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About Navius Background Results

Navius Research

Navius Research is a Vancouver-based consulting firm that uses 

energy-economy models to analyze the impacts of climate and 

energy policies. Our analytical framework is used by our clients 

across the country to inform energy and greenhouse gas 

abatement strategy.

gTech-IESD

Our in-house model, gTech-IESD:

➢ Is a full computable general equilibrium (CGE) economic model

➢ Provides a comprehensive representation of all economic 

activity, energy supply and demand, and greenhouse gas 

emissions

➢ Simulates the electricity sector via an hourly dispatch and 

capacity expansion model of the Canada and US electricity 

system

Our clients

➢ Most provincial and territorial governments, as well as the 

federal government

➢ Utilities, industry associations and energy companies

➢ Non-profit and research organizations with interests in energy, 

climate change and economics

Key insights
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Context
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Interconnection between provinces has become a climate policy priority in Canada

• Canada’s Emissions Reduction Plan included a commitment to increase the BC-AB intertie capacity by 500 MW

• Budget 2023

• Commitment to expand transmission capacity between provinces

• 15% tax credit

• Additional consultations to come

Numerous existing studies have looked at the economics of increased provincial interconnections in Canada in the context of GHG mitigation. 
Identified research has taken two approaches:

• Make an assumption about $/MW-km transmission costs, and simulate the “optimal” capacity (e.g., Dolter and Rivers, 2018)

• Evaluation of specific discreet projects (e.g., RECSI, GE Energy consulting, 2018).

This modeling work approaches the research question from a different perspective: irrespective of cost, how much is the transmission worth?
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Background on transmission limits
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Transmission capacity between two points on the grid can be limited by multiple factors:

• Thermal limits on transmission lines

• Substation equipment

• Voltage drop

• Steady state and transient stability

There are many potential actions that can improve transfer capacity on existing or new lines being designed, all of which have their own costs.

• Improve thermal limits on existing towers

• The normal summer operating limit on 5L94 within BC is 2,400 A, compared to 1,400 across the AB border.

• Purchase new equipment at the end of the line if that is the constraint (e.g., switches, transformers)

• Increase reactive compensation via series capacitors or other geographically local equipment (potentially shorter lead times)

• Procure more reserves to reduce risks to stability
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State of the existing BC-AB intertie
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The existing BC-Alberta intertie is utilized at half or less 
of its rated capacity due to AESO concerns over grid 
stability.

• BC-AB line would be AESO’s largest contingency, line 

is consistently derated due to substation limits and 

stability concerns

• AESO market rules require the system operator 

procure “Load Shed Service for Imports” (LSSI) to 

maintain stability in the event of a fault on the intertie

• Numerous interventions could improve this (capital 

investments in fast-acting reserves, additional 

reserves from existing load, improvements to existing 

line)
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Figure 1: Transfer capability on the existing AB-BC intertie
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Methodology
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gTech IESD

Figure 2: the gTech and IESD models

gTech:

• CGE model covering all 

economic activity, energy 

consumption and GHGs in 

the 10 Canadian provinces, 

the territories, and the 

United States.

• Key outputs: technology 

adoption, energy 

supply/use, economic 

metrics (e.g., GDP, jobs).

• Receives electricity price 

inputs from IESD and 

simulates energy demand.

➢ Electricity consumption 

by end use

➢ Fuel prices

➢ Hydrogen demand

➢ Policy constraints

IESD:

• Receives information from 

gTech and simulates 

electricity system on an 

hourly basis.

• Determines how capacity 

can be added and 

dispatched to meet load 

(incl. potential for storage).

• Key outputs: capacity, 

generation, prices.
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Scenarios
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1. Current policy. Reflects currently legislated provincial and federal climate policies, including the $170/t carbon price, the clean fuel 

regulation, ZEV sales mandates, but not the proposed policies in the ERP.

2. Net zero. A hypothetical scenario where Canada achieves net-zero emissions on the least-cost pathway via a national cap on GHG 

emissions.

Both policy scenarios simulated 20 times: with increasing intertie limits between 500 MW and 5,000 MW, and with oil prices of ~$65 and 

~$35/bbl. Results presented here are comparing sensitivities within one policy scenario.

