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LINTRODUCTION

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.! 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

See IESO Backgrounder ”Capacuty Market for Ontarlo {(March 27. 2014) available at:
e by 1 «if. See also presentation from IESO
Informatlon Sessron held on August 13 2014 tltled ”Value ofa Capauty 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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HLIESO QUANTITATIVE 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.’

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.

: Achieving Balance - Ontario’s Long-Term Energy Plan {2013), pg. 18 available at:
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A, Ontario’s Future Copacity 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.’

A4 Gross Hesource Heguirement

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 OPA assumes a reliability reserve margin of 20 percent for planning purposes between 2018

and 2032.

Figure 1 - LTEP Gross Peak Demand and Reserve Margin*
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A2 Impact of Conservation on RBesource Hegulremends

The Gross Resource Requirement does not consider the anticipated impact of conservation
initiatives. The LTEP 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.°

Figure 2 -Resource Requirement after Conservation®
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® Annual Net Peak Demand and Required Reserve available from detailed LTEP information: Module 3: Generation
and Conservation Tabulations and the Supply /Demand Balance at:

(Slide 14)
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4.2  Commitied Besonree Commitment to Meel 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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A4 Ontario Besource Reguirement and Commitied Besources

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

response or additional conservation.

Figure 4 - Ontario Resource Requirement and Committed Resources?
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In its LTEP presentation materials, the OPA acknowledge the Total Resource Commitment will

be higher or lower under different scenarios.

4.5  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.’

10
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The LTEP also noted that responsibility for administering new and existing Demand Response
initiatives will be transferred from the OPA to the IESO.'® 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 of the capacity shortfall secured through a capacity auction.

Figure 5 - Ontario Planned Supply Mix!1

' Ontario’s LTEP (2013), pg. 23 available at:

n (Figure 18)
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A6 Caleolating the Capacity Shortfall

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.

Figure 6 - Ontario Resource Requirement and Committed Resources
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A7

Expiring Coniracts

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.

A8 Total Capacity Shorifall and Expiving Contracts

Figure 8 shows the magnitude of the total MW 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 MW 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.

A% Fulure Upcertainty

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 of Net 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.

15
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Figure 9 - Nuclear Refurbishment Sequence (LTEP 2013)"
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B Costof Copacity Under LTEP

B.1 Costof Planned Flexibliity 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.'* 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. >

The projected costs associated with the “Planned Flexibility” are noted in the Detailed LTEP
Information Breakdown provided by the OPA.

Figure 10 - LTEP Assumed Generation Cost by Resource
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B2 Costof Demand Besponse in LTEP

In the LTEP, existing demand response resource costs are based on current program experience.
As mentioned in Section A5, 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 similarto a

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

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 Efficiency!8
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B3 Costof HExpiring Contracts in the UTER

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

nLpniy (Slide 20)
it (Slide 14)
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requirements. Due to the confidential nature of the contract terms, the modelled costs for

expiring capacity are not published.

19
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£, Capacity Costs in Jurisdictions with Centralized Capacity Morkets

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.1. below.

2.0 Capaclty Aunction Clearing Prices In Other lorisdictions

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,”” until the eighth auction (February 2014) 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

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

¥ With the exception of one zone in FCA#7
20,

20
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FERC accepted the proposal *! 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 day**. The most recent auction

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

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 PJIM
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.

21
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It is important to note that ISOs publish capacity auction prices in slightly different units. PJIM
and MISO publish prices in $/MW day, while ISO-NE and NYISO publish prices in $/ kw

month.

Figure 12 - PJM Auction Results (Example 2016/17 Base Residual Auction) **
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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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.2 Additionsl Net Revenues Avallable to Capacity Providers in the 1.5,
Markels

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 turn 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.® 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

*® Annual PIM 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.”’” Figure 15 below presents the proportion of MW

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 PJM (2009-2013)

CT - Gas 27,000 10%
Imports 0 22%
DR 0 55%
Uprates 41,000 13%
Weighted Avg. $8,000

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

uprated unit.”®

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 PJM.

 The 2016/2017 results available at:

Erat

*® Uprates by fuel type available in PIM’s 2016/2017 BRA Results Report (Table 8):

IO
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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.

.3 Addiional Hevenues

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.” 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.

295 e
iy

(Slide 39)
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B Potenticl for Cost Savings in meeting Ontario’s Capacity Shorifoll

By combining the analysis performed under Parts A, B and 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
$100,000/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

Avg Net Cost of New Entry $100,000 $122,000
Avg Capacity Clearing Price 42 900 42 700
% of Net CONE 17-55% 29-54%

NMote: 1} 8cosisbased on average since 2006

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.

