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Role of the Market Surveillance Panel

The Market Surveillance Panel (Panel) is a pan#gi®Ontario Energy Board. Its role is to
monitor, investigate and report on activities retbto — and behaviour in — the wholesale
electricity markets administered by the Independ#ectricity System Operator (IESO).

The Panel monitors, evaluates and analyzes aeswviélated to the IESO-administered markets
and the conduct of market participants to identify:
* inappropriate or anomalous conduct in the markettding gaming and the abuse
of market power;
» activities of the IESO that may have an impact @mket efficiencies or effective
competition;
» actual or potential design or other flaws and icefhcies in the Market Rules and
procedures; and
» actual or potential design or other flaws in thera¥l structure of the IESO-
administered markets and assess consistency ditthature with the efficient and

fair operation of a competitive market.

Market-related activities and market conduct mayp &le the subject of a more formal and
targeted investigation by the Panel. To that ém&l Rtanel has authority under tBlectricity Act,

1998to compel testimony and the production of inforiomat

The Panel reports on the results of its monitoand investigations. The Panel does not have
the legislative mandate to impose sanctions orragtraedies in response to inappropriate
conduct or market defects, but it does make recamdateons for remedial action as it considers

appropriate.
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Executive Summary

This report of the Market Surveillance Panel (ProeVers the six month period from May 1,
2016 to October 31, 2016 (Summer 2016 Period)ta@eportions of this report, notably
Chapters 1 and 3, discuss noteworthy issues teatadmecessarily linked to events in the
Summer 2016 Period. Except where otherwise ndi&gklopments occurring after October 31,

2017 are not reflected in this report.

The report is divided into the following four chap:
» Chapter 1: Market Developments and Status of Réeanél Recommendations;
* Chapter 2: Market Outcomes;
» Chapter 3: Analysis of Anomalous Market Outcomest a

» Chapter 4: Matters to Report in the Ontario ElediriMarket Place

Immediately below is a summary of each chapter.

Chapter 1: Market Developments and Status of RecerRanel Recommendations
Chapter 1 provides an update on recent developmelated to the IESO-administered markets
and the Panel’'s comments on the Independent Eigtdystem Operator’s (IESO) responses to

the recommendations contained in the Panel's pusvsemi-annual report.

The most significant development in the IESO-adstered markets remains the IESO’s Market
Renewal initiative. If successful, Market Renewdl vepresent a fundamental redesign of
Ontario’s electricity market, which should addrassumber of known and enduring deficiencies
with the existing design. The IESO is currently &gigg stakeholders in preliminary design
discussions, with final design decisions for thegks schedule market and the incremental
capacity auction expected in the first half of 20IBe Panel is supportive of the Market
Renewal initiative and participates in the stakdbokfforts through its participation on the

IESO’s Market Renewal Working Group.

Chapter 1 also provides an update on the implerientaf the expansion of the Industrial
Conservation Initiative (ICI) to include certainnsumers with peak demand between 500 kW
and 1 MW, the suspension of renewable energy peocents, and an update on the IESO’s

stakeholder engagement dealing with system flaiblEach one of these initiatives has
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potential short-term or long-term implications fmarticipants in the IESO-administered markets

and Ontario ratepayers.

With respect to the Panel's recommendations iprigsious semi-annual monitoring report, the
IESO agreed with most of the recommendations asdd®antified steps that it intends to take in
relation to them. However, the Panel believesithabme instances the IESO’s response does
not fully address the Panel's concerns. Firshoalgh the Panel recommended that that the
IESO stop disbursing funds from the Transmissiaghii Clearing Account until revisions are
made to the disbursement methodology, the IESQimaeeded with a $76 million
disbursement in June 2017. Of the $11.3 millicat thas paid to exporters, the Panel believes
$9 million ought to have been for the benefit ot@io ratepayers. In addition, while the IESO
has stated that it is committed to improving tHerfncy of the demand response auction, the
IESO has not responded directly to the Panel's@anthat there appears to be no need to
procure any demand response capacity at this tives gurrent and projected supply conditions.
Upwards of $73 million has been paid to demandaesg resources through the 2016 and 2017

auctions.

Chapter 2: Market Outcomes
Chapter 2 presents data from the Summer 2016 Piecbadling pricing, demand, supply,
imports and exports. The data is accompanied byeanrcommentary that puts the data in

context.

Notable observations include the steady increaseenall system costs leading to increases in
the prices paid by all classes of consumers, wighGlobal Adjustment continuing to be a

significant component of total system costs.

Chapter 3: Analysis of Anomalous Market Outcomes

As part of its monitoring mandate the Panel redylaviews market outcomes for results that
fall outside expected norms. In recent monitoriggarts the Panel has expanded its analysis of
anomalous events beyond those which meet or extsebigtoric price and uplift thresholds. The
Panel now also reports on market outcomes it cersih be anomalous relative to the Market
Objective and the Market Rules, outcomes it comsitiebe novel or infrequent, as well as

outcomes that are relevant to current IESO initetiand stakeholder engagements. As part of

PUBLIC 3



Market Surveillance Panel Report Executive Summary
May 2016 — October 2016

its analysis of anomalous outcomes for the Sumi@&6 Period, the Panel has identified a
market design deficiency related to the operatiotigpatchable loads.

This deficiency relates to the opportunity for digghable loads to earn unwarranted Congestion
Management Settlement Credit (CMSC) payments asutrof conditions at their facilities. As

a general rule, all dispatchable facilities (loadd generators) are required to follow the IESO’s
dispatch instructions. However, dispatchable fisedimay request alternate dispatch instructions
when following the IESQO’s initial instructions waliendanger the safety of any person, damage
equipment or violate any applicable law (referre@$ SEAL-related constraints). While a
SEAL-related constraint is a valid basis for requesalternate dispatch instructions, the Panel
views any CMSC payment attributable to such a anstance as unwarranted. The existing
Market Rules reflect this view by providing the BSvith the authority to recover SEAL-related
CMSC payments from generators; however, these dde®t apply to dispatchable loads. The
Panel is recommending that the IESO amend the M&ules to enable the recovery of CMSC
payments made to a dispatchable load where thegyatgrare the result of operational
constraints arising from conditions at the dispakdt load’s facility. The Panel is also
recommending that the IESO examine whether theesobfhe current CMSC recovery
provisions in the Market Rules in relation to gexters should be expanded to cover CMSC
payments made as a result of facility-specific apenal constraints beyond SEAL-related

constraints.

Recommendation 3-1:

The Independent Electricity System Operator shouttplement rules that allow it to recover
Congestion Management Settlement Credit paymentslento dispatchable loads when those
payments are the result of an operational constraarising from conditions at the
dispatchable load’s facility. The IESO should alexamine whether the scope of the current
provisions that allow it to recover CMSC paymentsrh generators in relation to SEAL-
related constraints should be expanded to cover athyer operational constraints arising from
conditions at the generator’s facility.

Chapter 4: Matters to Report in the Ontario Electricity Marketplace
In Chapter 4 the Panel analyses potential marlstdeleficiencies or concerns related to

market participant conduct or activities of the @®SUnlike Chapter 3, however, the issues
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discussed in in Chapter 4 are not necessarily dinkeevents that occurred during the Summer
2016 Period.

The Panel has identified concerns related to tigepat of constrained-on CMSC to exporters,
as well as to the IESO’s administration of the claaek mechanism that targets market

participants that fail to respond to operating resectivations.

Constrained-on CMSC for Exporters

The Panel has long expressed concerns that intextiers can bid strategically to exploit the
artificially low prices in the Northwest zone oftlprovince. In particular, the enduring presence
of negative prices creates an opportunity for etgwerto obtain significant amounts of
constrained-on CMSC payments to export power frarta@o. In January 2010 the Panel
recommended that the IESO implement a floor prick0dMWh for the purposes of calculating
CMSC when market participants bid at negative grid®hile exporters could receive power for

free (prior to transaction costs), they would nefaid to export power from Ontario.

The IESO agreed with the Panel’'s assessment tleplacement bid price was warranted, but
opted to implement a replacement price of -$125/NIWifbaning that exporters may be paid up
to $125/MWh (prior to transaction costs) to takevpofrom Ontario. The rationale for this

choice was a desire to minimize the potential tdssfficient export transactions that may occur
between jurisdictions with negative prices. Thaed¥a analysis reveals, however, that the loss
of any potentially efficient export transactions@sated with a replacement bid price of
$0/MWh would be insignificant. The Panel has cadeld that over an almost five-year period
since the implementation of the -$125/MWh replaceiniéd price, Ontario consumers paid
approximately $2.1 million more in uplift chargésh would have been the case if the IESO had

adopted a $0/MWh replacement price, with littlenorcorresponding efficiency benefit.

Recommendation 4-1:

The Independent Electricity System Operator shoskt the replacement bid price to $0/MWh,
or slightly negative, when it calculates constrashk®n Congestion Management Settlement

Credit payments for exports bid at negative prices.
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Failure to Provide Operating Reserves when Activéite

The IESO, like other system operators in North Angris required to carry operating reserve
(OR) to protect the power system against contingsnsuch as the sudden loss of a large
generating station. OR represents back-up powerslavailable when needed but is seldom
called upon. In Ontario, the IESO usually carrieswa 1,500 MW of OR in any given hour. In
exchange for committing to provide this back-up povOR providers receive OR payments
from the IESO.

If an OR provider fails to fully honour its commiémt to the IESO, the Market Rules make
provision for the IESO to implement a claw baclkOd® payments. The claw back is intended to
ensure that the OR service provider will not reegayments for a service that it did not

provide.

The Market Rules require the IESO Board of Dirextorestablish a materiality threshold below
which no OR payments would be clawed back. Notign#iis threshold could be set from
anywhere between 0 (i.e. all failures are subet tlaw back) to infinity (no failures are
subject to a claw back). From market opening in K@92 to June 2016, no threshold was
established by the IESO and no claw backs werertaida. In June 2016, the IESO Board of
Directors set the threshold at infinity, effectiyeinsuring the claw back provision remains
inoperative. The Panel believes an inoperative @laek provision is inappropriate. Moreover,
the Panel's analysis reveals that had a 0 thredie®d used, OR participants would have been
subject to over $6 million in claw backs for OR\sees that they failed provide between January
2012 and October 2016. The Panel is thereforemewnding that the materiality threshold
value be revised such that OR payments are claaekilwhen a market participant fails to fully

respond to its OR activation.

Recommendation 4-2A:

The Independent Electricity System Operator’s BoaiDirectors should revise the
materiality threshold value such that operating ese payments are clawed back when a

market participant fails to fully respond to its epating reserve activation.

The Panel has also identified what it believesaalflaw in the formula for establishing the claw

back amount. The existing formula assesses thedégmwhich a participant has failed to
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honour its OR commitment as a function of thatligts total energy output. This
inappropriately favours OR providers that, by haygtence, were producing energy at the time
of the OR activation. The Panel believes that thes®ack should instead be based on the ratio
of energy not provided relative to the energy reefliby the activation, and is also

recommending that this change be implemented.

Recommendation 4-2B:

When a market participant fails to fully respond &n operating reserve activation, the
Independent Electricity System Operator should adite the claw back based on the ratio of
the energy not provided in response to the activatrelative to the energy required by the

activation.
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Chapter 1: Market Developments and Status of RecerRanel Recommendations

This chapter contains an update on recent develogsmelated to the IESO-administered
markets, and provides commentary on the IESO’soresgs to recommendations contained in

the Panel’s previous semi-annual monitoring report.

1 Developments related to the IESO-Administered Matke
This section summarizes developments related ttH8©®-administered markets that the Panel
considers noteworthy.

Market Renewal

In March 2016 the IESO launched the Market Renémigdtive to address known challenges
with the existing market design, and to createumdiation for a more dynamic energy market to
meet future needs. In support of the Market Renavii#tive, the IESO launched the public
Market Renewal stakeholder engagement, and applaankéarket Renewal Working Group
consisting of 23 stakeholder representatives. Themincludes generators, consumers, energy

traders, emerging technology companies and a repies/e of the Panel.

In April 2017 the IESO published a commissionedigtentitiedThe Future of Ontario’s
Electricity Market: A Benefits Case Assessmertt@Market Renewal Projecthe study
estimated that Market Renewal would result in efficy benefits to Ontario (net of
implementation costs) totalling approximately $Bikion." Electricity consumers will be the
primary beneficiary of these efficiency gains, wétstimated benefits of $180 million per year in

2021, increasing to $700 million per year in 2030.

Given the significant potential benefits associatétt Market Renewal, the IESO has
proceeded, with the assistance of the Working Grouthe high-level design phase of the
project. The goal of the design phase is to conititt stakeholders in order to develop a high-
level design for each of the five initiatives tieSIO has identified as being part of Market
Renewal:

» Single Schedule Market;

» Day-Ahead Market;

! See page vi of the report, availabletatp://www.ieso.ca/en/sector-participants/marketereal/overview-of-market-renewal
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* Enhanced Real-Time Unit Commitment;
* More Frequent Intertie Scheduling; and

* Incremental Capacity Auction.

The IESO intends to use stakeholder engagemetite gsimary vehicle for developing the
design elements for each initiative. To date, 80 has launched stakeholder engagements
related to the single schedule market and incresheapacity auction initiatives. These
engagements have progressed past the fundameutaitieth phase and into the preliminary
design phase, to be followed by the final decisioimase (Q1 2018 for single schedule market

and Q2 2018 for incremental capacity auction).

