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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. 
1 

 
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. 
1. 
 
If further information is required, please contact the undersigned. 
 
Sincerely, 
 
FORTISBC INC. 
 
 
Original signed:  
 

 Doug Slater 
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 Registered Parties  
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1.0 Reference: Exhibit B-1, Section 3.1, p. 10 1 

“FBC has experienced high levels of customer load growth in the Kelowna area and it 2 

expects electricity demand will exceed system planning reliability criteria by the summer 3 

of 2022.” 4 

1.1 Please confirm that forecast summer peak demand of the 138 kV distribution 5 

system and not forecast energy requirements determines the need for the Bulk 6 

Transformer Addition Project. 7 

  8 

Response: 9 

Confirmed. This project addresses peak demand constraints rather than energy requirements. 10 

 11 

 12 

 13 

1.2 Please confirm that the N-1 planning criteria as applied to the forecast peak 14 

demand on the 138 kV distribution system determines the need for the KBTA? 15 

  16 

Response: 17 

Confirmed. 18 

 19 

 20 

 21 

1.3 Please explain FBC’s analysis, if any, of the impacts of behind-the-meter 22 

installations on the 138 kV distribution system?  Please comment on the 23 

feasibility of load reductions from behind-the-meter installations delaying the 24 

KBTA?     25 

  26 

Response: 27 

FBC considers the most prevalent “behind the meter” installations to be either measures taken 28 

to reduce load, such as demand response, or customer-owned generation such as solar 29 

installations that typically enroll in FBC’s Net Metering program. As described in Section 4.2 of 30 

the Application, Demand Response was considered in the alternatives analysis. Since the target 31 

capacity of the Demand Response pilot was insufficient to support any deferral of the project, 32 

this was determined to be not feasible. The impact of solar installations are discussed in the 33 

responses to ICG IR1 1.5 to 1.8. 34 
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 1 

 2 

 3 

1.4 Please comment on the feasibility of demand response measures for delaying 4 

the KBTA?  Please identify any triggered demand response in the past five years 5 

on the 138 kV distribution system? 6 

  7 

Response: 8 

Please refer to the response to CEC IR1 9.4 regarding the feasibility of DR measures to defer 9 

the Project.  FBC has not triggered any demand response in the last five years. 10 

 11 

 12 

 13 

1.5 Please quantify current solar installations in the service area of the 138 kV 14 

distribution system?  Please identify the quantity of solar power on the 138 kV 15 

distribution system that has been modeled in the transmission planning study? 16 

  17 

Response: 18 

Among FBC’s direct customers in the Kelowna area, there are approximately 175 grid-tie solar 19 

installations in service. These systems are connected at secondary distribution voltages. 20 

Cumulatively, these systems have a gross peak capacity of approximately 1.65 MW. 21 

Of these systems, 144 have been in service since 2019 or earlier. As such, the impact of these 22 

solar installations has largely been captured in actual substation peak load data (by offsetting 23 

customer consumption) and hence the load profile for the Kelowna area. Additionally, the total 24 

peak capacity of these systems amounts to approximately 0.5 percent of Kelowna area summer 25 

peak load. In this manner, the impact of solar power is included in the transmission planning 26 

study without the need to manually model solar installations. 27 

 28 

 29 

 30 

1.6 Has FBC conducted a correlation study between the timing of summer peak 31 

demand hours, and the corresponding generation of solar installations?  If not, 32 

why not? 33 

  34 



FortisBC Inc. (FBC or the Company) 

Application for a Certificate of Public Convenience and Necessity for the 

Kelowna Bulk Transformer Addition Project (the Application) 

Submission Date: 

July 9, 2020 

Response to Industrial Customers Group (ICG) Information Request (IR) No. 1 Page 3 

 

Response: 1 

As described in the response to ICG IR1 1.5, solar installations are not manually modeled in 2 

transmission studies. As such, it is not necessary to conduct a study of the correlation between 3 

summer peak demand and solar generation at this time. 4 

 5 

 6 

 7 

1.7 Please identify and explain the availability factor appropriate for modeling solar 8 

generation during peak demand hours? 9 

  10 

Response: 11 

As described in the response to ICG IR1 1.5, solar installations are not manually modeled in 12 

transmission studies. As such, FBC has not established an appropriate availability factor for 13 

solar generation during peak demand hours. 14 

 15 

 16 

 17 

1.8 Please identify the amount of solar generation required by year during the 18 

summer peak hour(s) to keep the loading of the existing LEE and DGB 19 

transformers within the N-1 system planning reliability limit? 20 

  21 

Response: 22 

The Kelowna area summer peak load forecast increases by approximately 6 MW per year. As 23 

such, solar generation would need to provide firm summer peak load reductions beginning in 24 

