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REFER TO LIVE SPREADSHEET MODEL

Provided in electronic format only

(Accessible by opening the Attachments Tab in Adobe)

BC Hydro Public Electric Vehicle Fast Charging Service Rates Application



	Cover Letter
	Attachment 1 - BC Hydro's Excel Working Model of Expanded Table 3 Submitted as Exhibit B-14 for the Streamlined Review Process (SRP) and IR Response from Volume 2 Transcript, Page 421 View Excel


1. With Capital Contribution

		50 kW Stations												Cost Assumption per Application						Expanded Cost Assumptions

		Cost Assumptions per Application		Value		Units				Include/Exclude for Custom Scenario				Y		Y		Y		Y		Y		Y		Y		Custom Scenario

														Electricity Costs +		Maintenance Costs +		Capital Costs +		Energy Not Dispensed Cost +		Basic Charge +		Overhead Capital Costs +		Operational Cost

		Fiscal 2022 Medium General Service Rate		Value		Units				Utilization Rate (%)		Average Number of Charging Sessions per Station per month		Electricity Costs

Author: Exhibit B-1, Page 28. 
Equation 1: Rate to recover electricity costs =

{(Peak Demand x Demand Charge) / Average Number of Charging Session per Station per month + (Average Electricity Consumption per Charging Session x Energy Charge)} / Average Charging Session Length		Maintenance Costs

Author: Exhibit B-1, Page 29. 
Equation 2: Rate to recover station maintenance costs =

{(Annual Maintenance Costs) /12 months} / Average Number of Charging Session per Station per month / Average Charging Session Length		Capital Costs

Author: Exhibit B-1, Page 29. 
Equation 3: Rate to recover station capital costs =

{(Annualized Capital Costs) /12 months} / Average Number of Charging Session per Station per month / Average Charging Session Length		Energy Not Dispensed Cost		Basic Charge		Overhead Capital Costs		Operational Cost		Electricity Costs +Maintenance Costs +Capital Costs +Energy Not Dispensed Cost +Basic Charge +Overhead Capital Costs +Operational Cost

($/min)

		Demand Charge

Author: Exhibit B-1, Page 29. 

F2022 MGS rates from F2022 RRA Appendix Y (page 6):

https://www.bcuc.com/Documents/Proceedings/2020/DOC_60301_B-2-2-BCH-F22-RRA-Appendices-Public.
pdf.		5.39		$ per kW				3.0%		46		$   0.25		$   0.51		$   0.54		$   0.005		$   0.006		$   0.05		$   0.68		$2.04

		Energy Charge

Author: Exhibit B-1, Page 29. 

F2022 MGS rates from F2022 RRA Appendix Y (page 6):

https://www.bcuc.com/Documents/Proceedings/2020/DOC_60301_B-2-2-BCH-F22-RRA-Appendices-Public.
pdf.		9.63		cents per kWh				3.7%		57		$   0.21		$   0.41		$   0.44		$   0.005		$   0.005		$   0.04		$   0.55		$1.66

										3.72%		57		$   0.21		$   0.41		$   0.43		$   0.005		$   0.005		$   0.04		$   0.55		$1.66

		Fiscal 2020 BC Hydro EV Fast Charging Station Data		Value		Units				5.0%		77		$   0.17		$   0.30		$   0.32		$   0.005		$   0.004		$   0.03		$   0.41		$1.24

		Peak Demand

Author: Exhibit B-1, Page 29. 

The Peak Demand that can be drawn by an electric vehicle being charged.												

Author: Exhibit B-1, Page 28. 
Equation 1: Rate to recover electricity costs =

{(Peak Demand x Demand Charge) / Average Number of Charging Session per Station per month + (Average Electricity Consumption per Charging Session x Energy Charge)} / Average Charging Session Length		50		kW				5.5%		84		$   0.16		$   0.28		$   0.29		$   0.005		$   0.003		$   0.03		$   0.37		$1.13

		Average Electricity Consumption per Charging Session

Author: Exhibit B-1, Page 29. 

