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Hydro-Québec’s future supply resources depend on future demand and exports



3

METHODOLOGY

Hydro-Québec’s Projected Demand and Supply
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Methodology

Objective of analysis is to understand Hydro-Québec’s future

Future Load

This approach is consistent with economics and Hydro-Québec’s stated strategy

Existing Supply/Shortfalls

Build-Out/Purchases
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Methodology

Build a capacity planning model to arbitrage supply and demand

Approach

This approach is consistent with economics and Hydro-Québec’s arbitrage strategy

▪ STEP 1: Project demand and existing contractual obligations for each year

▪ STEP 2: Project supply based on existing and anticipated procurements

▪ STEP 3: Compare demand to existing supply for each year

▪ STEP 4: Allocate any excess energy in each year to export markets from highest 
to lowest hourly price

▪ STEP 5: Increase spot imports and build-out supply, if economic, to fill the gap 
between supply and demand and to arbitrage import and export opportunities

▪ STEP 6: Apply average prices/rates to demand components to calculate gross 
revenues and subtract existing import/build-out costs to get net revenues for 
the entire portfolio



6

Methodology

Hydro-Québec has four business segments that house 11 groups

Assume Hydro-Québec is economically rationale and optimizes across all segments

Generation

• Innovation, 
production, santé, 
sécurité et 
environnement

• Legacy pool supply

• Power generation 
development

• System firming and 
balancing

• Exports and 
imports

• Arbitrage 
transactions

Transmission

• TransÉnergie et 
équipment

• Transmission 
System 
Management

• System Security

• Power flows

• Interconnections

Distribution

• Distribution, 
approvisionnement
et services 
partagés

• Low-voltage 
delivery services

• Operation and 
development

• Retail electricity 
sales

• Customer services

• Promotion of 
energy efficiency

Construction

• Design 

• Execution

• Construction

• Refurbishment

• Primarily 
generation and 
transmission 
facilities

Source: Hydro-Québec Annual Report, 2021

Corporate and Administrative Services
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Methodology

Initial calculation compares projected demand to supply

Model Overview

The model operates a capacity planning model with economic build-out rules

Demand

Residential

Commercial

Industrial

Export Contracts

Excess Energy

Supply

Imports < CAN$29

Hydro Upgrades

Imports > CAN$29

Wind Expansion

New Hydro

Results

Build-out

Regulated Sales

Imports/ Exports

Gross Revenues

Net Revenues
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Methodology

Scenarios provide insights into how Hydro-Québec may act and why

Alternative Scenarios

This presentation highlights build-out under a subset of illustrative scenarios

5                        x                        4                        x                          1

Demand

•D0: 2020 load + 
contracts

•D1: CER1

•D2: CER2

•D3: HQD/CER1

•D4: HQD/CER2

Canada Energy 
Regulator 
provides two 
scenarios:

CER1 = Current

CER2 = Evolving

New Exports

•Case 1: No new 
lines

•Case 2: CHPE only

•Case 3: NECEC 
only

•Case 4: Both 
CHPE and NECEC

Each demand 
projection runs all 
cases for 
comparison

Build-out

•Build or buy 
according to 
economics

•Assume low-cost 
imports up to the 
marginal cost of 
hydroelectric 
upgrades

•Between 
hydroelectric 
upgrades and 
wind, include add 
wind and new 
hydro if economic
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Methodology

Scenario results are used to estimate gross and net revenues

Net Revenue Calculation

Revenues indicate whether existing rates are sufficient given incremental costs

Gross 
Revenues

• Existing revenues plus revenues for incremental growth at existing rates

• Incremental demand projections by ratepayer group/export obligations

• New load growth multiplied by existing regulated rates/contract prices

Incremental 
Costs

• Incremental supply costs based on levelized cost estimates

• Levelized cost ($/MWh) multiplied by MWh generated by new supply

• Import costs equal price in other markets plus carbon adjusted for losses

Net 
Revenues

• Existing net revenues

• Plus net revenues for incremental load/exports                                             
(Gross Revenues less Costs)
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DEMAND

Hydro-Québec’s Projected Demand and Supply
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Demand

A variety of sources can be used to develop load projections

•Provides a starting point for projections

•Can also be used to analyze historical trends and apply to near-term growth 
Historical Data

•2019-2029 annual Energy Supply Plan

•Annual updates are provided, offering growth estimates by sector and sub-sectors through 2029

•Estimates can be used to develop near and long-term growth projections

Hydro-Quebec

“2019-29 Energy Supply Plan” 

•Annual projections to 2050 provided yearly, offering insight by sector and fuel source

• Includes current and evolving scenario policies

•Data can be used to develop future growth rates

Canada Energy Regulator

“Canada’s Energy Future”

•Annual projections to 2050 provided yearly, offering insight by sector and fuel source, among other thing

•Data includes various scenarios but is limited to the U.S.

