Appendix 8.1
Portfolio Analysis Data




Portfolio Analysis Input Variables for Industrial Activity Scenarios

The following data inputs were used in the portfolio analysis of the industrial activity scenarios and
adjusted as specified in the sensitivity scenarios.

Input Variable Reference

Energy and peak demand 20-Year Energy and Peak Demand Forecast 2016-2035

Social cost of carbon (SCC) Appendix 6.2 Social Cost of Carbon

Fuel price forecast Appendix 6.1 Fuel Price Forecast

Global Warming Potential (GWP) Appendix 5.1 Greenhouse Gas Emission Life Cycle Assessment
of Resource Options (ArcticCan Energy Services 2016)

Transmission Cost Appendix 5.21 Transmission Options Evaluation (Midgard
2016)

Renewable Cap Chapter 8 Portfolio Analysis (Section 8.2)




Very Low Industrial Activity

Figure 1: Very Low Industrial Activity Portfolio, Energy
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Table 1:Very Low Industrial Activity Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5
YEC Thermal Diesel 0.4 04 04 04 03[ 03 03 03 03 03 03 03 03 03 03 03 03 03 03
AEY Thermal Diesel 0.1 o.1f o.1f o.1f 0.1 0. o012} 0.1} 01 o0.1f o0.1f 0.1 0.1 0.1 01} 0.1 01 01f 0.1
YEC Thermal NG 0.0f 00 0.0 0.0 00 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
YEC Wind 0.5 05[ 05 05 05 05 05 05 05 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
DSM 0.0 5.1 71 9.0 99 10.8 11.7] 12.5| 12.5| 12.5 12,5 125 12.5| 12.5| 12.5] 12.5| 12.5| 12.5 12.5
Thermal - 3rd NG Engine 0.o0f 00 01 0.1 031 0.1 o024 o012 01 01 01/ 0.1 01 0.1 0.1 o0.1f 01f 01 0.1
Battery 0.0f 00 00 00 00 00 0.0 00 o00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Uprate 0.0f 0.0 0.0 111 111} 11.1] 11.1f 11.1f 13.5( 13,5 13,5 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5 13.5
MLESP 00 00 00 00 00 0.0 00 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
SLESP 00 00 00 00 00 00 o0.0 00 O00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Thermal - Diesel 00f 00 00 00 02 02 02 02 02 04 04 04 04 04 04 04 04 04 04
Thermal - LNG 00 00 00 00 00 00 0.0 0.0 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 0.0 0.0 10.2] 10.2] 10.2] 10.2] 10.2] 10.2] 10.2( 10.2| 10.2 10.2] 10.2] 10.2] 10.2| 10.2
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Waste-to-Energy 00 00 00 00 O0Q 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Biogas 0.0 00} 0.0] 0.0f 0.0f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0
Biomass 0.00 0.0] 00] 0.0f 0.0f 0.0f 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Solar 0.0f 0.0 o0.0f 0.0f 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0f 0.0
Mayo Hydro Refurbishment 0.0f 00 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2|] 16.2] 16.2| 16.2| 16.2[ 16.2




Figure 2: Very Low Industrial Activity Portfolio, Capacity
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Table 2:Very Low Industrial Activity Portfolio, Energy

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0f 32.0f 32.0[ 32.0f 32.1 32.1] 32.1f 32.1] 32.1] 32.1] 321 32.1} 32.1] 32.1} 32.1] 32.1f 32.1] 32.1f 321
YEC Thermal Diesel 30.3( 30.3] 30.3| 30.3] 21.8| 21.8] 21.8| 21.8] 21.8| 21.8] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8[ 21.8
AEY Thermal Diesel 4.1 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 4.1
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.0f 0.0 0.0 0.0 00 00 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
DSM 0.00 04/ 05 06/ 06 07 07 07 07 07 07/ 07/ 07/ 07 07 07 07 07 07
Thermal - 3rd NG Engine 0.0 0.0 4.4 44 44 4.4 4.4 44 44 44 44 44 44 4.4 4.4 4.4 44 44 4.4
Battery 0.0f 00 00 36 36 36/ 3.6 3.6 36 36 36 36 36 36 3.6 36 36 36 3.6
Uprate 00f o0 00 17 174 17 17 17 17 17 17 17| 17/ 17 17| 17 17| 17 1.7
MLESP 00 00 00 00 00 0.0 00 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
SLESP 00 00 00 00 00 0.0 0.0 00 O00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Thermal - Diesel 0.00 0.0 0.0 0.0 20.0f 20.0f 20.0f 20.0f 20.0 30.0 30.0] 30.0] 30.0] 30.0f 30.0f 30.0f 30.0 30.0, 30.0
Thermal - LNG 00 00 00 00 00 00 0.0 0.0 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 00 00 00 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Waste-to-Energy 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Biogas 0.0) 00} 0.0] 0.0f 0.0f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0
Biomass 0.00 0.0 00] 0.0f 0.0 0.0 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Solar 0.0f 0.0 o0.0f 0.0f 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Mayo Hydro Refurbishment 0.0f 00f 00f 00 00 16 16| 16| 16| 16| 16/ 16/ 16/ 16 16 1.6/ 16/ 16 16




Table 3: Very Low Industrial Activity Portfolio Summary

Installed Capacity
Resource Option
(MW]
2018
Demand Side Management 1.3
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Whitehorse Uprate 1.7
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
2025
Aishihik Uprate 1.3
2026
Thermal Diesel - Takhini Substation 10.0
Grand Total 45.0
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost: $207.4

Present Value:

Fixed Costs $97.6 [A]
Variable Costs $37.0 [B]
Total Costs $134.5 [C] = [A] + [B]

This portfolio generates an average of 99.8% renewable energy over the 20 year planning period, under
average water assumptions.



Low Industrial Activity

Figure 3: Low Industrial Activity Portfolio, Energy
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Table 4: Low Industrial Activity Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5
YEC Thermal Diesel 0.4 04 04 04 03[ 03 03 03 03 03 03 03 03 03 03 03 03 03 03
AEY Thermal Diesel 0.1 o.1f o.1f o.1f 0.1 0. o012} 0.1} 01 o0.1f o0.1f 0.1 0.1 0.1 01} 0.1 01 01f 0.1
YEC Thermal NG 0.0f 00 0.0 0.0 00 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
YEC Wind 0.5 05[ 05 05 05 05 05 05 05 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
DSM 0.0 5.1 71 9.0 99 10.8 11.7] 12.5| 12.5| 12.5 12,5 125 12.5| 12.5| 12.5] 12.5| 12.5| 12.5 12.5
Thermal - 3rd NG Engine 0.o0f 00 01 0.1 031 0.1 o024 o012 01 01 01/ 0.1 01 0.1 0.1 o0.1f 01f 01 0.1
Battery 0.0f 00 00 00 00 00 0.0 00 o00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Uprate 0.0f 0.0f 0.0] 13.5 13.5 13.5| 13.5 13.5 13.5 13.5 13.5| 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5 13.5
MLESP 00 00 00 00 00 0.0 00 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
SLESP 00 00 00 00 00 00 o0.0 00 O00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Thermal - Diesel 00f 00 00 00 02 02 02 02 02 04 04 04 04 04 04 04 04 04 04
Thermal - LNG 00 00 00 00 00 00 0.0 0.0 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 0.0 0.0 10.2] 10.2] 10.2] 10.2] 10.2] 10.2] 10.2( 10.2| 10.2 10.2] 10.2] 10.2] 10.2| 10.2
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Waste-to-Energy 00 00 00 00 O0Q 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Biogas 0.0 00} 0.0] 0.0f 0.0f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0
Biomass 0.00 0.0] 00] 0.0f 0.0f 0.0f 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Solar 0.0f 0.0 o0.0f 0.0f 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0f 0.0
Mayo Hydro Refurbishment 0.0f 00 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2|] 16.2] 16.2| 16.2| 16.2[ 16.2




Figure 4: Low Industrial Activity Portfolio, Capacity
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Table 5: Low Industrial Activity Portfolio, Capacity

. Dependable Capacity (MW)
Resource Option

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0f 32.0/ 32.0[ 32.0] 32.1 32.1| 32.1 32.1| 32.1| 32.1| 32.1| 32.1| 32.1] 32.1| 32.1] 32.1 32.1] 32.1 321
YEC Thermal Diesel 30.3( 30.3| 30.3| 30.3|] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8
AEY Thermal Diesel 41 4.1 41 4.1 41 4.1 41 41 41| 41 41| 41 41 41 4.1 41 4.1 41 41
YEC Thermal NG 88/ 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00f o00f 00 00 00 00 0.0 0.0 00 00f 00 00 00 0.0 0.0 0.0 00 00
DSM 0.00 04 05 06 06 07 07 07 07 07 07/ 07/ 07/ 07 07 07 07 07 07
Thermal - 3rd NG Engine 0.0 00| 44 44 4.4 4.4 4.4 44 44 44 44 44 44 44 4.4 4.4 44 44 44
Battery 0.0f o0o0f 00 36 36 36/ 3.6/ 36/ 36/ 36/ 36 36 36 36 36 36 36 36 3.6
Uprate 00f o0o0 00 17 17/ 17/ 17| 17| 17 17 17| 17| 17 17 17| 17 17| 17| 1.7
MLESP 00 00 00 00 00 o0.0 00 00 00 00 00 00 0.0 0.0 o00 00 00 00 0.0
SLESP 00 00 00 00 00 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.00 0.0 0.0 0.0f 20.00] 20.0f 20.0f 20.0f 20.0 30.0 30.0 30.0] 30.0; 30.0f 30.0 30.0| 30.0 30.0] 30.0
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 o00 O00 ©00 00 00 00 00 00 00 0.0 0.0 0.0
Pumped Storage 00 00 00 00 00 00 oO00 00 00 00 00 00 00 00 00 o00 00 00 o0.0
Waste-to-Energy 00 00 00 00 00 00 00 O00O 00 00 00 00 00 00 00 o000 0.0 00 oO0.0
Biogas 0.0/ 00/ 00| 0.0 o0.0f 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Biomass 0.00 0.0/ 00| 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00f 00 00 0.0 0.0 0.0 00 00
Solar 00| 00 0.0 00 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 00f 0.0
Mayo Hydro Refurbishment 00| 00f o00f 00 00 16/ 16/ 16| 16| 16| 16| 16/ 16/ 16 1.6/ 1.6/ 1.6/ 16| 1.6




Table 6: Low Industrial Activity Portfolio Summary

Installed Capacity
Resource Option
[(Mw]
2018
Demand Side Management 1.3
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 13
Whitehorse Uprate 1.7
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
2026
Thermal Diesel - Takhini Substation 10.0
Grand Total 45.0
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $207.4

Present Value

Fixed Costs $97.6 [A]
Variable Costs $37.8 [B]
Total Costs $135.4 [C] = [A] + [B]

This portfolio generates an average of 99.8% renewable energy over the 20 year planning period, under
average water assumptions.



Low Industrial Activity with Minto Mine Closing Early and Eagle Gold Project

Figure 5: Low Industrial Activity with Minto Closing Early and Eagle Gold Project Portfolio, Energy

0 o
- m u ; :
.
.
.
.
.

