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Surrey, B.C. V4N OE8

Gas Regulatory Affairs Correspondence Tel: (604)576-7349
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Fax: (604) 576-7074

Electric Regulatory Affairs Correspondence www.fortisbc.com

Email: electricity.requlatory.affairs@fortisbc.com

August 20, 2020

Industrial Customers Group
c/o #301 — 2298 McBain Avenue
Vancouver, BC V6L 3B1

Attention: Mr. Robert Hobbs
Dear Mr. Hobbs:

Re: FortisBC Inc. (FBC)
Project No. 1599088

Application for a Certificate of Public Convenience and Necessity for the
Kelowna Bulk Transformer Addition Project (the Application)

Response to the Industrial Customers Group (ICG) Information Request (IR) No.
2

On April 24, 2020, FBC filed the Application referenced above. In accordance with the
British Columbia Utilities Commission Order G-107-20 setting out the Regulatory Timetable
for review of the Application, FBC respectfully submits the attached response to ICG IR No.
2.

If further information is required, please contact the undersigned.

Sincerely,

FORTISBC INC.

Original signed:

Diane Roy

Attachments

cc (email only): Commission Secretary
Registered Parties
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y Application for a Certificate of Public Convenience and Necessity for the August 20. 2020
(6 FORTIS BC Kelowna Bulk Transformer Addition Project (the Application) vau '
Response to Industrial Customers Group (ICG) Information Request (IR) No. 2 Page 1
1 1.0 Reference: Exhibit B-2, BCUCIR 1.4.4
2 “The hour for each peak (excluding self-generating customers and wheeling losses) in
3 January, February, November, December, as well as June, July and August for each
4 year in the period 2000-2019 is recorded.”
5 1.1 Please explain how the effect of self-generating customers was excluded from
6 the recorded peaks?
-
8 Response:
9 Please refer to the response to BCOAPO IR2 20.2.
10
11
12
13 1.2 Please provide a table which shows the amount of self-generation excluded from
14 each of the monthly peaks for each of the identified months from 2015 to 2019.
15
16 Response:
17  Please refer to the response to BCOAPO IR2 20.2.
18
19
20
21 1.3  Why are wheeling losses excluded from the monthly peak loads, and for which
22 elements on the FBC system are such wheeling losses excluded?
23
24  Response:
25 Please refer to the response to BCOAPO IR2 20.2.
26
27
28
29 14 Please provide a table which shows the amount of wheeling losses, by element if
30 possible, excluded from each of the monthly peaks for each of the identified
31 months from 2015 to 2019.
32
33 Response:
34  Please refer to the response to BCOAPO IR2 20.2.
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1 20 Reference: Exhibit B-2, BCUC IR 1.4.4; Exhibit B-5, ICG IR 1.1.9 and ICG IR 1.5.2
2 “The substation load data is based on the annual “1 in 20” load forecast and distributed
3 among Kelowna substations as described in the response to BCUC IR1 4.4.” (ICG IR
4 1.5.2)
5 “Forecast net energy growth rates are used to escalate the peaks into future years...”
6 (BCUC IR 1.4.4)
7 “FBC does not forecast energy requirements at the area level...” (ICG IR 1.1.9)
8 2.1 Please explain the use of net energy growth rates used to calculate the peaks
9 into future years, and the comment that FBC does not forecast energy
10 requirements at the area level?
11
12 Response:
13  Please refer to the response to BCOAPO IR2 20.5. As explained in the revised response to
14  BCUC IR1 4.4, the growth rates used are gross energy, not net energy.
15
16
17
18 2.2 Please explain the different growth rates of the Kelowna area summer peak
19 demand forecast as compared to the Kelowna area winter peak demand
20 forecast?
21
22 Response:
23  FBC attributes the higher growth rate in the summer peak load, as compared to the winter peak
24  load, to the fact that new residential and commercial developments typically have significant air
25  conditioning load, which is a major factor driving increases to the summer peak. With the
26  exception of the Big White substation, most areas of the city also see higher demand related to
27  tourism in the summer months (e.g. hotels, wineries, vacation properties, etc.).
28
29
30
31 2.3 Please identify and explain the growth rates for each substation summer peak
32 demand forecast provided in response to ICG IR 1.5.27?

33
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1 Response:
2  The table below shows the annual growth rate for each substation summer peak based on the forecast provided in the response to
3 ICG IR1 5.2. In the early years of the forecast, growth rates vary based on recent growth trends and other adjustments in the
4  distribution load forecast as described in the response to BCOAPO IR2 21.1. In later years, the growth rate for most stations is the
5 same since it is driven by the system peak forecast and the distribution forecast summer regional growth rate without further
6 adjustments.

Summer Growth Rate
Name 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
Glenmore 0.8% 1.3% 1.9% 1.8% 1.8% 2.1% 1.4% 1.8% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
Hollywood 0.9% 1.1% 1.5% 1.9% 1.9% 2.1% 1.3% 1.8% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
OK Mission 1.9% 1.6% 1.5% 1.1% 2.1% 2.3% 1.4% 1.7% 1.7% 1.8% 1.7% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
Recreation 3.6% 3.2% 2.2% 1.5% 1.8% 2.2% 1.4% 1.9% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
Sexsmith 1.7% 0.9% 2.5% 1.7% 1.7% 2.1% 1.4% 1.9% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
Saucier 2.0% 3.2% 1.2% 0.4% 2.2% 2.4% 1.5% 1.6% 1.7% 1.8% 1.7% 1.7% 1.7% 1.7% 1.6% 1.7% 1.6% 1.6% 1.6%
Joe Rich 1.0% 1.6% 1.3% 1.7% 1.9% 2.1% 1.4% 1.8% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
Duck Lake 17.0% 3.6% 2.6% 3.6% 1.9% 2.1% 1.4% 1.7% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
DUC BCH 0.6% 0.6% 0.6% 0.6% 1.2% 1.2% 1.5% 1.4% 0.9% 1.3% 1.3% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.1%

D.G. Bell 2.0% 1.6% 1.1% 1.9% 1.9% 2.1% 1.4% 1.8% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
Lee 1.0% 1.6% 1.3% 1.7% 1.9% 2.1% 1.4% 1.8% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
Ellison 4.5% 0.6% 0.8% 3.7% 2.1% | -2.0% 6.8% 1.8% 1.9% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%

Black Moutain| 2.6% 2.4% 2.8% 1.8% 1.9% | -1.7% 5.3% 1.8% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
Big White -1.1% | -0.4% 1.2% 4.3% 1.2% | -1.1% 4.0% 2.0% 2.1% 1.8% 1.4% 1.6% 1.7% 1.7% 1.6% 1.6% 1.6% 1.7% 1.6%

7 Benvoulin 4.7% 1.8% 1.6% 1.6% 1.9% 2.1% 1.4% 1.8% 1.8% 1.8% 1.6% 1.7% 1.7% 1.7% 1.6% 1.6% 1.6% 1.6% 1.6%
8
9
10
11 24 Please identify and explain the growth rates for each substation winter peak demand forecast provided in response to
12 ICG IR 1.5.2?

13
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Response:

The table below shows the annual growth rate for each substation winter peak based on the forecast provided in ICG IR1 5.2. In the
early years of the forecast, growth rates vary based on recent growth trends and other adjustments in the distribution load forecast as
described in the response to BCOAPO IR2 21.1. In later years, the growth rate for most stations is the same since it is driven by the
system peak forecast and the distribution forecast winter regional growth rate without further adjustments.

aa b~ wN

Winter Growth Rate

Name 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

Glenmore -0.4% 1.1% 1.5% 1.2% 1.1% 1.1% 1.2% 1.2% 1.1% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

Hollywood -0.3% 0.8% 1.1% 1.4% 1.2% 1.1% 1.1% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

OK Mission 0.0% 0.7% 1.3% 1.1% 1.3% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

Recreation 5.0% 1.4% 0.9% 1.8% 1.0% 1.4% 0.9% 1.2% 1.2% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

Sexsmith 1.8% 0.8% 1.4% 0.9% 1.2% 1.2% 1.1% 1.2% 1.1% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

Saucier 3.4% 1.0% 1.3% 0.0% 1.4% 1.7% 1.1% 1.1% 1.0% 1.1% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

Joe Rich 0.0% 0.6% 1.3% 1.2% 1.2% 1.1% 1.1% 1.2% 1.2% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

