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L INTRODUCTION 

Ontario is projected to face a capacity shortfall in the coming years driven in large part by 

nuclear retirements and nuclear refurbishments. Expiring contracts and rising demand, albeit at 

modest rates, add to Ontario's future capacity needs. The Ontario Power Authority's (OPA) 

projections illustrate the magnitude of the capacity shortfall that Ontario will be facing by the 

end of this decade and provide the starting point for recent IESO analysis. Beginning in 2019 a 

capacity shortfall appears and persists throughout the remainder of the planning period. 

The rationale for introducing a capacity auction mechanism to Ontario has been provided in 

detail elsewhere. 1 To recap, Ontario currently benefits from a reliable, well-functioning 

electricity system that strives to ensure the efficient dispatch of resources to maintain a reliable 

supply of electricity to consumers. However, like many other electricity markets around the 

world, Ontario's wholesale energy market did not prove sufficient by itself to attract and support 

new entry and ensure a sufficient level of capacity to meet demand over the longer term. 

Instead, Ontario has relied on a combination of centralized procurement and contracting for 

resources through OPA and the Ontario Energy Board's regulation of Ontario Power 

Generation's assets to ensure long-term capacity needs are met. 

In anticipation of the future capacity shortfall, the IESO's attention has turned to exploring what 

flexible, responsive mechanisms could be introduced to complement the existing market 

structure. A capacity auction is one approach that has been used in a number of North American 

markets and markets globally to meet the capacity needs of modern electricity systems cost 

effectively. 

A capacity auction addresses many of the practical issues apparent in alternative mechanisms 

such as energy only markets and centralized long term contracting. In addition to moderating 

price volatility, providing an acceptable degree of revenue certainty and the flexibility to reflect 

1 See IESO Backgrounder "Capacity Market for Ontario" (March 27. 2014) available at: 

See also presentation from IESO 
Information Session held on August 13, 2014, titled "Value of a Capacity Market in Ontario" at: 
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changing market conditions, capacity markets have a proven track record delivering cost 

effective reliability in a transparent, technology neutral way. 

The remainder of this report provides a detailed description of the IESO analysis of potential 

benefits of introducing a made-in-Ontario capacity auction. 

Also included is a third party review by NERA Economic Consultants that assessed the validity 

of key assumptions and the methodology used in the analysis. 
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U. IESO QUANTIT ATBVE ANALYSIS 

The IESO undertook a quantitative exercise to provide perspective on the magnitude of potential 

cost savings that a capacity auction could offer Ontario. This analysis was intended to be 

illustrative of what benefits could realistically be experienced in Ontario, acknowledging that by 

their very nature, market outcomes are not entirely predictable or guaranteed. There are many 

important factors that are subject to a great deal of uncertainty- in fact, the flexibility to adjust 

to uncertainty is one of the expected benefits of a market based solution when compared to a 

fully committed, planned approach based on long term contracts. 

As with any forward looking analysis, a series of input assumptions are needed. Again, these 

assumptions are not supposed to be predictions of the future, but necessary to understand the 

mechanism. Therefore, the results of the analysis should be interpreted as the opportunity that a 

capacity auction could bring. As with any analysis based on future prices, the results presented 

could be higher or lower depending on prevailing market conditions. 

While the exact quantity of future capacity need cannot be predicted with certainty, the best 

information about the future capacity needs resides in the outlook for supply and demand that 

was developed in Ontario's 2013 Long-Term Energy Plan. 2 

There are different ways that a capacity gap can be filled at potentially different costs. The LTEP 

uses a set of cost assumptions based on reference prices and recontracting costs. An alternative 

scenario using a capacity auction has been developed. The methodology and rationale for these 

assumptions are described next. 

2 Achieving Balance- Ontario's Long-Term Energy Plan (2013), pg. 18 available at: 
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it Ontario's Future Capacity Needs 

The LTEP estimates Ontario's Net Resource Requirement annually out to 2032. The Net 

Resource Requirement is the amount of capacity required to meet peak demand less the impact 

from conservation plus the reliability reserve margin. In the LTEP the OPA forecasts annual 

peak electricity demand under a medium growth scenario? 

A,l Gross Resource Requirement 

Figure 1 presents Ontario's Gross Resource Requirement represented by Gross Peak Demand 

plus the Planning Reserve Margin up to 2032. Gross Peak Demand is projected to increase from 

approximately 24,000 MW to 30,000 MW by the end of the planning period, with the Gross 

Resource Requirement expected to exceed 35,000 MW. To meet future reliability requirements 

the OP A assumes a reliability reserve margin of 20 percent for planning purposes between 2018 

and 2032. 

Figure 1 - LTEP Gross Peak Demand and Reserve Margin4 

<10,000 ·•···························································································································································································································································································•· 4Cf.OCIO 

0 ' ............••...... • .............•.............••........ ,.......... •............•.............••........ •.........•......•..............•.............•..............••.............• ··················• 0 
~ ~ ~ ;:;;: :~ OQ ~ Fl 1'1 R1 ~ ('ii ~ :.;:: :~ f!i :") ;;j i'l N 

rl 5 "' "' c.~ 0 0 C.l 0 CJ 0 0 D C:.~ 0 0 c.• 0 0 Cl 0 0 CJ 
N ,-, r-..o~ "' :·'-! r-..~ N N r-.~ "' N C'~ r··• "' :·'\1 r-..~ N :·'I r-.~ N 

4 

(Slide 13) 

7 

I ESO-N-0027850 



A,2 impact of Conservation on Resmx:rce H.eqtdrements 

The Gross Resource Requirement does not consider the anticipated impact of conservation 

initiatives. The L TEP notes that the long-term conservation target of 30 TWh in 2032 represents 

a 16 percent reduction in forecast Gross Resource Requirement. Figure 2 below shows the 

impact of conservation on the Gross Resource Requirement resulting in the Net Resource 

Requirement. The Net Resource Requirement is anticipated to remain relatively flat over the 

next 20 years peaking at 30,633 MW by 2032, an increase of only 2,100 MW from 2013. 5 
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Figure 2 -Resource Requirement after Conservation6 
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A,3 Comrn.itted Resmxrce CommH:men.t to Meet Peak 

The OPA estimates the amount of effective capacity that will be available to meet each annual 

peak demand in Figure 3. This effective capacity is based on the resources that currently exist, 

are committed to come on-line, or are directed to be developed during the planning period 

(referred to as the Total Resource Commitment). An increase in new installed generating 

capacity from non-hydro renewables by 2020 offsets the initial decline in existing capability. The 

decline is due to coal shut down and nuclear units retiring or undergoing refurbishment. 