Based on data collected from BC Hydro’s fast charging stations from April 1, 2019 to March 31, 2020.														

Author: Exhibit B-1, Page 29. 
Equation 2: Rate to recover station maintenance costs =

{(Annual Maintenance Costs) /12 months} / Average Number of Charging Session per Station per month / Average Charging Session Length		13.10		kWh				10.0%		153		$   0.11		$   0.15		$   0.16		$   0.005		$   0.002		$   0.02		$   0.20		$0.65

		Average Charging Session Length

Author: Exhibit B-1, Page 29. 

Based on data collected from BC Hydro’s fast charging stations from April 1, 2019 to March 31, 2020.																

Author: Exhibit B-1, Page 29. 
Equation 3: Rate to recover station capital costs =

{(Annualized Capital Costs) /12 months} / Average Number of Charging Session per Station per month / Average Charging Session Length		28.60		minutes				15.0%		230		$   0.09		$   0.10		$   0.11		$   0.005		$   0.001		$   0.01		$   0.14		$0.45

										20.0%		307		$   0.07		$   0.08		$   0.08		$   0.005		$   0.001		$   0.01		$   0.10		$0.35

		Maintenance and Capital Costs		Value		Units

		Annual Maintenance Costs

Author: Exhibit B-1, Page 30. 

Maintenance costs are those costs associated with metering, repair and other station maintenance work and are approximately $8,000 per year per station. Not included are labour costs associated with electric vehicle infrastructure which are approximately $800,000 per year.

BC Hydro Response to BCOAPO IR 1.13.2 Response:
BC Hydro maintenance cost model is flexible to accommodate 25kW and 100kW chargers within estimated average of $8,000 per charger per year with designed uncertainty range. 		8,000		$ per year				Utilization Rate				Scenario 1		Scenario 2		Scenario 3		Scenario 4A		Scenario 4B		Scenario 4C		Scenario 4D		Scenario 5		Scenario 1A

		Capital Costs

Author: Exhibit B-1, Page 30. 

Capital costs are approximately $85,000 per dual station site, amortized over ten years net of contributions by third parties such as NRCan are included. Gross capital costs are approximately $235,000 per dual station site when contributions, which are not guaranteed, by third parties such as NRCan are not included.		85,000		$				(%)		Average Number of Charging Sessions per Station per Month		Electricity Costs (RS 1500 Equivalent)



($/min)		Electricity + Station Maintenance Costs




($/min)		Electricity +  Maintenance + Capital Costs



($/min)		Electricity +  Maintenance + Capital Costs + Energy Not Dispensed)

($/min)		Electricity +  Maintenance + Capital Costs + Basic Charge


($/min)		Electricity +  Maintenance + Capital Costs + Overhead Capital Costs

($/min)		Electricity +  Maintenance + Capital Costs + Operational Costs


($/min)		Electricity +  Maintenance + Capital Costs + Energy Not Dispensed + Basic Charge + Overhead Capital Costs + Operational Costs 

($/min)		Electricity Costs + Energy Not Dispensed + Basic Charge


($/min)

		Number of months in a year		12		months per year				3.0%		46		$0.25		$0.76		$1.29		$1.30		$1.30		$1.35		$1.97		$2.04		$0.26

		Amortized Period		10		Years				3.7%		57		$0.21		$0.62		$1.06		$1.06		$1.06		$1.10		$1.61		$1.66		$0.22

		Expanded Cost Assumptions		Value		Units				3.72%		57		$0.21		$0.62		$1.05		$1.06		$1.06		$1.10		$1.60		$1.66		$0.22

										5.0%		77		$0.17		$0.47		$0.79		$0.80		$0.80		$0.83		$1.20		$1.24		$0.18

		Percentage of dispensed energy (Rebuttle)

Author: Exhibit B-10-1:

"The overall percentage of energy dispensed to vehicles relative to metered energy to the fast charging station sites is 89 per cent, based on the available sample size and data."		89%		%				5.5%		84		$0.16		$0.43		$0.73		$0.73		$0.73		$0.76		$1.10		$1.13		$0.16

										10.0%		153		$0.11		$0.26		$0.42		$0.42		$0.42		$0.44		$0.62		$0.65		$0.11

		Basic Charge

Author: Exhibit B-1, Page 29. 