Duck Lake 17.2% 2.7% 2.6% 3.1% 1.2% 1.2% 1.1% 1.2% 1.2% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

DUC BCH 0.6% 0.6% 0.6% 0.6% 1.2% 1.2% 1.5% 1.4% 0.9% 1.3% 1.3% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.1%

D.G. Bell 1.8% 0.1% 1.4% 1.2% 1.2% 1.2% 1.1% 1.2% 1.2% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%
Lee 0.0% 0.6% 1.3% 1.2% 1.2% 1.1% 1.1% 1.2% 1.2% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%
Ellison 3.2% 1.3% 0.9% 2.8% 1.3% 1.1% 2.8% 1.2% 1.1% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

Black Moutain| 1.9% 1.7% 2.5% 1.3% 1.2% 1.1% 1.1% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

Big White -0.2% 0.7% 1.4% 1.3% 1.1% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

6 Benvoulin 3.9% 1.2% 1.2% 1.3% 1.2% 1.1% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%




FortisBC Inc. (FBC or the Company) .
o . . . . Submission Date:
Application for a Certificate of Public Convenience and Necessity for the August 20. 2020
" ugu ,
(6 FORTIS BC Kelowna Bulk Transformer Addition Project (the Application) g
Response to Industrial Customers Group (ICG) Information Request (IR) No. 2 Page 5

3.0 Reference: Exhibit B-2, BCUCIR 1.4.4.1

“If FBC acquired resources to meet the 1-in-20 forecast level, it would result in FBC
entering into contacts or procuring resources that would not be fully utilized and add
costs to customer rates.”

A WODN

3.1 Does FBC consider a one year deferral of the KBTA project, provided that it also
resulted in a corresponding delay to an increase in customer rates, to be
meaningful to customers, as long as the forecast summer peak was served in
20227

© 00 N O O

10 Response:

11  The current project schedule would see the new transformer in service after summer peak in
12 2022.

13 The Kelowna summer peak load for year-to-date is 313.1 MW, which exceeds the forecast
14  value of 309.5 MW. This demonstrates that there is continued load growth in the Kelowna area,
15 as peak load has almost reached the 315 MW load level.

16  FBC submits that further deferral is not possible, as the new transformer is required to be in
17  service before summer 2023 to mitigate the risk of significant customer outages.

18
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1 40 Reference: Exhibit B-2, BCUC IR 1.4.9 and BCUC IR 1.4.10
2 “Please refer to Attachment 4.10 for fully functioning Excel spreadsheets containing
3 historical load data for each of the three transformers for summer and winter periods
4 from 2015 to 2019. Dates and times of the peak load on each transformer are provided
5 at the top of each column. Peak values are highlighted in yellow.”

4.1 Attachment 4.10 appears to capture 15 minute interval peaks. Is the updated
table 3-4 provided in the response to BCUC IR 1.4.9 based on 15 minute
intervals, one hour averages, or some other period?

© 00N

10 Response:

11  The updated table 3-4 provided in the response to BCUC IR1 4.9 is based on 15 minute interval
12  data.

13
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Response to Industrial Customers Group (ICG) Information Request (IR) No. 2 Page 7

5.0 Reference: Exhibit B-2, BCUCIR 1.5.1

“To date, FBC has not identified a significant impact on load that is attributable to the
COVID-19 pandemic. Energy consumption since mid-March of 2020 is less than 1
percent different from the most recent three year average for the same period after
adjusting for weather and load growth. FBC does not believe these changes would result
in a materially different peak forecast and therefore has not updated the peak forecast.”

OO~ WOWN B

5.1 Has the Conference Board of Canada provided updated GDP growth rates for
2020 and 2021 to reflect the effects of the COVID-19 pandemic? If so, please
provide these values compared to the pre-pandemic forecasts.

© 00

10
11 Response:

12  Yes, the Conference Board of Canada (CBOC) Provincial Outlook for British Columbia dated
13  June 17, 2020 reflects the effects of the pandemic, at -3.8 percent for 2020 and +7.0 percent for
14  2021. The CBOC GDP values used for the forecast in the Application were 2.7 percent for 2020
15 and 2.1 percent for 2021 from the Provincial Outlook British Columbia, June 7, 2019. Please
16  note that the CBOC projections are only used to forecast the commercial class which represents
17  approximately 25 percent of the gross load.

18 FBC also notes that, to date, system-wide energy consumption since mid-March of 2020
19 remains within the same range in comparison to the most recent three-year average as in the
20 response to BCUC IR1 5.1 and, as set out in the response to ICG IR2 3.1, peak load has
21  exceeded the forecast for the Kelowna area and has almost reached the 315 MW load level.

22
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1 6.0 Reference: Exhibit B-2, BCUCIR 1.7.3
2 ‘FBC’s equipment is not dynamically rated, that is, ratings are not adjusted for
3 temperatures different from 40 degrees in summer and 0 degrees in winter.”
4 6.1 Given that the “warmest average daily temperature recorded in the prior 20 years
5 was 27.5C recorded July 30, 2018” (BCUC IR 1.4.5) is it possible to calculate
6 dynamic emergency ratings for the LEE and DGB transformers at the lower
7 summer ambient temperature, and thereby defer the need for the KBTA project?
8
9 Response:
10 For clarity, the warmest average daily temperature is recorded over a 24-hour period and is not
11 relevant to the determination of transformer loading levels. Rather, temperatures over a Six-
12  hour as well as a fifteen minute period are relevant when examining loading in excess of
13 transformer normal and emergency ratings, consistent with the time frames in FBC’s operating
14  procedures.
15 The warmest temperature recorded at the Kelowna Airport is 39.5C in July, 1994. On July 30,
16 2018, which was referenced in the response to BCUC IR1 4.5, temperatures at the Kelowna
17  airport peaked at 37C and exceeded 35C for a period of more than six hours. As such, FBC
18 submits that ratings at 40C ambient temperature are appropriate and that it would not be
19 possible to defer the project based on dynamic ratings at 27.5C.
20
21
22
23 6.2 If possible, please calculate the emergency rating for the LEE and DGB
24 transformers at an average daily ambient of 27.5C.
25
26 Response:
27  Average daily temperature is not an appropriate measure for use in determining peak loads.
28 Peak loads are impacted by the daily high temperature, not the average. For this reason FBC
29  does not believe that this would be a useful exercise and respectfully declines to undertake the
30 calculation requested. Please also refer to the response to ICG IR2 6.1.
31
32
33
34 6.3 Please provide the loadings of the LEE and DGB transformers at the actual
35 power factors (as derived from the past summer peak power factors) of the
36 substation loads during the summer peak and identify when and for what period
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Response to Industrial Customers Group (ICG) Information Request (IR) No. 2 Page 9
1 the remaining LEE transformer would be overloaded for a failure of a LEE
2 transformer.
3
4 Response:
5 Please refer to the response to BCOAPO IR2 24.3 where FBC provided the loadings of the LEE
6 and DGB transformers during normal and contingency conditions. As explained in footnote 19
7 at page 19 of the Application, substation-specific power factors are used in modeling load flows.

oo

FBC estimates the duration of overloading to be 5 hours in 2022 and 7 hours in 2023, with the
9 duration increasing as load increases in future.

10
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Response to Industrial Customers Group (ICG) Information Request (IR) No. 2 Page 10
1 70 Reference: Exhibit B-2, BCUCIR 1.7.5
2 7.1 Please discuss the consequences of reconfiguring the system by opening Line
3 58L at LEE in order to reduce the loading on the remaining LEE transformer for a
4 failure of a LEE transformer during the summer peak in 2022.
5
6 Response:
7  FBC assumes the question is referring to reconfiguration after the outage of a LEE transformer.
8 The premise of the question, that opening 58L at LEE would reduce the loading on the
9 remaining LEE transformer, is incorrect. After an outage of a LEE transformer, the power flow
10 onlines 54L/58L is from DGB to LEE. Opening 58L would increase the post contingency flow
11  on the remaining LEE transformer because 58L does not support the LEE 138 kV bus (please
12 refer to the diagram in the response to BCUC IR1 7.5 showing the normal system
13  configuration). In year 2022, the post contingency flow on the remaining LEE transformer is
14 195 MVA with 58L in service; when it is opened, the flow increases to 239 MVA.