Figure 3 -Contribution of Resources at Time of Peak Demand 7 
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The OPA's projection of the Total Resource Commitment is compared to the resource 

requirements less conservation in Figure 4 below. In comparing the total reserve commitment to 

the projected resource requirements, the OPA identifies some quantity of"Planned Flexibility" 

capacity will be needed. Planned flexibility includes a suite of potential options including new 

(Slide 11) 

9 

I ESO-N-0027850 



generation, repowering, clean imports, renegotiating expiring NUG contracts, additional demand 

response or additional conservation. 

Figure 4 - Ontario Resource Requirement and Committed Resourcesa 
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In its L TEP presentation materials, the OPA acknowledge the Total Resource Commitment will 

be higher or lower under different scenarios. 

A,S Directed Demand Response 

The LTEP included directed dispatchable Demand Response as part of the portfolio Total 

Resource Commitment. This directed Demand Response was projected to be procured starting in 

2020 and quickly growing to contributing as much as 1,000 MW to the Total Resource 

Commitment by the end of the planning period.9 

8 

(Slide 17) 
9 

C.C.:C.C.CC.<.;• ... cc.:c:.c.c .. cc.c .. cc.c.cc.c.c.c.cc.c.c •. c.LC., .•••••• cc.:ccci .. C:.C.CCC.C.C.< .. CCC.CC.C.'CCC.CC.C.CLC.C.C.CCOCC.•c .. c., .•. c.c.c.cc.c3'C''""''"""""''"·''' .. "·"·"·'"''''"""'""·'"·"·""''"·"·'·:.c:.cc: .... c.ccc.cc .. cc:c.c.T .. CCC.CCC., ( s I ide 21) 

10 

I ESO-N-0027850 



The LTEP also noted that responsibility for administering new and existing Demand Response 

initiatives will be transferred from the OPA to the IES0. 10 The IESO is in the process of 

transitioning existing Demand Response programs and introducing new Demand Response 

initiatives with the aim of expanding the use of Demand Response to meet 10 percent of peak 

demand by 2025, or approximately 2,400 MW. 

In the context of a capacity auction, the IESO believes that Demand Response is one resource 

that could compete to meet resource adequacy needs. The amount of new Demand Response that 

clears a capacity auction is not limited to the amount of directed Demand Response assumed in 

the LTEP, but is determined based on the cleared quantity that is cost effective relative to other 

capacity resources. To reflect this approach, the 1,000 MW of directed dispatchable Demand 

Response is included as part ofthe capacity shortfall secured through a capacity auction. 

15,000 

;s e z.o,ooo 

·~ ~ 13/JDO 
... ~) ~ 

1015 

Figure 5 - Ontario Planned Supply Mixtt 

2015 

10 Ontario's LTEP (2013), pg. 23 available at: 
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A,6 Cakulati:ng the Capacity Sho:rtfaU 

Figure 6 plots annual Committed Resources compared to the Forecast Resource Requirement 

after adjusting for the directed Demand Response. 

Beginning in 2019 a capacity shortfall appears and persists throughout the remainder of the 

planning period and reaches a maximum of 4,042 MW in 2022. The shortfall increases quickly 

early next decade as a result of scheduled refurbishment to nuclear units at the Bruce and 

Darlington facilities. 
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Figure 6 - Ontario Resource Requirement and Committed Resources 
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A,7 Expiring Contracts 

In addition to the capacity shortfall, current OPA contracts with existing natural gas facilities 

will begin to expire in 2023 with a significant amount of expiring contracts beginning in 2029. 

These are shown in Figure 7. 

Figure 7- OPA Natural Gas and Biomass Contracts as of March 31,201412 
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With the introduction of a capacity auction and after contract expiry these facilities could 

compete with other resources to satisfy Ontario's resource adequacy needs. In addition, OPA 

Demand Response 3 contracts will gradually expire over the next couple years adding to the 

potential pool of resources that could participate. 

AS Total Capacity ShortfaH and Expiring Contracts 

Figure 8 shows the magnitude of the total ~IW that could be targeted to be procured through the 

annual capacity auctions, including both the anticipated capacity shortfall and expiring contracts. 

Figure 8- Capacity Shortfall and Expiring Contracts 
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In the near term the bulk of the ~IW total is comprised of resources required to maintain an 

adequate capacity for reliability purposes during the nuclear refurbishment process. By the end 
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of the planning period, in excess of 10,000 MW could be cleared through the capacity auction 

with a greater share being comprised of resources whose current contracts will have expired. 

A9 Future Unce:rtatnty 

Changes that impact the magnitude of the Resource Requirement and the Committed Resources 

could impact the amount of capacity that is procured in future auctions. Although there is 

certainty around the timing of expiring contracts, the magnitude of the capacity shortfall could be 

higher or lower than projected depending on future demand. There is more uncertainty 

associated with the later years of the planning period. For example, the forecast ofNet Peak 

Demand will differ from actual Net Peak Demand due to changes in the underlying economic 

conditions in Ontario. Secondly, there may be differences in the deliverability of resource 

targets. 

There could also be uncertainty around the effective capacity that will be available to meet peak 

demand such as potential unexpected delays in the refurbishment of ten nuclear units at Bruce 

and Darlington scheduled to occur between 2016 and 2031. The capacity shortfall is calculated 

based on this refurbishment schedule presented in the LTEP as shown in Figure 9 below. 