Expansion of the Industrial Conservation Initiative

Effective July 2017, the Ontario Government agaipagded the Industrial Conservation
Initiative (ICI). When introduced in 2010, only ¢amers with peak demand greater than 5 MW
were eligible to participate; since then, the #ligly threshold has been reduced from time to
time such that today all consumers with a peak denaé more than 1 MW can opt in, as can
certain consumers with a peak demand of more tBark®/.*

Each ICI customer’s share of Global Adjustment gkars based on their consumption during
the five coincident peak demand hours during a.y&atCl customers shift their consumption
to minimize their Global Adjustment charges, thokarges accrue to lower volume consurfiers.
However, the effect of that shift is currently mgated as a result of the government’s Fair Hydro

Plan initiative.

Reduction in Renewable Energy Procurements
In September 2016 the Minister of Energy directerllESO to suspend Ontario’s Large

Renewable Procurement Il process for the procureofesver 1,000 MW of wind, solar,

2 For more information on Market Renewal, includesgimated timelines, consult the IESO’s Market Reslevebpage,
available athttp://ieso.ca/en/sector-participants/market-renwarview-of-market-renewal

3 Resources with peak demand exceeding 500 kW hiuhae than 1 MW are eligible to participate in ta only if they are
part of targeted manufacturing and industrial ssctall resources over 1 MW may participate. Forerinformation see the
IESO’sGlobal Adjustment Class A Eligibilityebpage, available dittp://www.ieso.ca/en/sector-
participants/settlements/global-adjustment-clas$ieability

* For more information on the Global Adjustment saatd their allocation amongst different groupsafsumers, see Chapter
2.
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hydroelectric and biomass generating capacitiie decision to suspend the procurement
process was informed by the IES@asatario Planning Outlookeport, which concluded that

Ontario has sufficient generating capacity to npeejected demand over the coming decade.

In December 2016 the Minister of Energy directesd IlBSO to suspend the remaining 150 MW
of renewable generating capacity planned to beypeacunder the sixth round of the Feed-In
Tariff program, given the proposed evolution of thieroFIT program to net meterifig.

Enabling System Flexibility
The IESO has identified the need to increase sy8ibility in response to the forecast
uncertainty associated with wind and solar genesato June 2016 the IESO launched a

stakeholder engagement to explore possible sokition

The IESO’s2016 Operability Assessmeartncluded that, in the short term, the systemiregu
1,000 MW of additional flexibility by 2018; that mber has since been revised down to 740
MW in light of the suspension of Large Renewabledarement Il and reduced Feed-in Tariff

targets’

At its August 2017 stakeholder engagement meetiadESO proposed a solution to the short-
term flexibility need: increase the 30-minute OpieaReserve (OR) requirement when
potential wind and solar forecast error exceedpthicted availability of flexible resourcgs.
By increasing the OR requirement ahead of realsttime IESO hopes to signal the upcoming
need for additional flexibility while increasingehtikelihood of committing additional non-quick

start resources to provide that flexibility.

The IESO intends to address the longer term neesly&tem flexibility through changes to be

developed through its Market Renewal initiative.

5 See the Minister of Energy’s letter of directiorthe IESO dated September 27, 2016, available at:
http://www.ieso.ca/corporate-ieso/ministerial-direes

5 See the Minister of Energy’s letter of directiorthe IESO dated December 16, 2016, available at:
http://www.ieso.ca/corporate-ieso/ministerial-direes

" See slide 18 of the IESO’s August 1, 2017 presiemtéo theEnabling System Flexibilitstakeholder engagement, available at:
http://www.ieso.ca/-/media/files/ieso/document-dityfengage/esf/esf-20170801-presentation.pdf?la=en

% bid, slide 21-27.
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2

Below are the recommendations mad

IESO’s responses to them.

Chapter 1

IESO Responses to Panel Recommendations in Last Mwoimg Report

e in the Panais 2017 Monitoring Report, and the

Recommendation

IESO Response

Recommendation 3-1

The IESO should take steps to ensure that
dispatchable loads are only compensated for
amount of operating reserve they were capab
of providing in real-time. More fundamentally,
the IESO should explore options for ensuring
unavailable OR is not scheduled in the first
instance.

The IESO agrees that market participants should not be
compensated for services that they are unable to provide. The
Market Rules require all market participants, including didpsttle
tr]Sads, to maintain accurate dispatch data and respond to IESO
edispatch instructions for both energy and operating vesg&ihe
IESO will assess what remedies are available to respond to the
Panel's recommendation in 2017. These remedies could includg
are not limited to changes to market design through MankietsFor
investigations of non-compliance.

Recommendation 3-2

The IESO should revise the methodology use
set the intertie failure charge to include the

congestion rents that an intertie trader avoids
when it fails a scheduled transaction for reasg
within its control.

The IESO agrees with the Panel's recommendation on intertie
transaction failures; an intertie trader should not bebgfévoiding
d(§8ngestion rents when failing intertie transactions for resagdtiin
its own control. Market Rules are in place that allow for the
recovery of congestion rents that have been avoided, or
MPransmission Rights payments, when the intertie traderifsii
transactions for illegitimate reasons. The IESO will condider
structure of intertie failure charges in 2017 and determine an
appropriate avenue to address the issue identified by the Panel

® See the May 30, 2017 letter from Bruce CampbedintPresident and CEO of the IESO, to Rosemarikire€hair and CEO
of the Ontario Energy Board, available lattps://www.oeb.ca/sites/default/files/IESO-Reply@EB-MSP-Report-20170530. pdf
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Chapter 1

Recommendation 4-1

a)

b)

The IESO should revise the manner i
which it allocates disbursements from
the Transmission Rights Clearing
Account such that disbursements are
proportionate to transmission service
charges paid over the relevant accrug
period.

The IESO should not disburse any
further funds from the Transmission
Rights Clearing Account until such
time that Recommendation 4-1(A) ha
been addressed.

The current disbursement methodology of the Transmisigints

Clearing Account is to allocate disbursements to both intendl
M external loads based upon their share of demand. In BBIESO
will initiate a review of the disbursement allocation methodyglto
ensure it is both consistent with the intent and purpbsee
Transmission Rights Clearing Account, and is aligned wutinent
market and system needs. The outcome of the review, whildbewi
completed and communicated to the Panel by the end of 2014,
also inform the Transmission Rights discussions thiatalie place
as part of the IESO's Market Renewal Program. Given that th
allocation method is Market-Rule based, the outcome of thewev
| will also inform whether changes to the Market Rule araired.

D

Meanwhile, until the review of the disbursement allocation
methodology is completed, the IESO will continue withsbmi-
annual disbursements, as directed by the IESO Board atedaled
in Market Manual 5.5: Physical Markets Settlement Statements.

cou

Recommendation 4-2

The IESO should reassess the value provided
the capacity procured through its Demand
Response auction in light of Ontario’s surplus
capacity conditions, as well as the stated
preference of the government and the IESO
(through its Market Renewal initiative) for
technology-neutral procurement at least cost.

The IESO was assigned responsibility for developing Deiman
Response (DR) in Ontario in 2013 with a mandate teldgvDR to

eet system and policy objectives in the short and |deger.
Since that time, the IESO has developed a comprehensiveplaork
to ensure contracted resources are integrated cost effectivellien
market. As a result of these initiatives, the annual dost o
maintaining DR has dropped by almost 30%, while partidpdtias
increased significantly and new innovative approaches are
continuing to emerge.

In the short term, DR is contributing to the reliabiliiythe Ontario
grid as an integrated resource that is dispatched wherciiemic
relative to other resources. Over the longer term, tB©IBgrees
with the MSP that a technology-neutral capacity aucti@ennsre
cost effective way to procure capacity. The IESO has launched
stakeholder engagement to design such a mechanism a$ thart
Market Renewal Program. The learnings from the DR auctidn w|
help inform the design of a future incremental capacity auetioh
demonstrate how such a mechanism could work in Ontario.

The IESO is also working together with stakeholders tjinahe
DR Working Group (DRWG). The IESO and the DRWG are
committed to continuously improving the efficiency of thie D
auction and working together to assess priorities for Z04&
DRWG work plan includes a number of projects to improve the
efficiency of the DR auction, including a review of how BR i
activated in the market.

[o t
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3  Panel Commentary on IESO Responses

Recommendations 3-1 and 3-2

With respect to recommendations 3-1 and 3-2, tigIRgreed that action should be taken to
address the inappropriate outcomes identified byPnel, and committed to assessing potential
solutions in 2017. In both cases, the Panel beiévat the optimal solution would be one that
prevents these inappropriate outcomes from arisitige first instance, rather than relying on

after-the-fact payment recoveries or complianceast

Recommendation 4-1

The IESO committed to reviewing the current disbarent methodology for the Transmission
Rights Clearing Account (TR Clearing Account) inlZQto ensure that it is consistent with the
intent and purpose of the TR Clearing Account, alighed with current market and system

needs.

With respect to the Panel's recommendation thatEis®© stop disbursing funds from the TR
Clearing Account until such time as revisions aegeto the disbursement methodology, the
IESO indicated that it would proceed with semi-aadrdisbursements as directed by the IESO
Board of Directors and as detailed in the relewatket Manual. The IESO has since made an
additional disbursement of $76 million from the TRearing Account (in July 2017) using the
existing methodology® As a result, $11.3 million has been paid to exgrstt$9 million of

which ought in the Panel’s view to have been ferkienefit of Ontario ratepayers

Recommendation 4-2

The IESO was not directly responsive to the PameEsmmendation, as it has not indicated an
intention to reassess the value provided by thaaigpprocured through its Demand Response
(DR) auction. In the Panel's view, the IESO is pnoeg capacity through the DR auction at a
time when additional capacity is not needed. Uplwaf $73 million has been paid to demand

response resources through the 2016 and 2017 asictio

10 5ee the IESO'’s June 1, 2017 News Release, avadhittp://www.ieso.ca/en/sector-participants/ieso-
news/2017/06/transmission-rights-clearing-accolsiirttsement.
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While the IESO'’s response did not address the Papeinary concern, it is consulting
stakeholders about potential changes to the DRaditin criteria. The changes being considered

could increase the frequency with which DR resagiare activated, and better align activations

with system need¥.

11 For more information, see the IESO’s July 18, 2p@ésentation entitletnproved Utilization of DRavailable at:
http://www.ieso.ca/en/sector-participants/engagérrmetiatives/working-groups/demand-response-wogkaroup
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Chapter 2: Market Outcomes

This chapter reports on outcomes in the IESO-adit@red markets for the period between May
1, 2016 and October 31, 2016 (Summer 2016 Pemath),comparisons to previous reporting

periods as appropriate.

1 Pricing
This section summarizes pricing in the IESO-adnénesd markets, including the Hourly Ontario
Energy Price (HOEP), the effective price (includithg Global Adjustment (GA) and uplift

charges), operating reserve (OR) prices and trassoni rights auction prices.

Table 2-1: Average Effective Electricity Price byo@sumer Class
Summer 2015, Winter 2015/16 & Summer 2016 Periods
($/MWh)

Description:

Table 2-1 summarizes the average effective pricmilars per megawatt hour by consumer
class for the Summer 2016 Period, the period frawexhber 1, 2015 to April 30, 2016 (Winter
2015/16 Period) and the period from May 1, 2016¢tober 31, 2015 (Summer 2015 Period).
The effective price is the sum of the HOEP, the &W uplift charges. Accordingly, it captures
the hourly market price, payments under IESO réiigland other programs, prices payable for
contracted and regulated generation and the cbstsservation and demand response
programs. The effective price does not includeladirges that appear on electricity bills, such as
charges for transmission and distribution. Resarisreported for three consumer groups: “Class

A consumers”, “Class B consumers” and “All Consusiier
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Customer . Average ATEERSS Average Effective
Period Global . .
Class HOEP : Uplift Price
Adjustment
Summer 2016 Period 16.45 49.73 2.68 68.86
Class A Winter 2015/16 Period 8.32 57.44 1.72 67.48
Summer 2015 Period 19.25 42.55 2.63 64.43
Summer 2016 Period 21.33 92.65 3.16 117.14
Class B Winter 2015/16 Period 10.31 102.14 1.91 114.37
Summer 2015 Period 22.84 82.05 2.92 107.81
Al Summer 2016 Period 107.55
Consumers Winter 2015/16 Period 105.05
Summer 2015 Period 99.26

Relevance:
In Ontario, different consumer groups pay differeffiéctive prices. Consumers are divided into
two groups: Class A, being consumers with an avenagnthly peak demand greater than 3

MW:; and Class B, being all other consuners.

The “All Consumers” group in Table 2-1 representatithe effective electricity price would
have been for all consumers but for the changkedanmethodology for allocating the GA that
took effect in January 2011. As of January 2014 GiA payable by Class A consumers is
determined based on their peak demand factor, whittte ratio of their electricity consumption
during the five peak hours in a year relative taltoonsumption by all consumers in each of
those hours. The remaining and proportionatelyelastpare of the GA, which includes the GA
avoided by Class A consumers who reduced theirsopgon during the five peak hours of the
year, is allocated on a monthly basis to Classiigemers based on their total consumption in
that month'>

2 The peak demand threshold for Class A consumess3waW during the Summer 2016 Period; the threshaklisince been
lowered to 500 kW for certain consumers, and toW r all consumers (see section 1 of Chapter aj).nkore information on
the Global Adjustment allocation methodology, segafio Regulation 429/04 (Adjustments under Sec26183 of the Act)
made under thElectricity Act, 1998available athttp://www.ontario.ca/laws/regulation/040429

13 For more information on the GA allocation methamiyl and its effect on each consumer class, seesj§8382 of the Panel's
June 2013 Monitoring Report, available latp://www.ontarioenergyboard.ca/oeb/ _Documents/MWEP_Report_May2012-
Oct2012_20130621.pdf
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In previous Panel reports, Class A consumers tiea¢imbedded within a distribution system (as
opposed to being directly-connected to the IESCrotiad grid) were combined with Class B
consumers for the purposes of the Panel’s effegtiice calculations and analyses. Starting in
this report, the Panel has moved embedded Clasmgumers from the Class B consumer class
to the Class A consumer class for the purposes oéporting, including Table 2-1. This change

allows for a clearer delineation between Class é @lass B consumers.

