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1 EXECUTIVE SUMMARY 

The Independent Electricity System Operator (IESO) submits this assessment of resource 

adequacy for the Ontario Area to comply with the Reliability Assessment Program 

established by the Northeast Power Coordinating Council (NPCC). The 2018 

Comprehensive Review of Resource Adequacy covers the study period from 2019 

through 2023 and supersedes previous reviews.  

Since the last Comprehensive Review conducted in 2015, 2,320 megawatts (MW) of new 

generation capacity has been added in Ontario. Capacity additions include 1,487 MW of 
wind, 342 MW of gas, 340 MW of solar, 81 MW of hydroelectric, 40 MW of biofuel and 

31 MW of nuclear generation.  

Another 1,710 MW of generating resource capacity is either under construction or 
planned to come into service, while 1,405 MW of capacity is expected to retire over the 

horizon of this study, in comparison to the existing installed capacity as of August 2018.  

The IESO determines Ontario’s level of resource adequacy using the General Electric 

Multi-Area Reliability Simulation (GE-MARS) program and applies the NPCC criterion 

that requires a loss of load expectation (LOLE) value of no more than 0.1 days/year for 

study years. 

The results presented in Table 1.1 show that the NPCC LOLE criterion is satisfied for 

Median Demand Growth scenario. Dashes indicate scenarios that were not assessed, as 

the NPCC criterion was satisfied using a more conservative scenario. The NPCC criterion 

is satisfied for 2019 and 2020 with existing and planned resources, based on the existing 

outage plan. For 2021 and 2022, it will be necessary to reschedule outages and rely on 

Emergency Operating Procedures (EOPs) to satisfy the NPCC criterion. In 2023, the use of 

up to 100 MW of tie benefits will be required to satisfy the criterion. For the High 

Demand Growth scenario, the NPCC criterion is satisfied for 2019 with existing and 

planned resources. For 2020 onwards, outage rescheduling, EOPs and tie benefits are 

required to meet the LOLE criterion. 

Table 1.1 Annual LOLE Values, Median and High Demand Forecast 

Scenario EOPs 
Outages 

Rescheduled 

Tie 

Benefits 
(MW) 

LOLE [days/year] 

2019 2020 2021 2022 2023 

Median 

No No 0 0.002 0.099 0.389 0.337 0.506 

Yes No 0 - - 0.133 0.115 0.159 

Yes Yes 0 - - 0.015 0.015 0.107 

Yes Yes 100 - - - - 0.087 

High 

No No 0 0.003 0.423 2.491 3.884 9.941 

Yes No 0 - 0.129 1.129 1.881 4.813 

Yes Yes 0 - 0.110 0.308 0.716 4.345 

Yes Yes 1,300 - 0.008 0.030 0.097 0.873 

Yes Yes 3,050 - - - - 0.095 
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Major assumptions used in the assessment are summarized in Table 1.2. 

Table 1.2 Major Assumptions 

Assumption Description 

Adequacy Criterion NPCC Loss of Load Expectation (LOLE) requirement of not more than 

0.1 days/year  

Study Period January 1, 2019 to December 31, 2023 

Reliability Model GE’s MARS program 

Load Model 8,760 hourly loads with monthly forecast uncertainty factors 

Energy Demand 

Growth Rate 

Median Demand Growth: -0.2% per annum (average) 

High Demand Growth: +2.5 % per annum (average) 

Installed Generating 

Capacity Additions  

1, 711 MW by the end of 2023, compared to Summer 2018 (shown in 

Table A.3) 

Installed Generating 

Capacity Retirements  

1,405 MW of capacity by the end of 2023, of which 

1,030 MW are the retirement of the Pickering A Nuclear 

Generating Station at the end of 2022.  

Internal Transmission 

Constraints 

10-zone transmission model with IESO’s normal system operating 

security limits applied on interfaces between zones 

Tie Benefits (i.e. non-

firm imports) 

Tie benefits used as needed  

Firm Contracts 500 MW to Quebec in winter months, December to March, until 2023. 

500 MW from Quebec in summer months (June 1 to September 30) of 

2023. Ontario has an agreement with Quebec where Quebec will 

provide Ontario a total of 500 MW of capacity in the summer to be 

exercised, when needed, any time before September 30, 2030. This 

capacity may be used once or be split into multiple summer periods, 

but cannot exceed 500 MW in total (e.g. 100 MW may be used in one 

year and 400 MW in another year). For this study, it is expected that 

the IESO will make use of the entirety of the 500 MWs over the 

summer of 2023.  

Emergency Operating 

Procedures  

Public appeal, operating reserve, and voltage reduction  

Aggregated net impact of EOPs: 3.2% of demand  

Unit Availability Planned outages are based on outage submissions from market 

participants. Nuclear refurbishment schedule is based on 

information provided by nuclear operators, as of 2017.  

Sensitivity studies were performed for keeping planned outages ‘as 

is’ vs. moving them for when reliance on tie-benefits was needed.  

Equivalent Demand Forced Outage Rates (EFORd) are derived from a 

rolling five-year history of actual forced outages and forced derates. 

Units with insufficient historical data are based on either forecast 

EFORd from market participants or similar units. 

Energy Efficiency and 

Embedded Generation 

Used as load modifiers and reflected in the demand forecast. 

Energy Efficiency (incremental from 2018): Up to 556 MW by 2023 

Embedded Generation: Up to 3,750 MW by 2023 

Demand Management Used as a resource. 533 MW of effective summer capacity at peak. 
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3 INTRODUCTION 

The 2018 Comprehensive Review of Resource Adequacy for Ontario is submitted to the 

Northeast Power Coordinating Council (NPCC) in accordance with Appendix D of the 

NPCC Regional Reliability Reference Directory #1, “Design and Operation of the Bulk Power 

System.” 

This report was prepared by the Independent Electricity System Operator (IESO) in its 

role as the Planning Coordinator for Ontario. 

The 2018 Comprehensive Review of Resource Adequacy covers the study period from 

2019 through 2023 and supersedes previous reviews. The previous Comprehensive 

Review was approved by the NPCC Reliability Coordinating Committee in December 

2015 and covered the 2016 to 2020 period. Interim Reviews were provided in 2016 and 

2017.  

3.1 Comparison of 2018 vs. 2015 Comprehensive Review 

3.1.1 Demand Forecast  

Tables 3.1 and 3.2 show a comparison between the peak demand forecasts for the 2015 

Comprehensive Review and the 2018 Comprehensive Review under Median and High 

Demand Growth scenarios for the overlapping years. These tables also present peak 

demand forecasts for the years 2019 to 2023. 

