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Key messages
e Transmission should be seen as much as an adaptation initiative as a mitigation initiative

e Interprovincial transmission provides significant reliability improvements to the system
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Importance: The value of interprovincial transmission expansion has
been underrepresented in historical cost-benefit analyses
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The current Canadian transmission system is much more focused on international transmission as

opposed to interprovincial transmission (Shaffer, 2021; Van De Biezenbos, 2022). This results in the
underutilization of transmission between “provincial pairs” of low-emitting, hydro dominated prov-
inces located next to high-emitting provinces more reliant on traditional fuels (Pineau, 2013; Shaffer,
2021), especially in the context of meeting Canada’s ambitious decarbonization policies (carbon pric-
ing, the phase out of coal generation, a net-zero target, and the Clean Electricity Regulation (CER)).

not-for-profits, and govern-

ment.

The IESVic Energy Briefs Se-
ries shares research and prac-
tice on the development of
sustainable energy systems

that are reliable, cost-effec-

$2,500 1 $413

$2,375

tive and socially acceptable.

$2,000 A
Citation: Seatle, M.; McPher-

son, M. (2024) Assessing the
multi-value benefits of trans- $1,500 -
mission expansion. IESVic En-

ergy Brief. $380

$1,000 -
Published: July 23, 2024
$534

Total benefits ($M)

This publication, unless other-

wise indicated, is released un- $500 1

der a Creative Commons At- $137

o) NN 507

) Production Emissions Capital Risk Resource Resilience Total Transmission Net
License. cost avoided cost mitigation adequacy benefits benefits investment benefits
savings costs benefits  benefits cost

tribution-NonCommercial 4.0

International (CC BY-NC 4.0)

savings
ISSN 2818-159X (Print)

ISSN 2818-1603 (Online) Figure 1. Multi-value benefits of expanded transmission between BC and AB

Traditionally, transmission expansion has been evaluated primarily by assessing only how much transmission reduces operational
costs of the system (Burgholzer & Auer, 2016; Dolter et al., 2022; Huber et al., 2014; Knopf et al., 2015; Lamy et al., 2014). The
multi-value benefit (MVB) framework, used in this analysis, provides a more holistic view into transmission benefits (ESIG, 2022).
When transmission expansion is unconstrained, COPPER (a cost optimization capacity expansion model) chooses to build 2.4GW
between BC-AB and 1.5GW between MB-SK. Evaluating this expansion by traditional metrics, the benefit-cost ratio is minimal
(0.13 and 0.33, for the BC-AB and MB-SK systems respectively); however, when considering reliability improvements, the benefit-
cost ratio skyrockets (3.69 and 4.08, for the BC-AB and MB-SK systems respectively) and more accurately reflects the value of
transmission expansion (Figure 1).

Opportunities and barriers: Reliability of grids is becoming increasingly important

Expanding interprovincial transmission in western Canada shows the most benefits in the reliability categories (risk mitigation,
resource adequacy, and resilience) compared to the traditional benefit categories (production cost, emissions avoided, capital
cost). Maintaining, and improving, electricity system reliability is a key priority as long as electrification continues to be an impact-
ful strategy for Canada to meet decarbonization targets (Environment and Climate Change Canada, 2022). Canada’s electricity
system has already been identified to be at risk of being overwhelmed by increased heating demand due to climate change (IEA,
2022) and this risk will only grow under deep electrification.

The pathways for accessing the full benefits of expanded transmission are different for each system; the results indicate that
transmission expansion should be well underway in the MB-SK system by 2025 for the least-cost transition pathway to come to
fruition, while the BC-AB system could realize the full benefits without any significant changes in capacity until 2030.
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This discrepancy in urgency needed from provincial governments speaks to the value of considering a MVB assessment for trans-
mission expansion so that these benefits can be fully considered within reasonable timeframes.

Next steps: Increasing interprovincial cooperation can realize the full value of transmission

While the benefits of interprovincial transmission can clearly be seen from a reliability standpoint, there is the consideration of
lost revenue if excess electricity is transferred between provinces as opposed to being exported to the United States. The value of
electricity exported from BC is currently $375/MWh, while the total benefit of expanding transmission between BC and AB is over
2.5 times greater ($1,016/MWh). Even more stark, the value of electricity exported from MB is $147/MWh but the value of free
trade between MB and SK, when considering the total benefits, is over 10 times greater (51,521/MWh). This potential value to
the system is unrealized when considering the monetary value only from the perspective of a single province, which is the level of
regulation in the Canadian power sector. The benefits seen to provincial pairs systems in western Canada makes a compelling case
for interregional transmission, but the mismatched regulatory structures of power sectors in each province poses challenges; this
is causing some to call for federal support to help bridge the gap (Shaffer, 2021; Van De Biezenbos, 2022).
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