•Trends in regions similar to Québec can be used to develop growth assumptions such as transportation

EIA

“Annual Energy Outlook”

•Additional market research on specific sectors and sub-sectors 

•Findings can be used to develop growth assumptions, both near and long-term 
Market Research

•Future goals must be factored into growth assumptions to ensure goals are met 

• Includes areas like energy efficiency, heat pumps, electric vehicles, emissions, etc. 
Quebec’s Announced Goals

Projections Used in Developing Load 
Growth Projections

Energyzt reviewed the alternatives and adopted the HQD and CER projections

C
ER

H
Q

D
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Total Load

Residential

Energy 
Efficiency

Heat 
Pumps

BTM Solar 
PV

Commercial

Block 
Chains

Data 
Centers

Greenhouses

Industrial

Aluminium Pulp & 
Paper

Iron, Steel, 
Smelting

Transportation

# of EV’s

Charging 
Patterns

Demand

HQD demand projections build-up from annual projections by sector

A number of growth assumptions can impact total load, especially after 2030

Primary Factors Impacting Québec Load through 2050
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Demand

In HQD’s projections, new industries drive growth

Hydro-Québec load projections historically have overstated actual load growth

Hydro-Quebec
Electrical Energy Demand Projections

Source: Hydro-Québec Electricity Supply Plan, 2021 Update.
https://www.hydroquebec.com/electricity-purchases-quebec/supply-plan.html#:~:text=Hydro-
Qu%C3%A9bec%20publishes%20every%20three%20years%20an%20Electricity%20Supply,is%20reviewed%20annually%20by%20the%20R%C3%A9gie%20de%20l%E2%80%99%C3%A9nergie.

Load Category 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 CAGR

Residential 67.2         69.1         69.0         69.8         70.4         71.3         71.6         72.4         73.0         73.9         74.3         0.7%

Commercial 44.4         42.9         44.2         46.5         48.2         49.5         50.0         50.6         51.3         52.3         53.0         2.1%

     Commerical & Institutional 38.9         37.4         38.5         40.6         41.9         43.0         43.6         44.3         45.1         46.0         46.8         2.3%

          (Implied) General Commerical & Institutional 37.3         35.7         36.6         38.2         38.5         39.9         39.2         39.3         39.7         40.2         40.6         1.3%

          Block Chains 0.7           0.6           0.7           0.9           1.2           1.2           1.1           1.1           1.0           0.9           0.9           4.1%

          Data Centers 0.6           0.7           0.7           0.9           1.3           1.8           2.3           2.8           3.3           3.8           4.2           19.6%

          Greenhouses 0.3           0.4           0.5           0.6           0.9           0.1           1.0           1.1           1.1           1.1           1.1           10.6%

     Municipal Networks & Public Lighting 5.5           5.6           5.7           5.9           6.3           6.5           6.4           6.3           6.3           6.2           6.2           1.0%

          (Implied) General Municipal Networks & Public Lighting 5.2           5.1           5.1           5.1           5.1           5.2           5.2           5.2           5.3           5.2           5.3           0.4%

          Block Chains 0.3           0.5           0.6           0.8           1.2           1.3           1.2           1.1           1.0           1.0           0.9           6.1%

Industrial 58.8         60.1         63.7         63.2         63.2         63.5         63.8         62.4         62.7         63.2         63.1         0.5%

     Industrial SME 8.4           8.0           8.1           8.2           8.1           8.1           8.1           8.1           8.1           8.1           8.0           0.0%

     Industrial Large Companies 50.4         52.1         55.6         55.1         55.1         55.4         55.7         54.3         54.7         55.1         55.1         0.6%

          Aluminium Smelters 18.7         23.8         25.6         24.9         25.0         25.1         25.1         23.4         23.4         23.5         23.4         -0.2%

          Pulp & Paper 12.0         9.9           10.0         9.9           9.6           9.5           9.4           9.3           9.2           9.1           9.0           -0.9%

          Oil & Chemicals 4.8           4.3           4.7           4.6           4.6           4.7           4.9           5.0           5.1           5.3           5.3           2.1%

          Mining 4.2           3.9           4.1           4.4           4.6           4.8           5.0           5.3           5.5           5.8           5.9           4.2%

          Iron & Steel, Smelting & Refining 7.0           6.6           7.4           7.4           7.4           7.4           7.4           7.5           7.5           7.5           7.5           1.3%

