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Region Region Key

ON Ontario

QC Quebec

WC Western Canada

NY New York State

Ml Michigan

PJ Pennsylvania (PJM)
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Season Representative Number of Days

Winter 91

Winter Peak 1

Spring 91

Summer 91

Fall 91



Documents from Guidehouse re. LCP model

Filed: 2023-03-22, EB-2022-0200, Exhibit KT1.3, Page 4 of 15 March 22, 2023
Attachment

Page 22 of 33

BUSINESS INTERNAL \ INTERNAL USE

Fuel Unit (real 2020$ CAD) 2020 2030 2040 2050  Notes

Uranium $/MwWh 7 7 7 7 Guidehouse nternal analysis.

Biomass $/Mwh 51 51 51 51 Gas for Cl mate (2019). Link: X dy

Methane Imports cents/m3 9 14 16 16 Source: Enbridge ETSA Report

Hydrogen Imports from Quebec S/ke - 20 16 15 Assumes 100% green hydrogen produced from hydro. Source of hydrogen costs: European Hydrogen Backbone 2020. Link: https://ehb. ) | Hy kbone_Report.pdf
Hydrogen Imports from Western Canada  $/kg - 24 21 1.8 Assumes 50% green hydrogen in 2030 through 2040 and 75% green hydrogen by 2050. Rema nder is assumed to be blue hydrogen. Source of hydrogen costs: European Hydrogen Backbone.



BUSINESS INTERNALVINTERNAL USE - Filed: 2023-03-22, EB-2022-0200, Exhibit KT1.3, Page 5 of 15

Annual Ontario province-wide demand for each energy carrier

Electrification Scenario
2020 2030 2040 2050

Electricity (TWh) 135 209 348 435
Methane (PJ) 922 798 442 182
Hydrogen (PJ) 0 55 152 262

Documents from Guidehouse re. LCP model

Diversified Scenario

2020
Electricity (TWh) 135
Methane (PJ) 922

Hydrogen (PJ) 0

2030
186
882
145

March 22, 2023
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2040 2050
232 277
618 305
463 844
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BUS NESS INTERNAL \ INTERNAL USE

Hourly hydrogen demand for Ontario (MW). Note that hydrogen demand was not modelled for other regions.
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2030 2040 2050
5486 21022 39131
5346 20610 38259
5207 20222 37433
5066 19814 36567
5068 19852 36639
5070 19882 36696
5071 19896 36721
5072 19924 36774
5070 19878 36688
5202 20133 37265
5358 20397 37879
5458 20499 38148
5500 20758 38733
5726 21087 39450
5751 21114 39518
5636 20735 38729
5526 20451 38116
5449 20331 37832
5543 20753 38685
5663 21222 39645
5753 21576 40368
5758 21667 40539
5763 21752 40700
5767 21826 40838
6726 27489 52022
6517 26980 50916
6304 26396 49669
6092 25850 48492
6115 26262 49267
6150 26900 50466
6142 26750 50184
6148 26862 50396
6127 26487 49690
6339 27034 50867
6565 27194 51349
6699 27001 51106
6894 27247 51718
7083 27381 52120
7115 27295 51988
6923 26438 50257
6735 25656 48667
6636 25839 48920
6780 26481 50218
6955 27038 51385
7089 27494 52331
7099 27681 52684
7165 28881 54940
7153 28656 54517
4818 16348 30002
4715 16093 29450
4613 15854 28927
4512 15610 28395
4516 15683 28533
4520 15761 28680
4515 15679 28525
4499 15388 27978
4479 15017 27279
4563 14940 27208
4675 15032 27470
4750 15104 27663
4848 15277 28061
4948 15498 28551
4966 15504 28575
4879 15206 27956
4795 14958 27432
4739 14903 27286
4815 15337 28145
4917 15904 29269
4994 16338 30131
5003 16504 30442
5013 16685 30781
5021 16823 31042
4047 9814 17376
3976 9588 16901
3904 9361 16426
3833 9134 15951
3833 9134 15951
3833 9134 15951
3833 9134 15951
3833 9134 15951
3833 9134 15951
3904 9361 16426
3990 9633 1699
4047 9814 17376
4118 10041 17851
4190 10267 18325
4204 10313 18420
4147 10131 18040
4090 9950 17661
4047 9814 17376
4090 9950 17661
4147 10131 18040
4190 10267 18325
4190 10267 18325
4190 10267 18325
4190 10267 18325
4236 13263 23860
4170 13141 23583
4104 13022 23310
4039 12912 23054
4042 12966 23156
4043 12980 23183
4044 13001 23222
4041 12936 23100
4016 12491 22262
4064 12285 21923
4131 12209 21840
4175 12153 21773
4236 12182 21877
4302 12320 22185
4312 12287 22132
4257 12146 21829
4206 12078 21661
4172 12107 21688
4229 12490 22437
4298 12886 23220
4351 13210 23859
4360 13385 24187
4369 13534 24467
4376 13675 24732
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Hourly methane demand for Ontario (MW). Note that methane demand was not modelled for other regions.
NOTE: Figure 10 of the P2NZ report presents 2020 peak gas demand based on the Enbridge ETSA Report not the figures presented here.

