear, the switchgear must be upgraded to meet the new requirements or the system
reconfigured to reduce the fault levels. For much of the old vintage switchgear currently
in use the original manufacturers no longer exist. It is therefore becoming increasingly
difficult to obtain spare or replacement parts. In some cases alternative sources of
replacement parts can be located, however, difficulties and failures have occurred where
these have not met the original manufacturer’s specifications.

In the absence of specifically identified problems, the common industry practice for
distribution switchgear is running it to end of life, just short of failure. To extend the life
of these assets and to minimize in-service failures, a number of intervention strategies are
employed on a regular basis: e.g. inspection with thermographic analysis and cleaning
with CO2 for air insulated pad-mounted switchgear. If problems or defects are identified
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during inspection, often the affected component can be replaced or repaired without a
total replacement of the switchgear.

The switchgear health and condition can be indicated by the following parameters:
Equipment age

Presence of hotspots (indicated by thermal scan)

Condition mechanical interlocks

Condition of controls and relays

Condition of bus insulation (indicated by meggar tests)

Failure rate

The life expectancy for medium voltage distribution switchgear is 50 to 70 years. Failure
consequences are serious and include customer interruptions over extended length of
time, loss of revenue and employee safety.

Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

Table 48. Distribution switchgear Health Index parameters and weights

Distribution Switchgear Condition Al or
# Parameters e Uyjee
Weight | Weight
1 | Age 2 5
2 | IR record 2 2
3 | Field inspection 5 5
4 | Failure rate * *

* A multiplying factor is adopted for HI adjustment: The initial HI is calculated based on
condition criteria # 1 to #3. The final HI result is calculated by multiplying the initial HI
with the multiplying factors corresponding to condition criterion #4.
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Figure 47. Distribution switchgear Health Index flowchart.

Table 49. Distribution switchgear parameter #1: age/condition criteria

S Factor Condition Criteria Description
Factor
A 4 Less than 20 years old
B 3 20-40 years old
C 2 41-60 years old
D 1 61-70 years old
E 0 > 70 years old

Table 50. Distribution switchgear parameter #2: IR record condition criteria

S Factor Condition Criteria Description
Factor
A 4 Priority =D
B 3 Priority = C
C 2 Priority =B
D 1 Priority = A
E 0 Priority = D

Table 51. Distribution switchgear parameter #3: field inspection condition criteria

S Factor Condition Criteria Description
Factor
A 4 Inspection code = D
B 3 Inspection code = C
C 2 Inspection code = B
D 1 Inspection code = A
E 0 Inspection code = D
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Table 52. Distribution switchgear parameter #4: failure rate criteria

Condition | Multiplying | ~ - wion criteria Description
Factor Factor
A 1 M <0.05
B 0.9 0.05<=M<0.1
C 0.8 0.1 <=M<02
D 0.7 02<=M<04
E 0.6 M>=04

Where M = failure rate x age

Failure rate for distribution switchgear = 0.0048, calculated based on IEEE Gold book
(IEEE Std 493-1997).

Group 2 Distribution Switchgears - Oil type (Powerstream)
Population 293  Health Index Classification
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Figure 48. Distribution switchgear (oil type) Health Index histogram.
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Figure 49. Distribution switchgear (air type) Health Index histogram.

Failure Probability Curves

The distribution switchgear failure probability (hazard rate) curve is based on a Weibull
curve, which is calibrated to match the historic failures experienced by PowerStream.
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Figure 50. Distribution switchgear hazard rate curve.
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Failure Effects
The failure effects by customers served are summarized in Figure 51 below.

Consequence Cost Consequence Cost
Loss of Peak | Outage Duration | Unsupplied due to Unsupplied due to Unsupplied

Description Load (kW) (hours) Energy (kWh) Peak Demand Energy Consequence Cost
Industrial and Commercial Customers 3,780 38 16,380 $75,600 $163,800 $239,400
Residential Subdivisions [ 1440 ] 3 | 4320 | $28,800 | $43,200 | $72,000 |

Figure 51. Distribution switchgear failure effects.

The failure effects were provided by PowerStream, and are based on the following
assumptions:

e 90% of the switchgears supply Industrial/Commercial Customers. On average
each "loop" has a maximum of 10,000 connected kVA. On average there are 10
switchgears in a "loop", each switchgear supplies two customers each with an
average XFMR size of 500 kVA at an assumed L.F. of 70% & 90% P.F. Upon a
switchgear failure, one-half of the loop (on average 5 switchgears) will be lost for
3 hours, while the failed switchgear will take a total of 8 hrs for replacement.
One-half of the loop means 5 x 2 x 500 kVA x 0.7 x 0.9 =3150 kW for 3 hour
(9,450 kWhrs). For the unit that failed we have 2 x 500 kVA x 0.7 x 0.9 = 630
kW for 5 hours (3 hours have already lapsed) = 3,150 kWhrs.

e 10% of the switchgears supply Residential Subdivisions. On average Switchgear-
to-Switchgear there are thirty 50 kVA transformers and each transformer on
average has 8 customers and each customer on average has a peak load of 4 kW.
The Normal open point (N.O.) is located at midpoint, therefore 15 transformers
per phase on each side or 45 transformers in total (for the 3-phases). Upon a
switchgear failure, one-half of the loop (on average 45 transformers, 360
customers or 1440 kW) will be lost for 3 hours (time taken to isolate/switch &
restore). This means 45 xfmrs x 8 customers x 4 kW or a peak load of 1,440 kW
for 3 hours or 4,320 kWhrs.

Intervention Mode

The intervention mode modeled for distribution switchgear is replacement in-kind. The
replacement costs were provided by PowerStream, and are summarized in Figure 52
below.

Switchgear Type Total Replacement Cost (lab. + material + overhead)
PMH Gear $30,000
PMO Gear $30,000
SF6 Gear $56,000
Vista Grar $99,000

Figure 52. Distribution Switchgear Replacement Costs.
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Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs. The raw replacement program charts (Figure 53 and Figure 54)
shows results for switchgear with complete demographic data (i.e., type and size).

Program results were calculated for two scenarios: assuming all loads were residential,
and assuming all loads were commercial/industrial.

Switchgear (Residential)
Raw Replacement Program
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Figure 53. Distribution Switchgear Raw Replacement Program (Residential).

Switchgear (Industrial and Commercial)
Raw Replacement Program
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Figure 54. Distribution Switchgear Raw Replacement Program (Industrial and Commercial).
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The projected failures (Figure 55 and Figure 56) account for system-wide annual failures.
The replacement risk is an estimate of the reactive replacement spending associated with
the projected failures. The planned and reactive spending programs are extrapolated to

account for missing demographic data.
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Figure 55. Distribution Switchgear Extrapolated Program.
Switchgear (Industrial and Commercial)
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Figure 56. Distribution Switchgear Extrapolated Program.
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The program results were averaged based on the ratio of residential to
industrial/commercial loads (Figure 57 and Figure 58).

Switchgear (Averaged Residential and Industrial/Commercial)
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Figure 57. Distribution Switchgear Extrapolated Program.
Switchgear (Averaged Residential and Industrial/Commercial)
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Figure 58. Distribution Switchgear Extrapolated Program.
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Conclusions

e Recommendations:

o
o
o

e Gaps:

Near-term switchgear replacements are warranted.

Continue collecting nameplate data and update the model.

Continue capturing condition data per health index formulation and update
the model. This should be an ongoing process of updating and re-running
to generate annual budgets.

Consider capturing switchgear condition and age at failure to support
customized failure probability curves and health index correlations.
Consider full life-cycle cost, including risk cost, when purchasing new
switchgear.

Limited demographic and condition data available.
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230kV Switches — Asset Class Details and Results

Summary of Asset Class
230kV switches are moderately complex assets with a moderate price per unit.

A 230 kV switch failure is assumed to have no consequence cost. No load will be lost as
the remaining transformer will be able to carry the load of the companion transformer
(there may be a momentary outage). No risk-based planned replacement program is
recommended.

Health index formulation is based on industry best-practice.

Data Sources Available
Comprehensive demographic and condition data was made available.

Demographics
Number of units: 20

Typical life expectancy (years): 75
Estimated replacement cost: $46,280

230kV ABS

Installation History
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Figure 59. 230kV switches installation history.
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Asset Degradation

This asset group consists of transmission and substation air break switches, and
distribution fused switches. The primary function of switches is to allow isolation of line
sections or equipment for maintenance, safety or other operating requirements. While
some categories of switches are rated for load interruption, others are designed to be
operated only under no load conditions. These switches can be operated only when the
current through the switch is zero or near zero (e.g. line charging current). Disconnect
switches are sometimes provided with padlocks to allow staff to obtain work permit
clearance with the switch handle locked in the open position.

In general, line switches consist of mechanically movable copper blades supported on
insulators and mounted on metal bases. Their operating or control mechanism can be
either a simple hook stick or a manual gang. Since they do not typically need to interrupt
short circuit currents, disconnect switches are relatively simple in design compared to
circuit breakers.

Air break switches isolate equipment or sections of line. Air serves as the insulating
medium between contacts when these switches are in the open position. Air break
switches must have the capability of providing visual confirmation of the open/close
position.

The main degradation processes associated with line switches include:

e Corrosion of steel hardware or operating rod,

e Mechanical deterioration of linkages,

e Switch blades falling out of alignment, which may result in excessive arcing
during operation,

e Loose connections,

e Insulator damage,

e Missing ground connections

The rate and severity of these degradation processes depends on a number of inter-related
factors including the operating duties and environment in which the equipment is
installed. In most cases, corrosion or rust represents a critical degradation process. The
rate of deterioration depends heavily on environmental conditions in which the
equipment operates.

Corrosion typically occurs around the mechanical linkages of these switches. Corrosion
can cause seizing. When lubrication dries out the switch operating mechanism may seize
making the disconnect switch inoperable. While a lesser mode of degradation, air
pollution also can affect support insulators. Typically, this occurs in heavy industrial
areas or where road de-icing salt is used.

The condition assessment of switches involves visual inspections which can reveal the
extent of corrosion on main contacts, condition of stand-off insulators and operating
mechanism. Thermographic surveys using infrared cameras represent one of the easiest
and most cost-effective tests to locate hot spots on switches.
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The following parameters can be considered in establishing the asset health index
formulation:
e Condition of switch blades (contacts)
Operating arm and switch mounting
Condition of arcing horns or arc suppressors
Condition of operating handle padlocks
Condition of operating mechanism
Age of disconnect switch
Expert feedback

The average life expectancy of switches is approximately 40 years. Consequences of
switch failure may include customer interruption and health and safety consequences for
operators.

Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

Table 53. 230kV switches Health Index parameters and weights

# | 230kV Switch Condition Weight
Parameters

1 | Age 3
2 | Expert Feedback 10
3 | Load 3
4 | Switch Contact 5
5 | Blade/Arm 5
6 | Mechanism 5
7 | Fuse 3
8 | Arc Break 5
9 | Lock/Handle 1
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Figure 60. 230kV switches Health Index flowchart.

Table 54. 230kV switches parameter #1: age/condition criteria

and't'on Factor | Condition Criteria Description
actor

A 4 <10 years old

B 3 10-19 years old

C 2 20-29 years old

D 1 30-39 years old

E 0 >=40 years old

Table 55. 230KV switches parameter #2: expert feedback

SR Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown
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Table 56. 230kV switches parameter #3: loading condition criteria

Condition | . +or | Condition Criteria Description
Factor
A 4 N<1
B 3 1<=N<1.1
C 2 1.1<=N<1.2
D 1 1.2<=N<14
E 0 N>=14

Where N = peak load / rated_capacity

Table 57. 230kV switches parameter #4: switch contact condition criteria

COElE Factor Condition Criteria Description
Factor
A 4 [0,200)
B 3 [200, 250)
D 1 [250, 300)
E 0 [300, )

Table 58. 230kV switches parameters #5-9: inspection asset condition criteria

Condition " o ..
Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown
Group 4 230kV ABS Switches (Powerstream)
Population 20 Health Index Classification
25
0
20
F 18
E 10
5
. 0 0 0 0
Wery Poor (< 30%) I Poor (30 - 50%) I Fair (50 - 70%) I Good (70 - B5%) I Wery Good (> B5%)

Figure 61. 230kV switches Health Index histogram.
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Failure Probability Curves
The 230kV switch failure probability (hazard rate) curve is based on a normal curve with
a mean life equal to 75 years.
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Figure 62. 230kV switches hazard rate curve.
Failure Effects

The dominant failure mode assessed for a 230kV switch is catastrophic failure requiring
replacement.

The failure effects were provided by PowerStream, and are based on the following
assumptions:
e Lossofa230kV switch, no load will be lost as the remaining transformer will be
able to carry the load of the companion transformer. There may be a momentary
outage.

Intervention Mode

The intervention mode modeled for 230kV switches is replacement in-kind. The
replacement costs vary by type and size. The replacement costs were provided by
PowerStream.

84



230kV Switches Schedule VECC 10-1

Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs. The replacement program chart (Figure 63) shows results for
switches with complete demographic data (i.e., type and size). Due to no loss of load
upon switch failure, no replacement program is recommended.
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Figure 63. 230kV switches replacement program.

The projected failures (Figure 64) account for system-wide annual failures. The
replacement risk is an estimate of the reactive replacement spending associated with the
projected failures.
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Figure 64. 230kV switches planned and reactive program.
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Conclusions
e Recommendations:

0 No risk-based planned replacement program is recommended for 230kV
switches.

0 Continue capturing condition data per health index formulation and update
the model. This should be an ongoing process of updating and re-running
to generate annual budgets.

0 Consider capturing switch condition and age at failure to support
customized failure probability curves and health index correlations.

0 Consider full life-cycle cost, including risk cost, when purchasing new
switches.

e Gaps:
0 None.

86



MS Primary Switches Schedule VECC 10-1

MS Primary Switches — Asset Class Details and Results

Summary of Asset Class
MS primary switches are moderately complex assets with a moderate price per unit.

Health index formulation is based on industry best-practice and data will be collected in

the future.

Data Sources Available
Loading, nameplate, and general demographic data.

Demographics
Number of units: 25

Typical life expectancy (years): 40
Estimated replacement cost: $44,000 - $112,000
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Figure 65. MS primary switches installation history.
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Asset Degradation

This asset group consists of transmission and substation air break switches, and
distribution fused switches. The primary function of switches is to allow isolation of line
sections or equipment for maintenance, safety or other operating requirements. While
some categories of switches are rated for load interruption, others are designed to be
operated only under no load conditions. These switches can be operated only when the
current through the switch is zero or near zero (e.g. line charging current). Disconnect
switches are sometimes provided with padlocks to allow staff to obtain work permit
clearance with the switch handle locked in the open position.

In general, line switches consist of mechanically movable copper blades supported on
insulators and mounted on metal bases. Their operating or control mechanism can be
either a simple hook stick or a manual gang. Since they do not typically need to interrupt
short circuit currents, disconnect switches are relatively simple in design compared to
circuit breakers.