F2022 MGS rates from F2022 RRA Appendix Y (page 6):

https://www.bcuc.com/Documents/Proceedings/2020/DOC_60301_B-2-2-BCH-F22-RRA-Appendices-Public.
pdf.		26.61		cents per day				15.0%		230		$0.09		$0.19		$0.29		$0.30		$0.30		$0.31		$0.43		$0.45		$0.09

		Number of days in a year		365		days per day				20.0%		307		$0.07		$0.15		$0.23		$0.24		$0.23		$0.24		$0.33		$0.35		$0.08

		Total Operating Cost

Author: Total Operating Costs:

BC Hydro EV Fast Charging Rate Application
Sreamlined Review Process - July 28, 2021 - Volume 2 - Page 253, Line 2:

"The total cost of the items listed is approximately 1.35 million."

		1,350,000		$ per year

		Capital overhead costs (proportion of captial cost)

Author: Capital Overhead Cost Assumption:

BC Hydro EV Fast Charging Rate Application
Sreamlined Review Process - July 28, 2021 - Volume 2 - Page 290, Line 16-18:

"For the capital
overhead cost, that includes things like upstream from
the meter, and this was in scenario 4C of Exhibit B-
14, and that was about 10 percent of the -- estimate
at 10 percent of the capital costs of 85,000. And so
10 percent would be about 8500 in a year."
		10%		%

		Number of stations in F22

Author: Author:
BCOAPO IR 1.13.3

As presented in the Fiscal 2022 Revenue Requirements Application (RRA), BC Hydro forecasts 96 eligible charging stations at the beginning of fiscal 2022 and 155 eligible charging stations at the end of fiscal 2022 for an average of approximately 126 chargers in-service in fiscal 2022.		126		stations











2. Without Capital Contribution

		50 kW Stations												Cost Assumption per Application						Expanded Cost Assumptions

		Cost Assumptions per Application		Value		Units				Include/Exclude for Custom Scenario				Y		Y		Y		Y		Y		Y		Y		Custom Scenario

														Electricity Costs +		Maintenance Costs +		Capital Costs +		Energy Not Dispensed Cost +		Basic Charge +		Overhead Capital Costs +		Operational Cost

		Fiscal 2022 Medium General Service Rate		Value		Units				Utilization Rate (%)		Average Number of Charging Sessions per Station per month		Electricity Costs

Author: Exhibit B-1, Page 28. 
Equation 1: Rate to recover electricity costs =

{(Peak Demand x Demand Charge) / Average Number of Charging Session per Station per month + (Average Electricity Consumption per Charging Session x Energy Charge)} / Average Charging Session Length		Maintenance Costs

Author: Exhibit B-1, Page 29. 
Equation 2: Rate to recover station maintenance costs =

{(Annual Maintenance Costs) /12 months} / Average Number of Charging Session per Station per month / Average Charging Session Length		Capital Costs

Author: Exhibit B-1, Page 29. 
Equation 3: Rate to recover station capital costs =

{(Annualized Capital Costs) /12 months} / Average Number of Charging Session per Station per month / Average Charging Session Length		Energy Not Dispensed Cost		Basic Charge		Overhead Capital Costs		Operational Cost		Electricity Costs +Maintenance Costs +Capital Costs +Energy Not Dispensed Cost +Basic Charge +Overhead Capital Costs +Operational Cost

($/min)

		Demand Charge

Author: Exhibit B-1, Page 29. 