Table 3.1 Comparison of Demand Forecasts: Normal Weather Summer Peak (MW) 

Year 

Normal Weather Summer Peak 

Median Demand Growth High Demand Growth 

2015 

Review 

2018 

Review 
Difference 

2015 

Review 

2018 

Review 
Difference 

2019 22,669 22,016 -653 24,936 22,236 -2,700 

2020 22,522 22,085 -437 24,886 22,969 -1,917 

2021 
 

22,155 
  

23,750 
 

2022 
 

22,098 
  

24,308 
 

2023 
 

22,139 
  

24,796 
 

Average 
Growth 

Rate 

-0.65% 0.14%   -0.20% 2.76%   
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Table 3.2 Comparison of Demand Forecasts: Normal Weather Winter Peak (MW) 

Year 

Normal Weather Winter Peak 

Median Demand Growth High Demand Growth 

2015 
Review 

2018 
Review 

Difference 
2015 

Review 
2018 

Review 
Difference 

2019 21,423 21,328 -95 23,565 21,541 -2,024 

2020 21,307 21,317 10 23,544 22,169 -1,375 

2021 
 

21,305 
  

22,839 
 

2022 
 

21,165 
  

23,282 
 

2023 
 

21,273 
  

23,826 
 

Average 
Growth 

Rate 

-0.54% -0.06%   -0.09% 2.55%   

 

Over the forecast period, Ontario energy demand is expected to increase by about 0.1% 

annually under the median demand forecast, and increase by about 2.5% annually under 

the high demand forecast. 

Ontario demand is broadly shaped by a number of factors: economic growth, population 

growth, energy efficiency savings, price impacts and embedded1 generation. Each factors’ 

impact varies based on the season and whether it is peak, energy or minimum demand.  

Since the 2015 Comprehensive Review the provincial economy has grown, led by the 

service and construction sectors, areas that are not electrically intense. Of the six 

electrically intense industrial sectors, only iron and steel fabrication has seen an increase 

in demand. Recently those large electricity consumers have seen an increase in 

consumption and the current economic climate is more favourable to those sectors. A 

strong U.S. economy, low Canadian dollar and low interest rates all help Ontario’s 

export-oriented energy intensive industries.  Potential future trade disruptions produce 

uncertainty on the broader Ontario economy.   

Over the forecast horizon, both the summer and winter peaks are expected to remain 

virtually flat under the Median Demand Growth scenario. This is due to strong 

downward pressure from peak pricing incentives, increased energy efficiency savings 

and growth in embedded generation output. 

                                                 
1 Embedded Generation refers to distributed generation that does not participate in the IESO-

Administered Market.  Outputs from these resources are estimated using metered data from 

generators greater than 5 MW, monthly energy estimates from local distribution companies and 

contract data for those that have contracts with the IESO.  The output is then netted from the 

demand forecast used in this study.   
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Previously, peaks were expected to decline significantly due to growth in embedded 

generation. With the expansion of embedded capacity plateauing, this downward impact 

has also lessened.  

In the High Demand Growth scenario both the winter and summer peaks are expected to 

grow over the forecast horizon, as the positive economic environment spurs electricity 

demand. The High Demand Growth considers growth of energy intensive year-round 

industries, such as prospective mining growth, in its forecast. At the same time, the 

factors offsetting growth – embedded generation, electricity prices and energy efficiency 

– are not strong enough to offset the underlying growth.  

In both the Median and High Growth forecasts, the effect of price-responsive loads 

reducing on their own under the Industrial Conservation Initiative (ICI) are included. An 

estimate of an additional 1,400 MW of price-responsive demand is incorporated in the 

demand forecast. This is a result of price-responsive loads reducing on their own under 

the ICI2.  

Although point forecasts are presented for both the Median and High Demand Growth 

scenarios, each scenario has an associated “uncertainty” distribution which recognizes 

the variability of demand due to weather volatility. 

3.1.2 Resources Forecast  

Table 3.3 shows how the available capacity of supply resources has changed compared 

with the 2012 Comprehensive Review. 

Table 3.3:  Comparison of Available Resources Forecasts (MW) 

Year 

Summer Peak Winter Peak 

2015 

Review 

2018 

Review 
Difference 

2015 

Review 

2018 

Review 
Difference 

2019 27,687 28,648 961 30,133 28,884 -1,249 

2020 28,560 26,477 -2,083 30,122 29,446 -676 

2021 
 

25,362 
  

28,864 
 

2022 
 

26,076 
  

29,191 
 

2023 
 

25,638 
  

27,846 
 

 
 

                                                 
2 Industrial Conservation Initiative (ICI) is a form of demand response that incents participating customers to 

reduce demand during peak periods. Customers who participate in the ICI, referred to as Class A, pay global 

adjustment costs based on their percentage contribution to the top five peak Ontario demand hours (i.e., peak 

demand factor) over a 12-month base period. The threshold for participation in this program has changed 

since 2015 and as a result, its impact has increased since the 2015 Comprehensive Review. The current 

threshold for participation includes consumers with an average peak demand greater than 1 MW and 

consumers in the manufacturing and industrial sectors, including greenhouses with an average monthly peak 

demand of greater than 500 kW and less or equal to 1 MW are eligible to opt-in to the ICI.  
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The differences in available resources between 2018 Comprehensive Review and 2015 

Comprehensive Review are primarily due to the factors below. 
 

 Changes to nuclear outage and refurbishment schedules, along with minor 

revisions to available capacity at nuclear generators, led to a 1,506 MW increase in 

available nuclear capacity on summer peak in 2019 and a 1,467 MW decrease in 

available nuclear capacity for summer peak in 2020. 

 Since 2015, Ontario’s Ministry of Energy, Northern Development and Mines has 

issued several directives to the IESO that created a reduction in the projected 

installed capacity of hydroelectric, wind, solar and biofuel generation resources. 

These resources have also been affected by attrition in new projects, changes to in-

service dates, and updates to resource contributions.  

 In terms of available capacity on summer peak in 2019, the changes above result 

in a 140 MW reduction in hydroelectric resources, a 77 MW reduction in wind 

resources, a 46 MW reduction in biofuel resources and an 85 MW reduction in 

solar resources.  

 The shutdown of the Thunder Bay Generating Station reduced the available 

biofuel capacity by a further 153 MW. 

 A 43 MW reduction in summer peak Demand Response since the 2015 

Comprehensive Review; this is due to changes in resource availability and the 

implementation of the IESO’s Demand Response Auction.  

 

The remaining differences in resources are from changes in outage schedules including 

changes to the nuclear refurbishment schedules.  

 

From 2021 to 2023, the forecast does not include any new generation resources.  There are 

no directives or procurement activities that contemplate technology specific resources 

that may be built beyond 2020 in Ontario.  All contracted generation from previous 

procurement activities are expected to be in-service by the end of 2020 and are 

incorporated in the resources forecast. Year to year variation of available resources from 

2021 to 2023 are therefore driven by outages, including outages related to nuclear 

refurbishment and the shutdown of Pickering Nuclear Generating Station. The IESO is 

developing an incremental capacity auction which will be technology agnostic to address 

resource adequacy needs that may in the future.   

 

 
- End of Section - 
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4 RESOURCE ADEQUACY CRITERION 

4.1 Criterion Statement and Application 

The IESO uses the NPCC resource adequacy criterion from Directory #1 to assess the 

adequacy of resources in the Ontario Planning Coordinator Area: 

“R4 Each Planning Coordinator or Resource Planner shall probabilistically evaluate 

resource adequacy of its Planning Coordinator Area portion of the bulk power 

system to demonstrate that the loss of load expectation (LOLE) of disconnecting firm 

load due to resource deficiencies is, on average, no more than 0.1 days per year.  