Annual Energy (GWh)

600

550

500

45|

=]

400

35

=]

300

25

o

200

15

o

100

5

o

0

2017 2018 2019

s YEC Hydro
. YEC Wind
. Uprate
. PP - SOP

2020

2021

2022 2023 2024 2025

s YEC Thermal Diesel
— DSM
MLESP
. Vayo Hydro Refurbishment

2026

2027 2028 2029 2030

AEY Thermal Diesel
Thermal - 3rd NG Engine
[ SLESP
. Small Hydro

2031

2032 2033 2034

m YEC Thermal NG
I Battery

mmm Thermal - Diesel
=0 Energy requirement

2035



Table 7: Low Industrial Activity with Minto Closing Early and Eagle Gold Project Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
Battery 0.0 00 00 o00f 18 16/ 0.0 0.0 00 00 00 19 19 0.0 0.0 0.0 00 00 00
AEY Thermal Diesel 0.1 o.1, o.1f o1 o0.1f 0.1 o0.1f 0. 0.1 0.1 0.1 0.1 01, o0.1f 01} 0.1f 0.1 0.1f 0.1
YEC Hydro 460.7] 460.7( 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
Uprate 0.0 0.0f 0.0f 13.5| 13.5] 13.5] 13.5] 13.5] 13.5| 13.5[ 13.5| 13.5| 13.5| 13.5] 13.5] 13.5] 13.5] 13.5[ 13.5
YEC Thermal Diesel 0.4 04 04 04 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
IPP - SOP 0.00 0.0f 00 0.0 0.0f 10.2] 10.2] 10.2] 10.2| 10.2 10.2| 10.2| 10.2| 10.2] 10.2] 10.2|] 10.2| 10.2 10.2
MLESP 00f 00f 00 00 00 75 75 75 75 75 75 75 7.5 7.5 7.5/ 7.5 75/ 75 75
SLESP 0.0f 0.0f 0.0] 10.0] 10.0 10.0] 10.0f 10.0f 10.0f 10.0f 10.0 10.0] 10.0] 10.0] 10.0f 10.0f 10.0f 10.0f 10.0
YEC Thermal NG 0.0f 00 00 00 269 87 00 00 00 00 00 05 38 00 0.0 0.0 0.0 00 0.0
YEC Wind 0.5 05/ 05 05 05 05 05 05 05 00 00 00 00 00 00 0.0 0.0 0.0 0.0
DSM 0.0 51 71 9.0 11.0f 11.9 12.8] 13.6/ 14.4 152 16.0] 16.8] 16.8] 16.8 16.8] 16.8] 16.8] 16.8] 16.8
Thermal - Diesel 00f 00 00 00 02 02 02 02 02 02 02 026 02 02 02 02 02 0.2 0.2
Thermal - 3rd NG Engine 00 00 01 0.1 125 31 oy o234 o014 01 01 01 17 031 o031 o023 01 01 0.1
Thermal - LNG 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Small Hydro 0.0 00 00 00 0.0 0.0 317 317 317 317 317 317 317 317 317 317 317 31.7] 29.4
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Waste-to-Energy 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Biogas 0.0 00} 0.0} 0.0f 0.0f 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0
Biomass 0.0 0.0] 00] 0.0f 0.0 0.0 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Solar 0.0f 0.0 o0.0f o0.0f 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Mayo Hydro Refurbishment 0.0f 00 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2|] 16.2] 16.2| 16.2| 16.2[ 16.2




Figure 6: Low Industrial Activity with Minto Closing Early and Eagle Gold Project Portfolio, Capacity
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Table 8: Low Industrial Activity with Minto Closing Early and Eagle Gold Project Portfolio, Capacity

Resource Option

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
Battery 0.0 0.0} 00| 36| 36 36/ 36/ 36/ 36/ 36| 36/ 36 36 36 36 3.6 36/ 36/ 36
AEY Thermal Diesel 4.1 4.1 41| 41 41 41 41 4.1 41 41 41 41 41 41 41 4.1 41 41 41
YEC Hydro 32.0 32.0] 32.0[ 32.0] 32.1f 32.1] 32.1f 32.1] 32.1] 32.1} 32.1] 32.1} 32.1] 32.1f 32.1] 32.1f 32.1] 32.1f 32.1
Uprate 0.0f o0o0f oo 17/ 17 17 17 171 1.7 17{ 17( 17| 17 17 17 17| 17| 1.7 1.7
YEC Thermal Diesel 30.3| 30.3[ 30.3| 30.3] 21.8] 21.8] 21.8] 21.8] 21.8| 21.8[ 21.8[ 21.8| 21.8] 21.8] 21.8] 21.8] 21.8| 21.8| 21.8
IPP - SOP 0.00 0.0f 00 00 00 00 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 0.0 0.0
MLESP 00f 00f 00 00 00 0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 0.0 00 0.0
SLESP 0.0f 00 00 00 00 00 0.0 00 o00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 00 00 00 00 00 0.0 00 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
DSM 00 04 05 06 08 08 08 08 08 08 08 08 08 0.8 0.8 0.8 0.8 0.8 0.8
Thermal - Diesel 0.00 0.0 0.0f 0.0 20.0f 20.00 20.0f 20.0f 20.0] 20.0 20.0] 20.0f 20.0] 20.0f 20.0] 20.0] 20.0 20.0] 20.0
Thermal - 3rd NG Engine 0.0 0.0 44 4.4 44 44 4.4 4.4 4.4 44 44 4.4 4.4 44 44 4.4 4.4 4.4 4.4
Thermal - LNG 00 00 00 00 00 00 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Small Hydro 00 00 00 00 00 00 813 813 81 81 81 81 81 81 81 81 81 81 81
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Waste-to-Energy 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Biogas 0.0) 00} 0.0] 0.0f 0.0f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0
Biomass 0.00 0.0 00] 0.0f 0.0 0.0 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Solar 0.0f 0.0 o0.0f 0.0f 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Mayo Hydro Refurbishment 0.0f 00f 00f 00 00 16 16| 16| 16| 16| 16/ 16/ 16/ 16 16 1.6/ 16/ 16 16




Table 9: Low Industrial Activity with Minto Closing Early and Eagle Gold Project Portfolio Summary

Installed
Resource Option Capacity
[(Mw]
2018
Demand Side Management 1.5
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 1.3
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
2023
Drury Creek Small Hydro 8.1
Grand Total 43.3
Cost
Cost Components . Comment
[2016 SMillions]
S
Portfolio Capital Cost 298.6
Optimization Results (Present Value)
S
Fixed Costs 130.2 [A]
S
Variable Costs 49.1 [B]
S
Total Costs 179.4 [C] = [A] + [B]

This portfolio generates an average of 99.3% renewable energy over the 20 year planning period, under
average water assumptions.



Medium Industrial Activity

Figure 7: Medium Industrial Activity Portfolio, Energy
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Table 10: Medium Industrial Activity Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
Battery 0.00 0.0} o0.0f 00 00 19 15 18 0.0 0.0 16/ 19 19 0.0 00 0.0 00 0.0 o0.0
AEY Thermal Diesel 0.1 o.1, o.1f o1 o0.1f 0.1 o0.1f 0. 0.1 0.1 0.1 0.1 01, o0.1f 01} 0.1f 0.1 0.1f 0.1
YEC Hydro 460.7] 460.7( 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
Uprate 0.0 0.0f 0.0f 13.5| 13.5] 13.5] 13.5] 13.5] 13.5| 13.5[ 13.5| 13.5| 13.5| 13.5] 13.5] 13.5] 13.5] 13.5[ 13.5
YEC Thermal Diesel 0.4 04 04 04 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
IPP - SOP 0.00 0.0f 00 0.0 0.0f 10.2] 10.2] 10.2] 10.2| 10.2 10.2| 10.2| 10.2| 10.2] 10.2] 10.2|] 10.2| 10.2 10.2
MLESP 00f 00f 00 00 00 75 75 75 75 75 75 75 7.5 7.5 7.5/ 7.5 75/ 75 75
SLESP 0.0f 0.0f 0.0] 10.0] 10.0 10.0] 10.0f 10.0f 10.0f 10.0f 10.0 10.0] 10.0] 10.0] 10.0f 10.0f 10.0f 10.0f 10.0
YEC Thermal NG 0.0f 0.0f 0.0 14.3] 57.8 23.1] 11.3] 14.3] 0.0f 0.0 00 09 36 00 0.0 0.0 0.0 00 0.0
YEC Wind 0.5 05/ 05 05 05 05 05 05 05 00 00 00 00 00 00 0.0 0.0 0.0 0.0
DSM 0.0 51 71 9.0 11.0f 13.00 14.9] 16.7] 17.5| 183 19.1] 20.8 20.8] 20.8 20.8] 20.8 20.8] 20.8] 20.8
Thermal - Diesel 00f 00 00 00 02 02 02 02 02 02 02 026 02 02 02 02 02 0.2 0.2
Thermal - 3rd NG Engine 0.0 00 0.1 6.8 265 107 51 62 01 01 01 01 14 o031 o031 o023 01 01 0.1
Thermal - LNG 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Small Hydro 0.0 00 00 00 00 00 0.0 0.0 317 317 317 317 317 317 317 317 317 31.7] 29.4
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Waste-to-Energy 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Biogas 0.0 00} 0.0} 0.0f 0.0f 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
Biomass 0.00 0.0] 00] 0.0f 0.0f 0.0f 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Solar 0.0l 0.0 o0.0f o0.0f 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0f 0.0
Mayo Hydro Refurbishment 0.0f 00 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2|] 16.2] 16.2| 16.2| 16.2[ 16.2




Figure 8: Medium Industrial Activity Portfolio, Capacity
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Table 11: Medium Industrial Activity Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
Battery 0.0 0.0} 00| 36| 36 36/ 36/ 36/ 36/ 36| 36/ 36 36 36 36 3.6 36/ 36/ 36
AEY Thermal Diesel 4.1 4.1 41| 41 41 41 41 4.1 41 41 41 41 41 41 41 4.1 41 41 41
YEC Hydro 32.0 32.0] 32.0[ 32.0] 32.1f 32.1] 32.1f 32.1] 32.1] 32.1} 32.1] 32.1} 32.1] 32.1f 32.1] 32.1f 32.1] 32.1f 32.1
Uprate 0.0f o0o0f oo 17/ 17 17 17 171 1.7 17{ 17( 17| 17 17 17 17| 17| 1.7 1.7
YEC Thermal Diesel 30.3| 30.3[ 30.3| 30.3] 21.8] 21.8] 21.8] 21.8] 21.8| 21.8[ 21.8[ 21.8| 21.8] 21.8] 21.8] 21.8] 21.8| 21.8| 21.8
IPP - SOP 0.00 0.0f 00 00 00 00 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 0.0 0.0
MLESP 00f 00f 00 00 00 0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 0.0 00 0.0
SLESP 0.0f 00 00 00 00 00 0.0 00 o00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 00 00 00 00 00 0.0 00 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
DSM 00f 04 05 06 08 09 10 120 121 12 121 13 13 13 13 1.3 13 1.3 13
Thermal - Diesel 0.00 0.0 0.0f 0.0 20.0f 20.00 20.0f 20.0f 20.0] 20.0 20.0] 20.0f 20.0] 20.0f 20.0] 20.0] 20.0 20.0] 20.0
Thermal - 3rd NG Engine 0.0 0.0 44 4.4 44 44 4.4 4.4 4.4 44 44 4.4 4.4 44 44 4.4 4.4 4.4 4.4
Thermal - LNG 00 00 00 00 00 00 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Small Hydro 00 00 00 00 00 00 00 00 81 81 81 81 81 81 81 81 81 81 81
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Waste-to-Energy 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Biogas 0.0) 00} 0.0] 0.0f 0.0f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0
Biomass 0.00 0.0 00] 0.0f 0.0 0.0 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Solar 0.0f 0.0 o0.0f 0.0f 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Mayo Hydro Refurbishment 0.0f 00f 00f 00 00 16 16| 16| 16| 16| 16/ 16/ 16/ 16 16 1.6/ 16/ 16 16




Table 12: Medium Industrial Activity Portfolio Summary

Installed Capacity
Resource Option
[(Mw]
2018
Demand Side Management 1.9
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 13
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
2025
Drury Creek Small Hydro 8.1
Grand Total 43.7
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $298.6

Present Value

Fixed Costs $122.7 [A]
Variable Costs $74.4 [B]
Total Costs $197.1 [C] = [A] + [B]

This portfolio generates an average of 98.1% renewable energy over the 20 year planning period, under
average water assumptions.