Air break switches isolate equipment or sections of line. Air serves as the insulating
medium between contacts when these switches are in the open position. Air break
switches must have the capability of providing visual confirmation of the open/close
position.

The main degradation processes associated with line switches include:

e Corrosion of steel hardware or operating rod,

e Mechanical deterioration of linkages,

e Switch blades falling out of alignment, which may result in excessive arcing
during operation,

e Loose connections,

e Insulator damage,

e Missing ground connections

The rate and severity of these degradation processes depends on a number of inter-related
factors including the operating duties and environment in which the equipment is
installed. In most cases, corrosion or rust represents a critical degradation process. The
rate of deterioration depends heavily on environmental conditions in which the
equipment operates.

Corrosion typically occurs around the mechanical linkages of these switches. Corrosion
can cause seizing. When lubrication dries out the switch operating mechanism may seize
making the disconnect switch inoperable. While a lesser mode of degradation, air
pollution also can affect support insulators. Typically, this occurs in heavy industrial
areas or where road de-icing salt is used.

The condition assessment of switches involves visual inspections which can reveal the
extent of corrosion on main contacts, condition of stand-off insulators and operating
mechanism. Thermographic surveys using infrared cameras represent one of the easiest
and most cost-effective tests to locate hot spots on switches.
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The following parameters can be considered in establishing the asset health index
formulation:
e Condition of switch blades (contacts)
Operating arm and switch mounting
Condition of arcing horns or arc suppressors
Condition of operating handle padlocks
Condition of operating mechanism
Age of disconnect switch
Expert feedback

The average life expectancy of switches is approximately 40 years. Consequences of
switch failure may include customer interruption and health and safety consequences for
operators.

Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

Table 59. 230kV switches Health Index parameters and weights

# | MS Primary Switch Condition Weight
Parameters

1 | Age 3
2 | Expert Feedback 10
3 | Load 3
4 | Switch Contact 5
5 | Blade/Arm 5
6 | Mechanism 5
7 | Fuse 3
8 | Arc Break 5
9 | Lock/Handle 1
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Table 60. MS primary switches parameter #1: age/condition criteria

Figure 66. MS primary switches Health Index flowchart.

and't'on Factor | Condition Criteria Description
actor

A 4 <20 years old

B 3 20-39 years old

C 2 40-49 years old

D 1 50-59 years old

E 0 >=60 years old

Table 61. MS primary switches parameter #2: expert feedback

SR Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown
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Table 62. MS primary switches parameter #3: loading condition criteria

Condition | . +or | Condition Criteria Description
Factor
A 4 N<1
B 3 1<=N<1.1
C 2 1.1<=N<1.2
D 1 1.2<=N<14
E 0 N>=14

Where N = peak load / rated_capacity

Table 63. MS primary switches parameter #4: switch contact condition criteria

COElE Factor Condition Criteria Description
Factor
A 4 [0,200)
B 3 [200, 250)
D 1 [250, 300)
E 0 [300, )

Table 64. MS primary switches parameters #5-9: inspection asset condition criteria

SR Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown

Group 4 MS Primary Switches (Powerstream)
Population 25 Health Index Classification

Number of Units
=]

1} 1} 1}

Very Poor (< 30%) Poor (30 - 50%) Fair (50 - 70%) Good (70 - B5%) Very Gaod (> 85%)

Figure 67. MS primary switches Health Index histogram.
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Failure Probability Curves
The MS primary switch failure probability (hazard rate) curve is based on a normal curve
with a mean life equal to 40 years.
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Figure 68. MS primary switches hazard rate curve.

Failure Effects

The dominant failure mode assessed for MS primary switches is catastrophic failure
requiring replacement. The failure effects by type and size are summarized in Error!
Reference source not found. below.

Description Loss of Outage Unsupplied Consequence Consequence | Consequence
Peak Load | Duration Energy Cost due to Cost due to Cost
(kW) (hrs) (Kwh) unsupplied unsupplied
Peak Demand Energy
(kW) (kWhrs)
MS Primary
Switch (pole or | 7,200 3 21,600 $144,000 $216,000 $360,000
pad mount)

Figure 69. MS primary switches failure effects

The failure effects were provided by PowerStream, and are based on the following
assumptions:

e There are 14 substations (MS’s) and a total of 22 transformers totaling 200 MVA

of installed capacity. Eight (8) substations (16 transformers) have two
transformers; each transformer is controlled by one "Primary" switch.

e Six (6) substations have single transformers each controlled by one "Primary"
switch. Therefore, loss of a primary switch (during the peak load period) at any
of the substations will mean loss of about 8 MVA for a period of 3 hours (time

taken to isolate and restore).
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e On average, loss of a primary switch at any of the substations will mean loss of
8 MVA (7,200 MW) for a period of 3 hours (time taken to isolate and restore) or
21,600 kWhrs.

Intervention Mode

The intervention mode modeled for MS primary switches is replacement in-kind. The
replacement costs vary by type and size. The replacement costs were provided by
PowerStream, and are summarized in Figure 70 below.

Material Cost Truck Cost plus
Material | plus Overhead Replacement | Replacement Labour Cost | Truck Overhead and
Cost and Burden Labour Hours | Plus Overhead and Burden | Hours Burden
$30,000 $39,600 60 $3,420 30 $1,590 Pole $44,610
[ $80,000 | $105,600 | 80 [ $4,560 [ 40 ] $2,120 Enclosure | $112,280 |

Figure 70. MS primary switches replacement costs.

Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs. The replacement program chart (Figure 71) shows results for
transformers with complete demographic data (i.e., type and size).
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Figure 71. MS primary switches replacement program.

The projected failures (Figure 72) account for system-wide annual failures. The
replacement risk is an estimate of the reactive replacement spending associated with the
projected failures.
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MS Primary Switches
Planned and Reactive Replacement Program
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Figure 72. MS primary switches planned and reactive program.
Conclusions

¢ Recommendations:

0 Near-term switch replacements are warranted.

0 Continue collecting nameplate data and update the model.

0 Continue capturing condition data per health index formulation and update
the model. This should be an ongoing process of updating and re-running
to generate annual budgets.

0 Consider capturing switch condition and age at failure to support
customized failure probability curves and health index correlations.

0 Consider full life-cycle cost, including risk cost, when purchasing new
transformers.

e (Qaps:

0 Loading is based on average configuration as supplied by PowerStream.
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Station Capacitors — Asset Class Details and Results

Summary of Asset Class
Station capacitors are moderately complex assets with a moderate price per unit.

The dominant failure mode assessed for station capacitors is a can failure. Loss of a
single unit or the entire capacitor bank will not affect station load. Capacitor bank
replacements are justified based on increasing risk of can failures and associated annual
costs.

Health index formulation is based on industry best-practice, and data will be collected in

the future.

Data Sources Available
Nameplate and general demographic data.

Demographics
Number of units: 4 banks

Typical life expectancy (years): 25 years for a can
Estimated replacement cost: $110,000 for a bank

Station Capacitor Banks
Installation History

Cumulative Number Installed
Annual Number Installed
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Figure 73. Station capacitors installation history.
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Asset Degradation

The primary function of capacitors is to improve the quality of the electrical supply and
the efficient operation of the power system. The major applications include power factor
improvement and voltage regulation.

In practical implementation, such asset functions in the form of capacitor bank, i.e., a
combination of various capacitor units. The operation of capacitors requires much fewer
switching-on/switching-off operations. The main degradation processes associated with
capacitors include:

e Unbalance due to fuse (either internally or externally) failure

e Capacitor unit fluid leaking

e Insulator problem

The rate and severity of these degradation processes depends on a number of inter-related
factors including the operating duties and environment in which the equipment is
installed. The rate of deterioration depends heavily on environmental conditions in
which the equipment operates.

In externally fused, fuseless or unfused capacitor banks, the failed element within the can
is short-circuited by the weld that naturally occurs at the point of failure (the element fails
short-circuited). This short circuit puts out of service the whole group of elements,
increasing the voltage on the remaining groups. Several capacitor elements breakdowns
may occur before the external fuse (if exists) removes the entire unit. The external fuse
will operate when a capacitor unit becomes essentially short circuited, isolating the
faulted unit. Internally fused capacitors have individual fused capacitor elements that are
disconnected when an element breakdown occurs (the element fails opened). The risk of
successive faults is minimized because the fuse will isolate the faulty element within a
few cycles. The degree of unbalance introduced by an element failure is less than that
which occurs with externally fused units (since the amount of capacitance removed by
blown fuse is less) and hence a more sensitive unbalance protection scheme is required
when internally fused units are used.

Capacitor unit fluid leaking is mainly due to mechanical damage to the capacitor case.
Insulator problems can be either insulator crack, or pollution on insulators.

The condition assessment of capacitors involves visual inspections which can reveal the
extent of problems, as well as utility experts’ feedback that tells the general status.
Thermographic surveys using infrared cameras represent one of the easiest and most cost-
effective tests to locate hot spots on capacitors.

The following parameters can be considered in establishing the asset health index
formulation:

e Expert feedback on capacitors

e Visual inspection on capacitors

e Visual inspection on insulators

e Age of capacitors
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e Expert feedback

The average life expectancy of capacitors is approximately 30 years. This can, however,
be prolonged by keeping on replacing the faulty units. Consequences of capacitors
failure may include local under-voltage and lack of reactive power for operators.

Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

Table 65. Station capacitors Health Index parameters and weights

# | Station Capacitor Condition Weight
Parameters

1 | Age 10

2 | Expert feedback 15

3 | Visual inspection 5

4 | Insulators 1

5 | Total faulty units 10

A Rating
Visual inspection

Score X [
weight

A Rating
Expert feedback Score x [

weight >

I
P

HI

A Rating

Age »  Score x  [—
Age weight
A A
A Rating
| Score
weight
A Rating
Totall faulty units in 5 yrs*** I—; » Score x
M weight

*** only for capacitors

Figure 74. Station capacitors Health Index flowchart.
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Table 66. Station capacitors parameter #1: age/condition criteria

Clc;ndltlon Factor | Condition Criteria Description
actor

A 4 <20 years old

B 3 20-29 years old

C 2 30-39 years old

D 1 40-49 years old

E 0 >=50 years old

Table 67. Station capacitors parameter #2: expert feedback condition criteria

SR Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown

Table 68. Station capacitors parameter #3: visual inspection condition criteria

Condition

Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown

Table 69. Station capacitors parameter #4: insulator condition criteria

S Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown

Table 70. Station capacitors parameter #5: total faulty unit condition criteria

IR Factor Condition Criteria Description
Factor
A 4 No replacement in 5 years
B 3 1 replacement in 5 years
C 2 2 replacements in 5 years
D 1 4 replacements in 5 years
E 0 More than 4 replacements in 5 years
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Group 5 Capacitors (Powerstream)
Population 4 Health Index Classification

Number of Units

0 ]

Unknown Very Poor (= 30%) Foor (30 - 50%) Fair (50 - 70%) Good (70 - 85%) Wery Good (= 85%)

Figure 75. Station capacitors Health Index histogram.
(' Note: the “unknown” cap bank is not in-service as yet, scheduled in 2009)

Failure Probability Curves
The station capacitor cans failure probability (hazard rate) curve is based on a normal
curve with a mean life equal to 25 years.

Station Capacitor Cans
Hazard Rate
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Figure 76. Station capacitors hazard rate curve.
Failure Effects

The dominant failure mode assessed for station capacitors is a can failure requiring
replacement of the can. As provided by PowerStream, the loss of a single unit or the
entire capacitor bank will not affect the station load.
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Intervention Mode

The intervention mode modeled for station capacitors is capacitor bank replacement in-
kind. The replacement costs vary by type and size. The replacement costs were provided

by PowerStream.

Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.

The program charts are generated by combining the optimal intervention timings and the
associated capital costs. The replacement program chart (Figure 77) shows results for the

station capacitors.

Station Capacitors
Replacement Program

$250,000 7

$200,000

$150,000

$100,000

Required Spending

$50,000

v ax ® > D S W
ok gV a7 >
S S

Year

Quantity Replaced per Year

Figure 77. Station capacitors replacement program.

The projected failures (Figure 78) account for annual can failures. The replacement risk

is an estimate of the reactive replacement spending associated with the projected can

failures.
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Station Capacitors
Planned and Reactive Replacement Program
$250,000 2.50
B Can Replacement Risk

B Planned Capacitor Bank Ll g

o $200.000 Replacement Spending 2.00 ;—J
£ B Projected Can Failures 3
S a
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@ :
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Figure 78. Station capacitors planned and reactive program.

Conclusions
¢ Recommendations:

0 Capacitor bank replacements are justified based on increasing risk of can
failures and associated annual costs.

0 Near-term capacitor bank replacements are warranted.

0 Continue capturing condition data per health index formulation and update
the model. This should be an ongoing process of updating and re-running
to generate annual budgets.

0 Consider capturing can condition and age at failure to support customized
failure probability curves and health index correlations.

0 Consider full life-cycle cost, including risk cost, when purchasing new
capacitor banks.

e QGaps:
0 None.
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Station Reactors — Asset Class Details and Results

Summary of Asset Class
Station reactors are moderately complex assets with a moderate price per unit.

A station reactor failure is assumed to have no consequence cost. Loss of a station
reactor, no load will be lost as the remaining transformer will be able to carry the load of
the companion transformer, there maybe a momentary outage. No risk-based planned
replacement program is recommended.

Health index formulation is based on industry best-practice.

Data Sources Available
Nameplate and general demographic data.

Demographics
Number of units: 20

Typical life expectancy (years): 75
Estimated replacement cost: $41,270

Station Reactors

Installation History
25 7

Cumulative Number Installed
Annual Number Installed

Year

Figure 79. Station reactors installation history.
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Asset Degradation
The primary function of reactors is to limit the short circuit current of a line when there is
short circuit. It can also be used to absorb reactive power, or as part of filtering circuit.

When being used as a current limiting component, a reactor is connected in series with
other components in a line. When being used to absorb reactive power, a shunt reactor is
adopted. Because of such character, in normal case a reactor does not require switching
operation once it is put in service.

Unlike other assets, reactors are almost maintenance free. They can be in operation for
decades without any failure reported. The condition assessment of reactors involves
mainly visual inspections and expert feedbacks.

The average life expectancy of reactors can be over 70 years.

Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

Table 71. Station reactors Health Index parameters and weights

# | Distribution Condition Parameters | Weight
1 | Age 10
2 | Expert feedback 15
3 | Visual inspection 5

h Rating

Visual inspection

Score x [
weight

A Rating
Expert feedback

Score x
weight —>

/|
Y

v
™M

HI

A Rating
Age

Score x [
weight

H
62

5}

\ 4

A Rating

Insulator ***

Score x
weight

|
]

A Rating

Totall faulty units in 5 yrs*** |_>

Score x
weight

a
=
A 4

*** only for capacitors

Figure 80. Station reactors Health Index flowchart.