 

R4.1 Make due allowances for demand uncertainty, scheduled outages and deratings, 

forced outages and deratings, assistance over interconnections with neighboring 

Planning Coordinator Areas, transmission transfer capabilities, and capacity and/or 

load relief from available operating procedures.”  

 

The IESO uses the Load Forecast Uncertainty (LFU) associated with the normal weather 

demand forecast for this assessment, which captures the variability of the weather 

scenario. The LFU is modelled through the use of probability distribution. 

Scheduled and forced outages/deratings to Ontario generators are assessed by 

considering submissions by generator owners, actual historic outage observations and 

more generalized outage factors.  

Ontario’s interconnections with Manitoba, Minnesota, Quebec, New York and Michigan 

and the resultant tie-benefits are used as needed, within the constraints of the inter-tie 

transfer capabilities and the most recent NPCC Tie Benefits Study3.  

Emergency operating procedures (EOPs) are used in the resource adequacy assessment if 

the existing and planned resources are not sufficient to meet the Loss of Load Expectation 

(LOLE) criterion. Table 4.1 summarizes the assumptions regarding the load relief from 

EOPs used when required in this study. For this study, all EOPs are applied in one block. 

To meet the criteria for the period of consideration, use of EOPs are required in this study 

for some calendar years and demand scenarios.  

The results of this report showing that Ontario will meet its LOLE criterion over the next 

five years are consistent with the results of previous studies, which include the 2015 

Comprehensive Review, and the 2016 and 2017 Interim Reviews.  

 

                                                 
3
   NPCC, Review of Interconnection Assistance Reliability Benefits, December 31, 2015 
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Table 4.1 Emergency Operating Procedure Assumptions 

EOP Measure 
EOP Impact (% of 

Demand) 

Public Appeals 1.0 

No 30-minute OR (473 MW) 0* 

No 10-minute OR (945 MW) 0* 

Voltage Reductions 2.2 

Aggregated Net Impact 3.2 

 
* Although 30-minute and 10-minute OR are included in this list of EOPs, the analysis 

does not impose a requirement to provide for OR since only loss of load events are being 
considered. Therefore, the net benefit of applying EOPs in the analysis excludes 

relaxation of OR requirements. 

4.2 Resource Requirements to Meet the Criteria  

The Ontario resource mix is well-balanced with a variety of fuel types. A diverse 

generation mix is important for resource adequacy and market efficiency, because it 

provides dispatch flexibility and reduced vulnerability to fuel supply contingencies. 

The expected installed capacity mix at the time of the summer peak for each year of the 

study period is listed in Table 4.2. Tables 4.3 and 4.4 show installed capacity summer 

peaks and winter peaks for the study period. These values do not include generators that 

operate within local distribution service areas (embedded generation), except for those 

that participate in the IESO-administered market. The resource forecast is based on 

information available to the IESO as of July 2018.  

Table 4.2 Ontario Expected Installed Capacity Mix by Fuel Type (%) at Peak Day 

Fuel Type \ 

Year 
2019 2020 2021 2022 2023 

Nuclear 33.3% 33.1% 33.1% 33.1% 31.4% 

Gas / Oil* 28.4% 28.3% 28.3% 28.3% 29.0% 

Hydroelectric 21.9% 21.9% 21.9% 21.9% 22.5% 

Wind 12.2% 12.6% 12.6% 12.6% 13.0% 

Biofuel 0.8% 0.8% 0.8% 0.8% 0.7% 

Solar 1.2% 1.2% 1.2% 1.2% 1.2% 

Demand Side Management 2.2% 2.2% 2.2% 2.2% 2.2% 

* The Gas / Oil category includes 2,100 MW of dual-fuel capability at Lennox Station. 
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Table 4.3:  Installed Capacity at Summer Peak (MW) 

 Fuel Type 2019 2020 2021 2022 2023 

Nuclear 13,009 13,009 13,009 13,009 11,979 

Gas / Oil* 11,118 11,118 11,118 11,118 11,075 

Hydroelectric 8,560 8,590 8,590 8,590 8,590 

Wind 4,787 4,947 4,947 4,947 4,947 

Biofuel 295 295 295 295 257 

Solar 463 463 463 463 463 

Demand Side Management 857 857 857 857 857 

Total 39,088 39,278 39,278 39,278 38,167 

 

Table 4.4:  Installed Capacity at Winter Peak (MW) 

 Fuel Type 2019 2020 2021 2022 2023 

Nuclear 13,009 13,009 13,009 13,009 11,979 

Gas / Oil* 11,118 11,118 11,118 11,118 11,075 

Hydroelectric 8,560 8,590 8,590 8,590 8,590 

Wind 4,487 4,787 4,947 4,947 4,947 

Biofuel 295 295 295 295 295 

Solar 380 463 463 463 463 

Demand Side Management 998 998 998 998 998 

Total 38,846 39,260 39,420 39,420 38,347 

 

Resource Availability Considerations 

There are several modelling techniques employed to mitigate reliability impacts resulting 

from the proposed resource availability.  

For thermal units, Equivalent Demand Forced Outage Rates (EFORd) for existing units is 

derived using rolling five-year history of actual forced outages. This ensures that nuclear, 

gas/oil and biofuel units’ random derates and forced unavailability are represented in the 

MARS model.  
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Hydroelectric resources are modelled in MARS as capacity-limited and energy-limited 

resources. Minimum capacity, maximum capacity and monthly energy values are based 

on historical production and contribution values. 

By the end of 2023, about 4,947 MW of grid-connected wind-powered generation is 

expected to be in-service in Ontario. The wind generation capacity contribution is 

substantially discounted from the nameplate value and represented in the MARS study 

as a probabilistic model developed on a zonal basis with a cumulative probability density 

function (CPDF).  

There are two main demand management mechanisms in Ontario: DR and Dispatchable 

Loads. In order to reflect reality of demand management programs, the IESO uses 

effective demand management values instead of gross values. The effective values are 

based on historical behaviors.  

Further details of capacity mix modelling and DR are provided in section 5.3 and 

Appendix A.3. 

Tables 4.5 and 4.6 show expected available capacity at summer and winter peak for the 

study period. These values do not include generators that operate within local 

distribution service areas (embedded generation), except for those that participate in the 

IESO-administered market.  

Resources considered in this review include all existing and planned resources expected 

to be in service during the review period. Planned resources include all committed 

projects under contract with the IESO.  