          Other Large Industrial Companies 3.8           3.6           3.8           3.8           3.8           3.9           3.9           3.9           3.9           4.0           4.0           1.1%

Regular Sales in Quebec 170.4      172.1      176.9      179.5      181.8      184.3      185.4      185.4      187.1      189.3      190.4      1.0%

Regular Sales in Quebec with Losses 182.9      184.6      190.3      192.9      195.3      198.0      199.1      199.2      201.0      203.6      204.7      1.0%

https://www.hydroquebec.com/electricity-purchases-quebec/supply-plan.html#:~:text=Hydro-Qu%C3%A9bec%20publishes%20every%20three%20years%20an%20Electricity%20Supply,is%20reviewed%20annually%20by%20the%20R%C3%A9gie%20de%20l%E2%80%99%C3%A9nergie
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Demand

HQD’s annual forecasts provide near-term projections by customer type

Hydro-Québec projects a 20 TWh increase in demand over 10 years (~1% per year)

Hydro-Quebec
Energy Demand Projections

0.5%
CAGR

2.1% 
CAGR

.07% 
CAGR

1.0%
CAGR

2020-2029 CAGR

Hydro-Québec Electricity Supply Plan, 2021 Update.
https://www.hydroquebec.com/electricity-purchases-quebec/supply-plan.html#:~:text=Hydro-
Qu%C3%A9bec%20publishes%20every%20three%20years%20an%20Electricity%20Supply,is%20reviewed%20annually%20by%20the%20R%C3%A9gie%20de%20l%E2%80%99%C3%A9nergie.

https://www.hydroquebec.com/electricity-purchases-quebec/supply-plan.html#:~:text=Hydro-Qu%C3%A9bec%20publishes%20every%20three%20years%20an%20Electricity%20Supply,is%20reviewed%20annually%20by%20the%20R%C3%A9gie%20de%20l%E2%80%99%C3%A9nergie
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Demand

The Canada Energy Regulator (CER) also provides long-term projections

Evolving policies increase electric vehicle load and demand side management

Québec 2021 Energy Projections

Current Policies Evolving Policies

2020-2050
0.54% Growth

2020-2050
0.67% Growth Rate

Source: Canada Energy Regulator, https://apps.cer-rec.gc.ca/ftrppndc/dflt.aspx?GoCTemplateCulture=en-CA

Under CER’s projections, HQ requires less in the near-term but up to 45 TWh by 2050

https://apps.cer-rec.gc.ca/ftrppndc/dflt.aspx?GoCTemplateCulture=en-CA
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Demand

Projected growth rates vary by sector and by source of projected load

Over time, projected growth rates converge to be consistent with inflation

Residential Sector Commercial Sector

Industrial Sector All Sectors
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Demand

Combining the CER and HQ projections create four load growth scenarios

These four scenarios bracket future growth based on public projections

Projected Load Growth Assumptions

Scenario 2020 Start* 2021 - 2029 2030 - 2050 2050 Load**

Scenario 1 172.2 TWh CER - Current CER – Current* 203 TWh

Scenario 2 172.2 TWh CER – Evolving CER – Evolving 213 TWh

Scenario 3 172.2 TWh HQ Plan CER – Current* 222 TWh

Scenario 4 172.2 TWh HQ Plan CER - Evolving 238 TWh

*   Demand Growth for electric vehicles is held equal to the CER-Evolving scenario given recent Quebec policy announcements

** Load starting and end points do not account for losses that need to be generated to bring energy to load; losses are included in the model
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Demand

Varying load growth assumptions result in a difference of 35 TWh by 2050

The CER projections tend to have lower growth rates than HQ’s projections 

Scenario 1 Scenario 2

Scenario 3 Scenario 4

2050 Demand
213 TWh

2050 Demand
203 TWh

2050 Demand
222 TWh

2050 Demand
238 TWh

*   Demand Growth for electric vehicles is held equal to the CER-Evolving scenario given recent Quebec policy announcements
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SUPPLY

Hydro-Québec’s Projected Demand and Supply
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Supply

Hydro-Québec has access to alternative resources to meet projected load

Energy efficiency is included in Hydro-Quebec’s and CER’s demand projections

Purchases from 
other Markets

Procurement 
from IPPs

Smart Power 
Use by End-

Users

Energy Efficiency 
and Demand 

Response

Hydro-Québec Alternatives for Meeting Supply Requirements

H
Q

 D
is

tr
ib

u
ti

o
n

H
Q

 P
o

w
e

r

Upgrades or 
New Builds

Reduction in 
Exports

Retail

Tr
an

Én
e

rg
íe

New 
Transmission

Wholesale Purchases

New 
Interties

Procurement 
from HQ Power

Sales to other 
Markets

DeliveryWholesale Purchases/Sales
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Supply

