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1. (Dis)Integrated Resource Plans
2. Why collaborate?
3. What can be done?



Pathways to Decarbonization

A report to the Minister of Energy to evaluate a moratorium on new
natural gas generation in Ontario and to develop a pathway to zero
emissions in the electricity sector.

DECEMBER 15, 2022
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Ontario’s Integrated Plan to Power the Strongest Economy in the G7
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PLAN D’APPROVISIONNEMENT 2023-2032

R-4210-2022

Original : 2022-11-01

HQD-1, document 1
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ON:
https://www.ieso.ca/en/Learn/The-Evolving-Grid/Pathways-to-Decarbonization
https://www.ontario.ca/page/energy-generations?utm_source=newsletter&utm_medium=email&utm_campaign=IESO+Bulletin+-+June+12%2c+2025

QC:
https://www.hydroquebec.com/electricity-purchases-quebec/supply-plan.html
https://www.hydroquebec.com/data/achats-electricite-quebec/pdf/plan-dapprovisionnement-2023-2032.pdf
https://cdn-contenu.quebec.ca/cdn-contenu/adm/min/economie/contenu/energie/Tournee_Vision_Energie_cahier_participation.pdf

PEI: https://irac.pe.ca/wp-content/uploads/2020-Integrated-System-Plan-filed-September-30-2020.pdf

NB: https://www.nbpower.com/en/about-us/our-energy/integrated-resource-plan/


Map of transmission lines (2020)
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Northeastern North America and Italy

Population: 60 miIIions
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https://www.iea.org/articles/italy-electricity-security-policy

Italy North to South: about 1 300 km (800 miles)
Montréal – Boston: 500 km (300 miles)


2. Why collaborate?



B
Average Prices for Residential Customers in 2024

(in CAD ¢/kWh) _

5t John's, NL: 14.462

B Edmonton, AB: 23.98

m Vancouver, BC: 12.06 Charlottetown, PEZ19.13 =
m Caolgory, AB: 2317 Moncton, NB: 1630 m
B Seattle, WAZ19.3 B Regina, SK: 17.89 Halifax, NS:19.45 m

B Winnipeg, MB: 10.53 m Moniréal, QC: 8.05
m Portland, OR: 20,59 E—

Ottawa, ON: 14.28 =
Regulated Energy Price Toronto. ON: 15.06 = M Boston, MA: 47.31
(wholesale contracts) m Detroit, MI: 27.79

B New York, NY: 58.14

™ i e
Chicago, IL: 23.37T =

OPG
Nuclear (33 TWh): $107.76 /MWh
Hydro (32.5 TWh): $47.52/MWh

m 5an Francisco, CA: 60156

B Nashwille, TN: 17.89

Hydro-Québec
Hydro (171.85 TWh): $32.2/MWh

Abbreviations Used

AR Alberta
BC Eritish Columbia
CA California

Houston, TX: 16.20 FL  Florida
1CAD=0.72USD " n L linois
Hydro-Québec (2024 & 2025) (Oct. 28 2025) MomiFLT700m  mB  menea 3

OPG (2025) Ml Michigan
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Hydro-Québec (2024)
2024 Comparison of Electricity Prices in Major North American Cities - Rates in effect April 1, 2024�https://www.hydroquebec.com/residential/customer-space/rates/comparison-electricity-prices.html

OPG (2025) Ontario Power Generation 2024 Annual Report
https://www.opg.com/reporting/financial-reports/

HQ (2025) Approvisionnements en électricité - HQD - Demande du Distributeur pour la révision tarifaire des années 2026-2027, 2027-2028 et 2028-2029
R-4307-2025, Original : 2025-07-31 HQD-2, Document 1 
Tableau 3 Coût des approvisionnements en électricité 



Per Capita
Electricity
Consumption
by Sector
2023

Statistics Canada (2025)
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IEA World Energy Balances Highlights (2025 edition)
Statistics Canada (2025) Disponibilité et écoulement d'énergie primaire et secondaire en unités naturelles, Tableau : 25-10-0030-01


C:\Users\00008636\OneDrive - HEC Montréal\Recherche\World Energy Database\Electricity_Consumption_PerCapita_2023.xlsx


Electricity Generation Carbon Intensity (gCO,eaq/kWh)

Electricity Maps (October 2025) 10
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North American Electric Reliability
Corporation (NERC)

WECC WECC MRO
NWPP-BC NWPP-AB SaskPower

NPCC NPCC
Ontario Quebec

NPCC
Maritimes

WECC
NWPP-US & RMRG
NPCC
=~ New England

NPCC
W New York

SERC
WECC / Central
CA/MX

SERC
Southeast

NERC is a not-for-profit international regulatory authority
whose mission is to assure the effective and efficient reduction
of risks to the reliability and security of the grid.

