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5.4.3 SYSTEM CAPABILITY ASSESSMENT FOR RENEWABLE ENERGY GENERATION

This section provides information on the capability of a distributor’s distribution system to accommodate
REG, including a summary of the distributor’s load and renewable energy generation connection forecast
by feeder/substation (where applicable); and information identifying specific network locations where
constraints are expected to emerge due to forecast changes in load and/or connected renewable

generation capacity.

In relation to renewable or other distributed energy generation connections, the information that must be
considered by a distributor and documented in an application (where applicable) includes:
a) applications from renewable generators over 10kW for connection in the distributor’s service area;
b) the number and the capacity (in MW) of renewable generation connections anticipated over the
forecast period based on existing connection applications, information available from the IESO and
any other information the distributor has about the potential for renewable generation in its service
area (where a distributor has a large service area, or two or more non-contiguous regions included
in its service area, a regional breakdown should be provided);
c) the capacity (MW) of the distributor’s distribution system to connect renewable energy generation
located within the distributor’s service area;
d) constraints related to the connection of renewable generation, either within the distributor’s system
or upstream system (host distributor and/or transmitter); and

e) constraints for an embedded distributor that may result from the connections

Applications from Renewable Generators over 10kW

As of August 1% 2014, PowerStream has connected eighty four Feed-In Tariff (FIT) applications
for a total of 16,016 kW of generation (item F3 from Table 1). In addition, there are 203
projects, totaling 36,448 kW (item F4 from Table 1), that have been approved by PowerStream
for connection and are currently being constructed. PowerStream’s FIT breakdown is seen in
Table 1.

Distribution System Plan
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ltem Process Description Project Count Capacity (kW)
F1 Total FIT applications received by IESO 314 56,326
F2 Total FIT applications approved by IESO 204 36,583
F3 Total FIT applications approved by PowerStream 203 36,448
F4 Total FIT projects connected by PowerStream 84 16,016

Table 1: FIT Projects

The 203 connected, or about to be connected FIT generators, are dispersed throughout
PowerStream’s territory. Projects are located predominately in Markham, Richmond Hill, Barrie
and Vaughan however, there are also scattered projects located in the smaller communities of
Aurora, Alliston, and Bradford. Table 2 details the FIT Generators by geographic region (as of
Aug.1 2014):

Distribution System Plan
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FIT
Projects Generation (kW)

Allliston 2 135
Barrie 23 2,892
Beeton

Northern Region Bradford 4 590
Penetang 2 325
Thornton
Tottenham 2 350
Northern Sub Total 33 4,292
Aurora 6 831.8

Southern Region Harsam > —
Richmond Hill 17 3,743
Vaughan 88 18,229
Southern Sub Total 170 32,156

‘Total Projects ) 203 36,448

Table 2: FIT Generators by Geographic Region

Number and Capacity (MW) of Renewable Connections Anticipated
Planned Development
PowerStream has projected Renewable Generation growth for 2015-2020 based on existing FIT

data and industry expectations.

Renewable Generation growth for 2015-2020 has been estimated based on PowerStream’s
existing FIT/MicroFIT data from 2009-2014 and the expected evolution of the IESO's FIT

program.

Distribution System Pian
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As of August 1st 2014, PowerStream customer FIT and microFIT submissions to the IESO have
totaled 3,031 applications, grossing over 76MW of potential generation. The 2012-2014

application data, illustrated in Figure 1, indicates a strong average monthly growth rate to date.

Total Cumuiative Number of Submitted Applications
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Figure 1: Cumulative Submitted Application by Month

Source: IESO LDC Portal
Although Renewable Generation installations in PowerStream’s service area have been
increasing, they are mainly focused on roof top solar applications. Renewable Generation by

source is broken down as shown in Table 3:

Fuel Type FIT MicroFIT
Solar photovoltaic - Roof Top 314 2,717
Table 3: Fit/MicroFIT Volumes

Distribution System Plan
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The project size distribution is seen in Figure 2, which illustrates limited interest in projects over

250kW and no interest in projects greater than 500kW.

Project Size Distribution
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Figure 2: Project Size Distribution

PowerStream’s regions are predominantly made up of urban areas which are ideal for roof top
solar, but less attractive for larger ground mount solar or wind installations. Therefore, because
there is limited potential for major wind or other ground mount projects, and economically viable
roof tops are finite, installations are expected to slow down over the next six years. This
assumes that FIT program pricing continues to provide less than ten year payback for

commercial rooftop installations.

Program Progression
In order to create a six year projection of FIT growth in PowerStream’s distribution area, some

assumptions were made regarding the program'’s future direction.

The IESO’s FIT Program has been relatively unchanged since its inception in 2009. Following
three years of Renewable Generation experience, valuable insight has been gained into the

public demand for green energy and potential capacity constraints caused by the distribution

Distribution System Plan
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grid. Based on these lessons learned, [ESO made adjustments to the FIT program in 2012,

considering some of the following potential changes:

e Price Point Drop to reflect the current market per unit costs of retail generation

equipment;

s New Funding Model to make smaller FIT projects more financially feasible; and

s Generation Caps to slow the FIT program down to manageable levels but still

maintain the current job creation model.

The above items were taken into consideration when developing PowerStream’s six year

Anticipated Generator Connections model.

Anticipated Generator Connection Applications
Based on PowerStream’s 2009-2014 FIT/microFIT data and future assumptions regarding the

IESO’s FIT program, it is expected that application submissions will remain steady through

2015, begin to decline in 2016, and continue to descend through 2018. Table 4 outlines the

expected decline:

Applications/year Cumulative Applications

2010 » - 666 R8P,
0T | - 4038 PR
';?012  "':f":f:36'f‘=1 2 _ “1349_. e
ELlEl e TE
2014 286 3031
2015 215 3245

2016 161 3467

2017 121 3527

2018 60 3587

2019 0 3587

2020 0 3587

Table 4: Actual and Projected Application Volumes

Distribution System Plan
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The IESO currently has Renewable Generation applications totaling 76MW for PowerStream’s
service territory. Based on PowerStream’s anticipated FIT connection model, projected growth

for Renewable Generation in PowerStream’s territory will pursue the trend depicted in Figure 3.

Anticipated Yearly FIT /MicroFIT applications
{2010-2013 Actual, 2614-2020 Estimated)

Applications
N
(o)
o
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-
[w]
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mApplications/year

Figure 3: Annual FIT Applications

PowerStream Renewable Generation Growth

Following steady growth through 2014, the Renewable Generation growth rate is expected to
peak and begin to decline in 2016 through 2018. PowerStream’s Renewable Generation load is
expected to reach 107.7MW by 2020. Refer to Figure 4.

Distribution System Plan
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Projected Renewable Generation Cumulative Growth
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1
2 Figure 4: Projected Connected Growth
3
4
5 PowerStream North Renewable Generation Growth
6 The IESO currently has Renewable Generation applications totaling 11.044MW for
7 PowerStream North. Based on projected growth PowerStream expects this number to reach
8 16.11 MW by 2018. Figure 5 illustrates Renewable Generation growth in the North between
9 2009 and 2020.
10 '

Distribution System Plan



O NGO U sWwWw N e

=
o

PR
(NS

[y
w

14
15

16
17

18
19
20

EB-2015-003
PowerStream Inc.
Section B

' Tab 1

Schedule 6

Page 104 of 151

Filed: August 21, 2015

1I-2-Staff-63

Ref: E G/T2, 5.4.3 System Capability Assessment for Renewable Energy Generation, p.
7,1.10-12

At the above reference, PowerStream states that “...the Renewable Generation growth rate is
expected to peak and begin to decline in 2016 through 2018".

a) Please state why PowerStream believes the Renewable Generation growth rate will
peak in 2016.

b) Please state what PowerStream believes will occur after 2018.

¢} Please state whether or not PowerStream has a plan if Renewable Generation growth
continues through 2016. If yes, please provide.

RESPONSE:

a) The forecast is based on the number of Renewable Generation applications received so
far, and on the current number of applications in process.

b) PowerStream believes that the Renewable Generation growth rate will likely decline
after 2018. This is based on the IESO’s program updates currently available.

c) PowerStream has a plan if Renewable Generation growth continues through 2016.
PowerStream would retain its contractor resources and proceed with Renewable
Generation connections.
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1I-2-Staff-59

Ref: E G/T2, 5.4.1 Capital Expenditure Plan Summary, p. 2, Table 1, Section Ill, Tab 1,
Schedule 1, G-CCC-45, J-CCC-55 and E J/T2/, Appendix 2-K, p. 2

In its response to G-CCC-45 PowerStream calculated a portion of the capital program that has
been and will be completed by internal resources.

PowerStream provides in Appendix 2K a total number of Non-management employees.

In its response to J-CCC-55 PowerStream explains that “the percentage of ... union employees
will remain consistent of approximately 60% throughout the rate plan”.

Based on the above references, OEB staff has calculated capital budget completed internally
over number of non-management employees to determine an annual average level of capital
dollars per employee. The four categories in the table below are the year, the capital budget
completed internally, the number of non-management employees and the resulting dollars per
employee:

2012 - $29M - 415 - $0.07M/employee
2013 - $37M - 429 - $0.09M/employee
2014 - $39M - 439 - $0.09M/employee
2015 - $61M - 454 - $0.13M/employee
2016 - $72M - 449 - $0.16M/employee
2017 - $66M - 445 - $0.15M/employee
2018 - $61M - 445 - $0.14M/employee
2019 - $55M - 446 - $0.12M/employee
2020 - $56M - 444 - $0.13M/employee

a) Please state whether or not PowerStream is in agreement with the above OEB staff
calculations and if not, please make any necessary corrections or other adjustments that
PowerStream would consider necessary with explanations.

b) Please provide a detailed explanation of how PowerStream is planning to execute
suggested capital programs/projects in 2015-2020 which are expected to result in
significant increases to $0.12M - $0.16M / employee of internal capital budget execution
in 2015 to 2020 compared to actual numbers of $0.07-0.09 achieved in 2012 to 2014.
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If PowerStream believes that $0.12 - $0.16 of internal capital spending per employee is
achievable in 2015-2020, please state whether or not PowerStream agrees that this
implies almost 75% labour productivity improvement (average $0.14M/employee in
2015-2020 divided by $0.08M/employee in 2012-2014) in capital spending in its DSP
and comment on the feasibility of this improvement.

RESPONSE:

a)

Yes, the calculation as presented is correct. The calculation, while showing the
capital dollars (excluding contract dollars) per non-management employee, not only
includes labour, but also includes material, equipment, and external purchase costs,
which vary in proportion to one another in any year. This makes it difficult to make an
accurate labour productivity conclusion from those calculated figures.

As mentioned in the response to question (a), the calculated $/employee figure includes
material costs, which can be significant especially if related to the construction of new
transformer stations, and also external purchase costs, for example, land for building
the new transformer stations. PowerStream does not consider the calculated figures as
an accurate measure of labour productivity, nor a measure of its ability to execute the
proposed 2015-2020 capital plan.

PowerStream believes that its proposed 2015-2020 capital plan in the DS Plan is
reasonable, necessary, and entirely achievable. Projects that exceed internally
available labour resource will be contracted out. The $/employee measure as
presented is not an accurate measure of productivity or productivity improvement.
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JTC 1.12: To try and break out the material and external purchase costs for each of the
years 2012 through 2020 for work completed by internal resources, and this is with
respect to the answer given to 2-Staff-59.

RESPONSE:

Refer to Table JTC-1.12.

Table JTC-1.12.
Undertaking 1.12 Actual $ Actual $ Actual $ Budget$ Budget $ Budget $ Budget $ dget $ et S
Based on IR Staff-59 referring to previous IR SEC-27 2012 2013 2014 2015 2016 2017 2018 2019 2020
Contract / Consulting / Prof Serv 46,409,337 56,519,306 | 70,507,262 57,216,885 | 60,709,568 | 65,721,892 | 64,740,797 | 70,610,138 | 69,022,129
|Material, including Burdens 16,401,266 19,641,433 21,898,049 22,836,704 | 32,223,635 | 31,359,084 29,489,255 26,277,768 | 28,637,491
External Purchases 18,386,681 10,161,295 10,439,174 21,296,147 | 19,267,701 | 14,724,179 14,688,031 12,830,074 | 14,138,506
{Total Capital Spend - Net Rate Base 74,915,000 | 93,500,000 | 109,488,127 | 118,399,999 | 132,800,017 | 131,499,752 | 125,399,834 | 125,400,540 | 125,400,071
ITotal Capital Spend - Gross Rate Base 105,841,860 | 114,852,271 | 132,435,515 | 136,722,738 | 154,813,872 | 154,422,481 | 149,232,485 | 149,202,833 | 150,722,676
Capital Contribution - 30,926,860 |- 21,352,271 |- 22,947,387 |- 18,322,740 |- 22,013,855 |- 22,922,729 |- 23,832,651 |- 23,802,293 |- 25,322,604

Note: The abave figures for Total Capital Spend {Gross) - Contract/Material /External Purchase cannot be broken down furtherinto Dollars for Management Staff vs Dollars for Non-Management Staff

Iwithin the time frame required.

12



BW NP

10

EB-2015-0003
PowerStream Inc.
Technical Conference

Undertakings
Page 12 of 22
Filed: September 11, 2015

JTC 1.9: To provide the labour and equipment and material costs for the unit costs
reflected in the table that is marked as KTC1.1. Also, to do an estimate about what the

blended rates would be.

RESPONSE:

a) Refer to Table JTC-1.9a for the breakdown of the asset classes marked as KTC1.1.

Table JTC-1.9a
Planned

Assets CastType 2015 2016 2017 2018 2019 2020
Automated Switches Labour 126,228 129,293 132,358 135,422 138,487 141,552
Material 247,199 254,617 262,267 270,143 278,300 286,749
Vehicle 33,968 33,968 33,968 33,968 33,968 33,968
Admin 28,518 29,251 30,002 30,767 31,553 32,359
d Switches Total 435,912 447,130 458,595 470,301 482,308 494,628
Distrlbution Transformer Labour 84,480 86,520 88,560 90,600 92,640 94,680
Contract 93,500 96,305 99,194 102,169 105,234 108,391
Material 264,000 271,920 280,078 288,479 297,133 306,046
Vehicle 19,800 19,800 19,800 19,800 19,800 19,300
Admin 32,325 33,218 34,134 35,073 36,036 37,024
Distribution Transformer Total 494,105 507,763 521,766 536,122 550,844 565,941
Mini Rupter Switches Labour 183,140 187,600 192,060 196,520 200,980 205,440
Contract 40,000 41,200 42,436 43,709 45,020 46,371
Material 264,000 271,920 280,078 288,479 297,134 306,049
Vehicle 52,800 52,800 52,800 52,800 52,800 52,800
Admin 37,796 38,747 39,716 40,706 41,715 42,746
Mini Rupter Switches Total 577,736 592,267 607,090 622,214 637,649 653,406
Switchgear Replacement Program Labour 142,989 165,318 174,006 178,024 182,042 186,060
Contract 341,642 397,289 420,700 433,321 446,321 459,711
Materiai 1,351,925 1,572,127 1,664,770 1,714,713 1,766,155 1,819,139
Vehicle 35,823 40,410 41,580 41,580 41,580 41,580
Admin 131,067 152,260 161,074 165,735 170,527 175,454
Switchgear Replacement Program Total 2,003,445 2,327,404 2,462,129 2,533,373 2,606,624 2,681,945
Teansformer and Municipal Statian Circuit Breaker Labour 100,972 146,339 152,179 134,644 141,068 107,650
Contract 329,088 632,957 630,945 1,293,929 1,131,800 491,531
Purchases 688,606 1,265,190 1,252,414 987,758 944,242 655,065
Vehicle 20,768 33,264 35,376 28,858 29,062 23,619
Admin 79,760 145,443 144,964 171,163 157,232 89,451
Transformer and Municipal Station Circuit Breaker Total 1,219,194 2,223,193 2,215,878 2,616,351 2,403,405 1,367,316
Underground Cable Replacement Labour 689,801 734,163 792,523 827,404 868,461 876,836
Contract 9,795,118 10,489,433 11,392,453 11,972,330 12,650,440 12,875,332
Material 301,444 322,812 350,602 368,448 389,318 396,239
Vehicle 165,843 171,989 181,500 185,366 190,717 188,211
Admin 766,654 820,288 890,195 934,749 986,926 1,003,563
Underground Cable Replacement Total 11,718,862 12,538,684 13,607,273 14,288,297 15,085,861 15,340,181
Grand Total 17,981,240 19,777,241 20,923,486 22,148,233 22,879,979 22,249,331

13
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b) The blended rate was calculated as shown in Table JTC-1.9b below. The dollar
figures can be referenced in Appendix Staff-69. It should be noted that the DS Plan
states 30km, while the Cable Report states 25km. The estimates were based on 30km,
with an allocation of 20km mainstream, and 10km left behind. These figures are required
to be updated in the Cable Report.