103



Station Reactors

Schedule VECC 10-1

Table 72. Station reactors parameter #1: age/condition criteria

Condition | . +or | Condition Criteria Description
Factor
A 4 <50 years old
B 3 50-74 years old
C 2 75-99 years old
D 1 100-149 years old
E 0 >=150 years old

Table 73. Station reactors parameter #2: expert feedback condition criteria

SR Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown

Table 74. Station reactors parameter #3: visual inspection condition criteria

Condition " o ..
Factor Condition Criteria Description
Factor
A 4 Excellent
B 3 Very Good
C 2 Good
N/A Unknown
Group 5 Reactors (Powerstream)
Population 20 Health Index Classification
25
20
20
g5
E 10
5
. D i 0 D
Wery Poor (< 30%) I Poor (30 - 50%) I Fair (50 - 70%) ‘ Good (70 - 85%) Yery Good (> 85%)

Figure 81. Station reactors Health Index histogram.
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Failure Probability Curves

The station reactor failure probability (hazard rate) curve is based on a normal curve with

a mean life equal to 75 years.

Station Reactors
Hazard Rate
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Figure 82. Station reactors hazard rate curve.
Failure Effects

The dominant failure mode assessed for station reactors is catastrophic failure requiring
replacement. As provided by PowerStream, loss of a station reactor, on load will be lost
as the remaining transformer will be able to carry the load of the companion transformer,

there may be a momentary outage.

Intervention Mode

The intervention mode modeled for station reactors is replacement in-kind. The
replacement costs were provided by PowerStream.
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Replacement Program Results

The economic model projects the optimal intervention timing for each asset analyzed.
The program charts are generated by combining the optimal intervention timings and the
associated capital costs. The replacement program chart (Figure 83) shows results for
transformers with complete demographic data (i.e., type and size).

Station Reactors

Replacement Program
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Figure 83. Station reactors replacement program.

The projected failures (Figure 84) account for system-wide annual failures. The
replacement risk is an estimate of the reactive replacement spending associated with the
projected failures.
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Planned and Reactive Replacement Program
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Figure

84. Station reactors planned and reactive program.
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Conclusions
e Recommendations:

0 No risk-based planned replacement program is recommended for station
reactors.

0 Continue capturing condition data per health index formulation and update
the model. This should be an ongoing process of updating and re-running
to generate annual budgets.

0 Consider capturing station reactor condition and age at failure to support
customized failure probability curves and health index correlations.

0 Consider full life-cycle cost, including risk cost, when purchasing new
transformers.

e Gaps:
0 None.
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Wood Poles — Asset Class Details and Results

Summary of Asset Class
Wood poles are moderately complex assets with a low price per unit.

Wood pole failures are very rare due to aggressive replacement programs. Wood pole
testing contractors make replacement recommendations based on test results and
minimum physical life remaining. Program recommendations are based on statistical
projections of physical life expectancy.

Health index formulation is based on industry best-practice.

Data Sources Available
General demographic and condition data acquired during wood pole test program.

Demographics
Number of units: 34,407

Typical life expectancy (years): 75
Estimated replacement cost: $10,000

Group 3 Distribution Poles - Wood (Powerstream)
Population 3062 out of 34407 Age Distribution
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Figure 85. Wood poles installation history.
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Asset Degradation

Overhead distribution lines consist of electrical conductors supported on insulators and
mechanical structures. The support structure is usually a single wood or concrete pole.
At locations with high mechanical loading, such as dead ends, angles and corners, the
poles will be supported by guy wires attached to anchors installed in the ground.

Wood poles are the most common form of support for medium voltage overhead circuits
as well as sub-transmission lines, however concrete poles are also used extensively
especially in urban areas.

Distribution line design dictates usage of the poles varying in height and strength,
depending upon the number and size of conductors, the average length of adjacent spans,
maximum loadings, line angles, appropriate loading factors and the mass of installed
equipment. Poles are categorized into classes (1 to 7), which reflect the relative strength
of the pole. Stronger poles (lower numbered classes) are used for supporting equipment
and handling stresses associated with corner structures and directional changes in the
line. The height of a pole is determined by a number of factors, such as the number of
conductors it must support, equipment-mounting requirements, clearances below the
conductors for roads and the presence of coaxial cable or other telecommunications
facilities.

As wood is a natural material the degradation processes are somewhat different to those
which affect other physical assets on electricity distribution systems. The critical
processes are biological involving naturally occurring fungi that attack and degrade
wood, resulting in decay. The nature and severity of the degradation depends both on the
type of wood and the environment. Some fungi attack the external surfaces of the pole
and some the internal heartwood. Therefore, the mode of degradation can be split into
either external rot or internal rot.

To prevent attack and decay of wood poles they are treated with preservatives prior to
being installed. The preservatives have two functions, firstly to keep out moisture that is
necessary to support the attacking fungus, and secondly as a biocide to kill off the fungus
spores. Over the period of wood pole use in the electricity industry, the nature of the
preservatives used has changed, as the chemicals previously used have become
unacceptable from an environmental viewpoint. Nevertheless, effective and acceptable
preservatives are available and poles well treated prior to installation have a long life
(typically in excess of 50 years) prior to decay resulting in significant damage.

As a structural item the sole concern when assessing the condition for a wood pole is the
reduction in mechanical strength due to degradation or damage. A particular problem
when assessing wood poles is the potentially large variation in their original mechanical
properties. Depending on the species, the mechanical strength of a new wood pole can
vary greatly. Typically the first standard deviation has a width of £15% for poles
nominally in the same class. However in some test programs the minimum measured
strength has been as low as 50% of the average.
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The condition of the concrete poles is assessed by taking into consideration reduction in
strength due to spalling or mechanical damage caused by vehicular collisions. Condition
assessment of concrete poles can, similarly, be carried out through visual inspections and
taking into account the extent of surface deterioration of the pole. There are many factors
considered by utilities when establishing condition of poles. These include types of
wood, historic rates of decay and average lifetimes, environment, perceived effectiveness
of available techniques and cost. However, perhaps the most significant is the policy of
routine line inspections. A foot patrol of overhead lines undertaken on a regular cycle is
extremely effective in addressing the safety and security obligations.

The following criteria can be used in establishing health and condition of poles:
Pole strength (through lab testing on selected samples)

Existence of cracks for both wood and concrete poles

Woodpecker or insect caused damage for wood poles

Wood rot or concrete spalling

Damage due to fire or mechanical damage

Condition of guy wires

Pole plumbness

The life expectancy of wood poles or concrete poles ranges from 30 to 50 years.
Consequences of an in-service pole failure are quite serious, as they could lead to a
serious accident involving the public. Depending on the number of circuits supported, a
pole failure may also lead to a power interruption for significant number of customers.

Health Index Formulation and Results

The following charts provide the main condition parameters that were used in the
PowerStream asset condition assessment and the weights assigned to each. Details of the
Health Index formulation are provided in the tables.

Table 75. Wood poles Health Index parameters and weights

# | Wood Pole Condition Parameters Weight
1 | Age 3
2 | Pole Strength 2
3 | Maintenance Done? (Yes/No) *
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A Rating

Pole strength strength »  Score X  [—P
weight

HI
X —>

A 4

A Rating

Age P»| Score x P
Age weight Multiplying
factor

A

Maintenance done ? Y/N |

Figure 86. Wood poles Health Index flowchart.

Table 76. Wood poles parameter #1: age/condition criteria

COElE Factor Condition Criteria Description
Factor
A 4 0-19 years old
B 3 20-39 years old
C 2 40-49 years old
D 1 50 years old
E 0 >=51 years old

Table 77. Wood poles parameter #2: distribution pole strength condition criteria

COElE Factor Condition Criteria Description
Factor
A 4 95
B 3 87
C 2 50
D 1 33
E 0 0

Table 78. Wood poles parameter #3: distribution pole maintenance condition criteria

NITERTAE Condition Criteria Description
Factor
0.8 Maintenance has been done
1 No maintenance work record
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Group 3 Distribution Poles - Wood (Powerstream)
Population 34407 Health Index Classification
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Figure 87. Wood poles Health Index histogram.

Failure Effects
The dominant failure mode assessed for wood poles is catastrophic failure requiring
replacement.

Intervention Mode
Wood poles are replaced based on pole testing contractor recommendations and health
index results. Risk-based analyses are not used to justify pole replacements.

Replacement Program Results

The long-range replacement program is based on contractor recommendations. Pole
inspection and recommendations were analyzed to develop a correlation between age and
failure.
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Failure Probability Curves
Using the 3,031 poles inspected, failure curves were fit to the “Replace Now” and “3
Years” contractor recommendations.

A Maximum Likelihood Estimator (MLE) curve fitting method was utilized to develop
the failure curves. The MLE method finds the most likely curve for a set of data by
maximizing the likelihood function, which defines the probability of the observed
scenario playing out. The MLE is preferable to other regression or curve-fitting methods
since it accounts for suspended data points (the poles that have yet to fail). There is,
however, insufficient demographic data to apply the failure curves to the remainder of
wood pole population. The sample size is not considered representative of the larger
population.

Confidence bounds were also calculated to indicate the reasonableness of the curve fits.
The confidence bounds provide ranges within which failure curve values are likely to
occur a certain percentage of the time. This helps gauge the utility of the data and the
accuracy of the resulting estimates. The Likelihood Ratio Confidence Bounds were
utilized to determine the 95 percent confidence level on the upper bounds of the Weibull
parameters. The confidence bounds were calculated to determine the most aggressive
hazard rate for the wood pole failure curves.

Wood Pole Probability of Failure versus Age
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Figure 88. “Replace Now” failure curve.

The “Replace Now” failure curve (Figure 88) shows the optimal failure curve for the
“Replace Now” recommendations, including the upper and lower confidence bounds
based on a 95 percent confidence interval. The Weibull curve parameters are: Shape =
1.94, Scale = 32.57.
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Wood Pole Probability of Failure versus Age
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Figure 89. “Replace Now” contour plot.

The “Replace Now” contour plot (Figure 89) indicates the parameters meeting the 95
percent confidence level.

Wood Pole Failures versus Age

= Actual Pole Failures
+ Projected Pole Failures

Number of Pole Failures Normalized by Inspection
Count

Age

Figure 90. “Replace Now” pole failures.

The “Replace Now” pole failures chart (Figure 90) shows the optimal failure curve and
actual pole failures normalized to the inspection count.
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Wood Pole
Probability of 3-Year Replacement Recommendation versus Age
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Figure 91. “3 Years” recommendation failure curve.

The poles identified by the contractor to be replaced in 3 years were also analyzed to
develop a correlation with age. The failure curve shown in Figure 1Figure 91 has
Weibull curve parameters: Shape = 1.79, Scale = 21.62.
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Figure 92. “3 Years” pole failures.

The “3 Years” pole failures chart (Figure 92) shows the optimal failure curve and actual
3-year replacement recommendations normalized to the inspection count.
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Conclusions
e Recommendations:

0 Continue collecting inspection and failure data and updated customized
wood pole failure curves.

0 Capture representative wood pole demographics samplings and
extrapolate failures for wood pole population using “Replace Now” and “3
Years” curves.

0 Continue capturing condition data per health index formulation and update
the model. This should be an ongoing process of updating and re-running
to generate annual budgets.

o (Qaps:
0 Remaining wood pole demographics and contractor recommendations.
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Schedule VECC25-1: Net Fixed Assets - Continuity Schedule - (000's) - Display addtions separate from depreciation

Schedule VECC 25-1

2006 Board 2005 & 2006 2007 2008 2009
Approved (1)
Retirements Retirements Retirements / Retirements / | Retirement
Asset Group Additions net R /FMY 2 Ending Additions net R /FMY 2 Ending Additions net R FMVI 2 Ending FMv R;moval RS/FMVI Ending
Additions _|Depreciation of Dep'n emoval (2) Balance |Additions |Depreciation of Dep'n emoval (2) Balance |Additions |Depreciation of Dep'n emoval (2) Balance |Additions |Depreciation @ emoval | palance
Land and Buildings 3,798 6,644 85 6,559 (488) 9,869 275 76 199 (18) 10,049 0 76 (76) 0 9,973 3,500 76 3,424 0 13,397
TS Primary Above 50 55,298 9,570 4,526 5,044 0 60,342 5,670 2,245 3,425 0 63,767 1,837 2,339 (502) 0 63,265 14,452 2,543 11,909 0 75,174
DS 3,321 2,073 483 1,590 (141) 4,770 1,295 234 1,061 0 5,831 884 270 614 0 6,444 34 285 (251) 0 6,193
Poles, Wires 242,717 57,083 39,575 17,508 363 | 260,588 31,449 18,938 12,511 (3,003)| 270,096 42,086 19,902 22,184 0| 292,280 65,315 21,590 43,725 0| 336,005
Line Transformers 90,854 22,441 14,771 7,670 (75) 98,449 9,215 7,288 1,927 0| 100,376 9,817 7,502 2,315 0| 102,690 14,365 7,811 6,554 0| 109,243
Services and Meters 37,888 15,601 6,312 9,289 (241) 46,936 16,385 3,508 12,877 0 59,813 4,246 4,045 201 0 60,014 3,731 4,205 (474) 0 59,540
General Plant 817 1,809 415 1,394 (135) 2,076 (334) 175 (509) 154 1,720 23,119 403 22,716 0 24,435 0 635 (635) 0 23,801
Equipment 5,580 1,751 1,038 713 (127) 6,166 2,619 1,455 1,164 (716) 6,614 5,191 1,801 3,390 (537) 9,467 2,063 2,091 (28) (537) 8,903
IT Assets 1,682 5,795 2,181 3,614 16 5,312 4,291 2,743 1,548 0 6,860 6,068 4,274 1,794 0 8,655 3,925 5,744 (1,819) 0 6,836
CDM Assets 1,620 (1,620) 0 (1,620) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other Distribution Assets 5,803 618 603 15 129 5,948 526 729 (203) 0 5,745 1,093 783 310 0 6,054 288 829 (541) 0 5,514
Contributions and Grants (79,108)| (48,639) (3,206) (45,433) (6,663)| (131,202)]  (9,527) (6,393) (3,134) (15)| (134,352)| (20,865) (7,001) (13,864) 0| (148217)| (21.189) (7,842) (13,347) 0| (161,564)
TOTAL 370,270 73,126 66,783 6,343 (7,362)] 369,254 61,864 30,998 30,866 (3,598)| 396,519 73,476 34,394 39,082 (537)| 435,060 86,484 37,967 48,517 (537)| 483,042
control chk ok ok ok ok

(1) Harmonzed rate application (EB-2007-0074), EDR 2006 Model, Sheet 2-4 Adjusted Accounting Data
(2) Fair market value("FMV") increment recorded on purchase of Aurora Hydro has been removed for rate filing
Above data copied from primary fixed asset fty file and "NFA...." tab

