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3 Calculation of Capacity Market Demand Parameters  
The demand parameters for capacity market auctions will be expressed through a capacity market 
demand curve. The calculation detail components of the demand curve are provided in this section.  

3.1 Alberta Load Forecasts  
• The AESO will develop a forecast of gross Alberta load which will be used to model resource 

adequacy and determine the quantity of capacity to procure in the capacity market. 

• The load forecast will include multiple annual hourly (8,760) load profiles based on weather and 
economic uncertainty.  

• The AESO may need to perform post-modelling adjustments to the load forecast. 

3.2 Establishment of the Resource Adequacy Standard  
• The Government of Alberta is expected to decide the resource adequacy standard. 

3.3 Modelling to Estimate the Resource Adequacy Requirement  
The AESO will use a Monte Carlo simulation to probabilistically model supply-and-demand uncertainty to 
determine the amount of capacity required to meet the defined resource adequacy standard. To do so, 
the AESO will complete the following steps. 

Supply and Demand Factors 
• The resource adequacy model will capture the relevant factors that impact overall supply and demand 

balance, including:  

- Load levels and variability  
- Variable generation outputs  
- Planned and forced outages, derates  
- Import behavior (capability, and availability) 
- Correlation of load 
- Generation at self-supply sites 
- Operating reserves 
- Demand response  

Further details on resource availability modelling are provided below:  
• Thermal Generation – The AESO will use historical available capability (AC) data, or more granular 

data made available through the UCAP calculation process, to inform the planned outage periods, 
forced outage rates and temperature derates for assets in the model.  

• Renewable Profiles (wind, solar) – The AESO will model wind and solar using historical weather data 
to create synthetic future output profiles to account for geographical diversities and technological 
advancements, or use historical data if simulated data is unavailable. 

• Hydroelectric Generation – The AESO will model hydro using historical values to develop dispatch 
schemes for hydro so that simulated dispatch of the hydro fleet closely mimics the actual dispatch of 
the fleet, taking into account the hydrological nature of a year, month, and system conditions.  

• Import Modelling – The AESO will utilize market simulations with consideration for historical 
availability (based on tie-line availability), usage (to account for external jurisdictions’ ability to provide 
supply), intertie restoration or other capability increases.  



 

 Page 2 Public 
   

 

• Transmission Constraints – At this time, transmission constraints within Alberta will not be considered 
as a factor that will impact resource availability. The availability of the interconnections will be 
modelled. 

Capacity Requirement from the Resource Adequacy Model 
• The AESO will assess physical resource adequacy, considering expected availability of all resource 

types and variability in gross demand.  

• The AESO will use the resource adequacy model output to:  

- Assess expected unserved energy. 
- Determine the target capacity volume required to meet the defined resource adequacy 

standard.  
• The AESO may use the resource adequacy model output to assess the overall relationship between 

capacity and unserved energy to inform nuances of the demand curve shape.  

• The AESO will add or remove generation from the resource adequacy model until the defined 
resource adequacy standard is met to determine the required generation capacity.  

• The type and characteristics of the generation added will align with the reference technology. 

• The required generation capacity that meets the resource adequacy standard will be translated to a 
system-wide UCAP through the same methodology used to calculate asset level UCAP.   

• All existing and expected capacity will be included in the resource adequacy model irrespective of its 
eligibility and technology type. Any non-eligible capacity and self-supply will be accounted for when 
conducting the resource adequacy modelling. 

• Once the required generation capacity is estimated, the AESO will reduce that volume by the 
qualified volume of self-supply and ineligible resources, and take into account unqualified import 
UCAP to determine the target procurement level for the capacity auction.  

3.4 Calculation of Gross-Cost and Net-Cost of New Entry   
Gross-cost of new entry (gross-CONE) and net-cost of new entry (net-CONE) estimates certain set 
market parameters, including inflection points on the capacity market demand curve and offer caps for 
mitigated capacity market offers.  

Recommended Reference Technology 
• The gross-CONE and net-CONE will be based on a reference technology.  

• For the initial demand curve, the reference technology will be a simple-cycle technology limited to a 
plant capacity of 150 MW or less.  