As indicated at the technical conference, the optimized values shown in the DS Plan
reflect the dollar amounts proposed, and the unit lengths were not updated (hence the
variation yearly) after optimization.

Table JTC-1.9b

CABLE REPLACEMENT BLENDED RATE SUMMARY

Cable Category
Estimated length (m) 20,000 20,000 20,000 20,000 20,000
Main Stream $/m $421 $434 $447 $460 $474
S $8,420,000 $8,672,600 $8,932,778 $8,200,761 59,476,784
Estimated length {m) 10,000 10,000 10,000 10,000 10,000
Left Behind $/m $515 $530 $546 $563 $580
S $5,150,000 $5,304,500 $5,463,635 85,627,544 $5,796,370
Total pre-optimized $ $13,570,000 $13.977,100 $14,396,413 $14,828,305 515,273,155
Total Estimated length (m) 30,000 30,000 30,000 30,000 30,000
DSP Submission S 12,538,684 13,607,273 14,288,297 15,085,861 15,340,181

14
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II-2-Staff-44

Ref: E G/T2, 5.3.3 Asset Lifecycle Optimization Policies and Procedures, p. 6, I. 26-29 and
Section IV/T1/G-AMPCO-9, p.29

Please state whether or not statistical analysis has been done to determine actual useful life of
asset classes used by PowerStream. If yes, please provide this analysis.

RESPONSE:

All of PowerStream’s assets are modelled based on Weibull Distribution. As with any statistical
analysis and modelling it requires an adequate sample size for the analysis to be accurate and
reliable. For many assets PowerStream does not have adequate failure numbers to be able to run
Weibull analysis. PowerStream has completed the Weibull Analysis for the Poles and Switchgears
and the results are shown in Table 44.1 & 44.2 and Figure 44.1 & 44.2 below.

PowerStream Pole Model

Table 44.1
SUMMARY QUTPUT
ssion Statistics

ultiple R 0.509343504
R Square 0.826905771
Adfusted R Square 0.828571612
Standard Ermer 0.52937233
Obsenations 52tI|
ANOVA

of SS MS F Significance F
Regression 1 693.466792] 593.4668 24?4.589563' 1.9992E-199
Resldual 518 145.161783| 0.280235
Total 519 | |
Cosfficlents | Standard Error |t Stat Pvalue | Lower 95% Upper 95% | Lower86.0% | Upper 95.0% |

Intercept -11. 0.211102075| -52.1867 2.42A3E-203| -11.42721813| -10.5977752] -11.42721813| -10.59777523|
X Variable 1 0.057971943| 49.74525|  1.9092E-183 2.769530618| 2.997717654|  2.769939618 2.997717654
Alpha |
e L |

15
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Figure 44.1
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Typical Useful Life (TUL) is based on Kinectrics Inc. Report No. K-418099-RA-001-R000 “Asset
Amortization Study for the Ontario Energy Board” for Wood Poles is 45 years.

16




EB-2015-0003
PowerStream Inc.

Section B
Tab 2
Schedule 1
Page §3 of 151
Filed: August 21, 2015
Table 44.2
Waibull Analysis: Switchgear Failure Analysis
User Settings:
|Estimation Method Least Squares
Confidence Level 97.5
Threshold 0
Censoring Information:
Number of Uncensored Obssrvations 137
Numbser of Right Censored Observations 0
Total ! 137
Model Summary and Goodness-of-Fit:
Log-Likelihood -446.918
Anderson-Darling (unadjusted) 2.474
AD P-Value < 0.01
Parameter Estimates:
Parameter Estimate | SE Estimate | Lower 97.5%Cl | Upper 97.5%Cl |
Shape 3.349 0.316893 2.709 4.140|
Scale 23.736 0.638715 22.347 25.21 2]
Disfribution Characteristics:
Estimate SE Estimate | Lower 97.5% Cl | Upper 97.5% Ci
Mean (MTTF) 21.308 0.590183 20.025 22.672
Standard Deviation 7.016 0.579793 5.829 8.443)
Percentile Report:
Percentile
Percantage (Time) SE Percentile | Lower 97.5% Cl | Upper 97.5%Cl
0.1 3.018 0.600624 1.932 4.715
0.135 3.301 0.629226 2.153 5,061
0.5 4.883 0.752100 3.457 6.896
1 6.010 0.809675 4.444 8.129
5 9.778| 0.880590 7.991 11.965
10 1;123| 0.859540 10.341 14.211]
25 16.362 0.751190 14.762 18.136
50 21.276 0.628925 19.912| 22.733
75 26.168 0.726763 24,588 27.849
90 30.448 1.047064863 28.190 32.888
95 32.937 1.300 30.149 35.984
99 37.450 1.838 33.549 41.804}
99.5 39.051 2.048 34.720 43.921
99.865 41.713 2.415 36.637 47.491
99.9 42.269 2.494 37.033 48.246)

1/
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1 Figure 44.2

PowerStream Weibull Survival Probability based on Actual Switchgear Failure Data

] —e— Survival Probability
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Alpha -3.34, Characteristic Life = 23.73 Years
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2

3 . The characteristic life of the PowerStream Switchgear population is 23.73 years as opposed to
4  useful life of 30 years. PowerStream has 1212 switchgear which are the air insulated out of the
5 total population of 1847. The useful life of these switchgears is 15-20 years which results in
6 lowering the characteristic life of the population. PowerStream has not changed the useful life and
7  the failure curve of the switchgear based on this analysis.
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11-2-Staff-55

Ref: E G/T2, 5.3.3 Asset Lifecycle Optimization Policies and Procedures, p. 32, Table 3

a) Please state the expected number of assets per each asset class that PowerStream has
replaced in 2011-2014 and is planning to replace in 2015-2020 within the annual
Emergency/Reactive Replacements.

b) Please confirm that these units are in addition to the units planned to be replaced within
the other system renewal'programs/projects.

RESPONSE:

a) Refer to Table 55a.
Table 55a

Actuals Pi?@p’a_riéd:

2011 [ 2012 | 2013 | 2014 |

a) LIS - Unsheduled Replacement of Failed (end of
useful Life) Distrubution Equipment
b) Non Recoverable replacement of Distribution

Not Available NotAvailable

Equipment due to accident/vandalism

¢) Recoverable Replacement of distribution equipment Bkl I L Auaitahl

due to Accidents/Vandalism Not Available Not Available

d) Storm damage - Replacement of |# of Poles 30 30 30 30 30 | 30
distribution equipment due to — - -
storm # of Transformers 18 18 18 18 | 18 18
e} Switchgears - unsc.het:.IuIefj Replacement of Failed Please refer to AMPCO 20- | 37 a7 37 37 [ 37 37
{end of useful Life) Distribution Equpment AMPCO 24 For annual ¥

f) Unscheduled Replacement of #of Poles Emergency/Reactive 35 35 35 | 35 35 35
Failed (end of useful Life) poles, Replacements for 2011 to :

conductors & devices {S) # of Transformers 2014 270 270 | 270 | 270 270 | 270
g) Unscheduled Replacement of #of Poles 7 7 7 7 7 7
Failed (end of useful Life) poles, - T

conductors & devices (N) # of Transformers 87 87 87 87 87 87

b) The units shown in part (a) are in addition to the units planned to be replaced
within the other system renewal programs/projects.
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li-2-Staff-69

Ref: E G/T2, 5.4.5 Justifying Capital Expenditures, p. 12, . 1-6, Appendix A: Project
Investment Summaries, Project Code: 100835 and 100851, and EB-2013-0166, 2014 IRM -
Response to SEC IRs, Appendix A: PowerStream Asset Condition Assessment Technical
Report

At the first reference, PowerStream states that based on the findings of the Asset Condition
Assessment and a detailed analysis of success and costs of the two remediation techniques, it
proposes to remediate specific underground cables using the cable injection program at the rate
of 100 km/year until 2036 and to repiace underground cables at the rate of 30 km/year.

In the project justification for projects 100835 and 100851, rates of 105-115 km/fyear and 25
km/{year for injection and repiacement respectively have been seiected.

In the ACA report on pages 112 and 116, rates of 47 km/year and 57 km/year for injection and
replacement respectively have been determined as optimal.

a) Please reconcile the differences between the proposed rates on page 12, projects
100835 and 100851 and optimal rates computed through the ACA.

b) Please provide any risk-based economic justification that was used to determine a new
optimal level of underground cabie and injection including demonstrating that this level is
more beneficial than that defined in the ACA.

c) Please provide the detailed step by step calculation/decision for the final replacement
and injection rates. Please provide a risk-based economic justification for the new
number.

RESPONSE:

a) The cable quantity rates of 47 km/year replacement and 57km/year injection that were
indicated in the old ACA Technical Report are no longer valid. The ACA Technical
Report has been revised. The most recent version is Appendix BOMA 11, which
recommends the new cable quantity rates of 30 km/year repiacement and 100
km/year injection.

b) The new cable quantity rates were determined through the “Cable Remediation
Program” Report dated February, 2015. The report includes details on:
» Demeographics
+ Remediation Approach
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* Proposed Remediation Program
The report uses different scenarios on success rate and failure probability to obtain the
optimum cable quantity rate that wouid produce an acceptable reliability level in the

future. Refer to Appendix Staff-69.

¢) Refer to Appendix Staff-69.
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Ref: E G/T2, 5.4.5 Justifying Capitali Expenditures, Appendix A: Project Investment
Summaries, Project Code: 100835 and 100851, Section lil, T2, F-CCC-29, Appendix A, p. 9,
16, and Section lli, T4, Schedule 1, BOMA-11 Appendix B, p.26

In the second reference above (F-CCC-29 Appendix A, p. 9), PowerStream provided a
customer satisfaction value justification for the cable remediation program for 2015 and for 2016
that reads as follows:

This project patantially can halp aveid sutages to 24,29 custemars and 2,035,740 CMI.
For 1000 m of cabie:

* Frequency of Failure is: 0.3 fallurz ser 1000m of cable per year

Far 140,000 m of cable:

+ Frequency of Failue Rate is: 9.5 x 140000/1300 = 70 Failures pear yaar

According bo 2012 Control Reom data, there wera 123 Cabie 2ad Splice failures affacting 42,724
customers and 3,377,113 CMI,

¢ Average number of custormars affected by 1 failurs is: 42,724/123 = 347 customers

« Frojected numbser of customars affected by 70 falures is: 347 x 70 = 24,230 custemears

+ Avarzge CMI for 1 failur= is: 3,577.118/123 = 25,082 CMI

¢ Prajectad CMI for 70 fadures is: 29,082 x 70 = 2,035,740 CMI

In the third reference, the Five Year Reliability Work Plan contained in response to the BOMA
interrogatory, PowerStream provided Table 17 with the total CMIi savings due to the cable
remediation program:

S e A R e e b O e R e ki i S
Year 2015 2015 2017 2018 2015 2020
CMI Saving 188,300 188,800 188,800 188,300 94,400 0

In the program description for project code 100835, PowerStream also stated that “there were
103, 123, 133 and 113 cable and splice failures in 2011, 2012, 2013 and 2014 respectively. If
not rehabilitated, the cable population will get older and will fail more often to the level that is not
manageable by PowerStream and not tolerable by the customers”.

a) Please identify a source for the 0.5 failure per 1000m of cable per year. Please explain
in detail how this number was calculated.

b) Please state the number of failures per year that the 2015 and 2016 programs are
expected to avoid and contrast this number with the number of cable and splice failures
in any of the 2011-2014 years. Please explain any differential.

¢) If the actual cable failure rate differs from 0.5 per 1000m of cable, please reconcile the
business cases. If this failure rate has been used to justify or forecast any other numbers
in the application, please reconcile with these sections of the application as well.

27

£ |



=

L oO~NNOOW; s WM

N
(5  ~S VS I N R

RESPONSE:

EB-2015-003

PowerStream Inc.

Section B
Tab 1
Schedule 6

Page 118 of 151
Filed: August 21, 2015

a) The estimated failure rate of 0.5 failure per 1000m of cable is only applicable for those
cable segments that were identified as candidates and were proposed for cable
remediation (these cable segments are worse than the general cable population). It
should be noted that this failure rate is not applicable for the general cable population.

The estimated failure rate of 0.5 failure per 1000m is considered very realistic and
conservative. For example, in a typical subdivision which has 4000m of cable, the
estimated annual number of failure is: 4000m x 0.5 failure per 1000m = 2 failure per
year, which is realistic considering that PowerStream SAIFI in 2014 is 1.48 (excluding

MED) and is 1.71 (including MED).

For those cable projects that were proposed for 2012 and 2013, the actual failure

rates are in Table 70a below.

o

3 )
(V17) - Planchet & Langstaff (Phase 1 of 2) 4,425 3 0.7
(V17) - Planchet & Langstaff (Phase 2 of 2) 3,143 3 1.0
(Bradford) - Holland - Simcae - Maplegrove (Phase 1 of 3) 11,939 5 0.4
(Bradford) - Holland - Sirncoe - Maplegrove (Phase 2 of 3) 4,000 5 1.3
(Bradford) - Holland - Simcoe - Maplegrove (Phase 3 of 3) 501 5 10.0
(M43) - Don Mills & Steeles (Phase 1 of 5) | 5,332 3 0.6
(M43) - Don Mills & Steeles (Phase 2 of 5) 7,859 3 0.4
(M43) - Don Mills & Steeles (Phase 3 of 5) 2,393 3 1.3
(M43) - Don Mills & Steeles (Phase 4 of 5) 4,217 3 0.7
(M43) - Don Mills & Steeles (Phase 5 of 5) 1,244 3 2.4
(V15):~ Dufferin & Steeles (Phase 1 of 2) 12,630 2 0.2
(V15) - Dufferin & Steeles (Phase 2 of 2) 8,807 2 0.2
(Barrie) - Cundles - Livingstone - Anne (Phase 1 of 2) 14,957 3 0.2
(Barrie) - Cundles - Livingstone - Anne (Phase 2.of 2) 7,945 3 0.4
(Barrie) - Ferndale - Patterson - Ardagh 17,437 1 0.1
(M14-M15) - Oth & 407 Area (2013 portion) 10,000 3 0.3
(M49-M50) - Bayview - John - Leslie - Hwy 7 (Inj. - 2013) 13,451 11 0.8
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(V08) - Bathurst - Clark - New Westminster - CNR (2013) 4,384 11 2.5
(M15) - 9th & 16th Area (2013 portion) 2,820 3 1.1
(M44-M45) - Great West Life (Phase 1 of 3) 31,996 7 0.2
(M52) - Romfield (Phase 2 of 4) 5,720 16 2.8
(M52) - Romfield (Phase 3 of 4 - Stage 1) 755 16 21.2
 Average ' 11 10,66

Based on the above information, the actual average number of failures per 1000m is
0.66 which is higher than the estimated failure rate of 0.5 that PowerStream uses. As
a result, PowerStream will continue to use the estimated failure rate of 0.5 failure per
1000m for the cable segments selected as candidates for cable remediation.

b) The comparison is shown in Table 70b below.

Table 70b
R g P8 ST o Actual
Year Avoided failure calculations ehrienes
failures
Length | Failure rate | Failures In Year
(km) per km avoided 2013
2015 Injection 100 0.5 50 ,- 1 ]
Replacement 25 0.5 13 i
el 125 |05 i
Length | Failure rate | Failures In Year
(km) per km avoided
2016 Injection 105 0.5 53
Replacement 25 0.5 13
Total | 130 0.5 65

Based on the above example, the number of failures expected to avoid is about 63-65
failures per year. This number is about one half of the actual number of failures in

year 2013 (133 failures).

The estimated cable failure rate of 0.5 failure per 1000m is considered realistic and
conservative for the targeted cable candidates for remediation, as such, the
reconciliation of the business case is not required.
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E G/T2, 5.4.5 Justifying Capital Expenditures, p. 12, I. 1-6, Appendix A: Project

investment Summaries, Project Code: 100835 and 100851 and EB-2013-0166, 2014 IRM -
Response to SEC IRs, Appendix A: PowerStream Asset Condition Assessment Technical
Report, p. 112, 114 and 116

The Asset Condition Assessment Technical Report identified $288 per meter of cable
replacement and $72 per meter of cabie injection as average costs of the program.