The Panel has also adopted a new assumption ragahsi behaviour of embedded Class A
consumers. Starting in this report the Panel assiha embedded Class A consumers behave
like directly-connected Class A consumers (and tlawe the same load profile). Previously the
Panel made no such assumptions about the behafi@Qlass A consumers (hence the use of a
“Class B & Embedded Class A” group in previous mgo

The Panel must make assumptions with respect tbahaviour of embedded Class A
consumers due to data limitations. These datadtioits preclude an assessment of exactly how
effective embedded Class A consumers are at giftircurtailing consumption to avoid GA
costs, and the degree to which any net consumpeidunctions are being achieved through

increased behind-the-meter generatith.

The Panel’s April 2015 Monitoring Report explairteéd need to obtain generation and
consumption data at an hourly level of granulaspecifically for embedded generation, behind-
the-meter generation and embedded Class A consumiptiThe Panel noted that assessing the
impacts of certain market changes — such as the @@nge to the methodology for allocating
the GA — loses precision without access to thia.dataddition, assessing the province’s overall
demand for electricity becomes increasingly diffias a larger portion of that demand is no
longer served by the province’s high-voltage posystem. The need for this data is even more
pronounced today given recent changes in the @ladigibility threshold and the increase in

the number of embedded Class A consumers.

14 Given the change in the Panel’s definition of eomer groups (from “Direct Class A” to all “Class Ahd “Class B &
Embedded Class A” to just “Class B”), there is irect comparison to be made between effective prieported in this report
and those from earlier reports. All referencesftective price in this report — including all tabland figures — reflect the Panel’s
new methodology.

15 For more information on data limitations see palf#s-109 of the Panel’s April 2015 Monitoring Repawailable at:
http://www.ontarioenergyboard.ca/oeb/_Documents/MEP_Report_Nov2013-Apr2014 20150420.pdf
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Commentary and Market Considerations:

The average effective price increased for both<CAaand B consumers during the Summer
2016 Period relative to the previous two reporfegiods. Compared with the Summer 2015
Period, the average effective price for Class A @tabs B consumers increased by $4.43/MWh
and $9.33/MWh respectively. The primary driveriud increase in effective prices was an
increase in total system costs, as opposed tndisant decrease in the consumption volumes

over which these costs are recovered.

The HOEP and the GA have an inverse relationshipume the GA is primarily composed of
payments to contracted and regulated generatingiress that are intended to make up for
shortfalls between market revenues and the corttamtregulated rates of those resout€es.
Compared to the Winter 2015/16 Period, the HOER duging the Summer 2016 Period while
the average GA fell for all consumer classes.

Figure 2-1: Monthly Average Effective Electricityfite and System Costs
November 2011 — October 2016
($MWh & $)

Description:
Figure 2-1 plots the monthly average effective@fr Class A and Class B consumers, as well

as the monthly system cost for the previous fivarye

18 The costs associated with compensating loads uhddESO’s demand response pilots and administenious other
conservation programs (such as the saveONenergygm) are also recovered through the GA. Additiomi@rmation
regarding the GA is available dittp://www.ieso.ca/sector-participants/settlementile-to-wholesale-electricity-charges
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Relevance:

This figure highlights the changes in the effectiviee paid by each consumer class over the

past five years, as well as the steady increaggahsystem costs.

Commentary and Market Considerations:

In the Summer 201Beriod there were both record high total system costs3@sbillion in August
2016) and a record high effective price for ClassoBsumers ($127.10/MWh in October 2016). The
Class A effective price increased modestly fromWiater 2015/1@Period

Class A consumers can avoid GA costs by minimigimgr consumption during peak system hours.
The GA that is avoided by Class A consumers is Ipiaylay Class B consumers. As a result, over the
past 5 years Class A effective prices have noniisetep with system costs and Class B consumers
continue to bear the majority of increased systestsc

Figures 2-2A & 2-2B: Average Effective Electricitiyrice by Consumer Class and by
Component

Description:
Figures 2-2A and 2-2B separate the monthly aveeffgetive price into its three components

(average HOEP, average GA and average uplift ceafgeClass A and Class B consumers for
the previous two years.
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As previously explained, the GA and the HOEP haveaerse relationship: when the HOEP
decreases, the GA increases, albeit not neceseagljor-one. The GA allocation methodology
and the extent to which Class A consumers respmiitetincentives it provides are responsible
for the significant difference in the average difexprice paid by each consumer class. When
the average GA makes up an increasing portionsiesy cost, the average effective price paid
by Class B consumers increases proportionately tharethe average effective price paid by

Class A consumers. This relationship is readilyaagpt in the Summer 2016 Period, as it has
been in past reporting periods.

Figure 2-2A: Average Effective Price for Class A @sumers by Component
November 2014 — October 2016

($/MWh)
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Figure 2-2B: Average Effective Price for Class B @sumers by Component
November 2014 — October 2016
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Relevance:

These two figures illustrate how changes in théviddal components of the effective price
affect the average effective price paid by eaclsaorer class.

Commentary and Market Considerations:

The average effective price for Class B consumensirtues to be significantly higher than that

of Class A consumers, a trend that began with la@ge in the GA allocation methodology
introduced in 2011.

Figure 2-3: Monthly (Simple) Average HOEP
November 2014 — October 2016
($/MWh)

Description:

Figure 2-3 displays the simple monthly average H@#Rhe previous two years.

PUBLIC 21



Market Surveillance Panel Report Chapter 2
May 2016 — October 2016

50

40

30

HOEP ($/MWh)

0 Summer 2015 Winter 2015/16 Summer 2016
¥ ¥ v VW LW oW P LWL ow VYV Y VW VW O © © o L o o © 9 o
; - 5 5 - 3 - - 5 5 <« 5 % - - - - Y - - v A
> (o} c o = L > £ L [ N o N > (o} c O = o > L L D QO 4
o [0} [0) © o © =} =1 [0) O o [0} [0) © o © =} =1 [0 O
z o S = <=3 > 2 nvn 0 zaoa S LL=s= <= 3 °5 2 »w O
Relevance:

The HOEP is the market price for a given hour anghie component of the effective price paid
by consumers. The HOEP is the simple average ditblve market clearing prices (MCPs) set
every five minutes within an hour. The HOEP is pdii@ctly by consumers who participate in

the wholesale electricity market, and indirectlydmnsumers who pay Regulated Price Plan
prices set by the Ontario Energy Board.

Commentary and Market Considerations:

Demand in the Summer 2016 Period was nearly 2 T\gtneh than in the Summer 2015 Period.
Despite higher demand, the average HOEP was loyvevér $2/MWh. The lower average
HOEP is partially attributed to 829 MW of low mangi cost wind and solar capacity that was
added to the grid following the Summer 2015 Period.
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Figure 2-4: Natural Gas Price and On-peak HOEP
November 2011 — October 2016
($/MWh & $/MMBtu)

Description:

Figure 2-4 plots the monthly average Dawn Hub dasaa natural gas price and the average
monthly HOEP during on-peak hotf$or the previous five years.
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Relevance:

The Dawn Hub is the most active natural gas tratlingin Ontario, and has the largest gas
storage facility in the province. Gas-fired faddg can typically purchase gas day-ahead in order
to ensure sufficient time to arrange for transpata for that reason, the Dawn Hub day-ahead
gas price is a relevant measure of the cost ofalagas in Ontario. Natural gas prices are

compared to the HOEP during on-peak hours, asigasfhcilities frequently set the price
during these hours.

1" On-peak hours are defined as 7:00 AM to 11:00 Mishday to Friday (excluding holidays). Off-peak hoare all other
hours.
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Commentary and Market Considerations:

Dawn Hub gas prices, which had been in declineesihe Winter 2013/14 Period, rose modestly
in the Summer 2016 Period (average day-ahead gasqir$3.42/MMBtu, compared to
$2.84/MMBtu in the Winter 2015/16 Period).

In the past, changes in natural gas prices have fpestively correlated with movements in the
on-peak HOEP. The correlation in the Summer 20¥®&evas very weak, which can be
attributed to a significant increase in wind andrtwyreplacing gas facilities as the marginal

resource (see Figure 2-6).

Figure 2-5: Frequency Distribution of the HOEP
Summer 2015 & Summer 2016 Periods
(% of hours & $/MWh)

Description:

Figure 2-5 compares the frequency distributiorhefHOEP as a percentage of total hours for
the Summer 2016 and Summer 2015 Periods. The HO&®uped in increments of $10/MWh,
except for all negative-price hours which are gexlippgether with all $0/MWh values.
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Relevance:
The frequency distribution of the HOEP illustraties proportion of hours that the HOEP falls

into a given price range, and provides informategarding the frequency of high and low
prices.

Commentary and Market Considerations:

The frequency distribution of the HOEP shows amaase in the amount of non-positive price
hours (zero and negative) in the Summer 2016 Peeiative to the Summer 2015 Period.
Overall, the HOEP was lower than in the Summer 2Bd5od, despite higher demand. The

addition of 829 MW of renewable energy capacityh® grid after the end of the Summer 2015
Period contributed to the increased frequency welogprices.

Figure 2-6: Share of Resource Type setting the Réahe MCP
November 2014 - October 2016
(% of intervals)

Description:

Figure 2-6 presents the monthly share of interwvalghich each resource type set the real-time
MCP, for the previous two years.
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Relevance:

The relative frequency of each resource type sgtlie real-time MCP is useful in understanding
trends in the real-time MCP.

Commentary and Market Considerations:

Wind set the MCP in 21% of all intervals in the Soer 2016 Period, which is more frequent
than in any previous summer period. As installeddrgapacity continues to increase in Ontario,
the Panel expects wind to continue to set the M@P increasing frequency, especially during
periods of low demand. There was a decrease isithiee of gas generators setting the MCP
compared to the Summer 2015 Period (from 42% to 888t intervals).

Figure 2-7: Share of Resource Type setting the Gdeur Ahead Pre-Dispatch MCP
November 2014 — October 2016
(% of hours)

Description:

Figure 2-7 presents the monthly share of hourshithveach resource type set the hour-ahead
pre-dispatch (PD-1) MCP, for the previous two years
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Relevance:

When compared with Figure 2-6 (resources settiagehl-time MCP), the relative frequency of
each resource type setting the PD-1 MCP providgghihinto how the marginal resource mix
changes from pre-dispatch to real-time. Of paricuhportance is the frequency with which
imports and exports set the PD-1 MCP, as thessdcions are unable to set the real-time
MCP ¥ When the price is set by an import or export ie-gispatch, a divergence between the

pre-dispatch and the real-time MCP is more likelpctcur.

Commentary and Market Considerations:

Wind set the PD-1 MCP in 11% of all hours in therBuwer 2016 Period, compared to 4% of all
hours during the Summer 2015 Period. As noted @liasgtalled wind capacity continues to
increase in Ontario as contracted resources dreatiing online. Therefore, the Panel expects
wind to continue to set the MCP with increasingytrency, especially during periods of low
demand. Gas-fired resources set the PD-1 MCP 318/ leburs in the Summer 2016 Period,
down from 33% of the time during the Summer 2016dele

Figure 2-8: Difference between the HOEP and the PDMCP
Summer 2015, Winter 2015/16 & Summer 2016 Periods
(% of hours, $)

Description:

Figure 2-8 presents the frequency distributionitiétences between the HOEP and the PD-1
MCP for the Summer 2016, Winter 2015/16 and Sun2zféb Periods. The price differences are
grouped in $10/MWh increments, save for the $0/Maétegory which represents no change
between the PD-1 MCP and the HOEP. The numberstdmces where the absolute difference
between the PD-1 MCP and the HOEP exceeded $50/M\Wégligible in the context of this
graph, and so is not included in Figure 2-8. Thaesss true of Figure 2-9 in relation to the
absolute difference between the three-hour aheal B@ the HOEP.

Positive differences on the horizontal axis repmeseprice increase from pre-dispatch to real-

time, while negative differences represent a pieerease.

18 Due to scheduling protocols, imports and exparssaheduled an hour ahead of real-time. In re@timport and export
quantities are fixed for a given hour and theicgsi are adjusted to -$2,000 and $2,000/MWh, reispéctThis means that they
are scheduled to flow for the entire hour regasitifghe price, though their schedule may changieimvan hour to maintain
reliability. As a result, they are treated like rdispatchable resources in real-time and canndheeVICP.