High Industrial Activity Scenario

Figure 9: High Industrial Activity with Capped Intermittent and Committed Resources Portfolio, Energy
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Table 13: High Industrial Activity with Capped Intermittent and Committed Resources Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04| 04 04 523[ 35 03] 03] 03] 03] 03 03 03 03 03 03 03 03 03
AEY Thermal Diesel 0.1f o.1f o.1f o.1f 47 0.2 o014 01 o01f o0.1f o0.1f 0.1 0.1 0.1 0.1 01 01f 01f 0.1
YEC Thermal NG 0.0 35.4| 60.8] 66.5| 77.1 72.4| 47.7] 53.5| 58.6| 60.7] 51.4/ 29.1] 3.8 0.00 0.0f 0.0 0.0f 0.0 0.0
YEC Wind 0.5/ 05[ 05 05 05 05 05 05 05 00 00 00 00 0.0 0.0 0.0 0.0 00 0.0
DSM 0.0 5.1 7.1 9.0 11.0 13.0] 14.9] 16.7| 18.4] 20.2| 21.9| 23.7| 23.7| 23.7| 23.7| 23.7| 23.7| 23.7| 23.7
Thermal - 3rd NG Engine 0.0l 0.0 28.2] 28.8] 38.5| 34.7| 21.2| 23.9| 27.0 28.4| 23.3] 11.2] 15 0.1 0.1 0.1 01 01 0.1
Battery 0.0f 00f 00 00 00 00 0.0 o00 00 00 00 17 14 0.0 0.0 0.0 00 00 0.0
Uprate 0.00 0.0f 0.0 13.5 13.5] 13.5 13.5] 13.5 13.5| 13.5 13.5| 13.5| 13.5| 13.5| 13.5| 13.5] 13.5| 13.5] 13.5
MLESP 0.0f 00 00 00 00 75 75 75 75 75 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
SLESP 0.0 0.0 0.00 10.0f 10.0f 10.0f 10.0f 10.0f 10.0 10.0 10.0] 10.0; 10.0f 10.0f 10.0f 10.0 10.0] 10.0] 10.0
Thermal - Diesel 0.0 00 00 0.0 484 7.8 0.2 02 02 04 04 04 04 04 04 04 04 04 04
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
IPP - SOP 000 00 0.0 00 0.0 102 10.2] 10.2] 10.2] 10.2| 10.2] 10.2 10.2] 10.2 10.2] 10.2( 10.2] 10.2] 10.2
Small Hydro 00 00 00 0.0 0.0 0.0 317 317 317 317 317 317 317 317 27.3] 27.1] 23.8 218 21.7
Wind 0.0 00 00 0.0 0.0 575 57.5 575 575 575 575 575 575 57.3 573 573 57.3] 57.3] 57.3
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 O00 00 00 00 00 00 o00 00 0.0 0.0
Waste-to-Energy 00 00 00 00 O0OQ 00 00 00 00 00 00 00 0O 00 00 00 00 00 0.0
Biogas 0.00 00| 0.0 0.0f 0.0f 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.0 00} 00] 0.0f o0.0f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 00
Solar 0.00 0.0 00] 0.0 0.0f 00/ 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mayo Hydro Refurbishment 0.0f 0.0f 0.0f 0.0/ 0.0 16.2] 16.2] 16.2] 16.2[ 16.2[ 16.2| 16.2| 16.2] 16.2] 16.2] 16.2] 16.2| 16.2( 16.2




Figure 10: High Industrial Activity with Capped Intermittent and Committed Resources Portfolio, Capacity
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Table 14: High Industrial Activity with Capped Intermittent and Committed Resources Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0] 32.0| 32.0f 32.0f 32.1 32.1| 32.1] 32.1] 32.1] 32.1| 32.1f 32.1f 32.1} 32.1] 32.1] 32.1] 32.1] 32.1] 321
YEC Thermal Diesel 30.3|] 30.3] 30.3| 30.3| 21.8[ 21.8| 21.8] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8] 21.8| 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.0f 00 o00f 00 00 00 0.0 0.0 00 oO00 00 00 00 0.0 0.0 0.0 0.0 00 0.0
DSM 000 04/ 05 06/ 08 09 10 12| 13| 14 15 16 16 16 16 16/ 1.6 16 16
Thermal - 3rd NG Engine 0.0 0.0 44 44 44 4.4 4.4 44 44 44 44 44 4.4 4.4 4.4 4.4 44 44 4.4
Battery 0.0f 00 00 36 36 36/ 3.6 36 36 36 36 36 36 36 36 3.6 36 36 3.6
Uprate 00 o0 00 17 17 17 17 17 17 17 17| 17/ 171 17 17| 17 17| 1.7 1.7
MLESP 00 00 00 00 0.0 0.0 0.0 O00 00 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0
SLESP 00 00 00 00 00 0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.00 0.0 0.0 0.00 20.0] 20.0f 20.0f 20.0f 20.0 30.0 30.0] 30.0; 30.0f 30.0f 30.0f 30.0f 30.0 30.0] 30.0
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
IPP - SOP 00 00 00 00 00 00 00 O00 00 00 00 00 00 00 0.0 0.0 00 0.0 0.0
Small Hydro 00 00 00 00 00 00 81 81 81 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 0O 00 o0 O00 00 00 00 00 00 o00 o000 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OQ O0Q 00 O00 00 00 00 00 0O 00 00 00 00 00 0.0
Biogas 0.00 00| 0.0 0.0f 00f 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.0 00} 00] 0.0 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 00
Solar 0.0 0.0 00] 0.0f 0.0f 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mayo Hydro Refurbishment 0.0 00f 0.0f 0.0 00 16/ 16/ 16/ 16[ 16 16/ 16/ 16 1.6/ 1.6/ 1.6/ 16 16/ 1.6




Table 15: High Industrial Activity with Capped Intermittent and Committed Resources Portfolio Summary

. Installed Capacity
Resource Option
(Mw]
2018
Demand Side Management 2.2
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 1.3
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
Wind - Miller's Ridge 20.0
2023
Small Hydro - Drury Creek 8.1
2026
Thermal Diesel - Takhini Substation 10.0
Grand Total 74.0
Cost
Cost Components . Comment
[2016 SMillions]
$
Portfolio Capital Cost 414.0
Optimization Results (Present Value)
$
Fixed Costs 150.9 [A]
$
Variable Costs 294.8 [B]
$
Total Costs 445.7 [C]=[A] + [B]

This portfolio generates an average of 91.9% renewable energy over the 20 year planning period, under
average water assumptions.



Table 8.6. Resources selected for the five major industrial scenario

Scenario -> Very Low Low Early Minto Closure Medium High

2018 DSM DSM DSM DSM DSM

2019 3rd NG Engine 3rd NG Engine 3rd NG Engine 3rd NG Engine 3rd NG Engine

2020 Battery (Takhini) Battery (Takhini) Battery (Takhini) Battery (Takhini) Battery (Takhini)

2020 Aishihik uprate Aishihik uprate Aishihik uprate Aishihik uprate

2020 Whitehorse uprate Whitehorse uprate Whitehorse uprate Whitehorse uprate Whitehorse uprate

2020 SLESP SLESP SLESP

2021 Diesel 20 MW (Takhini) [Diesel 20 MW (Takhini) [Diesel 20 MW (Takhini) |Diesel 20 MW (Takhini) |Diesel 20 MW (Takhini)

2021

2022 Mayo Refurbishment Mayo Refurbishment Mayo Refurbishment Mayo Refurbishment Mayo Refurbishment

2022 Standing Offer Program [Standing Offer Program |Standing Offer Program |Standing Offer Program |Standing Offer Program

2022 MLESP MLESP MLESP

2022 Wind 20 MW (Thulsoo Mt.)

2023 Small Hydro (Drury Lake) Small Hydro (Drury Lake)

2025 Aishihik re-runnering Small Hydro (Drury Lake)

2026 Diesel 10 MW (Takhini) |Diesel 10 MW (Takhini) Diesel 10 MW (Takhini)
Renewble Energy (%) 99.8 99.8 99.3 98.1 91.9
Total Cost SM S 1345 | S 135.4 | S 179.4 | S 197.1 | S 445.7
Fixed Cost SM S 97.6 | $ 97.6 | S 130.2 | S 122.7 | S 150.9
Variable Cost SM S 37.01S 37.8|S 491 | S 74.4 | S 294.8
Portfolio Capital Cost SM | $ 2074 | S 207.4 | S 2986 | S 298.6 | S 414.0




Low Industrial Activity without Social Cost of Carbon

Figure 11: Low Industrial Activity with No Price on Carbon Portfolio, Energy
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Table 16: Low Industrial Activity with No Price on Carbon Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04| 04/ 04 03[ 03 03 03 03] 03 03 03 03 03 03 03 03 03 03
AEY Thermal Diesel 0.1 o.1f o.1f o.1f 0.1 0. 0.1 01 o01f o0.1f o0.1f 0.1 0.1 0.1 0.1 01 01f 01f 0.1
YEC Thermal NG 0.0f 00f 00 0.0 00 00 0.0 00 OO0 00 00 00 00 0.0 0.0 00 o00 o0 0.0
YEC Wind 0.5 05[ 05 05 05 05 05 05 05 00 00 00 00 0.0 0.0 0.0 0.0 00 0.0
DSM 0.0 5.1 71 9.0 9.9 10.8 117 12.5| 12,5 12,5 125 12.5| 12.5] 12.5] 12.5| 12.5| 12.5 12.5[ 12.5
Thermal - 3rd NG Engine 0.0 00 01 0.1 031 0.2 o014 o021 01 01 01 01 0.1 0.1 o01f o01f 01 01 0.1
Battery 0.0f 00f 00 00 00 00 0.0 00 O00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Uprate 0.00 0.0 0.0 11.1f 11.1}) 11.1f 13.5 13.5( 13.5| 13.5 13.5| 13.5| 13.5| 13.5| 13.5 13.5] 13.5| 13.5] 13.5
MLESP 00 00 00 00 0.0 0.0 0.0 O00 00 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0
SLESP 00 00 00 00 00 o0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.0 00 00 00 02 02 02 02 02 04 04 04 04 04 04 04 04 04 04
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
IPP - SOP 00 00 0.0 0.0 0.0 102 10.2f 10.2] 10.2( 10.2] 10.2{ 10.2] 10.2] 10.2] 10.2] 10.2] 10.2] 10.2| 10.2
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 0O 00 00 O00 00 00 00 00 00 o00 o000 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OQ O0Q 00 00 00 00 00 00 0O 00 00 00 00 00 0.0
Biogas 0.00 00| 0.0f 0.0f 0.0 0.0 0.0 0.0 00 00 00f 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.0 00 00 0.0f 0.0 0.0/ 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Solar 0.00 0.0 00] 0.0 0.0f 00 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mayo Hydro Refurbishment 0.0f 0.0f 0.0f 0.0/ 0.0 16.2] 16.2] 16.2] 16.2{ 16.2[ 16.2| 16.2| 16.2] 16.2] 16.2] 16.2| 16.2| 16.2( 16.2




Figure 12: Low Industrial Activity with No Price on Carbon Portfolio, Capacity
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Table 17: Low Industrial Activity with No Price on Carbon Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0( 32.0/ 32.0 32.0) 32.1 32.1] 32.1f 32.1] 32.1| 32.1} 32.1] 32.1} 32.1} 32.1f 32.1] 32.1 32.1] 32.1f 321
YEC Thermal Diesel 30.3[ 30.3] 30.3| 30.3] 21.8| 21.8] 21.8| 21.8] 21.8| 21.8] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8[ 21.8
AEY Thermal Diesel 4.1 4.1 411 41 41 41 41 41 41 4.1 41 41 41 41 41 41 41 41 4.1
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.0f 0.0 0.0 0.0 00 00 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
DSM 00f 04/ 05 06 06 07 07 07[ 07( 07/ 07/ 07 07 07 07 07 07/ 07 0.7
Thermal - 3rd NG Engine 0.0 00 44 44 44 4.4 4.4 44 44 44 44 44 44 4.4 4.4 4.4 44 44 4.4
Battery 0.0f 00 00 36 36 36/ 36 3.6 36 36 36 36 36 36 36/ 36 3.6 36 3.6
Uprate 00 o0 00 17 17 17 17 17 17 17 17 17| 17/ 17 17| 17 17| 17| 1.7
MLESP 00 00 00 00 00 0.0 00 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
SLESP 00 00 00 00 00 00 o0.0 00 O00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Thermal - Diesel 0.00 0.0 0.0 0.0 20.0f 20.0f 20.0f 20.0f 20.0 30.0 30.0] 30.0] 30.0] 30.0f 30.0f 30.0f 30.0 30.0, 30.0
Thermal - LNG 00 00 00 00 00 00 00 0.0 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 00 00 00 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Waste-to-Energy 00 00 00 00 O0Q 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Biogas 0.0) 00} 0.0] 0.0f 0.0f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
Biomass 0.00 0.0] 00] 0.0f 0.0f 0.0 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Solar 0.0l 0.0 o0.0f o0.0f 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Mayo Hydro Refurbishment 0.0 00f 00f 00 00 16 16 16| 16| 16 16/ 16/ 16/ 16 16 1.6/ 16/ 16 16




Table 18: Low Industrial Activity with No Price on Carbon Portfolio Summary

Installed Capacity
Resource Option
(MW]
2018
Demand Side Management 1.3
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Whitehorse Uprate 1.7
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
2023
Aishihik Uprate 1.3
2026
Thermal Diesel - Takhini Substation 10.0
Grand Total 45.0
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $207.4
Present Value
Fixed Costs $97.6 [A]
Variable Costs $36.7 [B]
Total Costs $134.2 [C] =[A] + [B]

This portfolio generates 99.8% energy under average water assumptions.