.1 Comparing 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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.2  Applving the per MW vear costs o the Projected Shortfail

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

w&@@@@@@W@@@@W@@@@@W@@@w&
@@@@@@@@@@@@W@@@@@W@@@@@W@@@@wﬁ
&&@@&@@@@@W@@@@@W@@@@W&&@@@

@@@@@&@@@W@@@@&@@@@@W@@@@w

S

S

————

s

o

B

G

w

$700
$600
5500

TT0TS [eay suoljitiy

$400

<
24

$300
§200 -
$100

R, T

2808

Te0¢

oe0z

620¢

§20¢

£202

azoz

S70C

AN

£20¢

1202

0Z0¢

610e

Unesriainky

133

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.

For example, high

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.

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
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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 $88,100/MW-year>’ 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 LTEP 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 of New York and PJM, that price is

* NYC Zone capacity clearing prices available at
and PJM zonal prices available at: : ¢
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substantially lower than the cost of new entry represented by Net CONE, or the LTEP cost

assumptions.

D4 Additions] Benefits of g 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:

e 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.

e 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.”’

e 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.

e 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

M See PIM's 2017/2018 RPM Base Residual Auction Results a
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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.

e [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.

.5 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.

33

IESO-N-0027850



HEL 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.

34

IESO-N-0027850



Essgens T. Meshan
S Wins Py
Jonathan Falk
Wine Bresidet

B 202 L4865 208

KWEEA Note on IESO Analysi

We have been asked by IES0 staff to review an anabysts and vnderbying docnmnentation they have
prepared reganding net benefits from the implementstion of & capacity ket in Omtazio. Our
CORCRTonS are

= The bagic sinechoe of the analvsis 19 sound, and the caloulabons we shaghtforward.

=

%‘s&n&ﬁta Eren so, ] v
ther exploration of t%y: £TES

The benefit estinate 13 r::{'mt
Term Energy Flan (LTEF).
new eniry 93 i}mano 53 %E

benefits over tume
correctly with 3 mintren o

Tiza ‘,;Cﬂd., %he eﬁ& 3 of domn
substantially excesding co

@
mE e

Saiiabie o b oo somenbonn s vewer-nhnnine lone-denn-Sneng

35

IESO-N-0027850



L Benefits of Capacity Markets

The IS0 analyen
foruses om one zet o
mereased fembality and oy

eixzeﬁ not praport o all potental social benefits of mp‘ts,m mar&ﬁ“ sz;i@afi i
reduced cost of capacaly procurem 3
; shaftmyg are not caphured ik the |

capacity from a g zm@i@ oycie gas

3= mpsmgzw zzmt mp& ami §easu of the most expensiy
nnﬂhi pm«em a lu, er ot of additon th m&i’z}m

of the long-term pl t}ze SR 00
{ﬁm - ﬁé@ resorees, for exaraple, af

fmﬂt@m xﬁmeaite saving 1g th
out ¥ imda g\.mﬁh‘a& i téfe eIy

HMERA fooremi Conmuding

36

IESO-N-0027850



o o darge extent
W}n’h fhe twre aliers

the persussivensss of the IE50 ane

s humzes on the pevsussiveness with
ative capacity merket scenarios are derived.

Woe turm B these now,

il Calculating Indicative Procurement Costs by Analogy with US
harkets

& Introduction

% Casts Gf mpautvpnve .'
‘&Ehl"‘h mg}w: m‘:&m iz En"teaxi ﬁfﬁl *ami i5 5l

RIS mcmm% m gﬁr ﬂ}ﬂ Pl
?RLE“K

wouroe of
hig 3 A . first review the
specific E’i@ m&ﬂzﬁd,.,; b : nlain why we vk the regults gamered
are sepsible.

8. IESO ﬁ%c&“&:@h@zﬁiﬁis}gy

t}m rem:m W 11"'" ﬁu." : _
anosnahes, s ouussion & thevefors reb@m%}i&

MERS Hooremic Donsuing

37

IESO-N-0027850



'-e:ahmaa:i- % xéﬁ&cm t?a;e
eent estimste which

most 1'&2&11&' ex;am@nc& anﬁi i
15 fooward-feckang,

sgmesze out wmeh temporsry
gy anud &mﬂi&m SECVICS PIICRY &
; Ve if e pﬂ.mv These ate theg
coaverted to CIND fo make duectly mmpmable Wﬂh ﬂ:&e OP%, exiumate. The difference i atmds US
capacty mmles resulls are comverted to a comparable fignre of ouly $43 000D vear,

Iﬂ t‘hsﬁ hﬁ.n.;h-'@"‘i ?«cen’mu the SR m&i S 1~ fepmte@ mm ﬁaff inahe 't@} { Zoae m sach of the

m}m ety mrﬁ:xm i) pmwer:i At cons ;s;iﬂ a‘b@*‘ ﬁe&s t’fmm b
ey,

existing v .
{owesr than the E-‘@NE i:ei' B Ututs.

