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OUTLINE
• Historical GHG emissions in Canada and Alberta

• AESOs (Alberta Electric System Operator) 2019 LTO (Long Term 
Outlook) to 2039

• AESOs Reference Case Assumptions regarding Generation Mix

• AREAs (Alberta Renewable Energy Alliance) Recommendations 
to increase deployment of renewable generation

• Impact of AESO versus AREA recommendations related to GHG 
emissions
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What is Canada’s ACTUAL GHG Target by 2030?



511



616 MT does not meet target

511 MT



Where would you focus GHG reductions efforts in Alberta?



Source: Environment Canada and Climate Change (2019) National Inventory Report 1990–2017: 

Greenhouse Gas Sources and Sinks in Canada. 



2017 Canadian GHG emissions – By Economic Sector
(Total 716 MT CO2e)

74 Million Tonnes CO2e 

arise from electricity 
generation annually

Source: Environment Canada and Climate Change (2019) National Inventory Report 1990–2017: 

Greenhouse Gas Sources and Sinks in Canada. 24
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Canada Generation in 
2017 was powered by 

84%
Zero Carbon Sources

Renewables =  6%

Large Hydro = 62 %

Nuclear =        16%
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CANADIAN GENERATION FUEL MIX 2017 
TOTAL GENERATION (579 TWH/YEAR)

Source: Environment Canada and Climate Change (2019) National Inventory Report 1990–2017: 

Greenhouse Gas Sources and Sinks in Canada. 
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2017 GHG Emissions from Public Electricity Generation

Source: Environment Canada and Climate Change (2019) National Inventory Report 1990–2017: 

Greenhouse Gas Sources and Sinks in Canada. 



Source: Environment Canada and Climate Change (2019) National Inventory Report 1990–2017: 

Greenhouse Gas Sources and Sinks in Canada. 
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2017 Emission Intensity from Public Electricity Generation 
(Canada Average = 0.135 tne CO2e / MWh)



Alberta emits

63% of Canada’s 

GHG emissions 
from electricity 
generation

28
Source: Environment Canada and Climate Change (2019) National Inventory Report 1990–2017: 

Greenhouse Gas Sources and Sinks in Canada. 
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2017 Contribution of GHG Emissions 
from Public Electricity Generation

Total = 74 Million Tonnes CO2e



Coal is the major 
contributor of 
Alberta Power generation 
GHG emissions

COAL emits 83%
of Power Generation 
Emissions

Coal,
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83%

Natural 
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Alberta 2017 GHG emissions 
from Public Power Generation
Total 47 Million Tonnes CO2e

Source: Environment Canada and Climate Change (2019) National Inventory Report 1990–2017: 

Greenhouse Gas Sources and Sinks in Canada. 



AESO 2019 LTO



2018 energy source mix in the Alberta grid
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TOTAL INSTALLED CAPACITY (16,193 MW)



Installed Capacity (MW) versus Generation (GWh per year)
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Source: AESO 2019 LTO data file



AESO forecasts that 15 new 450 MW CCGT 
units will be installed from 2030 to 2039



19% Renewable 
Generation by 2030

18% 
by 
2039



50% Renewable 
Generation by 2030

63% 
by 
2039
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Annual GHG Emissions Estimates 2018 to 2039

(Million Tonnes CO2e per year)

AESO 2019 LTO Forecast AREA Recommendation

Cumulative 2019 to 2039 GHGs
AESO 731 MT  Versus  AREA 512 MT
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AREA HIGH RENEWABLES 2030
TOTAL CAPACITY = 26,300 MW 
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AESO estimates PEAK AIL (Alberta 
Internal Load in 2030 to be 13,319 MW

AREA  Renewable sources without solar 
and wind (but with energy storage) will 
provide peak load of 13,300 MW



Question

•What future new loads were forecast?



Answer Source: Page 61 of AESO 2019 LTO 





Question

•When assessing costs and LCOE (Levelized Cost 
of Energy), what carbon prices were forecasted 
to 2039?



• AREA NOTE:

• 20 year life for all assets (includes Coal to Gas);

• All gas generation will be benchmarked against 0.3663 tne CO2/MWh and 
minimally reduced annually by 0.0037 tne CO2 thereafter;

• Carbon price $20/tne in 2020 to be minimally increased annually by 2%  
thereafter (which completely contradicts Federal legislation);

• LCOE (Levelized Cost of Energy) for wind and solar did not consider any 
revenue from carbon offsets or carbon credits

Source: Page 50 of AESO 2019 LTO Answer



Question

•Why is energy storage not forecast to be part of 
the energy mix by 2039?



Source: Page 60 of AESO 2019 LTO Answer



Question

•When assessing costs, what natural gas prices 
were forecasted to 2039?



Answer Source: Page 50 of AESO 2019 LTO 



Question

• In AESOs Alternate Renewable Policy Scenario 
what was AESOs forecast for Renewable Capacity 
by 2039?



Answer Source: Page 37 of AESO 2019 LTO 



Question

•What impact has UCP government had in regard 
to incentives for Renewables?

•The 90 cents per watt rebate for residential solar 
photovoltaics has been cancelled

•See following slides regarding wind projects



Total of Three REP Rounds = 1,359 MW 
But REP Round 4 was cancelled by UCP

52

Round 1

Round 2

Round 3



Round 1
596 MW

Average Price $37.35/MWh
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Round 2
363 MW

Average Price $38.69/MWh

Ken Hogg M.Eng., P.Eng.             Renewable Energy Solutions TM 54



Round 3

55

400 MW

Average Price $40.14/MWh



If further Questions 
Contact:
Ken Hogg
kshogg@shaw.ca