NFA for IR Rqt
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Throughput Revenue - details

Schedule VECC 28-1

page 1

2009

Distribution Revenue

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2009
Residential $4,810,608 $4,764,485 $4,786,875 $4,668,848 $4,656,225 $4,895,579 $5,100,409 $4,978,186 $4,766,830 $4,703,804 $4,749,720 $4,829,849 $57,711,418
GS Less Than 50 kW $1,434,940 $1,418,276 $1,425,093 $1,383,785 $1,378,602 $1,459,782 $1,529,129 $1,486,382 $1,413,085 $1,390,628 $1,405,508 $1,432,116 $17,157,326
GS 50 to 4,999 kW $3,098,902 $3,055,758 $3,072,272 $2,966,517 $2,979,342 $3,187,757 $3,365,667 $3,254,602 $3,064,781 $3,006,020 $3,043,518 $3,111,246 $37,206,382
GS 50 to 4,999 kW Legacy $18,257 $17,980 $18,060 $17,407 $0 $0 $0 $0 $0 $0 $0 $0 $71,704
Large Use $17,403 $17,202 $17,260 $16,787 $16,712 $17,591 $18,339 $17,850 $17,024 $16,759 $16,906 $17,183 $207,016
Unmetered Scattered Load $37,754 $37,641 $37,766 $37,405 $37,408 $38,285 $39,042 $38,666 $37,981 $37,810 $38,016 $38,342 $456,116
Sentinel Lighting $1,178 $1,157 $1,163 $1,113 $1,105 $1,198 $1,278 $1,226 $1,138 $1,110 $1,126 $1,155 $13,949
Street Lighting $89,111 $88,423 $88,859 $86,992 $86,854 $90,849 $94,278 $92,342 $88,944 $87,980 $88,802 $90,185 $1,073,619
TOTALS $9,508,153 $9,400,922 $9,447,349 $9,178,853 $9,156,249 $9,691,042 $10,148,142 $9,869,254 $9,389,784 $9,244,111 $9,343,596 $9,520,075 $113,897,531
Variable charges |
Rate Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2009
P08 P08 P08 P08 P08 P08 P08 P08 P08 P08 P08 P08
Residential $ 0.0129 $2,227,045 $2,173,888 $2,189,244 $2,064,183 $2,044,526 $2,276,846 $2,474,641 $2,345,384 $2,126,994 $2,056,934 $2,095,816 $2,168,911 $26,244,413
GS Less Than 50 kw $ 0.0112 $763,298 $745,079 $750,342 $707,479 $700,741 $780,367 $848,159 $803,858 $729,007 $704,994 $718,320 $743,373 $8,995,017
GS 50 to 4,999 kW $ 22713 $1,939,228 $1,892,941 $1,906,312 $1,797,414 $1,806,492 $2,011,764 $2,186,531 $2,072,323 $1,879,359 $1,817,456 $1,851,810 $1,916,395 $23,078,026
GS 50 to 4,999 kW Legacy $ 1.5576 $11,631 $11,353 $11,434 $10,780 $0 $0 $0 $0 $0 $0 $0 $0 $45,198
Large Use $  1.1989 $8,425 $8,224 $8,282 $7,809 $7,734 $8,613 $9,361 $8,872 $8,046 $7,781 $7,928 $8,205 $99,279
Unmetered Scattered Load $ 0.0111 $7,719 $7,535 $7,588 $7,155 $7,087 $7,892 $8,577 $8,129 $7,372 $7,130 $7,264 $7,518 $90,966
Sentinel Lighting $ 6.0151 $893 $872 $878 $828 $820 $913 $992 $940 $853 $825 $840 $870 $10,524
Street Lighting $  3.3980 $36,529 $35,657 $35,909 $33,857 $33,535 $37,345 $40,590 $38,470 $34,888 $33,738 $34,376 $35,575 $430,468
TOTALS $4,994,767 $4,875,549 $4,909,987 $4,629,504 $4,600,935 $5,123,740 $5,568,853 $5,277,977 $4,786,519 $4,628,858 $4,716,356 $4,880,847 $58,993,892
Fixed Charges |
Rate Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2009
P08 P08 P08 P08 P08 P08 P08 P08 P08 P08 P08 P08
Residential $ 12.02 $2,583,563 $2,590,597 $2,597,631 $2,604,665 $2,611,699 $2,618,733 $2,625,767 $2,632,802 $2,639,836 $2,646,870 $2,653,904 $2,660,938 $31,467,004
GS Less Than 50 kW $ 28.70 $671,642 $673,197 $674,751 $676,306 $677,861 $679,415 $680,970 $682,524 $684,079 $685,633 $687,188 $688,743 $8,162,309
GS 50 to 4,999 kW $ 30173 $1,159,674 $1,162,817 $1,165,960 $1,169,103 $1,172,850 $1,175,993 $1,179,136 $1,182,279 $1,185,422 $1,188,565 $1,191,708 $1,194,851 $14,128,356
GS501t04,999 kW Legacy  $ 3,313.25 $6,627 $6,627 $6,627 $6,627 $0 $0 $0 $0 $0 $0 $0 $0 $26,506
Large Use $ 8,978.09 $8,978 $8,978 $8,978 $8,978 $8,978 $8,978 $8,978 $8,978 $8,978 $8,978 $8,978 $8,978 $107,737
Unmetered Scattered Load ~ $ 14.35 $30,035 $30,106 $30,178 $30,250 $30,322 $30,393 $30,465 $30,537 $30,609 $30,680 $30,752 $30,824 $365,150
Sentinel Lighting $ 2.01 $285 $285 $285 $285 $285 $285 $285 $285 $285 $285 $285 $285 $3,425
Street Lighting $ 0.84 $52,582 $52,766 $52,951 $53,135 $53,319 $53,504 $53,688 $53,872 $54,057 $54,241 $54,425 $54,610 $643,152
TOTALS 4,513,386 4,525,374 4,537,361 4,549,349 4,555,314 4,567,302 4,579,289 4,591,277 4,603,265 4,615,253 4,627,241 4,639,228 54,903,639
2009 |
Customer count |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2009
Residential 214,939 215,524 216,109 216,694 217,279 217,865 218,450 219,035 219,620 220,205 220,791 221,376 218,157
GS Less Than 50 kW 23,402 23,456 23,511 23,565 23,619 23,673 23,727 23,781 23,836 23,890 23,944 23,998 23,700
GS 50 to 4,999 kW 3,843 3,854 3,864 3,875 3,887 3,898 3,908 3,918 3,929 3,939 3,950 3,960 3,902
GS 50 to 4,999 kW Legacy 2 2 2 2 - - - - - - - - 1
Large Use 1 1 1 1 1 1 1 1 1 1 1 1 1
Unmetered Scattered Load 2,093 2,098 2,103 2,108 2,113 2,118 2,123 2,128 2,133 2,138 2,143 2,148 2,121
Sentinel Lighting 142 142 142 142 142 142 142 142 142 142 142 142 142
Street Lighting 62,598 62,817 63,037 63,256 63,476 63,695 63,914 64,134 64,353 64,573 64,792 65,012 63,805
TOTALS 307,020 307,894 308,768 309,643 310,517 311,391 312,265 313,140 314,014 314,888 315,762 316,637 311,828
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VECC IR #28 ~ 1 L z A .
Schedule VECC 28 |
Consumption, kwh |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2009
Residential kwh 172,639,149 168,518,468 169,708,806 160,014,190 158,490,404 176,499,690 191,832,674 181,812,740 164,883,288 159,452,266 162,466,344 168,132,627 2,034,450,648
GS Less Than 50 kw kwh 68,151,608 66,524,914 66,994,815 63,167,737 62,566,202 69,675,608 75,728,508 71,773,005 65,089,878 62,945,910 64,135,757 66,372,598 803,126,540
GS 50 to 4,999 kW kw 326,907,500 319,104,625 321,358,634 303,001,023 304,531,410 339,135,356 368,596,921 349,344,117 316,815,018 306,379,581 312,170,982 323,058,462 3,890,403,631
GS 50 to 4,999 kW Legacy kw 4,810,020 4,695,211 4,728,376 4,458,267 - - - - - - - - 18,691,873
Large Use kw 2,665,794 2,602,165 2,620,546 2,470,847 2,447,317 2,725,406 2,962,170 2,807,447 2,546,033 2,462,170 2,508,712 2,596,207 31,414,814
Unmetered Scattered Load kwh 695,425 678,826 683,621 644,569 638,431 710,976 772,740 732,378 664,182 642,305 654,447 677,271 8,195,169
Sentinel Lighting kw 57,952 56,569 56,968 53,714 53,203 59,248 64,395 61,031 55,349 53,525 54,537 56,439 682,931
Street Lighting kw 3,593,027 3,507,266 3,532,040 3,330,272 3,298,558 3,673,374 3,992,489 3,783,951 3,431,609 3,318,577 3,381,307 3,499,236 42,341,705
TOTALS 579,520,475 565,688,044 569,683,805 537,140,619 532,025,524 592,479,658 643,949,897 610,314,670 553,485,357 535,254,335 545,372,086 564,392,840 6,829,307,310
2009 |
Load, kw |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2009
Residential kWh - - - - - - - - - - - - -
GS Less Than 50 kW kwh - - - - - - - - - - - - -
GS 50 to 4,999 kW kw 853,797 833,417 839,304 791,359 795,356 885,732 962,678 912,395 827,438 800,183 815,309 843,744 10,160,712
GS501t04,999 kW Legacy kW 7,467 7,289 7,340 6,921 - - - - - - - - 29,018
Large Use kw 7,027 6,859 6,908 6,513 6,451 7,184 7,808 7,400 6,711 6,490 6,613 6,844 82,809
Unmetered Scattered Load ~ kWh - - - - - - - - - - - - -
Sentinel Lighting kw 148 145 146 138 136 152 165 156 142 137 140 145 1,750
Street Lighting kw 10,750 10,493 10,568 9,964 9,869 10,990 11,945 11,321 10,267 9,929 10,117 10,469 126,683
TOTALS 879,189 858,204 864,266 814,895 811,812 904,059 982,597 931,273 844,558 816,739 832,178 861,201

10,400,971
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(da BC Alta Sask Man ont Que NB NS PEI Nfld
Real GDP Growth (% change, chain-weighted)
2006 3.1 4.4 6.1 -0.3 4.0 1.7 2.4 0.9 2.4 3.0
2007 2.7 3.0 3.1 2.5 3.3 2.6 1.7 1.7 2.4 9.1
2008 f 0.7 1.4 1.9 3.0 1.7 0.2 1.0 1.1 0.8 1.3
2009 f -1.3 0.0 0.7 1.0 -0.4 -1.0 0.3 -0.1 0.2 0.7
2010 f 2.0 2.0 2.1 1.6 1.8 1.9 1.9 1.6 1.2 2.0
Employment Growth (% change)
2006 1.9 3.0 4.8 1.7 1.2 1.5 1.3 1.4-  -0.3 05 0.7
2007 2.3 3.2 4.7 2.1 1.6 1.5 2.3 2.1 1.3 1.2 0.7
2008 f 1.6 2.4 2.7 1.7 - 1.8 L5 - 07 - 09 1.2 1.5 1.7
2009 f -0.8 0.2 0.6 1.0 0.3 -1.9 -1.0 0.5 0.4 0.6 1.0
2010f | 05 | .05 08 1.0 0.4 05 03 05 - 04 07 2.1
Unemployment Rate (percent)
2006 6.3 4.8 3.4 4.6 4.3 6.3 8.0 8.7 7.8 11.1 14.8
2007 6.0 4.2 3.5 4.2 4.4 6.4 7.2 7.6 8.1 10.3 13.6
2008 { 6.1 4.3 3.6 4.2 41 6.4 7.4 8.5 7.7 10.7 13.0
2009 f 7.4 6.0 4.7 4.5 4.9 8.2 8.0 9.6 8.4 11.0 12.6
2010 f 7.8 7.3 5.6 5.0 5.6 8.5 8.2 10.5 9.1 11.2 11.9
Housing Starts (thousands)
2006 229.1 | 36.6 49.1 3.7 5.0 74.4 48.0 4.0 5.2 0.8 2.3
2007 227.6 | 39.2 481 5.9 5.8 68.0 48.5 41 4.7 0.7 2.6
2008f | 213.8 | 35.5 30.3 7.0 5.6 75.7 47.1 4.4 4.5 0.7 3.0
2009 f 175.0 | 29.0 26.0 6.3 4.8 60.0 38.5 3.4 3.3 0.6 3.2
2010f | 1700 { 286.8 30.0 5.0 45  57.0-- 37.0 35 3.0 0.8 2.7
Consumer Price Index (% change)
2006 2.0 1.7 3.9 2.0 1.9 1.8 1.7 1.7 2.1 2.2 1.8
2007 2.1 1.8 4.9 2.9 2.1 1.8 1.7 1.9 1.9 1.8 1.6
2008 { 26 | 22 3.6 3.4 2.3 23 . 24 22 3.5 3.6 3.1
2009 f 0.8 0.9 1.2 2.1 1.0 0.7 0.8 0.7 0.6 0.7 1.6
20101 1 1.8 1.9 2.0 1.7 15 18 . 17 . 18. 1.7 1.8 2.0

The mformation, opinions, esimetes, prajections end other materials contained herein are provided as of he date hesoof and ars subject o chnge without natice. Some of the nformation, opinions, esimates, projections and oler saterials contaimed berain
have boen obtained trom numerous soarcss and Bank of Montreal ("MD"} and its affiiates make eveiy effart 1 ensura that tie contaats thersof have bsen tompiled or derived from sourses believed o b refiabla and v costain information and oittians which
s accurate and complets. iowever, neither BMD nar s ofifiatas havo idapendently venfind or make any teqresantation o7 waranty, 6xpeass or implied, n respect theseot, teko na raspeasibifty for any armors and emissions which ay be conteined harein o
atcept any liability whatsaever for any loss arsing frum any use of or mhance on the infermation, apisions, astimates, projectias and other matarials contained hevain whether reied upas by the recipient or user or any other thind party {including, without
lmsdation, any oestomas ofthe tacipient o ush). formation may be available to BMED andior it affliatas thal is not reflected herein, The infermation, apinions, estimatss, projpetions and other materials contained harcin ae act 1o be constroed as an ofario
sall a soficitation for or an offr o by, any praduets or servieas roferenced herein (icudiny, without Hsitaton, any comanedites, sacuites o othar financial Wstroments), nav shaf such iformation, opinions. esfiaates, projaetions ang other materals be
sonsidered as imestment advice or as 2 recommendation to enter inta any transacton. Additional information s available by cotacting BWD o it relovant afiiate directy. BMO and/r its affietes may make & maket or doal as prineipal in the products
{inchding,withaut limiation, any commodies, seeures of other inancia!instruments) eferanced heroin, BMO, s afifates, andforthei Tespective shareholdars, dirsctors, offcers and/or ssployess may from time to time have Jong or shor pasitionsin any
sach produets (icluding, without limitation, commedities, secaritivs orother Financial nstraments). BMU Noshitt Burms ine. and/or MY Copital Markets Carp, subsidinias of BMO, may actas finencial advisor and/or undaneritr for cartain of the corpostions
sestioned herein and may recoive remuneration for same. “HMD Capial Markets” s & trade mame used bythe Bank of Monireal ivastment Banking Group, which includes the whelesalufnstitational arns of Bank of Montreal, BMD Nastit Burns Inc. BMO
Neskitt Bums Ltéa/led, BMO Capita Merkets Corp. and Wamis RA, and B0 apita Markets Lmited. 1015 RISDINTS: 040 Coptel Merkets Corp. and/or BHAC NeahittBums Secritos Ld, affiates of 84D 4B, amish this repurt o U S, rsidents and accopt
responsiikty fo the contents harww, except to the extent that i refers 1o seecurities of Bank of Mostral Aay 1.5. parson wishing tv effecttransactions i any secury discussed harein should do so thraugh EMO Capital Markats Comp. and/or BMO Neshitt Sums
Secarites Utd. T0 4. RESIDENTS: The contents hereot are not diretad atinvestors lecater in the K. athar than perseis dascribed in Part V1 of the Financial Sarvicas and Markets Act 7001 (Feancial Pomotion) rder 2601,

™ - B (W-tar rouade! symhol) Capital Markets” is  trade-mark of Bank of Montreal, used undr licencs, © Copyright Bank of Mentreal
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Table 2
Federal Transfers by Province (2008/09)

Billion C$ Transfers 9% of Revenue

BC 5.8 15
Alta 3.8 10
Sask 1.4 15
Man 3.9 32
ont 16.5 17
Qué 14.1 22
NB 2.4 33
NS 2.9 36
PEI 0.6 41
N&L 1.6 25

policy effectiveness hampered by the worldwide strains
on credit availability and wide spreads, fiscal policy might
well be the only effective tool to boost growth during the
current shock to Canada’‘s export prospects.