Differences in cost outcomes between scenarios should reflect our “willingness to pay” for transmission capacity.
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Increased interconnection reduces generation costs (and increases demand)
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Combined BC-Alberta electricity costs fall as a result of increasing 
the intertie capability

• Savings under current policy are $200M/yr if the intertie is 

expanded to 1,500 MW, with steadily increasing savings at 

higher levels of interconnection

• In a net-zero future, savings on generation are partially offset 

by higher demand for electricity in AB, with an ~4 TWh 

increase to electricity demand as the electricity sector plays a 

larger role in decarbonization. Electricity demand increases in:

• Space and water heating

• Pipeline compression for CO2, hydrogen, and natural 

gas

• Auxiliary loads in industry due to higher economic 

activity

• Results are sensitive to $/tonne value considered in the 

electricity sector for emissions

• We see larger benefits to interconnection in the rest of the 

economy outside the electricity sector

Figure 2: Average annual change to BC/AB electricity system costs, 2025-2040
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Less CCS is needed as wind/solar variability can be more easily managed
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The least-cost supply mix involves more intermittent renewables (paired 
with hydroelectric and battery storage) and less natural gas (with and 
without) CCS when transmission capacity is expanded.

• Under current policy, most grid generation is wind and solar, paired with 

batter storage. At higher levels of interconnection, reliance on domestic 

thermal generation is reduced.
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Figure 3: Alberta electricity generation in 2040, current policy
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Less CCS is needed as wind/solar variability can be more easily managed
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The least-cost supply mix involves more intermittent renewables (paired 
with hydroelectric and battery storage) and less natural gas (with and 
without) CCS when transmission capacity is expanded.

• Under current policy, most grid generation is wind and solar, paired with 

batter storage. At higher levels of interconnection, reliance on domestic 

thermal generation is reduced.

• In a net-zero future where demand for Canadian oil is limited, electricity 

generation is lower as oil industry cogeneration is no longer supplied.

• Reliance on CCS is lower if AB renewables can be integrated with BC’s 

flexible hydroelectric system.

• Some natural gas generation remains in all net-zero scenarios, without 

CCS, because the abatement cost of installing CCS on seldom used 

thermal generators is very high.
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Figure 4: Alberta electricity generation in 2040, net-zero (low oil price)
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Larger interconnections are a win for AB’s wind/solar industry (and a loss for BC’s)

About Navius Background Results Key insights

Solar development to supply BC’s energy needs shifts into Alberta, where capacity factors are higher, reducing energy costs in BC and increasing 
solar capacity in Alberta.
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Figure 5: Installed renewable capacity in BC and Alberta, net-zero scenario, 2040
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Economic benefit is larger than effect on electricity expenditures
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A more flexible electricity supply allows BC and Alberta to rely 
less on higher-cost abatement actions to reduce emissions.

• Achieving net zero require relatively high marginal abatement 

costs ($300+ per tonne of avoided emissions, real $).

• Greater grid integration allows Canada to avoid incurring more 

expensive abatement actions (e.g., producing renewable 

natural gas, direct air capture) and instead deploy more 

renewable electricity generation (a lower abatement cost).

• The economic savings are much larger than the grid savings –

AB consumes more electricity at higher levels of integration, 

not less.

• Caveat: this modeling has only considered the benefit of 

integration, not the costs. But the benefits are potentially 

large!
 -

 0.50

 1.00

 1.50

 2.00

 2.50

 3.00

 3.50

 4.00

 4.50

 500  1,000  1,500  2,000  2,500  3,000  3,500  4,000  4,500  5,000

C
h

an
g

e 
to

 G
D

P
 ($

B
)

BC-AB fransfer capability

Alberta BC

Figure 6: Change to GDP with increasing transfer capability, net-zero, 2040



Conclusions
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Key insights

1. A wide variety of potential interventions could improve intertie 

capacity without permitting/construction challenges of building a 

new 500 kV transmission corridor across the Rockies. 

This modeling work suggests annual savings of ~$150M to 

restore the line to 1,000 MW, and much larger broader 

economic benefits, with savings continuously increasing at 

higher levels of interconnection.

2. Increased interconnection decreases costs in both regions, 

because BC’s high-volume hydroelectric reservoirs enable the 

development of Alberta’s wind and solar resources.

3. In a net-zero future, greater grid integration allows us to rely more 

heavily on electrification, and less on higher-cost abatement 

actions. This economic benefit may be much larger than the 

direct effect on generation costs.

Limitations

• Resource adequacy – this brief modeling exercise has not 

done any probabilistic analysis of how the supply mix would (or 

would not) comply with reliability standards.

• Ramping constraints and inflow seasonality – the model does 

not fully reflect some important aspects of BC’s hydro system 

(meaning the realized synergies with Alberta renewable could 

be lower).

• No analysis of costs – this work has looked at the potential 

benefits of interconnection, but not the costs of achieving it.
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Questions or comments? Please get in touch:

Sam Harrison

(778) 928-4923

Sam@NaviusResearch.com

mailto:Sam@NaviusResearch.com
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