Based on the numbers presented in the Project investment Summary, OEB staff has calcuiated
the foliowing cost per meter numbers:

2015 2016 2017 2018 2019 2020
Cable
Replacement  |g14 718 862 ($12,538,684 |$13,607,273 |$14,288,297 [$15,085,861 |$15,340,181
(25 km/year)
Cost per meter {$469 $502 $544 $572 $603 $614
Cable Injection

$4,024,219 |$4,138,312 [$4,255,465 |$4,375,771 [$4,499,323 |$4,626,219
(115 km/year)
Cost per meter [$35 $36 $37 $38 $39 $40

a) Please explain the higher number per meter of cable replacement and the lower number
per meter of cable injection.

b) Please explain the 5%-7% increase in cost per meter of cable replacement in 2016-

2019.

RESPONSE:

a) For Cable Replacement: The original unit cost of $288 per meter cited previously is no
longer valid. Refer to Appendix Staff 71 - ACA Technical Report, for the updated
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estimates.
it was recognized that the unit cost varies widely depending on the complexity and the
actual design detaiis at a specific location. At the beginning, PowerStream was hopeful
that the unit cost would be low. $288 per meter was thought to be achievable.
However, it turned out that the unit costs were higher than estimated. This is one of the
reasons that PowerStream decided to replace less and to inject more quantity of cable
within the same overall budget funds.

For Cable Injection: The originai unit cost of $72 per meter cited previously is higher
than the actual unit cost to date. It was recognized that the unit cost varies widely
depending on the complexity at a specific location. Factors that affect the cost are:

*  Number of splices;

» Number of phases;

» Switching and isolation logistics;

» Cabie segment length; and

*  Weather.

For the short term, PowerStream anticipates that the unit cost will stay low.

The quantity of 115 km per year is the higher end of the range that PowerStream
anticipates achieving if the unit cost would be the lowest extreme of the cost spectrum.
In reality, it may tumn out that the unit cost will become higher and therefore
PowerStream will compiete less than 115 km per year.

b) The 5%-7% increase in the proposed budget is not the increase in unit cost. This
increase was the result of PowerStream’s budget optimization process. The increase is
applicable to the whole work program for the year (not unit cost in that year). In the
optimization process, the submitted funding may be reduced in one year and deferred
(increase) in subsequent years

26
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li-2-Staff-72

Ref: E G/T2, 5.4.5 Justifying Capital Expenditures, p. 16 and 17, . 13-14 and 1-2,
Appendix A: Project Investmient Summaries, Project Code: 100867 and EB-2013-0156,
2014 IRM - Response to SEC [Rs, Appendix A: PowerStream Asset Condition
Assessment Technical Report, p. 107

On pages 16 and 17 PowerStream states

...theoretically 2.5% of the poles would require replacement every year...PowerStream’s
experience has shown that only 1% of the pole population are expected to be found in poor
condition every year {over the next five years)...PowerStream proposes to only replace 400
poles per year... .

However, in the ACA report on page 107 the recommendation is to replace 300-400 poles per
year.

a) Please provide the details and actual data for recent years that justifies 1% of the pole
popuiation being in poor condition. Please specify for both poor condition systems,
Health Index and Code A, B, C.

b) If a proposal to replace 400 poles per year was based on the recommendation of the
ACA Technical Report, then please justify why was the higher value of 400 selected over
300 poles per year?

PowerStream also states in the Material Investment section (Project Code 100867) the
following:

For 1 pole:

v Frequency of Falure i: 0.05 falfurs per year (1 in 20 yearsy

For 400 poies:

* Frequency of Fadure is: .05 failire x 400 = 20 fallures.

» Estimat=d average number of customers affected by 1 fadure is = 100 custormers

+ Esiimatead projected number of customers affectad by 20 failurss is2 100 « 20 = 2,00 customers

Duraticn of nterruption = 3 hours per inh2rruptian
0l for 1 poie failure = LCO azstomers x 3 hour ¢ 90 min = 18,000 CMI
W for 20 pole faitures = 13,000 CMI x 26 = 364,000 €M

In addition, PowerStream states:

» Q&N Cost for L emerzsncy oole failure replacament = 520,000 per failurs
« Q8M Cast for 20 amergency pole failure repiacement = 520,000 x 20 = S400,000
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Please provide the actual number of failed poles and fotal spending for emergency pole failure
replacement for each of 2011-2014,

c)

Please provide statistical data to support the 0.05 failure rate per year for the poles in
poor condition.

RESPONSE:

a)

On an annual basis, PowerStream conducts pole testing and inspection and uses the
latest resulis to prioritize and select the worst group of poles for replacement. According
fo the pole testing contractors, pole condition may change drastically over a short time
frame, and as such, using the latest testing and inspection results is advisable.

For the next five years, it is estimated that each year, on average, there will be
approximately 1% of the population (i.e. approx. 400 poles) o be identified as in poor
condition and require remediation.

The most recent pole testing and condition data for 2014 is summarized in Table 72a
below.

Table 72a
! # of poles
Number of Poles 5 # f pole‘.'s" : # of_poies I‘Gfentlfiid »as
tested in 2014 identified as "Code identified as 'Poor” as
s 2 A" "Code B" determined by the
ACA Model
10,827 4 366 _ 454

From the 2014 pole testing and inspection program, there were 4 poles identified as
Code A by the inspectors, 366 poles identified as Code B and 454 poles assessed as
poor condition by the ACA Model. The replacements are based on the results of the
ACA model which is close to the estimated 400 poles.

The number range of 300-400 poles per year cited was from a previous ACA Technical
Report (Dated November 27, 2012). The ACA Technical Report has been updated since
then. The new version of Appendix Staff 71 - ACA Technical Report (Dated December
31, 2014) recommends 400 poles per year.
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The actual numbers of failed poles for emergency pole failure replacement are shown in
Table 72b below.

29



" b

W 00 N O

10
11
12
13
14
15

EB-2015-003
PowerStream Inc.
Section B

Tab 1

Schedule 6

Page 125 of 151

Filed: August 21, 2015

Tabie 72b
- Mumberot. | 4 23 28 38
failed poles -

The total annual spending for emergency pole failure replacement for 2011 — 2014 is not
available as the pole replacement cost under emergency replacement is not a discrete
line item.

The estimated failure rate of 0.05 is considered to be reasonable considering the
characteristic life of pole is 45 years. It is equivalent to 1 failure in 20 years applicable for
the poor condition pole that is selected for replacement. This translates to 20 potential
failures applicable for 400 poor condition poles that are selected for replacement. The 4-
year average of pole failures (2011, 2012, 2013 and 2014) is: (8 + 23 + 28 + 38) / 4 = 24
failures per year. The 3-year average of pole failures (2012, 2013 and 2014) is: (23 + 28
+ 38) / 3 = 30 failures per year. These averages (24, 30) are higher than the 20 potential
failures that were estimated from the 400 poles, and as such, PowerStream will continue
to use the estimated failure rate of 0.05 failures per year for the selected pole
replacement candidates.
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5.3.3 ASSET LIFECYCLE OPTIMIZATION POLICIES AND PROCEDURES

An understanding of a distributor’s asset lifecycle optimization policies and practices will support the
regulatory assessment of system renewal investments and decisions to refurbish rather than replace
system assets. Information provided should be sufficient to show the trade-off between spending on new

capital (i.e. replacement) and life-extending refurbishment, and should include but need not be limited to:

a) A description of asset lifecycle optimization policies and practices, including but not necessarily
limited to:

e adescription of asset replacement and refurbishment policies, including an explanation of how
(e.g. processes; tools) system renewal program spending is optimized, prioritized and scheduled
to align with budget envelopes; and how the impact of system renewal investments on routine
system O&M is assessed;

* g description of maintenance planning criteria and assumptions; and

* adescription of routine and preventative inspection and maintenance policies, practices and

programmes (can include references to the DSC).

b) A description of asset life cycle risk management policies and practices, assessment methods and
approaches to mitigation, including but not necessarily limited to the methods used; types of
information inputs and oufputs; and how conclusions of risk analyses are used to select and

prioritize capital expenditures.

Asset Replacement and Refurbishment (Remediation) Program and Policies
PowerStream has several asset remediation programs for maintaining distribution system and

general plant integrity.

PowerStream makes assessments on whether an aged asset is suited for refurbishment or

replacement based on criteria that are pertinent to a given asset class.

A large contributor to the assessment process is the annual inspection of critical assets. Annual
inspections are completed on the distribution system for the overhead system, load interrupter
switches, padmount switchgear, vault rooms, padmounted switchgear, stations and poles. An

assessment is made and an asset will be categorized as a Code A, Code B or Code C:

Distribution System Plan
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o Code A: Corrective measures/follow-up are required at the earliest possible
opportunity (address immediately);

e Code B: Assessment required for corrective action for the next budget cycle; and

e Code C: No corrective measures are required. Follow the regular maintenance

cycle.

Additionally, testing is performed on cables to determine the health of the cable, and testing is

performed on wood poles to determine remaining strength.

These designations are applied to the distribution system assets as seen in Figure 1. This table
depicts, by asset, what the health index scores mean, what the inspection results mean, and

how the scores are prioritized

Distribution System Plan
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Replacement

Program Health Index [max score = 100) Inspectlon Results (Code A, B, C) Prioritizatlon Score (max score = 100)
A higher polnt total yields greater
replacement priority, (scored from %
|Remalning Strength, Condition, # of
3 Transformers, # of Primary Conductars, # of
U Id | ct | 5 2
sed fleld Inspection results to select replacement candidates Switchas, Criticality of Pole and Age of
Pole.}
=Ver b L )
pole not applicable o8 A VBad Jmmadiets fenlatarRn: NOTE: Candidates will belong to ane af the
Replacement Coda B= Pair, replacement cand|date for next budget cycle
. following groupings:
Coda C= Goad condition, no replacement neaded and maintain ’ . 3
[ - Remaeining strength Is less than 60%
2 - Remalriing strength Is greatar than 60%,
however other aspects of tha pole are bad.
{l.e.. butt rat, Insect infestation, decay,
splitting, bending, lean|ng)
TAN DELTA TEST RESULTS
Cable Code A = Critically Aged. Intervention Requlred A higher paint total yields greater
Remadiation: ot anplicable Code B = Aged. Further study required. (Repeat testing evey 2 |replacement priority. (scared from Age,
Cable i years based on test reults) Cable Condition, Service Quallty and
Replacement Code C = No Action Required/Repeat after 5 Years FInancial Impact)
TAN DELTA TEST RESULTS
Cable Code A = Critically Aged. Intervention Required A higher polnt total ylelds greater
Remediatlon: e Code B =Aged. Further study required. {Repeat testing very 2 |replacament priority. (scored from Age,
Cable PP years-based on test results) Cable Condition, Service Quality and
injection Coda C=No Actlon Required/Repeat after 5 Years Flnanclal impact)
Used fleld inspection results to select replacement candidates.
Switchgear |Gaod Condltion= high Health index, >70 Cade A= Very Bad, immediate replacement ot applicable
Repl 1t |Fair Condition=middle Health Index, 51-70 |Cade B= Fair, replacement candldate for next budget cycle fot=pp
Paor Condition=low Health Index, <51 Code C=Good condlition, no replacement needed and maintain
inspection
Used fleld Inspaction results to select replacament candidates;
Minl-Rupter |Goad Conditon= high th Index, >70 :
L gadldons hen HealthIn ’ex p Coda A= Very Bad, immed]ate replacement
Switch Fair Condition= middle Health Index, 51-70 ] not upplicable
Replacement. |Poor Condition=low Hoalth Index, <51 Coda 8= Falr, replacament candidata for next budget cycle
e 4 Coda C= Good canditlon, no replacement naadad and maintain
Inspection
Used fiald inspection results to select replacement candidates.
Automated  |(Good Condltion= high Health Index, >70
Code A=V bl 1t | t
Switch Fair Condltion= middle Heaith Index, 51-70 e A= Very Bad, immediate replacemen not applicable

Code B=Fair, raplacement candidate for next budget cycle
Code C= Good condltion, no replacement needed and maintain
Inspection

Paor Condltion= low Health Index, <51

Submersible

Used fleid inspection results to seisct replacamant candidates.

Good Condlton= high Health Index, >70 Coda A= Very Bad, immsd)ate replacemant

Transformer
Replacement

Transform k.
Re I:fo e.rt Falr Condition= middls Health index, 51-70 |Coda Ba Falr, replacement candidate for next budget cycle 2t applicol
PIACeMENT |osor Canditfon= low Health Index, <51 Code C= Good condition, no raplacement needad and maintain
Inspectian
Used field inspection results to salect replacement candidates.
Distributlon

Goad Candition= high Health Index, >70 Cade A=Very Bad, immedlate replacament

t bl
Fair Condltian= middle Health Index, 51-70 |Cade B= Fair, replacement candidate for next budget cycle not applicable

Paor Candltion= low Health Index, <51 Code C=Good condition, no replacement needed and maintaln
inspection
Statlon .
aul 5 Gaod Conditlan= high Health Index, >70 NOTE: Inspection & testing results are used to genarate the ot applicable
9 v,pmen Fair Condlitlon= middle Health index, 51-70 |health index and replacement candidatas, poeee
Replacement |54/ conditions low Heaith Indesx, <51
Figure 1: Summary of Health Index Results, Inspection and Testing

Distribution System Plan
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Ref:

E G/T2, 5.3.3 Asset Lifecycle Optimization Policies and Procedures, p. 1, I. 29-32, p.

2,1.1-12 and p. 3, Figure 1

At the first reference, PowerStream states:

A large contributor to the assessment process is the annual inspection of critical assets.
Annual inspections are completed on the distribution system for the overhead system, load
interruptor switches, padmount switchgear, vault rooms, padmounted switchgear, stations and
poles. An assessment is made and an asset will be categorized as a Code A, Code C, or
Code C...

PowerStream goes on to describe the actions required for each code inspection.

a)

b)

c)

d)

Please state why the code system has been developed and how it adds value beyond the
established methodology used in ACA.

Please provide the justification, for each critical asset class, by which the prescribed
actions for each code have been determined. Please state how this optimal policy has
been determined.

In Figure 1, for categories where the Health index is not applicable, please confirm that it is
not used in the identification or justification for asset investment.

In Figure 1, for categories where the prioritization score is not applicable, please confirm
that no prioritization is done for these assets.

In Figure 1, where both Health Index and Inspection is present for an asset class:

i. please outline the way in which each is used in the determination of investment (i.e.
where is there overlap between the two, which takes priority, how each influences
decisions etc.)

ii. if the inspection assigns Code C to the asset, but the Health Index shows a Poor
condition, please state which is determinative.

RESPONSE:

a)

Appendix C (Table-1) of the Distribution System Code (DSC) sets out minimum inspection
requirements for the distribution system and requires that any detected deficiencies are
reported and corrected. In addition to the OEB requirements, PowerStream is obligated by
ESA Reg 22/04, Section 4 to inspect and maintain the equipment in proper operating
condition. In order to ensure compliance with both OEB and ESA inspection and
maintenance requirements, PowerStream has an annual Inspection and Maintenance
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program. The Inspection and Maintenance program assigns a code based on the condition
of the asset which assists in the determination of corrective action.

PowerStream extensively uses asset condition information derived from the inspection and
maintenance program to feed the ACA models. The Health Index calculation uses the
condition assessment obtained during the inspection for each asset as outlined depending
on the asset.

The codes were determined through the development of PowerStream’s Inspection and
Maintenance procedures.

Each asset class code was established by PowerStream based on input from engineering,
lines, field inspectors, subject matter experts and manufacturers. The optimal policy is
determined by a periodic review of the procedures by the Asset Management Committee.

For categories where health index is not applicable, it is not used in the identification or
justification for asset investment.

In Figure 1, for categories where the prioritization score is not appiicable, the Heaith
Index is used instead for prioritization for these assets.

i.  The Inspection results that are gathered are used in the Health Index calculation
and the ACA models are run annually to determine the planned asset replacement.
Assets which are in poor or very poor condition are selected for replacement.

Code A is assigned fo assets which represent a safety issue, an environmental
issue and/or imminent failure. The assets identified as Code A are replaced
immediately. For example, a pad mount transformer or switchgear with extensive
rust issues resulting in a loss of structural integrity or an extensive oil leak will be
identified as Code A and will be immediately replaced.

Code B is assigned to assets which require additional evaluation. The Health Index
calculation determines the replacement of Code B assets.

ii. The health index rating or prioritization scores are designed in such a way that a
Code C rating will not result in poor condition on the ACA result. As such, it is
unlikely that the asset would have a Code C rating and poor ACA result
simultaneously.

55



@ N O O 2w N

N NN DN NN m e aa  ma A AaA A a oo
D A A~ W N 2 O O N0 O WN a2 O W

EB-2015-0003

PowerStream Inc.