2022 with an incremental capacity of approximately 6 MW for each year of deferral. Beginning in 25 

2027, the solar generation would also be required to provide an incremental load reduction of 26 

approximately 4.5 MW per year at winter peak for each year of deferral. In the Kelowna area 27 

over the past five years, an average of 0.26 MW of peak solar capacity has been installed per 28 

year, which does not approach the pace of the forecast load growth. Further, measures such as 29 

storage would likely be required to ensure that variable solar generation provides firm load 30 

reductions.  31 

Finally, it is unlikely that solar resources would be feasible for significant winter peak load 32 

reductions since winter peak in the Kelowna area typically occurs after sunset.  Accordingly, 33 

solar resources is not a feasible alternative to the proposed Project. 34 

 35 

 36 
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 1 

1.9 Please provide a graph comparing the growth of the peak demand with the 2 

growth of energy requirements?  3 

  4 

Response: 5 

The load growth in the preamble is referring to growth in peak demand.  FBC does not forecast 6 

energy requirements at the area level and is therefore unable to provide the requested 7 

comparison.  8 

  9 
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2.0 Reference: Exhibit B-1, Section 3.2, p. 12 1 

“In addition, FBC provides electricity to BC Hydro to service its approximately 8,000 2 

customers in the Duck Lake area…” 3 

2.1 Please file and explain the Duck Lake Wheeling Agreement and any other 4 

contracts for electricity service supplied by FBC and required by BC Hydro to 5 

service the Duck Lake area?   6 

  7 

Response: 8 

The Duck Lake Wheeling Agreement, FBC’s Tariff Supplement No. 9, is provided as Attachment 9 

2.1.  No other contracts are required for FBC to provide wheeling service in respect of the Duck 10 

Lake area. 11 

 12 

 13 

 14 

2.2 Please explain how BC Hydro service to the Duck Lake area is relevant to FBC 15 

planning criteria? 16 

  17 

Response: 18 

As described in the responses to BCUC IR1 2.3 and 2.3.1, this electricity is supplied from FBC’s 19 

138 kV Kelowna system and is included in FBC’s peak load forecast for the Kelowna area. 20 

 21 

 22 

 23 

2.3 Please identify the period of time the KBTA Project could be deferred if the BC 24 

Hydro Duck Lake area loads were to be removed from the FBC system? 25 

  26 

Response: 27 

Hypothetically, if the BC Hydro Duck Lake load were to be removed, the Kelowna area summer 28 

peak load would exceed the threshold of 315 MW in 2026 (the forecast is 317 MW for 2026).  In 29 

this scenario, the KBTA Project could be delayed from 2022 to 2025 (three years).  30 

  31 
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3.0 Reference: BC Hydro West Kelowna Transmission Project found at: 1 

https://www.bchydro.com/energy-in-2 

bc/projects/wktp.html#alternatives  3 

“Alternative 3d: To FortisBC 4 

Alternative 3d proposes connecting our Westbank Substation to the FortisBC system 5 

and would require the following to be built by BC Hydro: 6 

- A new substation on Westbank First Nation land or in the City of West Kelowna; 7 

- Transmission line to connect the new substation to FortisBC's Saucier substation in 8 

Kelowna; and, 9 

- Distribution line to connect the new substation with the existing Westbank 10 

Substation in the City of West Kelowna. 11 

We're working with FortisBC to determine the feasibility of Alternative 3d.” 12 

3.1 Please provide a status update of the discussions with BC Hydro regarding the 13 

West Kelowna Transmission Project.   14 

  15 

Response: 16 

Please refer to the response to BCUC IR1 9.2. 17 

 18 

 19 

 20 

3.2 Please identify the period of time the KBTA Project could be deferred if a source 21 

of supply could be provided at the Saucier substation as contemplated in the 22 

reference above? 23 

  24 

Response: 25 

FBC believes that the question above has erroneously assumed that Saucier would be a point 26 

of import into the FBC transmission network.  As explained in the response to BCUC IR1 9.2, 27 

the BC Hydro proposal would increase, not decrease, peak load on the FBC Kelowna area 28 

transmission network, which would intensify the need for the KBTA Project.   29 

 30 

 31 

 32 

3.3 Please discuss why BC Hydro’s West Kelowna Transmission Project was not 33 

identified as one of the options considered as an alternative to the KBTA Project? 34 