PUBLIC 27



Market Surveillance Panel Report Chapter 2
May 2016 — October 2016

60 -
50 - B Summer 2015
Winter 2015/16
— Summer 2016
& 40 -
4
>
[5)
T
% 30 -
e Over-Forecast Under-Forecast
() 4 o
o of Price of Price
& 20 -
10 -
0 T T T I T T - T T . 1 - — | m— 1
-50 -40 -30 -20 -10 0 10 20 30 40 50
Real Time Price Deviation from PD-1 ($)
Relevance:

The PD-1 MCP determines the schedules for impattexport transactions for real-time
delivery. While intertie transactions are scheduedhe basis of the PD-1 MCP, they are settled
on the basis of the HOEP. To the degree that supplydemand conditions change from PD-1 to
real-time, imports or exports may be over- or urgtdreduled relative to the HOEP. For
instance, an exporter that is willing to pay the PDICP may not want to pay the HOEP if it is
higher, but would be required to do so. Conversélyiices fall, the exporter could see a higher

profit but the volume of exports could be sub-ojaiim

Commentary and Market Considerations:

PD-1 prices in the Summer 2016 Period were a lessrate predictor of real-time prices than in
the previous two reporting periods. In the Sumn@62Period, the pre-dispatch sequence was
within +/- $10/MWh of the HOEP 81% of the time caoaned, to 86% in the Summer 2015
Period and 90% in the Winter 2015/16 Period. Treraye absolute price difference was
$8.39/MWh, up from $6.58/MWh in the Summer 2015i&kand $5.20/MWh in the Winter
2015/16 Period. As in periods past, the PD-1 MCB faamore likely to be over-forecast than
under-forecast.
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Table 2-2: Factors Contributing to Differences betn PD-1 MCP and HOEP
Summer 2015, Winter 2015/16 & Summer 2016 Periods
(MWh)

Description:
Real-time prices diverge from PD-1 prices as altesicchanging conditions from pre-dispatch
to real-time. The Panel has identified the follogvas the six main factors that contribute to the
difference between the PD-1 MCP and the HOEP:

Supply

» Self-scheduling and intermittent generation foredasiation (other than wind);

* Wind generation forecast deviation;

* Generator outages; and

* Import failures/curtailments.

Demand

* Pre-dispatch to real-time demand forecast deviatiod

» Export failures/curtailments.

Imports or exports setting the PD-1 MCP can rdsyfirice divergences as these transactions
cannot set the price in real-time. Table 2-2 digpkhe average absolute difference between PD-
1 and real-time for all of the above-noted factsesje for the effect of generator outages.
Generator outages tend to be infrequent, althohgh-sotice outages can have significant price

effects. Ontario demand is also included to proadelative sense of the size of the deviations.

Average Hourly Absolute Difference (MWh)
Factor
Summer 2015 Winter 2015/16 Summer 2016

Period Period Period
Ontario Demand 15,205 15,435 15,602
Demand Forecast Deviation 211 219 209
Self-Scheduling and Intermittent 20 17 21
Forecast Deviation (Excluding Wind)
Wind Forecast Deviation 124 140 185
Net Export Failures/Curtailments 82 20 78
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Relevance:

Identifying the factors that lead to deviationsvixtn the PD-1 MCP and the HOEP provides
insight into the root causes of price risks thatipg@ants, particularly importers and exporters,
face as they enter offers and bids into the market.

Commentary & Market Considerations:
Wind forecast deviation increased significantly iothee last three reporting periods, primarily

due to the increase in installed wind capacity.ofliler factors have varied as well, although to a
significantly lesser degree.

Figure 2-9: Difference between the HOEP and the FDMCP
Summer 2015, Winter 2015/16 & Summer 2016 Periods
(% of hours, $)

Description:

Figure 2-9 presents the frequency distributionitiécences between the HOEP and the three-
hour ahead pre-dispatch (PD-3) MCP during the Sun2®&6, Winter 2015/16 and Summer
2015 Periods. The price differences are group&l @MWh increments, save for the $0/MWh
category which represents no change between the MOP and the HOEP. Positive
differences on the horizontal axis represent aegricrease from PD-3 to real-time, while

negative differences represent a price decrease.
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Relevance:
The PD-3 MCP is the last price signal seen by thekat prior to the closing of the offer and bid
window, after which offers and bids may only bergdped under limited circumstances with the

approval of the IESO.

Differences between the HOEP and the PD-3 MCP atdichanges in the supply and demand
conditions from PD-3 to real-time. The resultaramtpes in price are informative for non—quick
start facilities and energy limited resour¢&bpth of which rely on pre-dispatch prices to make
operational decisions. Price changes are also iapiotio intertie traders, whose bids and offers

are often informed by pre-dispatch prices in Ontari

Commentary and Market Considerations:
In the Summer 2016 Period the PD-3 MCP was witttir$20/MWh of the HOEP 80% of the
time, compared to 82% for the Summer 2015 Periad96 in the Winter 2015/16 Period.

When comparing PD-3 to PD-1 (Figure 2-8), the fast@ccuracy was similar during the
Summer 2016 Period, and the PD-3 MCP was simifarlynore likely to be over-forecast than

under-forecast.

Figure 2-10: Monthly Global Adjustment by Component
November 2014 — October 2016

(%)
Description:
Figure 2-10 plots the payments to various resousndsrecovered through the GA each month,
by component, for the previous two years. For phigpose, the total GA is divided into the six
following components:
» Payments to nuclear facilities (Bruce Nuclear Gatieg Station and Ontario Power
Generation’s (OPG) nuclear assets);
* Payments to holders of Clean Energy Supply corgractl Combined Heat and Power
(CES-CHP) contracts;

19 Energy limited resources constitute a subset négrion facilities that experience fuel restrinidhat prevent them from
operating at full capacity at all times. Energyited resources differ from intermittent resourcasch as wind) in that they have
the ability to store fuel, thus allowing them tdiogze production over their storage horizons. &mmple, a hydroelectric
facility with limited water availability and a stage pond may store water during relatively lowéeceat hours, and use it to
generate and sell electricity during relativelyheg priced hours.
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» Payments to regulated or contracted hydroelecéieation;

» Payments to holders of contracts for renewable p¢eed-in Tariff (FIT), microFIT
and the Renewable Energy Standard Offer PrograrSQf);

» Payments related to the IESO’s conservation programd

* Payments to others (including under the IESO’s delmasponse pilots, to holders of

non-utility generator contracts and under the @mttwith OPG’s Lennox Generating

Station).
$1.600M Other Summer 2015 Winter 2015/16 Summer 2016
$1,400M . Conservation Programs
B cEs-cHP
$1,200M . Regulated & Contracted Hydroelectric
$1.000M FIT-microFIT-RESOP
g ' I Nuclear I
= $800M I I I
> I I
$600M I I I
$400M I I
$om L
2 b & 4 5 £ S £ F O A 2 O & 4 s = SN <& 3 O o oB
$888228532353828882282833285
Relevance:

Showing the GA by component identifies the extenvhich each component contributes to the
total GA. The high GA totals for a particular compoat may be the result of increases in

contracted rates, increased production, increasgdoity, or decreases in the HOEP.

Commentary and Market Considerations:

Two GA components, payments to “FIT-microFIT-RESQ@f@herators and payments in the
“Other” category, increased in the Summer 2016deesvhile payments in the remaining four
fell. FIT-microFIT-RESOP payments surpassed $300animonth for the first time in May
2016. It is expected that these payments will caito increase as renewable capacity in

Ontario continues to come online. Payments in ®#hér”’ category also reached a new high of
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$133 million/month in October 2016, largely as suteof higher payments to non-utility
generators.

Figure 2-11: Total Hourly Uplift Charge by Componémand Month
November 2014 — October 2016

(%)

Description:

Figure 2-11 presents the total hourly uplift char@gourly Uplift) by component and month, for
the previous two years. Hourly Uplift componentslinie Congestion Management Settlement

Credit (CMSC) payments, Intertie Offer Guarant€2Q@) payments, OR payments, voltage
support payments and transmission losses.
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Relevance:

Hourly Uplift is a component of the effective priceOntario. It is charged to wholesale
consumers (including distributors) — based on thle@ire of total hourly demand

recover the costs associated with various marlagrams and design features.

—in order to

Commentary and Market Considerations:

In August 2016, total Hourly Uplift exceeded $4dlimn for the first time since March 2014,
primarily driven by an increase in CMSC payments3(® million), losses ($9.6 million) and

IOG payments ($6.8 million). Hourly Uplift tends fmllow trends in the HOEP, as higher prices
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mean more costly losses and congestion and higlegagtees to importers. As shown in
Figure 2-3, August 2016 had the highest average HH@fEhe Summer 2016 Period, and the
second highest average monthly HOEP of the two yeaod covered by the figure.

Figure 2-12: Total Monthly Uplift Charge by Compome
November 2014 — October 2016

3)

Description:

Figure 2-12 plots the total monthly uplift chard®®onthly Uplift) by component, for the
previous two years. Monthly Uplift has the followicomponent$®

Payments for ancillary services (i.e. regulatiorvise, black start capability, monthly
voltage support);

Guarantee payments to generators under the DaydAPerluction Cost Guarantee

(PCG) and Real-Time Generation Cost Guarantee (Gtdgrams;

Payments for the IESO’s demand response capauiti,as capacity procured through
the demand response auction; and

Other, which includes charges and rebates sucbhrapensation for administrative
pricing and the local market power rebate, amoherst
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2 The figure includes all uplifts charged, exceptsit charged on an hourly basis.
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Relevance:

Monthly Uplift is a component of the effective prith Ontario. It is charged to wholesale
consumers (including distributors) based on thears of total daily or monthly demand, as

applicable, in order to recover the costs assatiatth various market programs and design
features.

Commentary and Market Considerations:

PCG and GCG payments make up a substantial patibtonthly Uplift and tend to trend with
market demand (Figure 2-20); higher demand typicadicessitates the commitment of more
non-quick start facilities. Total Monthly Uplift ithe Summer 2016 Period was down slightly
from the Summer 2015 Period, with the majority @menitment costs shifting from the GCG
program to the PCG program (i.e. from real-timeag-ahead).

Figure 2-13: Average Monthly Operating Reserve Regcby Category
November 2014 — October 2016
($/MW)

Description:

Figure 2-13 plots the monthly average OR pricelierprevious two years for the three OR
markets: 10-minute spinning (10S), 10-minute noimspg (10N) and 30 minute (30R).
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Relevance:
The three OR markets are co-optimized with thegnerarket, meaning that resources are
scheduled to minimize the combined costs of enargyOR. As such, prices in these markets

tend to be subject to similar dynamics.

Resources offer supply into the OR markets jusheg offer supply into the energy market;
however, OR demand is set unilaterally by the IEESOtal OR requirement. The reliability
standards set by the North American Electric RéltglCorporation and the Northeast Power
Coordinating Council stipulate that the IESO mustesiule sufficient OR to allow the grid to
recover from the single largest contingency (swgtha largest generator tripping offline) within
10 minutes, plus additional OR to recover from ladifhe second largest contingency within 30

minutes. These requirements ensure that the IE®®etled grid can operate reliably.

Commentary and Market Considerations:

OR prices in all three markets were moderately énigh the Summer 2016 Period relative to the
Summer 2015 Period. The high OR prices in June 2€fi€ct a single high price event

occurring within a two-hour period. In that casendnd was under-forecast and wind resources
were over-forecast, leaving an energy shortfall toalld only be met with faster ramping, more
expensive resources. Since energy and operatiagvesare co-optimized, this energy shortfall

translated into high OR prices.

Figure 2-14: Average Internal Nodal Prices by Zone
Summer 2015, Winter 2015/16 & Summer 2016 Periods
($/MWh)

Description:

Figure 2-14 illustrates the average nodal pric@wifario’s ten internal zones for the Summer
2016, Winter 2015/16 and Summer 2015 Periods.ihtipe, nodal prices represent the cost of
supplying the next megawatt-hour of energy at amjication.
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e~ Zone Summer 2016  Winter 2015/16 Summer 2015
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Relevance

While the HOEP is the uniform wholesale market@macross Ontario, the cost of satisfy
demand for electricity may differ across the praemue to limits on the transmission sys
and the cost of generation in different regionodal prces approximate ttrmarginalcost® of
electricityin each region and refle Ontario’sinternal transmissioconstraints Differences ir
average nodal prices identify zones that are segghlyy system constraints. In zones in wt
average nodal prices are hisupply is more expensive the supply conditions are relative
tight; in zones in which average nodal prices low, supply is cheaper the supply condition

are relatively more abundal

2L There are instances where nodal prices do nottefie marginal cost of electricity, such as thdiseussed in sectionl of
Chapter 4.
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In general, nodal prices outside the northern prtise province move together. Most of the
time the nodal prices in the Northwest and Northeases are significantly lower than the nodal
prices in the rest of the province due primarilyvio factors: first, in these zones, there is
surplus low-cost generation (in excess of demaantt);second, there is insufficient transmission

to transfer this low-cost surplus power to the et parts of the province.

Contributing to negative prices in the northerneare hydroelectric facilities operating under
must-run conditions. Must-run conditions necessitaat units generate at certain levels of
output for safety, environmental, or regulatorysies. Under such conditions, market
participants offer the must-run energy at neggtivees in order to ensure that the units are

economically selected and scheduled.

Commentary and Market Considerations:

Given the relatively static location of generatdosds and transmission lines over time, changes
in nodal prices are largely driven by demand. \ihih exception of the Northeast, nodal prices
within all zones were higher during the Summer 2B&6od relative to the Summer 2015

Period. These higher prices can be largely ateibtd hotter summer conditions causing
increased demand during the period.