Sharing the Pain

Virtually no corner of the country will fully escape the
impact of the US recession and the accompanying
slowdown in global economic performance. Reflecting
the darkening picture for economies beyond Canada’s
shores, and new fragilities in financial markets, our current
forecasts for GDP, employment and CPl (Table 3) all
represent significant markdowns from our June outlook,
when the national picture looked destined for growth of
more than 2% in 2009. What once looked like a painful
outcome for regions linked to manufacturing will now,
to some extent, be shared by a broader geographic and
industrial mix across the country.

For Ontario, a challenging economic climate will be
nothing new at this point. Canada’s largest province
has been struggling to deal with multiple disadvantages

Table 3

Chart 2
Recessions See Huge Fiscal Deterioration
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relating to some other regions of the country. Its heavy
weight in manufacturing that is sensitive to a strong
Canadian dollar and global competition, its status of an
importer of oil, and the absence of equalization increases
that other provinces enjoyed, were all reasons to expect
the worst for the province as the year began.

It's remarkable, then, that the province's economy has
managed to see only a modest decline since the start of
Q4 2007, rather than falling into a deeper abyss. Indeed,
year to date, Ontario has actually outperformed the
national average in terms of growth in retail sales and
housing starts (Table 4). Provincial tax cuts, alongside
Ottawa’s GST cut, helped consumers weather the storm
and continue to shop, while construction and government
provided an important offset for job creation.

But with all three of the province’s economic engines—

manufacturing, financial services, and housing—now
sputtering, output declines are expected in both Q4 of

Unemployment Rate

(year-over-year change, %) (year-over-year change, %) (annual average, %)

07A 08F 09F 07A 08F 09F 07A 08F 09F
British Columbia 3.0 1.5 15 1.7 2.1 23 4.2 4.3 .
Alberta 3.1 1.3 1.9 4.9 3.7 2.2 3.5 3.6 4.0
Saskatchewan 2.5 3.0 2.4 2.9 3.4 2.5 4.2 4.3 4.4
Manitoba 3.3 2.0 1.4 2.1 2.3 1.7 s 4.1 4.5
Ontario 2.3 -0.1 0.1 1.8 2.0 1.8 6.4 6.4 7.2
Québec 2.6 0.4 0.4 1.6 2.2 1.9 7.2 7.5 8.0
New Brunswick 1.7 1.2 0.7 1.9 20 1.8 7.6 8.6 8.9
Nova Scotia 1.7 1.2 1.2 1.9 3,3 2.3 8.1 7.7 8.0
Prince Edward Island 24 0.7 0.7 1.8 3.5 2.0 10.3 10.5 11.1
Newfoundland & Labrador 9.1 0.7 0.7 1.4 2.9 2.1 13.6 13.1 13.5
Canada 2.7 0.6 0.8 2.1 2.4 2.0 6.0 6.1 6.7
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2000-07 2008f 2009 2010f 200007 2008f 2009 2010
Real GDP Budget Balance, FY March 31*
{annual % change) ($miltions)
Canada 30 0.7 1.2 19 10,799 9,597 -2,000 -13,500
Newfoundfand and Labrador 48 14 04 25 -347 1377 1,266 na
Prince Edward Island 21 06 05 1.2 -28 -1 -49 na
Nova Scotia 22 10 0.2 19 15 49 355 na
New Brunswick 22 1.0 -01 20 7 87 -285 na
Quebec 22 05 -11 18 144 0 0 na
u Ontario 27 sTEEE20 16 -176 600 -500 na
: Manitoba 25 18 0.2 18 na 576 % na.
Saskatchewan 1.9 30 06 24 153 641 2318 na.
o Alberta 42 17 03 22 4,869 4,581 2,003 na.
= British Columbia 32 15 04 26 769 2,886 450 n.a.
o *FY09 f provincial g }
x Employment Unemployment Rate
: {annua % change) {annual average, %)
u Canada 20 1.6 -1.0 0.8 6.9 6.1 76 1.7
Newfoundland and Labrador 1.0 17 0.2 13 157 131 137 136
n Prince Edward Island 18 14 03 0.5 11.3 107 114 114
Nova Scotia 13 13 01 08 88 77 85 85
U New Brunswick 14 1.0 0.1 10 97 86 95 94
- v
o Quebec 18 08 10 07 84 73 88 90
° Ontario 20 15 -18 0.5 65 65 85 86
g Maritoba 12 17 0.1 09 45 42 52 53
Saskatchewan 0.8 19 08 15 52 42 50 48
Alberta 30 28 02 12 44 34 46 45
n British Columbia 23 23 03 15 6.7 45 56 54
Housing Starts Motor Vehicle Sales
(annua, thousands of units) (annual, thousands of units)
Canada 207 214 170 175 1,600 1,660 1475 1,530
Aflantic 12 12 10 10 "1 129 116 120
Quebec 44 48 4 41 402 428 375 390
Ortario 77 75 &0 61 619 581 506 524
Manitoba 4 6 5 5 44 47 42 43
Saskatchewan 4 7 5 5 3 48 47 49
Alberta 38 K} 2 25 204 245 220 228
British Columbia 28 3% 27 28 181 182 169 176

Scotia Economics

Scotia Plaza 40 King Street West, 63rd Floor

i This Report is prepared by Scotia Economics as a resource for the
Toronto, Ontaric Canada M5H 1H1 {

!

i

clients of Scotiabank and Scotia Capital. While the information is from
sources believed reliable, neither the irformation nor the forecast shall
be taken as a representation for which The Bank of Nova Scotia or
Scotia Capital Inc. or any of their employees incur any responsibility.

Tel: (416) 866-6253 Fax: (416) 866-2829
Email: scotia_economics@scotiacapital.com

Provincial Forecast Update is available on: www.scotiabank.com and Bloomberg at SCOE
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Forecast detail
Average annual ¥ change unless otherwise indicated
Reat GDP Employment Unemployment rate Housing starts Retail sales

% Thousands
07 08 09 10107 08 09 10|07 08 0 10|07 08 0 10|07 08 0 10

N.& L. 9.1 00 -05 3007 16 -02 12136 13.2 13.2 13126 3.0 29 3.0 9.0 8.6 3.5 3.9

P.E.I 24 15 05 20(11 14 -04 1.3[103 106 107 108[0.8 0.7 0.6 07 |77 59 3.0 3.7
N.S. 7 12 08 2513 13 01 14|80 7.7 85 85|48 44 3.2 35|42 60 35 3.9
N.B. 1.7 16 12 27721 09 03 14|75 86 94 95|42 45 33 35|57 58 3.3 40
QUE. 26 06 00 23|23 08 -0.1 1272 73 81 82]48.6 47.3 350 37.0| 46 6.0 3.1 45
ONT. 23 02 -14 25|16 15 -09 11|64 65 83 84681 755 643 670 3.9 51 2.3 4.3
MAN. 333 25 1.9 28 (16 1.7 08 17|44 41 48 51]57 57 52 53|88 7.7 34 5.1

SASK. 25 35 28 24|21 21 15 1442 41 46 49|60 6.9 46 3.7 {13.0 111 54 49
ALTA. 3015 2t 29|47 28 1.0 17135 35 46 50483 299 240 285{93 1.1 2.8 56
B.C. 3.0 08 06 35|32 22 02 25|42 45 56 54392 350 235 260/ 67 22 3.0 68
CANADA 2.7 06 00 27 {23 1.6 -0.1 14|60 61 73 7.4|228 213 166 178 | 5.8 4.7 2.9 49

Key provincial comparisons

2007 unless otherwise indicated

NFLD P.E.l. N.S. N.B. QUE ONT MAN SASK ALTA B.C.

Population (000s) 507 139 935 751 7,720 12,851 1,190 1,003 3,487 4,403
Gross domestic product ($ bitlions) 295 45 33.0 269 296.7 585.0 485 51.6 258.9 192.5
Real GDP (52002 billions) 19.7 41 288 23.7 2659 5363 41.7 39.8 187.5 164.6
Share of Canada real GDP (%) 1.5 0.3 2.2 1.8 20.1 406 3.2 3.0 142 125
Real GDP growth (CAR, last five years 02-07, %) 3.7 2.3 1.2 2.3 1.9 2.3 2.6 3.0 4.5 3.6
Reat GDP per capita (5) 38,825 29,943 30,827 31,579 34,553 41,934 35,151 40,008 54,187 37,629
Real GDP growth rate per capita (CAR, last five years 02-07, %) 4.2 2.1 1.2 2.3 1.3 1.2 2.1 3.0 2.3 2.3
Personal disposable income per capita ($) 24,924 22,466 24,365 23,690 24,473 27,743 25,157 25,378 35,349 26,833
Employment growth (CAR, last five years 02-07, %) 0.9 1.4 1.1 1.1 1.5 1.8 1.0 1.4 3.2 29
Employment rate (November 2008, %) 51.2 60.3  59.0 59.3 609 63.1 667 67.3 722 63.0
Discomfort index (inflation + unemp. Rates, latest) 17.3 143 11.4  10.2 10.0 8.8 6.9 8.0 6.0 6.9
Manufacturing industry output (% of real GDP) 4.6 11.8 9.8 127 189 183 129 7.2 9.3 10.6
Personal expenditures goods & services (% of real GDP) 540 704 703 675 63.3 588 633 584 50.3 68.6
International exports (% of real GDP) 39.6 315 253 438 363 4.8 319 401 359 286

Source: Statistics Canada, RBC Economics Research
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www.td.com/economics

REAL GROSS DOMESTIC PRODUCT (GDP)
Annual average per cent change

NOMINAL GROSS DOMESTIC PRODUCT (GDP)
Annual average per cent change

82/91] 2006 2007 | 2008E] 2009F 2010F 82912006 2007 | 2008E] 2009F 2010F]
CANADA -2.5 2.8 2.7 0.7 -1.4 2.4 CANADA 3.1 5.7 5.9 4.3 -3.2 5.1
N.&L. 0.7 33 9.1 0.0 -1.0 1.2 N.&L. 6.4 185 13.6 80 -2.1 5.2
P.E.L 0.3 2.6 2.0 08| -07 1.3 P.E.L 6.0 4.1 5.3 401 -22 3.5
N.S. 14 0.9 1.6 0.9 -0.5 1.7 N.S. 5.6 15 4.0 25 -0.8 3.7
N.B. 0.9 3.0 1.6 1.0 06 1.9 N.B. 6.3 44 4.3 30 -2.1 3.6
Québec -3.2 1.7 24 0.6 -1.0 2.3 Québec 3.5 39 54 25 -0.8 4.3
Ontario 33 21 21 03 -18 25 Ontario 3.0 4.3 4.5 20 -2.0 4.9
Manitoba 3.0 3.2 33 2.0 05 1.9 Manitoba 1.2 82 8.1 90 -25 4.5
Sask. 0.4 0.4 28 34 0.6 1.1 Sask. 1.2 55 11.0 95 5.0 4.8
Alberta 1.3 6.6 33 0.6 1.8 1.8 Alberta 2.9 87 8.1 87 9.8 5.8
B.C. -3.0 3.3 3.1 1.4 -1.0 3.6 B.C. 1.7 79 5.4 4.3 -2.0 6.5
E: Estimate. F: Forecast by TD Economics as at Dec. 2008 E: Estimate. F: Forecast by TD Economics as at Dec. 2008
Source: Statistics Canada / Haver Analytics Source: Statistics Canada / Haver Analtics
EMPLOYMENT UNEMPLOYMENT RATE
Annual average per cent change Annual average, per cent
82/91| 2006 2007 | 2008E| 2009F 2010F 82/91] 2006 2007 | 2008E| 2009F 2010F
CANADA -2.4 1.9 2.3 1.6 -1.0 0.3 CANADA 10.7 6.3 6.0 6.1 7.7 8.2
N. & L. -1.9 07 0.7 1.8 0.3 05 N.&L. 171 14.8 13.6 13.1 13.5 14.1
P.E.L -2.0 0.5 1.2 15 -0.7 -0.2 P.E.L 14.6 111 10.3 10.6 11.6 12.4
N.S. 1.7 -0.3 1.3 1.3 -0.4 0.0 N.S. 12.5 7.9 8.1 7.7 84 8.9
N.B. -2.6 14 2.1 0.9 -0.6 0.2 N.B. 13.4 8.7 7.6 8.6 9.4 10.1
Québec -3.6 13 23 0.8 -1.4 0.1 Québec 13.1 8.0 7.2 7.3 8.8 9.2
Ontario -2.8 15 1.5 1.5 1.7 0.5 Ontario 9.7 6.3 6.4 6.4 8.8 9.1
Manitoba -1.6 1.2 1.6 1.6 0.3 0.0 Manitoba 8.6 43 4.4 4.2 4.6 54
Sask. 0.2 1.7 21 1.8 0.4 0.2 Sask. 6.8 4.6 4.2 4.2 4.8 6.1
Alberta 0.5 48 4.7 27 -0.4 0.3 Alberta 8.0 34 3.5 3.6 5.0 6.0
B.C. -1.9 3.0 3.2 2.3 0.1 0.8 B.C. 11.1 4.8 4.2 4.5 53 6.0
E: Estimate. F: Forecast by TD Economics as at Dec. 2008 E: Estimate. F: Forecast by TD Economics as at Dec. 2008
Source: Statistics Canada / Haver Analytics Source: Statistics Canada / Haver Analytics
TOTAL CONSUMER PRICE INDEX (CPI) RETAIL TRADE
Annual average per cent charge Annual average per cent change
98-07] 2006 2007 { 2008E! 2009F 2010F 1% 2006 2007 | 2008E| 2009F 2010F
CANADA 2.1 2.0 2.1 2.5 0.5 1.6 CANADA 2.5 6.4 5.8 4.3 2.5 3.5
N.&L. 1.9 1.8 14 3.0 1.1 20 N. & L. -0.9 34 9.0 8.3 22 5.1
P.E.l 23 2.2 1.8 3.7 0.8 19 P.E.L 6.2 6.2 7.7 53 1.8 3.1
N.S. 23 2.1 1.9 3.4 0.8 1.5 N.S. 54 6.0 4.2 53 3.1 37
N.B. 21 17 1.9 20 0.2 2.1 N.B. 4.0 59 57 54 3.0 3.9
Québec 20 1.7 1.6 23 05 1.2 Quebec 0.3 51 4.6 53 3.0 36
Ontario 21 1.8 1.8 23 0.5 14 Ontario 27 4.1 39 46 27 3.6
Manitoba 2.0 1.9 21 2.2 07 1.7 Manitoba 2.0 39 8.8 8.1 3.8 3.0
Sask. 23 20 2.9 3.3 1.4 1.8 Sask. 1.2 6.5 13.0 12.3 59 48
Alberta 3.0 39 4.9 34 0.2 19 Alberta 3.1 154 9.3 1.0 1.5 2.5
B.C. 1.7 1.7 1.7 2.2 0.4 2.8 B.C. 4.7 7.2 6.7 15 0.5 4.0
E: Estimate. F: Forecast by TD Economics as at Dec. 2008. E: Estimate. F: Forecast by TD Economics as at Dec. 2008
Source: Statistics Canada / Haver Analytics Source: Statistics Canada / Haver Analytics
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g s
Main economic indicators
PROVINCES