15
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Response to Industrial Customers Group (ICG) Information Request (IR) No. 2 Page 11
1 8.0 Reference: Exhibit B-2, BCUC IR 1.12.2
2 LEE T4, 2017: “Load tap changer beyond its life expectancy and leaking into the main
3 tank. All three units were replaced.”
4 8.1 Please provide a cost breakdown of the LEE T4 tap changer replacement and
5 the “before” and “after” project reports, including condition assessments.
6
7 Response:
8 Please see the table below for the cost breakdown of the LEE T4 tap changer replacement:
Cost ($000s)
Station Equipment and Apparatus  $ 1,022
Construction 71
Engineering 24
Project Management 20
Cost of Removal 1
9 Total $ 1,138
10 Please refer to Attachment 8.1A for the “before” report including condition assessment.
11  Please refer to Attachment 8.1B for the "after” report.
12
13
14
15 8.2 Please provide the dissolved gas analysis for LEE T4 for the five years preceding
16 the tap changer replacement up to the most recent.
17
18 Response:
19 Please refer to the table below for the requested data.
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Sample
Date Fluid Temp. °C H2 CH4 C2H6 C2H4 C2H2 co C0o2 02 N2 |Comment
1/21/2012 8 43 31 8 42 54 221 1053 1756 20290
11/25/2013 28 43 32 9 45 57 247 1220 3125 27411
1/2/2014 1 44 33 8 46 61 259 1339 9800 54789
3/17/2014 10 38| 27 9 42 55 227 1027 851 17795
4/2/2014 7 0 1 0 0 1] 4 116 12781 42556|0il filtration PCB decontamination
6/3/2014 20 3 2 0 2 8 31 356 9169 25763
2/18/2015 26 14 2 1 3 20 39| 460 2692 9569
4/9/2015 11 13 3 0 4 24 44 578 6876 23219
9/15/2015 15 15 3 1 4 24 59 583 3245 11813
4/1/2016 15 22 3 1 5 26 68 536 2257 8228
3/29/2017 11 47 7 1 8 40 102 617 2992 10615|Before LTC replacement
6/27/2017 23 [0) 1 0 0 1] 6 115 2661 6813|After LTC Replacement
11/10/2017 9 2 2 0 1 8 39| 306 1982 6540
5/3/2018| 22 3 2 1 2 10 51 322 1621 8444
5/15/2019 19 4 3 1 3 14 91 545 3838 15494|Stable
7/15/2019 24 4 3 1 3 15 96| 616 959 8027(Stable
1 5/15/2020 19 4 4 1 4 15 124 572 1745 8824 (Stable
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1 90 Reference: Exhibit B-2, BCUC IR 1.21.1 and BCUC IR 1.25.1
2 “...FBC does not have the capacity to complete the design...” (BCUC IR 1.21.1)
3 “‘FBC does not have the internal construction resources to complete such a large
4 project.” (BCUC IR 1.21.1)
5 “The cost estimates for Alternative A and Alternative B are defined to an AACE Class 3
6 level...” (BCUC IR 1.25.1)
7 “FBC notes, however, that the accuracy range and cost estimate for any given project is
8 still an estimate based on professional judgement and the information available to the
9 Company at the time. FBC believes that all prudently incurred costs associated with
10 safely and reliably completing necessary capital work is legitimately included in rate
11 base.” (BCUC IR 1.25.1)
12 9.1 Please explain the tendering process and schedule for both engineering and
13 construction?
14
15 Response:
16  Engineering:
17  Similar to contractor selection (provided in FBC’s response to BCUC IR1 21.1.1), an
18 engineering scope of work and FBC standards will be issued to a group of pre-qualified
19 engineering firms in a Request for Proposal (RFP). FBC will then review and award a contract
20 to the successful bidder following a commercial and technical review of the proposals, as well
21 as factoring in the engineering schedule to ensure it meets construction timelines.
22  Construction:
23  Construction drawings, work summary, and detailed scope of work are issued in a RFP to
24 obtain competitive estimates. The vendor submissions are then reviewed and scored based on
25  several criteria including cost, schedule, and safety record/safety management plan.
26  Major material delivery milestones, schedule details received from the awarded contractor, and
27  outage windows/opportunities are used to develop/alter the schedule.
28
29
30
31 9.2 Please explain how AACE Class 3 estimates are prepared prior to complete
32 design?

33
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1 Response:

2 In accordance with AACE International Recommended Practice No. 18R-97 Cost Estimate

3  Classification System, a Class 3 estimate should contain 10-40 percent project definition, which

4  correlates to the percentage of engineering and design complete for the Project.

5  The estimate methodology incorporates:

6 e Budget estimate with risks identified;

7 e Budgetary equipment and material pricing;

8 o Develop construction labour and equipment crew cost and incorporate in cost estimate;

9 and
10 e Budgetary pricing on work components (if required).
11
12
13
14 9.3 Please explain how FBC could have the capacity to tender the construction
15 contracts, and not have the capacity to complete the design?
16
17 Response:
18 FBC does not staff its engineering or construction workforces to meet its peak requirements.
19  Staffing to peak requirements is less efficient since staff would likely be underutilized during
20 certain periods of low work volume. Accordingly, FBC prioritizes its internal resources on
21 sustainment and other engineering activities which are more difficult to contract out.
22  Regardless, contracting the engineering design for the KBTA Project or performing that work
23 internally is not expected to negatively impact the Project.
24
25
26
27 9.4 Please comment on whether FBC intends to update project costs and/or scope of
28 work after entering into final engineering and construction contracts? If so, does
29 FBC intend to seek approval for such updates?
30
31 Response:
32  Following approval of the Project, FBC will file reports and updates as directed by the BCUC,
33 which may include updates to the Project’'s cost, scope and schedule. However, it is
34  unnecessary for FBC to reapply for approval of the Project after entering into final engineering
35 and construction contracts. Further, should a material change occur, FEI will file a Material
36  Change report in accordance with the requirements of the BCUC.
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1

2

3

4 9.5 Please comment on whether Commission approval of engineering and

5 construction contracts is appropriate?

6

7 Response:

8 In FBC’s view, such approvals are not required. The BCUC'’s decision on the Application will be

9 Dbased on its determinations of whether the Project is in the public interest and on the
10 reasonableness of the cost estimates. Once approved, responsibility for the prudent
11 management and execution of the Project, including the negotiation of contracts, lies with the
12 utility. While FBC will provide reports and updates to the BCUC as may be directed, approval of
13 the engineering and construction contracts by the BCUC would be unnecessary and
14  burdensome.
15
16
17
18 9.6 Please confirm that costs not prudently incurred should be excluded from rate
19 base whether incurred by FBC or any contractor or agent of FBC?
20
21 Response:
22 A utility’s statutory rights under section 59 of the UCA to have rates set so as to recover its cost
23  of service and to have an opportunity to earn a fair return on its investment extend only to
24 recovering prudently incurred costs. Therefore, a regulator, following an appropriate process,
25  may disallow costs that it finds have been imprudently incurred.
26
27
28
29 9.7 Please confirm that project costs incurred for capital work that has not been
30 approved by the Commission should be excluded from rate base?
31
32 Response:
33  Not confirmed. The cost estimates in the Application are based on the scope of work identified
34  in the development of AACE Class 3 estimates as provided in the BCUC’s CPCN Guidelines.
35 Certain changes in scope may be subsequently identified in the detailed project design phase,
36  which is conducted following receipt of a decision granting a CPCN for the Project, or due to
37 unforeseen conditions during construction of the project. Expenditures for such items, although
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1 notincluded in an application, are prudent and necessary to ensure the successful execution of
2 the project and as such, should not be excluded from rate base. Please also refer to the
3  response to ICG IR2 9.6.
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1 10.0 Reference: Exhibit B-2, BCUCIR 1.27.4

2 “Material costs for the Project are based on AACE Class 3 estimates that rely on current

3 budgetary pricing...”

4 10.1 Please explain the use of “current budgetary pricing” in AACE Class 3 estimates

5 and provide references to the AACE Class 3 Recommended Practice that refer to

6 the use of “current budgetary pricing’?

-

8 Response:

9 FBC’s AACE Class 3 estimates use current budgetary pricing, which refers to a combination of
10 vendor budgetary quotes, material contracts already in place, and historical pricing information.
11 Please refer to AACE International Recommended Practice 36R-08 Development of Cost
12  Estimate Plans, under bulk commodity material and process equipment pricing (set out below).
13 Bulk Commodity Material Pricing: Indicate expected percent of bulk
14 material costs which will be budget quotes, firm quotes, in-house pricing
15 or other sources. Include basis for equipment (process, non-process, electrical,

16 instrumentation) shop inspections and testing. Separately address material
17 supplied to fabricators and material for site installation. A table could be used to
18 summarize this as well. Address any special considerations such as whether a
19 concrete batch plant will be used at site.