CER projections illustrate how the associated energy mix can vary 

However, CER assumes that Québec builds only solar or wind to meet load growth

Projected Energy Mix

Scenario 1
CER - Current Policies

Scenario 2
CER - Evolving Policies

Source: Energyzt analysis of Canada Energy Regulator, https://apps.cer-rec.gc.ca/ftrppndc/dflt.aspx?GoCTemplateCulture=en-CA
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Supply

CER’s evolving scenario build wind and solar versus hydroelectric dams

An alternative approach would examine the most economic build-out options

Difference in Future Capacity Resources
Evolving less Current Policies

Source: Energyzt analysis of Canada Energy Regulator, https://apps.cer-rec.gc.ca/ftrppndc/dflt.aspx?GoCTemplateCulture=en-CA

https://apps.cer-rec.gc.ca/ftrppndc/dflt.aspx?GoCTemplateCulture=en-CA
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Supply

The adopted build-out rule is economic options subject to constraints

Illustration of Supply Build-out Constraints

Energyzt’s analysis builds or buys from external markets according to economics
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Hydroelectric 
Upgrades
CAN$29

500 MW/year
2,000 MW total

~9.5 TWh

Expensive Imports 
> CAN$29

Only hours with 
zero exports up to 

the cost of new 
wind

Quebec Wind
CAN$63

500 MW / year
3,000 MW total

~10.5 TWh

New Hydro
CAN$95 - $132

1,000 MW/yr
5,000 MW Total

~25 TWh
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$    0
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Supply

Carbon costs and line losses make imports more expensive

In many cases it is less expensive to upgrade existing hydro before imports
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High demand and export lines increase arbitrage opportunities

However, carbon costs and losses can make supply build-out more economic
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SUPPLY/DEMAND GAP

Hydro-Québec’s Projected Demand and Supply
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Supply/Demand Gap

HQD projects a shortfall in energy supply by 2027

These projections do not include HQ Power’s excess energy sold elsewhere

Evolution of Hydro-Québec Distributions Energy Supply Projections to 2029 

Original (2019) 2020 Update 2021 Update

Energy 
(TWh)

Energy
(TWh)

Source: Compiled using Hydro-Québec’s 2021 Update to the 2020-2029 Energy Supply Plan.
http://www.regie-energie.qc.ca/audiences/Suivis/Suivi%20HQD_PlanAppro2020-2029/%C3%89tat%20d'avancement%202021.pdf

http://www.regie-energie.qc.ca/audiences/Suivis/Suivi%20HQD_PlanAppro2020-2029/%C3%89tat%20d'avancement%202021.pdf
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Supply/Demand Gap 

New transmission lines decreases energy available for Québec load

Excess energy available for export declines by the contracted amounts

Excess Generation Available for Merchant Export Sales

with 2020 Demand Held Constant Before Build-out
2020 Demand   
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Supply/Demand Gap

Higher demand forecasts decrease excess energy available for export

Negative values indicate that Hydro-Quebec could fall short of its obligations

Lowest Demand – CER Current Low Demand – CER Evolving
Excess Energy for Merchant Sales Before Build-out

High Demand – HQD/CER Current Highest Demand – HQD/CER Evolving
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Supply/Demand Gap

Many dynamic assumptions interact and impact the results

Interactions between Assumptions and Model

Prices in external markets are kept fixed in all scenarios

Assumption Assumption 
Direction

Excess Energy Import 
Opportunity

Quebec Load

Export Contracts      
(CHPE and NECEC)

Imports

New Capacity 
Build-out
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ECONOMIC BUILD-OUT

Hydro-Québec’s Projected Demand and Supply
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Economic Build-out

The economic build-out rule does more than just fill the gap 

Illustration of Supply Build-out

New builds and purchases occur if they can arbitrage economic opportunities
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Economic Build-out

With constant demand, excess energy is sold and build-out deferred

2020 Demand Held Constant

Incremental Build-out to Arbitrage

CHPE/NECEC requires earlier build-out to meet better arbitrage opportunities
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Constant Demand with Capped Hydro Upgrades and Build-out Arbitrage
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Economic Build-out

With high demand, new export lines increase build-out requirements

With higher demand and exports, Hydro-Quebec needs to build and buy more

Highest Demand with Capped Upgrades and Build-out Arbitrage

High Demand

Incremental Build-out to Arbitrage
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Economic Build-out