F2022 MGS rates from F2022 RRA Appendix Y (page 6):

https://www.bcuc.com/Documents/Proceedings/2020/DOC_60301_B-2-2-BCH-F22-RRA-Appendices-Public.
pdf.		5.39		$ per kW				3.0%		46		$   0.25		$   0.51		$   1.49		$   0.005		$   0.006		$   0.15		$   0.68		$3.08

		Energy Charge

Author: Exhibit B-1, Page 29. 

F2022 MGS rates from F2022 RRA Appendix Y (page 6):

https://www.bcuc.com/Documents/Proceedings/2020/DOC_60301_B-2-2-BCH-F22-RRA-Appendices-Public.
pdf.		9.63		cents per kWh				3.7%		57		$   0.21		$   0.41		$   1.21		$   0.005		$   0.005		$   0.12		$   0.55		$2.51

										3.72%		57		$   0.21		$   0.41		$   1.20		$   0.005		$   0.005		$   0.12		$   0.55		$2.50

		Fiscal 2020 BC Hydro EV Fast Charging Station Data		Value		Units				5.0%		77		$   0.17		$   0.30		$   0.89		$   0.005		$   0.004		$   0.09		$   0.41		$1.87

		Peak Demand

Author: Exhibit B-1, Page 29. 

The Peak Demand that can be drawn by an electric vehicle being charged.												

Author: Exhibit B-1, Page 28. 
Equation 1: Rate to recover electricity costs =

{(Peak Demand x Demand Charge) / Average Number of Charging Session per Station per month + (Average Electricity Consumption per Charging Session x Energy Charge)} / Average Charging Session Length		50		kW				5.5%		84		$   0.16		$   0.28		$   0.81		$   0.005		$   0.003		$   0.08		$   0.37		$1.71

		Average Electricity Consumption per Charging Session

Author: Exhibit B-1, Page 29. 

Based on data collected from BC Hydro’s fast charging stations from April 1, 2019 to March 31, 2020.														

Author: Exhibit B-1, Page 29. 
Equation 2: Rate to recover station maintenance costs =

{(Annual Maintenance Costs) /12 months} / Average Number of Charging Session per Station per month / Average Charging Session Length		13.10		kWh				10.0%		153		$   0.11		$   0.15		$   0.45		$   0.005		$   0.002		$   0.04		$   0.20		$0.96

		Average Charging Session Length

Author: Exhibit B-1, Page 29. 

Based on data collected from BC Hydro’s fast charging stations from April 1, 2019 to March 31, 2020.																

Author: Exhibit B-1, Page 29. 
Equation 3: Rate to recover station capital costs =

{(Annualized Capital Costs) /12 months} / Average Number of Charging Session per Station per month / Average Charging Session Length		28.60		minutes				15.0%		230		$   0.09		$   0.10		$   0.30		$   0.005		$   0.001		$   0.03		$   0.14		$0.66

										20.0%		307		$   0.07		$   0.08		$   0.22		$   0.005		$   0.001		$   0.02		$   0.10		$0.50

		Maintenance and Capital Costs		Value		Units

		Annual Maintenance Costs

Author: Exhibit B-1, Page 30. 

Maintenance costs are those costs associated with metering, repair and other station maintenance work and are approximately $8,000 per year per station. Not included are labour costs associated with electric vehicle infrastructure which are approximately $800,000 per year.

BC Hydro Response to BCOAPO IR 1.13.2 Response:
BC Hydro maintenance cost model is flexible to accommodate 25kW and 100kW chargers within estimated average of $8,000 per charger per year with designed uncertainty range. 		8,000		$ per year				Utilization Rate				Scenario 1		Scenario 2		Scenario 3		Scenario 4A		Scenario 4B		Scenario 4C		Scenario 4D		Scenario 5		Scenario 1A

		Capital Costs

Author: Exhibit B-1, Page 30. 