Changes to the schedule could increase the size of the capacity shortfall, which would increase 

the potential cost savings from implementing a flexible capacity auction mechanism. 
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Figure 9- Nuclear Refurbishment Sequence (LTEP 2013)13 
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il Cost of Capacity Under L TEP 

Rl Cost of Pian ned Flexrbmty in the LTEP 

In the LTEP, the OPA identifies the Capacity Shortfall would be met by "Planned Flexibility" 

resources. Planned Flexibility is identified in the LTEP to include a mix of potential resources 

that could meet Ontario's peaking capacity needs, which could include a combination of 

hypothetical Single-Cycle Gas Turbine (SCGT) units, re-contracted Non-Utility Generators 

(NUGs), imports and demand response. 14 For LTEP modelling purposes the OPA assumes the 

cost of Planned Flexibility to be equivalent to the cost of a new SCGT at approximately 

$130,000/MW -year. 15
,1

6 

The projected costs associated with the "Planned Flexibility" are noted in the Detailed LTEP 

Information Breakdown provided by the OP A. 

Figure 10 - LTEP Assumed Generation Cost by Resource 
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f:LZ Cost of Demand H.esponse in LTEP 

In the LTEP, existing demand response resource costs are based on current program experience. 

As mentioned in Section A.5, the OPA assumed that new directed Demand Response resources 

will be developed as the capacity shortfall arises at the end of the decade at a cost similar to a 

hypothetical SCGT ($130,000 MW/year). 17 

These demand response resources would be anticipated to competitively participate in a capacity 

auction. Therefore, costs associated with demand response (Figure 11) are included in addition to 

the planned flexibility costs when determining the cost of meeting the capacity shortfall under 

LTEP. 

Figure 11 - LTEP Assumed Cost of Demand Response and Energy Efficiency18 
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R3 Cost of Expiring Contracts in the LTEP 

The OPA provided the IESO assumed costs built into the LTEP for re-contracting the facilities 

with expiring contracts over the planning period. These modelled costs are a function of the 

current contractual terms paid to individual facilities adjusted for depreciation and capital 

17 

18 
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requirements. Due to the confidential nature of the contract terms, the modelled costs for 

expiring capacity are not published. 
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C Capacity Casts in jurisdictions with Centralized Capacity JV1arkets 

The projected cost of satisfying Ontario's resource needs to 2032 is identified in the LTEP. To 

determine the potential savings that may be achieved under a capacity auction requires an 

estimate of a reference price based on what other jurisdictions with centralized capacity markets 

pay for capacity. Capacity clearing prices in U.S. jurisdictions are factual records of what was 

paid to providers of capacity by the system operators. This information was reviewed to 

determine what capacity auction prices could be if similar capacity prices observed in US were 

realized in Ontario. The reference price was determined based on auction price outcomes in NY 

and PJM over last five years (2009-2013 auctions) for reasons outlined in Section C. I. below. 

C:1. Capacity Auction Clearing Prices in Other jurisdictions 

In the U.S. there are three jurisdictions that currently operate centralized capacity markets; PJM, 

New York ISO, and ISO New England. These markets have been established for a number of 

years subsequently reaching a state of maturity. Early results led to the development of market 

design best practices such as a downward sloping demand curve, leading to much improved price 

stability. Given the degree of change in U.S. capacity market designs experienced in the early 

years of implementation, auction clearing prices for the last five years were reviewed. 

Auction price outcomes in New England were not included in the analysis. New England's 

Forward Capacity Auction (FCA) was implemented in 2008 and, since that date, it has operated 

with a vertical demand curve. This resulted in the auction clearing at administratively set floor 

prices for the first seven auctions, 19 until the eighth auction (February 201 4) concluded with a 

slight shortfall in capacity and administratively set scarcity prices. In April 2014, ISO-NE 

submitted to FERC a proposal to implement a sloped demand curve with the rationale to "reduce 

price volatility over time, yielding smaller swings in capacity prices when the market moves from 

conditions of excess supply to periods· when new capacity resources are needed"20
. In June 2014, 

19 
With the exception of one zone in FCA#7 
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FERC accepted the proposal 21 and the sloped demand curve will be utilized in the next FCA to 

be held in February 2015. 

If these results had been included they would have reduced the reference price for capacity 

auctions. However, because of the skewed auction results and the recent change to the market 

design, the ISO-NE capacity prices have not been included in the analysis. 

MISO also runs a voluntary annual capacity auction that allows its Market Participants to meet 

resource adequacy objectives through a market-based design. Recent changes to its market 

design have created an enhanced resource adequacy construct. Two auctions have been held 

under this new design, the first in April 2013 and the second in 2014. The first auction cleared at 

a very low system wide clearing price of 1.05 per megawatt day22
. The most recent auction 

cleared at prices ranging from $3.29 to $16.75 depending on the zone23
. 

Again, if these prices had been included they would have reduced the reference price for capacity 

auctions. However, because of the unique, voluntary nature of the auction (integrated with 

utilities planning reserve margin requirements) and the nascent state of its development, the 

results from these auctions have not been included in the analysis. 

To determine a single reference price to be used in the analysis, for both New York and PJM 

over the last five years, an average price was calculated weighted by the relative size of each of 

the capacity markets. 

This information is taken from auction results by zone that are published by the ISOs following 

each auction. Using the cleared prices and quantities for each zone in each auction an average 

annual weighted average capacity cost can be calculated. 
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It is important to note that ISOs publish capacity auction prices in slightly different units. PJM 

and MISO publish prices in $/MW day, while ISO-NE and NYISO publish prices in $/ kw 

month. 

Figure 12- P]M Auction Results (Example 2016/17 Base Residual Auction) 24 
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Figure 13- NYISO Auction Results (Example May 2013 Auction) 25 
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of the capacity zones. 