New transmission lines also increase arbitrage opportunities

Expensive imports can service demand from new transmission lines and load

Highest Demand with Capped Upgrades and Build-out/Imports Arbitrage

High Demand

Incremental Build-out and Imports to Arbitrage
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Economic Build-out

Without new export lines, total obligations and build-out are lower

Without CHPE/NECEC, existing lines are filled more often allowing for less arbitrage

Highest Demand with Capped Upgrades and Build-out/Imports Arbitrage

High Demand
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Economic Build-out

Lower load growth decreases the need for build-outs and imports

Lower load growth increases excess energy, but still allows for arbitrage build-out

Lowest Demand with Capped Upgrades and Build-out/Imports Arbitrage

Low Demand

Incremental Build-out and Imports to Arbitrage
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CONCLUSIONS

Hydro-Québec’s Projected Demand and Supply
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Conclusions

By 2025, planned hydro upgrades and imports are sufficient to cover demand

The next set of procurements in 2027 relieves the need for expensive imports

Lowest Demand
Export Scenario

Call for Tender 
- Renewables 

(480 MW)

Call for Tender 
- Wind         

(300 MW)

Upgrades to 
Existing Hydro

New Wind 
Buildout

New Hydro 
Buildout

Low-cost 
Imports

Expensive 
Imports

No CHPE/NECEC 0.00 0.00 2.41 0.00 0.00 0.00 0.00

CHPE Only 0.00 0.00 2.41 0.00 0.00 0.00 0.00

NECEC Only 0.00 0.00 2.41 0.00 0.00 0.00 9.13 

Both CHPE/NECEC 0.00 0.00 2.41 0.00 0.00 0.00 9.13 

2025
Incremental Build-out/Purchases (TWh)

Highest Demand
Export Scenario

Call for Tender 
- Renewables 

(480 MW)

Call for 
Tender - Wind      

(300 MW)

Upgrades to 
Existing Hydro

New Wind 
Buildout

New Hydro 
Buildout

Low-cost 
Imports

Expensive 
Imports

No CHPE/NECEC 0.00 0.00 2.41 0.00 0.00 0.00 3.98 

CHPE Only 0.00 0.00 2.41 0.00 0.00 0.00 3.98 

NECEC Only 0.00 0.00 2.41 0.00 0.00 0.00 9.13

Both CHPE/NECEC 0.00 0.00 2.41 0.00 0.00 0.00 9.13
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Conclusions

By 2030, Québec’s future buildout and purchases depend on various factors

By 2030, most needs can be met with the tenders, hydro upgrades and imports

Lowest Demand
Export Scenario

Call for Tender 
- Renewables 

(480 MW)

Call for Tender 
- Wind         

(300 MW)

Upgrades to 
Existing Hydro

New Wind 
Buildout

New Hydro 
Buildout

Low-cost
Imports

Expensive 
Imports

No CHPE/NECEC 2.31 0.87 9.64 0.00 0.00 0.00 0.00

CHPE Only 2.31 0.87 9.64 0.00 0.00 0.00 0.00 

NECEC Only 2.31 0.87 9.64 0.00 0.00 0.00 4.62

Both CHPE/NECEC 2.31 0.87 9.64 0.00 0.00 0.00 4.62 

2030
Incremental Build-out/Purchases (TWh)

Highest Demand
Export Scenario

Call for Tender -
Renewables 
(480 MW)

Call for 
Tender - Wind      

(300 MW)

Upgrades to 
Existing Hydro

New Wind 
Buildout

New Hydro 
Buildout

Low-cost 
Imports

Expensive 
Imports

No CHPE/NECEC 2.31 0.87 9.64 0.00 0.00 0.00 2.35 

CHPE Only 2.31 0.87 9.64 0.00 0.00 0.00 2.35 

NECEC Only 2.31 0.87 9.64 0.00 0.00 0.00 4.62

Both CHPE/NECEC 2.31 0.87 9.64 0.00 0.00 0.32 4.62
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Conclusions

By 2035, Québec’s mix includes more imports to cover demand growth

Most of the time imports are not needed because of economic build-out

Lowest Demand
Export Scenario

Call for Tender 
- Renewables 

(480 MW)

Call for Tender 
- Wind        (300 

MW)

Upgrades to 
Existing Hydro

New Wind 
Buildout

New Hydro 
Buildout

Low-cost 
Imports

Expensive 
Imports

No CHPE/NECEC 2.31 0.87 9.64 0.00 0.00 0.00 0.00

CHPE Only 2.31 0.87 9.64 0.00 0.00 0.00 0.00 

NECEC Only 2.31 0.87 9.64 0.00 0.00 0.00 4.62

Both CHPE/NECEC 2.31 0.87 9.64 0.00 0.00 0.00 4.62 

2035
Incremental Build-out/Purchases (TWh)

Highest Demand
Export Scenario

Call for Tender -
Renewables 
(480 MW)

