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for greener more reliable electricity
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Average cost increase to electricity in Canada at different levels of
decarbonization, with new transmission (black) and without new transmission

1/8



 

(red). New transmission lowers the cost of reducing greenhouse gas emissions.
(Authors), Author provided

As the recent disaster in Texas showed, climate change requires
electricity utilities to prepare for extreme events. This "global weirding"
leads to more intense storms, higher wind speeds, heatwaves and
droughts that can threaten the performance of electricity systems.

The electricity sector must adapt to this changing climate while also
playing a central role in mitigating climate change. Greenhouse gas
emissions can be reduced a number of ways, but the electricity sector is
expected to play a central role in decarbonization. Zero-emissions
electricity can be used to electrify transportation, heating and industry
and help achieve emissions reduction in these sectors.

Enhancing long-distance transmission is viewed as a cost-effective way
to enable a clean and reliable power grid, and to lower the cost of
meeting our climate targets. Now is the time to strengthen transmission
links in Canada.

Insurance for climate extremes

An early lesson from the Texas power outages is that extreme conditions
can lead to failures across all forms of power supply. The state lost the
capacity to generate electricity from natural gas, coal, nuclear and wind
simultaneously. But it also lacked transmission connections to other
electricity systems that could have bolstered supply.

Long-distance transmission offers the opportunity to escape the
correlative clutch of extreme weather, by accessing energy and spare
capacity in areas not beset by the same weather patterns. For example,
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https://electricity.ca/wp-content/uploads/2016/02/Adapting_to_Climate_Change-State_of_Play_and_Recommendations_for_the_Electricity_Sector_in_Canada.pdf
https://www.youtube.com/channel/UCi6RkdaEqgRVKi3AzidF4ow
https://techxplore.com/tags/electricity+sector/
https://techxplore.com/tags/climate/
https://climatechoices.ca/reports/canadas-net-zero-future/
https://environmenthalfcentury.princeton.edu/sites/g/files/toruqf331/files/2020-12/Princeton_NZA_Interim_Report_15_Dec_2020_FINAL.pdf
https://www.vibrantcleanenergy.com/wp-content/uploads/2020/10/EIC-Transmission-Decarb.pdf
https://www.texastribune.org/2021/02/18/texas-power-outages-ercot/


 

while Texas was in its deep freeze, relatively balmy conditions in
California meant there was a surplus of electricity generation capability
in that region—but no means to get it to Texas. Building new
transmission lines and connections across broader regions can act as an
insurance policy, providing a back-up for regions hit by the crippling
effects of climate change.

  
 

  

Average cost increase to electricity in Canada at different levels of
decarbonization, with new transmission (black) and without new transmission
(red). New transmission lowers the cost of reducing greenhouse gas emissions,
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Author provided

Transmission is also vulnerable to climate disruptions, such as crippling
ice storms that leave wires temporarily inoperable. This may mean using
stronger poles when building transmission, or burying major high-
voltage transmission links.

In any event, more transmission links between regions can improve
resilience by co-ordinating supply across larger regions. Well-connected
grids that are larger than the areas disrupted by weather systems can be
more resilient to climate extremes.

Lowering the cost of clean power

Adding more transmission can also play a role in mitigating climate
change. Numerous studies have found that building a larger transmission
grid allows for greater shares of renewables onto the grid, ultimately
lowering the overall cost of electricity.