Medium Industrial Activity without Social Cost of Carbon

Figure 13: Medium Industrial Activity with No Price on Carbon Portfolio, Energy
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Table 19: Medium Industrial Activity with No Price on Carbon Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04| 04/ 04 03[ 03 03 03 03] 03 03 03 03 03 03 03 03 03 03
AEY Thermal Diesel 0.1 o.1f o.1f o.1f 0.1 0. 0.1 01 o01f o0.1f o0.1f 0.1 0.1 0.1 0.1 01 01f 01f 0.1
YEC Thermal NG 0.00 0.0/ 0.0 13.5| 54.7 21.4| 10.7) 12.9) 0.0f 0.0 0.0f 1.00 3.6 0.0 00f 0.0 00f 0.0 0.0
YEC Wind 0.5 05[ 05 05 05 05 05 05 05 00 00 00 00 0.0 0.0 0.0 0.0 00 0.0
DSM 0.0 5.1 71 9.0 110 13.0f 14.9] 16.7] 17.5 183 19.1f 19.9| 19.9] 19.9] 19.9] 19.9] 19.9| 19.9| 19.9
Thermal - 3rd NG Engine 0.0f 00 0.1 76 296/ 12.3] 58 76 01/ 01 01 09 23 01 01f 01 01 01 0.1
Battery 0.0f 00 00 00 00 19 15 18 00 00 16 19 19 0.0 0.0 0.0 00 00 0.0
Uprate 0.00 0.0f 0.0 13.5 13.5] 13.5 13.5] 13.5 13.5| 13.5 13.5| 13.5| 13.5| 13.5| 13.5| 13.5] 13.5| 13.5] 13.5
MLESP 0.0f 00 00 00 00 75 75 75 75 75 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
SLESP 0.0 0.0 0.00 10.0f 10.0f 10.0f 10.0f 10.0f 10.0 10.0 10.0] 10.0] 10.0f 10.0f 10.0f 10.0| 10.0] 10.0] 10.0
Thermal - Diesel 00 00 00 00 02 02 02 02 02 02 02 02 02 02 02 02 02 02 0.2
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
IPP - SOP 000 00 0.0 00 0.0 102 10.2] 10.2] 10.2] 10.2| 10.2] 10.2 10.2] 10.2 10.2] 10.2( 10.2] 10.2] 10.2
Small Hydro 00 00 00 00 00 0.0 0.0 0.0 317 317 317 317 317 317 317 31.7] 31.7] 31.7| 29.4
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 O00 00 00 00 00 00 O00 00 0.0 0.0
Waste-to-Energy 00 00 00 00 OQ 00 00 00 00 00 00 00 0O 00 00 00 00 00 0.0
Biogas 0.00 00| 0.0] 0.0f 00f 0.0 0.0 00 00 00 00f 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.0 00} 00 0.0 o0.0f 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 00
Solar 0.0 0.0 00] 0.0 o0.0f 00 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mayo Hydro Refurbishment 0.0f 0.0f 0.0f 0.0/ 0.0 16.2] 16.2] 16.2] 16.2{ 16.2[ 16.2| 16.2| 16.2] 16.2] 16.2] 16.2| 16.2| 16.2[ 16.2




Figure 14: Medium Industrial Activity with No Price on Carbon Portfolio, Capacity
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Table 20: Medium Industrial Activity with No Price on Carbon Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0] 32.0| 32.0f 32.0f 32.1 32.1| 32.1] 32.1] 32.1] 32.1| 32.1f 32.1f 32.1} 32.1] 32.1] 32.1} 32.1] 32.1] 321
YEC Thermal Diesel 30.3|] 30.3] 30.3] 30.3| 21.8[ 21.8| 21.8] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8] 21.8| 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 411 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.0f 00 o00f 00 00 00 0.0 0.0 00 OO0 00 00 00 0.0 0.0 0.0 0.0 00 0.0
DSM 0.0f 04 05 06/ 08 09 10 12| 12 12 12 12| 121 12 12| 12| 12 12 1.2
Thermal - 3rd NG Engine 0.0 0.0 44 44 44 4.4 4.4 44 44 44 44 44 44 4.4 4.4 44 44 44 4.4
Battery 0.0f 00 00 36 36 36/ 3.6 36 36 36 36 36 36 36 36 3.6 36 36 3.6
Uprate 00 o0 00 17 17 17 17 17 17 17 17| 17/ 171 17 17 17 17| 1.7 1.7
MLESP 00 00 00 00 0.0 0.0 0.0 O00 00 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0
SLESP 00 00 00 00 00 0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.00 0.0 0.0 0.00 20.00 20.0f 20.0f 20.0f 20.0, 20.0 20.0] 20.0] 20.0f 20.0f 20.0f 20.0f 20.0 20.0] 20.0
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
IPP - SOP 00 00 00 00 00 00 00 O00 00 00 00 00 00 00 0.0 0.0 00 0.0 0.0
Small Hydro 00 00 00 00 00 00 00 00 81 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 0O 00 o0 O00 00 00 00 00 00 o00 O00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OQ O0Q 00 00 00 00 00 00 0O 00 00 00 00 00 0.0
Biogas 0.00 00| 0.0f 0.0f 0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.0 00} 00 0.0 0.0 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 00
Solar 0.0 0.0 00] 0.0f 0.0f 0.0/ 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mayo Hydro Refurbishment 0.0f 00f 0.0f 0.0 00 16/ 16/ 16| 16[ 16/ 16/ 16/ 16 1.6/ 1.6/ 1.6/ 16 16/ 1.6




Table 21: Medium Industrial Activity with No Price on Carbon Portfolio Summary

Installed Capacity
Resource Option
[(Mw]
2018
Demand Side Management 1.8
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 13
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
2025
Drury Creek Small Hydro 8.1
Grand Total 43.6
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $298.6
Present Value
Fixed Costs $122.5 [A]
Variable Costs $66.4 [B]
Total Costs $188.9 [C] =[A] + [B]

This portfolio generates 98.1% energy under average water assumptions.




Medium Industrial Activity with 20-Year GWP

Figure 15: Medium Industrial Activity with 20-Year GWP Portfolio, Energy
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Table 22: Medium Industrial Activity with 20-Year GWP Portfolio, Energy

. Annual Energy (GWh)
Resource Option

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04| 04/ 04 03 03 03 03] 03 03 03 03 03 03 03 03 03 03 03
AEY Thermal Diesel 0.1 o.1f o.1f o.1f o0.1} 0. 0.1 0.1 01 o01f 0.1 0.1 0.1 0.1 0.1 0.1 o01f o01f o0.1
YEC Thermal NG 0.0 0.0f 0.0f 21.0 70.1] 33.6| 16.3] 20.3] 0.0f 00 0.0 09 49 0.0 0.0 0.0 00 00 0.0
YEC Wind 0.5 05/ 05 05 05 05 05 05 05 00f 00 00 00 00 0.0 0.0 0.0 00f 0.0
DSM 0.0 5.1 7.1 9.0 11.0f 13.0 14.9] 16.7| 17.5| 18.3| 19.1f 20.8| 20.8] 20.8| 20.8] 20.8| 20.8f 20.8[ 20.8
Thermal - 3rd NG Engine 0o0f o0 0.1 0.1 142 0.1 o012 o012 01/ 01 01 01 0.1 0.1 o012 o012 01 01 0.1
Battery 00f 00 00 00 00 19 15 18 00 00 16 19 19 0.0 0.0 o0.0 00 00 0.0
Uprate 0.0 0.0 0.0 13.5 13.5/ 13.5/ 13.5( 13.5 13.5 13.5 13.5/ 13.5| 13.5| 13.5| 13.5 13.5 13.5| 13.5| 13.5
MLESP 0.0 o0 00 00 00 75 75 75 75 75 75 75 75 7.5 75 75 7.5 7.5 7.5
SLESP 0.00 0.0 0.0 10.0f 10.0f 10.0f 10.0f 10.0f 10.0 10.0 10.0] 10.0; 10.0 10.0f 10.0f 10.0 10.0 10.0] 10.0
Thermal - Diesel 00 00 00 00 02 02 02 02 02 02 02 02 02 02 02 02 02 02 0.2
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0
IPP - SOP 0.00 0.0 00 00 0.0 10.2( 10.2 10.2]| 10.2] 10.2] 10.2| 10.2| 10.2f 10.2 10.2| 10.2] 10.2] 10.2] 10.2
Small Hydro 00 00 00 00 0.0 0.0 0.0 0.0 317 317 317 317 3170 31.7| 31.7] 31.7| 31.7] 31.7| 29.4
Wind 00 00 00 00 00 00 o00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 0.0
Waste-to-Energy 00 00 00 00 O0Q 00 00O 00 00 00 00 00 00 00 o00 00 00 00 0.0
Biogas 0.0/ 00/ 00 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 o0.0
Biomass 0.00 00| 00| 0.0 o0.0f 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Solar 0.00 0.0 00| 0.0 0.0 0.0 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00
Mayo Hydro Refurbishment 0.0 00 0.0 0.0 0.0 16.2| 16.2] 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2




Figure 16: Medium Industrial Activity with 20-Year GWP Portfolio, Capacity
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Table 23: Medium Industrial Activity with 20-Year GWP Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0] 32.0| 32.0f 32.0f 32.1 32.1| 32.1] 32.1] 32.1] 32.1| 32.1f 32.1f 32.1} 32.1] 32.1] 32.1] 32.1] 32.1] 321
YEC Thermal Diesel 30.3|] 30.3] 30.3| 30.3| 21.8[ 21.8| 21.8] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8] 21.8| 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.0f 00 o00f 00 00 00 0.0 0.0 00 oO00 00 00 00 0.0 0.0 0.0 0.0 00 0.0
DSM 000 04/ 05 06/ 08 09 10 12| 12 12 12 13 13 13 13 13 13 13 13
Thermal - 3rd NG Engine 0.0 0.0 44 44 44 4.4 4.4 44 44 44 44 44 4.4 4.4 4.4 4.4 44 44 4.4
Battery 0.0f 00 00 36 36 36/ 3.6 36 36 36 36 36 36 36 36 3.6 36 36 3.6
Uprate 00 o0 00 17 17 17 17 17 17 17 17| 17/ 171 17 17| 17 17| 1.7 1.7
MLESP 00 00 00 00 0.0 0.0 0.0 O00 00 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0
SLESP 00 00 00 00 00 0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.00 0.0 0.0 0.00 20.0] 20.0f 20.0f 20.0f 20.0 20.0 20.0] 20.0] 20.0f 20.0f 20.0f 20.0| 20.0 20.0] 20.0
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
IPP - SOP 00 00 00 00 00 00 00 O00 00 00 00 00 00 00 0.0 0.0 00 0.0 0.0
Small Hydro 00 00 00 00 00 00 00 00 81 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 0O 00 o0 O00 00 00 00 00 00 o00 o000 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OQ O0Q 00 O00 00 00 00 00 0O 00 00 00 00 00 0.0
Biogas 0.00 00| 0.0 0.0f 00f 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.0 00} 00] 0.0 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 00
Solar 0.0 0.0 00] 0.0f 0.0f 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mayo Hydro Refurbishment 0.0 00f 0.0f 0.0 00 16/ 16/ 16/ 16[ 16 16/ 16/ 16 1.6/ 1.6/ 1.6/ 16 16/ 1.6




Table 24: Medium Industrial Activity with 20-Year GWP Portfolio Summary

Installed Capacity
Resource Option
(MW]
2018
Demand Side Management 1.9
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 1.3
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
2025
Drury Creek Small Hydro 8.1
Grand Total 43.7
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $298.6
Present Value
Fixed Costs $122.7 [A]
Variable Costs S$74.6 [B]
Total Costs $197.3 [C] = [A] + [B]

This portfolio generates 98.1% energy under average water assumptions.