Figures 2-15 & 2-16: Congestion by Interface Group

Description:
Figures 2-15 and 2-16 report the number of hoursmmnth of import and export congestion,

respectively, by interface for the previous tworgea

Relevance:

The interties that connect Ontario to neighboujingsdictions have finite transfer capabilities.
The supply of intertie transfer capability is dieth by the available capacity at each interface,
and also by line outages and de-ratings. Whentartim has a greater amount of economic net
import offers (or economic net export bids) thanHD-1 transfer capability, the intertie will be
import (or export) congested. Demand for inten@asfer capability is driven in part by price

differences between Ontario and other jurisdictions
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The price for import and export transactions cdfedirom the MCP, as it is based on the
intertie zonal price where the transaction is tgkptace. For a given intertie, importers are paid
the intertie zonal price, while exporters pay thteitie zonal price. When there is import
congestion, importers receive less for the endrgy supply while exporters pay less for the
energy they purchase—the intertie zonal pricewselathan the MCP. When there is export
congestion, importers receive more for the enengy supply while exporters pay more for the
energy they purchase—the intertie zonal price éatgr than the MCP. The difference between
the intertie zonal price and the MCP is calledltttertie Congestion Price (ICP). The ICP for a
given hour is calculated in PD-1 depending on wéeth not the PD-1 energy schedule has
more economic transactions than the intertie trasson lines can accommodate. The ICP is
positive when there is export congestion and negathen there is import congestion. This is

discussed in more detail in the “Relevance” seciissociated with Figure 2-17.

Figure 2-15: Import Congestion by Interface Group
November 2014 — October 2016
(number of hours in the unconstrained schedule)
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Commentary and Market Consideration:

Import congestion rose between June and August BéfiBe declining in September and
October. These variations were observed at the thlaan Minnesota and Québec interties. The

higher HOEP in Ontario during August was a majarseaof the increase in import congestion.
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As prices in Ontario came down during September@etdber, there were fewer profitable

import opportunities available and consequentlyarhpongestion decreased.

Figure 2-16: Export Congestion by Interface Group
November 2014 — October 2016
(number of hours in the unconstrained schedule)
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Commentary and Market Consideration:

Export congestion generally trended downwards betviay and August 2016 before coming
back up in September and October. At the Michigéeriie there were approximately 690 hours
of export congestion in September and October;ishitose to a two year high. The low HOEP

in Ontario combined created greater potential fofifable export opportunities in these months.

Table 2-3: Monthly Average Hourly Electricity Spétrices — Ontario and Surrounding
Jurisdictions
May 2016 — October 2016
($/MWh)

Description:

Table 2-3 lists the average hourly real-time spumtgs for electricity, by month, in Ontario and
the surrounding external jurisdictions with whidbatricity intertie traders operating in Ontario

commonly trade. The Ontario price reported reflectly the HOEP and does not include the GA
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or uplift?? Absent congestion at an interface, importers wegeind exporters pay, the HOEP

when transacting in Ontario.

The external prices reported are the real-timetiogal-marginal prices that correspond with the

node on the other side of Ontario’s interface \egich jurisdiction. Québec is a frequent trading

partner, but does not operate a wholesale markkthas is not included.

I . Pennsylvania New
wonn | Onaro | mantovar | WU | s | NI | gersey M
May 12.01 18.66 26.65 20.51 18.87 28.36
Jun 18.69 25.69 33.20 27.35 22.97 32.36
Jul 20.92 30.10 40.27 32.00 28.30 36.95
Aug 30.45 32.06 47.44 34.17 3191 39.33
Sep 15.29 25.15 39.74 27.48 23.64 33.05
Oct 11.46 26.46 38.29 28.72 23.72 31.12

* All prices listed for each jurisdiction reflect the margipakce of energy. Costs associated with capacity, such as
Ontario’s GA or NYISO, PJM, or MISO'’s capacity market® aot considered in inter-jurisdictional trade.

Relevance:
One objective of energy trading is to exploit adge opportunities. Intertie traders attempt to
purchase (export) low-priced power from one jugtidn and sell (import) that power to another

jurisdiction at a higher price to capture the pddéerential.

Price differences between jurisdictions can chdrga one hour to the next due to changes in
any of the numerous factors which determine denfargd weather) and supply (e.g. outages).
Changes in the price differential will impact theedtion of energy trade between those
jurisdictions. Energy trade may not always flomfrqurisdictions with low prices to

jurisdictions with high prices; imperfect informari, timing issues and rapidly changing
conditions can lead to energy trade that at a givea appeared profitable or efficient but
becomes unprofitable or inefficient later. Howearerage prices over longer time horizons are

informative on expected trends in the directioeérgy trade between jurisdictions.

As discussed in the Relevance section associatadrigures 2-15 and 2-16, importers and
exporters in Ontario do not receive or pay the H@EBNngestion exists at an interface in a

22 Exporters pay most uplifts charges, but do notthayGA.
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given hour. Congestion can erode or even reveeseriginal arbitrage opportunity between the
HOEP and the external jurisdiction’s price. Howevke HOEP and the spot price in the
external jurisdiction remain two key pieces of mf@tion in determining whether to import to or

export from Ontario.

Commentary and Market Considerations:
During the Summer 2016 Period, the HOEP was samtly lower than the energy price in all
of the surrounding jurisdictions. As expected, @intavas a net exporter over the period (see

Figure 2-24), often with congested interties inelxport direction (see Figure 2-16).

Figure 2-17: Import Congestion Rent & TransmissidRights Payouts by Interface Group
May 2016 — October 2016

(%)
Description:
Figure 2-17 compares the total import congestion cellected to total transmission rights (TR)

payouts by interface group for the Summer 2016dderi
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Relevance:
As discussed in the Relevance section associatadRigures 2-15 and 2-16, an intertie zonal

price is less than the Ontario price when an ii@éstimport congested; the difference in prices
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is the ICP and is equal to the difference (if dogfween the PD-1 MCP and the PD-1 intertie
zonal price. While the importer is paid the lesag&rtie zonal price, the buyer in the wholesale
market still pays the HOEP. The difference betwibenamount collected from the purchaser and
the amount paid to the importer is known as impavhgestion rent”. Congestion rent accrues to
the IESO’s Transmission Rights Clearing Account @IRaring Account). This account is

discussed in greater detail in the Relevance seassociated with Figure 2-19.

To enable intertie traders to hedge against ttkeofiprice fluctuations due to congestion, the
IESO administers TR auctions. TRs are sold by tiet@nd direction (import or export) for
periods of one month or one year. The owner of asléhtitled to a payment (or “payout”) equal
to the ICP multiplied by the amount of TRs theycheVery time congestion occurs on the

intertie in the direction for which they own a TRRs therefore allow an intertie trader to hedge
against congestion-related price fluctuations lbgueng that intertie traders are settled on the
HOEP and not the intertie zonal price. An intettaaler that holds the exact same amount of
import TRs as the amount of energy they are impgrig perfectly hedged against congestion, as
TR payouts will exactly offset price differencesween the HOEP and the price in the intertie
zone. Payouts to TR holders are disbursed fronTf Bh€learing Account.

While TR payouts should theoretically be offsetdoygestion rent collected, in practice this is
often not the case. One of the main reasons feishhe difference between the number of TRs
held by market participants and the number of mgtoirts/exports flowing during hours of
congestion. When TR payouts exceed congestiorcodlected, the TR Clearing Account is

drawn down; the opposite is true when congestiahgellected exceeds TR payouts.

In addition to congestion rent collected and TRquay, there is a third input to the TR Clearing
Account—TR auction revenues. TR auction revenueshar proceeds from selling TRs (a
payment into the TR Clearing Account). Due to Oiotartwo-schedule price systefh,

transaction failures and intertie de-ratings, treeecongestion events in which a congestion rent

2 Intertie congestion (and thus the ICP and TR pts)ds calculated based on the pre-dispatch un@instl schedule, while
congestion rent collected is based on the real-thorestrained schedule. To the degree that the ippatth unconstrained
schedule differs from the real-time constrainedesicifie, TR payouts may differ from congestion resitected. In the extreme,
congestion may occur in one directiang. import) in the pre-dispatch unconstrained schedolg the real-time constrained
schedule has net transactions in the oppositetitire@.g.export). In this case, import TR payouts are rmeaate negative import
congestion rents are “collected”.
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shortfall arises; instead of remaining revenue naguhese events draw down the TR Clearing
Account. These shortfalls are covered primarilyli®/auction revenues. The Panel has
previously expressed the view that TR auction reeershould be for the benefit of consumers
in the form of a reduction in transmission charffds.that context, every dollar of congestion

rent shortfall represents a dollar that does notueecto the benefit of Ontario customers.

Note that interties with a high frequency of impoohgestion hours (see Figure 2-15) do not
necessarily correlate with high import TR payoutd anport congestion rent, primarily because
of the differences in intertie capacity (and thi&sTold) at each intertie.

Commentary and Market Consideration:

In the Summer 2016 Period, TR payouts exceededrirapagestion rent collected by $350,000
across all interties; a relative balance when caoagp#o past reporting periods. TR payouts
exceeded congestion rents primarily at the Manitot&face, in part due to the high failure rate

of import transactions on the Manitoba interfaase($able 2-7).

Figure 2-18: Export Congestion Rent & TR Payouts byterface Group
May 2016 — October 2016

($)
Description:
Figure 2-18 compares the total export congestiaohaellected to total TR payouts by interface

group for the Summer 2016 Period.

24 If there were no TRs in Ontario, but all otherexdp of the market design were retained, congestionwould still be
collected by the IESO whenever there was congestican intertie. Those congestion rents are thee pmiporters and exporters
are prepared to pay for scarce transmission capacigjgesting that rents might be paid to trandornisswners. But as the
transmission companies are rate-regulated entitigscongestion rents paid to them would presumadlysed to offset their
regulated revenue requirement. Thus, their custef@ntario consumers) would benefit from congestéris. For more
information on the TR market and the basis for alising funds from the TR Clearing Account to offsahsmission service
charges, see pages 146-160 of the Panel's JandaByMonitoring Report, available at:
http://www.ontarioenergyboard.ca/oeb/_Documents/MEP_Report_Nov2011-Apr2012 20130114.pdf
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Relevance:
When there is export congestion, the intertie zpniak is greater than the Ontario price. See the
Relevance section associated with Figure 2-17 wiiédtribes the relationship between

congestion rents and TR payments in regards toringpogestion.

Commentary and Market Consideration:

Across all interfaces, export TR payouts were icess of congestion rent collected by $1.5
million. The Michigan interface, which was the mbasavily export-congested interface in the
Summer 2016 Period (see Figure 2-16), saw congesigs collected exceed TR payouts by
$9.1 million, while conversely the New York inteceasaw TR payouts exceeding congestion

rents collected by $7.5 million.

Manitoba experienced a shortfall in congestiong@ft$3.1 million. Manitoba also experienced
the highest rate of export failures during the S@ng016 Period (see Table 2-6) which

contributed to the under collection of congestients. If a scheduled export transaction fails in
an hour where congestion existed, congestion @4 gncollected as no energy is purchased,
though the transaction contributed to congesttdhainterface in pre-dispatch. The Panel has

previously recommended that traders that fail matisns for reasons within their control should
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be required to pay the foregone congestion reus, thaintaining the balance in the TR Clearing

Account®

Table 2-4: Average Long-Term (12-month) TR Auctiérices by Interface and Direction
November 2015 — October 2016
($/IMW)
Description:
Table 2-4 lists the average auction prices forrmegawatt of long-term (12-month) TRs sold for
each interface, in either direction, since Noven5 (these TRs would have been valid

during the Summer 2016 Period).

Direction A%ﬁ;{g“ Perlo\(/jaﬂtlj?s are Manitoba | Michigan | Minnesota \'(\ﬁ(v Québec
Nov-15 Jan-16 to Dec-16 1,735 389 3,707 224 1,850
Import Feb-16 Apr-16 to Mar-17 1,796 339 3,487 208 1,118
May-16 Jul-16 to Jun-17 1,437 350 1,564 252 1,259
Aug-16 Oct-16 to Sep-17 2,208 164 3,006 384 2,662
Nov-15 Jan-16 to Dec-16 8,828 61,875 19,034 29,036 4,388
Export Feb-16 Apr-16 to Mar-17 19,595 78,135 25,276 34,165 2,98D
May-16 Jul-16 to Jun-17 31,341 113,934 42,647 48,881 3,72b
Aug-16 Oct-16 to Sep-17 | 29,144 101,732 30,813 40,548 3,25p
Relevance:

If an auction is efficient, the price paid for omegawatt of TRs should reflect the expected
payout from owning that TR for the period. Thigguivalent to the expected sum of all ICPs in
the direction of the TR over the period for whible TR is valid. The greater the expected
frequency and/or magnitude of congestion on thertilet, the more valuable the TR. Assuming
an efficient auction, auction revenues signal migplagticipant expectations of intertie
congestion conditions for the forward period.

Commentary and Market Consideration:
With the exception of the Québec interface, lormgatexport TR prices have increased

significantly since the November 2015 auction, aating that TR holders expected that export

% See the Panel’'s May 2017 Monitoring Report, page81, available ahttps://www.oeb.ca/sites/default/files/msp-report-
nov2015-apr2016_20170508.pdéfs noted in chapter 1, the IESO has indicatetlitheould review this matter and determine an
appropriate avenue to address the issue.
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congestion on the interties would not only persigtlikely increase through to the summer of
2017. In the four auctions held from November 2 Bugust 2016, the highest prices were for
long-term export TRs on the Michigan interface ($8B4/MW); true to expectations, the export
direction on the Michigan intertie experienced tiest frequent and costly congestion of all the

interties in the Summer 2016 Period.