Electrification Scena Diversified Scenario

Season  Region Hour 2020 2030 2040 2050 Season  Region Hour 2020 2030 2040 2050
Winter ON 1 54389 46570 24556 9217 Winter ON 1 54389 50201 32863 14 546
Winter ON 2 53321 45 507 23746 8725 Winter ON 2 53321 49114 31807 13909
Winter ON 3 52364 44533 22972 8239 Winter ON 3 52364 48126 30799 13283
Winter ON 4 51313 43484 22167 7748 Winter ON 4 51313 47 054 29751 12 647
Winter ON 5 51488 43624 22226 7758 Winter ON 5 51488 47 208 29826 12 664
Winter ON 6 51627 43736 22272 7767 Winter ON 6 51627 47 329 29885 12677
Winter ON 7 51688 43785 22293 7770 Winter ON 7 51688 47 382 29912 12683
Winter ON 8 51817 43889 22336 7778 Winter ON 8 51817 47 495 29967 12696
Winter ON 9 51606 43719 22265 7765 Winter ON 9 51606 47310 29876 12675
Winter ON 10 51955 44205 22835 8215 Winter ON 10 51955 47 768 30623 13243
Winter ON 11 52184 44634 23456 8743 Winter ON 11 52184 48151 31438 13 906
Winter ON 12 51995 44 646 23755 9075 Winter ON 12 51995 48 108 31834 14315
Winter ON 13 52363 45146 24331 9526 Winter ON 13 52363 48582 32589 14 885
Winter ON 14 53054 45 906 25015 999 Winter ON 14 53054 49338 33483 15486
Winter ON 15 53010 45912 25091 10079 Winter ON 15 53010 49330 33583 15589
Winter ON 16 51933 44 883 24368 9672 Winter ON 16 51933 48267 32643 15057
Winter ON 17 51283 44197 23788 9291 Winter ON 17 51283 47577 31886 14567
Winter ON 18 51225 44027 23497 9030 Winter ON 18 51225 47 434 31503 14241
Winter ON 19 52668 45310 24252 9372 Winter ON 19 52668 48788 32481 14701
Winter ON 20 54162 46 674 25114 9804 Winter ON 20 54162 50215 33601 15272
Winter ON 21 55289 47703 25764 10128 Winter ON 21 55289 51292 34443 15702
Winter ON 22 55705 48037 25903 10152 Winter ON 22 55705 51656 34622 15742
Winter ON 23 56097 48352 26034 10175 Winter ON 23 56097 51999 34791 15780
Winter ON 24 56433 48 622 26 147 10195 Winter ON 24 56433 52292 34935 15812
Winter Pe ON 1 77859 66 966 35816 13821 Winter Pe ON 1 77859 71862 47429 20819
Winter Pe ON 2 76787 65789 34761 13099 Winter Pe ON 2 76787 70 690 46051 19895
Winter Pe ON 3 75371 64337 33591 12356 Winter Pe ON 3 75371 69218 44526 18938
Winter Pe ON 4 74127 63023 32478 11624 Winter Pe ON 4 74127 67 897 43075 17998
Winter Pe ON 5 76015 64 540 33111 11736 Winter Pe ON 5 76015 69 548 43 886 18180
Winter Pe ON 6 78934 66 886 34088 11908 Winter Pe ON 6 78934 72100 45141 18461
Winter Pe ON 7 78247 66334 33858 11867 Winter Pe ON 7 78247 71499 44 846 18395
Winter Pe ON 8 78763 66 748 34031 11898 Winter Pe ON 8 78763 71950 45 067 18 445
Winter Pe ON 9 77046 65368 33456 1179 Winter Pe ON 9 77046 70 449 44329 18279
Winter Pe ON 10 78290 66 682 34568 12529 Winter Pe ON 10 78290 71770 45781 19220
Winter Pe ON 11 77516 66438 35144 13274 Winter Pe ON 11 77516 71375 46548 20130
Winter Pe ON 12 75627 65172 35068 13689 Winter Pe ON 12 75627 69911 46 469 20604
Winter Pe ON 13 75498 65383 35720 14341 Winter Pe ON 13 75498 70031 47 330 21412