20 Process Equipment Pricing: Indicate expected rough percent of equipment
21 costs to be based on budget quotes, firm bids, in-house pricing or other basis.
22 This varies depending on desired estimate accuracy and level of engineering
23 development. A summary of the bidding process may be included such as
24 minimum number of bidders, how bids are normalized for evaluation
25 purposes including exchange rate basis of foreign currencies and bid
26 validity periods. The planned method of estimating shop inspection, testing,
27 witnessing, and related travel requirements should be described. Identify
28 whether electrical and instrumentation/automation equipment are covered
29 under the respective bulk commodity material sections. This should be
30 consistent with the coding/formatting requirements.  Freight and vendor
31 representatives for construction, commissioning, and start-up should be
32 separately identified whether or not they are part of the equipment account.
33 Specify whether ladders and platforms will be included with the equipment,
34 “‘dressed” onsite or offsite and other similar clarifications. E.g.: equipment
35 insulation is in bulk materials if not supplied by the equipment vendor. Provide a
36 current version of the equipment list with targeted items for firm quotes identified.
37 A “priced equipment list” should be specified as an estimate deliverable. Discuss
38 how any design allowances for equipment will be developed such as
39 guidance from the discipline specialists, project execution and procurement
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1 personnel. Design allowances for equipment are discussed here and included

2 with the table of bulk commodity material allowances shown in Appendix A.

3

4

5

6 10.2 Please identify and explain the AACE Class 3 estimates that rely on current

7 budgetary pricing, and please provide the source of such “current budgetary

8 pricing”?

9
10 Response:
11 Please refer to the response to ICG IR2 10.1.
12
13
14
15 10.3 Please confirm that the AACE Class 3 estimates, not including contingencies,
16 filed with the Application should determine whether the KBTA project is over or
17 under budget?
18
19 Response:
20  For reporting purposes, the Project’s base estimate plus its contingency is the Project’s Class 3
21  estimate and is referred to as the control budget. The Class 3 estimate, when used as a control
22 budget, is always inclusive of contingency. The application of this contingency is typically to
23  achieve a 50 percent probability of project cost underrun versus cost overrun for a given scope.
24 As such, the contingency is always included in the Project’s control budget and is expected to
25  Dbe spent.
26  For further clarity, it is important to note that an AACE Class 3 estimate is not a single point
27  value (the same applies for all other Classes). Thus, a key characteristic of an estimate is its
28 expected accuracy range, represented by +/- percentage values, which represents typical
29  percentage or degree of variation of actual costs from the cost estimate after the application of
30 an appropriate contingency. That is, while the single point budget value is used to measure
31 over and under variation from the project’s control budget, the AACE Class 3 estimate should
32  be thought of as a range of values with any value in that range being likely to occur.
33 In summary, for reporting purposes a single point project control budget value that includes
34  contingency is used to measure over or under variation but the actual cost during project
35 execution is expected to vary within the project specific risk based +/- accuracy range.
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1 11.0 Reference: Exhibit B-1, p. 22, Section 4.2(c) Local Generation; Exhibit B-5, ICG

2 IR1.1.8

3 “The installation of firm generation resources, such as a gas turbine, near Kelowna and

4 connected to the 138 kV transmission system could increase the Kelowna area

5 transmission capacity and meet the N-1 transmission planning criteria. However, this

6 option was considered and rejected, due to its high capital cost.” (Exhibit B-1, p. 22)

7 “... since winter peak in the Kelowna area typically occurs after sunset. Accordingly,

8 solar resources is not a feasible alternative to the proposed Project.” (ICG IR 1.1.8)

9 11.1 Please confirm that since winter peak in the entire FBC service area occurs after
10 sunset solar resources located anywhere in the FBC service area are unlikely to
11 be a feasible generation alternative to any Project designed to meet load growth?
12 If not confirmed, please describe the circumstances when solar resources could
13 be a feasible generation resource?

14

15 Response:

16  As set out in the response to ICG IR1 1.8, solar generating resources are not a feasible
17  alternative to the proposed Project. As future projects designed to meet load growth will each
18 involve examination of the circumstances at that time, it is not possible for FBC to accurately
19 speculate about the feasibility of solar resources with respect to all future projects. However,
20 FBC confirms that the timing of winter peak in the Kelowna area is likely to be a consideration in
21  assessing the feasibility of solar resources for such projects.

22

23

24

25 11.2 Please comment on the technical feasibility of a third party owned solar resource
26 as an alternative to the KBTA Project?

27

28 Response:

29  Please refer to the response to ICG IR2 11.1. In addition, the ownership of a solar resource is
30 notrelevant to its technical feasibility as an alternative to the KBTA Project.

31
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1 12.0 Reference: Exhibit B-5,ICGIR 1.3.4
2 “FBC does not believe that there are any other alternatives that are
3 viable.”
4 12.1 Please identify and discuss any meetings or correspondence with BC Hydro to
5 consider alternatives to the KBTA Project?
6
7 Response:
8 The question to which the quotation above responded concerned “any other potential
9 interconnection points for power purchases from BC Hydro or any upgrades to the BC Hydro
10 transmission and distribution system that may either be an alternative to or delay the KBTA
11  Project”.
12  Since the existing 138 kV BC Hydro line supplying West Kelowna load does not have the
13 capacity to act as a back up to FBC in case of major outages in the FBC System (such as an
14  outage of a LEE transformer), FBC has not had any meetings or correspondence with BC Hydro
15 to consider alternatives to the KBTA Project.
16  The possibilities for interconnecting BC Hydro and FBC electrical system for the purposes of
17  resolving the supply situation at BC Hydro’s West Kelowna load center remains a matter of
18 future discussions.
19
20
21
22 12.2 In the discussions with BC Hydro, has FBC examined the possibility of
23 reinforcing BC Hydro’s West Kelowna system so that it is a source, rather than a
24 load? If not, why not?
25
26 Response:
27  BC Hydro is currently studying alternatives for the West Kelowna Transmission Project. More
28 information can be found on BC Hydro website: https://www.bchydro.com/energy-in-
29  bc/projects/wktp.html
30 Based on FBC’s understanding of BC Hydro project costs and timeline, the possibility of
31 reinforcing BC Hydro’s West Kelowna system will not be a feasible option to replace the KBTA
32  Project.
33
34

35


https://www.bchydro.com/energy-in-bc/projects/wktp.html
https://www.bchydro.com/energy-in-bc/projects/wktp.html
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1 12.3 In the discussions with BC Hydro, has FBC suggested operating the FBC
2 Kelowna area system and the BC Hydro West Kelowna system as a “combined
3 system” so that combined system could benefit from a greater N-1 capacity than
4 each system considered separately? If not, why not? Are there benefits that
5 could be realized from such a coordinated approach?
6
7 Response:
8  Where feasible and appropriate, FBC and BC Hydro have collaborated on system expansion
9 projects to the benefit of both utilities.
10 For example, FBC's CPCN application for the Okanagan Transmission Reinforcement (OTR)
11  project cited benefits to the then British Columbia Transmission Corporation (BCTC), as
12  described below:
13 The OTR Project, combined with BCTC planned transformer upgrades at the
14 Selkirk Substation, will also help address current short-term capacity shortfalls
15 within the BCTC transmission system, resulting in a provincial grid benefit, in
16 addition to resolving the system limitations.!
17 In 2009, BCTC and FBC entered into the Duck Lake Wheeling Agreement in lieu of BCTC
18  constructing network upgrades to serve BC Hydro’s designated load in the Woods Lake service
19 area near Kelowna.?
20 FBC has not discussed a collaboration with BC Hydro with respect to the KBTA Project for the
21  reasons explained in the responses to ICG IR2 12.1 and 12.2.
22
23
24
25 12.4 Please explain why FBC does not believe there are any viable alternatives to the
26 KBTA Project that involve a joint project with BC Hydro?
27
28 Response:
29  Please refer to the responses to ICG IR2 12.1, 12.2, and 12.3.
30