Rate Proposal

Exhibit G

Tab 2

5.3.3 Asset Lifecycle Optimization Policies and Procedures
Page 30 of 38

Delivered: February 24, 2015

PowerStream anticipates additions from 2015 to 2020 to increase at a similar rate. The result is
that the O&M budget requirement is not expected to decrease and in fact increases annually.
With the exception of vegetation management, the year-over-year growth in O&M budgets are

small, despite the growing asset base (as shown in Table 2, page 26).

Emergency/Reactive Replacements

Although system renewal projects and emergency/reactive replacements are interrelated, a
portion of emergency/reactive replacements are directed to activities that are independent of
particular capital expenditure levels, including:

¢ corrective maintenance activities to address deficiencies caused by animal, pest, or tree

contacts;

* emergency maintenance resulting from vehicular accidents/vandalism;

* emergency maintenance resulting from severe weather and storms;

° equipment failure due to deteriorated condition; and

e equipment in poor condition as identified during system inspections.

PowerStream’s system renewal program has been designed to:
* Hold system failures, and consequently, reliability, at a constant level (not get worse);
» Strike a balance between affordable spending and tolerable risk; and

* Result in the levelling of capital reactive spending (emergency replacements).

Within PowerStream’s ACA models, curves have been developed to indicate a correlation
between asset condition/age and failures, and depict the likely expected number of failed units
over time. If proactive replacement of the worst assets can be performed, the level of

anticipated failures can be held to a steady state.

Distribution System Plan
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Ref: E G/T2, 5.3.3 Asset Lifecycle Optimization Policies and Procedures, p. 30, . 22-25

PowerStream states that “Within PowerStream’s ACA models, curves have been developed to
indicate a correlation between asset condition/age and failures, and depict the likely expected
number of failed units over time.”

a) Please provide the failure curves function for all the asset classes.
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b) Please provide any statistical analysis which shows the correlation between asset
age/condition and failure rate to substantiate the curve development.

c)

d)

Please provide the calculated expected number of asset failures in 2014 for each asset
class based on the failure curves. Please compare it to the actual failure counts.

Please state whether or not PowerStream has utilized failure curves and implied asset
condition improvement through the DSP for the purpose of developing expected
reliability performance of the system (SAIDI/SAIFI) in 2015-2020. If yes, please provide a
description of the methodology, including expected asset condition and reliability

improvements.

RESPONSE:

a) The failure curves function for ail the asset classes are shown in the Table 54a below.

Table 54a
Asset Class Shape Scale
TS Transformers 3.0 50.5
MS Transformers 3.0 74.77
Circuit Breakers — Vacuum 3.0 74.77
Circuit Breakers - Air 3.0 74.77
Circuit Breakers - Qil 3.0 59.8
Circuit Breakers — SF6 3.0 52.4
230 kV Primary Switches 3.0 66.9
MS Primary Switches 3.0 74.77
Capacitor Banks 3.0 37.41
Station Reactors 3.0 66.9
Station Service Transformers 3.0 83.24
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230 kV Primary Metering Units 3.0 35
TS P&C Relays -13.0 40
Electromechanical

TS P&C Relays — Solid State 3.0 35
TS P&C Relays - Microprocessor 3.0 25
Distribution Transformers 3 83.24
Distribution Switchgear 3 40.53
Wood Pole | N 2.88 45.54

b) Refer to response to Staff 44.

c) The ACA studies which were conducted on the station asset inventory as of December
31, 2014 compute the expected number of failures for 2015 and beyond. The three ACA
models developed in-house in 2014 do not include failure projections or economic
analysis. The predicted number of failed units for those equipment classes which do
have this feature built into the ACA Model is summarized in Table 54c.

Table 54¢

Station Asset Category Number of Failures | Number of Failures in

Projected for 2014 2014
TS Transformers 0.28 0
MS Transformers 0.62 1
Circuit Breakers 3.59 3
230 kV Switches 0.07 0
MS Switches 0.41 0
Capacitor Bank Cans* 6.51 N/A
Station Reactors 0.13 0
Distribution Transformer 102 149
Distribution Switchgear 58 15

*There are between 35 and 75 cans in each capacitor bank.

d) PowerStream has not used the failure curves for the purpose of developing expected
reliability performance of the system.
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Optimized, Prioritized Spending Procedures and Risk Management

PowerStream’s Capital Investment Process commences with the annual business planning and
budgeting process in the first quarter of each year, as described in Exhibit G, Tab 2, Section
5.3.1, page 25. .

The following principles are applied on an annual basis to the process:

» Business Units develop their initial five year capital plans as part of the annual capital
planning cycle;

» Business units prepare detailed budgets, justifications and business cases for projects,
and enter these into the Optimization tool;

¢ A Corporate Five Year Plan is compiled based on the submitted business unit five
proposed projects/programs as part of the capital planning cycle;

« The five year detailed budgets for all business units are prioritized through the
Optimization process; and

» Approved and prioritized projects for years one and two are designed and readied for
execution in the next business year(s). Approved and prioritized projects for the

remaining three years are identified and design can be commenced only if warranted.

For the five year budget cycle, these principles are applied across ten key steps as shown in

Figure 5. The detailed activities in each step are discussed in the following pages.

Distribution System Plan
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Figure 5: Capital Budget Cycle

Key Step One — Capital Budget Management System (CBMS) Entry

The Capital Budget Management System is one of the first tools applied in the budget cycle.
PowerStream’s Capital Investment Process incorporates a ten year forward looking plan.
Business units that have major capital expenditures put together their own ten year

departmental capital expenditure plans and five year budgets.

The business unit ten year capital expenditure plans are summarized into a Corporate Ten Year

Capital Expenditure Plan. The information is combined from the following business units:

. Asset Investment Planning;
° Distribution Design;

° Operations;

° Lines;

° Supply Chain Services;

Distribution System Plan
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- Smart Grid & Metering; and

° Information Services.

Early in the calendar year a request is sent out by Asset Investment Planning to all busidéss
units in PowerStream to prepare ten year capital expenditure plans and five year budgets.
These plans are developed over the January to March period. The information in the Corporate
Ten Year Capital Expenditure Plan is used by the Finance Department in their financial models
to consider affordability. In addition, information in the first five year plan is used in rate

planning for the forward looking years.

In 2014, all project leads entered their project information (costs, year of expenditure, rationale
etc.) into the Capital Budget Management System (CBMS) tool, which is then loaded into the
Optimization tool for review and consolidation. In 2015, for efficiency gains, a project will be
proposed to allow direct entry of the budget data into the optimization tool. Refer to Exhibit G,
Tab 2, Section 5.2.3 page 7, for additional information.

These five year plans serve as the starting base for the development of the Corporate Capital

Expenditure Plan.

The business unit capital plans serve three purposes:
i) assist business units in their future planning and enable the business units to
provide solid five year budgets;
i) forms the basis of the information provided in a rate application for the forward
looking years; and

i) provides the Finance team with information for financial planning.

Business units provide details in their five year budgets on forecast capital spending
requirements and describe the process by which they have determined the capital spending
requirements. Specific projects/programs and costs identified in the plans are generally
preliminary and the projects/programs identified in the plans may or may not be approved for

execution at this point.

Distribution System Plan
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Key Step Two — Input Data into Optimization Tool (Input into C55)

Data is entered into the Copperleaf C55 Optimization tool. Critical fields are entered including
details on the proposed investment, forecasts of the expenditures over the five year budget
horizon, answers to specific questions asked, based on the investment type, for both benefit

and risk.

The value and risk questionnaire was created using vendor expertise, existing practices and the

contribution of project leads as experts who request capital projects or programs.

Within Copperleaf's C55 program, all projects are valued (and optimized) based upon a Value
Function. The Value Function is a weighting of a number of Value Measures. Value Measures
can include risk mitigation, financial benefits, impacts on Key Performance Indicators (KPl), and
cost. The Value Function was configured to reflect how projects contribute to PowerStream’s
strategic objectives as shown below. Questions were designed to provide value and scoring for

these strategic elements, as noted in Exhibit G, Tab 2, Section 5.2.1, Figure 1.
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Financial Benéefits:
Hard Financial Benefits
Soft Financial Benefits

Productivity

KPI Impacts:
Reliability

Reliability for Spares

Customer Communication

Customer Service

Rate Ready Organization

Environmental Improvements

Employee Wellness

Technological Innovation

EB-2015-0003

PowerStream Inc.

Rate Proposal

Exhibit G

Tab 2

5.3.3 Asset Lifecycle Optimization Policies and Procedures
Page 20 of 38

Delivered: February 24, 2015

4 Pillars Corporate Strategic Objective
Financial F2 (provide an optimized rate of return)
Processes 11 (focus on continuous improvement)
C1 (deliver professional services and
Customers
exceptiopnal customer experience)
C1 (deliver professional services and
Customers
exceptiopnal customer experience)
C3 (continue developing the PowerStream
Customers ( Ping
brand)
C1 (deliver professional services and
Customers . .
exceptiopnal customer experience)
14 (develop a rate submission ready
Processes
organization)
Foundation E2 (ensure a safe and healthy workplace)
Foundation E1 (be a best in class employer)
) E4 (investigate and apply new and innovative
Foundation ( 9 PRy
technologies)

E3 (build integrated technoogy platforms)

F2 (provide an optimaized rate of return)

E1 (be a best in class employer)

E2 (ensure a safe and healthy workplace)

C2 (provide customer swith cost effective, competive distribution rates)

|3 (Shape and Influence positive advocacy)

Risk Mitigation:

IT Capacity Foundation
Financial Financial

Environmental Foundation
Safety Foundation
Distribution Customers
Compliance Processes
Cost:

Project Cost Financials

F1 (increase shareholder value)

Distribution System Plan
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Key Step Three — Complete Benefit Questionnaire

Once project identification is complete, the business units, in conjunction with the Capital
Budget Supervisor, answer a series of questions about each project/program. The questions

posed are aligned with PowerStream’s corporate goals and risk matrix.

The answers to the questions form the basis for scoring both the value of the project to the
corporation and its customers if the project is undertaken and the risk to the corporation and its
customers if the project is not completed in the planned year. The Capital Budget Supervisor
coordinates the business units across the organization to ensure that timelines are met, and

consistent interpretations of the answers are applied.

In additon to answering the benefit and risk questions required for scoring the
projects/programs, for those projects/programs that exceed the materiality threshold, additional
questions with respect to Chapter 5 of this rate filing are posed and business leads are required
to provide the requisite information. Business cases, as appropriate, are also created. Once the
questions on the projects are all answered, the data on the projects is ready for optimization.

PowerStream utilizes Copperleaf’s C55 product for optimizing multi-year portfolios.

The current configuration of PowerStream’s Value Function and the Value Measures that
comprise the Value Function is summarized below:

e Each of the Value Measures is calibrated to the same scale (1 value point
approximately equal to $1000). Consequently, within the Value Function, each of
the Value Measures (except Project Cost) is weighed with the same value of +1. As
Project Cost is a negative contributor to Project Value it is weighted with a cost of -1.

o All Value Measures are computed on an annual basis (e.g. the financial benefits for
2017 can be specified as being different than 2018). The stream of benefits (or costs)
is converted to a single value for the Value Measure, by taking the Present Value of
the stream, back to the beginning of the current fiscal year. The PV calculation uses

the system defined discount rate.

Distribution System Plan
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e The Value of Risk Mitigation in all risk categories is computed using the same
methodology. The project owner specifies the Baseline Risk and the risk present if the
project is not completed.

o Residual Risk: The risk present if the project is completed. The value of Risk
Mitigated is computed as: Baseline Risk — Residual Risk.

e For each risk the project owner specifies both the consequence and the probability of
Consequence

o Projects in the following categories have been identified as Mandatory or Must Do
investments as PowerStream is mandated to complete these investments,
specifically:

s Emergency Restoration;

e Subdivision Services;

= Road Authority Projects;

+ Emerging Development Capital;
¢ Customer RGEN;

o |Cl projects;

* Subdivisions;

e Layouts; and

e Emerging customers.

These projects are flagged as “must do” and are considered as mandatory as part of the
optimization process. These projects have mitigated risk value as they are mitigating a
compliance risk. These projects are subtracted, by the system, from the constraint amount,

effectively reducing the amount of money available for competing projects and programs.

The value function combines all the value measures to compute the overall value of an
investment. The value of an investment reflects the total value that the project is bringing to
PowerStream, taking into account all of its financial benefits, impact on KP!s, risk mitigation and

costs.

Distribution System Plan
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Key Step Four — Initiate Manager Review

Once a project lead has completed a project/program entry into C55, and automatic workflow
notification is produced to advise the Manager, Director or VP and the Capital Budget

Supervisor that the item is ready for review.

Key Step Five — Manager Review Projects/Program Values

Once a project/program, or series of projects/programs have been entered by project leads,
their respective managers, directors or vice-presidents can review, on an individual or
comparative basis, projects under their purview. Once reviewed and any follow-up questions

answered, the projects/programs are then ready for the optimization process.

Key Step Six — Set Budget Constraint
The Finance department sets several budget funding level constraints to allow for analysis and

to establish financial criteria to permit the optimization results to be compared to the optimal
funding amount. These levels are available for optimization runs to create varied constraint

scenarios.

Key Step Seven — Run the Optimization
The C55 tool is capable of running multiple scenarios with the project/program list being

optimized for the greatest annual value. All capital projects/programs in the corporation are run
through the Optimizer tool with projects from IT, fleet, planning, station construction and lines
construction competing on value through the same tool. The multiple scenarios permit the
results to be compared under various constraints and risks. The software tool takes all the
projects/programs within the capital portfolio, calculates a numeric dollar value based on the
benefit and risk calculations and the initial capital cost, and uses that value in the optimization

process.

The C55 optimizer selects the combination of start dates of projects that brings the highest total

value to PowerStream while fitting within the specified financial constraints.

Distribution System Plan
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Until projects are compared with one or another and the financial constraints are specified it is
not known whether a project will be funded or not — so a project lead cannot know for certain

whether or not a project will be funded.

Key Step Eight — Prepare the Results of the Various Scenarios

With the constraints set and the “must do” projects/programs accounted for, the results of the
various scenarios are presented and reviewed by a multi-departmental senior optimization
team, who discuss which projects must be approved as part of the five year capital budget.
Members of the senior optimizer team include key leaders from each of the business units who
have major capital spend across the corporation, as well as Rates & Regulatory department and

Organizational Effectiveness department representatives.

Projects that were scored negative, are generally deferred beyond the six year horizon but are
also discussed to ensure that any intangible benefits are considered. Once reviews and
dependencies are considered, optimization can be run several times to achieve that optimal

balance between the computation (science) and human element (art).

A decision is made on the preferred constraint scenario, and any project/program adjustments

and deliberations occur prior to finalizing the preferred listing.

Key Step Nine - Determining and Approving the Portfolio of Projects/Programs

The result from the senior optimization team is a proposed scenario of multi-year projects and
programs that will be approved by the PowerStream’s Executive Management Team (EMT) and
the Audit and Finance Committee for approval prior to approval by the Board of Directors.

The proposed scenario is submitted for approval with the appropriate business case details. For
projects less than $500,000 the information is in its “mini-business case” format for each project.
For any specific project or program that is greater than $500,000 or for IT related projects
greater than $100,000, a full business case is provided and submitted for approval.

Distribution System Plan
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In conjunction with this process, for a rate filing year, the DS Plan’s Customer Engagement
process, as detailed in Exhibit G, Tab 2, Section 5.4.2, considers the responses of
PowerStream’s customers and a detailed review is held to correlate the proposed plan to the

engagement results.

Key Step Ten — Load the Approved Portfolio into JD Edwards

The approved first year portfolio of projects/programs is loaded into the JD Edwards financial
system so that it is available for all departments use within the project execution process,

enabling project/program implementation.

Maintenance Planning Criteria and Assumptions
PowerStream has two main capital activities related to maintenance, which are planned and

unplanned maintenance.

Planned (Proactive) Inspection and Maintenance

Activities associated with PowerStream’s annual distribution inspection and preventative
maintenance program are detailed in Table 2. When an inspection is performed on a given set
of assets, a rating code is assigned. If the rating code assigned warrants immediate
replacement, the replacement cost will generally be capitalized, while repairs will generally be

expensed.

Distribution System Plan
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Ref:

E G/T2, 5.3.1 Asset Management Process Overview, p. 24, |. 10-14, 5.3.3 Asset

Lifecycle Optimization Policies and Procedures, p. 16, I. 8-9 and p. 17, Figure 5

At the first reference, PowerStream states that the:

[Asset Management & Decision Making] ... process also considers input from customers and
recommendations from interdepartmental committees. The proposed projects are then placed
into the optimization process and applied within the capital budget threshold to generate the
optimal list of projects/programs for a given year (projects with the highest value are included
in the year's portfolio).