Low Industrial Activity with High Diesel and High LNG Price

Figure 17: Low Industrial Activity with High Diesel and High LNG Price Portfolio, Energy
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Table 25: Low Industrial Activity with High Diesel and High LNG Price Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04] 04 04 03[ 03 03 03 03 03 03 03 03 03 03 03 03 03 0.3
AEY Thermal Diesel 0.1, o.1f o.1f o.1f 0.1 0. 0.1 01 o01f 01 0.1 0.1 0.1 0.1 0.1} 01 01 01f 0.1
YEC Thermal NG 0.00 00 0.0f 0.0 00 00 0.0 00 00 00 00 00 00 0.0 0.0 0.0 00 00f 0.0
YEC Wind 0.5 05 05 05 05 05 05 05 05 00 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 5.1 71f 79 88 97 10.6] 11.4| 11.4] 11.4( 11.4| 11.4| 11.4] 11.4] 11.4] 11.4] 11.4] 11.4( 11.4
Thermal - 3rd NG Engine 0.0 0.0 01 o01f 0.3 o01f 0.3 01 0.1 o01f 0.1 01 01 01 01 01 01 0.1 0.1
Battery 0.0f 00 00 00 00 0.0 o0.0 o0.0 O00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uprate 0.0 0.0f 0.0 111 111} 13.5| 13.5{ 13.5 13.5 13,5 13.5 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5| 13.5
MLESP 00 00 00 00 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
SLESP 00 00 00 00 00 0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 00 00 00 00 02 02 02 02 02 04 04 04 04 04 04 04 04 04 04
Thermal - LNG 00 00 00 00 00 00 O00 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 0.0 0.0 0.0 0.0 0.0 10.2] 10.2] 10.2] 10.2] 10.2| 10.2{ 10.2 10.2 10.2] 10.2) 10.2] 10.2] 10.2| 10.2
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO OO0 00 00 O00 O00 00 00 00 00 o0 00 00 00 0.0
Biogas 0.00 00} 0.0 0.0f 00f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0} 00| 0.0f 0.0f 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 00 00 0.0 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 0.0 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2|] 16.2] 16.2| 16.2| 16.2| 16.2




Figure 18: Low Industrial Activity with High Diesel and High LNG Price Portfolio, Capacity
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Table 26: Low Industrial Activity with High Diesel and High LNG Price Portfolio, Capacity

. Dependable Capacity (MW)
Resource Option

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0] 32.0/ 32.0] 32.0( 32.1 32.1| 32.1] 32.1] 32.1] 32.1] 32.1 32.1f 32.1f 32.1| 32.1] 32.1} 32.1] 32.1] 321
YEC Thermal Diesel 30.3| 30.3| 30.3| 30.3| 21.8[ 21.8| 21.8] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8| 21.8| 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41| 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88/ 88/ 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00 00 00 00 00 0.0 00 o00 o00 00 00 00 00 0.0 00 0.0 o0 00
DSM 0.00 04 05 05 05 05 05 05 05 05 05 05 05 05 0.5 0.5 05 05 05
Thermal - 3rd NG Engine 0.0f 0.0 4.4 44 4.4 44 4.4 44 4.4 44 4.4 4.4 44 4.4 44 4.4 44 4.4 44
Battery 00f o0o0f 00 36 36 36/ 3.6 36/ 36/ 36/ 36 36 36 3.6 36 3.6 36/ 36 3.6
Uprate 00 o0o0 00 17 17/ 17| 17 17 17 17 17| 17| 17 17 17 17| 17| 1.7 1.7
MLESP 00 00 00 00 00 o0 o00 00 00 00 00 00 0.0 0.0 00 00 00 00 0.0
SLESP 00 00 00 00 00 00 o00 00 00 00 00 00 00 0.0 o0.0 00 00 00 0.0
Thermal - Diesel 0.00 0.0 00 0.00 20.00] 20.0f 20.0f 20.0f 20.0 30.0; 30.0] 30.0f 30.0 30.0 30.0f 30.0 30.0 30.0] 30.0
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
IPP - SOP 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 00 0.0
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 O00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
Pumped Storage 00 00 00 00 00 00 O00O 00 00 00 00 00 00 00 O00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Biogas 0.0/ 00/ 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 0.0 0.0 00 00 00 o0.0
Biomass 0.00 0.0 00 0.0 0.0 00 00 00 00 00 00 00 00 00 0.0 00 00 00 00
Solar 0.00 0.0/ 00 00 0.0 0.0 00 0.0 00 00 00 00 00 00 0.0 0.0 00 00 00
Mayo Hydro Refurbishment 0.0 00f 0.0 00/ 0.0 16| 16/ 16| 16/ 16| 16/ 16/ 16/ 1.6/ 16| 1.6 16| 1.6 16




Table 27: Low Industrial Activity with High Diesel and LNG Price Portfolio Summary

Installed Capacity
Resource Option
[(Mw]
2018
Demand Side Management 1.2
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Whitehorse Uprate 1.7
2021
Thermal Diesel - Takhini Substation 20.0
2022
Aishihik Uprate 1.3
Mayo Hydro Refurbishment 2.3
2026
Thermal Diesel - Takhini Substation 10.0
Grand Total 44.9
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $207.4
Present Value
Fixed Costs $96.9 [A]
Variable Costs $37.7 [B]
Total Costs $134.6 [C] =[A] + [B]

This portfolio generates 99.8% energy under average water assumptions.




Medium Industrial Activity with High Diesel and High LNG Price

Figure 19: Medium Industrial Activity with High Diesel and LNG Price Portfolio, Energy
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Table 28: Medium Industrial Activity with High Diesel and LNG Price Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04] 04 04 03[ 03 03 03 03 03 03 03 03 03 03 03 03 03 0.3
AEY Thermal Diesel 0.1, o.1f o.1f o.1f 0.1 0. 0.1 01 o01f 01 0.1 0.1 0.1 0.1 0.1} 01 01 01f 0.1
YEC Thermal NG 0.0 0.0 0.0f 14.3| 57.8 23.1] 11.3] 0.0f 0.0f 00 0.0 09 36 0.0 0.0 0.0 00 00f 0.0
YEC Wind 0.5 05 05 05 05 05 05 05 05 00 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 51 7.1 9.0} 11.0f 13.0] 14.9] 15.7] 16.5| 17.3] 19.1f 20.8] 20.8[ 20.8] 20.8f 20.8] 20.8| 20.8] 20.8
Thermal - 3rd NG Engine 0.0, 00 0.1 6.8 265 107 51 01 0.1 01 0.1 014 14 0.1 01 01 01 015 0.1
Battery 00 00 00 00 00 19 15 0.0 o0 00 16 19 19 0.0 0.0 0.0 0.0f 00 0.0
Uprate 0.0 0.0 0.0] 13.5 13.5] 13.5| 13.5 13.5 13.5 135 13.5| 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5| 13.5
MLESP 000 00 00 00 00 75 75 75 75 75 75 75 75 7.5 7.5 7.5 7.5 7.5 75
SLESP 0.00 0.0, 0.00 10.0f 10.0f 10.0f 10.0f 10.0f 10.0 10.0 10.0] 10.0; 10.0f 10.0f 10.0f 10.0f 10.0 10.0] 10.0
Thermal - Diesel 00 00 00 00 02 02 02 02 02 02 02 02 02 02 02 02 02 02 0.2
Thermal - LNG 00 00 00 00 00 00 o0.0 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 0.0 0.0 00 0.0 0.0 10.2( 10.2 10.2] 10.2) 10.2] 10.2] 10.2| 10.2 10.2( 10.2 10.2] 10.2] 10.2] 10.2
Small Hydro 00 00 00 00 0.0 0.0 0.0 317 317 317 317 317 317 317 31.7] 31.7] 31.7) 31.7] 29.4
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Waste-to-Energy 00 00 00 00 O0Q OO0 00 O00 O00 00 00 00 00 00 o0 0.0 00 00 0.0
Biogas 0.00 00} 0.0 0.0f 00f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 0.0 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 0.0 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 0.0 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2| 16.2] 16.2| 16.2| 16.2| 16.2




Figure 20: Medium Industrial Activity with High Diesel and High LNG High Price Portfolio, Capacity
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Table 29: Medium Industrial Activity with High Diesel and High LNG High Price Portfolio, Capacity

Dependable Capacity (MW)

Resource Option

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0] 32.0/ 32.0] 32.0( 32.1 32.1| 32.1] 32.1] 32.1] 32.1] 32.1 32.1f 32.1f 32.1| 32.1] 32.1} 32.1] 32.1] 321
YEC Thermal Diesel 30.3| 30.3| 30.3| 30.3| 21.8[ 21.8| 21.8] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8| 21.8| 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41| 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88/ 88/ 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00 00 00 00 00 0.0 00 o00 o00 00 00 00 00 0.0 00 0.0 o0 00
DSM 0.00 04/ 0.5 06/ 08 09 10 1.0 11 1.1} 12 13 13 13 13| 13 13 13 13
Thermal - 3rd NG Engine 0.0f 0.0 4.4 44 4.4 44 4.4 44 4.4 44 4.4 4.4 44 4.4 44 4.4 44 4.4 44
Battery 00f o0o0f 00 36 36 36/ 3.6 36/ 36/ 36/ 36 36 36 3.6 36 3.6 36/ 36 3.6
Uprate 00 o0o0 00 17 17/ 17| 17 17 17 17 17| 17| 17 17 17 17| 17| 1.7 1.7
MLESP 00 00 00 00 00 o0 o00 00 00 00 00 00 0.0 0.0 00 00 00 00 0.0
SLESP 00 00 00 00 00 00 o00 00 00 00 00 00 00 0.0 o0.0 00 00 00 0.0
Thermal - Diesel 0.00 0.0 00 0.00 20.00] 20.0f 20.0f 20.0f 20.0 20.0 20.0] 20.0] 20.0 20.0 20.0 20.0 20.0 20.0] 20.0
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
IPP - SOP 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 00 0.0
Small Hydro 00 00 00 00 00 00 o0 81 831 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 O00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
Pumped Storage 00 00 00 00 00 00 O00O 00 00 00 00 00 00 00 O00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Biogas 0.0/ 00/ 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 0.0 0.0 00 00 00 o0.0
Biomass 0.00 0.0 00 0.0 0.0 00 00 00 00 00 00 00 00 00 0.0 00 00 00 00
Solar 0.00 0.0/ 00 00 0.0 0.0 00 0.0 00 00 00 00 00 00 0.0 0.0 00 00 00
Mayo Hydro Refurbishment 0.0 00f 0.0 00/ 0.0 16| 16/ 16| 16/ 16| 16/ 16/ 16/ 1.6/ 16| 1.6 16| 1.6 16




Table 30: Medium Industrial Activity with High Diesel and High LNG Price Portfolio Summary

Installed Capacity
Resource Option
[(Mw]
2018
Demand Side Management 1.9
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 13
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
2024
Drury Creek Small Hydro 8.1
Grand Total 43.7
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $298.6

Present Value

Fixed Costs $127.1 [A]
Variable Costs $72.3 [B]
Total Cost $199.4 [C] = [A] + [B]

This portfolio generates 98.3% energy under average water assumptions.