1 FBC Application for a Certificate of Public Convenience and Necessity for the Okanagan Transmission
Reinforcement Project, Exhibit B-1-1, page 2, lines 24-27. The OTR project was approved by Order C-5-08.
2 The Duck Lake Wheeling Agreement was approved by Order G-19-10.
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1 13.0 Reference: ExhibitB-5,ICGIR 1.5.3
2 “As noted in the response to BCUC IR1 4.2, FBC has been using a “1 in 20” peak load
3 forecast for planning purposes since at least 2011. The following discussion of the
4 Kelowna 138 kV system was included in FBC's 2014-2018 PBR application, and
5 describes the expectations regarding its timing based on earlier forecasts:”
6 13.1 Please provide a table which compares the Kelowna area loads on a year-by-
7 year basis from the initial year in the load forecast referenced in FBC’s 2014-
8 2018 PBR application with actual and forecast Kelowna area loads to 2025.
9 Please also “weather normalize” the load forecast referenced in FBC’s 2014-
10 2018 PBR application so that it may be more readily compared against the actual
11 loads to separate the effects of load growth and weather.
12
13 Response:
14  Atable comparing the forecast and actual Kelowna summer peak loads is given below:
Summer Peak Load (MW)
Kelowna Load 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Forecast 296.7 | 286.6 | 290.6 | 3015 | 309.5 | 314.6 | 319.8 | 3255 | 3315 | 336.5
15  |Actual 2814 | 288.1 | 301.0 | 3005 | 313.1
16  FBC notes the following with respect to the table above:
17 e 2014 and 2015 forecast values are not available.
18 e The forecast numbers for 2016 through 2019 are based on re-forecasting an annual
19 basis.
20 o 2020 actual figures are updated to July 30, 2020.
21 e As described in Section 3.3.2 of the Application, and in the response to CEC IR1 5.1 and
22 BCUC IR1 4.4.1, FBC does not weather-normalize the load forecasts for system
23 planning purposes because it must account for possible weather extremes.
24
25
26
27 13.2 Please provide any other Kelowna area load forecasts submitted by FBC in any
28 application or proceeding since the FBC 2014-2018 PBR application?
29
30 Response:
31 FBC submitted a system-wide peak load forecast in its 2016 Long Term Electric Resource Plan.
32  FBC has not submitted a Kelowna area load forecast since its 2014-2018 PBR Application.
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1 14.0 Reference: Exhibit B-5,ICGIR1.7.1

2 “‘while the Kelowna area load is forecast to first exceed the transformer capacity limit in

3 summer.”

4 14.1 Please confirm that with this Application FBC is seeking, for the first time, a

5 CPCN where the load “is forecast to first exceed the transformer limit in

6 summer.”

-

8 Response:

9 Not confirmed. Capacity constraints are of greater importance in summer than in winter for the
10 Okanagan area, which contains the majority of FBC’s customers and load. Specifically, FBC
11  previously received BCUC approval for the construction of two new substations in the Kelowna
12  area based on summer capacity constraints.

13 Inits application for the Black Mountain Substation, approved by Order C-7-07, FBC stated that:
14 Based on the forecast for the distribution feeders serving this area, the peak load
15 will exceed the summer capacity of Hollywood Transformer 3 in the summer of
16 2008. For this reason, Hollywood Transformer 3 can not supply back up capacity
17 to Hollywood Transformer 1 under situations of contingency. 3

18 Inits application for the Benvoulin Substation, approved by Order C-1-09, FBC stated:
19 The need for a new substation in the south/central area of Kelowna is driven by
20 increasing demand, which in this area, peaks in the summer. The growing load in
21 the Kelowna area would have overloaded the transformers (summer load rating
22 of 28 MVA) at Hollywood Substation in the summer of 2008...4

23

3
4

Black Mountain Substation CPCN Application, Exhibit B-1, page 21, lines 1-4.
Benvoulin Substation Project CPCN Application, Exhibit B-1, page 10, lines 1-5.
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1 15.0 Reference: ExhibitB-5,ICGIR 1.7.2

2 “Please refer to Figure 1 below for a load duration curve for Kelowna 2019 summer peak

3 loads. The Y-axis shows load in MW and the X-axis shows the total hours in the months

4 of July and August.”

5 15.1 Please provide the number of hours for which the forecast 2022 and 2023

6 summer peak loads will exceed the N-1 capability of the Kelowna area system.

-

8 Response:

9 An Expected Energy Not Served (EENS) analysis based on the 2019 load duration curve for
10 Kelowna summer peak load showed that there could be loss of energy for 5 hours in 2022 and 7
11  hours in 2023 in the event of a LEE transformer outage. Based on FBC’s operating procedures,
12  no curtailment of load would be expected in 2022, but the potential transformer overloading in
13 2023 exceeds six hours, which could result in the need for load curtailment.

14

15

16

17 15.2 Please perform a Loss of Load Probability (LoLP) analysis for the forecast 2022
18 and 2023 summer peaks.

19

20 Response:

21 Loss of Load Probability (LoLP) analysis is typically used in generation adequacy planning and
22 is not used by FBC for transmission planning purposes. For transmission planning, a more
23  suitable analysis is Expected Energy Not Served (EENS). Please refer to the response to ICG
24 |IR215.1.

25

26

27

28 15.3 Is FBC aware of any utilities that use LoLP analysis in combination with the N-1
29 criterion in order to schedule system improvements so that investment is
30 balanced with economic impact?

31

32 Response:

33  FBCis not aware of any utilities using LoLP analysis in combination with the N-1 criterion.
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ABB Ref:

A Transformer Inspection Report  524859-180

TRANSFORMER IDENTITY

Rating 90.0/120/150/168 MVA 55/65C rise, 3 phase, 60 HZ.
230 kV - 138 kV- 63 kV Grd Wye, Auto Transformer with OLTC and 13.2 kV Delta
tertiary
Manufacturer Canadian General Electric
Serial Number 289172
Inspection Date March 4™, 2014

Manufacture Date: 1978

Site

Lee Terminal (LEE — T4); Kelowna, BC

INSPECTION AND FINDINGS
The above transformer was inspected. The findings are listed below:

There were several areas exhibiting evidence of leakage at spare radiator blanking plates as well
as a few valves. There is no dripping at this time but these areas could be an issue when the time
comes to pull vacuum. (See picture 1 & 2)

We contacted Fortis-BC to review on site. As requested by Paul Gheorghe, we opened and
inspected the tap changer compartments, flushed each one and installed new gaskets. Pressure
gauges were installed on each compartment and a pressure test was conducted. After
pressurizing the main tank with dry air a positive pressure was observed in the tap changer
compartment.

It was found that the Snorkel type relief device vent membrane had been blanked off with a solid
metal plate. Fortis-BC requested that a replacement pressure relief device (PRD) be installed.

WORK PERFORMED

Main tank oil samples (syringe/container) and a general transformer condition inspection.
Transformer as found testing: DC insulation resistance, transformer turns ratio, winding resistance,
and overall power factor tests.

Drained oil from main tank and LTC compartment into Storage tank for disposal.

Cleaned old bushing flanges, removed old bushings, replaced all bushing gaskets, installed new
bushings, and replaced hardware.

Pulled vacuum and filled transformer as per Fortis-BC specification.

Transformer as-left testing: DC insulation resistance, transformer turns ratio, winding resistance,
and overall power factor and bushing tests.

Replaced the existing PRD with Qualitrol unit supplied by Fortis-BC and supplied a replacement for
Fortis-BC stock.

CONCLUSION AND RECOMMENDATIONS

On Load Tap changers cylinders are leaking.

TWO OPTIONS AVAILABLE:

o On Load Tap changers need to be replaced.
o Refurbish the Load Tap changers

ABB will be providing a quote for each option

Inspected by: Shawn Martin

Field Service Technologist, ABB Service

Report Approved by: Myra Mikhail

Senior Design Engineer, TRES Brampton

June 10th, 2014 Rev 0 ABB Inc.

Transformer Remanufacturing and Engineering Services

Business Area Power Transformers 201 Westcreek Blvd Telephone: (905) 460-3210
Power Technology Products Division Brampton, Ontario L6T 5S6
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Awp»  Transformer Inspection Report — 524859-180

1

Photo 2 — Rust on transformer cover.
June 10th, 2014 Rev 0 ABB Inc.

Transformer Remanufacturing and Engineering Services

Business Area Power Transformers 201 Westcreek Blvd Telephone: (905) 460-3210
Power Technology Products Division Brampton, Ontario L6T 5S6
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Awp»  Transformer Inspection Report — 524859-180
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Photo 4 —After completed repair Transformer viewed from the OLTC side.