Table 2-5: Average Short-Term (One-month) TR Aucti®rices by Interface and Direction
November 2015 — October 2016
($/MW)

Description:
Table 2-5 lists the auction prices for one megawkshort-term (one-month) TRs sold at each
interface, in either direction, since November 2015

Direction sl T.RS Manitoba Michigan Minnesota | New York Québec

are Valid

Nov-15 165 15 122 15 5
Dec-15 117 0 201 0 28
Jan-16 103 0 327 1 20
Feb-16 121 0 143 0 28
Mar-16 98 0 126 0 40
Apr-16 113 14 130 0 82

Import
May-16 78 16 211 1 210
Jun-16 87 12 79 11 21
Jul-16 97 19 87 4 35
Aug-16 67 1 113 15 112
Sep-16 150 2 162 30 203
Oct-16 126 15 124 8 351
Nov-15 310 4,009 - 2,297 72
Dec-15 457 4,494 - 1,208 220
Jan-16 1,001 4,621 - 1,305 826
Feb-16 1,510 6,145 - 1,655 355
Mar-16 2,612 7,373 - 2,875 186
Apr-16 2,320 6,586 - 1,523 10
Export
May-16 3,050 8,005 - 1,488 16
Jun-16 3,626 8,656 4,233 4,380 50
Jul-16 4,133 10,848 - 3,085 8
Aug-16 2,020 5,394 2,334 2,664 3
Sep-16 720 7,395 1,001 2,269 7
Oct-16 2,002 11,108 - 2,305 8
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Relevance:
As discussed in the Relevance section associatedlable 2-4, auction revenues signal market

participant expectations of intertie congestionditons for the forward period.

Commentary and Market Consideration:

Short-term auction prices in the Summer 2016 Pexiek reflective of the relative frequency of
congestion experienced at each interface. ImpostW&e consistently cheaper than export TRs
due to the net export position in which Ontariotioely finds itself; Michigan had the most
frequently congested interface (see Figure 2-18)the highest TR auction prices throughout
the Summer 2016 Period.

Figure 2-19: Transmission Rights Clearing Account
November 2011 — October 2016

(%)
Description:
The TR Clearing Account is an account administéngethe IESO to record various amounts
related to TRs. Figure 2-19 shows the estimateahigal in this account at the end of each month

for the previous five years, and well as a breakdbwits component transactions.
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Relevance:

The TR Clearing Account balance is affected by fiyges of transactions:
Credits
» Congestion rent received from the market

« TR auction revenues

* Interest earned on the TR Clearing Account balance
Debits
* TR payouts to TR holders
» Disbursements to Ontario market participants
Tracking TR Clearing Account transactions over aqokeof time provides an indication of the
health of the TR market and the policies that goverThe account has a reserve threshold of
$20 million set by the IESO Board of Directors; disnin excess of this threshold are intended to

be disbursed to wholesale loads and exporters aemially or as directed by the IESO Board of
Directors.
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Commentary & Market Considerations:
In the Summer 2016 Period, the balance in the T@®u@ig Account increased by $18 million,
from $85 million at the end of the Winter 2015/1éiBd, to $103 million, $83 million above the
Reserve Threshold. This change was composed of:
* $156 million in revenue:
o $91 million in congestion rent collected
0 $65 million in auction revenues
o $0.2 million in interest
¢ $138 million in disbursements:
0 $93 million in TR payments to rights holders
o $45 million in disbursements to Ontario consurfters
Total congestion rent shortfall for the period v@gproximately $1.86 million, representing
money that was paid to intertie traders. Whileghm remains significant, it represents a
significant improvement from the $13 million in @@stion rent shortfall experienced during the
Winter 2015/2016 Period.

2 Demand
This section discusses Ontario energy demand éoSthmmer 2016 Period relative to previous

years.

Figure 2-20: Monthly Ontario Energy Demand by Clagsand Class B Consumers
November 2011 — October 2016
(TWh)
Description:
Figure 2-20 displays energy consumption by all @ateonsumers in each month of the past
five years, broken down by demand from Class A@lags B consumers. The Figure represents
total Ontario demand — not grid-connected demaimdtkat it includes demand satisfied by

embedded generatdis.

26 On June 2, 2016, the IESO announced a lump summrdisment from the TR Clearing Account of $45 miillthat was to
occur during the June 2016 billing cychetp://www.ieso.ca/sector-participants/ieso-new$6206/transmission-rights-clearing-
account-disbursement

27 Monthly embedded Class A consumption data mayndienrstated as available data does not identifgtiamtity of behind-
the-meter generation by consumer class. For méoeniation, see pages 105-109 of the Panel's A@i52Monitoring Report,
available athttp://www.ontarioenergyboard.ca/oeb/_Documents/MEP_Report Nov2013-Apr2014_20150420.pdf
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Relevance:

Ontario monthly consumption information shows seaseariations in consumption and year-

to-year changes in consumption patterns. The bovakaf consumers into Class A and Class B
helps identify their respective monthly demand pesf

Commentary and Market Consideration:

The peak monthly consumption during the Summer Zdr6od was 13.4 TWh, which was the
highest monthly peak since the November 2013 —I 2014 winter period when Ontario was
experiencing an abnormally cold winter. Total dethdaring the Summer 2016 Period was 70.7

TWh, a modest increase in demand from the SummiEs Period due to above normal
temperatures.

Seasonal changes in Ontario demand are attribirrezstentirely to Class B consumers, which
include residential, small and medium commercia simall industrial loads. Demand from

Class A consumers, a group primarily composedadiistrial loads and large commercial
consumers, exhibit little of the seasonality evideom Class B consumers.
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3 Supply

During the second and third quarters of 2016, 118 M nameplate generating capacity was
added to the IESO-controlled grid. This new grigwoected capacity consisted of gas (0.8 MW),
wind (99.3 MW) and hydro (18.9 MW) generation. Aetend of the third quarter of 2016, grid
connected generation capacity totalled 36,070 Mdsisting of nuclear (12,978 MW), gas-
fired (9,934 MW), hydroelectric (8,451 MW), wind,@23 MW), biofuel (495MW) and solar
generation (280 MW3?

During the second and third quarters of 2016, 148 & nameplate IESO-contracted generating
capacity was added at the distribution level. Tigw distribution-level capacity (or ‘embedded’
capacity) consisted of solar (50 MW), wind (36 MWas-fired and combined heat and power
(46 MW) and energy from waste (14 MW). At the efidhe third quarter of 2016, IESO-
contracted embedded capacity totalled 3,119 MWsisting of solar (1,926 MW), wind (534
MW), hydroelectric (268 MW), gas-fired and combirtesht and power (259 MW), biofuel (108
MW) and energy from waste (24 M\#A.

Figure 2-21: Resources Scheduled in the Real-Timarket (Unconstrained) Schedule
November 2011 — October 2016
(TWh)
Description:
Figure 2-21 displays the share of real-time uncanstd production schedules from November
2011 to October 2016 by resource or transactioe: tyind, coal, gas-fired, hydroelectric,
nuclear and imports. Solar and biofuel are excludea the figure as they contribute minimally

to the total grid-connected resources scheduleeahtime.

28 A more detailed examination of medium-term supgpacity in Ontario is available from the IESO’gukarly-published 18-
month outlooks, available dittp://www.ieso.ca/sector-participants/planning-dmecasting/18-month-outlook

29 Capacity totals were obtained from the IESO 18 tmautlook reports which can be found fetip://www.ieso.ca/sector-
participants/planning-and-forecasting/18-month-@ukl

3 Embedded capacity additions and totals were obdsfirom the quarterly Ontario Energy Reports, whiah be found at:
http://www.ontarioenergyreport.ca/index.php
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Relevance

This figure displaysthe evolutiorof Ontario’s changing m of reattime energy supp.
Changesn the resources schedu maybe the resulof a number ofactors,such as changes
energy policy or seasot variations (for example, during the spring snowroelfreshet’ wher

hydroelectic plants hae an abundant supply of fue

Commentary and Market Consideratior
Comparingthe Summer 201ltanc Summer 201 Periods, the composition of resources schedt
to meet demand in the unconstrained schedule wgeslyaunchanged, save for a mct increase

in the quantity of imports schedul

Figure 2-22: Average Hourly Operating Reserve Scheduled by d&Rese Type
November 201- October 201
(MW)
Description
Figure 222 displayshe sharef realtime unconstraineOR schedule from November 204 to

October 2016 by resource or transaction : hydroelectric, ge-fired, imports, dispatchab
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loads, and voltage reduction (taken as a contt@rby the IESO¥! Changes in the total

average hourly operating reserve scheduled refteaniges in the OR requirement over time.
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Relevance:

This figure reflects the evolution in Ontario’s dgang mix for OR supply as well as changes in
the OR requirement over time. Changes in scheddRanay result from a variety of factors
such as changes in energy policy or seasonal imarsatwhile changes to the OR requirement

may result from changes in grid configuration anthges, among other factdfs.

Commentary and Market Considerations:

The amount of OR scheduled in the Summer 2016 eeimained stable relative to the Summer
2015 Period. The composition of resources schedale@R changed slightly: the amount of

OR supplied by gas-fired resources increased byi#e the amount supplied by hydroelectric
and dispatchable load resources combined fell byl6%orts, biofuel and voltage reduction

continued to play a minor role, together contribgtiess than 1% of the total OR scheduled.

%1 The IESO inserts standing offers in the OR offacls that represent the IESO’s ability to use 3% 3% voltage reductions or
forego the 30-minute OR requirement (under speciitditions) to meet OR needs. The offers haveealpfined price and
quantity and are only scheduled in real-time, név@re-dispatch. Voltage reductions are an outafket control action taken
by the IESO when the market cannot provide enougblg to meet forecasted demand and reserve rengives.

%2 The total energy available from the 10-minute O&tket must be enough to cover the single largesiragency on Ontario’s
electricity grid, with at least 25% of that eneapailable as 10-minute spinning reserve. The &algy available from the 30-
minute OR market must be enough to cover half ¢eesd largest contingency on Ontario’s grid.
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Figure 2-23: Unavailable Generation Relative to ltaled Capacity
November 2014 — October 2016
(MW)33

Description:

Figure 2-23 plots the monthly minimum and maximuraikble capacity, accounting for
unavailable generation capacity due to planned@med (i.e. unforeseen) outages and de-rates,
unavailable capacity from intermittent and selfesihling generators and constrained generation
capacity due to operating security limits from Ninaer 2014 to October 2016. For reference,
the figure also includes the monthly peak marketated, excluding imports?
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Relevance:

The availability of generating capacity and theez the supply cushion are key factors in
determining market prices.

33 Until the May 2017 Monitoring Report, this figureported planned and forced outages and derativeelo capacity. The
Panel revised the methodology by which it repontsinavailable generation capacity to also inclugkcheduled capacity from
self-scheduling resources and capacity that is madeailable due to security limits on the hightagk grid, in addition to
planned and forced outages and derates. In additiermanner of reporting unavailable generatigracty has changed; it is no
longer reported as a percentage of capacity. Als,she data reported in this figure will not aligith similar data published in
previous Panel reports.

34 Unavailable generation capacity data was obtafireed adequacy reports published daily by the IEB@ maximum and

minimum hours of the month were used. Daily, weekid monthly market summaries published by thedESn be found om
the IESO website, available attp://www.ieso.ca/power-data/market-summaries-iaech
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Commentary and Market Consideratior

An increase in planned outages nuclear and gas generation facilities were the mesason fo
outages reaching 40% of installed capacity by titead the Summer 201 Perioc. Three nuclea

reactors underwent planned maintenance and theéorgfiment of Darlington Unit 2 begin
mid-Ocbber.

4 Imports, Exports and Net Expor

The data used in this sect is based on the unconstrairsequence as schedules in-

sequenc directly affect market pric.. The unconstrained schedules may not reflect bptvaer
flows.*®

Figure 2-24: Total Monthly Imports, Exports & Net ixports
November 201~ October 201
(TWh)

Description

Figure 224 plots total monthl imports, exports and net exports from November 20:

October 2016. Exports ¢ represented by positive values while imports apeegented b
negative value
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3 Although the constrained schedules provide a bpitéure of actual flows of power on the intertiggeydo not provide
information ot intertie congestion prices the Ontario uniform pric.
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Relevance:

Imports and exports play an important role in datemg supply and demand conditions in the
province, and thus affect the market price. Tragkiat export transactions over time provides
insight into supply and demand conditions in Owtaelative to neighbouring jurisdictions.
Periods of sustained net exports, such as the Su0ié Period, indicate times of relative
energy surplus in Ontario, while sustained permidset imports, such as during the mid-2000s,

indicate periods of relative scarcity.

Commentary and Market Considerations:

Ontario was a net exporter in each month of therB8en2016 Period, totalling 5.7 TWh, down
from 6.7 TWh in the Summer 2015 Period. High Omtaiemand in August 2016 resulted in
total imports reaching the highest monthly impotat over the last two years. As was the case
in the Summer 2015 Period, Québec was the prin@armce of imports (see Figure 2-25).

Figure 2-25: Net Exports by Interface Group
November 2014 — October 2016
(GWh)

Description:

Figure 2-25 presents a breakdown of net exporta fd@vember 2014 to October 2016 for each
of Ontario’s five neighboring jurisdictions: Manlita, Michigan, Minnesota, New York and
Québec. Net exports are represented by positiveesalhile net imports are represented by

negative values.
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Relevance:

This figure shows how Ontario’s energy trading watith external jurisdiction evolves over
time.