Low Industrial Activity with Medium Diesel and Low LNG Price
Figure 21: Low Industrial Activity with Medium Diesel and Low LNG Price Portfolio, Energy
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Table 31: Low Industrial Activity with Medium Diesel and Low LNG Price Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04] 04 04 03[ 03 03 03 03 03 03 03 03 03 03 03 03 03 0.3
AEY Thermal Diesel 0.1, o.1f o.1f o.1f 0.1 0. 0.1 01 o01f 01 0.1 0.1 0.1 0.1 0.1} 01 01 01f 0.1
YEC Thermal NG 0.00 00 0.0f 0.0 00 00 0.0 00 00 00 00 00 00 0.0 0.0 0.0 00 00f 0.0
YEC Wind 0.5 05 05 05 05 05 05 05 05 00 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 51 7.1 9.0 9.9 108 11.7 12.5| 12.5| 12.5| 12.5| 12.5] 125 12.5] 125 12.5] 12.5| 12.5| 12.5
Thermal - 3rd NG Engine 0.0 0.0 01 o01f 0.3 o01f 0.3 01 0.1 o01f 0.1 01 01 01 01 01 01 0.1 0.1
Battery 0.0f 00 00 00 00 0.0 o0.0 o0.0 O00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uprate 0.0 0.0f 0.0 111 111} 13.5| 13.5{ 13.5 13.5 13,5 13.5 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5| 13.5
MLESP 00 00 00 00 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
SLESP 00 00 00 00 00 0.0 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 00 00 00 00 02 02 02 02 02 04 04 04 04 04 04 04 04 04 04
Thermal - LNG 00 00 00 00 00 00 O00 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 0.0 0.0 0.0 0.0 0.0 10.2] 10.2] 10.2] 10.2] 10.2| 10.2{ 10.2 10.2 10.2] 10.2) 10.2] 10.2] 10.2| 10.2
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO OO0 00 00 O00 O00 00 00 00 00 o0 00 00 00 0.0
Biogas 0.00 00} 0.0 0.0f 00f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0} 00| 0.0f 0.0f 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 00 00 0.0 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 0.0 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2|] 16.2] 16.2| 16.2| 16.2| 16.2




Figure 22: Low Industrial Activity with Medium Diesel and Low LNG Price Portfolio, Capacity
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Table 32: Low Industrial Activity with Medium Diesel and Low LNG Price Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0( 32.0/ 32.0[ 32.0f 32.1 32.1] 32.1 32.1] 32.1f 32.1] 32.1f 32.1] 32.1 32.1| 32.1] 32.1f 32.1] 32.1f 321
YEC Thermal Diesel 30.3] 30.3] 30.3] 30.3| 21.8[ 21.8| 21.8] 21.8] 21.8] 21.8] 21.8| 21.8| 21.8| 21.8| 21.8] 21.8] 21.8] 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00f 00f 00 00 00 0.0 00 00 O00f 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.0, 04/ 05 06/ 06 07 07 07 07/ 0.7 07/ 0.7 07( 0.7 07( 0.7 07 07 07
Thermal - 3rd NG Engine 0.0 0.0 4.4 4.4 44 4.4 4.4 44 44 44 44 4.4 4.4 4.4 4.4 4.4 44| 44 4.4
Battery 00f 00 00 36 36/ 36/ 3.6 36 36 36 36 36 36 36 3.6 3.6 36 36 3.6
Uprate 00 o0 00 17 174 17 17 17 17 17 17| 17 17 17 17 17 17| 1.7 1.7
MLESP 00 00 00 00 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
SLESP 00 00 00 00 00 0.0 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.00 0.0 0.0 0.0f 20.00 20.0f 20.0f 20.0f 20.0 30.0 30.0] 30.0; 30.0f 30.0f 30.0f 30.0f 30.0 30.0] 30.0
Thermal - LNG 00 00 00 00 00 00 o00 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 00 00 00 00 O00 00 00 00 00 00 0.0 0.0 0.0 00 0.0 0.0
Small Hydro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO 0O o0 O00 O00 00 00 00 00 00 o0 00 0.0 00 0.0
Biogas 0.00 00} 0.0 0.0f 00 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 00f 0.0 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 00 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 00f 00f 00 00 16 16/ 16| 16 16 16/ 16 16 16 16/ 16/ 16| 16/ 16




Table 33: Low Industrial Activity with Medium Diesel and Low LNG Price Portfolio Summary

Installed Capacity
Resource Option
[(Mw]
2018
Demand Side Management 1.3
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Whitehorse Uprate 1.7
2021
Thermal Diesel - Takhini Substation 20.0
2022
Aishihik Uprate 1.3
Mayo Hydro Refurbishment 2.3
2026
Thermal Diesel - Takhini Substation 10.0
Grand Total 45.0
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $207.4
Present Value
Fixed Costs $97.6 [A]
Variable Costs $37.4 [B]
Total Costs $135.0 [C] =[A] + [B]

This portfolio generates 99.8% energy under average water assumptions.




Medium Industrial Activity with Medium Diesel and Low LNG Price

Figure 23: Medium Industrial Activity with Medium Diesel and Low LNG Price Portfolio, Energy
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Table 34: Medium Industrial Activity with Medium Diesel and Low LNG Price Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04] 04 04 03[ 03 03 03 03 03 03 03 03 03 03 03 03 03 0.3
AEY Thermal Diesel 0.1, o.1f o.1f o.1f 0.1 0. 0.1 01 o01f 01 0.1 0.1 0.1 0.1 0.1} 01 01 01f 0.1
YEC Thermal NG 0.0 0.0 0.0f 14.3| 57.8 23.1] 11.3] 143 0.0 00 0.0 16/ 41 0.0 0.0 0.0 00 00f 0.0
YEC Wind 0.5 05 05 05 05 05 05 05 05 00 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 51 7.1 9.0} 11.0f 13.0] 14.9] 16.7] 17.5| 18.3] 19.1f 19.9] 19.9[ 19.9] 19.9| 19.9] 19.9| 19.9] 19.9
Thermal - 3rd NG Engine 0.0, 00 0.1 6.8 265 107 51 62 01 01 0.1 03] 17 01 01 01 01 0.1 0.1
Battery 00f 00 00 00 00 19 15 1.8 00 00 16 19 19 0.0 0.0 0.0 0.0f 00 0.0
Uprate 0.0 0.0 0.0] 13.5 13.5] 13.5| 13.5 13.5 13.5 135 13.5| 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5| 13.5
MLESP 000 00 00 00 00 75 75 75 75 75 75 75 75 7.5 7.5 7.5 7.5 7.5 75
SLESP 0.00 0.0, 0.00 10.0f 10.0f 10.0f 10.0f 10.0f 10.0 10.0 10.0] 10.0; 10.0f 10.0f 10.0f 10.0f 10.0 10.0] 10.0
Thermal - Diesel 00 00 00 00 02 02 02 02 02 02 02 02 02 02 02 02 02 02 0.2
Thermal - LNG 00 00 00 00 00 00 o0.0 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 0.0 0.0 00 0.0 0.0 10.2( 10.2 10.2] 10.2) 10.2] 10.2] 10.2| 10.2 10.2( 10.2 10.2] 10.2] 10.2] 10.2
Small Hydro 00 00 00 00 00 0.0 0.0 0.0 317 317 317 317 317 317 317 31.7] 31.7] 31.7] 29.4
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Waste-to-Energy 00 00 00 00 O0Q OO0 00 O00 O00 00 00 00 00 00 o0 0.0 00 00 0.0
Biogas 0.00 00} 0.0 0.0f 00f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 0.0 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 0.0 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 0.0 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2| 16.2] 16.2| 16.2| 16.2| 16.2




Figure 24: Medium Industrial Activity with Medium Diesel and Low LNG Price Portfolio, Capacity
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Table 35: Medium Industrial Activity with Medium Diesel and Low LNG Price Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0( 32.0/ 32.0[ 32.0f 32.1 32.1] 32.1 32.1] 32.1f 32.1] 32.1f 32.1] 32.1 32.1| 32.1] 32.1f 32.1] 32.1f 321
YEC Thermal Diesel 30.3] 30.3] 30.3] 30.3| 21.8[ 21.8| 21.8] 21.8] 21.8] 21.8] 21.8| 21.8| 21.8| 21.8| 21.8] 21.8] 21.8] 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00f 00f 00 00 00 0.0 00 00 O00f 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 04/ 05 06/ 08 09 10 12| 12 12 12 12 121 12 12| 12| 12| 12 12
Thermal - 3rd NG Engine 0.0 0.0 4.4 4.4 44 4.4 4.4 44 44 44 44 4.4 4.4 4.4 4.4 4.4 44| 44 4.4
Battery 00f 00 00 36 36/ 36/ 3.6 36 36 36 36 36 36 36 3.6 3.6 36 36 3.6
Uprate 00 o0 00 17 174 17 17 17 17 17 17| 17 17 17 17 17 17| 1.7 1.7
MLESP 00 00 00 00 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
SLESP 00 00 00 00 00 0.0 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.00 0.0 0.0 0.0f 20.00 20.0f 20.0f 20.0f 20.0, 20.0 20.0] 20.0] 20.0f 20.0f 20.0f 20.0f 20.0 20.0] 20.0
Thermal - LNG 00 00 00 00 00 00 o00 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 00 00 00 00 O00 00 00 00 00 00 0.0 0.0 0.0 00 0.0 0.0
Small Hydro 00 00 00 00 00 00 00 00 81 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO 0O o0 O00 O00 00 00 00 00 00 o0 00 0.0 00 0.0
Biogas 0.00 00} 0.0 0.0f 00 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 00f 0.0 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 00 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 00f 00f 00 00 16 16/ 16| 16 16 16/ 16 16 16 16/ 16/ 16| 16/ 16




Table 36: Medium Industrial Activity with Medium Diesel and Low LNG Price Portfolio Summary

Resource Option

Installed Capacity

(MW]
2018
Demand Side Management 1.8
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 1.3
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
2025
Drury Creek Small Hydro 8.1
Grand Total 43.6
Cost
Cost Components Comment
[2016 SMillions]
$
Portfolio Capital Cost 298.6
Present Value
S
Fixed Costs 122.5 [A]
S
Variable Costs 64.3 [B]
S
Total Costs 186.8 [C] = [A] + [B]

This portfolio generates 98.1% energy under average water assumptions.