% growth 2005 | 2006 . 2007 . 2008f & 2009f
REAL GDP
Newfoundland & Labrador 3.0 3.0 9.1 0.6 -1.3
Prince Edward island 2.4 2.4 2.4 0.5 04
Nova Scotia 0.9 0.9 1.7 1.5 0.4
New Brunswick 2.4 2.4 1.7 1.0 0.2
Quebec 1.7 1.7 2.6 0.7 0.2
Ontario 2.6 2.6 23 TN
Manitoba 4.0 4.0 33 5 14
Saskatchewan -0.3 0.3 2.5 4.4 26
Alberta 6.1 6.1 3.1 1.0 0.9
British Columbia 4.4 4.4 3.0 1.0 0.9

i y [ e |
% growth 1 2005 | 2006 = 2007 @ 2008f 2009fF
EMPLOYMENT
Newfoundland & Labrador -0.1 0.7 0.7 13 0.5
Prince Edward Isiand 2.0 0.5 1.2 1.3 -0.3
Nova Scotia 0.2 -0.3 1.3 1.2 -0.2
New Brunswick 0.1 1.4 2.1 0.9 -0.3
Quebec 1.0 1.3 23 0.8 0.1
Ontario 1.3 1.5 1.5 1.5 -0.5
Manitoba 0.6 1.2 1.6 1.7 0.5
Saskatchewan 0.8 1.7 2.1 2.0 1.8
Alberta 1.5 4.8 4.7 28 09
British Columbia 3.3 3.0 3.2 2.2 04
Thousands 2005 | 2006 | 2007 | 2008f 2009f
HOUSING STARTS
Newfoundland & Labrador 25 2.2 26 3.0 2.7
Prince Edward Island 0.9 0.7 0.7 0.7 0.6
Nova Scotia 4.8 4.9 4.8 4.5 3.5
New Brunswick 4.0 4.1 4.2 44 33
Quebec 50.9 47.9 48.6 48.0 40.0
Ontario 78.8 73.4 68.1 75.0 60.0
Manitoba 4.7 5.0 5.7 57 5.0
Saskatchewan 3.4 3.7 6.0 7.0 4.6
Alberta 40.8 49.0 48.3 299 240
British Columbia 34.7 36.4 39.2 35.0 29.0

f: forecast NBFG Economic Research
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As pe Schedule 4, page 7

As pe Schedule 4, page 7

2009
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2009 FY
JResidential 214,939 215,524 216,109 216,694 217,279 217,865 218,450 219,035 219,620 220,205 220,791 221,376 218,157
GS<50 23,402 23,456 23,511 23,565 23,619 23,673 23,727 23,781 23,836 23,890 23,944 23,998 23,700
GS>50 3,843 3,854 3,864 3,875 3,887 3,898 3,908 3,918 3,929 3,939 3,950 3,960 3,902
Time of use 2 2 2 2 - - - - - - - - 1
Large Use 1 1 1 1 1 1 1 1 1 1 1 1 1
USL 2,093 2,098 2,103 2,108 2,113 2,118 2,123 2,128 2,133 2,138 2,143 2,148 2,121
Sentinel Lighting 142 142 142 142 142 142 142 142 142 142 142 142 142
Street Lighting 62,598 62,817 63,037 63,256 63,476 63,695 63,914 64,134 64,353 64,573 64,792 65,012 63,805
Total 307,020 307,894 308,768 309,643 310,517 311,391 312,265 313,140 314,014 314,888 315,762 316,637 311,828
Less Street light connections 65,012
Add SL customers 13
as per Schedule 3, page 4 251,638
2008
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2008
JResidential 208,516 208,843 208,974 209,572 210,169 210,767 211,365 211,963 212,560 213,158 213,756 214,353 211,166
GS<50 22,748 22,781 22,868 22,921 22,975 23,028 23,081 23,135 23,188 23,241 23,295 23,348 23,051
GS>50 3,725 3,777 3,735 3,746 3,757 3,768 3,779 3,789 3,800 3,811 3,822 3,833 3,779
Time of use 2 2 2 2 2 2 2 2 2 2 2 2 2
Large Use 1 1 1 1 1 1 1 1 1 1 1 1 1
USL 2,028 2,051 2,070 2,072 2,074 2,076 2,078 2,080 2,082 2,084 2,086 2,088 2,072
Sentinel Lighting 142 142 142 142 142 142 142 142 142 142 142 142 142
Street Lighting 59,925 60,006 60,293 60,525 60,756 60,988 61,220 61,452 61,683 61,915 62,147 62,378 61,107
Total 297,087 297,603 298,085 298,981 299,876 300,772 301,668 302,563 303,459 304,355 305,250 306,146 301,320
Less Street light connections 62,378
Add SL customers 13
as per Schedule 3, page 4 243,780
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As pe Schedule 4, page 7

As pe Schedule 4, page 7

2007
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2007
JResidential 201,381 201,749 202,030 202,608 203,284 203,909 204,624 205,323 205,670 206,402 207,192 207,783 204,330
GS<50 22,138 22,169 22,345 22,382 22,454 22,496 22,560 22,577 22,568 22,620 22,658 22,698 22,472
GS>50 3,688 3,707 3,560 3,575 3,594 3,613 3,636 3,665 3,681 3,652 3,686 3,708 3,647
Time of use 2 2 2 2 2 2 2 2 2 2 2 2 2
Large Use 1 1 1 1 1 1 1 1 1 1 1 1 1
USL 2,103 2,056 2,021 2,023 2,011 2,015 2,015 2,017 2,022 2,024 2,030 2,028 2,030
Sentinel Lighting 147 147 146 146 145 145 145 145 145 144 144 144 145
Street Lighting 57,075 57,277 57,551 57,838 58,357 58,650 58,679 58,762 58,888 59,181 59,359 59,745 58,447
Total 286,535 287,108 287,656 288,575 289,848 290,831 291,662 292,492 292,977 294,026 295,072 296,109 291,074
Less Street light connections 59,745
Add SL customers 13
as per Schedule 3, page 4 236,377
2006
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2006
JResidential 193,590 194,084 195,045 195,670 196,085 196,863 197,374 197,808 198,168 199,367 200,240 200,794 197,091
GS<50 20,781 21,430 21,668 21,669 21,582 21,468 21,437 21,532 21,584 21,598 21,917 22,021 21,557
GS>50 4,367 3,520 3,497 3,511 3,528 3,642 3,555 3,673 3,585 3,596 3,617 3,644 3,628
Time of use 2 2 2 2 2 2 2 2 2 2 2 2 2
Large Use 5 5 4 3 4 4 4 4 4 4 4 4 4
USL 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,006 2,154
Sentinel Lighting 154 154 175 155 151 151 151 151 151 151 149 148 153
Street Lighting 54,266 55,128 55,364 55,565 55,823 55,878 55,543 55,496 55,377 55,858 55,945 56,810 55,588
Total 275,332 276,490 277,922 278,742 279,342 280,075 280,233 280,733 281,038 282,743 284,041 285,429 280,177
Less Street light connections 56,810
Add SL customers 47

as per Schedule 3, page 4

228,666



POWERSTREAM - 2009 EDR

EB-2008-0244

Revenue to Cost Ratios by Customer Class

Revenue /Expenses Ratio
Residential

GS Less Than 50 kw

GS 50 to 4,999 kW

GS 50 to 4,999 kW Legacy
Large Use

Unmetered Scattered Load
Sentinel Lighting

Street Lighting

Total Revenue (Costs Allocated)
(line 35, CA model)
Residential

GS Less Than 50 kw

GS 50 to 4,999 kW

GS 50 to 4,999 kW Legacy
Large Use

Unmetered Scattered Load
Sentinel Lighting

Street Lighting

Total

Total Revenue requirement
tab O1, line 20

Residential

GS Less Than 50 kW

GS 50 to 4,999 kW

GS 50 to 4,999 kW Legacy
Large Use

Unmetered Scattered Load
Sentinel Lighting

Street Lighting

Total

Miscellanious revenue

tab O1, line 19

Residential

GS Less Than 50 kW

GS 50 to 4,999 kW

GS 50 to 4,999 kW Legacy
Large Use

Unmetered Scattered Load
Sentinel Lighting

Street Lighting

Total

Distribution Revenue Requirement

Residential

GS Less Than 50 kW

GS 50 to 4,999 kW

GS 50 to 4,999 kW Legacy
Large Use

Unmetered Scattered Load
Sentinel Lighting

Street Lighting

Total

Schedule VECC 50-1

As per
Information filing
PowerStream Test Year at Proposed per
RUN 2 calculated rates | OEB PROPOSED RANGE [ Application
2006 2009 Low High 2009
93.4% 93.3% 85.0%  115.0% 93.3%
113.5% 113.5% 80.0%  120.0% 113.5%
108.1% 107.2% 80.0%  180.0% 107.2%
75.9% 413.1% 85.0%  115.0% 115.0%
169.6% 119.5% 80.0%  120.0% 119.5%
16.4% 46.0% 70.0%  120.0% 70.0%
54.4% 64.7% 70.0%  120.0% 70.0%
As per
Information filing
PowerStream Test Year at Proposed per
RUN 2 calculated rates Application
2006 2009 2009
58,397,913 69,397,488 69,397,488
16,255,808 17,389,590 17,389,590
30,817,558 37,753,577 37,753,577
1,729,521 52,480 52,480
335,613 475,287 475,287
46,200 27,548 27,548
1,351,605 1,776,238 1,776,238
108,934,219 126,872,208 126,872,208
As per Test Year at Proposed per
Information filing [calculated rates Application
2006 2009 2009
54,545,141 64,718,044 64,774,516
18,449,078 19,740,298 19,740,298
33,316,307 40,466,407 40,466,407
1,312,156 216,805 60,352
569,255 567,985 567,985
7,581 12,683 19,284
734,701 1,149,987 1,243,367
108,934,219 126,872,208 126,872,208
3,394,822 3,593,024 3,593,024
1,383,906 1,596,411 1,596,411
1,238,742 1,273,225 1,273,225
37,458 884 884
15,334 86,843 86,843
1,369 521 521
24,717 17,138 17,138
6,096,348 6,568,046 6,568,046
Distribution
As per Test Year at revenue re- Proposed per
Information filing | calculated rates allocation Application
2006 2009 2009 2009
tab O1, line 18
51,150,319 61,125,021 56,472 61,181,493
17,065,172 18,143,886 18,143,886
32,077,565 39,193,181 39,193,181
1,274,698 215,920 (156,452) 59,468
553,921 481,142 481,142
6,212 12,162 6,601 18,763
709,984 1,132,849 93,379 1,226,229
102,837,871 120,304,162 0 120,304,162
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TOTAL RESOURCE COST TEST CALCULATOR
2006 Summer Every KiloWatt Counts Campaign

LDC Information

Discount Rate 7.30%
|Local Water Rate (per 000's litres) | $0.876 |
CFLs 45,877
Ceiling Fans 821
Timers 2,149
Program Thermostats 696
Program Costs $5,318,155

Part 2. Results by Technology

Total Resource Cost Test Results by Technology (2007 $'s)

TRC Summe Net Net Gross Gross
TRC Net Benefit r Peak  Annual Lifecycle Free Annual Lifecycle

Technology TRC Benefits TRC Costs Benefits Cost KW KWh KWh Ridership KWh KWh

Ratio Savings Savings Savings Savings  Savings

$975,233 $92,900 $882,333 . 4,296,210| 17,184,840, 10% 4,773,567 19,094,266

Ceiling Fans $99,413 $18,473 $80,941 5.38] 10.54 103,889| 2,077,787 10% 115,433 2,308,652
Timers $324,772 $24,176 $300,596 13.43 - 352,973| 7,059,465 10% 392,193 7,843,850
Programmable Thermostats $136,726 $40,716 $96,010 3.36] 31.32 136,559| 2,458,067 10% 151,733 2,731,186
Admin $0 |

Totals $1,536,144 $176,265 $1,359,879 41.86 4,889,632 28,780,159 5,432,924 31,977,954 Total

Part 3. Program Results

Lifespa
n

20
20
18
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Instructions for Calculating Total Resource Cost Test Results
2006 Fall Every KiloWatt Counts Campaign

Part 1
a. Enter Discount Rate (refer to page 5 of the Ontario Energy Board Total Resource Cost Test Guide, Revised October 2, 2006.)

Discount Rate 6.55%

b. Enter number of coupons redeemed by technology.