In a recent study, two of us looked at the role transmission could play in 
lowering greenhouse gas emissions in Canada's electricity sector. We
found the cost of reducing greenhouse gas emissions is lower when new
or enhanced transmission links can be built between provinces.
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https://www.volts.wtf/p/transmission-fortnight-burying-power
https://www.volts.wtf/p/transmission-fortnight-burying-power
https://doi.org/10.1109/JSYST.2017.2700791
https://doi.org/10.1109/JSYST.2017.2700791
https://techxplore.com/tags/climate+change/
https://techxplore.com/tags/climate+change/
https://doi.org/10.1016/j.joule.2020.11.013
https://www.vibrantcleanenergy.com/wp-content/uploads/2020/10/EIC-Transmission-Decarb.pdf
https://doi.org/10.1038/nclimate2921
https://doi.org/10.1038/nclimate2921
https://doi.org/10.1016/j.enpol.2017.10.040
https://techxplore.com/tags/greenhouse+gas+emissions/


 

  

The value of enabling new transmission links between Alberta and B.C. as
greenhouse gas emissions reductions are pursued, Author provided

Much of the value of transmission in these scenarios comes from linking
high-quality wind and solar resources with flexible zero-emission
generation that can produce electricity on demand. In Canada, our
system is dominated by hydroelectricity, but most of this hydro capacity
is located in five provinces: British Columbia, Manitoba, Ontario,
Québec and Newfoundland and Labrador.

In the west, Alberta and Saskatchewan are great locations for building
low-cost wind and solar farms. Enhanced interprovincial transmission
would allow Alberta and Saskatchewan to build more variable wind and
solar, with the assurance that they could receive backup power from
B.C. and Manitoba when the wind isn't blowing and the sun isn't shining.
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When wind and solar are plentiful, the flow of low cost energy can
reverse to allow B.C. and Manitoba the opportunity to better manage
their hydro reservoir levels. Provinces can only benefit from trading with
each other if we have the infrastructure to make that trade possible.

A recent working paper examined the role that new transmission links
could play in decarbonizing the B.C. and Alberta electricity systems. We
again found that enabling greater electricity trade between B.C. and
Alberta can reduce the cost of deep cuts to greenhouse gas emissions by
billions of dollars a year. Although we focused on the value of the Site C
project, the analysis showed that new transmission would offer benefits
of much greater value than a single hydroelectric project.

  
 

  

The value of enabling new transmission links between Alberta and B.C. as
greenhouse gas emissions reductions are pursued. (Authors), Author provided
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3742136
https://www.sitecproject.com/
https://www.sitecproject.com/


 

Getting transmission built

With the benefits that enhanced electricity transmission links can
provide, one might think new projects would be a slam dunk. But there
are barriers to getting projects built.

First, electricity grids in Canada are managed at the provincial level,
most often by Crown corporations. Decisions by the Crowns are
influenced not simply by economics, but also by political considerations.
If a transmission project enables greater imports of electricity to
Saskatchewan from Manitoba, it raises a flag about lost economic
development opportunity within Saskatchewan. Successful transmission
agreements need to ensure a two-way flow of benefits.

Second, transmission can be expensive. On this front, the Canadian
government could open up the purse strings to fund new transmission
links between provinces. It has already shown a willingness to do so.

Lastly, transmission lines are long linear projects, not unlike pipelines.
Siting transmission lines can be contentious, even when they are
delivering zero-emissions electricity. Using infrastructure corridors, such
as existing railway right of ways or the proposed Canadian Northern
Corridor, could help better facilitate co-operation between regions and
reduce the risks of siting transmission lines.

If Canada can address these barriers to transmission, we should find
ourselves in an advantageous position, where we are more resilient to
climate extremes and have achieved a lower-cost, zero-emissions 
electricity grid.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://www.canada.ca/en/office-infrastructure/news/2020/02/transmission-line-to-reduce-greenhouse-gas-emissions-and-create-more-reliable-power-supply.html
https://www.sierraclub.org/massachusetts/canadian-hydropower
https://www.sierraclub.org/massachusetts/canadian-hydropower
https://www.volts.wtf/p/transmission-fortnight-burying-power
https://www.canadiancorridor.ca/
https://www.canadiancorridor.ca/
https://techxplore.com/tags/transmission/
https://techxplore.com/tags/electricity/
https://theconversation.com
https://theconversation.com/why-canada-should-invest-in-macrogrids-for-greener-more-reliable-electricity-155713
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