Available resources are determined based on the following: 

1) Historical median contribution of hydro resources during peak demand hours;  

2) Total capacity available from thermal units (nuclear, gas, oil and biofuel) after 

discounting for seasonal derating;  

3) Historical median contribution of wind and solar resources during the peak demand 

hours; and 

4) Effective capacity of projected demand measure resources: Demand Response (DR) 

and Dispatchable Loads 

5) Outage schedules, including potential outages over the seasonal peak. The majority of 

outages that occur over the peak period are due to the refurbishment of nuclear 

generators, whose outages last 2-3 years per generator. The nuclear refurbishment 

schedule is shown in the figure below.  
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Table 4.5:  Available Capacity at Summer Peak (MW) 

 Fuel Type 2019 2020 2021 2022 2023 

Nuclear 12,053 9,841 8,726 9,479 8,574 

Gas / Oil* 9,326 9,326 9,326 9,287 9,291 

Hydroelectric 5,812 5,833 5,833 5,833 5,833 

Wind 603 623 623 623 623 

Biofuel 274 274 274 274 236 

Solar 47 47 47 47 47 

DR 533 533 533 533 533 

Firm Imports (+)/Exports (-) 0 0 0 0 500 

Total 28,648 26,477 25,362 26,076 25,638 

 

Table 4.6:  Available Capacity at Winter Peak (MW) 

 Fuel Type 2019 2020 2021 2022 2023 

Nuclear 10,825 10,773 10,258 10,411 8,610 

Gas / Oil* 9,552 10,031 9,903 10,077 10,034 

Hydroelectric 6,243 6,265 6,265 6,265 6,265 

Wind 1,696 1,809 1,870 1,870 1,870 

Biofuel 274 274 274 274 274 

Solar 0 0 0 0 0 

DR 793 793 793 793 793 

Firm Imports (+)/Exports (-) -500 -500 -500 -500 0 

Total 28,884 29,446 28,864 29,191 27,846 

* The Gas / Oil category includes 2,100 MW of dual-fuel capability at Lennox Station. 
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Figure 4.1:  Nuclear Refurbishment and Projected End of Life Schedule 

 

 

Firm Sales and Purchases 

As part of the electricity trade agreement between Ontario and Quebec, Ontario will 

supply 500 MW of capacity to Quebec each winter from December to March until 2023 

and Quebec will provide Ontario a total of 500 MW of capacity in the summer months 

(June to September) to be exercised, when needed, any time before September 30, 2030. 

This summer capacity was relied upon in this Comprehensive Review in 2023 for both 

Median and High Growth scenarios. 

4.3 Requirements to Determine Resource Adequacy Needs  

The IESO’s resource adequacy criterion is defined in the Ontario Resource and 

Transmission Criteria and confirms that “to assess the adequacy of resources in Ontario, 

the IESO uses the NPCC resource adequacy design criterion.”  

 

- End of Section - 
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5 RESOURCE ADEQUACY ASSESSMENT 

The resource adequacy probabilistic assessment is performed using GE-MARS. The 

following inputs were used:  

 Median and high demand growth forecast and associated load forecast 

uncertainty (LFU);  

 Forecast of available resources and existing EOPs;  

 Planned outage schedules submitted by market participants;  

 Equivalent demand forced outage rates (EFORd) for thermal units derived using 

historical generator performance data; and  

 Transmission limits of major interfaces connecting different zones.  
 

The above inputs are described in greater detail in Appendix A of this report. Sensitivity 

studies are performed for keeping planned outages ‘as is’ vs. moving them for situations 

where reliance on tie-benefits was needed.  

5.1 Assessment Results 

The results for the Median and High Demand Growth scenarios are presented in Table 

5.1 and show that the NPCC LOLE criterion is satisfied for both median and high 
demand forecast scenarios. 

The results presented in Table 1.1 show that the NPCC LOLE criterion is satisfied for 

Median Demand Growth scenario. The NPCC criterion is satisfied for 2019 and 2020 with 

existing and planned resources, based on the existing outage plan. For 2021 and 2022, it 

will be necessary to reschedule outages and rely on EOPs to satisfy the NPCC criterion. In 

2023, the use of up to 100 MW of tie benefits will be required to satisfy the criterion.   

For the High Demand Growth scenario, the NPCC criterion is satisfied for 2019 with 

existing and planned resources. For 2020 to 2021, at most 1,300 MW of tie-benefits in 

addition to EOPs and outage rescheduling are required to meet the LOLE criterion.  In 
2023, additional use of tie benefits are required to meet the criterion.  

Table 5.1 Annual LOLE Values, Median and High Demand Forecast 

Scenario EOPs 
Outages 

Rescheduled 

Tie 
Benefits 

(MW) 

LOLE [days/year] 

2019 2020 2021 2022 2023 

Median 

No No 0 0.002 0.099 0.389 0.337 0.506 

Yes No 0 - - 0.133 0.115 0.159 

Yes Yes 0 - - 0.015 0.015 0.107 

Yes Yes 100 - - - - 0.087 

High 

No No 0 0.003 0.423 2.491 3.884 9.941 

Yes No 0 - 0.129 1.129 1.881 4.813 

Yes Yes 0 - 0.110 0.308 0.716 4.345 

Yes Yes 1,300 - 0.008 0.030 0.097 0.873 

Yes Yes 3,050 - - - - 0.095 
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5.2 Demand and Resource Uncertainties 

As in any system adequacy forecast, there are inherent uncertainties related to demand 

and resources, which include changes to demand forecast drivers, adjustments to 

generation resource availability, conservation or demand response, import or tie benefits 

support. The IESO has various ways to mitigate these uncertainties.  

Flexibility, cost, and environmental performance have been incorporated in Ontario`s 

plan to ensure that commitment decisions are made in a timely manner. The IESO 

possesses a range of options to address these capacity needs, including coordinating 

outages outside the peak load seasons or periods of potential capacity shortages, the 

potential for more conservation and demand response, the reliance of non-firm imports, 

and the ongoing development of a capacity market in Ontario to to ensure capacity can be 

acquired transparently and competitively through the market. 

Every quarter, looking out 18 months into the future, the IESO assesses the near term 

adequacy and reliability of Ontario’s system integrating the generator and transmission 
outage plans of market participants. Beginning in December 2018, the IESO will also 

assess and publish a 60 month view of resource adequacy every other quarter. Periods 

where outages result in inadequate resource levels are identified to generators and 
transmitters. If market participants do not reschedule outages to address identified 

adequacy concerns, the IESO may reject outages.  

Beyond the 18 month horizon, the IESO completes annual 20 year planning assessments 
to identify needs well in advance.  These assessments factor in a range of uncertainties 

and work is underway to formalize these outlooks into a public annual report beginning 

in 2019.    

When required, Ontario can rely upon its neighbours to help meet its resource adequacy 

criterion. In the summer with all transmission elements in service the theoretical 

maximum capability for exports is up to 6,121 MW and for imports is up to 6,610 MW; in 

the winter the theoretical maximum capability for exports is 6,360 MW and for imports is 

6,830 MW.  

These values represent theoretical levels that could be achieved only with a substantial 

reduction in generation dispatch in the West and Niagara transmission zones. In practice, 

the generation dispatch required for high import levels would rarely, if ever, materialize. 

Therefore, at best, due to internal constraints in the Ontario transmission network in 

conjunction with external scheduling limitations, Ontario has an expected coincident 

import capability of approximately 5,200 MW.  