Number of
Products Coupons
Baseboard Programmable Thermostats 344
Dimmers 1398
Energy Star CFL's 16694
Motion Sensor Light Switch 604
Programmable Thermostat 2471
Seasonal LED Lights 12825

c. Enter program dollars (refer to page 10 of the Ontario Energy Board Total Resource Cost Test Guide, Revised October 2, 2006.)
Program Costs: $ 5,089,954

Part 2

Program Total Resource Cost Test Results

Calculation of Program TRC Benefits
Sum of TRC Benefits for all technologies

Calculation of Program TRC Costs
Sum of TRC Costs for all technologies plus Program Costs

Calculation of Program TRC Net Benefits
= TRC Benefits - TRC Costs
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Fall EKC
Technolo
Y Numt_)er of Free Ridership
Participants

Compact Fluorescent Bulbs 47745 10.00%
LED Christmas Lights (indoor or outdoor) Replacing
5w Christmas Lights C-7 (25 Lights)

6413 5.00%
LED Christmas Lights (indoor or outdoor) Replacing
Incandescent Mini Lights

6413 5.00%
Programmable Thermostat - Space Heating, Existing
Single Family Detached

427 10.00%
Programmable Thermostat - Space Cooling, Existing
Single Family Detached

1112 10.00%
pStat Baseboard 86 10.00%
Dimmer 1398 10.00%
Motion Sensor 604 10.00%
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Fall EKC
Summer Peak kW |Winter Peak kW JAnnual kWh Lifecycle kWh

Technology Savings Savings Savings in Year |Measure Life|Savings
Compact Fluorescent Bulbs 0 988.32 4,486,105 4 17,944,420.67
LED Christmas Lights (indoor or
outdoor) Replacing 5w Christmas
Lights C-7 (25 Lights) 0.00 115.75 256820.63 30 7,704,618.75
LED Christmas Lights (indoor or
outdoor) Replacing Incandescent
Mini Lights 0.00 42.64 98111.25 30 2,943,337.50
Programmable Thermostat -
Space Heating, Existing Single
Family Detached 0.00 66.56 564136.49 18 10,154,456.83
Programmable Thermostat -
Space Cooling, Existing Single
Family Detached 163.12 0.00 159220.12 18 2,865,962.17
pStat Baseboard 0.00 77.40 113491.62 18 2,042,849.16
Dimmer 0.00 113.24 174889.80 10 1,748,898.00
Motion Sensor 73.39 113612.40 20 2,272,248.00
Total 163.12 1477.29 5,966,387 47,676,791
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Fall EKC

Incremental TRC B/C
Technology TRC Benefits  Equipment Costs Program Costs TRC Net Benefits Ratio
Compact Fluorescent Bulbs $1,028,994.34 $77,346.64 $951,648 13.30
LED Christmas Lights (indoor or
outdoor) Replacing 5w Christmas
Lights C-7 (25 Lights) $346,172 $12,184 $333,988 28.41
LED Christmas Lights (indoor or
outdoor) Replacing Incandescent
Mini Lights $131,924 $12,184 $119,741 10.83
Programmable Thermostat -
Space Heating, Existing Single
Family Detached $485,511 $23,084 $462,427 21.03
Programmable Thermostat -
Space Cooling, Existing Single
Family Detached $243,597 $60,045 $183,552 4.06
pStat Baseboard $106,296 $4,644 $101,652 22.89
Dimmer $97,634 $25,164 $72,470 3.88
Motion Sensor $78,041 $3,805 $74,236 20.51
Utility Program Costs $ 5,089,954.38
Total $2,518,170 $218,457 $5,089,954 ($2,790,241) 0.49
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Fall EKC Gross

Summer Peak kW |Winter Peak kW [Annual kwWh Measure [Lifecycle kwh| Free  |Annual kwh Lifecycle kWh
Technology Savings Savings Savings in Year  |Life Savings Ridership [Savings in Year  |Savings
Compact Fluorescent Bulbs - 988 4,486,105 41 17,944,421 | 10.00% 4,984,561 19,938,245
LED Christmas Lights (indoor or outdoor)
Replacing 5w Christmas Lights C-7 (25
Lights) - 116 256,821 30 7,704,619 5.00% 270,338 8,110,125
LED Christmas Lights (indoor or outdoor)
Replacing Incandescent Mini Lights - 43 98,111 30 2,943,338 5.00% 103,275 3,098,250
Programmable Thermostat - Space Heating,
Existing Single Family Detached - 67 564,136 18 | 10,154,457 | 10.00% 626,818 11,282,730
Programmable Thermostat - Space Cooling,
Existing Single Family Detached 163 - 159,220 18 2,865,962 | 10.00% 176,911 3,184,402
pStat Baseboard - 77 113,492 18 2,042,849 [ 10.00% 126,102 2,269,832
Dimmer - 113 174,890 10 1,748,898 [ 10.00% 194,322 1,943,220
Motion Sensor 73 113,612 20 2,272,248 | 10.00% 126,236 2,524,720
Total 163 1,477 5,966,387 47,676,791 6,608,563 | 52,351,525

181.24785 1,632.17
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Sheet 1 Utility Information Sheet

Leq end: Input Cell Pull-Down Menu Option Output Cell

From Another Sheet To Another Sheet

Please note that this model uses MACROS. Before starting, please ensure that macros have been enabled.

Name of LDC: |PowerStream Inc.

Licence Number: |ED-2004-0420 Smart Meter Grouping: |Listed

| EDR 2009 EB Number:  [EB-2008-0244

Date of Submission: |October 10, 2008 Revision: |

Version:

Contact Information
Name: |Tom Barrett

Title: |Manager, Rates

Phone Number: |905.532.4640

E-Mail Address: Itom.barrett.powerstream.ca
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PowerStream Inc.

EB-2008-0244

Friday, October 10, 2008

Sheet 2. Smart Meter Capital Cost and Operational Expense Data

Smart Meter Unit Installation Plan:

assume calendar year installation 2007 Actual
2006 To April 2007 Actual 2008 Actual 2009 2010 Total
Planned number of Residential smart meters to be installed - includes new services - - 82,293 53,262 51,083 36,000 222,638
Planned number of General Service Less Than 50 kW smart meters - includes new services - 13,807 10,841
Planned number of General Service Greater Than 50 kW smart meters - includes new services - 110 3,134 3,244
Planned Meter Installation - - 82,293 53,262 65,000 49,975 250,530
Accumulative Planned Meter Installations Completed before January 1, 2011 - 82,293 135,555 200,555 250,530
Capital Costs
1.1 ADVANCED METERING COMMUNICATION DEVICE (AMCD)
Asset Type 2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.1.1 Smart Meter Smart Meter [ [ [ [$ 4,629,163 [ $ 10,190,514 [ $ 10,482,778 | $ 25,302,455
may include new meters and modules, etc.
2006 2007 2007 Actual 2008 Actual 2009 2010
1.1.2 Installation Cost Smart Meter [ | [ [s 678,701 [ $ 1,859,339 [ $ 1,640,233 | $ 4,178,273
may include socket kits plus shipping, labour, benefits, vehicle, etc.
2006 2007 2007 Actual 2008 Actual 2009 2010
1.1.3a Workforce Automation Hardware Comp. Hard. [ [ [ [ K -
may include fieldworker handhelds, barcode hardware, etc.
2006 2007 2007 Actual 2008 Actual 2009 2010
1.1.3b Workforce Automation Software Comp. Soft. [ | [ [ K3 -
may include fieldworker handhelds, barcode hardware, etc.
Total Advanced Metering Communication Device (AMCD) $ - $ - - $ 5,307,864 $ 12,049,853 $ 12,123,011 $ 29,480,728
1.2 ADVANCED METERING REGIONAL COLLECTOR (AMRC) (includes LAN)
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.2.1 Collectors Smart Meter [ | [ [s 395,634 [ $ 268,400 | $ 144,200 | $ 808,234
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.2.2 Repeaters Smart Meter | | | | | $ -
may include radio licence, etc.
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.2.3 Installation Smart Meter [ [ [ [ |'s -
may include meter seals and rings, collector computer hardware, etc.
Total Advanced Metering Regional Collector (AMRC) (includes LAN) $ - $ - - $ 395,634 $ 268,400 $ 144,200 $ 808,234
1.3 ADVANCED METERING CONTROL COMPUTER (AMCC)
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.3.1 Computer Hardware Comp. Hard. [ [ [ [$ 18,623 | [ K 18,623
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.3.2 Computer Software Comp. Soft. [ | [ [ K3 -
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.3.3 Computer Software Licence & Installation (includes hardware & software) Comp. Soft. | | | | | $ -
may include AS/400 disc space, backup & recovery computer, UPS, etc
Total Advanced Metering Control Computer (AMCC) $ - $ - - $ 18,623 $ - $ - $ 18,623
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1.4 WIDE AREA NETWORK (WAN) 2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.4.1 Activation Fees Comp. Soft. [ [ [ [ K -
Total Wide Area Network (WAN) $ - $ - $ - $ - $ - $ -
1.5 OTHER AMI CAPITAL COSTS RELATED TO MINIMUM FUNCTIONALITY 2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.5.1 Customer equipment (including repair of damaged equipment) Comp. Hard. | | | | $ -
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.5.2 AMI Interface to CIS Comp. Soft. [ [ [s 504,639 | $ 300,000 | $ 100,000 | $ 904,639
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.5.3 Professional Fees Comp. Hard. [ [ [s 152,152 [ $ 50,000 | $ 50,000 | $ 252,152
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.5.4 Integration Comp. Hard. [ [ [s 48,600 [ $ 48,600 | $ 97,200
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.5.5 Program Management Comp. Hard. [ [ [s 137,853 [ $ 150,000 | $ 150,000 | $ 437,853
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
1.5.6 Other AMI Capital Comp. Hard. [ [ [s 108,000 | |'s 108,000
3. LDC Assumptions and Data
Total Other AMI Capital Costs Related To Minimum Functionality $ - $ - $ 794,644 $ 656,600 $ 348,600 $ 1,799,844
Total Capital Costs $ - 3 -8 6,516,765 $ 12,974,853 $ 12,615,811 $ 32,107,429
2.1 ADVANCED METERING COMMUNICATION DEVICE (AMCD)
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
2.1.1 Maintenance [ [s [s 250,000 [ $ 250,000 | $ 500,000
may include meter reverification costs, etc.
Total Incremental AMI Operation Expenses $ - $ - $ - $ 250,000 $ 250,000 $ 500,000
2.2 ADVANCED METERING REGIONAL COLLECTOR (AMRC) (includes LAN)
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
2.2.1 Maintenance | [s 29,657 | $ 35,000 [ $ 35,000 | $ 99,657
Total Advanced Metering Regional Collector (AMRC) (includes LAN) $ - $ - $ 29,657 $ 35,000 $ 35,000 $ 99,657
2.3 ADVANCED METERING CONTROL COMPUTER (AMCC)
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
2.3.1 Hardware Maintenance | | | $ -
may include server support, etc
2.3.2 Software Maintenance [ [ [ [ [ | $ -
may include maintenance support, etc.
Total Advanced Metering Control Computer (AMCC) $ - $ - $ - $ - $ - $ -
2.4 WIDE AREA NETWORK (WAN)
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
2.4.1 WIDE AREA NETWORK (WAN) [ [$ [$ 266,148 [-$ 177,800 [-$ 197,000 |-$ 108,652
may include serial to Ethernet hardware, etc.
Total Incremental Other Operation Expenses $ - $ - $ 266,148 -$ 177,800 -$ 197,000 -$ 108,652
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2.5 OTHER AMI OM&A COSTS RELATED TO MINIMUM FUNCTIONALITY

2.5.1 Business Process Redesign

2.5.2 Customer Communication
may include project communication. etc.

2.5.3 Program Management

2.5.4 Change Management
may include training, etc.

2.5.5 Administration Cost
2.5.6 Other AMI Expenses

Total 2.5 Other AMI OM&A Costs Related To Minimum Functionality

Total O M & A Costs

Schedule VECC 55-1

2006 2007 2007 Actual 2008 Actual 2009 2010 Total
[ | | |s -
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
[ [s B 106,926 | $ 100,000 [ $ 100,000 | $ 306,926
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
[ | | |s -
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
[ [s B 101,875 [ $ 75,000 [ $ 75,000 | $ 251,875
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
[ [ [s 13,500 [ $ 13,500 | $ 27,000
2006 2007 2007 Actual 2008 Actual 2009 2010 Total
[ [s [s 676,352 [ $ 645,750 [ $ 1,295,700 | $ 2,617,802
$ $ - 3 885,153 $ 834,250 $ 1,484,200 $ 3,203,603
$ $ -3 1,180,958 $ 941,450 $ 1,572,200 $ 3,694,608
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Assumptions:

1. Planned meter installations occur evenly through the year.

2. Year assumed January to December

3. Amortization is straight line and has half year rule applied in first year

2009 EDR Data Information

Deemed Debt (from 2009 PS future test Year Application) 60%
Deemed Equity (from 2009 PS future test Year Rate Application) 40%
Weighted Debt Rate (from 2009 PS future test year rate application) 5.75%
Proposed ROE (from 2009 PS future test year Rate application) 8.40%
Weighted Average Cost of Capital 6.81%
Working Capital Allowance % 15.00%

2009 EDR Total Metered Customers

Residential 218,157
General Service Less Than 50 kW 23,700
Other Metered Customers 3,903
Sum of Residential, General Service, and Large User 245,760

Smart Meter Rate Adders Residential GS and LU
2006 EDR Smart Meter Rate Adder $ 0.27 $ 0.27
2007 EDR Smart Meter Rate Adder $ 0.73 $ 0.73
2008 EDR Smart Meter Rate Adder $ 121 $ 121
2009 EDR Smart Meter Rate Adder $ = $ =
2010 EDR Smart Meter Rate Adder $ = $ =

2009 EDR Tax Rate
Corporate Income Tax Rate 33.00%

(from 2009 PS future test year rate application)

Capital Data: 2006 Actual 2007 Actual 2007 Estimate 2008 Forecast 2009 2010 Total
Smart Meter $ - $ - $ - $ 5,703,498 $ 12,318,253 $ 12,267,211 $ 30,288,962
Computer Hardware $ - $ - $ - $ 308,628 $ 356,600 $ 248,600 $ 913,828
Computer Software $ - $ - $ - $ 504,639 $ 300,000 $ 100,000 $ 904,639
Tools & Equipment $ - $ - $ - $ - $ - $ - $ -
Other Equipment $ - $ - $ - $ - $ - $ - $ -

Total Capital Costs $ - $ - $ - $ 6,516,765 $ 12,974,853 $ 12,615,811 $ 32,107,429

LDC Amortization Policy: Amortization CCA Class CCA Rate
Smart Meter Amortization Rate Enter Amortization Policy 15 Years a7 8 %