• The AESO will determine the exact type of simple-cycle technology will be through more detailed cost 
screening. Examples of the technologies that may be assessed in greater detail include, but will not 
be limited to: 

- Two LM6000PH aeroderivative gas turbines (110 MW) 
- One LMS100PB aeroderivative gas turbine (118 MW) 
- 7 Wartsila 18V50SG reciprocating internal combustion engines (130 MW) 
- One MS7001EA frame gas turbine (91 MW) 

• For comparative purposes and for due diligence, the AESO will also assess a 400 MW to 500 MW 
combined-cycle technology unit. 

file://aeso.ca/dfs/Rshared/Climate%20Change%20Policy%20Implementation/30%20Market%20Sustainability/74%20Resource%20Adequacy/Modeling/Reliablity%20modeling%20comments/2018-01-03%200830%20Alberta%20Capacity%20Market%20proposal%20v4%20(with%20comments)_RS_JC.docx
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Approach to Gross-CONE 
• The AESO will contract with an independent consultant that has Alberta-specific experience in power 

plant development, engineering/construction, and finance to determine gross-CONE and net-CONE 
estimates.  

• The AESO will work with the independent consultant to develop appropriate financing assumptions 
for the reference technology for use in the gross-CONE calculation. 

• The consultant will provide a credible gross-CONE estimate, which properly reflects the appropriate 
financing, and plant development costs for the reference technology in Alberta:  

- Financing costs for the reference plant will be measured as an after-tax weighted average 
cost of capital (ATWACC).  

- The ATWACC will be composed of equity and debt rate components that are weighted 
according to a debt/equity split.  

- The ATWACC will be used to calculate the levelized annual return on, and return of capital 
associated with the reference technology. The levelized annual return will be added to the 
annual fixed operating and maintenance (O&M) costs for the reference facility to arrive at the 
annual gross-CONE value. 

Frequency of Updated Gross-CONE estimates 
• The AESO will to use its gross-CONE curve study for three to five years, indexing the gross-CONE 

estimates to changes in publicly available indices such as labour and materials costs.  

Approach to Net-CONE and Energy and Ancillary Service Offset 
• The net-CONE will be derived from the gross-CONE, less the energy and ancillary services offset. 

• The AESO will use a forward-looking approach to energy and ancillary services revenues that will 
identify production and the resulting energy and ancillary services revenues for the reference 
technology. 

• The net-CONE estimate will measure the capacity market based revenue required to ensure the new 
reference technology will recover a return on and of capital   

• The net-CONE will have a minimum of zero.  

3.5 Administrative Demand Curve  
The demand curve parameters will be finalized prior to June 2018 once further information on the 
resource adequacy standard and outputs from the resource adequacy modelling are available. Until that 
information is available, the proposed curve is being carried forward as working assumptions.   

Alberta's capacity market demand curve will be a downward-sloping, convex curve1 consisting of three 
segments: 

1. Horizontal section from zero quantity to minimum quantity 

2. Downward-sloping section from minimum quantity to inflection point 

3. Downward-sloping section from inflection point to the foot, at zero price 

                                                      
 
1 Convexity reflects the diminishing value of capacity resources, as the curve extends beyond target resource adequacy levels and increasing value of capacity resources in 
times of scarcity. 
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• With the convexity, the slope on the minimum-to-inflection segment of the curve will be 
steeper than the slope of the inflection-to-foot segment. 

• The Y-axis points for the demand curve will be set in reference to price $/kW-year ($/kW-yr). 

• The price cap (zero quantity-to-minimum segment) will be set based on the maximum value 
of either a 1.75 net-CONE multiple or a 0.5 gross-CONE multiple. 

• The foot will be set at a price of zero. 

• The X-axis points for the demand curve will be set in reference to quantity of megawatts of 
capacity. 

• The foot of the demand curve will be set at a level such that the resource adequacy target is 
expected to be met on average, and price outcomes can be expected to average at a net-
CONE level while also balancing capacity price volatility and maintaining the desired 
convexity of the curve.  

• The AESO’s demand curve design is based on the assumptions in Figure 1 below:  

• The minimum quantity point has will be set at a value of capacity commensurate with 800 
MWh of expected unserved energy in one year, based on the outcome of a resource 
adequacy study (peach line in figure below). 

• The target quantity has been set at the 400 MWh of Expected Unserved Energy (Orange line 
in figure below). 

• The price at the minimum quantity is set at 1.75 x net-CONE. 

• The inflection point is set at 0.875 x net-CONE, at a quantity four per cent above the target 
quantity. 

• The foot is set at 13 per cent above the target quantity, at a price of zero. 
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Figure 1 

Illustration of proposed demand curve parameters 

 
 