Commentary and Market Considerations:

During the Summer 2016 Period, both the Québedwinligan interfaces had monthly totals
representing two year highs. Québec was a net texpdelivering a high of 946 GWh in August,

and Michigan was a net exporter reaching a highB8f GWh in May (and nearly achieving that
high again in August and September).

Compared to the Summer 2015 Period, net expottedilichigan, Minnesota, Manitoba and
New York interfaces were all higher, together imsiag by 786 GWh, while net imports from
Québec more than doubled to 1,862 GWh. All tokt,exports decreased by just over 1 TWh.

Table 2-6: Average Monthly Export Failues by Interface Group and Cause
Winter 2015/16 & Summer 2016 Periods
(GWh and %)

Description:

Table 2-6 reports average monthly export curtaiks@nd failures over the Summer 2016 and

Winter 2015/16 Periods by interface group and catlise failure and curtailment rates are
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expressed as a percentage of total (constraingdytsxover each interface, excluding linked

wheel transaction¥.

Average Monthly Export Failure and Export Failure and Curtailment Rate
Average Monthly Curtailment (GWh) (%)
Interface Exports (GWh)
Group ISO Curtailment MP Failure ISO Curtailment MP Failure
Summer | Winter | Summer | Winter |[Summer | Winter | Summer | Winter | Summer | Winter
2016 | 2015/16 2016 | 2015/16 2016 | 2015/16 2016 | 2015/16 2016 | 2015/16
New York 277.8 386.3 1.0 1.8 57 83 0.4 0.5 2.0 P.1
Michigan 326.3 348.1 1.4 15 4.7 3|2 0.4 0.4 1.4 0.9
Manitoba 50.6 79.9 3.7 2.4 14.8 16/3 7.2 3.2 29.1 J0.4
Minnesota 20.4 6.0 0.6 0.7 0.5 0.p 2|7 2.7 2.6 B.7
Québec 60.6 93.2 0.6 4.2 0.4 13 1i1 4.5 0.7 .4
Relevance:

Curtailment (ISO Curtailment) refers to an actiaken by a system operator, typically for
reliability or security reasons. Failure (MP Fa@yron the other hand, refers to a transaction that

fails for reasons within the control of the margatticipant (such as a failure to obtain

transmission service).

Failed or curtailed exports reduce demand betwé&ed Bnd real-time. These short-notice
changes in demand can lead to a sub-optimal Iéueteytie transactions given the market prices
that prevail in real-time, and may contribute tous Baseload Generation conditions. The

IESO may dispatch down domestic generation or tumaorts to compensate for MP Failures

or ISO Curtailments.

Commentary and Market Considerations:
The Manitoba interface continues to experience &ifalure percentage that far exceeds the

failure rate experienced at other interties: 29id%e Summer 2016 Period versus 20.4% in the

Winter 2015/16 Period and 31.1% in the Summer Z2drtod.

% A linked wheel transaction is one in which an imgmd an export are scheduled in the same haus wieeling energy
through Ontario.
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Table 2-7: Average Monthly Import Failures by Inteace Group and Cause
Winter 2015/16 & Summer 2016 Periods

Description:

(GWh and %)

Chapter 2

Table 2-7 reports average monthly import failuned eurtailments over the Summer 2016 and

Winter 2015/16 Periods by interface group and calise MP Failure and ISO Curtailment rates

are expressed as a percentage of total importkjceg linked wheel transactions.

Average Monthly AEEL I\Cllg:ltg;ll?/n:an;?%r\t/vlzhallure e Import Failure and Curtailment Rate %
Interface Imports GWh
Group ISO-Curtailment MP-Failure ISO-Curtailment MP-Failure
Summer | Winter Summer | Winter Summer | Winter Summer Winter Summer | Winter
2016 2015/16 2016 2015/16 2016 | 2015/16 2016 2015/16 2016 2015/16
New York 20.9 1.4 0.1 0. 0.2 0.0 0/4 0.6 1.1 B.8
Michigan 5.9 1.2 0.1 0.2 1.6 0.4 1)1 16.6 27.5 387
Manitoba 28.4 34.8 5.6 5.9 0.4 03 19,7 16.9 1.3 .8
Minnesota 2.0 8.2 0.1 0.9 0.2 0.f 714 115 11.8 B.8
Québec 196.5 85.7 2.5 2.6 0.p 0)1 1,3 3.1 D.1 D.1
Relevance:

Failed or curtailed imports reduce supply betwdenRD-1 and real-time. This change in supply

can lead to a sub-optimal level of intertie tratisss and may contribute to increases in price.

The IESO may dispatch up domestic generation dait@xports to compensate for MP Failures
and I1SO Curtailments.

Commentary and Market Considerations:

The average monthly import quantity from Québecihaeased to 197 GWh, significantly
higher than the 86 GWh and 136 GWh experiencedduhie Winter 2015/16 and Summer
2015 Periods, respectively. Despite the increasgaitment quantities and rates on the Québec

interface were lower than in the previous two répgrperiods.

Michigan continues to experience a high MP Faihate on relatively low volumes, at 27.5% in
the Summer 206 Period.
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Chapter 3

Chapter 3: Analysis of Anomalous Market Outcomes

1 /ntroduction

This chapter examines the market outcomes assdaiatie anomalous prices and payments
from May 1, 2016 to October 31, 2016 (Summer 20460d€), making comparisons to the May
1, 2015 to October 31, 2015 period (Summer 201®m&eas appropriate.

Traditionally, the Panel's analysis of anomalousrds has focussed on high and negative
Hourly Ontario Energy Prices (HOEP), as well asanses of high uplift such as Congestion
Management Settlement Credit (CMSC) payments atedtie Offer Guarantee (I0G) payments.

More recently, the Panel has also reported on paismeade under the Real-Time Generation

Cost Guarantee (RT-GCG) program and the Day-Aheadriitment Program (DACP) where
they are of particular interest. Payments made uh@eDACP are referred to as Day-Ahead

Production Cost Guarantee (DA-PCG) payments. Athefabove payments are recovered from

consumers (and exporters) through uplift charges.

The Panel has established a number of thresholdsmtify anomalous events. Table 3-1

displays the number of events that exceeded thel'Bdhresholds during the Summer 2016

Period, with comparisons to the Summer 2015 Period.

Table 3-1: Summary of Anomalous Events
May 2016 — October 2016 & May 2015 — October 2015

(Number of Events)

Number of Events Number of Events
Anomalous Event Threshold Y tlo 2o Y tlo 2o
October 31, 2016 October 31, 2015
HOEP > $200 13 9
HOEP < $0 735 452
Energy CMSC > $1 million/day 7 0
Energy CMSC > $500,000/hour 1 0
OR Payments > $100,000/hour 20 15
10G > $1 million/day 0 0
10G > $500,000/hour 0 0

1.1 Summary of High-Price Hours

During the Summer 2016 Period, there were 13 haben the HOEP was greater than
$200/MWh; in 10 of these 13 hours, there were ajsrating reserve (OR) payments in excess

PUBLIC 61



Market Surveillance Panel Report Chapter 3
May 2016 — October 2016

of $100,000. Having analyzed these hours, the Resetoncluded they were largely the result
of the following:

* Relatively high market demand,;

» Variable generation shortfall (actual output beltw forecast); and

+ Demand forecast errors.
In these hours, ample supply conditions in preatidpresulted in relatively low prices and few
gas-fired facilities being committed to generateti/few gas-fired facilities online to provide
relatively inexpensive ramping capability and Ofe system had limited ability to respond to
the shortfall of variable generation and the insesima demand that occurred from pre-dispatch
(PD-1) to real-time, resulting in high HOEPs angthOR payments. These circumstances
contributed to the two highest-priced hours in$uenmer 2016 Period: on June 9, 2016, the
HOEP for Hour Ending (HE) 20 and HE 21 was $1,608/8Vh and $1,327.89/MWh

respectively.

As illustrated in Figure 3-1, almost all 13 higheerhours, marked in red, occurred during net
supply shortfall conditions (defined as hours inakithe sum of demand under-forecast and
variable generation shortfall are positive, cregtighter supply conditions in real-time relative
to PD-1).
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Figure 3-1: HOEP by Net Supply Conditions
May 2016 — October 2016
(MW)
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In one of the hours during which there was a npplushortfall (HE 19 on October 23, 2016), a
manual error made by the IESO in the operatiomefare-dispatch wind forecasting tool
overstated the variable generation shortfall byertban 1,540 MW. While this error had the
initial effect of driving the HOEP to an artificlglhigh level, the IESO corrected the forecast
and administratively lowered the HOEP for the himu$257/MWh after the fact.

There were also two high-price hours that did a&etplace in net supply shortfall conditions.
The first was HE 17 on September 6, 2016. In tbisrhconditions from PD-1 to real-time
remained fairly consistent, with a modest net syppkess of 6 MW. Nevertheless, high Ontario
demand above 22,000 MW and a thin supply cushicessitated the dispatch of more
expensive hydroelectric generation for half therhadnich resulted in an HOEP of
$201.31/MWh.

The second was HE 18 on September 26, 2016. Imasinbd the other high-price hours, during
this hour there was initially a relatively larget sepply excess of 350 MW in real-time relative
to PD-1. While such excess supply conditions tyljicarrespond to a lower HOEP than the
PD-1 Market Clearing Price (MCP), in this instatice HOEP was ultimately much higher at
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$332.39/MWh. The increase in price from PD-1 td-teme was the result of a loss of
generation that materialized from interval 8 t@mal 9 of HE 18, when the energy MCP and
OR MCP increased from below $100/MWh to $1999.99/MWhe loss of supply was in part
the result of a hydroelectric facility that was mdged by 173 MW in interval 9. Additionally, an
issue with the IESO’s wind forecasting tool resdilie wind output appearing artificially high in
the unconstrained schedule during HE 18, resuitiragtificially supressed prices for the first
eight intervals. In interval 9 of that hour, theagtity of artificial supply decreased to more
accurately reflect actual wind output, putting upavaressure on price. Compensating for this
loss of supply in five minutes required schedulmgher-priced gas-fired resources from the
energy and OR market, resulting in the high-pricerh

1.2 Summary of Low-Price Hours

There were 735 hours when the HOEP was non-pogies® or negative) during the Summer
2016 Period, an increase relative to the Summes P@tiod when there were 452 such hours. A
non-positive HOEP may arise as a result of low @mi@demand, failed export transactions or
abundant supply offered at negative prices, amaomgr @auses. A contributor to the increase in
non-positive price hours during the Summer 20160eexas the addition of more wind and

solar capacity, which offers energy at non-posigiviees. Between the Summer 2015 Period and

the Summer 2016 Period, 829 MW of new grid-conrieatind and solar capacity was added.

1.3 Summary of Anomalous Uplift Payments
In the Summer 2015 Period, there were no days arshia which the Panel's CMSC and I0G
thresholds were exceeded. The same is true ofd@@ents in the Summer 2016 period.

However, there were eight anomalous CMSC everttseiSummer 2016 Period.

There was one hour during the Summer 2016 Peritdmore than $500,000 in CMSC
payments: in HE 1 on July 23, 2016, there was E8IBin CMSC payments, most of which was
the result of ramp-down CMSC paid to a gener&tor.

%7 In section 2.2 of Chapter 3 of the Panel's MayZ2BIbnitoring Report, the Panel estimated that CMBg@ments caused by
ramp down would have been reduced by $1.9 millilomfJune 25, 2015 to December 7, 2016 (includieghbur noted here) if
the market rule change had taken effect on Jun2® when the change was approved. However, imgi&tion of the
market rule change was delayed to December 8, @0é&&o the relative complexity of the required olusion.

PUBLIC 64



Market Surveillance Panel Report Chapter 3
May 2016 — October 2016

Table 3-2 presents the seven instances of CMSC guatgrthat exceeded the Panel’s daily
CMSC threshold of $1,000,000.

Table 3-2: CMSC Payments Exceeding the Panel's R&IMSC Threshold
May 2016 — October 2016

(%)

Date CMSC Payments
2016/07/23 $2,164,848
2016/07/24 $1,778,072
2016/08/04 $1,648,947
2016/08/10 $1,580,464
2016/08/11 $1,462,285
2016/09/07 $1,142,533
2016/08/13 $1,087,558

The high CMSC payments on July 23, 2016 and July2@46 were partially the result of a
single dispatchable load (Load A) receiving sigrfit constrained-off CMSC payments. On
July 23, Load A received $942,168 in constraindd=diISC payments (43.5% of the daily total
CMSC); on July 24, the same load received anoth@8®,089 in constrained-off CMSC
payments (60.9% of the daily total CMSC). The IB&@ informed Load A in HE 20 of July 21
that the circuits in its vicinity would be on outafpr several days, but despite being aware that
its energy consumption would be limited by grid ditions Load A bid at $1,999/MWh, thereby
maximizing its constrained-off CMSC payments fag thuration of the outage.

On August 4, 2016, CMSC payments amounted to $198Z8During this day, hourly Ontario
demand was relatively high from HE 8 to HE 23, vatheak demand of 22,521 MW in HE 18.
As a result, a gas-fired facility with high-pricedergy offers (above $200/MWh) was
constrained on in order to relieve a zone withrti@iine limit concerns, resulting in over
$430,000 in CMSC payments throughout the day. €heimder of the CMSC payments were

paid to various domestic resources and intertaetmthat received less than $100,000 each.