June 10th, 2014 Rev 0 ABB Inc.

Transformer Remanufacturing and Engineering Services

Business Area Power Transformers 201 Westcreek Blvd Telephone: (905) 460-3210
Power Technology Products Division Brampton, Ontario L6T 5S6
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Photo 5 — After completed repair Transformer viewed from the HV side.

June 10th, 2014 Rev 0

ABB Inc.

Business Area Power Transformers
Power Technology Products Division

Transformer Remanufacturing and Engineering Services

201 Westcreek Blvd
Brampton, Ontario L6T 5S6

Telephone: (905) 460-3210
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]_:‘ORTISB C TEST FORM TF110 Rev0.2
Substation LEE Operating Designation: T4
Job# Pl Number 22171
Nameplate Data
Manufacturer CGE LTC Tap As Found 9 HV Voltage(kV) 230
Manuf. Job NO. LTC Tap As Left 9 LV Voltage(kV) 138/ 63
Manuf.Year 1978 DETC Tap As Found N/A TV Voltage(kV) 13.2
Serial NO. 289172 DETC Tap As Left N/A MVA 168
Transformer Bushings New
Busing KV BIL (kV) AMP Plate. PF (%) Manuf. Type Serial #
H1 156 950 600 0.28 ABB EEMAC | 1zua 1000075067
H2 156 950 600 0.28 ABB EEMAC | 1zua 1000075068
H3 156 950 600 0.28 ABB EEMAC | 1zua 1000075069
M1 108 650 1200 0.3 ABB O Plus C Il | 1zua 1000075007
M2 108 650 1200 0.3 ABB O Plus C Il | 1zua 1000075008
M3 108 650 1200 0.3 ABB O Plus C Il | 1zua 1000075009
X1 47 350 2000 0.26 ABB EEMAC | 1zua 1000074983
X2 47 350 2000 0.26 ABB EEMAC | 1zua 1000074984
X3 47 350 2000 0.26 ABB EEMAC | 1zua 1000074985
Y1 10 110 4000 0.25 ABB EEMAC | 1zuA 1000074960
Y2 10 110 4000 0.26 ABB EEMAC | 1zua 1000074961
Y3 10 110 4000 0.25 ABB EEMAC | 1zua 1000074962
HOMOXO0 10 110 2000 0.26 ABB EEMAC |1zua 1000074927

Visual and Mechanical Inspection |

General |

Compare bushings nameplate data with drawings and specifications OK
Check bushings condition: free of cracks, no chips or burns OK
Clean bushings in accordance with manufacturer instruction OK
Check if oil level is correct for oil filled bushings OK
Verify quality of glazing OK
Check as left CAP tap plugs (apply manufacturer recommended silicon grease if required) OK
Check for new oil leaks OK
Check that transformer neutral is grounded as per drawings (see ES04.2-10.07) OK
Visaly check oil level gauges and record as left level OK
Torque all current carrying connections and grounding connections using a torque wrench

Open Hydan Sudden pssure valves N/A
Check that breathers and vents are not blocked OK
Check Xo neurtal conetction OK
Check that all oil circulation valves are open OK
Check for signs of damage to main tank, LTC compartment, conservator, radiators, pipes, valves OK

Transformer Oil Test |
Record the date when an oil and a Dissolved Gas Analysis oil sample was sent to laboratory (after transformer oil filling and prior energization)

Date | | Contractor
Transformer Oil Qualty sample results are acceptable (Pass/Fail)
Transformer DGA results are acceptable (Pass/Fail)
Tap Changer Oil Qualty are acceptable (Pass/Fail)
Tap Changer DGA results are acceptable (Pass/Fail)
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Attachment 8.1A

FORTISB C TEST FORM TF110 Rev0.2
Oil Filled Power Transformers For PCB Project
Substation LEE Operating Designation: T4
Job# PI Number 22171

Electrical Tests |

Insulation Resistance Test |

For test Voltage and minimum insulation values see NETA Table 100.5 and correct values as per Table 100.14

Top Oil Temp. (°C) | 15 TEST (kV) [ 1min(MQ) | 10min(MQ) | Polar. Index | Pass/Fail
Winding HV, to TV and Gnd. 5.00 4672.50 11100.00 2.38 Pass
Winding TV, to HV and Gnd. 5.00 3787.50 10575.00 2.79 Pass
Winding HV and TV, to Gnd. 5.00 2017.50 5775.00 2.86 Pass

Transformer Winding Resistance Tests |

HV Winding Resistance Test DLTCtap |  NA |
Tap H1-M1 H2-M2 H3-M3
Min,N Field (85°C) Field (85°C) Field (85°C)
Max | Field mQ) | mq) |E"™| Field m@) | mq) | E™| Field ma) | (maq) |E™
Found| 329.169 444,707 328.793 444.199 327.227 442.084
Left 335.435 434.724 334.926 434.064 333.393 432.078
Found 272.687 368.4 272.338 367.928 271.531 366.838
Left 277.495 359.633 277.343 359.437 276.452 358.281
Found| 329.142 444.671 328.861 444.292 327.25 442.115
Left 335.09 434.276 334.832 433.942 333.394 432.078
LV Winding Resistance Test
(FOUND) M1-X0 / (LEFT) M1-X1 | (FOUND) M2-X0 / (LEFT) M2-X2 | (FOUND) M3-X0 / (LEFT) M3-X3
Field (85°C Field (85°C Field (85°C
Field (mQ) (m(Q) )| Error Field (mQ) (m(Q) )| Error Field (mQ) (m(Q) )| Error
Found| 137.161 185.304 136.84 184.871 136.723 184.713
Left 108.661 140.825 108.36 140.434 108.194 140.219
LV Test PASS/FAIL |PASS
LV Winding Resistance Test
X1-X0 X2-X0 X3-X0
Field (85°C Field (85°C Field (85°C
Field (Q) (éz) )| Eror Field (Q) (c(z) )| Error Field (Q) (((z) )| Eror
Found 30.265 41.023 30.399 41.069 30.395 41.064
Left 30.675 39.755 30.754 39.857 30.748 39.849
LV Test PASS/FAIL |PASS
TV Winding Resistance Test
Y1-Y2 Y2-Y3 Y3-Y1
OLTC
Net, Field (85°C) | grror Field (85°C) | £rror Field (85°C) | £rror
Field (Q) (Q) Field (Q) (Q) Field (Q) (Q)
Found 6.894 9.314 6.925 9.355 7.005 9.463
Left 6.969 9.032 6.97 9.034 7.05 9.136
TV Test PASS/FAIL |PASS
Test Equipment Data
Make: Omicron Serial No. LC342S
Model CPC100 Calibration Date: 16-Aug-10

Power Factor Test |

Winding and Bushings Insulation
Use a 10kV Power Factor (Doble) tester- If an automated tester is used attach the report and record below if the test has passed. pdf
and electronic format are required. Test Values shall corrected at 20 C and shall be as per NETA Table 100.3 .

Attach Doble hard copy report and forward the soft copy to FBC Engineering

Test PASS/FAIL |PASS |

Notes/Comments/Deficiencies

LEE T4 FortisBC PCB TF110 - Qil Filled Power Trans_RO 2.xIsx Page 2





Attachment 8.1A

FORTISB C TEST FORM TF110 Rev0.2
Oil Filled Power Transformers For PCB Project
Substation LEE Operating Designation: T4
Job# Pl Number 22171
Tested by: ABB Witnessed by: Approved by: Myra Mikhail
Signature: Signature: Signature:
Test Date: 2-Apr-14 Test Date: Date: Jun 9,2014