PowerStream also states -that “Business units prepare detailed budgets, justifications and
business cases for project and enter these into the optimization tool”.

a)

Please provide the Value Function of the opfimization tool with a complete set of
parameters and weightings.

b) What is an objective function of the Value in the optimization tool? Please provide a

c)

d)

e)

f)

g)

h)

formula, whether an objective is to minimize or maximize.

In addition to the objective function in part b) please provide inequality and equality
constraints used to optimize the Value. Please describe how these constraints are being
set? ’

Please describe an optimization algorithm utilized by C55 to define an optimal list of
projects.

Please provide a fult list of projects with the associated capital dollar amount that were
placed into the optimization process for the development of 2015-2020 DSP.

Please identify the capital budget threshold and any other constraints applied for each of
the years.

Please provide a Single Value for the Value Measure, the Value of Risk Mitigation and
Residual Risk for each of the programs/projects that were run through the C55 optimization
tool for the purpose of development of the 2015-2020 DSP.

Please identify the projects that were placed into the optimization process but not included
in the submitted DSP plan as a result of the optimization. (

Please provide the Investment Value Report and Scenario Comparison Report (shown on
the Figure 5) from the C55 system for the run that was used to optimize DSP
programs/projects for 2015-2020:

RESPONSE:

49



w W N e W NP

o
RO

R R
R WN

MR PR
O W0~

EB-2015-0003
PowerStream Inc.
Section B

Tab 2

Schedule 1

Page 78 of 151

Filed: August 31, 2015

a) The Value Function, including a complete set of parameters and weightings, is described in
Appendix Staff 51a — PowerStream Value Function v4b (named the VFID).

b) The objective function is to maximize the total Value of the portfolio.
¢) Refer to (f) below.

d) The optimization uses Linear Programming to determine the maximum Value that can be
obtained from the projects under consideration while not exceeding the specified
constraints.

e) Refer to Appendix Staff 51e, Full Project Listing Prior to Optimization.

f) The capital budget targets were filed as a response C-CCC-22 and can be found in Section
Il, Tab 1, Sch 1, pg. 47. No other additional constraints were set. The constraint values
can be referenced in G-AMPCO-7(f) submitted in the previous interrogatories.

g) Appendix Staff 51g - Project Value Report, shows the value for each
program/project that was run through the C55 optimization tool. In addition
to showing the overall Total Value, it also shows the value of each
project/program obtained in each Risk and benefit category.

h) Refer to Table 51h below to see a listing of all the 2015-2020 projects placed in the
optimization process, but as a result of optimization did not receive any funding during
2015-2020, and were so excluded from the DS Plan.
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Bigiost 2045-2020 Projects Excluded from DSP dwe bo Optimization

1 102410 Account Reconciliation Tracking System

2 100225 Add one Additional 27.6 K/ Cct on Dufferin St from Major Mackenzie Dr to Teston Rd
o 162437 Asszet Tracking Fornm - Aute Upload

4 102397 Automate VISA Form. Upload to JDE

5 102408 Automated time entry reminder

(] 102426 Automstion of WIP reporting

7 192427 CC&B Reports

2 102246 Cyber Security - Implameant Encryption en non-PowerStream network segments

9 101495 CYME Gateway Software Phase 2

10 100625 Dasign softwars and GIS integration

11 103083 Deslgn software Customization Enhancements

12 101563 Electronic Key Kiosk System

13 101634 Expand Communicaticn Network to solated Statians.

14 101169 Expense Modile Impiemzntation within JOE

15 102405 FiteNexus, Account Reconciiiation Retention

15 102542 Finance Process Improvements

17 102259 SIS Aerlal Photography (Ortho Images)

13 102258 SIS Data enhancement

13 102776 GIS Data Model Enhsncement

20 102770 GIS Software Upgrade

4 162758 GIS StrestScape nages

22 101733 Greenwood Expansion 20MVar Cap Bank

23 100459 Harvie Rd.-MS - 44KV Supply to Harvie Rd. MS

24 100461 Harvie Rd. MS-13.8kV Feeder Integration

25 132458 Highwav Crossing Remediation - Hwy 4077 Hwy 27

26 104013 HR and OE Emerging Projects

27 13159 Hydro One Assst Purchasa - Akiston

28 102239 implementation of Cyber mtrusion Appliance at a PowerStream Transformer Station
29 102438 implementation of Treasury Masagement scftwars

30 102220 Insights kcense & support

31 152403 lnsights Reconclier Module {nventory, AR, bank)

32 102185 Install a Second Supply to PowearSirecam's Addiscott Office

33 103028 instalation of 8 Mew JMUX Node at VTS1-T1T72

34 103268 Inventory system/iwocess upgrades and warehious: aquipment replaceamesnts

35 102079 10 Edwards Additional Module Planning

36 101241 JD Edwards Mobility Planning

37 101963 JOE Accoaunting/Payrolt Module improvements

38 103354 Light and Miss Equipment for 2018

39 101932 Lock Box retro-its

44 102424 MAR nvoica Uplcad

41 100726 Mobte Designer for Service Layout Technicians

42 12775 Mobile GIS Implementsation

43 132935 OM&A Budget datapase improyvements

44 102991 OMS intearation with Enterprise Work Force Management Solutien.

45 102072 On-Line, On-Tune (OLOT}; for inzide Unlon Staff

4 102409 Pay Stubs and T4's to a Secure Mailbox for all Statf

47 100795 Pole line in tion on Dufferin St - Phase 2

43 103660 PS524 Expansion

42 103672 Purchazz of a promotional tent, associated banners and accessorles.

50 103653 Purchase of a two corporate display units, associated banners and accessories.
51 103104 Purchase sf Design softwars

52 102425 Receipt of slectronic MAR payments

53 193350 Replace Carge Van UniE 32

54 113302 Replace pick up Unit 51¢

=5 103304 Replace pick up Unit# 511
‘:"B 103305 Replace pick up Unit# 512

14 1033065 Replace pick up Unité# 513

S8 103307 Replace pick up Unit¥ 514

59 103303 Replace Pickup unité 509

S0 121837 Retrofit Bulk to Suite Metaring

81 1063138 Second Supply to Doneay Cr.

B2 102117 Connact Walker TS to City Watar and Sawer

5.3 102059 instaliation Programable InfraRed Cameras-SWVI WVideo systeam-iIntegratad with CMMS-2 TS
B4 102931 Paving of MS & TS Station Drivewsys

55 102050 Various Staticns-Station Lighting Upgrades/Retrofit-Ensrgy E fficieney Lighting-Program Multivear
(=] 101203 Statien Security - Station Card Access at Sreenwood and Greenwood Expansion TS and Torstar TS
87 100055 Station Service transfer paneis

(=153 101965 Subdivisicn Data Base

&S 102511 Third Party Contact Centre Systems Integration- Major Outages

7c 102420 Transform AP - Change Renuests and Enhancemsnts

71 102091 TransformAP Upgrade

72 103065 Upgrade Advanced Distribution Management System (ADMS) to |atest versicn releass.
73 130452 ‘Aeb Based GIS Upgrade - ArcGIS Server

74 131386 Yeaar 2nd and month end close astomation

(@
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li-1-Staff-18

Ref: E G/T2/ p. 3, [. 1-2, Distribution System Plan Summary, 5.3.1 Asset Management
Process Overview, p. 12, 5.3.2 Overview of Assets Managed, Asset Inventory, p. 24 and EB-
2013-0166, 2014 IRM - Response to SEC IRs, Appendix A: PowerStream Asset Condition
Assessment Technical Report

On page 3 of the DSP Summary, PowerStream states "All asset information used for Asset
Condition Assessment and reliability analysis in the DS Plan is as of December 31, 2014”.

~In section 5.3.1 (page 12) of the Asset Management Process Overview PowerStream states that:

The ACA program includes the development of Health Indices, risk-based economic analyses
(probability of failure and criticality), and recommended Asset Sustainability Plans
(replacements).

It is also stated that “asset condition assessment data is maintained, within the various asset
registries, on the following key electrical distribution and general plant assets” with 17 categories
then being listed.

a) Please confirm that Health Indices, risk-based economic analyses and recommended
Asset Sustainability plans are completed on a cyclical basis (yearly or bi-yearly) for all the
aforementioned assets to determine investment levels in the capital plan.

b) Please confirm that all Asset Condition Assessment results presented in the section Asset
Inventory (beginning on p.24) are based on the asset registry and inspection data as of
December 31, 2014.

c) What is the inspection year of the data used for the asset condition assessment? If
variable between asset classes please provide what data is from which year. If varied
between the units within the asset class, please provide a range of the earliest and latest
inspection data used for the asset condition assessment for this asset class.

d) Did PowerStream update Risk-based economic analysis and Econometric replacement
results in accordance with the ACA report provided in EB-2013-01667? If yes, please
provide the resuits. If no, please explain.

e) Please explain how PowerStream used the risk-based economic analysis results in
development and prioritization of the capital projects.

fy Has PowerStream changed any of the formulations, methodologies, useful lives, or
probability failure curves between the revisions of the Asset Condition Assessment report
(in 2009, 2012 and the most recent update presented in Asset Inventory)?

C
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g) Please state whether or not the Asset Condition Assessment results presented in the
Asset Inventory were the basis for the identification and development of investments

proposed in the 2015-2020 DSP.

RESPONSE:

a) Asset Condition Assessment (ACA) was conducted for the following asset categories listed

b)

in Table 18a.

Table 18a

Power Transformers (TS & MS) Yes Yes Yes
Circuit Breakers (TS & MS) Yes Yes Yes
Primary Switches (TS & MS) Yes Yes Yes
230kV Primary Metering Units Yes No Yes
Station Reactors (TS) Yes Yes Yes
Capacitor Banks (TS) Yes Yes Yes
Station Service Transformers (TS) Yes No Yes
P&C Relays (TS, line transformer and bus) | Yes No Yes
Distribution transformers Yes Yes Yes
Distribution Switchgear Yes Yes Yes
Mini-Rupter switches Yes No Yes
Automated switches Yes No Yes
Wood Poles Yes No Yes
Underground primary Cable Yes No Yes

Al Asset Condition Assessment results presented in the section Asset Inventory are based
on the asset registry and inspection data as of December 31, 2014.

The inspection years of the data used for the asset condition assessment are shown in the

Table 18c.

Table 18¢

Power Transformers (TS & MS) 2014 Yearly
Circuit Breakers (TS & MS) 2014 Yearly
Primary Switches (TS & MS) 2014 Yearly
230kV Primary Metering Units 2014 Yearly
Station Reactors (TS) 2014 Yearly
Capacitor Banks (TS) 2014 Yearly

N
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Station Service Transformers (TS) 2014 Yearly
P&C Relays (TS, line transformer and bus) [ 2014 Yearly
Distribution transformers 2012-2014 3 year cycle
Distribution Switchgear 2012-2014 3 year cycle
Mini-Rupter switches 2013-2014 3 year cycle
Automated switches 2013-2014 6 year cycle
Wood Poles 2010-2014 5 year cycle
Underground primary Cable No inspection No inspection
*Tested prior to
cable
prioritatization
1 d) The updated Risk-based economic analysis and Econometric replacement results are
2 summarized below.
3
4 Power Transformers. 230kV Primary Switches, and Station Reactors - The econometric
5 model does not recommend any replacements within the next six years.
6
7 Circuit Breakers
Circuit Breaker
Replacement Program
$18.0 miltion 90
$16.0 million - 80 §
I >
E $14.0 milion 70 g
=
5 $12.0 milion 0 =
& g
- $10.0 milfion 50 %
2 -3
E $8.0 million 02
K ko €
$6.0 million ¢ 30 g
<}
$4 .0 million 20
$2 .0 million m 10
1 e
$0.0 million S b 0
s e g o
Year
3 I & TS Breakers %[4S Broakers *TS Breakers (count) 4 tdS Breakers (count)
9

10 MS Primary Switches
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Distribution Switchgear

Switchgear
Econarneatric Replacement Results

$490 § miftion
535 0 mitlion
9530.0 midlinn
gSES.O mitlion
(g $20.0 mitlion
2515 ! mistion
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A
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Year
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AP

Mini-Rupter switches. Automated switches. Wood Poles and Underground primary Cable

For these assets the ACA models do not have Econometric Replacement Results.

d) In developing and prioritizing of the capital projects, PowerStream incorporates

engineering judgment and operations input with the econometric model results to prudently
spread out the replacement programs over a longer period of time. The intent of spreading
the replacement requirement over a number of years is to smooth out the budget, resource
and rate impacts while managing the incremental risk of asset failure.

As a result of this approach, the annual numbers of replacement units proposed in the
annual budget may be different from those “Econometric Replacement” numbers
generated by the ACA models.

e) Changes to formulations, methodologies, useful lives or probability failure between the

revisions of the Asset Condition Assessment Report (in 2009, 2012 and the most recent
update presented in Asset Inventory) are summarized below.

» Failure curves were originally based on a Normal Distribution. In 2011
PowerStream worked with BIS Consulting to convert the failure curves from Normal
to Weibull Distribution.

» Shape and Scale factors were adjusted in the Wood Pole Model to reflect

n
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PowerStream's experience with wood poles. The 2009 version has Shape = 1.94
and Scale = 32.57. The 2012 version has Shape = 2.88 and Scale = 45.54.

f) Asset Condition Assessment results were the basis for the identification and development
of investments proposed. The other factors that are used are operations requirements,
safety concerns, obsolescence, customer service, and coordination with other intemal and
external capital work.

(N
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lI-2-Staff-75

Ref: E G/T2, 5.4.5 Justifying Capital Expenditures, p. 13, 14 and 5.3.2 Overview of
Assets Managed, p. 48

a) Please provide ACA results for submersible transformers and for pad-mounted
transformers respectively.

b) Please provide a risk-based economic justification to replace 65 transformers a year.
RESPONSE:

a) PowerStream does not have individual ACA model for submersible transformers and
pad-mounted transformers. Both types of transformers are included in the same general
distribution transformer model.

The ACA resulits for all Distribution transformers are shown in Appendix Staff 71.

b) Distribution transformers are a run to failure asset and PowerStream does not use risk-
based econometric results to select transformer replacement candidates. The units that
are severely over loaded (> 135%) or units that pose imminent safety and environment
concerns are prioritized for replacement. Annual inspection results and transformer
overloading analysis are used to prioritize the candidates.

Recent review and analysis of inspection data indicates that PowerStream should be
replacing greater than 65 units per year.

(G|
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MR. HJARTARSON: Okay, thank you.

1 Staff 18, and you had provided a number of figures which
are econometric replacement results, and we wanted to understand
why there were no such figures for wood poles and underground
primary cables in the response.

MR. SHAIKH: We don't do econometric analysis for wood pole
and cables, we just have the prioritization index as explained in
that ESP.

MR. HJARTARSON: TIs there a specific reason why you don't do
that or...

MR. SHAIKH: Well, the specific reason, I can just say that
it would be very cumbersome to do for each cable segment. It
wouldn't be physically possible to do it for each cable segment
econometric analysis.

MR. HJARTARSON: The second part of that, can you provide
the rationale for not including the replacement of MS primary
switches and capacitor banks in the renewal program as indicated
by the econometric replacement results for these parts in the
answer, or are they maybe perhaps hidden somewhere else?

MR. SHAIKH: No, we are |jisks

the MS switches. Especially this econometric analysis is just
for the overall picture. We are looking at the condition based -
all of our assets are replaced based on condition. The condition
of those two assets doesn't warrant replacement right now, so
that is why they are not included.

MR. HJARTARSON: Okay, thank you.

Lastly, similar -- the number of distribution transformers

planned to be replaced in 2015 to 2020 are 360, which far exceed

61
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lI-1-Staff-16
Ref: E GIT 2, Distribution System Plan Summary

Please provide the following information for each of the DSP investment categories and
project/material sub-projects, if available, for each of the years 2011 — 2020, in sufficient detail to
calculate the investment amounts in the DSP:

a) Number of asset units installed and to be installed.
b) Number of asset units removed and to be removed.
c) Capitalized cost per asset-units.

d) Please discuss any trends in capitalized cost per asset over the period, with specific
reference to a) inflation trends and b) productivity measures.

If any of the requested information is not available, please provide an explanation.