B MISO (Midcontinent Independent System Operator)
PIM

MRO — Midwest Reliability Organization
B MRO-Manitoba Hydro
MRO-5askPower
o SPP

NPCC — Northeast Power Coordinating Council
NPCC-Maritimes
B NPCC-New England
B NPCC-New York
B NPCC-Ontario
B NPCC-Québec

SERC — SERC Reliability Corporation
I SERC-East
B SERC-Central
B SERC-Southeast
B SERC-Florida Peninsula

Texas RE — Texas Reliability Entity
Texas RE-ERCOT (Electric Reliability Council of Texas)

WECC

WECC-CA/MX (California/Mexico)

WECC-NWPP-AB (Alberta)

WECC-NWPP-BC (British Colombia)

WECC-NWPP-US & RMRG (Worthwest Power Pool-United States
and the Rocky Mountain Reserve Group) 11

B WECC-SRSG (Southwest Reserve Sharing Group)
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https://www.nerc.com/AboutNERC/keyplayers/PublishingImages/NERC%20Assessment%20Areas.png


Reliability is closely monitored
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12
NERC (2025) 2024 Long-Term Reliability Assessment
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Figure 1: Risk Area Summary 2025–2029 (Corrected July 2025)
https://www.nerc.com/pa/RAPA/ra/Pages/default.aspx

Ontario: Elevated 2027 - Reserve margins fall below RMLs (Reference Margin Level) as nuclear units undergo refurbishment and some current resource contracts expire. Demand growth is also adding to resource procurement needs.

New England: Elevated 2026 - Strong demand growth and persistent winter natural gas infrastructure limitations pose risks of supply shortfalls in extreme winter conditions.


THE CANADIAN ACADEMY OF ENGINEERING
! L’ACADEMIE CANADIENNE DU GENIE

The Academy Programs & Publications “ Support the CAE

cae-acg.ca / Energy Pathways Project

FELLOWS LOGIN | FR

Q No shortage of integration

recommendations

Power Grid Task Force Report — “Electricity: Interconnecting Canada -

A Strategic Advantage”

The North American Grid
Canadian Powering Cooperation on
association  Cle@n Energy & the Environment
2016
Chapter VI

ENHANCING ELECTRICITY
INTEGRATION IN NORTH
2017 AMERICA

Energy Policies of [EA Countries

Canada

Canada 2022

Energy Policy Review

13
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https://www.energy.gov/sites/prod/files/2017/02/f34/Chapter%20VI--Enhancing%20Electricity%20Integration%20in%20North%20America.pdf


3. What can be done?



Integrated Planning on a larger scale

Annual decarbonization costs
No Trade / No New Transmission / Optimal Transmission
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Capacity [GW]

Interties are critical

Expanded Transmission Deep Integration
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Trade grows
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Avenues to consider

* Request the NERC/NPCC to consider grid decarbonization/long-term
stability challenges in its activities

* Interprovincial trade barriers to be discussed (for instance at Canada’s
Annual Energy and Mines Ministers’ Conference iuly 2025 in Charlottetown:
Securing the Future of Canada’s Energy and Mines Sectors)

* Better align carbon markets:
e Canada’s Output Based Pricing System (0.37 t/MWh from a natural gas plant)

* Quebec Western Climate Initiative Cap-and-Trade
(with California — formerly with ON and NS)
* With the US:

* Regional Greenhouse Gas Initiative (RGGI) & Massachusetts’ state-specific cap-and-
trade program for its power sector

* New York’s Cap-and-Invest proposal (for 20277?)
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OBPS: Output-Based Pricing System Regulations (see standards by products in schedule 1)
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2019-266/page-11.html#h-1185036
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