LEE T4 FortisBC PCB TF110 - Qil Filled Power Trans_RO 2.xIsx Page 3





Lee T4 As Found - 289172 AT

AutotransformerWithTertiary

Session Test Date 3/14/2014 11:13:06 AM

Nameplate - Autotransformer with Tertiary

Company Fortisbc Serial Number 289172
Location LEE Special ID 22171
Division Okanagan Circuit Designation T4
Manufacturer Canadian GE Co. Configuration Y_.Y_D
Year Manufactured 1978 Tank Type Sealed Conservation
Mfr Location Guelph, Ontario Coolant Oil
Phases Three Class ONAN/ONAF/ONAF
Oil Volume 21994.000 IG BIL 900 kV
Weight 493149.000 LB
kv 230, 138 VA Rating 90, 120, 150, 168, MVA
Test Date 3/14/2014 Test Time 11:13 AM Weather Cloudy
Air Temperature 9°C Tank Temperature 7°C Rel. Humidity 51 %
Tested By Work Order# Last Test Date 6/18/2012
Checked By Myra Mikhail Test Set Type M4000 Retest Date
Checked Date Jun 9, 2014 Set Top S/N Reason
Last Sheet# Set Bottom S/N Travel Time
P.O.# Ins. Book# Duration
Copies Sheet# Crew Size
Arrester Nameplate
Location Serial # Manufacturer Overall Catalog Unit Catalog Type Rated kV Order
H1 21053019108 Cooper Power  UH192152A445A11 STATION *
Systems
H2 21053019109 Cooper Power  UH192152A445A11 STATION *
Systems
H3 21053019110 Cooper Power  UH192152A445A11 STATION *
Systems
X1 21053017992 Cooper Power ~ UH1888845845A11 STATION *
Systems
X2 21053017993 Cooper Power  UH1888845845A11 STATION *
Systems
X3 21053017994 Cooper Power  UH1888845845A11 STATION *
Systems
Y1 91K5013 Joslyn 8110D0001J015 z5 *
Y2 91K5015 Joslyn 8110D0001J015 z5 *
Y3 91K5014 Joslyn 8110D0001J015 z5 *
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Bushing Nameplate

Attachment 8.1A

Designation Serial # Manufacturer Type C1 %PF C1 Cap C2%PF C2Cap RatedkV  Amps
H1 253152 Canadian GE Co. u 0.35 410 * 394 156 600
H2 253153 Canadian GE Co. u 0.39 416 * 391 156 600
H3 253155 Canadian GE Co. u 0.39 411 * 392 156 800
M1 252499 Canadian GE Co. u 0.27 328 * 472 138 600
M2 252730 Canadian GE Co. u 0.27 335 * 454 138 600
M3 252525 Canadian GE Co. u 0.32 334 * 475 138 600
N 251271 Canadian GE Co. LC 0.88 * * * 102 2000.000
X1 253353 Canadian GE Co. u 0.32 391 * * 69 2000.000
X2 253354 Canadian GE Co. u 0.43 385 * * 69 2000.000
X3 253352 Canadian GE Co. u 0.32 385 * * 69 2000.000
Y1 253330 Canadian GE Co. LC 0.74 * * * 15 3000.000
Y2 253329 Canadian GE Co. LC 0.72 * * * 15 3000.000
Y3 253328 Canadian GE Co. LC 0.7 * * * 15 3000.000
Overall Tests
Insulation  Test kV mA Watts % PF  Corr Fctr Cap(pF) FRANK™ Manual
corr
1 CH+CHT 10.011 207.74 6.207 * 0.99 55104.7
2 CH 10.005  206.26 6.192 0.3 0.99 54711.9 Good
3 CHT(UST) 10.005 1.463 0.004 0.03 0.99 388.11 Investigate
4 CHT 1.48 0.015 0.1 0.99 392.8 Investigate
5 CT+CHT 7.004 161.51 6.809 * 0.99 42840.3
6 CT 7.004 160.06 6.787 0.42 0.99 42456.2 Good
7 CHT(UST) 7.004 1.463 0.015 0.1 0.99 388.2 Good
8 CHT * 1.45 0.022 0.15 0.99 384.1 Investigate
Bushing C1
ID Serial # NP %PF NP Cap Test kV mA Watts % PF corr Corr Fctr Cap(pF) FRANK™ Manual
H1 253152 0.35 410 10.011 1.525 0.049 0.32 1.01 404.47 Good
H2 253153 0.39 416 10.009 1.547 0.05 0.32 1.01 410.33 Good
H3 253155 0.39 411 10.009 1.534 0.056 0.37 1.01 407.02 Good
M1 252499 0.27 328 10.009 1.224 0.03 0.25 1.01 324.58 Good
M2 252730 0.27 335 10.008 1.25 0.032 0.26 1.01 331.59 Good
M3 252525 0.32 334 10.008 1.249 0.036 0.29 1.01 331.18 Good
X1 253353 0.32 391 10.008 1.441 0.036 0.25 1.01 382.2 Good
X2 253354 0.43 385 10.008 1.421 0.036 0.25 1.01 376.97  Investigate
X3 253352 0.32 385 10.009 1.423 0.036 0.25 1.01 377.55 Good
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289172 AT

Session Test Date

AutotransformerWithTertiary

4/1/2014 2:33:07 PM

Nameplate - Autotransformer with Tertiary

Company ABB Inc. Serial Number 289172
Location Kelowna, BC Special ID Lee Terminal
Division TRES Circuit Designation T4
Manufacturer Canadian GE Co. Configuration Y_.Y_D
Year Manufactured 1978 Tank Type Sealed Conservation
Mfr Location Guelph Coolant Oil
Phases Three Class ONAN/ONAF/ONAF
Oil Volume 186949.000 LB BIL 900 kV
Weight 493149.000 LB
kv 230, 138 VA Rating 90, 120, 150, 168, MVA
Test Date 4/1/2014 Test Time 2:33 PM Weather Sunny
Air Temperature 13°C Tank Temperature 15°C Rel. Humidity 23 %
Tested By Work Order# Last Test Date
Checked By Myra Mikhail Test Set Type M4000 Retest Date
Checked Date Jun 9, 2014 Set Top S/N 070001380 Reason BUSHING REPL.
Last Sheet# Set Bottom S/N Travel Time
P.O.# Ins. Book# Duration
Copies Sheet# Crew Size 2
Bushing Nameplate
Designation Serial # Manufacturer Type C1 %PF ClCap C2%PF C2Cap RatedkV Amps
H1 1ZUA ABB (ASEA-Brown OTHER 0.28 501 0.28 6147.000 156 600
1000075067 Boveri)
H2 1ZUA ABB (ASEA-Brown OTHER 0.28 507 0.28 6167.000 156 600
1000075068 Boveri)
H3 1ZUA ABB (ASEA-Brown OTHER 0.28 508 0.28 6160.000 156 600
1000075069 Boveri)
L1 1ZUA ABB (ASEA-Brown O+C 0.3 420 0.3 3889.000 108 1200.000
1000075007 Boveri)
L2 1ZUA ABB (ASEA-Brown O+C 0.3 421 0.3 3894.000 108 1200.000
1000075008 Boveri)
L3 1ZUA ABB (ASEA-Brown O+C 0.29 419 0.3 4085.000 108 1200.000
1000075009 Boveri)
X0 1ZUA ABB (ASEA-Brown OTHER 0.26 420 0.2 328 10 2000.000
1000074927 Boveri)
X1 1ZUA ABB (ASEA-Brown OTHER 0.26 306 0.29 266 47 2000.000
1000074983 Boveri)
X2 1ZUA ABB (ASEA-Brown OTHER 0.26 306 0.29 267 47 2000.000
1000074984 Boveri)
X3 1ZUA ABB (ASEA-Brown OTHER 0.26 306 0.29 271 47 2000.000
1000074985 Boveri)
Y1 1ZUA ABB (ASEA-Brown OTHER 0.26 512 0.56 123 10 4000.000
1000074960 Boveri)
Y2 1ZUA ABB (ASEA-Brown OTHER 0.26 514 0.65 124 10 4000.000
1000074961 Boveri)
Y3 1ZUA ABB (ASEA-Brown OTHER 0.25 514 0.62 124 10 4000.000
1000074962 Boveri)
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Overall Tests