.ﬂ?ﬂi‘fﬁ;ﬁi ’51& L G’{’{E ofa Ezqmth&tar =l new podt may be ﬁlﬂ"her ﬂa;m iéze? L ﬁ?{E of new wasts which
: a foad

Foa bl

MERA Erommnin Somsuding

38

IESO-N-0027850



determunations will abways estimate the woonge gl wag, not the best margaal wast, which
woehd reopire specific mbormation vasvalable to the calevlation

Ve believe these two reasons subatantial

anderlie dhe cheerved resulf competitive markets open
e mwrket to mbamarginad competitors whe can eam substantial paviments above thelr owa costs,
- then dhufts the supply curve oubward so that cedy those competiters who can beat the

do tv-determuned CUNE bave a chance of succeeding. This is Ihr sumply peosnse of
ﬂmréxh e acticn: an ahalery to Bod the most mexpensive sowrce of sepply fom consmmers.

"?’e are of covrwe uandfind ﬁmt thess ape not tﬁae-‘ ealby pousthle remons for these temlls. To porhicular,

¥ ﬂmﬁ;&t bargainy might stem frowe {a) m%}%:iéﬁm i gc&?“’emmmm}

3 ﬁ%Iacad ﬂm& ﬁpi

5 &-Eamh wdm_»ﬁ tﬁza: ﬁeed for gew capactt
:{e; &ﬁam al ;:am*ramﬂg Whn hin

e neene foree in soem p- s
overcome the centeal observation thm mp’tam mmkem imme
wexpenvive prices and w wavs whick were not anbicipated.

: tiaﬁae f:apaam maﬁ‘:e&*a m}d PIOS p&{:m =3
%, strongly suggesting fhat prices az
close to the OF:

'2%‘ o be o »ﬁmuned bx TR r:aztmi mqlm"‘v b i) t%:ve soneee of Em

3 w mpa@m siarket ;“:1
Pl and Mew Yok

. Costs of a Capacity Markst

The IERC acked ns to estimate 3 m?mmg:z fmd mx&uiﬁf cost for a capactty market i Cagante. We did
so by confacting : : 5 T8 mé. i u:sn"ez\,a’siﬁm with TESC staff We
w even this partial

e do st bebisye thet sibesbdes o
BEoth nebets have “laryer side nyifizy

& or e bad mmatertad fudf
ation St i intendied fo elbmingte bl

o e WY ESCH mad BIRE coapacity masthate.
e e onems BTy

i

39

IESO-N-0027850



estimate of et benefits devived, we fnd 2 extremely uedibely that awy sxpenesesd costs conld
overturn the favorable benefit-cost rafin.

1. Biscounting

The IESC raleulation demonsizates rate snpacts on & vear-by-vear basts and then sggregates those

vear-Try-vear sanibers wrto au sggregnie somber throngh suaple additton. Te owr opinion, this s
k“" wseful than 2 calovlation which presents » present discoumted walve. We aoderstand hat it s
: o be comparabde with the methodolomy of the LTEF and makes sense on that limited
an insppropate way o perform aggregate b@:ﬂam e ;maﬁx tim@ mﬁ'fa'éf"ea costs
and bmﬁb mtﬁz dxﬁ‘ermt fume pmem; % 53:& :e the analysis 1
there
pressat v
resnlt ::"i'-f.} years fi
perspective, the projec :
wm vemsons for Hus vesult. Tust, capial spent m{i%a F dh
refwen enables the capital o be redeploved more o
the expected retorns are pushed mdo the futuee, the ng
soctal disconed rate tabes that rink et acconat.

g ‘gh,ef ‘.a.uma-i gma 8@3@@:1::% s
ihat they will not eventuate nses,

We have uo real optiion of what the real discount rate cughi to be. A ressonable real sorial

dizcount vate will be sure 10 be relatively modest, certambv less than 5 percent per vear. Thus, the

brasic vesnlt, that beasfits for exceed costs, will not be reversed. Chotee of 8 discount rate wonld
require 3 separsde process to calibeate fo Ootanc™s peeds.

HERHS Eoseomts Sonsuiling

40

and 8 pmue

IESO-N-0027850