  35 

https://www.bchydro.com/energy-in-bc/projects/wktp.html#alternatives
https://www.bchydro.com/energy-in-bc/projects/wktp.html#alternatives
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Response: 1 

Please refer to the response to ICG IR1 3.2. 2 

  3 

 4 

 5 

 6 

3.4 Please identify any other potential interconnection points for power purchases 7 

from BC Hydro or any upgrades to the BC Hydro transmission and distribution 8 

system that may either be an alternative to or delay the KBTA Project? 9 

  10 

Response: 11 

FBC does not believe that there are any other alternatives that are viable. 12 

  13 
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4.0 Reference: Exhibit B-1, Section 3.2, p. 13 1 

“While there are no significant condition issues known for these transformers at present, 2 

FBC discusses the impact of operating the transformers above normal operating limits in 3 

Section 3.5.” 4 

4.1 Please confirm or explain otherwise that the condition of the existing equipment, 5 

including 230kV/138 kV transformers at LEE, is not relevant to the need for 6 

KBTA project as determined by planning criteria? 7 

  8 

Response: 9 

Confirmed. 10 

 11 

 12 

 13 

5.0 Reference: Exhibit B-1, Section 3.3.2, p. 15 14 

“FBC forecasts regional load growth using historical regional load data.” 15 

5.1 Please file the historical regional load data referenced in the quote above,  and 16 

include any load data on the 138 kV distribution system relied on to determine 17 

the need for the KBTA?  18 

  19 

Response: 20 

Please refer to the table below which shows historical regional peak load data for the Kelowna 21 

area for years 2010-2019. These values are a sum of the non-coincident peaks for all stations 22 

within the Kelowna area, including the Duck Lake BC Hydro load.  23 

As explained in the response to BCUC IR1 4.4, area peak forecasts are created by taking the 24 

total forecast system load in the Resource Planning forecast and distributing this load among 25 

FBC substations based on the Distribution Load Forecast prepared by regional engineers.  26 

 27 

 28 

 29 

 30 

5.2 Please file available load data and any analysis of such data for each of the 12 31 

substations serviced by the 138 kV distribution system?   If FBC does not use 32 

Region Season 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

NOK Summer 261,907      271,395      288,453      305,287      314,110      322,702      310,627      317,920      328,596      323,555      

NOK Winter 293,292      337,299      292,829      320,345      310,325      296,338      324,972      308,413      317,264      342,468      

*Values in kVA
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substation specific load data for transmission planning studies, please explain 1 

why not? 2 

  3 

Response: 4 

The forecast substation load data used for transmission planning studies is provided in the 5 

tables below: 6 

 7 

This substation load data is based on the annual “1 in 20” load forecast and distributed among 8 

Kelowna substations as described in the response to BCUC IR1 4.4.  9 

 10 

 11 

 12 

5.3 Please identify any previous forecasts of the peak demand on the 138 kV 13 

distribution system used for system planning purposes that were not based on a 14 

“weather-normalized” forecast?   Please file the current forecast of peak demand 15 

on the 138 kV distribution system?  16 

  17 

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

Glenmore 40.9 41.3 41.9 42.4 42.9 43.3 43.9 44.4 44.9 45.4 45.9 46.4 46.9 47.5 48.0 48.5 49.0 49.6 50.1

Hollywood 36.2 36.4 36.8 37.3 37.8 38.2 38.6 39.1 39.5 40.0 40.4 40.9 41.3 41.8 42.3 42.7 43.2 43.7 44.2

OK Mission 26.6 26.8 27.2 27.5 27.8 28.1 28.4 28.8 29.1 29.4 29.8 30.1 30.4 30.8 31.1 31.5 31.8 32.2 32.5