Capital costs are approximately $85,000 per dual station site, amortized over ten years net of contributions by third parties such as NRCan are included. Gross capital costs are approximately $235,000 per dual station site when contributions, which are not guaranteed, by third parties such as NRCan are not included.		235,000		$				(%)		Average Number of Charging Sessions per Station per Month		Electricity Costs (RS 1500 Equivalent)



($/min)		Electricity + Station Maintenance Costs




($/min)		Electricity +  Maintenance + Capital Costs



($/min)		Electricity +  Maintenance + Capital Costs + Energy Not Dispensed

($/min)		Electricity +  Maintenance + Capital Costs + Basic Charge


($/min)		Electricity +  Maintenance + Capital Costs + Overhead Capital Costs

($/min)		Electricity +  Maintenance + Capital Costs + Operational Costs


($/min)		Electricity +  Maintenance + Capital Costs + Energy Not Dispensed + Basic Charge + Overhead Capital Costs + Operational Costs 

($/min)		Electricity Costs + Energy Not Dispensed + Basic Charge


($/min)

		Number of months in a year		12		months per year				3.0%		46		$0.25		$0.76		$2.25		$2.25		$2.25		$2.39		$2.92		$3.08		$0.26

		Amortized Period		10		Years				3.7%		57		$0.21		$0.62		$1.83		$1.83		$1.83		$1.95		$2.38		$2.51		$0.22

		Expanded Cost Assumptions		Value		Units				3.72%		57		$0.21		$0.62		$1.82		$1.83		$1.83		$1.94		$2.37		$2.50		$0.22

										5.0%		77		$0.17		$0.47		$1.36		$1.37		$1.37		$1.45		$1.77		$1.87		$0.18

		Percentage of dispensed energy (Rebuttle)

Author: Exhibit B-10-1:

"The overall percentage of energy dispensed to vehicles relative to metered energy to the fast charging station sites is 89 per cent, based on the available sample size and data."		89%		%				5.5%		84		$0.16		$0.43		$1.24		$1.25		$1.25		$1.33		$1.62		$1.71		$0.16

										10.0%		153		$0.11		$0.26		$0.70		$0.71		$0.71		$0.75		$0.91		$0.96		$0.11

		Basic Charge

Author: Exhibit B-1, Page 29. 

F2022 MGS rates from F2022 RRA Appendix Y (page 6):

https://www.bcuc.com/Documents/Proceedings/2020/DOC_60301_B-2-2-BCH-F22-RRA-Appendices-Public.
pdf.		26.61		cents per day				15.0%		230		$0.09		$0.19		$0.48		$0.49		$0.49		$0.51		$0.62		$0.66		$0.09

		Number of days in a year		365		days per day				20.0%		307		$0.07		$0.15		$0.37		$0.38		$0.38		$0.40		$0.48		$0.50		$0.08

		Total Operating Cost

Author: Total Operating Costs:

BC Hydro EV Fast Charging Rate Application
Sreamlined Review Process - July 28, 2021 - Volume 2 - Page 253, Line 2:

"The total cost of the items listed is approximately 1.35 million."

		1,350,000		$ per year

		Capital overhead costs (proportion of captial cost)

Author: Capital Overhead Cost Assumption:

BC Hydro EV Fast Charging Rate Application
Sreamlined Review Process - July 28, 2021 - Volume 2 - Page 290, Line 16-18:

"For the capital
overhead cost, that includes things like upstream from
the meter, and this was in scenario 4C of Exhibit B-
14, and that was about 10 percent of the -- estimate
at 10 percent of the capital costs of 85,000. And so
10 percent would be about 8500 in a year."
		10%		%

		Number of stations in F22

Author: Author:
BCOAPO IR 1.13.3

As presented in the Fiscal 2022 Revenue Requirements Application (RRA), BC Hydro forecasts 96 eligible charging stations at the beginning of fiscal 2022 and 155 eligible charging stations at the end of fiscal 2022 for an average of approximately 126 chargers in-service in fiscal 2022.		126		stations











3. Summary



				50 kW Station Including Capital Cost Contribution

				Utilization Rate				Scenario 1		Scenario 2		Scenario 3		Scenario 4A		Scenario 4B		Scenario 4C		Scenario 4D		Scenario 5		Scenario 1A