Medium Industrial Activity — Renewable Portfolio
Figure 25: Medium Industrial Activity — Renewable Portfolio, Energy
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Table 37: Medium Industrial Activity — Renewable Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04] 04 04 03[ 03 03 03 03 03 03 03 03 03 03 03 03 03 0.3
AEY Thermal Diesel 0.1, o.1f o.1f o.1f 0.1 0. 0.1 01 o01f 01 0.1 0.1 0.1 0.1 0.1} 01 01 01f 0.1
YEC Thermal NG 0.0f 0.0 o0.0f 21.1f 33.00 0.0, 0.0 0.0f 00 00f 00 00 00 0.0 0.0 0.0 00 00f 0.0
YEC Wind 0.5 05 05 05 05 05 05 05 05 00 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 51 7.1 9.0 11.0f 13.0f 14.9] 15.7| 15.7| 15.7] 15.7| 15.7) 15.7| 16.7] 17.6[ 18.8| 20.7| 22.7| 24.6
Thermal - 3rd NG Engine 00f 00 00 00 00 0.0 00 OO0 00 00 00 00 0.0 0.0 0.0 0.0 00 0.0 0.0
Battery 00 00 00 00 19 0.0 0.0 0.0 oO00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uprate 0.0 0.0 0.0] 13.5 13.5] 13.5| 13.5 13.5 13.5 135 13.5| 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5| 13.5
MLESP 000 00 00 00 00 75 75 75 75 75 75 75 75 7.5 7.5 7.5 7.5 7.5 75
SLESP 0.00 0.0, 0.00 10.0f 10.0f 10.0f 10.0f 10.0f 10.0 10.0 10.0] 10.0; 10.0f 10.0f 10.0f 10.0f 10.0 10.0] 10.0
Thermal - Diesel 0.0 00 00 00 00 00 0.0 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - LNG 00 00 00 00 00 00 o00 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 0.0 0.0 00 0.0 0.0 10.2( 10.2 10.2] 10.2) 10.2] 10.2] 10.2| 10.2 10.2 10.2 10.2] 10.2] 10.2] 10.2
Small Hydro 0.0 00 00 00 0.0 0.0 294 304 317 317 317 317 317 317 283 27.1 27.1 25.0] 23.2
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 0.00 0.0 00 0.0 52.8 52.5| 52.5 52.5 52.5 525 525 52.5( 52.5 52.5 52.5 52.5 52.5 52.5 52.5
Pumped Storage 004 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO OO0 00 00 O00 00 00 00 00 00 o0 0.0 00 00 0.0
Biogas 0.00 00} 0.0 0.0f 00f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 0.0 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 0.0 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 0.0 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2| 16.2] 16.2| 16.2| 16.2| 16.2
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Figure 26: Medium Industrial Activity — Renewable Portfolio, Capacity
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Table 38: Medium Industrial Activity — Renewable Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0] 32.0| 32.0f 32.0f 32.1 32.1| 32.1] 32.1] 32.1] 321 32.1f 32.1f 32.1} 32.1] 32.1] 32.1] 32.1] 32.1] 321
YEC Thermal Diesel 30.3] 30.3] 30.3] 30.3| 21.8[ 21.8| 21.8] 21.8] 21.8] 21.8] 21.8| 21.8| 21.8| 21.8| 21.8] 21.8] 21.8] 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00f 00f 00 00 00 0.0 00 00 O00f 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.0 04/ 05 06/ 08 09 10 10 10 1.0 10 1.0 10 1.2) 13 14 15 17 18
Thermal - 3rd NG Engine 00f 00 00 00 00 0.0 00 O00 00 00 00 00 0.0 0.0 0.0 0.0 00 0.0 0.0
Battery 00f 00 00 36 36/ 36/ 3.6 36 36 36 36 36 36 36 3.6 3.6 36 36 3.6
Uprate 00 o0 00 17 174 17 17 17 17 17 17| 17 17 17 17 17 17| 1.7 1.7
MLESP 00 00 00 00 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
SLESP 00 00 00 00 00 0.0 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.0 00 00 00 00 00 0.0 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Thermal - LNG 00 00 00 00 00 00 o0.0 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 00 00 00 00 O00 00 00 00 00 00 0.0 0.0 0.0 00 0.0 0.0
Small Hydro 00 00 00 00 00 00 81 81 81 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 68 68 68 68 68 68 68 68 68 68 68 68 68 68 6.8
Pumped Storage 00 00 00 00 00 0.0 0.0 202 202 202 202 202 202 20.2] 20.2] 20.2] 20.2] 20.2| 20.2
Waste-to-Energy 00 00 00 00 OO OO0 o0 O00 O00 O00 00 00 00 00 o0 00 00 00 0.0
Biogas 0.00 00} 0.0 0.0f 00f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 00f 0.0 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 00 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 00f 00f 00 00 16 16/ 16| 16 16 16/ 16 16 16 16/ 16/ 16| 16/ 16




Table 39: Medium Industrial Activity — Renewable Portfolio Summary

Installed
Resource Option Capacity
[MW]
2018
Demand Side Management 2.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 1.3
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Geothermal - MacArthur 7.7
Geothermal - Vista Mountain 3.6
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
2023
Drury Creek Small Hydro 8.1
2024
Pumped Storage - Moon Lake 20.2
2035
Biomass (ORC) - Haines Junction 0.6
Waste-to-Energy - Whitehorse 1.6
Grand Total 53.6
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $784.6
Present Value
Fixed Costs $155.8 [A]
Variable Costs $163.8 [B]
[C]=[A] +
Total Costs $319.6 [B]

This portfolio generates an average of 99.4 % renewable energy over the 20 year planning period, under
average water assumptions.



High Industrial Activity — Renewable Portfolio

Figure 27: High Industrial Activity — Renewable Portfolio, Energy
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Table 40: High Industrial Activity — Renewable Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04| 59 44| 661 03/ 03] 03} 03] 03] 03 03 03 03 03 03 03 03 0.3
AEY Thermal Diesel 0.1} 0.1 04 08 47 01 01 01 o01f 01 0.1f 0.1 0.1 0.1 01 01 01 01f 0.1
YEC Thermal NG 0.0 35.4| 67.7 68.2| 75.0] 43.9] 0.0] 3.2 11.4f 151 20/ 0.0 0.0 0.0 0.0 0.0 00 00f 0.0
YEC Wind 0.5 05/ 05 05 05 05 05 05 05 00 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 51 7.1 9.0} 11.0] 13.0] 14.9] 16.7] 18.4| 20.2] 21.0[ 21.0] 21.0[f 21.0] 21.0f 21.0] 21.0] 21.0] 21.0
Thermal - 3rd NG Engine 00f 00 00 00 0.0 0.0 00 OO0 00 00 00 00 0.0 0.0 0.0 o0.0 00 0.0 0.0
Battery 00f 00 00 00 00 18 o0.0 20 20 20 19 00 0.0 0.0 0.0 0.0 o0.0f 0.0 0.0
Uprate 0.0 0.0 0.0 13.5 13.5] 13.5| 13.5 13.5 13.5 135 13.5| 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5| 13.5
MLESP 0.0f 00 00 00 00 75 75 75 75 75 75 75 75 7.5 7.5 7.5 7.5 7.5 75
SLESP 0.00 0.0, 0.00 10.0 10.0f 10.0f 10.0f 10.0f 10.0 10.0 10.0] 10.0; 10.0 10.0f 10.0f 10.0 10.0 10.0] 10.0
Thermal - Diesel 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - LNG 00 00 00 00 00 00 o0.0 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 0.0 0.0 00 0.0 0.0 10.2( 10.2( 10.2 10.2] 10.2] 10.2] 10.2| 10.2{ 10.2( 10.2| 10.2] 9.8 7.5 7.4
Small Hydro 0.0 00 00 0.0 0.0 0.0 317 317 317 317 317 317 317 27.1f 23.4 23.1] 19.8 185 18.3
Wind 0.0 00 00 0.0 0.0 575 573 575 575 575 575 573 573 57.3 573 573 57.3] 57.3] 57.3
Geothermal 0.00 0.0 00 0.0 52.8 52.8 52.5 52.8 52.8 52.8 528 525 525 525 52.5 525 525 525 525
Pumped Storage 00 00 00 00 00 00 00 06 04 04 13 00 00 00 00 0.0 0.0 00 0.0
Waste-to-Energy 0.0 0.0 10.0 10.00 10.0 10.00 10. 10.00 10.0 10.00 10.00 10.00 10.0 10.00 10.00 10.00 10.0f 10.00 10.0
Biogas 0.00 00} 0.0 0.0f 00f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 00 00 70f 70f 70 70 70 70 70 70f 70f 70 70 70 7.0 7.0 7.0 70
Solar 0.00 0.0] 53| 53| 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53
Mayo Hydro Refurbishment 0.0f 0.0 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2| 16.2] 16.2| 16.2| 16.2| 16.2




Figure 28: High Industrial Activity — Renewable Portfolio, Capacity
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Table 41: High Industrial Activity — Renewable Portfolio, Capacity

. Dependable Capacity (MW)
Resource Option

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0] 32.0/ 32.0] 32.0( 32.1 32.1| 32.1] 32.1] 32.1] 32.1] 32.1 32.1f 32.1f 32.1| 32.1] 32.1} 32.1] 32.1] 321
YEC Thermal Diesel 30.3| 30.3| 30.3| 30.3| 21.8[ 21.8| 21.8] 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8| 21.8| 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41| 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88/ 88/ 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00 00 00 00 00 0.0 00 o00 o00 00 00 00 00 0.0 00 0.0 o0 00
DSM 0.00 04/ 0.5 06/ 08 09 10 1.2 1.3 1.4 14 1.4 14 1.4 14 14 14 14 14
Thermal - 3rd NG Engine 00f 00 00 00 00 0.0 0.0 o00 o00 00 00 00 0.0 0.0 0.0 0.0 00 00 0.0
Battery 00f o0o0f 00 36 36 36/ 3.6 36/ 36/ 36/ 36 36 36 3.6 36 3.6 36/ 36 3.6
Uprate 00 o0o0 00 17 17/ 17| 17 17 17 17 17| 17| 17 17 17 17| 17| 1.7 1.7
MLESP 00 00 00 00 00 o0 o00 00 00 00 00 00 0.0 0.0 00 00 00 00 0.0
SLESP 00 00 00 00 00 00 o00 00 00 00 00 00 00 0.0 o0.0 00 00 00 0.0
Thermal - Diesel 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 00 0.0
Thermal - LNG 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
IPP - SOP 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 00 0.0
Small Hydro 00 00 00 00 00 o0 81 81 81 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 68 68 68 68 68 68 68 68 68 68 68 68 68 6.8 6.8
Pumped Storage 00 00 00 00 00 0.0 0.0 202 202 202 202 20.2] 20.2] 20.2] 20.2] 20.2] 20.2| 20.2| 20.2
Waste-to-Energy 000 00 16 16 16 16 16 16 16 16 14 16 16 1.6 16 1.6 16 1.6 1.6
Biogas 0.0/ 00/ 0.0 0.0 0.0 0.0 00 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 00/ 00 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09
Solar 0.00 0.0/ 00 00 0.0 0.0 00 0.0 00 00 00 00 00 00 0.0 0.0 00 00 00
Mayo Hydro Refurbishment 0.0 00f 0.0 00/ 0.0 16| 16/ 16| 16/ 16| 16/ 16/ 16/ 1.6/ 16| 1.6 16| 1.6 16




Table 42: High Industrial Activity — Renewable Portfolio Summary

Installed
Resource Option Capacity
[MW]
2018
Demand Side Management 2.0
2019
Solar - Whitehorse 5.0
Waste-to-Energy - Whitehorse 1.6
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 1.3
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
Biomass (Gasification) - Haines Junction 0.5
Biomass (ORC) - Haines Junction 0.6
2021
Geothermal - MacArthur 7.7
Geothermal - Vista Mountain 3.6
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0
Wind - Miller's Ridge 20
2023
Drury Creek Small Hydro 8.1
2024
Pumped Storage - Moon Lake 20.2
Grand Total 78.673
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $909.6
Present Value
Fixed Costs $156.3 [A]
Variable Costs $382.2 [B]
[C]=[A] +
Total Costs $538.5 [B]

This portfolio generates an average of 96.6 % renewable energy over the 20 year planning period, under
average water assumptions.



Medium Industrial Activity with No Transmission Cost to Moon Lake

Figure 29: Medium Industrial Activity with No Transmission Cost to Moon Lake Portfolio, Energy
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Table 43: Medium Industrial Activity with No Transmission Cost to Moon Lake Portfolio, Energy