Winter Pe ON 14 74853 65179 36 200 14 961 Winter Pe ON 14 74853 69 702 47970 22170
Winter Pe ON 15 74209 64725 36124 15055 Winter Pe ON 15 74209 69 186 47 877 22272
Winter Pe ON 16 71291 62128 34590 14 356 Winter Pe ON 16 71291 66 447 45 889 21334
Winter Pe ON 17 68716 59 807 33171 13677 Winter Pe ON 17 68716 64009 44049 20430
Winter Pe ON 18 70304 60 895 33285 13375 Winter Pe ON 18 70304 65 257 44182 20091
Winter Pe ON 19 72493 62 842 34436 13 900 Winter Pe ON 19 72493 67311 45672 20794
Winter Pe ON 20 74038 64335 35510 14518 Winter Pe ON 20 74038 68 849 47070 21599
Winter Pe ON 21 75368 65593 36373 14992 Winter Pe ON 21 75368 70152 48192 22220
Winter Pe ON 22 76227 66 283 36 660 15042 Winter Pe ON 22 76227 70903 48561 22303
Winter Pe ON 23 81722 70698 38500 15367 Winter Pe ON 23 81722 75706 50922 22833
Winter Pe ON 24 80691 69 870 38155 15306 Winter Pe ON 24 80691 74 806 50479 22734
Spring ON 1 35853 30959 16763 6621 Spring ON 1 35853 33463 22807 10888
Spring ON 2 35300 30361 16 238 6266 Spring ON 2 35300 32865 22122 10434
Spring ON 3 34818 29820 15737 5916 Spring ON 3 34818 32330 21467 9987
Spring ON 4 34315 29263 15229 5565 Spring ON 4 34315 31776 20804 9538
Spring ON 5 34651 29533 15342 5585 Spring ON 5 34651 32070 20948 9571
Spring ON 6 35008 29819 15461 5606 Spring ON 6 35008 32381 21101 9605
Spring ON 7 34631 29516 15335 5584 Spring ON 7 34631 32052 20939 9569
Spring ON 8 33300 28 447 14 889 5505 Spring ON 8 33300 30888 20367 9440
Spring ON 9 31598 27079 14319 5404 Spring ON 9 31598 29 400 19636 9276
Spring ON 10 30633 26 458 14336 5669 Spring ON 10 30633 28672 19 669 9584
Spring ON 11 30320 26390 14639 6037 Spring ON 11 30320 28535 20071 10034
Spring ON 12 30158 26383 14 856 6285 Spring ON 12 30158 28484 20360 10339
Spring ON 13 30334 26678 15255 6617 Spring ON 13 30334 28753 20883 10757
Spring ON 14 30736 27154 15729 6962 Spring ON 14 30736 29218 21503 11196
Spring ON 15 30637 27106 15764 7021 Spring ON 15 30637 29154 21550 11267
Spring ON 16 29763 26281 15199 6712 Spring ON 16 29763 28299 20817 10 862
Spring ON 17 29119 25640 14712 6416 Spring ON 17 29119 27645 20182 10479
Spring ON 18 29238 25644 14548 6230 Spring ON 18 29238 27 680 19 964 10250
Spring  ON 19 30855 27035 15293 6519 Spring  ON 19 30855 29162 20928 10647
Spring ON 20 32960 28 850 16 270 6900 Spring ON 20 32960 31094 22191 11170
Spring ON 21 34582 30245 17017 7189 Spring ON 21 34582 32581 23156 11567
Spring ON 22 35340 30854 17271 7234 Spring ON 22 35340 33243 23482 11640
Spring  ON 23 36167 31518 17548 7283 Spring  ON 23 36167 3396 23838 11720
Spring ON 24 36801 32028 17 760 7320 Spring ON 24 36801 34521 24110 11781
Summer ON 1 8800 8505 6118 3522 Summer ON 1 8800 9280 9091 6409
Summer ON 2 8172 7897 5681 32711 Summer ON 2 8172 8654 8523 6081
Summer ON 3 7543 7290 5244 3019 Summer ON 3 7543 8029 7954 5754
Summer ON 4 6915 6682 4807 2767 Summer ON 4 6915 7403 7386 5426