Computer Hardware Amortization Rate Enter Amortization Policy 5 Years 45 45 %
Computer Software Amortization Rate Enter Amortization Policy 3 Years 45 45 %
Tools & Equipment Amortization Rate Enter Amortization Policy 10 Years 8 20 %
Other Equipment Amortization Rate Enter Amortization Policy 10 Years 8 20 %

Operating Expense Data: 2006 Actual 2007 Actual 2007 Estimate 2008 Forecast 2009 2010 Total
2.1 Advanced Metering Communication Device (AMCD) $ - $ - $ - - $ 250,000 $ 250,000 $ 500,000
2.2 Advanced Metering Regional Collector (AMRC) (includes LAN) $ - $ - $ - $ 29,657 $ 35,000 $ 35,000 $ 99,657
2.3 Advanced Metering Control Computer (AMCC) $ - $ - $ - $ - $ - $ - $ -
2.4 Wide Area Network (WAN) $ - $ - $ - $ 266,148 -$ 177,800 -$ 197,000 -$ 108,652
2.5 Other AMI OM&A Costs Related To Minimum Functionality $ - $ - $ - $ 885,153 $ 834,250 $ 1,484,200 $ 3,203,603
Total O M & A Costs $ - $ - $ - $ 1,180,958 $ 941,450 $ 1,572,200 $ 3,694,608

Per Meter Cost Split: Per Meter Installed Investment % of Invest
Smart meter including installation $ 120.90 250,530 $ 30,288,962 85%

Computer Hardware Costs $ 3.65 250,530 $ 913,828 3%
Computer Software Costs $ 3.61 250,530 $ 904,639 3%
Tools & Equipment $ - 250,530 $ - 0%
Other Equipment $ - 250,530 $ - 0%
Smart meter incremental operating expenses $ 14.75 250,530 _$ 3,694,608 10%
Total Smart Meter Capital Costs per meter $ 142.91 $ 35,802,037 100%
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Smart Meter Rate Calculation

Average Asset Values 2007 Estimate 2008 Actuals 2009 Forecast 2010

Net Fixed Assets Smart Meters 2,756,691 11,277,087 22,369,220
Net Fixed Assets Computer Hardware 138,883 407,372 582,327
Net Fixed Assets Computer Software 210,266 461,426 409,880
Net Fixed Assets Tools & Equipment - - -
Net Fixed Assets Other Equipment
Total Net Fixed Assets

oo e o v ol
oo v o o ol

$ $

$ $

$ $

$ $

- $ - $ -

3,105,840 $ 3,105,840 $ 12,145885 $ 12,145,885 $ 23,361,426 $ 23,361,426

Working Capital
Operation Expense $ - $ 1,180,958 $ 941,450 $ 1,572,200

Working Capital 15 % $ - $ - $ 177,144 $ 177,144 $ 141,218 $ 141,218 $ 235,830 $ 235,830

Smart Meters included in Rate Base $ - $ 3,282,983 $ 12,287,103 $ 23,597,256

Return on Rate Base
Deemed Debt (3. LDC Assumptions and Data) 60%
Deemed Equity (3. LDC Assumptions and Data) 40%

- 60%
40%

1,969,790 60% $ 7,372,262 60% $ 14,158,354
1,313,193 40% $ 4,914,841 40% $ 9,438,902
3,282,983 $ 12,287,103 $ 23 256

olo o
olo o

Weighted Debt Rate (3. LDC Assumptions and Data) 5.75% - 5.75% 113,263 5.75% 423,905 5.75% $ 814,105

Proposed ROE (3. LDC Assumptions and Data) 8.40% - 8.40% 110,308 8.40% 412,847 8.40% $ 792,868
Return on Rate Base $ - 3 - $ 223571 $ 223571 $ 836,752 $ 836,752 $ 1,606,973

© o
© o
© o

@

1,606,973

Operating Expenses
Incremental Operating Expenses(3. LDC Assumptions and Data) $ - $ 1,180,958 $ 941,450 $ 1,572,200

Amortization Expenses
Amortization Expenses - Smart Meters
Amortization Expenses - Computer Hardware
Amortization Expenses - Computer Software
Amortization Expenses - Tools & Equipment
Amortization Expenses - Other Equipment

Total Amortization Expenses $ - $ 305,086 $ 1,106,440 $ 2,053,142

190,117
30,863
84,107

790,842 $ 1,610,357
97,386 $ 157,906
218,213 $ 284,880
$

$

(RN R
(RN R
(RN R

Revenue Requirement Before PILs $ - $ 1,709,615 $ 2,884,642 $ 5,232,316

Calculation of Taxable Income
Incremental Operating Expenses
Depreciation Expenses
Interest Expense

Taxable Income For PILs

- -$ 1,180,958 -$ 941,450 -$ 1,572,200
305,086 -$ 1,106,440 -$ 2,053,142
- -$ 113,263 -$ 423,905 -$ 814,105
- $ 110,308 $ 412,847 $ 792,868

@ oo e
&

Grossed up PILS (5. PiLs) $ - $ 19,854 $ 129,521 $ 351,028

Revenue Requirement Before PILs 1,709,615 2,884,642 5,232,316
Grossed up PILs (5. PILs) 19,854 129,521 351,028
Revenue Requirement for Smart Meters $ - $ 1,729,469 $ 3,014,162 $ 5,583,344

© o
© o
© o

2009 Smart Meter Rate Adder
Revenue Requirement for Smart Meters $ - $ 1,729,469
2009 EDR Total Metered Customers (3. LDC Assumptions and Data) $ 245,760 $ 245,760
Annualized amount required per metered customer $ $
Number of months in year 12

2009 Smart Meter Rate Adder $ - $

3,014,162 5,583,344
245,760
22.72

12

$ 1.89

olo o
olo o
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PILs Calculation

INCOME TAX

Net Income

Amortization

CCA - Class 47 (8%) Smart Meters
CCA - Class 45 (45%) Computers
CCA - Class 8 (20%) Other Equipment
Change in taxable income

Tax Rate (3. LDC Assumptions and Data)
Income Taxes Payable

ONTARIO CAPITAL TAX
Smart Meters

Computer Hardware
Computer Software

Tools & Equipment

Other Equipment

Rate Base

Less: Exemption
Deemed Taxable Capital
Ontario Capital Tax Rate
Net Amount (Taxable Capital x Rate)

Gross Up

Change in Income Taxes Payable
Change in OCT
PIL's

Change in Income Taxes Payable
Change in OCT
PIL's

Schedule VECC 55-1

2007 Estimate 2008 2009 2010
$ - $ 110,308 $ 412,847 $ 792,868
$ - $ 305,086 $ 1,106,440 $ 2,053,142
$ - % 228,140 -$ 930,759 -$ 1,839,717
$ - -8 182,985 -$ 431,362 -$ 463,419
$ - $ - $ - $ -
$ - $ 4,269 $ 157,166 $ 542,875
33.50% 33.50% 33.00% 33.00%
$ - $ 1,430 $ 51,865 $ 179,149
$ - $ 5,513,381 $ 17,040,793 $ 27,697,647
$ - $ 277,765 $ 536,980 $ 627,674
$ - $ 420,533 $ 502,320 $ 317,440
$ - $ - $ - $ -
$ - $ - $ - $ -
$ - $ 6,211,679 $ 18,080,092 $ 28,642,761
$ - $ - $ - $ -
$ - $ 6,211,679 $ 18,080,092 $ 28,642,761
0.285% 0.285% 0.285% 0.285%
$ - $ 17,703 $ 51,528 $ 81,632
PILs Payable PILs Payable PILs Payable PILs Payable
$ - $ 1,430 $ 51,865 $ 179,149
$ - $ 17,703 $ 51,528 $ 81,632
$ - $ 19,133 $ 103,393 $ 260,780
Gross Up Gross Up Gross Up Gross Up
33.50% 33.50% 33.50% 33.50%

Grossed Up PILs

Grossed Up PILs

Grossed Up PILs

Grossed Up PILs

$ - $ 2,151 $ 77,992 $ 269,396
$ - $ 17,703 $ 51,528 $ 81,632
$ - $ 19,854 $ 129,521 % 351,028
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Smart Meter Average Net Fixed Assets

Net Fixed Assets - Smart Meters 2007 Estimate 2008 2009 2010
Opening Capital Investment $ - $ - $ 5,703,498.00 $  18,021,751.00
Capital Investment (3. LDC Assumptions and Data) $ - $ 5,703,498.00 $ 12,318,253.00 $ 12,267,211.00
Closing Capital Investment $ - $ 5,703,498.00 $ 18,021,751.00 $ 30,288,962.00
Opening Accumulated Amortization $ - $ - $ 190,116.60 $ 980,958.23
Amortization Year 1 (15 Years Straight Line) $ - $ 190,116.60 $ 790,841.63 $ 1,610,357.10
Closing Accumulated Amortization $ - $ 190,116.60 $ 980,958.23 $ 2,591,315.33
Opening Net Fixed Assets $ - $ - $ 5,513,381.40 $  17,040,792.77
Closing Net Fixed Assets $ - $ 5,513,381.40 $ 17,040,792.77 $ 27,697,646.67
Average Net Fixed Assets $ - $ 2,756,690.70 $ 11,277,087.08 $  22,369,219.72
Net Fixed Assets - Computer Hardware 2007 Estimate 2008 2009 2010
Opening Capital Investment $ - $ - $ 308,628.00 $ 665,228.00
Capital Investment (3. LDC Assumptions and Data) $ - $ 308,628.00 $ 356,600.00 $ 248,600.00
Closing Capital Investment $ - $ 308,628.00 $ 665,228.00 $ 913,828.00
Opening Accumulated Amortization $ - $ - $ 30,862.80 $ 128,248.40
Amortization Year 1 (5 Years Straight Line) $ - $ 30,862.80 $ 97,385.60 $ 157,905.60
Closing Accumulated Amortization $ - $ 30,862.80 $ 128,248.40 $ 286,154.00
Opening Net Fixed Assets $ - $ - $ 277,765.20 $ 536,979.60
Closing Net Fixed Assets $ - $ 277,765.20 $ 536,979.60 $ 627,674.00
Average Net Fixed Assets $ - $ 138,882.60 $ 407,372.40 $ 582,326.80
Net Fixed Assets - Computer Software 2007 Estimate 2008 2009 2010
Opening Capital Investment $ - $ - $ 504,639.00 $ 804,639.00
Capital Investment (3. LDC Assumptions and Data) $ - $ 504,639.00 $ 300,000.00 $ 100,000.00
Closing Capital Investment $ - $ 504,639.00 $ 804,639.00 $ 904,639.00
Opening Accumulated Amortization $ - $ - $ 84,106.50 $ 302,319.50
Amortization Year 1 (3 Years Straight Line) $ - $ 84,106.50 $ 218,213.00 $ 284,879.67
Closing Accumulated Amortization $ - $ 84,106.50 $ 302,319.50 $ 587,199.17
Opening Net Fixed Assets $ - $ - $ 420,532.50 $ 502,319.50
Closing Net Fixed Assets $ - $ 420,532.50 $ 502,319.50 $ 317,439.83
Average Net Fixed Assets $ - $ 210,266.25 $ 461,426.00 $ 409,879.67
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Net Fixed Assets - Tools & Equipment 2007 Estimate 2008 2009 2010
Opening Capital Investment $ $ $ - $ -
Capital Investment (3. LDC Assumptions and Data) $ $ $ - $

Closing Capital Investment $ $ $ - $ -
Opening Accumulated Amortization $ $ $ - $ -
Amortization Year 1 (10 Years Straight Line) $ $ $ - $ -
Closing Accumulated Amortization $ $ $ - $ -
Opening Net Fixed Assets $ $ $ - $ -
Closing Net Fixed Assets $ $ $ - $

Average Net Fixed Assets $ $ $ - $

Net Fixed Assets - Other Equipment 2007 Estimate 2008 2009 2010
Opening Capital Investment $ $ $ - $ -
Capital Investment (3. LDC Assumptions and Data) $ $ $ - $

Closing Capital Investment $ $ $ - $ -
Opening Accumulated Amortization $ $ $ - $ -
Amortization Year 1 (10 Years Straight Line) $ $ $ - $ -
Closing Accumulated Amortization $ $ $ - $ -
Opening Net Fixed Assets $ $ $ - $ -
Closing Net Fixed Assets $ $ $ - $

Average Net Fixed Assets $ $ $ - $
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For PILs Calculation

UCC - Smart Meters

CCA Class 47 (8%) 2007 Estimate 2008 2009 2010
Opening UCC $ - $ - $ 5,475,358.08 $ 16,862,852.31
Capital Additions $ - $ 5,703,498.00 $ 12,318,253.00 $ 12,267,211.00
UCC Before Half Year Rule $ - $ 5,703,498.00 $ 17,793,611.08 $ 29,130,063.31
Half Year Rule (1/2 Additions - Disposals) $ - $ 2,851,749.00 $ 6,159,126.50 $ 6,133,605.50
Reduced UCC $ - $ 2,851,749.00 $ 11,634,484.58 $ 22,996,457.81
CCA Rate Class 47 8.0% 8.0% 8.0% 8.0%
CCA $ - $ 228,139.92 $ 930,758.77  $ 1,839,716.63
Closing UCC $ - $ 5,475,358.08 $ 16,862,852.31 $ 27,290,346.69
UCC - Computer Equipment

CCA Class 45 (45%) 2007 Estimate 2008 2009 2010
Opening UCC $ - $ - $ 630,281.93 $ 855,520.06
Capital Additions Computer Hardware $ - $ 308,628.00 $ 356,600.00 $ 248,600.00
Capital Additions Computer Software $ - $ 504,639.00 $ 300,000.00 $ 100,000.00
UCC Before Half Year Rule $ - $ 813,267.00 $ 1,286,881.93 $ 1,204,120.06
Half Year Rule (1/2 Additions - Disposals) $ - $ 406,633.50 $ 328,300.00 $ 174,300.00
Reduced UCC $ - $ 406,633.50 $ 958,581.93 $ 1,029,820.06
CCA Rate Class 45 45% 45% 45% 45%
CCA $ - $ 182,985.08 $ 431,361.87 $ 463,419.03
Closing UCC $ - $ 630,281.93 $ 855,520.06 $ 740,701.03
UCC - General Equipment

CCA Class 8 (20%) 2007 Estimate 2008 2009 2010
Opening UCC $ - $ - $ - $ -
Capital Additions Tools & Equipment $ - $ - $ - $ -
Capital Additions Other Equipment $ - $ - $ - $ -
UCC Before Half Year Rule $ - $ - $ - $ -
Half Year Rule (1/2 Additions - Disposals) $ - $ - $ - $ -
Reduced UCC $ - $ - $ - $ -
CCA Rate Class 8 20% 20% 20% 20%
CCA $ - $ - $ - $ -
Closing UCC $ - $ - $ - $ -
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