The most recent NPCC Tie Benefits study indicates a range of estimated tie benefit 

potential of 4,414 MW to 4,703 MW. For this review, some amount of tie benefits were 

used  to meet the criterion from 2020 onwards under High Demand Growth Scenario and 

for 2023 only in the Mediam Demand Growth Scenario.  
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5.3 Impact of Proposed Changes on Area Reliability 

The IESO is working with stakeholders to develop a capacity auction for Ontario. This 

work is in the early stages and is intended as a new mechanism for meeting resource 

adequacy requirements in Ontario and would be implemented in time to meet 

incremental capacity needs as it arises in the future. The fundamental role of the 

incremental capacity auction is to ensure Ontario’s resource adequacy needs are met.  The 

high level vision of this auction is a long term and enduring market mechanism that will 

be the primary tool to maintain resource adequacy with clearly defined market rules and 

governance structure.  This mechanism will incentivitize capacity only by running an 

annual base auction, with seasonal obligations for an annual commitment period. The 

first auction is currently targeted to be in 2023 for a commitment period beginning in 

2024.     

5.4 Resource Adequacy Studies Conducted Since Last Area Review 

In addition to the Interim Revivews of Resource Adequacy that were submitted in 2016 

and 2017, the IESO conducts several other studies of resource adequacy.  

 

The 18-Month Outlook presents the IESO's assessment of the reliability of the Ontario 

electricity system over the short term. This quarterly publication identifies whether the 

existing and proposed generation and transmission facilities are adequate to meet 

Ontario's needs over the next 18-months. 

 

The Ontario Reserve Margin Requirements (ORMR) study is released annually. The 

IESO communicates Ontario’s planning reserve margin requirements over the next five 

years to reliably supply the province’s forecast demand, as required by the Section 8.2 

of the IESO’s Ontario Resource and Transmission Assessment Criteria (ORTAC). The 

reserve margin requirement in any year is the amount of supply resources in excess of 

the annual peak demand needed to meet the NPCC reliability criterion of an annual 

loss of load expectation (LOLE) of 0.1 days/year. It is expressed as a percentage of 

annual peak demand. 

 

The Ontario Planning Outlook (OPO), published every three years, is a technical report 

that provides a 20-year outlook describing the adequacy and reliability of Ontario’s 

electricity system. The Ontario Planning Outlook provides planning context for policy 

makers and industry stakeholders. The most recent OPO was published in September 

2016. Beginning in 2019, the IESO will be publishing updated reliability outlooks that 

identify capacity needs on an annual basis.    

http://www.ieso.ca/-/media/files/ieso/document-library/planning-forecasts/ontario-planning-outlook/ontario-planning-outlook-september2016.pdf?la=en
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5.5 Reliability Impacts Due to Environmental Regulations and Fuel 

Supply Issues 

Environmental Regulations 

Concerns about the emission of greenhouse gases and other pollutants from coal-fired 

electricity production led to the provincial decision to phase-out all coal-fired units in 

Ontario. The last coal-fired generation was shut down in 2014, and Ontario is now free 

from all coal generation.  

Since that time, other environmental initiatives included the Cap and Trade program, 

which began on January 1, 2017 and officially ended in Ontario in July 2018. It is expected 
that the federal carbon pricing backstop will most likely be in place in Ontario on January 

1, 2019. An industry benchmark will be applied to the electricity sector; it operates similar 

to providing free credits for gas-fired generators up to an emission rate equivalent to a 
typical combined cycle gas turbine. If benchmark emission rate is exceeded, a carbon 

price will apply only above the benchmark. If emissions are below the benchmark rate, 

generators will receive credits worth the carbon price. Therefore, the impact on resource 
adequacy is considered low and no further reductions in the on-peak capability of gas 

generation are simulated for this study to account for environmental regulation risks.  

For known environmental regulations or issues, generators provide to the IESO their 
expected seasonal derates and these are modelled in MARS (e.g. cooling water 

temperature)  

Fuel Supply and Transportation Considerations 

Ontario is well situated with respect to natural gas transmission and storage. Based on 

the input received from stakeholders, the review of the winter operations conducted by 

the IESO as part of Ontario’s Gas-Electric Coordination Enhancements initiative, and the 
assessment results of the Eastern Interconnection Planning Collaborative (EIPC) Gas-

Electric System Interface Study, the IESO has concluded that Ontario’s ability to meet the 

additional gas supply requirements in the period covered by this review is adequate, and 
that risk of interruption of gas supply is within acceptable risk tolerance. This study 

looked forward to winter 2023 to identify risks on the gas-electric system interface; the 

modeling assumptions used in 2023 for the EIPC study align with the gas generation 
assumptions in this Comprehensive Review (i.e. the in-service and out-of-service dates 

for gas generators are the same and there have been minimal changes to the ratings and 

forced outage rates for the gas fleet since 2015). The EIPC study found that the natural gas 
supply is favourable relative to other PPAs in terms of portfolio diversity and 

conventional storage deliverability.  In addition, firm transportation entitlements and 

direct pipeline connectivity are also favourable relative to other PPAs.  

The study reflects a few notable characteristics of Ontario’s natural gas supply: 
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 Over 30% of Ontario’s gas-fired power generation is located within the Dawn 
Storage Hub4, which provides  adequate storage capacity for Ontario’s winters 

with robust access to US NE gas supply.  Generators in the Union Southwest 

Delivery Area also have access to a season’s worth of gas from this hub. 
Generators in other parts of the province can also access storage at Dawn.   

 In addition to Dawn, Ontario is also supplied by the TCPL mainline. Generators 

in parts of northern and eastern Ontario can maintain firm transportation to 

Empress, Alberta. These generators make up approximately 30% of the Ontario’s 

gas-fired generation, including Lennox GS which provides 2,100 MW has dual-

fuel gas/oil capability.   
 Many generators north and east of Kirkwall, that cannot maintain firm 

transportation to Empress, are incented in their contracts to maintain firm 

transport to the Dawn Storage Hub.  

 
Therefore, the impact on resource adequacy is considered low and no further reductions 
in the on-peak capability of gas generation are simulated for this study to account for fuel 

supply and transportation risks.  

5.6 Mitigation Measures for Environmental Regulations and Fuel 

Supply Issues 

As described in Section 5.5, the reliability impacts of environmental regulations and fuel 

supply issues are both low. As a result, no mitigation measures were simulated for this 

study. To mitigate fuel supply issues, Ontario’s generation includes dual fuel capability 

at one facility which accounts for about 20% of the gas-fired generation fleet. This 

generator maintains sufficient oil supply on site in winter for over a week of operation.  

 

- End of Section - 
  

                                                 
4
More information on the Dawn Storage Hub is available at: https://www.uniongas.com/storage-

and-transportation/about-dawn 
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APPENDIX A: DESCRIPTION OF RESOURCE RELIABILITY MODEL 

A.1 MARS Program 

For the purposes of this study, the IESO used the Multi-Area Reliability Simulation 

(MARS) program. The MARS program is capable of performing the reliability assessment 

of a generation system composed of a number of interconnected areas and/or zones that 

can be grouped into pools.  