Recreation 31.7 32.2 32.5 33.1 33.4 33.9 34.2 34.6 35.0 35.4 35.8 36.2 36.6 37.0 37.4 37.8 38.2 38.7 39.1

Sexsmith 29.2 29.5 29.9 30.2 30.5 30.9 31.3 31.6 32.0 32.3 32.7 33.1 33.4 33.8 34.2 34.6 34.9 35.3 35.7

Saucier 23.8 24.0 24.3 24.3 24.7 25.1 25.4 25.6 25.9 26.2 26.5 26.8 27.1 27.4 27.7 28.0 28.3 28.6 28.9

Joe Rich 3.0 3.0 3.1 3.1 3.2 3.2 3.2 3.3 3.3 3.3 3.4 3.4 3.5 3.5 3.5 3.6 3.6 3.7 3.7

Duck Lake 13.9 14.3 14.7 15.1 15.3 15.5 15.7 15.8 16.0 16.2 16.4 16.6 16.8 16.9 17.1 17.3 17.5 17.7 17.9

DUC BCH 31.1 31.3 31.4 31.6 32.0 32.4 32.9 33.3 33.6 34.1 34.5 34.9 35.3 35.8 36.2 36.6 37.1 37.5 37.9

D.G. Bell 18.2 18.2 18.5 18.7 18.9 19.2 19.4 19.6 19.8 20.1 20.3 20.5 20.7 21.0 21.2 21.4 21.7 21.9 22.2

Lee 7.8 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5

Ellison 23.9 24.2 24.4 25.1 25.4 25.7 26.4 26.8 27.1 27.4 27.7 28.0 28.3 28.6 28.9 29.2 29.6 29.9 30.2

Black Moutain 17.7 18.0 18.4 18.7 18.9 19.1 19.3 19.5 19.8 20.0 20.2 20.4 20.7 20.9 21.1 21.3 21.6 21.8 22.1

Big White 13.5 13.6 13.8 13.9 14.1 14.3 14.4 14.6 14.8 14.9 15.1 15.3 15.4 15.6 15.8 15.9 16.1 16.3 16.5

Benvoulin 22.9 23.2 23.4 23.7 24.0 24.3 24.6 24.9 25.1 25.4 25.7 26.0 26.3 26.6 26.9 27.2 27.5 27.8 28.1

Total 340.4 343.9 348.3 352.9 357.0 361.3 365.8 370.3 374.5 378.7 382.9 387.4 391.8 396.1 400.5 404.9 409.4 414.0 418.5

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

Glenmore 43.0 43.6 44.4 45.2 46.0 47.0 47.6 48.5 49.4 50.2 51.0 51.9 52.8 53.7 54.5 55.4 56.3 57.3 58.2

Hollywood 33.5 33.9 34.4 35.0 35.7 36.4 36.9 37.6 38.3 38.9 39.6 40.2 40.9 41.6 42.3 43.0 43.7 44.4 45.1

OK Mission 24.6 25.0 25.4 25.7 26.2 26.8 27.2 27.7 28.2 28.6 29.1 29.6 30.1 30.6 31.1 31.6 32.1 32.7 33.2

Recreation 28.1 29.0 29.7 30.1 30.6 31.3 31.7 32.3 32.9 33.5 34.0 34.6 35.2 35.8 36.3 36.9 37.5 38.1 38.8

Sexsmith 27.5 27.7 28.4 28.9 29.3 29.9 30.4 30.9 31.5 32.0 32.5 33.1 33.7 34.2 34.8 35.4 35.9 36.5 37.1

Saucier 20.3 21.0 21.2 21.3 21.8 22.3 22.7 23.0 23.4 23.8 24.2 24.6 25.1 25.5 25.9 26.3 26.7 27.2 27.6

Joe Rich 1.4 1.4 1.4 1.4 1.5 1.5 1.5 1.6 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.9

Duck Lake 13.1 13.6 13.9 14.4 14.7 15.0 15.2 15.5 15.8 16.1 16.3 16.6 16.9 17.2 17.4 17.7 18.0 18.3 18.6

DUC BCH 24.9 25.0 25.2 25.3 25.6 25.9 26.3 26.7 26.9 27.2 27.6 27.9 28.3 28.6 29.0 29.3 29.6 30.0 30.3

D.G. Bell 19.1 19.4 19.6 20.0 20.4 20.8 21.1 21.5 21.9 22.3 22.6 23.0 23.4 23.8 24.2 24.6 25.0 25.4 25.8