RESPONSE:

a) A significant portion of the DS Plan is based on specific projects. PowerStream does not track,
as a whole, installed units or per unit cost for these projects. Table 16a below provides asset
units installed and to be installed for the asset condition assessment programs. For similar
emergency asset replacements refer to G-AMPCO-24 and G-AMPCO-25, Sec lll, Tab 1,
Schedule 1, Pgs. 161 and 162.
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Table 16a
Actual Planned
Assets 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020
#of Units 0 0 0 0 0 0 o] 0 0 4]
T rdomersaca 5| % | % 9 | » | » | o | % | o | s
$/unit - - . . .
#of Units 0 o] a 0 [} Q a o} 0 o]
Mur:l:r:spfa;rs.;:t::?p\pc:v;ler 3 $0 $0 $0 $0 $0 $0 $0 $0 $0 0
$/Unit - ” - . . .
#of Units 8 9 5 4 7 12 12 10 8 6
Transformer and Municipal
Station Circuit Breakers 5 $1,286,493 | $1,314;020 | $840,463 | $375395 | $1,219,184 | $2,223,194 | $2,215,878 | $2,616,350 | $2,403,406 | $1,367,315
$/Unit $160;812 $146,002 $168,093 $93,843 $174,171 $185,266 $184,657 $261,635 $300,426 $227,886
#of Units 0 ) Q b} Qo 0 Q Q Q Q0
T’::ﬁ:’:;f:’d::"(@';v 5 50 $61,541 % % %0 %0 s % 50 s0
$/Unit $61,541 = = . .
#of Units ) 0 1] [} o} Q (] 0 o 0
sl 50 % 50 50 50 s 0 %0 50 50
$/Unit N = - N
#of Units Q 0 Q Q 0 0 0 0 Q Q
comatoromeen |_$ | ® | @ 50 w | » | » | » | » | » | s
$/Unit = - - - - -
#of Units 0 0 0 0 o] 0 0 0 0 0
il IS (I p % 0 9 | s | 90 | s | s | s
$/Unit - - = - a
#of Units ol 0 0 o Q y) Q o] 0 0
T:nssftat::lne:x;) $ so s0 30 $0 $0 $0 $0 $0 $0 )
$/Unit - . . .
# of Units 0 0 0 Q 0 0 0 0 a 0
o T 50 50 %0 % 50 5 s0 $0 50 %0
$/Unit - . - - - -
# of Units
Protection and Control s
Relays
$/Unit
#of Units
Prnhectlo;ralrsd Control s o )
$/Unit
#of Units
Spare Breakers and s
Switchgear Cells
$/Unit >
#of Units multi mult multi mult multi
Miscellaneous Spare Parts $ (1) $48,631 $48,632 $48,632 $48,631 $48,632
$/Unit N/A N/A N/A N/A N/A

*Note* (1) not available
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ll-2-Staff-73

Ref:E G/T2, 5.4.5 Justifying Capital Expenditures, p. 12, 13, p. 15, |. 26-28, 5.3.2 Overview
of Assets Managed, p. 46 and Appendix A: Project Investment Summaries, Project Code:
100859

in various sections of the application OEB staff notes that the following statements are made:

Total number of distribution switchgears in Poor and Very Poor condition is 180.
PowerStream is pianning to replace 31-36 switchgears a year in the 2016-2020 period.

In addition, “PowerStream’s Emergency/Reactive forecasts expenditures for 2016 to
2020 are based on historical spending during the period of 2011 to 2013".

Historically, “there were 30, 24, and 28 switchgear failures in 2011, 2012, and 2013
respectively’. Average number of failures is 27 per year.

Please confirm that all the distribution switchgears in Poor and Very Poor condition will
be replaced as part of the Switchgear Replacement program 2015-2020.

As there are only 180 switchgears in Poor and Very Poor condition, please provide an
explanation as to which switchgears in Fair/Good/Very Good condition will be replaced
as part of the Switchgear replacement program.

If there is no double counting in both the Switchgear replacement program and
Distribution Line Emergency/Reactive program, then an expected number of replaced
distribution switchgear per year is 53 (sum of average number of failures (27) and
planned replacement volumes (36), Please confirm this number. If this number cannot
be confirmed, please provide an explanation and an expected number of the tfotal
switchgear failures and replacements in 2016-2020.
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RESPONSE:

a)

b)

Each year, PowerStream prioritizes and selects the worst switchgear units in Poor and
Very Poor condition for replacement. Based on the levels, it is estimated that all of the
180 identified units that are in Poor and Very Poor condition will be replaced as part of
the Switchgear Replacement Program 2015-2020.

PowerStream’s current Inspection and Maintenance cycle is three and six years
respectively and we expect that some of the other units (outside of the group of 180) will
be identified in the future as Very Poor condition and on ACA result could score worse
that the current 180 units. In that case those units may require replacement ahead of
some of the 180 units currently identified.

PowerStream does not plan to replace units that are in Fair/Good/Very Good condition.
PowerStream conducts an annual inspection to monitor the condition of one third of the
switchgear population. As time goes on, it is expected that a number of units that are
currently in Fair condition will age and become Poor and Very Poor condition and
therefore will require replacement in the future. Currently there are 105 units that are in
Fair condition. It is expected that some these 105 units will become Poor and Very Poor
condition during 2015-2020 period and they will be prioritized for replacement each year

There is no double counting between the Planned Switchgear Replacement Program
and the Distribution Lines Emergency/Reactive Program. The number in the Planned
Program is 36 units per year. The future actual number in the Emergency Program can
be estimated but cannot be confirmed as it depends on actual switchgear failures under
emergency. It is estimated that the future number of switchgear failures during 2016-
2020 is approximately similar to the past (i.e. in the range of 28-30 units per year).
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II-2-Staff-74

Ref: E G/T2, 5.4.5 Justifying Capital Expenditures, p. 14, 15 and 5.3.2 Overview of
Assets Managed, p. 45

There are only 38 mini-rupter switches in Poor and Very Poor condition. However, PowerStream
pians to replace 60 mini-rupters in 2015-2020.

From the preceding, OEB staff concludes that 22 mini-rupter switches that are planned to be
replaced are in Fair/Good/Very Good condition

Please provide an explanation for replacing mini-rupters in Fair/Good/Very Good condition.
RESPONSE:

PowerStream does not plan to replace units that are in Fair/Good/Very Good condition.
PowerStream conducts its annual inspection to monitor the condition of the Mini-Rupter Switch
population and updates the ACA models.

Currently, there are 123 units that are in Fair condition. It is expected that during the 2015-2020
period, several of these units will move into the Poor and Very Poor condition group and they
will be prioritized for replacement in those years.
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I1-2-Staff-85

Ref: E G/T2, 5.4.5 Justifying Capital Expenditures, p. 35

At the above reference “Smart Grid - Other Investments” in 2015-2020 are adding up to $6.7M.

Please provide a detailed justification for these investments.

RESPONSE:

Please refer to PowerStream’s response to interrogatory |I-2-Staff-81 for statements regarding
PowerStream’s overall plans regarding smart grid implementation.

Please see Section C, Tab 2, Schedule 1, [I-2-Staff-81 Appendix A for detailed information
on Smart Grid/RGEN investments (second table) and Smart Grid — Other Investments (first
table).
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P // 3

Thank you. 2 Staff 70; there is a Table 70 A, where PowerStream
shows cable injection and replacement projects in 2012 with a
number of cable failures for each area in 2011. The total sum of
all of the cable failures in mentioned areas is 117 in 2011.

On Figure 2, an updated asset condition report, appendix 69,
the total number of cable failures in the system is only 103 in
2011.

Maybe that's something that could be subject to check, which
data point 1is correct.

MR. SHATIKH: I think in this case it might be the cable
failures that happened in that areas right up to 2011. So it
might be including failures for the previous years as well.

MR. HJARTARSON: Yes, so it's says 117 and 103 was the other
number.

MR. SHATKH: Yes.

MR. HJARTARSON: So it might not be over the same period,
you're saying?

MR. SHATIKH: Exactly.

MR. HJARTARSON: Okay, thank you. 2 Staff 74; in its
response, PowerStream states that it expects a number of units
will transition from fair, good, very good condition to poor and
very poor, and therefore required replacement as per the proposed
rates in the filing.

Has PowerStream completed any analysis to value asset
condition transitions between condition states on which it can
base its proposed replacement strategy -- that is how it moves
from fair to poor, and so on over time?

MR. SHAIKH: I think we have not done that analysis in terms
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of when it moves from fair to poor. We just look at -- these are
based on the inspection results for that period, for the five-
year period.

So every year we do one fifth of the assets, which are
inspected each year. So those are a moving target based on the
inspection results each year.

MR. HJARTARSON: So the plans you have are not -- they don't
include those transitions. You expect from some good assets to
go into poor, as such.

A

MR. SHAIKH: ©No, they include the transitions, but it is

just an out —-—- okay, based on the
previous experience, We figure out that maybe two or three
percent of the population will move into the poor condition.

MR. HJARTARSON: And would you have those kind of
calculations of previous experience, or --

MR. SHAIKH: I would -- that would be difficult for the mini
rupter switches, because we didn't have -- we didn’t develop the
model for mini-rupter switches up until last -- in 2013, we

developed the model.

MR. HJARTARSON: Okay, that's fine.
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11-2-Staff-45
Ref: E G/T2, 5.3.3 Asset Lifecycle Optimization Policies and Procedures, p. 13,

At the above reference, there is discussion of a “Storm Hardening and Rear Lot Remediation”
program. It is stated that PowerStream has performed a review of the rear lot pockets:

In 2012, a review of the rear lot pockets was performed. There are thirty-six (36) areas of
various sizes. These assets are aging, with an average age of years forty-two (42) years, with
the oldest being sixty-six (66) years old.

PowerStream further indicates that these assets “pose a potential safety risk to the public due to
the planting of trees and installation of sheds and pools close to the lines” and that several
potential options and associated costs were presented.

Finally, it is stated that a second review of options was performed and as a result, PowerStream is
now proposing to annually replace areas of the rear lots supplies with front lot standard
construction until they are remediated.

a) Please provide asset counts (poles, transformers, switches, km of conductors/cables) and
the age profiles for each rear lot asset class for each of the 36 areas. If data are not
available, please explain.

b) What options were considered as part of the “first review” and “second review” of the rear
lot construction? Are these review documents available? If yes, please provide the
documents.

c) Please provide historical references to safety incidents that have taken place with respect
to rear lot construction — including incidents impacting safety to the public, as well as safety
to crews.

d) Please clarify the difference between “replacement” of rear lot as opposed to “remediation”.
RESPONSE:

a) The asset counts and age profiles for each rear lot asset class for each of the areas is
indicated in Table 45a below.

Table 45a
. Length
Fli-eon?gr?cr:]e Proiect Number Number of of Average
4 ) of Poles | Transformers | Circuit Age
(m)
1 Shirley/Vine 13 2 534 56
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2 Blake/Kempenfelt 10 2 186 63
3 Wellington/Oak 28 0 977 56
4 North Park/Parkdale 23 4 806 46
5 Johnathan/Bothwell 26 5 868 56
6 Ottaway Ave. 24 3 706 46
7 Gunn/Oakley park $q./St. Vincent 37 4 b;:; ;ﬁ? i 1,297 56
8 Marion/Pratt/Shannon 30 6 1,214 57
9 Alexander/Oliver 14 1 481 52
10 Regional Rd. 15/Victoria 7 0 530 44
11 Queen/Victoria E 19 5 1,080 35
12 Victoria W. of Downey 4 3 200 59
13 Sir Frederick Banting/Victoria E 6 1 240 8
14 Main W/Centre N 9 2 360 25
15 Burke/Country Club 6 0] 210 39
16 Maria/Edward 3 2-3ph banks 106 43
17 Maria st. near Robert st. E 4 3 116 26
18 Shannon Rd. at Main St. 1 1 32 39
19 Robert St. at Main North side 4 2 108 34
20 Tessier at west of Main St. 4 2 55 27
o1 Fraser Avil Sr?gn"sri 8& rlierdue Pl./ 17 3 1.000 47
23 East of Queen St. /‘North of Mill St. 24 8 816 33
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2% Industrial Rd. and West of Queen 22 : et o
, South of Mill St. / West of CPR L

29 Railway / East of Queen St. 56 2 1.284 84

26 Queen St. & Lionel Stone Ave. 65 16 2,095 43

27 Queen St. & Richmond St. 27 8 [ 848 46

28 Yonge & Wellington (NW) 126 6 4,600 46

Islington & Sevilla (NE & SE) -
29 {NE Side of Major 60 19 2,480 9
Mackenzie/lslington}

30 Major Mackenzie & Warden (SW) 30 21 1,360 8
Main St. Unionville & Carlton (SW) - , : :

24 {NW Side of Hwy 7/Kennedy} et 2% | 20

32 Royal Orchard 178 67 5,600 49

33 Hwy 7 & McCowan (SE) 86 24 2,840 32
Steeles & Henderson (NE & NW) -

e {NW Side of Steeles/Bayview} o o S0 -

35 Bayview & Steeles (NE) 106 80 9,364 52

*Note that previous 36 areas have been consolidated into 35 areas.

b) PowerStream’s four remediation options in the “first review” and “second review” are

shown below:
Option 1 — Replace existing rear lot with new rear lot overhead
Option 2 — Replace existing rear lot with new front lot overhead
Option 3 — Hybrid — Install primary cable & secondary at front lot underground;

L]

replace/keep pole & secondary at rear lot

Option 4 — Replace existing rear lot with new front lot underground

The “first review” was conducted in the PowerStream Reliability Committee meeting of
December 19, 2012. The “second review” was conducted in 2014, after the 2013 ice storm
and the CIMA Storm Hardening Report.

The first review and second review reports are included as noted. Additionally, the latest
report is also included.

Report

PDF File Name
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a) First Review

2012)

Appendix Staff 45.1

- Rear Lot Supply Review (Nov 21

b) Second Review

Appendix Staff 45.2 - Rear Lot Supply Remediation Plan —
Draft 2 (August 12, 2014)

c) Latest Review

Appendix Staff 45.3 - Rear Lot Remediation Program
(March 31, 2015)

¢) The safety incidents that have taken place with respect to rear lot are listed in Table 45¢

below.

Table 45¢

[ 3] 09/08/2011

Near Miss {Incidant)

o\amg lradlf to bukvatd. was hnounp up last mllnr bwﬁa
one another, Putting down king leg from driver sid= did not
e front cormer on leg

630 10/13/2011

Naar Migs. (Incidant)

ile-attempting to refuse Backyard | phase riser switch
aieh extendable Switch stick, fuse and stick came in contact
fwrith over grown trees Jrdund the pole. ﬂ-fmw
land falt grazing ieft inee..

740 05/23/2012

Proporty/Equipmant
Damage & operatiml
s

Linas North

lcm._ﬁng servoe down Lo change over Yo underground.
Climbead the pole in the backyard with a ladder, belt and
spurs. There Was a fence and a treg we had to gat over in
lorder to'get to the top of the pole, When 1 was ready to cut
service clear § spread secondary bege apart, gat cutters out
instead of cutting single hot lvg. 1 reached sut and started 1o
lcut tnplex. 1 stopped whan 1 heard arcing.

1025 12/16/2013

toqury/Iliness

- Enginesering Seqvices

walking towards the rear Iot of the property to attend a
meeting, I slipped and fell on the ground, step on uneven
Jeurfaca covered with ice and snow. Knee sifferad i strain
linjury, swoten and have difficuity walking.

1324 06/222015

Enjuny/iliness

Lnas South

riang Irom a pole/backyard - Witing seconday lmsmnw
ion on new pole. Strained back, Litting apgrax. 1 fodt
Jusing 2 p&ople on same pole.

1343 " 07/28/2015

Injury/lliness

the student was m down front an interiock garden
porting watl tlheyman&lﬂng a backyard for a
ard pole }nh]. they rolled their ankle.

d) In the context of Rear Lot Supply Remediation Program, “replacement” and “remediation”

are the same.
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|I-2-Staff-46
Ref: Section lll, T4/S1, BOMA-11, Appendix A, Section 5.14 — Other Initiatives

At the above reference, PowerStream provides a description of the “Rear Lot Construction
Elimination” program. It is stated that existing rear lot construction “presents some operational and
reliability issues” — however, it is noted that “Cost and CMI saving are not estimated at this time”

a) Please provide historical reliability (SAIDI/SAIFI or CI/CMI) data for each of the 36 areas
and combined as well as the expected estimated reliability savings in 2015-2020.

b) Please confirm that the expected estimated reliability savings for the Rear Lot remediation
program are provided in the Five Year Work Reliability Work Plan 2015-2019. If not, please
provide the expected reliability savings in 2015-2020.