To enable useful comparison, PJM and NYISO prices have been converted from $/MW -day and 

$/kw-month respectively to $/ MW -year in Figure 14, which plots the annual weighted average 

prices for each jurisdiction over the last five years. These weighted average prices are then 

converted to Canadian dollars using the average annual Bank of Canada exchange rate. Capacity 

prices have cleared higher and lower than the average reflecting changing supply and demand 

conditions from year to year. Capacity clearing prices over the auctions held between 2009 and 

2013 have cleared, on average, at a price of$42,900/MW-year. 
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Figure 14- Capacity Clearing Prices in U.S. jurisdictions 
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CZ Additional Net: Revem.tes Available t:o Capacity Providers in the U,S, 

Markets 

Capacity payments represent one source of revenue that resources can earn in the wholesale 

market. Other sources of market payments include energy and ancillary services (E&AS) 

revenues. To the extent that net revenues (revenues less variable costs) are earned from each of 

these sources, they will help contribute to a resource's fixed capital costs. In tum this will reduce 

the amount of revenue that resources need to recover from the capacity auction (affecting their 

offers into the auction). 

The PJM Market Monitor estimates historical net E&AS revenues for different types of 

resources in the PJM market. 26 This information was used to calculate what the equivalent types 

of resources considered in the LTEP to meet the capacity shortfall (ie: planned flexibility and 

26 
Annual PJM Net Energy and Ancillary Services Revenues available in the Monitoring Analytics SOM Report 2013: 
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directed demand response) would have earned over the last five years in the U.S. markets. That 

is, what were the net E&AS revenues earned by a combination of imports, demand response, 

uprates to existing units, and new simple-cycle gas turbines over the last five years. When 

dispatched to produce energy or supply ancillary services these resource types are often infra­

marginal in the PJM market. This is because many older, less efficient gas, coal or oil-fired 

facilities can be displaced in the PJM offer stack. 

The relative proportion of cleared capacity by resource type information is taken from the annual 

RPM Base Residual Auction Results reports. 27 Figure 15 below presents the proportion ofMW 

that cleared in PJM by resource type and the associated net E&AS revenues. 

Figure 15- Net E&AS Revenues and Percent of New Entry by 
Peak Resource Type in P]M (2009-2013) 

Net E&AS revenues for uprates were determined by taking a weighted average of the Net E&AS 

revenues found in the PJM Market Monitoring report weighted by the resource type of the 

d . 28 uprate umt. 

Overall, Net E&AS revenues were calculated to be $8,000/MW -year based on PJM' s historical 

mix of equivalent resources identified in the LTEP to meet planned flexibility. The equivalent 

information is not calculated by NYISO's market monitor. For the purpose of the analysis, these 

revenues are assumed to be similar to those earned in P JM. 

Uprates by fuel type available in PJM's 2016/2017 BRA Results Report (Table 8): 
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Therefore, the cost for capacity in the U.S for equivalent capacity is $42,900/MW-year (capacity 

price) plus $8,000/MW-year (Net E&AS revenues) totalling $50,900/MW-year. 

In the LTEP it was assumed that the planned flexibility resources would require $130,000/MW­

year. Annual energy output for the planned flexibility resources is forecast to be very low over 

the planning period. 29 In the infrequent instances where they have been forecast to run, these 

resources are anticipated to be the marginal price setting resource. As a result they are expected 

to make little to no net revenues above what is required to cover variable costs- they would 

break even when producing. Comparatively speaking, Ontario's current natural gas fleet is 

relatively new and efficient, meaning new peaking resources are unlikely to displace older 

resources in the stack. Thus, no adjustment for net E&AS revenues was required. In 

comparison, similar units in capacity auctions were paid $42,900/MW -year plus $8, 000/MW­

year earned in the E&AS markets. 

29 

(Slide 39) 
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By combining the analysis performed under Parts A, Band C a comparison can be made of 

between the cost of meeting the projected capacity shortfall under LTEP and what the cost could 

be if capacity market prices observed in U.S. markets were attained through a capacity auction in 

Ontario. 

This is not a projection of what Ontario capacity auction prices will be. This should not suggest 

that prices in Ontario over the next two decades will be exactly the same as those seen elsewhere 

over the past five years. Auction prices will depend on many factors including future peak 

demand growth, success of conservation initiatives, nuclear refurbishment, development of the 

demand response sector, technological innovation, capacity situations in other jurisdictions, 

energy market prices, cost of financing, etc. Instead, this comparison allows for an illustration of 

what the cost for meeting the capacity shortfall could realistically be in Ontario with a capacity 

auction mechanism. 

Other jurisdictions have been able to secure resource adequacy at prices well below the cost of 

new entry by incentivizing the development of alternative sources of capacity. These alternative 

sources of capacity have historically included demand-side resources, imports, and uprates to 

existing facilities. The Net Cost of New Entry (Net CONE) is an important input into the 

positioning of the demand curve in a capacity auction. Net CONE represents an estimate of the 

revenues a new generator will need to earn to enter the market and recover capital investment 

and annual fixed costs after considering net revenues earned in the energy and ancillary services 

markets. 

Over the last five years, Net CONE in both PJM and New York has, on average, exceeded 

$1 00,000/MW -year (in Canadian dollars) although it can be as much as 30 percent higher than 

the average in specific zones within these jurisdictions. The estimates do not appear out of line 

from Net CONE estimates in Ontario as LTEP implicitly assumes a cost of$130,000/MW-year 

for the planned flexibility resources representing the net cost of new entry. 
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Figure 16- Cost of New Entry and Average Capacity Clearing Price 
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Average capacity prices in PJM and New York have cleared at substantially less than Net 

CONE. These types of outcomes may be achieved if Ontario were to experience penetration 

rates from low-cost non-traditional resources similar to what has cleared in other jurisdictions 

such as demand response, imports, or uprates on existing gas and hydroelectric assets. Markets 

have proven to be effective in eliciting responses from new resources not necessarily predictable 

ahead of time through a planning process. 