Call for 
Tender - Wind      

(300 MW)

Upgrades to 
Existing Hydro

New Wind 
Buildout

New Hydro 
Buildout

Low-cost 
Imports

Expensive 
Imports

No CHPE/NECEC 2.31 0.87 9.64 0.00 0.00 0.00 2.35 

CHPE Only 2.31 0.87 9.64 0.00 0.00 0.54 2.35 

NECEC Only 2.31 0.87 9.64 0.00 0.00 1.69 4.62

Both CHPE/NECEC 2.31 0.87 9.64 0.00 0.00 4.62 4.62 
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Conclusions

Higher export opportunities increase gross and net revenues

With low load growth, new export lines increase revenues and margins

Export Scenario 2025 2030 2035

No CHPE/NECEC $11.72 $12.38 $12.33 

CHPE Only $11.72 $12.75 $12.77 

NECEC Only $12.32 $12.86 $12.87 

Both CHPE/NECEC $12.32 $13.42 $13.51 

Total Gross Revenues (2020$CAN billions) – Lowest Load Growth

Export Scenario 2025 2030 2035

No CHPE/NECEC $2.23 $2.55 $2.50 

CHPE Only $2.23 $2.92 $2.94 

NECEC Only $2.63 $2.92 $2.93 

Both CHPE/NECEC $2.63 $3.48 $3.57 

Total Net Revenues (2020$CAN billions) – Lowest Load Growth
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Conclusions

Higher load growth can be accommodated with existing rates

Hydro-Québec’s incremental gross/net revenues would increase with higher load

Export Scenario 2025 2030 2035

No CHPE/NECEC $12.00 $12.67 $12.82 

CHPE Only $12.00 $13.02 $13.51 

NECEC Only $12.44 $13.04 $13.58 

Both CHPE/NECEC $12.44 $13.63 $13.91 

Total Revenues (2020$CAN Billions) – Highest Load Growth

Export Scenario 2025 2030 2035

No CHPE/NECEC $2.42 $2.79 $2.94 

CHPE Only $2.42 $3.14 $3.62 

NECEC Only $2.76 $3.10 $3.61 

Both CHPE/NECEC $2.76 $3.69 $3.86 

Total Net Revenues (2020$CAN Billions) – Highest Load Growth
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CONFIDENTIAL – For Internal Purposes Only

APPENDIX A: ASSUMPTIONS
Hydro-Québec’s Projected Generation Mix
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CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

U.S. to Canadian exchange rates have varied between $1.25 to $1.38

To convert results, the model applies a 2021 exchange rate of CAN$1.25 to US$1 

Source: IRS, https://www.irs.gov/individuals/international-taxpayers/yearly-average-currency-exchange-rates

U.S. Yearly Average Exchange Rates
2016 - 2021

https://www.irs.gov/individuals/international-taxpayers/yearly-average-currency-exchange-rates
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CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

Hydro-Québec has access to alternative ways to meet load and arbitrage 

Assumed Costs for HQ to Procure Additional Energy
(2020$CAN/MWh)

The cost of potential alternatives range from imports to building new hydro dams

Component Purchase 
External 

Spot Energy 

Upgrade 
Existing HQ 

Hydro

Purchase 
Spot Energy 

from the U.S. 

Buy Wind 
from IPPs

Forego Firm 
PPA Exports 
(Scenarios)

HQ Build 
New Hydro

Energy Cost 
(2020$CAN/MWh)

$0 - $29 $26 $29 - $66 $63 $65 $95 - $132

Capacity/ 
Energy Limits

Up to ~3.5 
TWh

500 MW / year
2,000 MW 

Total
~9.5 TWh

Depends on 
Merchant 

Exports

500 MW / year
3,000 MW 

Total
~10.5 TWh

NECEC: 9.54 
TWh

CHPE: 10.5 
TWh

500 MW/year 
2,000 MW 

Total
~10 TWh

Carbon 
Credits

Included as 
cost in 

analysis

Included Included as 
cost in 

analysis

Included Included Included

Losses 2% 5.5% 2% 5.5% 7.5% 5.5%

Transmission $0 $3 $0 $3 $0 $3

Total Cost
(2020$CAN/MWh)

$0 - $29 $29 $29 - $66 $66 $65 $98 - $135



48

CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

Spot market prices have averaged CAN$25 - $50 / MWh the past two years

The lowest-priced hours during off-peak periods would be US$5 to $26 / MWh

Source: Vermont, Québec sign Hydro Deal, 
https://www.cbc.ca/news/canada/montreal/Québec-vermont-sign-hydro-deal-
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CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