. Annual Energy (GWh)
Resource Option

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7] 460.7( 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04| 04 04 03[ 03] 03[ 03] 03 03 03 03 03 03 03] 03 03 03 03
AEY Thermal Diesel 0.1} o.1f o.14 0.1 o0.14 0.1 0.1 0.1 o0.1f 0.1, 0.1 o021, 0.1 0. o0.1f 0.1 0.1 0.1 01
YEC Thermal NG 0.00 0.0] 0.0 14.3] 57.8| 23.1| 11.3| 143 0.0f 0.0, 0.0f 0.1 3.1f 0.0 00 0.0 00 0.0 0.0
YEC Wind 0.5/ 05/ 0.5 05/ 05 05 05 05 05 00 00 0.0 00f 0.0 00 0.0 00 0.0 00
DSM 0.00 5.1 7.1 9.0/ 11.0f 13.0f 14.9| 16.7| 17.5| 18.3| 20.0| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8| 21.8] 21.8
Thermal - 3rd NG Engine 0.00 0.0f 0.1 6.8/ 26.5 107 5.1 6.2 0.1 o031 0.1 01 10 0.1 0.1 0.1 01f 0.1 01
Battery 0.0 00f 0.0 00f 0.0 19 15 18 00 00 08 19 19 0.0 00 0.0 00f 0.0 0.0
Uprate 0.00 0.0 0.0 13,5 13.5] 13,5 13.5] 13.5 13.5| 13.5 13.5| 13.5| 13.5| 13.5] 13.5| 13.5] 13.5| 13.5] 13.5
MLESP 0.00 00 0.0 00 0.0 75 75 75 75 75 75 75 75 7.5 7.5 7.5 7.5 7.5 7.5
SLESP 0.00 0.0, o0.0f 10.00 10.0f 10.0, 10.0f 10.0f 10.0] 10.0 10.0] 10.0f 10.0 10.0f 10.0 10.0f 10.0 10.0] 10.0
Thermal - Diesel 00f 00 0.0 00 02 02 02 02 02 02 02 02 02 02 02 0.2 02 0.2 0.2
Thermal - LNG 00f 00 00 00 00 00 00 00 00 00 00 0.0 00 0.0 00 0.0 00 0.0 0.0
IPP - SOP 0.00 00 0.0 00 0.0 10.2] 10.2] 10.2] 10.2] 10.2| 10.2] 10.2 10.2] 10.2 10.2] 10.2{ 10.2] 10.2f 10.2
Small Hydro 0.0 00 0.0 00 0.0 00 0.0 0.0 317 317 317 31.7/ 317 31.7| 317 31.7| 317 31.7| 29.4
Wind 00 00 00 00 00 00 00 00 00 00 00 o00 00 o0.0 00 0.0 00 0.0 0.0
Geothermal 00 00 00 00 00 00 00 O00 00 O00 00 00 00 00 00 00 00 0.0 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oO00 00 oO00
Waste-to-Energy 00 00 0O 00 00 00 0O 00 0O 00 0O 00 00 00 00 00 00 0.0 0.0
Biogas 0.0 0.0 o0.0f 00 0.0 00 0.0 00 0.0 00 0.0 00 00 0.0 00 0.0 00 0.0 o0
Biomass 0.00 0.0 o0.0f 00 0.0 00 0.0 00 00 00 00 0.0 00 0.0 00 0.0 00 0.0 o0
Solar 0.00 00 o0.0f 00 0.0 00 00 00 00 0.0 00 0.0 00 0.0 00 0.0 00 0.0 o0
Mayo Hydro Refurbishment 0.00 0.0/ 0.0f 0.0/ 0.0 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2| 16.2] 16.2| 16.2| 16.2| 16.2| 16.2




Figure 30: Medium Industrial Activity with No Transmission Cost to Moon Lake Portfolio, Capacity
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Table 44: Medium Industrial Activity with No Transmission Cost to Moon Lake Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0( 32.0/ 32.0[ 32.0f 32.1 32.1] 32.1 32.1] 32.1f 32.1] 32.1f 32.1] 32.1 32.1| 32.1] 32.1f 32.1] 32.1f 321
YEC Thermal Diesel 30.3] 30.3] 30.3] 30.3| 21.8[ 21.8| 21.8] 21.8] 21.8] 21.8] 21.8| 21.8| 21.8| 21.8| 21.8] 21.8] 21.8] 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00f 00f 00 00 00 0.0 00 00 O00f 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 04/ 05 06/ 08 09 10 12| 12| 12| 13 14 14 14 14 14 14 14 14
Thermal - 3rd NG Engine 0.0 0.0 4.4 4.4 44 4.4 4.4 44 44 44 44 4.4 4.4 4.4 4.4 4.4 44| 44 4.4
Battery 00f 00 00 36 36/ 36/ 3.6 36 36 36 36 36 36 36 3.6 3.6 36 36 3.6
Uprate 00 o0 00 17 174 17 17 17 17 17 17| 17 17 17 17 17 17| 1.7 1.7
MLESP 00 00 00 00 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
SLESP 00 00 00 00 00 0.0 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.00 0.0 0.0 0.0f 20.00 20.0f 20.0f 20.0f 20.0, 20.0 20.0] 20.0] 20.0f 20.0f 20.0f 20.0f 20.0 20.0] 20.0
Thermal - LNG 00 00 00 00 00 00 o00 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 00 00 00 00 O00 00 00 00 00 00 0.0 0.0 0.0 00 0.0 0.0
Small Hydro 00 00 00 00 00 00 00 00 81 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO 0O o0 O00 O00 00 00 00 00 00 o0 00 0.0 00 0.0
Biogas 0.00 00} 0.0 0.0f 00 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 00f 0.0 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 00 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 00f 00f 00 00 16 16/ 16| 16 16 16/ 16 16 16 16/ 16/ 16| 16/ 16




Table 45: Medium Industrial Activity with No Transmission Cost to Moon Lake Portfolio Summary

Installed Capacity
Resource Option
[(Mw]
2018
Demand Side Management 2.0
2019
Thermal - 3rd NG Engine at Whitehorse 4.4
2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 13
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0
2021
Thermal Diesel - Takhini Substation 20.0
2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0
2025
Drury Creek Small Hydro 8.1
Grand Total 43.8
Cost
Cost Components Comment
[2016 SMillions]
Portfolio Capital Cost $298.6

Present Value

Fixed Costs $123.0 [A]
Variable Costs $74.1 [B]
Total Costs $197.1 [C] =[A] + [B]

This portfolio generates an average of 98.1% renewable energy over the 20 year planning period, under
average water assumptions.



Medium Industrial Activity with No Transmission Cost to Atlin
Figure 31: Medium Industrial Activity with No Transmission Cost to Atlin Portfolio, Energy
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Table 46: Medium Industrial Activity with No Transmission Cost to Atlin Portfolio, Energy

Resource Option

Annual Energy (GWh)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 460.7( 460.7| 460.7| 460.7| 447.5| 447.5| 447.5| 447.5| 447.5( 447.5| 447.5| 447.5| 447.5]| 447.5| 447.5| 447.5| 447.5| 447.5| 447.5
YEC Thermal Diesel 0.4 04] 04 04 03[ 03 03 03 03 03 03 03 03 03 03 03 03 03 0.3
AEY Thermal Diesel 0.1, o.1f o.1f o.1f 0.1 0. 0.1 01 o01f 01 0.1 0.1 0.1 0.1 0.1} 01 01 01f 0.1
YEC Thermal NG 0.0 0.0 0.0f 14.3| 57.8 23.1] 11.3] 143 0.0 00 0.0 09 36 0.0 0.0 0.0 00 00f 0.0
YEC Wind 0.5 05 05 05 05 05 05 05 05 00 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.00 51 7.1 9.0} 11.0f 13.0] 14.9] 16.7] 17.5| 18.3] 19.1f 20.8] 20.8[ 20.8] 20.8f 20.8] 20.8| 20.8] 20.8
Thermal - 3rd NG Engine 0.0, 00 0.1 6.8 265 107 51 62 01 01 0.1 014 14 0.1 01 01 01 0.1 0.1
Battery 00f 00 00 00 00 19 15 1.8 00 00 16 19 19 0.0 0.0 0.0 0.0f 00 0.0
Uprate 0.0 0.0 0.0] 13.5 13.5] 13.5| 13.5 13.5 13.5 135 13.5| 13.5| 13.5] 13.5| 13.5 13.5 13.5| 13.5| 13.5
MLESP 000 00 00 00 00 75 75 75 75 75 75 75 75 7.5 7.5 7.5 7.5 7.5 75
SLESP 0.00 0.0, 0.00 10.0f 10.0f 10.0f 10.0f 10.0f 10.0 10.0 10.0] 10.0; 10.0f 10.0f 10.0f 10.0f 10.0 10.0] 10.0
Thermal - Diesel 00 00 00 00 02 02 02 02 02 02 02 02 02 02 02 02 02 02 0.2
Thermal - LNG 00 00 00 00 00 00 o0.0 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 0.0 0.0 00 0.0 0.0 10.2( 10.2 10.2] 10.2) 10.2] 10.2] 10.2| 10.2 10.2( 10.2 10.2] 10.2] 10.2] 10.2
Small Hydro 00 00 00 00 00 0.0 0.0 0.0 317 317 317 317 317 317 317 31.7] 31.7] 31.7] 29.4
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Waste-to-Energy 00 00 00 00 O0Q OO0 00 O00 O00 00 00 00 00 00 o0 0.0 00 00 0.0
Biogas 0.00 00} 0.0 0.0f 00f 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 0.0 00 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 0.0 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 0.0 0.0f 0.0f 0.0 16.2] 16.2] 16.2| 16.2| 16.2 16.2| 16.2| 16.2| 16.2| 16.2] 16.2| 16.2| 16.2| 16.2




Figure 32: Medium Industrial Activity with No Transmission Cost to Atlin Portfolio, Capacity
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Table 47: Medium Industrial Activity with No Transmission Cost to Atlin Portfolio, Capacity

Resource Option

Dependable Capacity (MW)

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
YEC Hydro 32.0( 32.0/ 32.0[ 32.0f 32.1 32.1] 32.1 32.1] 32.1f 32.1] 32.1f 32.1] 32.1 32.1| 32.1] 32.1f 32.1] 32.1f 321
YEC Thermal Diesel 30.3] 30.3] 30.3] 30.3| 21.8[ 21.8| 21.8] 21.8] 21.8] 21.8] 21.8| 21.8| 21.8| 21.8| 21.8] 21.8] 21.8] 21.8| 21.8
AEY Thermal Diesel 4.1 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
YEC Thermal NG 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88
YEC Wind 0.00 00f 00f 00 00 00 0.0 00 00 O00f 00f 00 00 00 0.0 0.0 00 00f 0.0
DSM 0.0 04/ 05 06/ 08 09 10 12| 12 12| 12 13 13 13 13 13 13 13 13
Thermal - 3rd NG Engine 0.0 0.0 4.4 4.4 44 4.4 4.4 44 44 44 44 4.4 4.4 4.4 4.4 4.4 44| 44 4.4
Battery 00f 00 00 36 36/ 36/ 3.6 36 36 36 36 36 36 36 3.6 3.6 36 36 3.6
Uprate 00 o0 00 17 174 17 17 17 17 17 17| 17 17 17 17 17 17| 1.7 1.7
MLESP 00 00 00 00 00 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
SLESP 00 00 00 00 00 0.0 00 0.0 00 00 00 00 00 0.0 0.0 0.0 00 00 0.0
Thermal - Diesel 0.00 0.0 0.0 0.0f 20.00 20.0f 20.0f 20.0f 20.0, 20.0 20.0] 20.0] 20.0f 20.0f 20.0f 20.0f 20.0 20.0] 20.0
Thermal - LNG 00 00 00 00 00 00 o00 00 00 ©00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
IPP - SOP 00 00 00 00 00 00 00 O00 00 00 00 00 00 0.0 0.0 0.0 00 0.0 0.0
Small Hydro 00 00 00 00 00 00 00 00 81 81 81 81 81 81 81 81 81 81 81
Wind 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Geothermal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Pumped Storage 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Waste-to-Energy 00 00 00 00 OO 0O o0 O00 O00 00 00 00 00 00 o0 00 0.0 00 0.0
Biogas 0.00 00} 0.0 0.0f 00 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Biomass 0.00 0.0 00| 0.0f 00f 0.0 0.0 00 00 00 00f 00 00 00 0.0 0.0 00 00 0.0
Solar 0.00 0.0f 00] 0.0 0.0f 00 00 0.0 00 00 00 00 00 00 00 0.0 00 00 0.0
Mayo Hydro Refurbishment 0.0f 00f 00f 00 00 16 16/ 16| 16 16 16/ 16 16 16 16/ 16/ 16| 16/ 16




Table 48: Medium Industrial Activity with No Transmission Cost to Atlin Portfolio Summary

Cost Components

Installed Capacity
Resource Option
[(Mw]

2018
Demand Side Management 1.9

2019
Thermal - 3rd NG Engine at Whitehorse 4.4

2020
4 MW Battery - Takhini Substation 4.0
Aishihik Uprate 1.3
Whitehorse Uprate 1.7
Southern Lake Enhancement Storage Project 0.0

2021
Thermal Diesel - Takhini Substation 20.0

2022
Mayo Hydro Refurbishment 2.3
Mayo Lake Enhancement Storage Project 0.0

2025
Drury Creek Small Hydro 8.1
Grand Total 43.7

Cost

Comment
[2016 SMillions]

Portfolio Capital Cost

$298.6

Present Value
Fixed Costs

$122.7 [A]




Variable Costs $74.4 [B]

Total Costs $197.1 [C] =[A] + [B]

This portfolio generates an average of 98.1% renewable energy over the 20 year planning period, under average water assumptions.
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