Ell Cm:nparing the Per MW Year Cost 

Figure 17 presents the average cost of capacity relative to the estimated cost of peaking capacity 

in Ontario. The vertical lines in the figure represent the range of capacity auction prices in each 

of the jurisdictions. Capacity prices have shown some volatility as conditions have changed, 

prices have typically cleared well below the cost of new entry. 
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Figure 17- Capacity Costs Comparison 
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02 Applying the per M\V year costs the Projected Shortfall 

The potential benefits over the planning period are determined by comparing the all-in cost of 

capacity in the U.S. jurisdictions ($51,900 MW-year) with the LTEP's assumed costs of meeting 

both the capacity shortfall (cost of$130,000/MW-year) and the assumed cost of re-contracting 

resources. Figure 18 presents the cost savings from solving the projected capacity shortfall and 

expiring contracts through a capacity auction relative to the costs assumed in the LTEP. 

In the early part of the 2020 decade, meeting the capacity shortfall through a capacity auction 

mechanism could provide an annual savings in the $250 to $350 million range. Annual savings 

are larger towards the end of the planning period, between $450 and $500 million, as contracts 

begin to expire. 
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Figure 18- Potential Cost Savings from a Capacity Auction 
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The later years of the planning period are subject to greater uncertainty. Along with uncertainty 

associated with peak demand projections and the amount of resources available to meet peak 

demand, there is also uncertainty around the types of resources that will most likely come online. 

The types of resources that enter the market are in part determined by the needs of the province 

reflected through energy, ancillary services, and capacity clearing prices. For example, high 

energy market prices would be indicative of a need for resources that provide energy such as new 

combined-cycle units. Low to moderate energy market clearing prices may reflect a need for 

peaking resources to meet capacity needs (peaking generation or demand-side resources). The 

amount of additional revenue required to meet a resource's fixed capital costs differ significantly 

across different resource types, therefore capacity clearing prices can be influenced by the types 

of resources that offer in and clear the capacity auction. 
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The potential benefits from a capacity auction could be higher under a scenario where there are 

unexpected delays in the return to service for refurbished Bruce or Darlington nuclear units. 

Delays could change both the timing and magnitude of future capacity shortfalls increasing the 

potential benefits from implementing a capacity auction. The LTEP cost assumptions are based 

on a resource requirement using a projection of peak demand under a "medium growth" 

scenario. The potential benefits will be higher if the actual resource requirements are higher, 

than the LTEP. This could occur as a result of higher than expected economic growth in the 

province or less than expected penetration from conservation resources. 

In order to understand the range of prices that might be realised and understand the potential risk 

from price volatility in the marketplace the analysis reviewed the highest priced clearing prices 

in PJM and New York. In the unlikely scenario that little penetration was experienced from non­

traditional resources, auction clearing prices could be higher than the average. However, even in 

the highest priced regions within the jurisdictions with centralized capacity markets, clearing 

prices have cleared below Net CONE and significantly below the OPA estimated cost of planned 

flexibility. Over the last five years, the highest price capacity zones have been the PSEG-North 

zone in PJM and the New York City Zone in New York. On average, these two zones have 

cleared at $88, l 00/MW -year30 and including the energy and ancillary services adder results in an 

all-in cost of $96,200/MW -year. Even under a higher priced scenario reflecting the all-in costs 

associated with very import constrained zones, there remains a significant potential benefit 

relative to the status quo. Overall, the risk of costs resulting from a capacity auction exceeding 

those assumed in the L TEP over the full period can be considered extremely small. 

Due to system needs capacity auction prices will exhibit variation year-to-year, sometimes 

exceeding the average and sometimes clearing lower than the average. Over time, it can be 

expected that prices would clear at sufficient levels to maintain a reliable resource mix that 

reflects incremental system needs. Based on the experience ofNew York and PJM, that price is 
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substantially lower than the cost of new entry represented by Net CONE, or the LTEP cost 

assumptions. 

DA- Additional Benefits of a Capacity Auction 

The above analysis demonstrates the potential cost savings that a capacity auction could offer in 

Ontario. There are additional benefits that a capacity auction can provide that have not been 

quantified that would increase the benefits of implementing a capacity auction. These benefits 

include: 

• Flexibility- Capacity auctions provide a mechanism to reduce the risk of overbuilding if 

supply and demand conditions do not transpire as forecast while maintaining reliability. 

A combination of a forward base auction and supplemental rebalancing auctions better 

ensures that the appropriate amount of capacity is procured for a delivery year. 

• Resource Diversity through Innovation- A capacity market promotes participation from 

all resource types and allows non-traditional resources an opportunity to compete against 

traditional resources. These resources will clear the capacity auction when cost effective 

relative to building a new peaking resource. U.S. jurisdictions with centralized capacity 

markets have seen an increase in non-traditional low cost resources clearing the capacity 

auctions. For example, in PJM, over 10 percent of the capacity that has cleared recent 

base auctions have come from uprates to existing units, imports, Demand Response and 

Energy Efficiency resources. 31 

• Improved Risk Sharing- Long-term contracts place a significant amount of investment 

risk on consumers. A capacity auction will shift some of this risk to participants that are 

in the best position to manage it. 

• Transparency- Capacity auction prices provide a clear signal for capacity for all 

resources to help in planning purposes. For example, in the U.S. markets analyzed, 

auction clearing prices are published by zone shortly after each base and rebalancing 
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auction and are important to both consumers that pay for the capacity and existing and 

potentially new capacity resources to help make efficient investment decisions. 

• Efficient Entry and Exit- Capacity auctions provide clear price signals that allow new 

resources to determine whether they are competitive relative to other types of capacity. 

For example, capacity auctions in PJM have proven effective in ensuring reliability even 

as environmental regulations affecting significant coal fired generation capacity have 

come into force. Capacity auctions also provide a mechanism for existing resources to 

make efficient retirement decisions. 