Export prices are used to allocate excess energy to external markets

Illustration of Spot Market Prices Across All Transmission Lines

Before Carbon Prices and Losses

Example: 2030

The model holds export prices constant across all scenarios and fixed after 2030
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CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

Losses occur internally and through the interties

Average Line Loss Assumptions

Internal line losses applied to generators; external increases build-out for exports

2.0%

5.5%

2.0%

Quebec Resources

Export MarketsIntertie

Quebec Load
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CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

Quebec’s GHG cap and trade system is assumed to apply to imports

A constant price for carbon per market is added to import prices

Quebec Imports Could be Subject to Carbon Prices

Source: Quebec, https://www.environnement.gouv.qc.ca/changements/carbone/documents-spede/in-brief.pdf

https://www.environnement.gouv.qc.ca/changements/carbone/documents-spede/in-brief.pdf
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CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

Quebec’s GHG emissions are auctioned off via quarterly auctions

Quebec’s average carbon price is assumed to be the average of recent auctions 
(CAN$30.99) 

Auction Results for Greenhouse Gas Emissions and Payments to the 
Electrification and Climate Change Fund (CAN$) 

Source: Quebec Ministère de l’Environnement et de la Lutte contre les changements climatiques (MELCC), https://www.environnement.gouv.qc.ca/changements/carbone/revenus-en.htm

https://www.environnement.gouv.qc.ca/changements/carbone/revenus-en.htm
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CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

Carbon prices are assumed to apply to non-firm imports into Québec

Assumed Carbon Price Adder

The carbon price assumes different GHG emission factors for each import location

$0/MWh

Varies by Import Market
Based on Default Values Import MarketsQuebec

Import Source: New Brunswick Ontario ISO-NE NYISO

Carbon Price (CAN$/Tonne) $30.99 $30.99 $30.99 $30.99

GHG Emissions Factor (Tonne/MWh) 0.282 0.03 0.259 0.211

Import Carbon Price (CAN$/MWh) $8.74 $0.93 $8.03 $6.54

Import Carbon Price (US$/MWh) $6.99 $0.74 $6.42 $5.23
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CONFIDENTIAL – For Internal Purposes Only

Appendix A: Assumptions

Emissions from imports account for differences in fuel mixes 

CAN 
Imports

U.S. 
Imports

Default Greenhouse Gas Emissions Factors for 
Canadian Provinces and U.S. Northeast

Source: LegisQuebec, https://www.legisquebec.gouv.qc.ca/en/document/cr/Q-2,%20r.%2015

Emission levels vary depending on the market imports are being sourced from

https://www.legisquebec.gouv.qc.ca/en/document/cr/Q-2,%20r.%2015
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Appendix A: Assumptions

A 2018 study provides estimates of hydroelectric upgrade and build-out costs 

Estimated Cost of Incremental 
Hydroelectric Power Production

(US $2018)

The lowest cost source of energy would be upgrades to existing facilities

Hydro Bin Potential (TWh)* Levelized Fixed Cost 
($/kW-year)

Levelized Cost of 
Electricity ($/MWh)

1 157 Current: 106
Post-2030: 133

Current: 20
Post 2030: 25

2 10 372 70

3 10 531 100

4 15+ 690 130

• Current dispatchable hydro is 144 TWh, of which 4 TWh tends to be spilled each year, resulting in a maximum output of 140 TWh.  The remainder of hydro bin one requires no new 
impoundments but instead comes from efficiency improvements and assumptions of a wetter climate by 2050. 

Source: Hydro-Québec Deep Decarbonization Study, April 9, 2018,
Deep Decarbonization in the Northeast United States and Expanded Coordination with Hydro-Québec (unsdsn.org)

https://resources.unsdsn.org/deep-decarbonization-in-the-northeast-united-states-and-expanded-coordination-with-hydro-quebec
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Appendix A: Assumptions 

Recent estimates support a wind cost in the range of $60-$65/MWh (CAN$)

Sources: https://montrealgazette.com/news/quebec/legault-reverses-course-on-apuiat-wind-farm-project-calls-it-a-win-win-
win#:~:text=Suddenly%2C%20wind%20power%20fits%20into,is%2017%20per%20cent%20less., https://www.aqper.com/en/does-wind-energy-cost-
quebec-taxpayers-more-4

Despite declining wind costs, Quebec is still paying a minimum $60/MWh (CAN$)