RESPONSE:

a) PowerStream tracks the reliability on a feeder level basis and as such, the historical
reliability (SAIFI/SAIDI or CI/CMI) data for each of the areas is not available.

b) The projected reliability savings are provided in the five year reliability work plan. No
savings were projected for year 2020 in the Reliability Work Plan (previously submitted in
IR Response BOMA-11, Appendix A) however it is expected to save 100,000 CM’s.
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li-2-Staff-49

Ref: Section lli, T1/S1, B-CCC-16 and Section IV, T2, TCQ-2 G-SEC-19, Appendix B,
Hardening the Distribution System Against Severe Storms — Final Report

At the first reference, PowerStream states that;

proposed rear lot conversion investment expenditures for 2016 to 2020 is based on historical
expenditures of similar type construction work. The proposed investments are based on
estimated construction costs of approximately $12,400 per customer.

a) Please provide detailed justification for the estimate per customer used for Rear Lot project
spending.

b) Please reconcile the estimated construction cost per customer with the Project Cost in
Appendix D of the CIMA report (second reference).

RESPONSE:

a) The previous estimate of $12,400 per customer is applicable for Option 3 (Hybrid
Option). This estimate was calculated using an example area in Markham (Romfield
subdivision). The total cost estimate was $2,190,805 involving 177 customers, which
results to a unit cost of $12,377 per customer, rounded to $12,400 per customer.

b) PowerStream did not adopt the accelerated schedule that CIMA indicated in CIMA’s
report Appendix D. It was recognized that PowerStream would not have sufficient capital
funds to accelerate the schedule. On the contrary, it is likely that PowerStream will have
to spread the schedule into longer period (i.e. more than 15 years).

In the CIMA’s report Appendix D, there are two types of cost listed (by CIMA):
o Cost for Hybrid Option; and
» Cost for Underground Option.

The unit cost for Hybrid Option is the same as that from PowerStream’s unit cost.

The unit cost for Underground Option was obtained (by CIMA) by muitiplying the unit
cost for Hybrid Option with a multiplier factor. This multiplier was used to reflect the
incremental cost to go from the Hybrid Option to the Underground Option.

Example:
» Unit Cost for Hybrid Option = $12,400 per customer
» Unit Cost for Underground Option = $12,400 x 1.47 = $18,218 per customer
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ll-2-Staff-51

Ref:

E G/T2, 5.3.1 Asset Management Process Overview, p. 24, |. 10-14, 5.3.3 Asset

Lifecycle Optimization Policies and Procedures, p. 16, |. 8-9 and p. 17, Figure 5

At the first reference, PowerStream states that the:

[Asset Management & Decision Making] ... process also considers input from customers and
recommendations from interdepartmental committees. The proposed projects are then placed
into the optimization process and applied within the capital budget threshold to generate the
optimal list of projects/programs for a given year (projects with the highest value are included
in the year’s portfolio).

PowerStream also states that “Business units prepare detailed budgets, justifications and
business cases for project and enter these into the optimization tool”.

a)

b)

c)

d)

e)

f)

g)

h)

Please provide the Value Function of the optimization tool with a complete set of
parameters and weightings.

What is an objective function of the Value in the optimization tool? Please provide a

formula, whether an objective is to minimize or maximize.

In addition to the objective function in part b) please provide inequality and equality
constraints used to optimize the Value. Please describe how these constraints are being
set? ’

Please describe an optimization algorithm utilized by C55 to define an optimal list of
projects.

Please provide a full list of projects with the associated capital dollar amount that were
placed into the optimization process for the development of 2015-2020 DSP.

Please identify the capital budget threshold and any other constraints applied for each of
the years.

Please provide a Single Value for the Value Measure, the Value of Risk Mitigation and
Residual Risk for each of the programs/projects that were run through the C55 optimization
tool for the purpose of development of the 2015-2020 DSP.

Please identify the projects that were placed into the optimization process but not included
in the submitted DSP plan as a result of the optimization. .

Please provide the Investment Value Report and Scenario Comparison Report (shown on
the Figure 5) from the C55 system for the run that was used to optimize DSP
programs/projects for 2015-2020:

RESPONSE:
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a) The Value Function, including a complete set of parameters and weightings, is described in
Appendix Staff 51a — PowerStream Value Function v4b (named the VFID).

b) The objective function is to maximize the total Value of the portfolio.

¢) Refer to (f) below.

d) The optimization uses Linear Programming to determine the maximum Value that can be
obtained from the projects under consideration while not exceeding the specified
constraints.

e) Refer to Appendix Staff 51e, Full Project Listing Prior to Optimization.

f) The capital budget targets were filed as a response C-CCC-22 and can be found in Section

Ill, Tab 1, Sch 1, pg. 47. No other additional constraints were set. The constraint values
can be referenced in G-AMPCO-7(f) submitted in the previous interrogatories.

g) Appendix Staff 51g - Project Value Report, shows the value for each
program/project that was run through the C55 optimization tool. In addition
to showing the overall Total Value, it also shows the value of each
project/program obtained in each Risk and benefit category.

h) Refer to Table 51h below to see a listing of all the 2015-2020 projects placed in the
optimization process, but as a result of optimization did not receive any funding during
2015-2020, and were so excluded from the DS Plan.
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Pg;’::‘ 2015-2020 Projects Exclieded from DEP due to Optimization
il 162410 Account Reconciliation Tracking System
2 100225 Add one Additicnal 27.8 K3/ Cct on Dufferin St from Major Mackenzie Or to Teston Rd
3 102437 Assat Tracking Form - Auto Upload
4 152397 Automate VISA Form. Uplead to JOE
£ 1G2408 Automated tims entry reminder
5 102426 Aut tion of WIP raporting
7 102427 CC&B Repoerts
5] 102246 Cyler Sscurity - Implamant Enoryption on non-PowarStream netwark sagmants
1] 101495 CYME Gateway Softwars Phase 2
10 100625 Cesign software and GIS Integration
11 1032083 Design software Customization Enhancemsnis
12 101562 Electronic Kay Kiosk System
13 101684 Expand Communication Netwark to isolated Stations.
14 101169 Expense Moduie Implementation within JOE
15 102405 FileNexus, Account Reconciliation Retention
16 102542 Finance Process Improvements
17 102258 £IS Aerial Photography (Ortho Images)
18 102255 GIS Data enhancsment
19 102776 GIS Data Modal Enhancement
20 102770 GIS Software Upgrads
21 102753 GIS StrestScape Images
22 101733 Graenwood Expansion 20MVar Cap Bank
23 100459 Harvie Rd. MS - 44kV Supply lo Harvie Rd. MS
24 100461 Harvie Rd. M5-13.8kYV Feeder Integration
25 162453 Highway Cr ing Remediation - Hwy 407/ Hwy 27
26 104613 HR and CE Emerging Projects
27 100153 Hydro On2 Asset Purchasa - Alliston
_2_§ 102238 Implementaticn of Cyber Intrusion Appliance at a PowerStream Transformer Station
29 102438 implementation of Treasury Management software
30 102220 ights license & support
31 102403 msights Reconciler Module (Inventory. AR, bank)
32 102185 Install a Sacond Supply to PowerStreenr's Addiscott Office
23 103026 installation of 8 Mew JMUX Node at VTS1-T1T2
34 103268 Inventory systemiprocess upgrades and warehouse aquipment repiac
a5 102079 JD Edwards Additional Module Planning
3B 101241 JD Edwards Mobility Planning
37 101963 JOE Accounting/Payroll Module Improvements
e 102354 Light and Miss Equipment for 2013
jeic) 101932 i_ock Buox ratro-fits
40 102424 MAR Invoice Upload
41 100726 Maobile Cesigner for Service Layout Technicians
42 102775 Maobile GIS Implementaticn
43 102985 OM8.A Budget database improvaments
44 102891 OMZS integration with Enterprise Work Force Management S Jutl
45 102072 Qn-Line. On-Time (OLOT) for Inside Union Staff
45 102408 Pay Stubs and T4's to a Secure Mailbox for all Staff
47 100758 Pole line Installation on Dufferin St - Phase 2
43 103660 P524 Expansion
49 1GIE72 Purchase of a promoticnal tent, associated banners and accessories.
50 103663 Purchase of a bwo corporats display units. associated banners and accessories,
51 1063104 Purchase of Design software
52 102425 Receipt of slectronic MAR payments
53 103350 Replace Cargo Van Unit# 32
54 103302 Replace pick up Unit? 510
55 103304 Replace pick up Unik# 511
56 133305 Replaces pick up Unike 512
57 163306 Replace pick up Uni¥ S13
58 1033067 Replace pick up Unit# 514
58 102303 Replace Pickup unité S09
50 101337 Retrofit Bulk to Suite Metsring
51 100213 Second Supply to Ooney Cr,
52 102117 Connact Walker TS to City Water and Sawer
5.3 102059 Installation Programabie infraRed Cameras-SWi Video system-lntegrated with CHMS-27TS
S 102231 Paving of M3 & TS Station Driveways
65 162050 arious Stations-Station Lighting Upgrads/Rstrofit-Energy Efficiency Lighting-Program Multiy=ar
56 101209 Station Security - Statien Card Access at Greenwood and Graenwood Exp ion TS and Torstar TS
87 10G05S Station Service transier pansis
B8 101985 Subdivisicn Data Base
59 102511 Third Party Contact Centre Systems Intagration- Major Cutages
73 132420 Transform AP - Change Requests and Enhancements
71 102631 TransformAP Upgrade
72 103065 Upgrade Advanced Distribution lfanag it Systam (ADMS) to latest version reiease.
72 100452 ‘Weab Based SIS Upgrade - Arci5iS Server
74 101380¢ “ aar and and month 2nd clese aubomation
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i) Refer to Appendix Staff 51g, Project Value Report, and Appendix Staff 51i, Scenario

Comparison Report.
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ll-2-Staff-58

Ref: E G/T2, 5.3.3 Asset Lifecycle Optimization Policies and Procedures, p. 34, |. 8-9
and Section lll, Tab 4, Schedule 1, BOMA-11, Appendix B, Five Year Work Reliability Work
Plan 2015-2019, p.18 Table 8

At the first reference, it is stated that “PowerStream will be striving for targets determined by its
Reliability Model”.

The second reference is Table 8 “Five year Reliability Improvement Savings.

Please calculate Benefit/Cost ratios for each of the programs in this table for each of the years,
by using the following formula including the Customer Interruption Cost used by PowerStream:
Cost ($) / (CMI Savings * Customer Interruption Cost)

RESPONSE:

The calculations are shown in Table 58 below.
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Table 58
Five Year Reliability Programs Benefit/Cost Ratios
Program Proaram 2015 2016 2017 2018 2019 2020
Program Desc?i tion Responsibility Tg n 362,122 369,822 377,522 385,222 392,922 400,622
P w Customers | Customers Customers | Customers | Customers | Customers
Worst Performing |, .
' |Feeders (wPF) -8 OMSA 0.02 0.02 0.02 0.02 0.07 0.00
Automatic Fault  |SP&S, Ops,
2 Restoration Station OMSA
Sustainment 0.12| 0.12) 0.12 0.12] 0.23 0.00
3 Inspection and Lines, Station OMRA
Mainfenance Sustainment 0.31] 0.31 0.31 0.31 0.62 0.00
Waood Pole .
4 |Repiacement SPES Capilal 245 2.51 272 2.79 5,70| 0.00
Distribution
Automation
5 Switch/Recloser |SP&S Capital
Installation
0.29 0.30 0.24] 0.27 0.28] 0.28|
Underground
Cable
& Replacement and pPas S
juvenation 120 1.24 1.32 136 2.80 0.00)
Distribution
7 Switchgear SP&S Capital
Replacement 0.35 0.36 0.67 0.68 0.96 0.00)
Submersible
Transformer &
8 Vault and Pad SP&S, Lines  |Capital
Mount Transformer;
iR sment 0.67, 0.69 0.96{ 0.99 203 0.00
Fault Indicator . .
®  Iprogram Lines OMEA 0.12 0.12 0.12 0.2 0.25 0.00
44KV Insulators
10 Replacement SP&S Capital
Program 0.02 0,02 0.02 0.02 0.02 0.024
Mini-Rupter Switch ’
11 Replacement SP&S Capital
Program 1,16 119 1.21 1.25 2.55 0.00
SP&S, Ops,
12 lce Storm Station OMSBA
Hardening Sustainment 0.00 0.00) 0.52 0.59 107 0.00
Rear Lot Supply )
13 |Remediation  |SP&S Carita 0.24 025 0.26 0.26 053] 0.00
Total Yearly Benefit/Cost Ratlo of All Programs 0.43 0.54 0.49| 0.52| 0.94 3.74

Due to limited information on targeted areas CMI savings for 2020 are not estimated.
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JTC 1.10: To confirm that PowerStream applied hourly customer interruption cost of
$1.20 per kilowatt-hour for duration of the customer minutes interrupted, not customer
hour interrupted, because there’s a factor of 60 between those two, and that when it
comes to benefit calculations this was considered.

RESPONSE:

PowerStream applied $20/kWhr (not $1.20/kWhr) as the duration cost in its calculations.
PowerStream does not use the cost per CMI in its calculations.

In order to answer the specific questions (11-2-Staff -58 and II-2-Staff-53 g) in the format as
requested by OEB staff - “Cost ($) / (CMI Savings * Customer Interruption Cost)”, PowerStream
calculated the cost per CMI.

The calculation was completed using the $20/kWhr for the duration cost and $20 per kW for the
frequency cost. As such, the number PowerStream used in the formula requested by OEB staff
is in customer minutes and not customer hours. The derivation of the total cost per CMl is seen
in Table JTC-1.10.
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Table JTC-1.10

Energy Average Daily
Year (kWhr) Peak (kW)
8,766,473,30
2012 3 1,199,949
8,716,825,08
2013 9 1,186,309
8,670,740,68
2014 4 1,175,979
8,718,013,02
Average 5 1,187,412
No of Customer 346,943
| buration Cost g
Average Energy Lost per hour (kWhr)=Energy Delivered
/(365*24) 995,206.97
Duration Cost= S 20/kWhr 20
19,904,139.3
Duration Cost System Wide perhour (S)= AX B 3
Duration Cost per Customer perhour ($)= C/No of Customer $57.37
Duration Costper Customer per Minute($) = E/60 $0.96
Average Peak (KW) 1,187,412.33
Frequency Cost ( $20/kw) 20
23,748,246.6
Frequency Cost System Wide ($) =G*H 7
Frequency Cost System Wide for each Outage ($)=H/No of
Customer 68.45
Average System SAIFI Excluding LOS/MED over pastthree
year 1.01
Total Costper CMI= F+J $69.41
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JTC 1.13: To ask the consultant to provide the background to the 1.47 factor.
RESPONSE:

The 1.47 factor used by CIMA was derived from the initial report prepared by PowerStream
comparing estimates between Option 3 and Option 4 for one typical project.
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Il-2-Staff-86

Ref: E G/T2, Appendix A: Project Investment Summaries, Project Codes:
101896,101911, 101887, 101906

Please explain why the forecast for New Subdivisions is consistently higher than in the 2011-
2014 period.

RESPONSE:

The forecast for New Residential Subdivisions (project codes; 101887 and 101906) is
consistently higher than in the 2011-2014 period primarily due to accounting treatments that
were made to reflect regulatory and process changes.

New Commercial Subdivision Developments (project codes; 101896 and 101911) are very
difficult to forecast. Historical spend year over year clearly demonstrates volatility in this
development sector. Experience has demonstrated that there are no reliable leading indicators
that could be used to forecast activity with any degree of accuracy for this type of development
class.
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MR. HJARTARSON: Okay, that's fine. 2 Staff 86; this is agout
new subdivisions.

In its response, PowerStream states that there are no
reliable leading indicators that could be used to forecast
activity with any degree of accuracy for this type of
development.

So based on that, we would like to have PowerStream explain
how it has forecast a significantly and consistently higher
capital based on the above statement.

In other words, if the there are no reliable leading
indicators, how can you still significantly forecast higher capi?

MS. CUNNINGHAM: So we know that we will get some [iECEIetEE
_s over the next period. The problem is we don't know
how big it's going to be in a given year, and you can see from
the history and the spending that it is all over.

And so all we really have to go on is essentially the intel
from some of our developers and discussions with them, and get a
bit of an idea what projects might be out there, but we don't
know the time frame.

And so it's the combination of listening to that -- those
people and the fact that we have had spend in the last number of
years, and so we try to take somewhat number that is indicated
between those pieces of information and do the estimate that way,
since we do know that we are going to have commercial
subdivisions.

MR. HJARTARSON: Okay, thank you.

Another part of the answer which actually talk about that

it's consistently higher for those residential subdivisions is
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primarily due to accounting treatments that were made to reflect
regulatory and process changes. ‘

Could you explain what these are, what these regulatory and
process changes are?

MS. CUNNINGHAM: So there is a couple of things that have
contributed to the differences in costs from the prior period to
the future period. When it comes to things like accounting
treatments, back in 2013 we no longer had upstream charges within
residential subdivisions that cause costs to be increased.

