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Electricity System 20-Year Outlook: Net Demand Outlook

* The demand for electricity net of conservation is the starting point used in assessing
the outlook of the electricity system

* There is uncertainty in any demand forecast, as future demand will depend on many
considerations - planning explicitly recognizes the uncertainties in any of these
drivers by addressing a range of potential futures

* The net demand for electricity used in preparing this report covers a range from 133
TWh to 197 TWh in 2035 — compared to 143 TWh in 2015

N
N
o

N
o
o

=
[0}
o

=
(o))
o

[EEY
N
o

=
N
o

Range of Annual Energy (TWh)
RN
o
(@)

(0]
o

2015 2020 2025 2030 2035

Ss

&% ieso
Connecting Today.
Powering Tomorrow.




Demand Outlook: (cont’d)

e The range of future electricity demand is influenced by a wide variety of factors
including growth in household number; conservation (programs, building codes, and
product standards); commercial and industrial sector activity; uptake of electric
vehicles; and the electrification of energy systems

* Implementation of the province’s climate change policies that are consistent with the
Climate Change Action Plan will have an impact on the demand for electricity
including through greater electrification of the economy

— Electrification potential exists in nearly every part of the energy system (e.g., fuel
switching in heating loads from natural gas to electric and the uptake of electric
vehicles)

— Early focus of the CCAP is on programs over the next five years. In the longer-
term, there is uncertainty with respect to the pace of electrification. It is
anticipated the CCAP will be regularly updated

* Four demand outlooks have been developed to provide context for long-term
integrated planning and discussion
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Definition of Outlooks

* Others = Agriculture, Remote Communities, Generator Demand, IEI, and Street Lighting

** At Generator Level. Total may not add up due to rounding

Sector Outlook A Outlook B Outlook C Outlook D
Oil heating switches to heat Oil heating switches to heat
Residential pumps, electric space and pumps, electric space and
L e.ntla 48 TWh in 2035 51 TWh in 2035 water heating gain 25% of = water heating gain 50% of
(52 TWh in 2015) gas market share gas market share
(58 TWh in 2035) (64 TWh in 2035)
Oil heating switches to heat Oil heating switches to heat
. pumps, electric space and  pumps, electric space and
Commercial ) . . : o . . o
) 49 TWh in 2035 54 TWh in 2035 water heating gain 25% of = water heating gain 50% of
(51 TWh in 2015) gas market share gas market share
(63 TWh in 2035) (69 TWh in 2035)
5% of 2012 fossil energy 10% of 2012 fossil energy
Industrial ] ) switches to electric switches to electric
(35 TWh in 2015) 29 TWh in 2035 35 TWh in 2035 equivalent equivalent
(43 TWh in 2035) (51 TWh in 2035)
Electric Vehicles 2.4 million EVs by 2035 2.4 million EVs by 2035
. 2TWhin 2 TWhin 2
(<1 TWh in 2015) in 2035 3 TWh in 2085 (8 TWh in 2035) (8 TWh in 2035)
Transit : . Planned projects, 2017-2035 Planned projects, 2017-2035
. 1 TWhin 2 1TWhin?2 .
(<1 TWh in 2015) n 2055 in 2035 (1 TWh in 2035) (1 TWh in 2035)
Others* ) . . .
(5 TWh in 2015) 5 TWh in 2035 5 TWh in 2035 5 TWh in 2035 5 TWh in 2035
Total™* 133 TWh in 2035 148 TWh in 2035 177 TWh in 2035 197 TWh in 2035
(143 TWh in 2015)
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Annual Net Energy Demand* Across Demand Outlooks
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The four demand Outlooks span a net electricity demand between 133 TWh
and 197 TWh by 2035
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* At Generator Level. Net of policy driven conservation including codes and standards



Annual Net Summer Peak Demand* Across Demand Outlooks
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The four demand Outlooks span a net summer peak demand between 22,586
MW and 28,532 MW by 2035

* At Generator Level
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Annual Net Winter Peak Demand* Across Demand Outlooks
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The four demand Outlooks span a net winter peak demand between 20,622 MW
and 35,379 MW by 2035

* At Generator Level

Ss

&% ieso
Connecting Today.
Powering Tomorrow.