D,S Conclusion 

The quantification of potential benefits illustrates the significant potential for cost savings to 

Ontario consumers from introducing a competitive capacity auction to address future capacity 

shortfall requirements. Even if only a portion of the total benefits can be realised, Ontario 

electricity consumers can expect to significantly benefit from the introduction of a capacity 

auction. Suppliers can also expect to benefit as well; a regular auction provides an enduring 

mechanism for existing providers as well as an opportunity for new players and new 

technologies to compete. 

By focusing on incremental capacity needs, a capacity auction can be considered a low risk 

option on a number of levels. First, the auction would focus on a specific reliability need not 

served by existing contracted or committed resources. Second, there is time to get the design 

right. Third, an auction would operate alongside existing market structures. Fourth, even under 

high priced scenarios (high clearing prices persisting for extended periods) costs can be expected 

to be lower than those currently projected in the LTEP. Fifth, Ontario has the opportunity to 

learn from other markets. Finally, implementation costs are expected to be small in relation to 

the expected benefits. 
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UI. THIRD PARTY REVIEW 

The IESO engaged NERA Economic Consulting to provide a third party validation of key 

assumptions and the methodology taken. NERA's assessment is provided in the following 

pages. 
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di00as;;ed bikr.willl f!JO)tl:wte· 3. 

:~~~::-==~~!:c~"f:1~==:,~!~=t=~£i:,~ll:J:t:f!n::~;~¥;!!~ 
"'th.& tbing.s,, th~ &.r~~ O'f illlJ ~rulm d.ermd cm'E illsS}, C'n::' .blf!Qm&iffil of th~ OPA $BO'k:Ui' -y@.!' e:mirruJ.te i5 ilia it 
!a; ~ml. SJO.li$t!>::l.l® toJ .w..ilert ilM: U;l!1<:ib.i.lli.tv llf trniiiti~C~!lll] 20 "i'Sro: ~:oott7J!:ti:ll$i. If oo, !he e~te;> b>..ri! t:llllY irl.darl.~ •l-111n<! 
ccy~mt d tLmbilityt;..r.~K · · - · 

~=;·~=!;:1:f:r~=~~;~:~~!~:~!~:~:~~~::ll~~B:=~:'!;~~;l~~rtnO:t 
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TI:tus, to a large e:;;;;;:tent the pen,'"'tutsi,.:enes;; of the IESO ro1ruysi:; hinges on the peiSlJrtsivenes;; -.,·vith 
\\thich the hvo altem.ati\:e capacity muket scenarios are deriveli \.Ve tum to these nm¥ .. 

It Calculating Indicative Pro·c.urement Costs by Analogy with us 
Mark.ets 

First w-e as:ree 11o:itt1 the IESO mrth.ors that the capacitv market values u\ted in the co'It-'be:nefit 
analysis l:J.e''fe rre .not forer:asts of capacity prices.· Fr~r, there are rmh:ta:nt.iaili fbture rmilmmnu; 
'lvlricll impact forecasts. Instead, this an,"tlJ'SiS: should be considered relati:ve to the OPA projection 
It is reasoo.able to Strpp©se th.'lt fue manyu:rilG:llJ'lnls would affect the SB0,000.!1vf\V-yem: OPA 
-est:irrl;,-1te m the same direcrio:u '.:Otith elcen greater mag:rri:J:nde.. \\'hen the contracting pa:ra.digm is 
iong-tem::L Ulhurticipa.ted upvnud shocks Cec·Oililif iliong-tenn cost items. The process is not 
S)'!llllletllc hmvewr; tmantidpated dowmvard shocks are fm: more diffic:uit to capture in long~term. 
contracts so long as monitoring cost'S leave control of the plants in the hro1ds of plih."ll: operators ·~;vith 

. ,. ·. · .<.1.- l · ·.- .. I ·1;..___ • 1.~.-l, ..;z.__ IT .C- . .l 
m.as~<Ive mcentlves to get ~ p illlt re-contract~ "fltu::n ctUTent pnces are ru~er t.ruJ.n con RCleu 

pnce1 .. 

But tills is not the a-cia rea&on to give credence to the type of alh"llj"&is done here, In 2li lfuree 
easrem US capacity1112.rkets, capacity prices have consistently fallen s]b.o:rt of engineering and 
economic estimfttes of the net Cost ofNe\v Entry (COJNE)_ This hrrs been a general $Otrrce of 
m.:IIpri.se in these markets,. but it is a co!l:Sistent regtdari~r In this section w-e ;viE first reie:;v the 
spetific IESO methodology lBed here, but -o;~re then v·~ill e:>..'Plain why we 'l:b:ink tire results garnered 
are s..:mib1e .. 

B. IESO Methodology 

Fir3t the IESO uses only h'il'o of the three eastern US capacity :rn:!lllr.kets, discarding the e:::q:terience 
oftli£ Ne1v En.gl.and ISO. Had ISO-NTE been included. the benefits of a capacity market would 
.have been d.'1!1lll.1tically lro:-ger, as prices in Ne'.v .England hav~, 1mti!. the mast recent am:tion . 