A sequential Monte Carlo simulation forms the basis for MARS. In this simulation, a 

chronological system evolution is developed by combining randomly generated 

operating states for the generating units with inter-zone transfer limits and hourly 

chronological loads. Consequently, the system can be modelled in great detail with 

accurate recognition of random events, such as equipment failures, as well as 

deterministic rules that govern system operation. Various measures of reliability can be 

reported using MARS, including the Loss of Load Expectation for various time frames. 

The use of Monte Carlo simulation allows for the calculation of probability distributions, 

in addition to expected values, for various reliability indices. These values can be 

calculated both with and without load forecast uncertainty. The MARS program 

probabilistically models uncertainty in forecast load and generator unit availability. The 

program calculates LOLE values and can estimate the expected number of times various 

emergency operating procedures would be implemented in each zone and pool. 

The first step in calculating the reliability indices is to compute the zone margins on an 

isolated basis for each hour, by subtracting the load for the hour from the total available 

capacity in the hour. If a zone is at a positive or zero margin, it has sufficient capacity to 

meet its load. If the zone margin is negative, the load exceeds the capacity available to 

serve it, and the zone is in a potential loss-of-load situation. If there are any zones that 

have negative margins after the isolated zone margins are adjusted for curtailable 

contracts, the program attempts to satisfy these deficiencies with capacity from zones that 

have positive margins. There are two ways for determining how the reserves from zones 

with excess capacity are allocated among the zones that are deficient. In the first 

approach, the user specifies the priority order in which deficient zones receive assistance 

from zones with excess resources. The second method shares the available excess 

resources among deficient zones in proportion to the size of their shortfalls. Priorities 

within pools, as well as among pools, can also be modelled. The IESO uses the first 

approach. 

A.2 Load Model 

The IESO uses a multivariate econometric model to produce the electricity demand 

forecast. The forecast is composed of hourly demand for Ontario and its 10 zones. The 

model uses three broad sets of forecast drivers: calendar variables, weather effects and 
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economic and demographic variables. The forecast also accounts for conservation, price 

impacts and embedded generation.  

Weather is represented by a Monthly Normal weather scenario which uses the last 31 

years of historical weather data to generate typical or average monthly weather. This 

approach results in a monthly peak demand with a 50/50 probability of being exceeded.  

This methodology is in lieu of using a base year to scale the forecast demand shape. A 

measure of uncertainty in demand due to weather variability is used in conjunction with 

the Normal weather scenario to generate a distribution of possible demand outcomes. In 

the MARS program, demand is modelled as an hourly profile for each day of each year of 

the study period. An allowance for load forecast uncertainty (LFU) is also modelled.  

LFU arises due to variability in the weather conditions that drive future demand levels. 

LFU is modelled in MARS through the use of probability distributions. These 

distributions are derived from observed historical variation in weather conditions that are 

known to affect demand including temperature, humidity, wind speed and cloud cover. 

Province-wide LFU distributions are developed for every month of the year and applied 

to all 10 transmission zones. 

The economic drivers are generated using a consensus of publicly available provincial 

forecasts, along with economic forecasts from service providers. Demographic projections 

are publicly available from the Ontario’s Ministry of Finance.  

Conservation impacts are incorporated into both the demand history and forecast where 

the final demand forecast is reduced to account for those conservation savings. The 

conservation assumptions, incremental to 2018, as per the the 2017 Long Term Energy 

Plan, are provided in Table A.1. 

Table A.1 Conservation Assumptions 

Year Conservation (MW) 

2019 288 

2020 482 

2021 511 

2022 523 

2023 556 

 

The demand forecast accounts for the impacts of embedded generation. Capacity 

projections based on projected generation are combined with historical production 
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functions to generate estimated hourly output. This information is then applied to the 

demand forecast to determine the need for grid-supplied electricity.5  

A.3  Demand Side Resources 

There are two main demand management mechanism at the IESO that are modelled as 

resources: Demand Response (DR) and Dispatchable Loads. Demand Response capacity 

is procured through an annual DR auction. Resources with capacity obligation are 

required to be available for curtailment up to their secured capacity during times of 

system need. The former Capacity Based Demand Response (CBDR) program ends as of 

October 2018. Procured capacity under this program has successfully transitioned to the 

DR auction. We do not include programs that are providing ancillary services for 

adequacy assessment purposes. Dispatchable Loads are loads that bid into the market 

and are dispatched economically like other resources without participating in the 

Demand Response Auction.   

Table A.2 Demand-Side Management Assumptions  

  Summer Winter 

Year 

Gross Demand 

Management 
(MW) 

Effective 
Demand 

Management 
(MW) 

Gross Demand 

Management 
(MW) 

Effective 
Demand 

Management 
(MW) 

2019 857 533 998 793 

2020 857 533 998 793 

2021 857 533 998 793 

2022 857 533 998 793 

2023 857 533 998 793 

 

The IESO treats DR as a resource. As such, to maintain consistency, the impacts of DR 

programs are added back to the historical data when forecasting demand. Effective 

values of DR programs are used in MARS to reflect dependable capacity.  

Effective capacity available from Dispatchable Loads is determined based on historical 

capacity offered, using five-year history, by the participants during peak demand hours. 

In MARS, Dispatchable Loads are modelled as EOPs that are available at all times and are 

represented as monthly values aggregated for each transmission zone. 

                                                 
5 More details on load modelling are described in the IESO document titled “Methodology to Perform Long 

Term Assessments” (http://www.ieso.ca/-/media/files/ieso/document-library/planning-forecasts/18-month-

outlook/methodology_rtaa_2018jun.pdf?la=en). 
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Effective capacity for DR is determined based on historical performance of the 

participants of individual programs. In MARS, DR is modelled as EOPs that are available 

at all times and are represented as monthly values aggregated for each transmission zone.  

Price impacts from time-of-use rates and critical peak pricing programs are treated as 

load modifiers and decremented from the forecast. In Ontario, some participants of 

demand measure programs also participate in a critical peak pricing program. Therefore, 

at the time of the annual peak, the demand forecast is reduced for the peak pricing 

impacts but, concurrently, the total available demand response capacity is decremented 

to ensure that the contribution of these resources is not counted twice.  

A.4 Supply-Side Resource Representation 

The aggregated installed capacity values as of August 2018 for all generating units 

expected to be participating in the IESO markets during the assessment period are shown 

in Table A.3. These values do not include generators that operate within local distribution 

service areas, except for those that participate in the IESO-administered market. 
 

Table A.3 Existing Installed Generation Capacity, as of August 2018  

Fuel Type 

Total Installed 

Capacity 

(MW) 

Number of 
Stations 

Nuclear 13,009 5 

Gas/Oil 10,277 31 

Hydroelectric 8,472 74 

Wind 4,412 38 

Biofuel 495 9 

Solar 380 8 

Total 37,044 165 

 

A.4.1  Resource Ratings 

Definitions 

The ratings of resources were based the ratings methodologies specified in the 

IESO Methodology to Performa Long Term Assessments. Summaries of the 

methodology for each resource type are provided below.  