Lee 7.9 8.0 8.1 8.2 8.4 8.6 8.7 8.8 9.0 9.2 9.3 9.5 9.6 9.8 9.9 10.1 10.3 10.4 10.6

Ellison 24.2 24.4 24.6 25.5 26.0 25.5 27.2 27.7 28.2 28.7 29.2 29.7 30.2 30.7 31.2 31.7 32.2 32.8 33.3

Black Moutain 15.9 16.3 16.7 17.0 17.3 17.0 17.9 18.3 18.6 18.9 19.2 19.5 19.9 20.2 20.5 20.9 21.2 21.6 21.9

Big White 2.6 2.6 2.6 2.8 2.8 2.8 2.9 2.9 3.0 3.0 3.1 3.1 3.2 3.3 3.3 3.4 3.4 3.5 3.5

Benvoulin 23.5 23.9 24.2 24.6 25.1 25.7 26.0 26.5 27.0 27.4 27.9 28.3 28.8 29.3 29.8 30.3 30.8 31.3 31.8

Total 309.5 314.6 319.8 325.5 331.5 336.5 343.3 349.4 355.5 361.6 367.4 373.5 379.7 386.0 392.0 398.3 404.6 411.1 417.6

WINTER PEAK LOAD (MW)

SUMMER PEAK LOAD (MW)
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Response: 1 

As noted in the response to BCUC IR1 4.2, FBC has been using a “1 in 20” peak load forecast 2 

for planning purposes since at least 2011.  The following discussion of the Kelowna 138 kV 3 

system was included in FBC’s 2014-2018 PBR application, and describes the expectations 4 

regarding its timing based on earlier forecasts: 5 

…. 6 

The need for additional capacity was identified in past transmission planning 7 

studies as being driven by Kelowna area load growth. The need was further 8 

advanced with the transfer of the BC Hydro Winfield area load to the FortisBC 9 

Duck Lake substation in 2011. The required in-service date for this project 10 

(based on then current load forecasts) was 2015 and therefore was discussed in 11 

the 2012/13 CEP with the intention to develop a CPCN submission and have all  12 

engineering complete by the end of 2013. Since then the load forecast has been 13 

revised given  actual load data available from the BC Hydro Duck Lake load and 14 

the new FortisBC substations constructed in recent years. As well, growth rates 15 

have been reduced to reflect current economic conditions. The current load 16 

forecast indicates that the need for this project is deferred from 2015 to 2019.  17 

FortisBC intends to submit an application for a CPCN for this project 2 – 3 years 18 

in advance of the expected 2019 in-service date.1 19 

 20 

FBC has been able to defer construction of this project from 2019, however given the 21 

construction timeline for the Project, further delay would result in the potential violation of FBC’s 22 

planning criteria and operating orders by 2023. 23 

Please refer to the response to ICG IR1 5.2 for the current forecast of peak demand on the 138 24 

kV distribution system.  25 

  26 

                                                 
1  FBC 2014-2018 Multi-Year PBR Plan Application, page 227. 
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6.0 Reference: Exhibit B-1, Section 3.3.2, p. 15 1 

“… therefore historical load growth can be expected to produce a reasonable “status 2 

quo” load forecast.” 3 

6.1 Please explain whether and/or why a “status quo” load forecast does or does not 4 

account for possible weather extremes? 5 

  6 

Response: 7 

The “status quo” forecast referred to in the question is the energy forecast, which uses historical 8 

normalized data to forecast future loads; therefore, weather extremes are not accounted for in 9 

this forecast.  Weather extremes are not used for the purposes of forecasting FBC energy 10 

requirements since they can skew the loads, which increases variability in the forecast.   11 

  12 
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7.0 Reference: Exhibit B-1, Section 3.3.2, Figure 3-3, p. 17 1 

7.1 Please identify any CPCN granted to meet N-1 planning criteria for summer peak 2 

loads? 3 

  4 

Response: 5 

FBC does not have separate N-1 planning criteria specific to summer peak loads.  The system 6 

is required to be planned such that all projected customer loads are served during normal and 7 

single contingency operation, regardless of the season.  The Grand Forks Terminal Station 8 