When it came fo —-- the other thing on accounting treatments
is how we were pulling the data with relationship to some costs
that were exclusi%e to the developer was not consistent, so it
caused the lower period numbers to be lower.

And there is a significant variability in the prior period
numbers with respect to the timing of receiving funds compared to
the contributed costs compared to when the subdivision is
actually constructed, and we don't forecast that variability
going forward because it's too difficult to do so.

MR. HJARTARSON: Is it possible to kind of quantify this
type of impact that you have just described?

MS. CUNNINGHAM: I am going to say it's going be very
difficult because, to be fair, it's been difficult for us to get
a handle on it, and it is just because of the way the reports
were pulled, and there was some inconsistencies in the past of
how they are pulled, and it's difficult to go back and figure
those out.

MR. HJARTARSON: Thank you.
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ll-2-Staff-60

Ref: E G/T2, 5.4.1 Capital Expenditure Plan Summary, p. 8, Table 5, 5.4.5 Justifying
Capital Expenditures, Appendix A: Project Investment Summaries, Project Code: 102180,
101991, 102968, 103204, 102196, 102009, 102263 and Section IV, T2, TCQ-39, Appendix C

Please provide financial analysis including Net Present Value calculations for all the IT & Info /
Communication Systems projects that exceed the materiality threshold.

RESPONSE:

Refer to Appendix Staff 60 — IT Project Investment Summaries, including financial analysis, for
the Material Investment IT & Info/Communication System projects. Please note that Net
Present Value is not the metric used for the prioritization of PowerStream’s 2015-2020 capital
plan. PowerStream’s projects are evaluated based on a Net Value scoring methodology.
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[Material investments 2015 2016 2017 2018 2019 2020
General Plant (5) ($) () (%) ($) ()
Custamer Information System (CIS)

CIS Modifications 1,403,400 3,884,100 6,708,900 2,996,000 2,996,000 2,996,000
CIS Replacement Project 10,300,000 - E

|IT & Info/Communication Systems

iD Edwards Application Upgrade 2,396,800

MSBP! 10,000 60,000 899,999 50,000 10,000
Phone System enhancement Upgrade - - - 50,500 908,999
Storage Expansion (Data) 321,000 300,000 300,000 300,000 1,000,000 400,000
(Wark Force Management / Mobile Dispatch 1,605,000 2,675,000 802,500 802,500 535,000 535,000
|Buildings & Emerging Operations

Barrie Building Renovation Project 2015 3,149,489 - - - -
|Fleet

Replace various Light and Medium Duty Vehicles - - 829,250 888,100
Replace various Single Bucket and Double Bucket Trucks 2,193,500 1,605,000 1,391,000
|Interest Capitalization

Interest Capitalization 1,000,000 1,020,000 1,040,000 1,061,000 1,082,000 1,104,000
Total Material Investments General Plan| 17,778,890 | 7,889,100 | 8,911,400 | 8,252,999 | 10,544,550 | 8,233,100

Table 5: Material Investments - General Plant

Regional Planning

As indicated in Exhibit G, Tab 2, Section 5.1.4, PowerStream has participated in Regional

Planning, and as a result of this, PowerStream has capital expenditures related to Vaughan

Transformer Station #4, and the integration of the feeders from this station to the distribution

system. The total proposed capital expenditure for the station and related system integration is
$42,046,617 between 2015 and 2020.

Customer Engagement Activities

As described fully in Exhibit G, Tab 2, Section 5.4.2, PowerStream performed a comprehensive

customer engagement process, and have reviewed those resuits against the proposed plan.

Five Year System Development

PowerStream’s distribution system will continue to expand to accommodate:

» new transformer and municipal station construction;

» the integration of feeders from the stations to the distribution system;

» enhancement of pole lines to accommodate growth areas; and

Distribution System Plan
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JTC 1.10: To confirm that PowerStream applied hourly customer interruption cost of
$1.20 per kilowatt-hour for duration of the customer minutes interrupted, not customer
hour interrupted, because there’s a factor of 60 between those two, and that when it
comes to benefit calculations this was considered.

RESPONSE:

PowerStream applied $20/kWhr gnot $1.20/kWhr) as the duration cost in its calculations.
PowerStream does not use the cost per CMI in its calculations.

In order to answer the specific questions (l-2-Staff -58 and II-2-Staff-53 g) in the format as
requested by OEB staff - “Cost ($) / (CMI Savings * Customer Interruption Cost)”, PowerStream
calculated the cost per CMI.

The calculation was completed using the $20/kWhr for the duration cost and $20 per kW for the
frequency cost. As such, the number PowerStream used in the formula requested by OEB staff
is in customer minutes and not customer hours. The derivation of the total cost per CMI is seen
in Table JTC-1.10.
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Energy Average Daily
Year (kWhr) Peak (kw)

8,766,473,30

2012 3 1,199,949
8,716,825,08

2013 0 1,186,309
8,670,740,68

2014 4 1,175,979
8,718,013,02

Average 5 1,187,412
No of Customer 346,943

Duration Cost .

Average Energy Lost per hour (kWhr)=Energy Delivered

A /(365*24) 995,206.97
B Duration Cost=$ 20/kWhr 20
19,904,139.3

C Duration Cost System Wide perhour ($)= AX B 3
E Duration Cost per Customer perhour ($)= C/No of Customer $57.37
Duration Cost per Customer per Minute($) = E/60 $0.96

G Average Peak (KW) 1,187,412.33

H Frequency Cost { $20/kW) 20
23,748,246.6
I Frequency Cost System Wide ($) =G*H 7
Frequency Cost System Wide foreach Outage ($)= H/No of
J Customer 68.45
Average System SAIFI Excluding LOS/MED over pastthree
year 1.01
Total Cost per CMi= F+J $69.41
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lI-2-Staff-53

Ref:

E G/T2, 5.3.3 Asset Lifecycle Optimization Policies and Procedures, p. 26, Table 2,

p. 27-28, Vegetation Management and Section lil, Tab 1, Schedule 1, p. 83-84, F-Energy
Probe-7, p. 144 G-AMPCO-11

PowerStream'’s vegetation management program costs in 2013 were $1.461M, but by 2020 will
be $4.716M representing an overall annual increase expected to be $3.255M.

OEB staff calculates the year over year increases in Vegetation Management spending as the
following (using Table 2 of the above references):

Activity 2016 vs |2017 vs |2018 vs|2019 vs|2020 vs
2015 2016 2017 2018 2019
Vegetation 25.3% 20.4% 17.1% 14.7% 13.0%
Management
a) Please explain in detail and justify the continuing cumulative increase and fluctuation in

b)

d)

vegetation management spending.

Please provide average unit costs (e.g. per km, per tree. cut etc.) for vegetation
management for the historical period (2011-2014) as well as for the forecast period for
each of the years. Please discuss cost trends, including inflationary factors, reasons for
increases, and attendant productivity measures undertaken and planned to offset or
reduce unit costs.

Please state whether or not PowerStream has performed any risk-based economic
analysis to justify an increased budget for vegetation management. If yes, please
provide the results.

Please state whether or not PowerStream conducts any reliability-based tree trimming
practices for targeting areas using cycles adjusted for reliability impact. If yes, please
provide the resuits.

If available, please provide a benchmark (at least minimum, maximum and average
values) for a tree trimming cycle for rear lots in other similar utilities. Please describe
whether and how these benchmarks were incorporated into PowerStream’s business
planning and forecast.

Please provide 2011-2014 and 2015 year-to-date numbers for SAIDI/SAIFI, tree
contacts as a cause, excluding Major Event Days (MED).
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g) Please provide the expected annual reliability improvements (SAIFI/SAIDI, tree contacts

a)

as a cause), excluding MED for each of 2016-2020 as a result of new tree trimming
cycles, separately for rear lot and front lot lines. Please apply Customer Interruption
Costs for improved delta in reliability to calculate a monetary equivalent of reliability
improvement results.

Please apply Customer Interruption Costs for improved delta in reliability in part e) to
calculate a monetary equivalent of reliability improvement results.

Please provide expected 20-year average annual reliability improvements (SAIFI/SAIDI,
tree contacts as a cause) MED only as a result of a new tree trimming cycles, separately
for rear lot and front lot lines. Please apply Customer Interruption Costs for improved
delta in reliability to calculate a monetary equivalent of reliability improvement results.
Please note that 20-year average is requested to smooth out Major event storms over a
longer period of time.

RESPONSE:

The December 2013 Ice Storm caused widespread outages on the PowerStream
distribution system, with power lines being severely impacted by falling trees and limbs.
Much damage was sustained in areas with a significant concentration of mature trees,
including areas with rear-lot distribution. These areas required significant amounts of
resources and the longest periods of time to repair distribution plant and restore power.
In the aftermath of the Ice Storm and as noted in the response to part (c) below
significant weather is trending to increase in the future, therefore reviews were
conducted around how the system could be made more resilient to mitigate the impact of
significant weather events. Vegetation management practices were part of these
reviews, and an external report by CIMA Consulting recommended several
enhancements to the vegetation management as noted in the application at Section IV,
Tab 2, TCQ-2, G-SEC-19, Appendix B.

For the period 2016 through 2020, vegetation management budgets increase by
approximately $500,000 each year to cover the cost of these enhancements to the
Vegetation Management Program. These enhancements are an important aspect of
PowerStream’s objective of strengthening its distribution system to mitigate the impact of
severe weather events, and will result in improved system reliability, safety and value to
our customers.
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Please see response to [I-AMPCO-21 which shows the average OM&A vegetation
management cost per km of overhead line for historical and forecast years.

In the aftermath of the 2013 Ice Storm, CIMA Consulting was engaged to undertake a
study into how the PowerStream distribution system could be hardened to better
withstand the impact of major weather events such as ice storms. The study also
assessed how vegetation management practices could be enhanced to mitigate the
impact of significant weather events. CIMA concluded that the PowerStream Vegetation
Management Program follows good utility practice, but recommended enhancements to
the program in order to better protect the system from the adverse impacts of significant
weather events. The study included an assessment of the risks associated with
significant weather patterns and their impact upon vegetation and, consequently, power
lines. Key findings of the study are summarised below:

* Wind speeds related to significant weather events are expected to increase in future,
increasing the risk of vegetation-related contacts with power lines;

e Frequency and intensity of ice storms is expected to increase in future, thereby
increasing the risk of falling tree limbs with consequent impact upon power lines;

e During the 2013 ice Storm, a number of outages were caused by mechanical
teardown of power lines or contact due to falling branches or the failure of trees
outside the conventional trim zone. Therefore, the study recommended that
PowerStream enhance the tree trimming zone, adopt a “blue sky” approach to
overhanging limbs, and implement a hazard tree removal program; and

e In support of these recommendations, the CIMA study referenced vegetation
management best practices adopted by other utilities and also referenced other
studies on the subject.

The CIMA study also assessed the cost of the recommended enhancements in relation
to their expected positive impact. The CIMA study is located in the application at Section
IV, Tab 2, TCQ-2, G-SEC-19, Appendix B.

At present, PowerStream does not have sufficient data by localised area to tailor
vegetation management cycles to specific areas based on reliability performance.
PowerStream is investigating how such data can be effectively captured and maintained,
and such analysis may factor into the vegetation management program in future.
However, PowerStream does to some extent utilise reliability performance in planning its
vegetation management program. At a macro level, the poor performance of rear-lot
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areas during the 2013 Ice Storm led to the decision to adjust the vegetation
management cycle in those areas. At a more micro level, PowerStream's Worst
Performing Feeder program entails an annual reliability assessment of the entire
distribution system and the 20 worst-performing feeders are identified. If Tree Contacts
were a significant contributor to the poor performance of any identified feeders, then
those circuits are targeted for specific vegetation management activity.

Benchmarked values for a tree trimming cycle for rear lots in other similar utilities is not
available. The necessity to adopt a two-year cycle in PowerStream’s rear-lot areas was
based on the tree-related devastation in these areas during the 2013 lce Storm.
PowerStream recognized that additional emphasis on vegetation management was
required in the rear-lot areas. A two-year cycle will allow more effective vegetation
control because of the significant challenge associated with achieving adequate
cutbacks in these areas. The adoption of a two-year cycle was based on specific
conditions and experiences within PowerStream’s service territories.

Table 53f below provides 2011-2014 and 2015 year-to-date numbers for tree contact-
related SAIDI and SAIFI, excluding Major Event Days (MED).

Table 53f
Year SAIFI - Tree Contact | SAIDI - Tree
Excl. MED Contact excluding
MED (Minutes)
2011 0.028 1.82
2012 0.053 3.05
2013 0.081 6.63
2014 0.076 3.24
2015 ytd. 0.041 3.00

Insufficient data is available for expected reliability improvements to be broken down by
rear-lot and front-lot. From an overall system perspective, by 2020 PowerStream
expects to achieve a 30% improvement over the 5 year period SAID! due to tree
contacts. From 2011 to 2014 inclusive, the average annual SAIDI due to free contacts is
3.68 minutes. Therefore, by 2020 PowerStream forecasts the annual tree-related SAIDI
to be reduced by 1.1 minutes. Forecasted yearly improvements, in minutes and
Customer Interruption Cost benefits, are shown in Table 53g below for the period 2016-
2020. PowerStream uses a figure of $20 per kWhr as duration cost and $20/kW as
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frequency cost to calculate the cost per Customer-Minute of interruption (CMI). CMI
savings are calculated for a customer base of 360,000. As shown in Table 53g below,
the dollar benefit from expected reliability gains far outweighs the vegetation
management budgeted costs.
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identified and tested, and the results and taken into consideration for the selection of areas for
cable remediation. Refer to Exhibit G, Tab 2, Section 5.3.3 for information on the cable

remediation program.

Dry Ice Cleaning

The dry-ice cleaning program for air-insulated pad-mounted switchgear and vault room
switchgear is a cleaning method that allows an efficient and cost effective maintenance of
switchgear. Air-insulated switchgear become contaminated with dirt, dust and road salt that can
lead to flashovers and equipment failure. The high pressure dry ice method of cieaning allows
for air-insulated switchgear to be cleaned without the necessity of isolating the equipment and
removing the unit from service. Switchgear is typically cleaned on a six year cycle unless a

location is determined to require more frequent cleaning due to high levels of contamination.

Infrared Scanning

PowerStream’s Lines Department also uses infrared scanning to identify overheating
components on its overhead and underground distribution system. As a result of the infrared
scanning, equipment showing signs of overheating is scheduled for repair or replacement on a

priority level based on the severity of the overheating.

Overhead Switch Maintenance

Maintenance of three phase gang operated switches, both manually operated and remotely
operated, is required to ensure the switches are free of contamination and operate smoothly
and efficiently. PowerStream currently maintains the switches over a five year cycle.

Maintenance of overhead switches requires isolation of the switches.

Vegetation Management

PowerStream’s vegetation management program was historically based on a five-year tree
trimming cycle, with adjustments for more densely treed, overhead areas. Targeted tree
trimming that is not part of the regular five-year cycle was carried out directly as a resuft of
outages caused by trees and as part of the worst performing feeder program. In assessing the

effectiveness of the tree trimming program, it became evident that there was a trend toward

Distribution System Plan
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increased “reactionary” tree trimming as a result of outages and to meet the needs of the worst
performing feeder program. This was diverting resources away from the annual cycle trimming
program and upon review it was determined that the five year trimming cycle was not adequate
to keep up with tree growth across the service territory. As such the tree trimming cycle has

been adjusted to a three year cycle across the territory.

Additionally, further vegetation management strategies were recommended by the System
Hardening review as a result of the ice storm. PowerStream has changed its policy for rear
yards and heavily treed front yards from a five year cycle to a two year cycle. Rural areas now
have a 4 year tree trimming cycle where previously they were not part of the tree trimming

cycle.

Unplanned (Reactive) Maintenance

Activities in this category are typically associated with equipment failures that are usually
accompanied by outage trouble shooting and restoration. Power interruptions on the distribution
system result from a variety of causes as indicated by the multitude of Canadian Electrical

Association (CEA) cause codes. Responses to outages are performed by trouble crews.

Where the repairs made to the distribution system are minor, maintenance work orders are
charged. This includes work such as splicing conductors, repairing guying and down grounds on
poles, tightening loose attachments, painting rusted tanks, levelling uneven pad bases or

repositioning shifted transformers and repairing secondary failures.

Impact of System Renewal on Routine O&M and Emergency/Reactive Repairs
Routine O&M
Although System Operations and Maintenance (O&M) and capital investments are interrelated,
a significant portion of System O&M expenditures are directed to activities that are independent
of specific capital expenditure, including:

o Testing of assets for health condition assessments necessary to provide the information

that is used to plan the capital programs;

Distribution System Plan
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