Net Energy, Winter and Summer Peak Demand

Net Energy (TWh) Net Summer Peak (MW) Net Winter Peak (MW)
Year | Outlook A | Outlook B | Outlook C|Outlook D| | Outlook A | Outlook B | Outlook C|Outlook D| [ Outlook A | Outlook B | Outlook C|[Outlook D
2015 143 143 143 143 23,965 23,965 23,965 23,965 22,159 22,159 22,159 22,159
2016 143 143 144 144 23,971 24,046 24,048 24,048 22,093 22,140 22,190 22,190
2017 142 143 143 143 23,900 24,083 24,088 24,088 22,020 22,143 22,251 22,251
2018 141 143 144 144 23,705 24,041 24,108 24,166 21,825 22,072 22,315 22,385
2019 139 142 144 145 23,465 23,993 24,124 24,242 21,574 21,985 22,395 22,560
2020 138 142 145 147 23,216 23,916 24,112 24,291 21,338 21,898 22,501 22,783
2021 136 142 146 148 23,029 23,889 24,152 24,393 21,143 21,841 22,661 23,083
2022 135 142 147 150 22,879 23,881 24,216 24,520 20,976 21,799 22,863 23,442
2023 134 142 148 152 22,777 23,890 24,298 24,667 20,864 21,778 23,105 23,862
2024 133 142 149 154 22,628 23,868 24,353 24,788 20,694 21,718 23,326 24,273
2025 133 142 150 157 22,568 23,918 24,486 24,987 20,602 21,718 23,626 24,779
2026 132 141 152 159 22,453 23,882 24,549 25,446 20,483 21,659 23,911 24,742
2027 131 141 154 162 22,372 23,918 24,680 25,921 20,394 21,668 24,265 25,492
2028 131 142 156 165 22,295 23,940 24,804 26,124 20,315 21,672 24,633 26,277
2029 131 142 158 169 22,292 24,030 25,049 26,410 20,316 21,746 24,513 27,226
2030 131 143 161 172 22,258 24,082 25,550 26,667 20,295 21,794 25,085 28,296
2031 131 143 163 176 22,231 24,133 26,022 26,937 20,282 21,844 25,695 29,451
2032 131 144 166 181 22,198 24,171 26,199 27,197 20,260 21,875 26,330 30,683
2033 131 145 169 186 22,317 24,369 26,551 27,633 20,375 22,052 27,185 32,158
2034 132 146 173 191 22,436 24,568 26,902 28,071 20,488 22,229 28,144 33,716
2035 133 148 177 197 22,586 24,792 27,276 28,532 20,622 22,422 29,167 35,379
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Breakdown of Energy Demand by Sector 2015 and 2035

(Outlooks A,B,C,D)
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Energy (TWh) 2015 A 2035 B 2035 C 2035 D 2035
Residential 52 48 51 58 64
Commercial 51 49 54 63 69
Industrial 35 29 35 43 51
Electrified Transit 0 3 4 9 9
Other 5 5 5 5 5
Electrified Transit = Electric Vehicles + Public Transit o
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Net Electricity Demand by Sector, TWh

Residential Commercial Industrial Transportation (EVs and Transit) Other*

Year A B C D A B C D A B C D A B C D

2015 52 52 52 52 51 51 51 51 35 35 35 35 0 0 0 0 5
2016 52 52 52 52 51 51 52 52 35 35 35 35 0 0 0 0 5
2017 52 52 52 52 52 52 52 52 34 34 34 34 0 0 0 0 5
2018 51 52 52 52 51 52 52 52 34 35 35 35 0 0 0 0 5
2019 51 52 52 52 51 52 52 53 33 34 35 36 0 0 0 0 5
2020 51 51 52 52 50 51 52 53 32 35 36 37 0 0 0 0 5
2021 50 51 51 52 50 51 53 53 32 35 37 38 0 1 1 1 5
2022 49 50 51 52 49 51 53 54 31 35 37 39 1 1 1 1 5
2023 49 50 51 52 49 52 54 54 30 34 37 40 1 1 1 1 5
2024 48 50 51 52 49 52 54 55 30 34 37 40 1 1 2 2 5
2025 48 50 51 53 49 52 55 56 29 34 38 41 1 2 2 2 5
2026 48 49 52 53 49 52 55 57 29 34 38 42 1 2 3 3 5
2027 48 49 52 54 49 52 56 58 28 34 38 42 1 2 3 3 5
2028 48 49 53 55 49 52 56 58 28 33 38 43 2 2 4 4 5
2029 48 49 53 56 49 52 57 60 28 34 39 44 2 3 4 4 5
2030 48 50 54 57 49 52 57 60 28 34 40 45 2 3 5 5 5
2031 48 50 55 58 48 52 58 62 28 34 40 46 2 3 6 6 5
2032 48 50 55 59 48 52 59 63 28 34 40 47 2 3 7 7 5
2033 48 50 56 61 48 53 60 65 28 34 41 48 2 4 7 7 5
2034 48 50 57 62 49 53 61 67 28 34 42 49 2 4 8 8 5
2035 48 51 58 64 49 54 63 69 29 35 43 51 3 4 9 9 5