Reliability Project, approved by Order C-2-19, was required for the same purpose of meeting 9 

FBC’s N-1 planning criteria.  In the Grand Forks area, the inability to meet the criteria would first 10 

occur during the winter season, while in the Kelowna area load is forecast to first exceed the 11 

transformer capacity limit in summer.  12 

 13 

 14 

 15 

7.2 Please prepare a load duration curve for summer peak loads on the 138 kV 16 

distribution system?  Please file a graph of actual daily peak demand for July and 17 

August, 2019 for the 138 kV distribution system?  Please file a graph of actual 18 

hourly peak demand for the day with the highest peak demand?    19 

  20 

Response: 21 

Please refer to Figure 1 below for a load duration curve for Kelowna 2019 summer peak loads. 22 

The Y-axis shows load in MW and the X-axis shows the total hours in the months of July and 23 

August. 24 
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Figure 1 1 

 2 

Please refer to Figure 2 below for actual daily peak demand for July and August 2019 (in MW) 3 

for the Kelowna area 138 kV transmission system. 4 
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Figure 2 1 

 2 

Please refer to Figure 3 below for actual hourly peak demand (in MW) for August 8, 2019, which 3 

was the day with the highest peak demand in summer 2019. 4 

Figure 3 5 
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 2 

 3 

7.3 Please prepare a graph similar to Figure 3-3 with a forecast peak demand based 4 

on low, medium and high forecast peak scenarios?  5 

  6 

Response: 7 

For system planning purposes, FBC does not forecast the peak demand based on low, medium 8 

and high forecast peak scenarios. Instead the peak forecast is based on historical peaks and 9 

escalated by the gross load growth rate.  10 

 11 

 12 

 13 

7.4 Please provide FBC’s policy on allowable post-contingency transformer loading?    14 

  15 

Response: 16 

The FBC policy on allowable post-contingency transformer loading states the following: 17 

After the loss of a single non-radial element (a single transmission line, 18 

transformer, power conditioning unit, or generator), the system shall be within 19 

emergency facility ratings and within emergency voltage limits and no loss of 20 

load shall occur.  No corrective operator action is allowed when determining 21 

whether emergency limits have been violated.  Normal, fast acting automatic 22 

equipment controls, including switching of reactive sources on local voltage 23 

control, shall be represented.  Slow acting controls such transformer tap 24 

changing and automatic generator controls shall not be represented.  The system 25 

shall be within the stated emergency limits without relying on special relaying 26 

schemes such as transfer trip of generation or opening of lines upon overloads or 27 

low voltage conditions. 28 

 29 

 30 

 31 

7.5 Please provide a summary of the policies of allowable post-contingency 32 

transformer loading used by utilities in the Western Electricity Coordinating 33 

Council (WECC) region.  If FBC has not conducted a survey of such typical 34 

policies, why not?  What would be the summer and winter post-contingency 35 

transformer limits under such other policies?  36 

  37 
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Response: 1 

Prior to December 2019, all utilities within the WECC region were under the direction of a single 2 

Reliability Coordinator, Peak Reliability.  The Peak Reliability System Operating Limits 3 

Methodology for the Operations Horizon defined the acceptable system performance for the 4 

post-contingency state for single contingencies in the operations horizon, which required all 5 

facilities to be within their emergency facility ratings and thermal limits.  All new Reliability 6 

Coordinators within WECC have developed a similar system operating limits methodology 7 

document, which means that all utilities in the WECC region are required to follow the same 8 

post-contingency transformer loading policy, which is that transformer loading must be within 9 

emergency ratings for post-contingency situations.  The BC Hydro System Operating Limits 10 

Methodology for Planning Horizon also has the same requirement. 11 

  12 
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8.0 Reference: Exhibit B-1, Section 3.5, p. 20 1 