Summer ON 5 6915 6682 4807 2767 Summer ON 5 6915 7403 7386 5426
Summer ON 6 6915 6682 4807 2767 Summer ON 6 6915 7403 7386 5426
Summer ON 7 6915 6682 4807 2767 Summer ON 7 6915 7403 7386 5426
Summer ON 8 6915 6682 4807 2767 Summer ON 8 6915 7403 7386 5426
Summer ON 9 6915 6682 4807 2767 Summer ON 9 6915 7403 7386 5426
Summer ON 10 7543 7290 5244 3019 Summer ON 10 7543 8029 7954 5754
Summer ON 11 82908 8019 5768 3321 Summer ON 11 8298 8780 8637 6147
Summer ON 12 8800 8505 6118 3522 Summer ON 12 8800 9280 9091 6409
Summer ON 13 9429 9112 6555 3774 Summer ON 13 9429 9906 9660 6737
Summer ON 14 10058 9720 6992 4025 Summer ON 14 10058 10532 10229 7065
Summer ON 15 10183 9841 7079 4076 Summer ON 15 10183 10657 10342 7130
Summer ON 16 9681 9355 6730 3874 Summer ON 16 9681 10156 9887 6868
Summer ON 17 9178 8869 6380 3673 Summer ON 17 9178 965 9433 6606
Summer ON 18 8800 8505 6118 3522 Summer ON 18 8800 9280 9091 6409
Summer ON 19 9178 8869 6380 3673 Summer ON 19 9178 965 9433 6606
Summer ON 20 9681 9355 6730 3874 Summer ON 20 9681 10156 9887 6868
Summer ON 21 10058 9720 6992 4025 Summer ON 21 10058 10532 10229 7065
Summer ON 22 10058 9720 6992 4025 Summer ON 22 10058 10532 10229 7065
Summer ON 23 10058 9720 6992 4025 Summer ON 23 10058 10532 10229 7065
Summer ON 24 10058 9720 6992 4025 Summer ON 24 10058 10532 10229 7065
Fall oN 124592 21193 11406 4455 Fall oN 1 24502 23085 15879 7932
Fall ON 2 24444 20973 11131 4231 Fall ON 2 24444 22880 15517 7651
Fall oN 3 24308 20761 10858 4009 Fall oN 3 24308 22685 15160 7371
Fall ON 4 24211 20581 10 600 3789 Fall ON 4 24211 22524 14 820 7094
Fall oN 5 24461 20781 10683 3803 Fall oN 5 24461 22742 14927 7118
Fall ON 6 24525 20832 10705 3807 Fall ON 6 24525 22798 14 955 7125
Fall oN 7 24621 20910 10737 3813 Fall oN 7 24621 22882 149% 7134
Fall ON 8 24323 20670 10637 3795 Fall ON 8 24323 22621 14 868 7105
Fall oN 9 22283 19031 9954 3675 Fall oN 9 22283 20838 13991 6908
Fall ON 10 20930 18 047 9727 3809 Fall ON 10 20930 19732 13708 7045
Fall oN 11 20094 17498 9719 4017 Fall oN 11 20094 19092 13707 7285
Fall ON 12 19508 17 109 9704 4154 Fall ON 12 19508 18 641 13694 7442
Fall oN 13 19233 16990 9838 4353 Fall oN 1319233 18477 13874 7683
Fall ON 14 19456 17272 10 140 4580 Fall ON 14 19456 18748 14 268 7971
Fall oN 15 19221 17104 10106 4609 Fall oN 15 19221 18558 14227 8002
Fall ON 16 18905 16 768 9819 4419 Fall ON 16 18905 18221 13852 7758
Fall oN 17 18919 16697 9643 4248 Fall oN 17 18919 18172 13620 7546
Fall ON 18 19301 16 942 9635 4142 Fall ON 18 19301 18 460 13605 7422
Fall oN 19 20808 18215 10275 4360 Fall oN 19 20808 19823 14431 7728
Fall ON 20 22294 19491 10954 4619 Fall ON 20 22294 21183 15309 8085
Fall oN 21 23532 20547 11504 4821 Fall oN 21 23532 22311 16020 8364
Fall ON 22 24332 21189 11772 4868 Fall ON 22 24332 23010 16 364 8442
Fall oN 23 25013 21737 12001 4908 Fall oN 23 25013 23606 16656 8507