Thermal Resources 

Four resource types are modelled as thermal resources: nuclear, gas, oil and biofuel. The 

capacity values for each unit are modelled on a monthly granularity, to capture external 

factors such as ambient temperature and humidity or cooling water temperature. For 
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nuclear generators and the like whose MCR is not ambient temperature sensitive, the 

IESO models the genator’s expected monthly gross MCR and their station service load (as 

submitted annually by the generator). Fossil- or biofuel-fired generators whose MCR is 

sensitive to ambient temperature provide gross MCR at five different temperatures 

specified by the IESO which are used to construct a temperature derating curve. For each 

such generator, monthly gross MCR values calculated at normal monthly temperatures 

using the derating curve. 

Hydroelectric Resources 

Hydroelectric resources are modelled in MARS as capacity-limited and energy-limited 

resources. Minimum capacity, maximum capacity and monthly energy values are 

determined on an aggregated basis for each transmission zone. Maximum capacity values 

are based on historical median monthly production and contribution to operating reserve 

at the time of system weekday peaks. Minimum capacity values are based on the bottom 

25th percentile of historical production during hours ending one through five for each 

month. Monthly energy values are based on historical monthly median energy 

production since market opening. 

For new hydroelectric projects, the maximum capacity value, the minimum capacity 

value and the monthly energy value are calculated using the methodology described 

above based on the historical production data of other generators in the zone where the 

new project is located. 

Wind Resources 

Wind resources are modelled probabilistically on a zonal basis as Type 1 Energy-Limited 

Resources with a cumulative probability density function (CPDF). In order to derive the 

CPDFs, first, the top five demand hour window by month for each shoulder period 

month and by season for summer and winter periods are determined based on five-year 

historical demand data. Historical wind production during these top five demand hours 

is then extracted to generate CPDFs. Seasonal CPDFs for the summer and winter, and 

separate monthly CPDFs for the shoulder months are modelled in MARS to represent the 

capacity contribution of wind resources to the system. 

Solar Resources 

Solar resources are modelled as load modifiers in MARS with production (MW 

contribution) calculated from projected installed capacities and hourly solar contribution 

factors. Hourly solar contribution factors are determined using 10 years of historical 

simulated data by calculating the hourly average solar contribution by month for each 

shoulder period month and by season for summer and winter periods. This methodology 

results in a 24-hour capacity factor that is used to create an hourly solar profile to modify 

load. 
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Criteria for Verifying Ratings 

The Ontario Market Rules (Market Rules Chapter 4, Section 5) require that all generators 

connected to the IESO-controlled grid test their equipment to ensure compliance with all 

applicable reliability standards, including NPCC Directory #9 “Verification of Generator 

Gross and Net Real Power Capability” and Directory #10 “Verification of Generator 

Gross and Net Reactive Power Capability.”  

Generators communicate to the IESO any changes to their units’ verified gross and net 

MW capabilities as part of the Outage Management Process and the Facility Registration, 

Maintenance and De-registration Process, as described in Market Manual 7.3 “Outage 

Management” and Market Manual 1.2 “Facility Registration, Maintenance and De-

registration.” 

Permanent changes to equipment that affect the MW output capabilities of generating 

units are communicated and assessed through the Connection Assessments process 

described in Market Manual 2.10 “Connection Assessment and Approval Procedure.” 

Generators provide to the IESO at least annually, the declared Maximum Continuous 

Rating at five temperature points for resources sensitive to ambient temperatures, as 

described in Market Manual 2.8 “Reliability Assessments Information Requirements.” The 

IESO then determines the seasonal net MW values for these units consistent with the 

ambient temperatures assumed for each month’s normal weather demand forecast. For 

generators that are not sensitive to ambient temperatures, generators provide their 

monthly Maximum Continous Rating, reflective of expected deratings due to external 

factors such as cooling water temperature. 

The Market Rules (Market Rules Chapter 4, Section 5.2) also authorise the IESO to test any 

generation facility connected to the IESO-controlled grid to determine whether such 

facility complies with the applicable reliability standards.  

A.4.2  Unavailability Factors 

Unavailability Factors Represented and Source 

For hydroelectric, wind and solar resources, forced outages, planned outages, and 

maintenance outages are inherently incorporated in the historical production data and/or 

capacity factors used in the reliability assessment. Fleet wide data are used for each fuel 

type to determine a coincident history, that is scaled to incorporate both existing and 

planned units. Planned and forced outage impacts for hydro, wind and solar are assumed 

to be already accommodated in the capacity assumptions used. 

For thermal resources, planned and maintenance outages are explicitly modelled, using 

outage submissions from market participants. Sensitivity studies are performed for 

keeping planned outages ‘as is’ vs. moving them for when reliance on tie-benefits was 

needed. Equivalent Demand Forced Outage Rates (EFORd) for existing units are derived 
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using rolling five-year history of actual forced outages. The derived EFORd’s are then 

converted to capacity state and transition rate matrices for MARS. For units with 

insufficient historical data and for new units, EFORd’s of existing units with similar size 

and technical characteristics are utilized to model the forced outage rates.  

Maturity Considerations 

Immature units are assigned an EFORd based on the youngest facility with the same 

technology type and size. IESO uses the contracted commercial operation date to 

forecast in-service dates as a conservative estimate of the latest allowable in service 

date.  

Tabulation of Typical Unavailability Factors 

The projected EFORd values in the form of weighted average and range by fuel 

type are provided in Table A.4. Table A.5 shows the typical unavailability 

factor for each fuel type at the time of summer and winter peak.  
 

Table A.4 Ontario Projected Equivalent Demand Forced Outage Rates 

Fuel Type 
Weighted Average 

EFORd 

Range of  EFORd 

Nuclear 6.7% 2.2 – 10.9 % 

Gas/Oil 10.6% 1.6 – 26.7% 

Biomass 8.4% 2.3 - 10.8% 

 

Table A.5 Unavailability Factors 

Fuel Type 
Summer Unavailability 

Factor 

Winter Unavailability 

Factor 

Hydroelectric 32.1% 27.1% 

Wind 87.4% 62.2% 

Solar 89.9% 100% 

 

A.4.3  Purchase and Sale of Capacity 

As part of the Amended and Restated Capacity Sharing Agreement between Ontario and 

Quebec, signed November 2016, Ontario will supply 500 MW of capacity to Quebec each 

winter from December to March until 2023. As a result of the previous agreement, 

Quebec will provide Ontario a total of 500 MW of capacity in the summer months (June 

to September) to be exercised, when needed, any time before September 30, 2030. This 

capacity may be used once or be split into multiple summer periods, but cannot exceed 

500 MW in total (e.g. 100 MW may be used in one year and 400 MW in another year). 

This summer capacity was relied upon in this Comprehensive Review in 2023 for both 

Median and High Demand Growth scenarios. 
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A.4.4  Retirements 

The IESO estimate of future retirements is based on information provided annually by 

Market Participants to the IESO. While IESO’s planning process considers conditions 

where facilities retire at the end of their contract period, for this review, the only 

estimated retirements are those facilities whose contract expire and the facility itself has 

reported to the IESO that they do not plan to continue operation after the expiry of the 

contract.  In this assessment, it is expected that up to 1,405 MW of capacity will reach end 

of life or current contractual obligations by the end of 2023, of which 1,030 MW arise from 

the retirement of two nuclear units at the Pickering Nuclear Generating Station at the end 

of 2022. 