Cost of Onshore Wind in Quebec 

https://montrealgazette.com/news/quebec/legault-reverses-course-on-apuiat-wind-farm-project-calls-it-a-win-win-win#:~:text=Suddenly%2C%20wind%20power%20fits%20into,is%2017%20per%20cent%20less
https://www.aqper.com/en/does-wind-energy-cost-quebec-taxpayers-more-4
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Appendix A: Assumptions 

Quebec’s LCOE for wind is estimated between $52/MWh to $86/MWh (CAN$)

Sources: Canada Energy Research Institute, https://ceri.ca/assets/files/Study_168_Full_Report.pdf

The model assumes an average price of CAN$63/MWh for any new wind built

Levelized Cost of Electricity for Wind in Canada
(CAN$2018) 

https://ceri.ca/assets/files/Study_168_Full_Report.pdf
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Appendix A: Assumptions

The U.S. EIA estimates 2024 transmission costs at around $3/MWh (CAN$)

Levelized Cost of Electricity for 
Resources Entering Service in 2024 

(US $2021)

The model includes a CAN$3.13/MWh transmission cost on all new builds

Sources: U.S. EIA, Levelized Cost of Electricity (2021), https://www.eia.gov/outlooks/aeo/pdf/electricity_generation.pdf

https://www.eia.gov/outlooks/aeo/pdf/electricity_generation.pdf
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Appendix A: Assumptions

Transmission costs are further supported by previous HQ estimates

When accounting for inflation, HQ’s estimates align with recent projections

Transmission Cost Assumptions
(US $2005)

Sources: Hydro-Quebec Deep Decarbonization Study. April 9, 2018. 
https://irp-cdn.multiscreensite.com/be6d1d56/files/uploaded/2018.04.05-Northeast-Deep-Decarbonization-Pathways-Study-Final.pdf

https://irp-cdn.multiscreensite.com/be6d1d56/files/uploaded/2018.04.05-Northeast-Deep-Decarbonization-Pathways-Study-Final.pdf
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Appendix A: Assumptions 

Massachusetts awarded a long-term contract to Hydro-Québec via NECEC

NECEC Contract
Components of the Fixed Price PPA

HQ priced its energy at US$51.5 to $82.4 /MWh in year 20, a 2.5% escalation rate
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Appendix A: Assumptions 

New York agreed to pay US$97.75 / MWh - $176.36 / MWh for delivered energy

Sources: https://www.nyserda.ny.gov/About/Newsroom/2021-Announcements/2021-11-30-Clean-Path-NY-Champlain-Hudson-Power-Express-Renewable-
Energy, https://www.spglobal.com/platts/en/market-insights/latest-news/electric-power/113021-contracts-approved-for-transmission-lines-to-bring-
renewable-power-into-new-york-city

HQ energy supply costs are assumed to be the same as with the NECEC contract

NYSERDA Power Purchase Agreements

https://www.nyserda.ny.gov/About/Newsroom/2021-Announcements/2021-11-30-Clean-Path-NY-Champlain-Hudson-Power-Express-Renewable-Energy
https://www.spglobal.com/platts/en/market-insights/latest-news/electric-power/113021-contracts-approved-for-transmission-lines-to-bring-renewable-power-into-new-york-city
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Appendix A: Assumptions

Existing contractual commitments are added to demand projections

The load forecasts in these scenarios drive how much excess energy is available

Contractual Energy Obligations

No. Counterparty Start Date End Date Type TWh/year Max MW

1 Ontario 2017 2023 Fixed 2.0 N/A

2 Cornwall 2000 & 2008 2030 Fixed 0.6 145

3 New Brunswick 2020 2040 Variable 4.5** N/A

4 Vermont 2010 2038 Fixed 1.3 225

*Load starting and projections do not account for losses that need to be generated., which are applied to supply resources and increase energy needs by 
5.5% to 7.5%
**The contract does not provide for maximum annual deliveries. The volume of actual deliveries during the year 2020 is included only for reference

5 NECEC (New England) 1/1/2024 12/31/2044 Firm Energy 9.45 1,200

6 CHPE (New York) 1/1/2027 12/31/2047 Firm Energy 8.3 1,100

Potential Additions
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Appendix A: Assumptions

Electric Vehicle load projections are held constant across all scenarios

Quebec’s EV policies are assumed to be in line with the CER – Evolving scenario

Source: IRS, https://theicct.org/publication/lvs-ci-quebec-can-en-feb22/#:~:text=The%20province%20passed%20the%20mark,of%20the%20light%2Dduty%20fleet .

Quebec 2030 Electric Vehicle Goals

https://theicct.org/publication/lvs-ci-quebec-can-en-feb22/#:~:text=The%20province%20passed%20the%20mark,of%20the%20light%2Dduty%20fleet