Fall ON 24 25658 22255 12217 4946 Fall ON 24 25658 24170 16934 8570
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SupplyTechnology
Wind Onshore

Wind Offshore

Solar PV

Hydro

Hydro Pumped Storage

0/CCGT - H2

Biomass

CHa Salt Cavern Storage
H2 Salt Cavern Storage
Battery Storage
Electrolyser 2030
Electrolyser 2040
Electrolyser 2050
Anaerobic Digestion
SMR CCS

Biomass CCS
Nuclear SMR

InputFuel

Water
Electricity
Uranium
Methane
Hydrogen
Biomass
Methane
Hydrogen
Electricity
Electricity
Electricity
Electricity
AD Feedstock
Methane
Biomass
Uranium

OutputFuel
Electricity
Electricity
Electricity
Electricity
Electricity
Electricity
Electricity
Electricity
Electricity
Methane
Hydrogen
Electricity
Hydrogen
Hydrogen
Hydrogen
Methane
Hydrogen
Electricity
Electricity
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25 Varies by season and hour see "Supply Tech Efficiencies by Szn” tab
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Source / Note

U.S. Energy Information Administration - EIA - ndependent Statistics and Analysis
Nuc ear power p ant - Eneray Education

Our Energy Sources Natural Gas — The National Academ es (nas.edu)

Our Eneray Sources Natural Gas — The National Academ es (nas.edu)

Biomass for Heat and Power Technology Brief (irena.org)

Fact Sheet | Eneray Storage (2019) | White Papers | EESI
Eff ciency chosen to match cost of electrolyzer. Source: European Hydrogen Backbone 2020. Link: https://ehb.eu/fi es/down oads/2020_European-Hydrogen-Backbone_Report.pdf
Eff ciency chosen to match cost of electrolyzer. Source: European Hydroaen Backbone 2020. Link: https://ehb.eu/fi es/down oads/2020 European-Hydroaen-Backbone Report.pdf
Eff ciency chosen to match cost of electrolyzer. Source: European Hydrogen Backbone 2020. Link: https://ehb.eu/fi es/down oads/2020_European-Hydrogen-Backbone_Report.pdf
Feedstock price is included in the unit eneray cost (and therefore the effic ency value is not specified).

Biomass for Heat and Power Technoloay Brief (irena.ora)
Assumed to be the same as conventional nuclear.
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SupplyTechnology
Wind Onshore

Wind Offshore

Solar PV

Hydro

Hydro Pumped Storage
Nuclear

Fossil Fuel Thermal (Coal, Peat, Oil)
O/CCGT - CH4
0/CCGT - H2

Biomass

Battery Storage

CH4 Salt Cavern Storage
H2 Salt Cavern Storage
Electrolyser 2030
Electrolyser 2040
Electrolyser 2050
Anaerobic Digestion
SMR CCS

Biomass + CCS

Nuclear SMR

Existing Generation Capacity (MW)

5,534

478

13,089

36,000

Source
Canadian Wind Energy Association

Transmission-Connected Generation (ieso.ca)