“While transformers have an average life of 40 years, if a transformer is lightly loaded 2 

throughout its in-service life, the winding insulation can be expected to last longer; 3 

conversely, insulation life would be expected to be less than a year if the transformer is 4 

overloaded on a consistent basis. Each hour that a transformer is loaded above 5 

nameplate rating brings a corresponding increase in winding hotspot temperature that 6 

has a substantial negative impact on remaining expected lifespan.” 7 

8.1 Please provide the loading profile upon which the average transformer life of 40 8 

years is based.  Please reference the IEEE standard upon which this criterion is 9 

based. 10 

  11 

Response: 12 

FBC assumes an average transformer life of 40 years, based on the statistical risk of failure, not 13 

on loading levels. Based on industry standards, FBC considers that an acceptable risk of failure 14 

for a transmission station should be no higher than 2 percent. Per CIGRE WG 12-05, “An 15 

international survey on failures in large power transformers”, transmission transformers reach 16 

this risk level at around 40 years of age. 17 

 18 

 19 

 20 

8.2 Is it possible to calculate the expected average life of a transformer that is 21 

constantly loaded at half rating throughout its life?  If so, please provide that 22 

calculation. 23 

  24 

Response:  25 

FBC, in conjunction with a post-doctorate student from the University of BC Okanagan (UBCO), 26 

has developed a program that estimates the life expectancy of transformers based on design 27 

parameters, loading and ambient temperatures. The estimated calculation is based on IEEE 28 

C57.92 and is modified to improve accuracy and to suit FBC’s operating conditions.  Since the 29 

program is specific to FBC and is proprietary, FBC declines to provide the calculations. 30 

Considering available design data and annual ambient temperatures for Kelowna, if loaded to 31 

50 percent the life expectancy of one of the LEE transformers is approximately 54 years while 32 

the life expectancy of the DGB transformer is approximately 50 years.    33 

 34 

 35 

 36 
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8.3 Please quantify, in hours, the reduction in lifetime for a transformer that is 1 

overloaded by 5%, 10% and 15% of nameplate rating for 1 hour, 10 hours and 24 2 

hours if the loading prior to the overloading was a) 100% of nameplate rating and 3 

b) 50% of nameplate rating. 4 

  5 

Response: 6 

FBC quantifies the requested reductions in transformer life in the tables below.  For illustration, 7 

FBC provides two examples: 8 

 For a transformer previously loaded to 100 percent of nameplate rating, a ten hour 9 

period of overloading by 15 percent would reduce the life expectancy of the transformer 10 

by 16.3 hours. 11 

 Similarly, for a transformer that was historically loaded to 50 percent of nameplate, a ten 12 

hour period of overloading by 15 percent of nameplate rating would reduce the life 13 

expectancy by 14.2 hours. 14 

1. Calculations for a daily average ambient temperature of 0℃ 15 

a) Prior loading of 100% of nameplate rating  16 

Overload 
Overload duration 

(hour) 

Equivalent 
lifetime reduction 

(hour) 

5% 1 0.38 

10 5.20 

24 23.50 

10% 1 0.57 

10 9.50 

24 39.36 

15% 1 1.15 

10 16.30 

24 82.32 

b) Prior loading of 50% of nameplate rating 17 

Overload 
Overload duration 

(hour) 

Equivalent lifetime 
reduction during the 
overloading period 

(hour) 

5% 1 0.19 

10 4.40 

24 22.56 
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Overload 
Overload duration 

(hour) 

Equivalent lifetime 
reduction during the 
overloading period 

(hour) 

10% 1 0.23 

10 7.60 

24 41.04 

15% 1 0.28 

10 14.20 

24 73.00 

2. Calculations for a daily average ambient temperature of 30℃ 1 

a) Prior loading of 100% of nameplate rating 2 

Overload 
Overload duration 

(hour) 

Equivalent lifetime 
reduction during the 
overloading period 

(hour) 

5% 1 2.50 

10 77.52 

24 224.12 

10% 1 3.57 

10 131.58 

24 386.58 

15% 1 6.67 

10 222.22 

24 669.77 

b) Prior loading of 50% of nameplate rating 3 

Overload 
Overload duration 

(hour) 

Reduction of 
lifetime during the 
overloading period 

(hour) 

5% 1 0.58 

10 60.61 

24 206.45 

10% 1 1.04 

10 104.17 

24 357.76 
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Overload 
Overload duration 

(hour) 

Reduction of 
lifetime during the 
overloading period 

(hour) 

15% 1 1.49 

10 178.57 

24 619.35 

 1 

 2 

 3 

8.4 Please provide the complete nameplate drawings and/or data for the existing 4 

LEE and DGB transformers.  5 

  6 

Response: 7 

Please refer to the nameplate drawings provided in Attachment 8.4 for the existing LEE and 8 