*Other = Agriculture, Remote Communities, Generator Demand, IEI, and Street Lighting
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Assumptions of economic drivers underlying electricity demand
outlooks

Driver 2005-2015 2015-2025 2025-2035
Outlook A Outlook B,C, D Outlook A Outlook B,C, D Outlook A Outlook B,C, D
Growth in number of
) 15% 15% 11% 14% 7% 9%
residential households
Growth in commercial floor
1 20% 20% 10% 15% 8% 11%
space
Ontario Industrial GDP
. 2% 2% 0% 1% 1% 1%
(annual growth rate)

! Drivers are from IESO and independent economic forecasters.
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Residential Energy Demand 2015-2035: Outlooks A,B,C,D

Annual net residential energy demand (TWh)
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Residential Net Energy Demand 2015-2035: Outlooks A,B,C,D

Residential (kWh/HH/month)

Residential (TWh)
Year A B C D
2015 52 52 52 52
2016 52 52 52 52
2017 52 52 52 52
2018 51 52 52 52
2019 51 52 52 52
2020 51 51 52 52
2021 50 51 51 52
2022 49 50 51 52
2023 49 50 51 52
2024 48 50 51 52
2025 48 50 51 53
2026 48 49 52 53
2027 48 49 52 54
2028 48 49 53 55
2029 48 49 53 56
2030 48 50 54 57
2031 48 50 55 58
2032 48 50 55 59
2033 48 50 56 61
2034 48 50 57 62
2035 48 51 58 64

A B C D
753 753 753 753
735 735 735 735
729 729 730 730
713 713 714 715
703 702 705 707
688 688 693 696
672 672 680 685
658 659 670 677
648 648 664 673
636 637 656 669
627 628 653 669
619 621 650 670
613 615 649 674
607 609 649 678
603 605 651 685
598 601 653 692
595 598 657 700
590 594 658 708
590 594 665 720
590 594 672 733
589 594 679 747
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Residential Sector Overview

e Factors that increase residential energy demand
— Increase in size and saturation of TVs and electronics

— Increase in the myriad of small end uses (miscellaneous devices, appliances, and electronics)
in the households

— Increase in electricity’s share of space heating and water heating in electrification demand
Outlooks C and D

e Factors that decrease residential energy demand

— Rising share of multi-residential dwellings. Households in multi-residential buildings tend
to consume less energy than single family homes

— Significant efficiency improvements in lighting

— Major appliances already at high saturation levels and being built to efficiency levels
required by standard regulations
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Assumption of Housing Stock Growth Across Demand Outlooks

Total Housing Stock
Year | Multi Res High Rise | Multi Res Low Rise Row House Single Family
2015 23% 11% 13% 53%

New Housing Starts
Year | Multi Res High Rise | Multi Res Low Rise Row House Single Family
2020 27% 11% 18% 44%
2025 26% 10% 20% 43%
2030 27% 10% 20% 42%
2035 31% 12% 21% 36%

The forecast assumes that multi-residential and row housing take a proportionately
higher share of new building construction compared with single family homes.
This is a change from historical patterns
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Forecast Change in Residential Net Electricity Demand by End
Use 2015-2035

Lighting
Ventilation
Laundry
Cooking

Dehumidifiers

AC
Computers | D
Refrigerators/Freezers = mC
Other Electronics S— B
TV and Set Top Box I— mA
Miscellaneous —
Hot Water ——
Space Heating T
4 -2 0 2 4 6

Changein Net Energy Demand (TWh)

Sieso

Connecting Today.

Powering Tomorrow.

16



Residential Net Electricity Demand Forecast by Key End Use for

2015 and 2035

2015

1%

2035
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Residential Demand by End Use (TWh) 2015, 2025, 2035 :

Outlooks A,B,C,D

Net Energy (TWh) 2015 2025 2035

A B C D A B C D
AC Central 3.1 2.9 3.0 2.9 3.0
AC Room 0.5 0.5 0.5 0.5 0.5
Clothes Dryers 2.5 24 2.5 2.1 22
Clothes Washers 0.3 0.3 0.3 0.3 0.3
Computers 1.1 1.2 1.3 1.3 1.4
Cooking 2.5 2.1 22 2.2 2.3
Dehumidifiers 0.5 0.5 0.5 0.4 0.4
Dishwashers 0.5 0.4 0.5 0.5 0.5