				(%)		Average Number of Charging Sessions per Station per Month		Electricity Costs (RS 1500 Equivalent)



($/min)		Electricity + Station Maintenance Costs




($/min)		Electricity +  Maintenance + Capital Costs



($/min)		Electricity +  Maintenance + Capital Costs + Energy Not Dispensed)

($/min)		Electricity +  Maintenance + Capital Costs + Basic Charge


($/min)		Electricity +  Maintenance + Capital Costs + Overhead Capital Costs

($/min)		Electricity +  Maintenance + Capital Costs + Operational Costs


($/min)		Electricity +  Maintenance + Capital Costs + Energy Not Dispensed + Basic Charge + Overhead Capital Costs + Operational Costs 

($/min)		Electricity Costs + Energy Not Dispensed + Basic Charge


($/min)

				3.0%		46		$0.25		$0.76		$1.29		$1.30		$1.30		$1.35		$1.97		$2.04		$0.26

				3.7%		57		$0.21		$0.62		$1.06		$1.06		$1.06		$1.10		$1.61		$1.66		$0.22

				3.72%		57		$0.21		$0.62		$1.05		$1.06		$1.06		$1.10		$1.60		$1.66		$0.22

				5.0%		77		$0.17		$0.47		$0.79		$0.80		$0.80		$0.83		$1.20		$1.24		$0.18

				5.5%		84		$0.16		$0.43		$0.73		$0.73		$0.73		$0.76		$1.10		$1.13		$0.16

				10.0%		153		$0.11		$0.26		$0.42		$0.42		$0.42		$0.44		$0.62		$0.65		$0.11

				15.0%		230		$0.09		$0.19		$0.29		$0.30		$0.30		$0.31		$0.43		$0.45		$0.09

				20.0%		307		$0.07		$0.15		$0.23		$0.24		$0.23		$0.24		$0.33		$0.35		$0.08



				50 kW Not Including Capital Cost Contribution

				Utilization Rate				Scenario 1		Scenario 2		Scenario 3		Scenario 4A		Scenario 4B		Scenario 4C		Scenario 4D		Scenario 5		Scenario 1A

				(%)		Average Number of Charging Sessions per Station per Month		Electricity Costs (RS 1500 Equivalent)



($/min)		Electricity + Station Maintenance Costs




($/min)		Electricity +  Maintenance + Capital Costs



($/min)		Electricity +  Maintenance + Capital Costs + Energy Not Dispensed

($/min)		Electricity +  Maintenance + Capital Costs + Basic Charge


($/min)		Electricity +  Maintenance + Capital Costs + Overhead Capital Costs

($/min)		Electricity +  Maintenance + Capital Costs + Operational Costs


($/min)		Electricity +  Maintenance + Capital Costs + Energy Not Dispensed + Basic Charge + Overhead Capital Costs + Operational Costs 

($/min)		Electricity Costs + Energy Not Dispensed + Basic Charge


($/min)

				3.0%		46		$0.25		$0.76		$2.25		$2.25		$2.25		$2.39		$2.92		$3.08		$0.26

				3.7%		57		$0.21		$0.62		$1.83		$1.83		$1.83		$1.95		$2.38		$2.51		$0.22

				3.72%		57		$0.21		$0.62		$1.82		$1.83		$1.83		$1.94		$2.37		$2.50		$0.22

				5.0%		77		$0.17		$0.47		$1.36		$1.37		$1.37		$1.45		$1.77		$1.87		$0.18

				5.5%		84		$0.16		$0.43		$1.24		$1.25		$1.25		$1.33		$1.62		$1.71		$0.16

				10.0%		153		$0.11		$0.26		$0.70		$0.71		$0.71		$0.75		$0.91		$0.96		$0.11

				15.0%		230		$0.09		$0.19		$0.48		$0.49		$0.49		$0.51		$0.62		$0.66		$0.09

				20.0%		307		$0.07		$0.15		$0.37		$0.38		$0.38		$0.40		$0.48		$0.50		$0.08