DGB transformers. 9 

  10 
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9.0 Reference: Exhibit B-1, Section 4.4.1.1, p. 28 1 

“The existing 13 kV distribution bus and equipment would be demolished and removed 2 

from the station since the distribution supply is being eliminated.”  3 

9.1 Will the removed 13 kV distribution equipment be re-used elsewhere in FBC’s 4 

system? 5 

  6 

Response: 7 

Please refer to the response to BCUC IR1 20.1. 8 

 9 

 10 

 11 

9.2 Please provide dimensioned plan and section drawings for the existing and 12 

proposed LEE layout, identifying major equipment, under confidential submission 13 

if necessary. 14 

  15 

Response: 16 

The proposed LEE layout with dimensions and equipment labels was provided with the 17 

Application in Confidential Appendix A-2.  The overall General Arrangement of the existing LEE 18 

station (including demolition scope for Alternative A) was provided with the Application in 19 

Confidential Appendix A-1.  20 

Please refer to the confidential dimensioned General Arrangement drawings provided in 21 

Confidential Attachment 9.2 for the existing LEE station. 22 

FBC submits that the provision of  dimensioned section drawings is beyond the level of detail 23 

that is reasonably required for the BCUC to approve the KBTA Project.  Furthermore, the detail 24 

provided in the section drawings is preliminary and will be refined in the detailed design phase 25 

following approval of the CPCN. 26 

Attachment 9.2 is being filed confidentially pursuant to Section 18 of the BCUC’s Rules of 27 

Practice and Procedure regarding confidential documents as set out in Order G-15-19, on the 28 

basis that it contains sensitive technical information pertaining to the Company’s assets.  Public 29 

disclosure of the technical and engineering information contained in Attachment 9.2 elevates the 30 

risk of potential harm to FBC’s assets by persons with malicious intent, which could result in 31 

damage to the assets and/or limit, restrict or impair their operation.  Disclosure of this 32 

information could reasonably be expected to result in harm to the safety of the public, the 33 

Company’s employees, and the assets themselves.  Confidential Attachment 9.2 is being filed 34 

with the BCUC under separate cover and can be made available to registered parties upon 35 

providing a signed form of Confidentiality Declaration and Undertaking acceptable to the BCUC.  36 
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10.0 Reference: Exhibit B-1, Section 4.4.3.2, p. 32 1 

“These 2036 costs have been included in the 40 year financial analysis of this project for 2 

comparability to Alternatives A and B.”  3 

10.1 Please provide the “Levelized % Increase on 2019 rates” for Alternative C not 4 

including the 2036 costs? 5 

  6 

Response: 7 

The levelized percentage increase on 2019 rates for Alternative C, not including the 2036 costs, 8 

is 0.58 percent. However, as discussed in the response to BCUC IR1 15.2, the expected costs 9 

of the full forty year analysis period have been included to allow for an adequate comparison of 10 

the cost of service of each alternative.  Alternative C requires the additional fifth terminal 11 

transformer in 2036 and as result, that amount should be included in the cost of service and rate 12 

impact analysis.  13 

 14 

 15 

 16 

10.2 Please identify changes to Appendices C, C-2 and, C-3 that FBC believes would 17 

be necessary before those Financial Schedules could be filed on the public 18 

record of this proceeding? 19 

  20 

Response: 21 

Appendix C of the Application was filed confidentially on the following basis as outlined in FBC’s 22 

cover letter to the Application:2 23 

Appendices B and C include cost estimates, containing capital cost estimates for 24 

the Project. The capital spending amounts in these Appendices describe the 25 

costs of the various and specific Project components.  FBC intends to contract 26 

the majority of the construction for the KBTA Project; providing potential bidders 27 

with this information could reasonably be expected to prejudice FBC’s 28 

negotiating position when procuring contracts and could result in higher costs for 29 

the Project.  30 

In light of the above, once redacted to the level required to disclose them on the public record, 31 

the financial schedules would be of no value.  32 

Further, there would be no benefit to ICG from the Financial Schedules being amended and 33 

placed on the public record of the proceeding since two representatives of ICG have already 34 

received access to the confidential appendices. 35 

                                                 
2  Exhibit B-1, Application Cover Letter, p. 2. 
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