A.5 Transmission System 

A.5.1  Representation of Interconnected Systems 

There are five systems with which the Ontario system is interconnected: Manitoba, 

Minnesota, Michigan, New York and Quebec. To model import assistance, an EOP is 

triggered in each Ontario zone that has an interconnection. The amount of EOP in each of 

the zones is based on the transfer capabilities of the interconnection. 
 

To model the firm contract of 500MW with Quebec, Quebec is created in MARS with a 

transmission line interface to Ottawa. This transmission line interface is limited to a 

maximum transfer capability of 500 MW. To model conservatively, over the winter 

months (December to March) a 500 MW load in Quebec is used to represent Ontario’s 

firm capacity export contract.  

As part of the agreement with Quebec, Quebec will provide Ontario a total of 500 MW of 

capacity in the summer to be exercised, when needed, any time before September 30, 

2030. This capacity may be used once or be split into multiple four month summer 

periods, but cannot exceed 500 MW in total (e.g. 100 MW may be used in one year and 

400 MW in another year). The import is modelled in MARS as a 500 MW EOP in the 

Ottawa zone from June to September 2023.  

 

The 2015 NPCC CP-8 study entitled “Review of Interconnection Assistance Reliability 

Benefits,” published in December 2015 assessed that approximately 4,414 MW of 

interconnection assistance is reasonably available to the Ontario system by 2020. The 

expected capacity values used in this study vary, depending on Ontario needs, but are 

always subject to the limitations of the transmission interconnections outlined in Table 

A.6. Limits apply year-round except where seasonal ratings are indicated.  
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Table A.6 Ontario Interconnection Limits 
  

Interconnection 
Limit - Flows Out of 

Ontario (MW) 
Limit - Flows Into 

Ontario (MW) 

Manitoba – Summer* 225 (3) 293 (3,5) 
Manitoba – Winter* 300 (3) 368 (3,5) 

          

Minnesota 150   100 (3) 

          
Québec North (Northeast) – 
Summer* 

95   65   

  D4Z 0 (4) 65   

  H4Z 95 (4) 0   
Québec North (Northeast)– 
Winter* 

   110      85   

  D4Z 0 
 

85   

  H4Z 110 
 

0   

          

Québec South (Ottawa) – 
Summer* 

   1,570      1,865   

  X2Y 0   65   

  Q4C 120   not of 
concern 

  

  P33C 0   300   

  D5A 200   250   

  H9A 0   0   

  HVDC 1,250   1,250   

Québec South (Ottawa) – 
Winter* 

   1,590      1,865   

  X2Y 0   65   

  Q4C 140   not of 
concern 

  

  P33C 0   300   

  D5A 200   250   

  H9A 0   0   

  HVDC 1,250   1,250   

          

Québec South (East) – Summer* 470   800   

  B31L + B5D 470   800   

Québec South (East) – Winter* 470   800   

  B31L + B5D 470   800   

          
New York St. Lawrence – 
Summer* 

300   300   

New York St. Lawrence – 
Winter* 

300   300   

          

New York Niagara – Summer* 1,650 (1) 1,500 (1,6) 

Emergency Transfer Limit- 
Summer* 

2,160 (1) 1,860 (1,6) 

New York Niagara – Winter* 1,800 (1) 1,650 (1,6) 
Emergency Transfer Limit- 
Winter* 

2,200 (1) 2,200 (1,6) 

          

Michigan – Summer* 1,700 (2,3) 1,700 (2,3) 
Emergency Transfer Limit- 
Summer* 

2,250 (2,3) 2,250 (2,3) 

Michigan – Winter* 1,750 (2,3) 1,750 (2,3) 

Emergency Transfer Limit- 
Winter* 

2,350 (2,3) 2,350 (2,3) 

* Summer Limits apply from May 1 to October 31. Winter Limits apply from November 1 to April 30. 
(1) Flow limits depend on generation dispatch outside Ontario. 
(2) Normal limits are based on LTE ratings and Emergency limits are based on STE ratings.  
(3) For real time operation of the interconnection, limits are based on ambient conditions. 
(4) Limit based on 0 to 4 km/h wind speed and 30˚C ambient temperature. 
(5) Flows into Ontario include flows on circuit SK1. 
(6) Flow limits into Ontario are shown without considering QFW transmission constraints within 
Ontario. 
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A.5.2  Internal Transmission Limitations 

The Ontario transmission system is represented by 10 interconnected zones with 

transmission limits between the zones explicitly modelled. Figure A.1 provides a pictorial 

representation of Ontario’s 10 zones. The limits modelled are the operating security limits 

(OSL) specified for each interface and any projected limit increase due to future 

transmission system enhancements is appropriately represented. 

Figure A.1   Ontario’s Zones, Interfaces, and Interconnections 

 

 
 

Northwestern Ontario is connected to the rest of the province by the double-circuit, 230 

kV East–West Tie. The primary type of generation within the northwest is hydroelectric. 

Additional capacity is required to maintain reliable supply to this area under the wide 

range of possible system conditions. The expansion of the East–West Tie with the 

addition of a new 230 kV double circuit transmission line is going to provide reliable 

long-term supply to the Northwest. The line is anticipated to be in-service in December 

2020.  

A.6 Modelling of Variable and Limited Energy Sources 

Modelling of Variable Energy Sources were described in Section A.4 (Solar and Wind 

Resources). Hydroelectric resources are treated as limited energy sources as described 

in Section A.4 (Hydroelectric Resources). Ontario also has a biomass facility whose 

contract specifies its annual fuel requirement.  It is treated as a limited energy source in 

MARS, with an annual limit of 140 GWh.  
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A.7 Modelling of Demand Side Resource and Demand Response 

Programs 

Treatment of Demand Side Resources and Demand Response are described in 

Section A.3. 

A.8 Modelling of All Resources 

Treatment of in-service date uncertainty, capacity value and availability and were 

described Section A.4. Emergency assistance is described in Section 4.1. Scheduling and 

deliverability limitations of individual resources are considered as part of determining 

the monthly available capacity of the resource, where applicable. For example, by using 

coincident hydro production, deliverability to the grid is implicitly accounted for.  

A.9 Reliability Impacts of Market Rules 

No reliability impacts due to market rules are anticipated in this review. The IESO 

publishes expected changes to its Market Rules on an ongoing basis at 

http://www.ieso.ca/Sector-Participants/Change-Management/Pending-Changes-

Documents. 
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