. t .. t! . .r •. lj .:l 1-. JT , ~ . .<l -·~ l 1.. " ,_, t ~ 11u· . . ~ <1. 1' t. ..<;. consB en 'y ·ii<.tf en anu veen cans .rll:Th~ t .. =y tl'f a Zi!.aat ory uoor. ' s lfi no~ ·ure }JL>'lCe o •;llS£1155 
tr1e reasoru; '>VhY this bas hmppened, but as the Ne\Y Ewmd rn.uket •has had a substanti.ru :;et of 
t1YJ.O:mo1lies: its .;mi'SSion is therefore re~l\lomible. ~· 

~~~;"~:~~:!~:cll~~~~~;£~~;!ti~~~~~?~~~fin~:=! ~::~~w~;t~~~~C:.~fui·af.~ 
cai'.::ulatt.OCii.E.Bl na:~ iillJ!?ty dloc.me cuu; roc}; til tili'lill "-!£ 11 !he G!Qi1lOty !J.lM1Et B f!ssentiillJ p;.m· of fu€ ~kit& s~t 
p:~L 
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In PJ].{ aud the I'f'.t'1SO, the IE&O analysis uses the last :fhre yeru.""S of observed capacity prices. 
Tills has several benefit}: nr'1t, it ignores: stru:tup peric·ds .in these m..·u:-1:-;ets: sec.ond_ it rd1.ects the 
mnst rec~nt experience and is therefore mod compru:<1ble to the OPA p:n.·,.nn'etllefit esbmab~ .. which 
1S fonvard-iookmg. 

In the bar;e scenario,. these last five yertt·; of prices are averaged act"oss zones by ISO and then 
averaged over the five yeru.· period. The avemgillg processes C.K).'J.eeze out m:tJ.Ch tettlp0'fary 

1 .. ·1· · •.. ; h · · ··1 .. ·~- ·o'k -~' d ·u-~ · · vo <hi 11Y\"<'.W.c · 1S ~t-ena_ a or t:uese pr~~poserL · ~~B~:ve~t e;ru,erg::; m · :m~1.1w f set-;,;'ic:e pncef> are 
then added to the capacity pnce obs:e.:tTed· to get 1111. a1!-m :t"lnc:e of capac.tty . These are then 
converted to CND to ume d.irectiy ~:c<fil:par<lble with the OP A estimate. The ru:ftere:nce is stark: US 
capacity :n1;.u'kets results are converted to a compru:able figure of only $43,000/!vf\\T -year. 

In the high-cost scenaric•, the saure analysis i:. repeated \Vith the lli.glre;;t-cost zone in each cfilie 
t';;,:o l&Os: Ne'iv Yod;: City for 1\"""".t'lSO and PSEG-Nort1t for ISO-NE ill this soenru.·io,. US capacity 
costs riw= to $88J)0Cl!:\·HV-year, still oruy2/3rds of the OPA procmement estimate. 

Then:: are any mmbe1· ofrea""ous to explain the :mccef>:S ofPRvi.l:'tfil:i ID'ISO in procuring capacity. 
A complete explanatioo \Vould require a much .mc<:t'e substantial eftort thau vre have been a~;;t;:ed to 
pe:rfotm here, which :is :.imply to opine as to \Vhether the results achieved in these markets at'e 
teasoruJible. 1.J/e believe that they are. 'Theffe are gond re.asoos to behe'de that p:mnrrement in 
capacity :n1;.u'kets em p.roceed at considerably !ess iliru:1 adruiu:istrative estimates of the cost of ne•;v 
e:rrby. 

First,. stlbstmtial amm.mts: of capacity may be available .at f'"<d:" !ess th.m CONE. Capacity uprates at 
exi&t~g tmi:ts, de1Ii2!11d £ide t:esonn::es ru::td s1.tbsidiz.ed reneivables m.ay be available at prices: far 
lowver· than the CONE .of new 1mits. 

Second. the CON1E of a h:ypothetica1ne\v 1.mit m.ay be higher th.m the COl'iE of ne·w units vihich 
take aclvantage of special rirnw1stances, eg,. lJID.1sua1 proxiu:ti.ty to the nehvol'k, placement in a load 
pocket \Vhich rai"les energy revemres o1· my .number: of oilier special cin::umstm.ces, mdud:ing 
superimlllx"llh"lgetnent anunen .in constructitl;g or ot:~<erating the 11:.nits. Administrative 

The'"~ .>!re :rollrr<rl.fmm the PIM lilWketimJ.u;b:>I·'s rejprt ,'IDd npptied tt;.l;Qfu PJM l!.lld.J..f'ifiSG VlU~>.. Mwe ::l<ggJ:e~tei. but 
s.i:rnfur, I'~Sclh :m!· :ilio :>Ymliab:t>e m b m.""i;~t mmtar's; reyortr fuy },i1:~;:[0. 

SCGT> are 11 vn::!Erred veb.:ide f):)y e"'timarillg COtE 0&,1'!!5>e t.!lm· energy aud =iihry ~enicl!' pn:Jits :m; g~y q;ute 
<rmiH~ &ey Jrr!i! ml!ii::b doo:fi to '''p;L.""!f' c:ey<.~a±y. C.:•~}', EU!1l.=jor <llqjlli~: fur ilii< ;rm:ic:'uila; sm::ta.'-e cd· ~gy 
=rket> m hT, PD/! :md Out:mJ:• Thill.bln'!! :a "'hm·~}y .~ ~t - bigbf.;r m.ergy pric.~ nodru:.e C1!i;pacityptio;!; and bwe 
~w· pri':!i!~ ~ Cl'!pi!diy ;:nice:>,. ~J.gb m fue CMC>i! >:lf\:elj' I©Th' ~gyprk;:,;, <Jciy Cl'lpltrl {;i)S,'t:£ eLm. OCGT Thill !m:m&. 
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de~t~tions '\"j,'ill ahv-ays estinute the a\'m~t•ge m.1:fgina1 tmiit,. !l{Jt the 1.::.est margiru:d u.nit, 'ivmch 
vmuld require tpecmc information unavailable to tb.e calculation. 

\Ve believe the.se t\vo rei.lison-; substantiallynnderEe the cbsetTed re%tdt: competitive nuu:kets ~n 
the m.1d:et to infbw.l."tl·ginal comp-etitors 'iR'ho can earn r.mb11tmntial payments; above their mvn costs, 
and thifl then :dwls the st.lpply c:rn:-ve ontward. r,:c that only those competit;:t<rrJ who can !.::eat the 
adminitirative1y-dete~:m.itled CONE have a chance of %ucceeding. Tills is the simply pro:m.ise of 
Uh"tl'ketii in action: an ability to find the most ineX:f.;le:aSi><"e so'l.rrce of stlppiy from cow;un1er:L 