Guidehouse Internal Source (Confidential & Proprietary)
Guidehouse Internal Markets Modeling Team (confidential forecast)
Transmission-Connected Generation (ieso.ca)

Guidehouse Internal Markets Modeling Team (confidential forecast)
Guidehouse Internal Markets Modeling Team (confidential forecast)

Guidehouse Internal Markets Modeling Team (confidential forecast)

Based on 281 bcf storage volume. Source: https://www.enbridge.ct
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Planned Capacity Retirements (MW)

SupplyTechnology 2020 2030 2040 2050 Source

Wind Onshore 0 0 0 0

Wind Offshore 0 0 0 0

Solar PV 0 0 0 0

Hydro 0 0 0 0

Hydro Pumped Storage 0 0 0 0

Nuclear Guidehouse Internal Markets Modeling Team (confidential forecast)
Fossil Fuel Thermal (Coal, Peat, Oil) Guidehouse Internal Markets Modeling Team (confidential forecast)
O/CCGT - CH4 Existing Guidehouse Internal Markets Modeling Team (confidential forecast)
O/CCGT - CH4 New Guidehouse Internal Markets Modeling Team (confidential forecast)
O/CCGT - H2 New Guidehouse Internal Markets Modeling Team (confidential forecast)
Biomass Guidehouse Internal Markets Modeling Team (confidential forecast)
Battery Storage 0 0 0 0

CH4 Salt Cavern Storage 0 0 0 0

H2 Salt Cavern Storage 0 0 0 0

Electrolyser 2030 0 0 0 0

Electrolyser 2040 0 0 0 0

Electrolyser 2050 0 0 0 0

Anaerobic Digestion 0 0 0 0

SMR CCS 0 0 0 0

Biomass + CCS 0 0 0 0

Nuclear SMR 0 0 0 0
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Notes
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Existing Transmiss on Infrastructure (MW)

InfraTechnology

Electricity Transmission Line

Electricity Transmission Line

Electricity Transmission Line

Electricity Transmission Line

Electricity Transmission Line

Electricity Transmission Line

Electricity Transmission Line

Electricity Transmission Line

New Dedicated H2 Transmission Pipe ine

New Dedicated H2 Transmission Pipe ine

New Dedicated H2 Transmission Pipe ine

New Dedicated H2 Transmission Pipe ine

New Dedicated H2 Transmission Pipe ine

New Dedicated H2 Transmission Pipe ine
Repurposed Dedicated H2 Transmission Pipeline
Repurposed Dedicated H2 Transmission Pipeline
Repurposed Dedicated H2 Transmission Pipeline
Repurposed Dedicated H2 Transmission Pipeline
Repurposed Dedicated H2 Transmission Pipeline
Repurposed Dedicated H2 Transmission Pipeline
Methane Transmission Pipeline

Methane Transmission Pipeline

Methane Transmission Pipeline

Methane Transmission Pipeline

Methane Transmission Pipeline

Methane Transmission Pipeline
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Notes

Source: IESO Fall 2021 Reliability Outlook I nk:
Source: IESO Fall 2021 Reliability Outlook I nk:
Source: IESO Fall 2021 Reliability Outlook I nk:
Source: IESO Fall 2021 Reliability Outlook I nk:
Source: IESO Fall 2021 Reliability Outlook I nk:
Source: IESO Fall 2021 Reliability Outlook I nk:
Source: IESO Fall 2021 Reliability Outlook I nk:
Source: IESO Fall 2021 Reliability Outlook I nk:
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eso. ‘anning-and-
eso. ‘anning-and-
eso. ‘anning-and-
eso. ‘anning-and-
eso. ‘anning-and-
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Based on  20-22 MCM/day peak demand in 2020 from Enbridge ETSA Report and rounded up to 120 GW.

Based on a capacity of approx mately 1.21 bef/day. Source: CER link.
Based on the Northern Ontario Line and the Vector Pipe ine with a combined capac ty of approximately 5.3 bef/day. Source: CER link

iabi ity-Out ook
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Based on the Niagara and Chippawa interconnect on pipelines with a combined utilization of approximate y 1 bf/day. Source: CER.