Attachment 8.1A

Insulation  Test kV mA Watts % PF  Corr Fctr Cap(pF) FRANK™ Manual
corr
1 CH+CHT 10.023 208.269  5.902 0.284 1.003 55245.136
2 CH 10.005 206.776  5.888 0.285 1.003 54848.481
3 CHT(UST) 10.004 1.455 0.012 0.081 1.003 385.998
4 CHT 0 1.494 0.014 0.092 1.003 396.655
5 CT+CHT 10.009 162.104  5.142 0.318 1.003  42999.144
6 CT 10.004 160.616  5.146 0.321 1.003  42604.690
7 CHT(UST) 10.003 1.455 0.016 0.109 1.003 386.044
8 CHT 0 1.488 -0.004 -0.026 * 394.454
Bushing C1
ID Serial # NP %PF NP Cap Test kV mA Watts % PF corr Corr Fctr Cap(pF) FRANK™ Manual
H1 1ZUA 0.28 501 10 1.867 0.055 0.295 1 495.217
1000075067
H2 1ZUA 0.28 507 10 1.899 0.056 0.296 1 503.819
1000075068
H3 1ZUA 0.28 508 10 1.900 0.056 0.297 1 503.924
1000075069
L1 1ZUA 0.3 420 10 1.567 0.048 0.298 0.966 415.600
1000075007
L2 1ZUA 0.3 421 10.006 1.567 0.049 0.301 0.966 415.712
1000075008
L3 1ZUA 0.29 419 10.006 1.566 0.048 0.297 0.966 415.414
1000075009
X0 1ZUA 0.26 420 10 1.572 0.044 0.280 1 417113
1000074927
X1 1ZUA 0.26 306 10.008 1.139 0.030 0.267 1 302.074
1000074983
X2 1ZUA 0.26 306 10 1.138 0.031 0.270 1 301.964
1000074984
X3 1ZUA 0.26 306 10 1.139 0.031 0.269 1 302.258
1000074985
Y1 1ZUA 0.26 512 10 1.917 0.050 0.263 1 508.545
1000074960
Y2 1ZUA 0.26 514 10.007 1.931 0.052 0.268 1 512.318
1000074961
Y3 1ZUA 0.25 514 10 1.929 0.052 0.269 1 511.770
1000074962
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Attachment 8.1A

Bushing C2

ID Serial # NP %PF NP Cap Test kV mA Watts % PF corr Corr Fctr Cap(pF) FRANK™ Manual

H1 1ZUA 0.28 6147.000 2 23.103 0.671 0.291 1 6128.176
1000075067

H2 1ZUA 0.28 6167.000 2 23.173 0.674 0.291 1 6146.721
1000075068

H3 1ZUA 0.28 6160.000 2 23.158 0.713 0.308 1 6142.705
1000075069

L1 1ZUA 0.3 3889.000 2 14.595 0.433 0.297 1 3871.322
1000075007

L2 1ZUA 0.3 3894.000 2 14.612 0.428 0.293 1 3875.948
1000075008

L3 1ZUA 0.3 4085.000 2.000 15.332 0.435 0.284 1 4066.846
1000075009

X0 1ZUA 0.2 328 0.500 1.239 0.030 0.239 1 328.592
1000074927

X1 1ZUA 0.29 266 0.5 1.155 0.032 0.276 1 306.374
1000074983

X2 1ZUA 0.29 267 0.500 1.101 0.030 0.271 1 291.965
1000074984

X3 1ZUA 0.29 271 0.500 1.170 0.032 0.277 1 310.427
1000074985

Y1 1ZUA 0.56 123 0.493 0.498 0.032 0.639 1 132.088
1000074960

Y2 1ZUA 0.65 124 0.499 0.490 0.022 0.455 1 129.888
1000074961

Y3 1ZUA 0.62 124 0.5 0.488 0.021 0.433 1 129.462
1000074962
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Attachment 8.1A

Test Report Transformer Auto w/ tert

Client Fortis BC Name / WO Fortis BC - Lee T4
Execution date 3/12/2014 2:54:46 AM Reason of the job Bushing Replacement
Tested by Bruce Hayter / Elmir Jasarevic Location Lee Terminal
Approved by Asset T4
Report ID Asset type Auto w/ tert
Report issue date 4/3/2014 10:40:48 AM Asset serial number 289172

Manufacturer CGE
Summary
Performed tests Assessment

TTR H-M : 230-138 — As Found

Not assessed

TTR H-Y : 230-13.2 — As Found

Not assessed

DC Winding Resistance H — As Found

Not assessed

DC Winding Resistance M — As Found

Not assessed

DC Winding Resistance X — As Found

Not assessed

DC Winding Resistance Y — As Found

Not assessed

TTR H-M : 230-138 — As Left

Not assessed

TTR H-Y : 230-13.2 — As Left

Not assessed

DC Winding Resistance H — As Left

Not assessed

DC Winding Resistance Y — As Left

Not assessed

DC Winding Resistance M — As Left

Not assessed

DC Winding Resistance X — As Left

Not assessed

Tested by:

Approved by:
Myra Mikhail






Location & company information

Altachment 8. TA

Location Company

Name Fortis BC Company ABB Inc

Region Department Field Service
Division Address #104 — 1641 Commerce Ave.
Area Kelowna City Kelowna

Plant Lee Terminal State/Province British Columbia
Address 1955 McCurdy Rd Postal code V1X 8A9

City Kelowna Country Canada
State/Province British Columbia Phone No. +1 250 762 3378
Postal code E-mail

Country

Geo coordinates

Contact person

Name Michael Heenan
Phone No. 1 +1 250 762 3378
Phone No. 2 +1 250 869 9641
E-mail michael.heenan@ca.abb.com






Attachment 8.1A

Transformer nameplate data

Serial number 289172 Apparatus ID LEE T4
Manufacturer CGE No. phases 3
Manufacturing year 1978 Vector group YyNaD1
Manufacturer type ONAF Feeder

Comment

Voltage ratings

Winding Voltage L-L (kV) Voltage L-N (kV) Insul. level L-L (kV)
H 230.000 kV 132.791 kV 900 kV
X 138.000 kV kv 350 kV
Y 13.200 kV kv 110 kV
Power ratings
Rated power Cooling class Temp. rise wind.
90.000 MVA ONAN 55
120.000 MVA ONAF 55
150.000 MVA ONAF 55
168.000 MVA ONAF 65

Test set information

Test set model

Test set serial number

Calibration date

CPC100

LC3428

08/16/2010 15:18:08






TTR H-M : 230-138 As Found

Attachment 6.TA

Test voltage 150 V Use CP SB1 Yes
Type of tap changer OLTC Automatic tap control No
Comments
Standard test
Phase A Phase B Phase C
Tap Nom. ratio TTR Ratio dev TTR Ratio dev TTR Ratio dev Assessment
1 1.8333 1.832 -0.07 % 1.8313 -0.11 % 1.8308 -0.14 % Not ass.
9 1.6667 1.6666 -0.01 % 1.6659 -0.05 % 1.666 -0.04 % Not ass.
17 1.5 1.5026 0.17 % 1.5021 0.14 % 1.502 0.13 % Not ass.
TTR H-Y : 230-13.2 As Found
Test voltage 150 V Use CP SB1 Yes
Type of tap changer OLTC Automatic tap control No
Comments
Manual Investigate - Confirm ratio deviation with factory results.
Standard test
Phase A Phase B Phase C
Tap Nom. ratio TTR Ratio dev TTR Ratio dev TTR Ratio dev Assessment
1 11.0659 11.0898 0.22 % 11.0966 0.28 % 11.1122 0.42%| Man. inv.
10.0599 10.0854 0.25 % 10.0922 0.32% 10.1052 0.45%| Man. inv.
17 9.0539 9.0948 0.45 % 9.0992 0.50 % 9.1085 0.60 %| Man. inv.






Attachment 8.1A

DC Winding Resistance H As Found

Test current 6.0 A Use CP SB1 Yes
Winding temperature 2°C Automatic tap control No
Temperature corr. factor (K) 1.351
Type of tap changer DETC
Comments
Standard test
Phase A Phase B Phase C
Tap R meas R dev R corr R meas R dev R corr R meas R dev R corr Assessment
1 329.169 mQ| 0.043 %| 444.707 mQ| 328.793 mQ| 0.036 %| 444.199 mQ| 327.227 mQ| 0.045 %| 442.084 mQ Not ass.
272.687 mQ| 0.048 %] 368.400 mQ| 272.338 mQ| 0.047 %| 367.928 mQ| 271.531 mQ| 0.043 %] 366.838 mQ Not ass.
17 1329.142mQ| 0.046 %| 444.671 mQ| 328.861 mQ| 0.034 %| 444.292 mQ| 327.250 mQ| 0.045 %| 442.115 mQ Not ass.
DC Winding Resistance M As Found
Test current 6.0 A Use CP SB1 Yes
Winding temperature 2°C Automatic tap control No
Temperature corr. factor (K) 1.351
Type of tap changer None
Comments
Resistance measured between M and Neutral X0 Terminal
Standard test
Phase A Phase B Phase C
Tap R meas R dev R corr R meas R dev R corr R meas R dev R corr Assessment
nfa | 137.161 mQ| 0.089 %| 185.304 mQ| 136.840 mQ| 0.094 %| 184.871 mQ| 136.723 mQ| 0.085 %| 184.713 mQ Not ass.