\Ve are of.com·se fllind:fu1 that these a1-e not the only possible reason£; for the:Se 1-esnHx. In particular, 
itha:'l Q.een a:!leged that capacity u:uu-:t;:et bargainG n:1.ight stem ft.nm: {a) subsidies by govemmental 
bodies"; (b) irnlt--pnJpriate !i'election ofSCGTs as the reference ptice; (c) clrort murecession-bm;ed 
denh"'D.d shortfalls \tthic:h redru::e th~ need :ft""tt· :tl~'N capacity; (d) shoii-mn e:xploitstio.n of "knv 
hanging fruif' \Vhich i'1not e:~pected to peF~ist.; (e) bda:tenli contracting \Vhi.rh h}'l_)tte£'1-ei'l the market; 
and (:f) il:u".mfficient goi.lid ior exit t-ed1.cu::ing the need for new capacity. ~Nhile an:;.r nf these might 
have some force in :::;ome places at :::;orne times, 1\ce do not feel, as an indicativ~ matfet', that they 
overcome the central ob$elYation tlla.t capacity nli.u1:eH; have deii'Fered capacity' at stupri.singly 
i.ne::qJ~nsive plicerJ and in way;;; 'i.vhich \Ven~ not anticipated. 

These ob1>e11mtions wDuld !:u.we o:>.n::>ide:rably more tc•rce if both markets did not acrn.'llly see the 
addition of traditional genendmg units sr~ppmted only by tb.ese capacity mark-ets and prospective 
Uh'll'k-et pticei'.L Both markets have in fact seen guc:h additions, strongly suggesting that prices tls 

hi® a5 the intetnal a&mimstratiile estillll."ltes (which are reaf~cna'b!.v dose t"J< the OPA 
${30,(J(}l)/.l\.:1\V-yem:, estimate) axe not s1.nt~ble over the longer t~m. 

T c thc>se \vh.o axe nc>t convinced by this line of argl~ment, "%'"e sugge:;:t ~t they fuens em the "high­
cost'' scenario, 'ivhich essentially cabin.<:< the results to the r,.rery high cott Ne'N York: City m:·e<L either 
New Ymk Citv directly in the "Nl!SO n~Glllti or the New Jen;ev me Slibu!'ibs in the .PS-Ncdh 

..) ft~ ..... 

region ofPJ1& \Ve bi=lieve that this scerrario demonstrate% Wt the faV(:.i·abte bi=nefit-cc.st 1·atio is 
utilil::ely to be overhuned by rum-e car~ful inquiry into the soun::e ofim,r capacity market prices in 
PJM and Ne\v York. 

Ill. Costs of a Capacity Market 

The IESO asked us to estinmte a stMtup and o.flgoing cost for a capacity umrk-et m Ontario. J.Ve did 
so by contacting va~iou.s :Sources at the cutTent t.TS ISOs and in conversations: with IESO staff. \Ve 
b:=hel'"e the estimates vte runte derived at-e 1"e<MXlru:~ble, but i'imce th-ey are far belo\v even this pru:ti.al 

lire ib .not l"i!!iJ.l!';,"e ·t!J;;rt snb<>Ulk§ a."l!e ·-ai&esp=d (jf b.'l"!,'''" bad rru!N:rial i:ufru.~e» 1:1!l. &~ h"l'EO :mrl :PTh! ca:padiy ~eh. 
&'"4i mll!fueot> havl!' ''l"!ti]W %d'e roitigat:iBn''· fu.M :h im"Elldii:d fB, elimi1li!.ce snhs~ 1m-e0000mir. en!1ry, 
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estimate of net benefits derived, \Ve fmd it exttemely nnEkely that. any expaienced coMs could 
overtt'!nl the favorable benefit-cost .ratio. 

IV. Discounting 

TI1e IESO calculation demoustmter,; rate impm:ts on a :yo-ear-by-yea~ basis and then :aggn~g:ates those 
year-by-year tn.unl."leni into an aggu:~gate n:mnber thmugh si1np1e addition. In our opinion, t.hi~i is 
les:. nseft;l than a calculation >vhich pre'1ents a p.resceut disc;)unted valu.e.. iNe und.enJtmd that it is 
tem._~ done to be compm·ab1e >vith the methodology cfthe LTEP aru.1 mak-es se:u.se on that lim.ited 
be; sis. but it is an inappropriate 'ivay to perlorm agg.regate b~etlt cost mru;s:is tb.at mvolves costs 
an.d 'l:>e:nefits lvith different tim.e patt:em•;:. \Vhi:.le the ru.1alysis is all pa-:t"l':lnned in real 2012 dolhu:s, 
there is stiU a pure real social dif.lwunt rate 'ivhich m.11st be applied to properly present results in 
present vahJ.e. Imagine t'No project:. »vhi.ch returned one 2011 do liar.. One proJect .re!:!Jm£ th.1t 
. .res1lit 10 vears from now •vhile the other return.s that result next ,.,rerut" Fmm a be:ne:fit-{:o;.;t 

_ _;. _, 

perspective, the pro_jed ;vbich .retnn.1t that n3fm!t rnore qaickly is to be ptefe~:re& There are hlii'G 
.m.ain reasamJ :for this resn1L First, capital r;pent today displaces capital from other project'>; faster 
.retmuen.ables the capital t\) be redep.lc<yed. mo.re quickly. en.ab!iug higher s<w::iru gam~. Second, as 
the e::!.tJected :retums are pushed into the fn.ture,. the risk t:hat they will not evenmaJe :rises .. and a p<.1.re 
social discmmt :rate takeS' that risk into arcom:1t. 

iVe l:t.<t:ve no real ct}:ttll.atl ofwlmt the real di.'1couatrate ought to he. A reasotmble real fiociai 
disc.OUJ:lt mte 1cvill be sure t1:> be relatively modest, c.e.1taicly less than :5 percent per year. Thm, the 
basic t<::snlt, tlmt benefits far exceed costs:, ;,viTI not be teversed. Choice of a di&count :rate would 
requin~ a separate process tc calibmte to Ontruio's needs" 

40 

I ESO-N-0027850 