Domestic Hot Water 4.1 3.2 33 | 38 4.2 3.1 33 | 5.6 7.9
Elevators 0.2 0.2 0.2 0.2 0.2

Forced Air Central Heating 15 12 12 | 27 3.6 13 15 | 64 9.9
Freezers 1.7 1.7 1.7 1.7 1.8
Lighting 7.9 5.9 6.0 4.7 4.9
Miscellaneous 4.0 4.7 4.9 5.5 5.8
Baseboard Heating 6.8 5.8 59 55 5.7
Other Consumer Electronics 3.7 3.9 4.1 4.6 4.8
Refrigerators 4.3 4.3 4.4 4.6 4.6
Set Top Boxes 0.9 0.8 0.8 0.9 0.9
Space Heating Room 0.1 0.1 0.1 0.1 0.1
Swimming Pool Pumps 0.6 0.6 0.6 0.6 0.6
Televisions 2.4 2.8 2.9 3.3 3.5
Ventilation And Circulation 3.1 2.5 2.6 2.2 2.5
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Residential Electric Share Assumptions for Space Heating and
Water Heating (Outlooks A,B,C,D)

Residential Space Heating Total Stock Residential Water Heating Total Stock
Shares Shares

Year |Outlook A |[Outlook B|Outlook C|Outlook D Year |Outlook A|Outlook B|Outlook C|Outlook D
2015 18% 18% 18% 18% 2015 23% 23% 23% 23%
2020 18% 18% 19% 19% 2020 20% 20% 21% 21%
2025 17% 17% 22% 24% 2025 19% 19% 22% 24%
2030 17% 17% 26% 32% 2030 19% 19% 26% 32%
2035 17% 17% 31% 42% 2035 19% 19% 32% 45%

Residential Space Heating New Stock Residential Water Heating New Stock

Turnover Shares Turnover Shares

Year [Outlook A|Outlook B|Outlook C|Outlook D Year |Outlook A|Outlook B|Outlook C|Outlook D
2015 14% 14% 14% 14% 2015 19% 19% 19% 19%
2020 16% 16% 22% 26% 2020 19% 19% 22% 26%
2025 17% 17% 30% 38% 2025 19% 19% 28% 37%
2030 17% 17% 36% 50% 2030 19% 19% 34% 48%
2035 17% 17% 41% 60% 2035 19% 20% 40% 60%

25% and 50% of the new gas stock turning over to air-source heat pumps in Outlook C and D
result in an increase in electricity fuel shares. For example, 60% in 2035 for Outlook D Space
Heating represents the electricity share of the total new equipment stock as a result of 50% of
the new gas stock in Outlook B switching to electricity
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Residential Additional Heat Pump Installations

Residential Space Heating Additional Heat
Pump Sales in the Year Indicated

Year |[Outlook A|Outlook B|Outlook C|Outlook D
2015 - - - -
2020 5,887 7,500 30,553 43,624
2025 7,640 10,000 66,824 104,707
2030 8,156 10,000 75,566 123,438
2035 7,725 10,000 92,221 157,607

Residential Water Heating Additional Heat
Pump Sales in the Year Indicated

Year |[Outlook A|Outlook B|Outlook C|Outlook D
2015 - - - -
2020 5,887 7,500 22,690 37,879
2025 7,640 10,000 43,706 77,412
2030 8,156 10,000 79,871 149,742
2035 7,725 10,000 102,783 195,566

COP for Domestic Hot Water Air Source Heat Pump ranges from 1.7 to 2.0
COP for Space Heating Air Source Heat Pump ranges from 1.6 to 1.9 ““ .
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Commercial Energy Demand 2015-2035: Outlooks A,B,C,D

Annual net commercial energy demand (TWh)
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ICl Forecast Uncertainties

e IClisnot a dispatchable resource. Its forecast has a number of uncertainties

e The importance of ICI may increase if more customers are made eligible for the
program or if the large industrial sector experiences demand growth

e ICI may become less effective if HOEP increases and Global Adjustment’s share of
the average bill becomes smaller

* Planning forecasts are weather-normal, but ICI applies to actual grid demand. In
reality, the timing and effectiveness of the program may depend on weather extremes

* The critical peak demand hours are measured on the IESO-controlled grid after the
effect of embedded generation

— The net planning forecast must be adjusted for future EG production to simulate grid peaks

— This adjustment is based on median EG production; real production profiles will have much
more variability

— The EG capacity forecast includes only existing, committed, and directed capacity
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