The remaining four high CMSC days all experienciggh Ii©Ontario demand well above 20,000
MW, which led to transmission constraints resuliim@MSC payments to multiple market
participants for various measures such as constgaon domestic generation and curtailing
exports in real-time. In another instance, as dised in Section 2.1, an equipment concern at a

dispatchable load resulted in significant constdioff CMSC payments.
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2 Analysis of Other Anomalous Events

Anomalous events (market outcomes that fall outgreéeicted patterns and norms) do not
necessarily result in high prices or large upléyments, nor are they necessarily confined to a
single hour or day. Since its May 2017 MonitoringpRrt, the Panel has expanded its analysis of
anomalous events beyond those which meet or exgreedetermined thresholds. Other criteria
for assessing events include: the appropriaterfabe onarket outcome relative to the Market
Objective and the Market Rul&Sthe novelty and frequency of an unexpected ewat;the
relevance of the outcome to current IESO initiagiaed stakeholder engagements. The Panel's
approach is informed by the historic thresholdsstaamarized in the preceding sections, but has

been expanded to include other relevant eventp@epriate.

In the section that follows, the Panel reports m@a@omalous event during the Summer 2016
Period relating to a dispatchable load operatindeurconstraints arising at its facility.

2.1 Dispatchable Loads Operating under Operational Ctnasnts

Relevance

The Market Rules permit generators to requestralterdispatch instructions in situations where
following the IESO’s initial instructions would eadger the safety of any person, damage
equipment or violate any applicable law (referre@$ SEAL-related constraints). In such
situations, generators are required to notify 8@ of their inability to follow dispatch
instructions and to request that their dispatchdrestrained to reflect their revised level of

output.

While it is appropriate for generators to requkat their dispatch be constrained to respect
SEAL-related conditions at their facilities, itiappropriate for them to receive CMSC
payments as a result given that the constrairgégssitated by conditions at the facility rather
than by conditions on the IESO-controlled gridDiecember 2011, the IESO implemented a
market rule amendment to allow the recovery of CMagments made to generators when they

are unable to follow their initial dispatch insttionis by reason of a SEAL-related constraint.

38 Section 2 of Chapter 1 of the Market Rules stttasthe objective of the IESO-administered markete promote an
efficient, competitive and reliable market for thbolesale sale and purchase of electricity andlanciservices in Ontario.
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While provisions exist to recover CMSC payments enadder SEAL-related constraints for
generators, the same is not true for such paymémts made to dispatchable loads. The Panel
sees no reason why this outcome would be apprepgdatthe root cause of the payments is the
same in both cases. In the following section theePhighlights one example of a dispatchable
load receiving CMSC payments associated with atcaing necessitated by conditions at the
facility, similar to a SEAL-related constraint.

Analysis

In HE 19 on August 10, 2016, a dispatchable lo&arined the IESO that it could not follow its
expected dispatch due to issues at its facilitye I[HS5O placed a manual constraint of 0 MW
from HE 20 to HE 22 to reflect expected consumpbgrthe load. This resulted in over
$360,000 in constrained-off CMSC payments, asdhd’s original bids at $1,999/MWh were

still in effect.

The conditions at the dispatchable load that néedsd the operational constraint in this case
may not fall into the SEAL categories specifiedtie Market Rules that currently apply to
generators. Nonetheless, it is a clear exampleded@atchable load receiving CMSC payments
due to an operational constraint specific to itslitg, and in this regard it is similar to a SEAL-
related constraint. In the Panel’s view, it is ipagpriate that dispatchable loads are compensated
for SEAL-related and other operational constraamising from conditions at their facilities. The
IESO should also examine whether the scope ofuhert provisions that allow it to recover
CMSC payments from generators in relation to SEAlated constraints should be expanded to

cover any other operational constraints arisingifamnditions at the generator’s facility.

Recommendation 3-1:

The Independent Electricity System Operator shouttgplement rules that allow it to recover
Congestion Management Settlement Credit paymentslento dispatchable loads when those
payments are the result of an operational constraarising from conditions at the
dispatchable load'’s facility. The IESO should alexamine whether the scope of the current
provisions that allow it to recover CMSC paymentsrh generators in relation to SEAL-
related constraints should be expanded to cover attyer operational constraints arising from

conditions at the generator’s facility.
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Chapter 4: Matters to Report in the Ontario Electricity Marketplace

1 /ntroduction

In this chapter, the Panel discusses potential @aidsign deficiencies or concerns related to
market participant conduct or activities of the E®at are not necessarily linked to events
during the May 1, 2016 — October 31, 2016 reportiagod.

2 New Matters

2.1 Constrained-on CMSC for Exporters

In its January 2010 Monitoring Report, the Panehitfied that exporters may use strategic bids
to obtain significant Congestion Management SetlenCredit (CMSC) payments during
periods of excess local supply. Periods of exassa supply are particularly prevalent in the
Northwest, a chronically congested region due tmdant hydroelectric generation, low demand
and relatively limited transmission capacity lingii to other load centres in Ontario. Such
transmission constraints cause a divergence bettheddourly Ontario Energy Price (HOEP)
and local nodal prices; this is evident in the Swn&016 Period when the average hourly nodal
price in the Northwest was -$48/MWh, while the aga HOEP was $18/MWh. Notionally,

a -$48/MWh price implies that all suppliers schedut that price were willing to pay

$48/MWh or more to supply enerdyOf course, a -$48/MWh average price over a sixtimon
period is not reflective of the underlying econosnod supply in the region. In other words,
suppliers to the Northwest did not actually havedg this amount to deliver energy; instead,
they were paid the HOEP, or roughly $18/MWh on ager The disconnect between the average

nodal price and the HOEP is just one consequen@mtrio’s two-schedule system.

When scheduling exports, the IESO’s dispatch tealts the -$48/MWh average nodal price as
though it reflects underlying economics. As illaséd in Figure 4-1, this provides exporters with
an opportunity to receive constrained-on CMSC paymien the basis of the spread between

their bid price and the HOEP. To be constrainedlmmgexporter’s bid price must be higher than
the nodal price but lower than the HOEP. Sincebilés economic in the constrained sequence

(which had an average nodal price of -$48/MWh)ungconomic in the unconstrained sequence

% This also implies that all exporters schedulethat price were willing to be paid that price ormmto take power from the
Northwest and deliver it to neighbouring jurisdicts.
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(which had an average HOEP of $18/MWh), the exisarbnstrained-on. The greater the spread
between the exporter’s bid price and the HOEPhtigker the constrained-on CMSC payment.

Figure 4-1: lllustration of Constrained-on CMSC Callation

518 HOEP
845 Bid Price
_£48 Nodal Price

CMSC Payment = 563/ MWh

The opportunity to receive significant CMSC paynsegives exporters the incentive to engage
in a behaviour that the Panel has previously desdras “nodal price chasing”, which involves
submitting bids as close to the nodal price asiplesw&ithout going below in order to maximize
CMSC payments. To eliminate this incentive andtlittné resulting uplift charges, the Panel
previously recommended that the IESO use a replacthid price of $0/MWh when
calculating the CMSC payable for negatively-bid @ntg*°

In response to the Panel’'s recommendation, the 1&g€ed that, for CMSC calculation
purposes, a replacement bid price was warranteaveMer, the IESO was concerned that setting

the replacement bid price too high might discouraitperwise efficient trades at negative prices,

“0 For more information, refer to Chapter 3, pg. @ bf the Panel January 2010 Monitoring Reportjlabke at:
http://www.ontarioenergyboard.ca/oeb/_Documents/M®&PB_report_201001.pdf
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and it therefore set the replacement bid pricé B25/MWh. The IESQO'’s rationale for a negative
non-zero replacement bid price was to minimizepibiential loss of efficient export transactions

that may occur between jurisdictions with negapviees.

An efficient transaction moves power from a lowece to a higher-price jurisdiction;
accordingly, an efficient export transaction fromt&rio involves buying power from Ontario at

a lower price and selling that power to anotheisgliction at a higher price. The same applies for
negatively priced transactions; for example, aroeixywould be considered efficient if the
Midcontinent Independent System Operator (MISO3gm Minnesota was -$110/MWh and the
Ontario nodal price at the intertie was -$120/MWhder such circumstances an exporter would
be paid $120/MWh to buy power in Ontario, but pAf&@MWh to sell it in Minnesota, for a

profit of $10/MWh. The IESO worried that if it sete replacement bid price too high, such as a
price of -$100/MWh, then this otherwise efficierdrisaction would not be pursued because it

was no longer profitable.

To assess the efficiency implications of a replametnbid price on electricity trading between
neighbouring jurisdictions and the Northwest regidi®©ntario, the IESO considered differences
between nodal prices in the Northwest and the ilogat marginal price in MinnesofaThe

IESO decided that a replacement bid price shonld the opportunity for efficient transactions
in no more than 1% of the hours when the MISO pndglinnesota was negative and greater
than the nodal price in the Northwest of Ontaribe TESO calculated that this criterion

corresponded to a replacement bid price of -$125Mitw

The Panel believes that this efficiency argumerd iNdounded because it did not account for
the fact that the nodal prices in the Northwestaatéicially low and do not reflect the actual
cost of supplying power in the region, thus undeing the premise that a -$125/MWh

replacement price supports efficient transactions.

“1 The IESO’s assessment — and the Panel’s assessaefullows — is limited to exports on the Minpésintertie. The
assessments are limited to Minnesota because tiibvidest is the only zone in Ontario that regulakperiences negative nodal
prices.

2 The methodology consisted of identifying tiépkrcentile in the subset of hours when the MIS@real price was negative
and greater than the Ontario nodal price, whichlted in a price of -$120/MWh. After consideringrsactional costs in
Ontario (including relevant hourly and monthly diglias well as an export tariff fee) and transaticosts in MISO (including
the revenue sufficiency guarantee), the IESO mediifhe applicable price to be -$125/MWh.
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Further analysis into MISO’s Minnesota prices iadies that by changing the replacement bid
price to $0/MWh, the loss of any supposedly effitiexport transactions would be insignificant.
It should be emphasized that the transactions woiloluly “efficient” only if the negative nodal
price in Ontario during the hours in question aately reflects the underlying cost of supply,

which at least on average is clearly not the case.

Table 4-1 displays a price frequency profile fdrhalurs from July 2011 to September 2016. It
describes:

1. Applicable price range for MISQO’s real-time locaté marginal prices (LMP) at the
Minnesota intertie. For example, the first rangeales the set of hours when the MISO
real-time LMP was greater than -$2,000/MWh but &ss or equal to -$125/MWh.

2. Number of hours when the MISO real-time LMP ishe specified price range, all of
which total 46,032 hours during the Panel’s stueyqa.

3. Number of hours when the MISO real-time LMP excektihe Ontario nodal price; this
represents the number of hours where potentidilgieft transactions could have
occurred in each price range.

4. Number of hours when the MISO real-time LMP excektthe Ontario nodal price and
where exports actually flowed; this representsiin@ber of hours where efficient

transactions actually occurred in each price range.

Table 4-1: Frequency Profile of Locational MarginaPrices at Minnesota Intertie
July 2011 — September 2016
(Number of Hours)

MISO Real-Time Number of Hours when Number of Hours when the
Locational Number of Hours the MISO Price MISO Price Exceeded the
Marginal Price Exceeded the Ontario Ontario Nodal Price and
Range ($/MWh) Nodal Price Exports Flowed
-2000 to -125 16 2 1
-124.9t0 0 568 110 28
0.1 to 100 44,891 38,975 12,865
100.1 to 200 442 437 156
200.1 to 1000 114 115 42
1000.1 to 2000 1 1 1
Total 46,032 39,640 13,093

It is noteworthy that only 112 hours (approximat@l25% of all hours, as shown in the top two
rows of the middle column of Table 4-1) even haglpbtential to support an efficient

transaction when the MISO real-time LMP was lessitar equal to $0/MWh. During those few
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hours when an efficient transaction was theordyigaissible, an efficient export transaction
only occurred in 29 of those hours (approximatef68% of all hours, as shown in the top two
rows of the right-hand column of Table 4-1). Thiggests that increasing the replacement bid
price for negatively-bid exports to $0/MWh wouldvieavirtually no impact on efficiency.
However, implementing a $0/MWh replacement bid@mould have reduced consumer uplift
charges by over $2.1 million from July 2011 to $epber 2016.

In reassessing the appropriate replacement bid,ghe IESO may wish to consider the
transaction costs associated with exporting, sealpéft, the export tariff and charges
associated with importing into other jurisdiction$iese costs effectively add to the replacement
bid price floor, so to avoid setting a replacemgdtprice that is effectively above $0/MWh, the
IESO may wish to consider setting a slightly negateplacement bid price.

Recommendation 4-1:

The Independent Electricity System Operator shoskt the replacement bid price to $0/MWh,
or slightly negative, when it calculates constramh®n Congestion Management Settlement
Credit payments for exports bid at negative prices.

2.2 Claw Back for Failure to Provide Operating Reserwden Activated

Operating reserve (OR) is standby capacity intettdedspond to, and recover from, a
contingency on the grid. Such a contingency coake the form of a sudden, unexpected
increase in demand, a forced outage to generatibamsmission equipment, or significant
dispatch deviations by generators or dispatchalasldd, among other possibilities. OR
requirements must adhere to reliability standastisldished by the North American Electric
Reliability Council and the Northeast Power Cooatiing Councif®* This usually amounts to an
OR requirement of approximately 1,500 MW in anyegivhour. Resources scheduled to provide
standby capacity in the 10-minute OR market musvtide the entirety of that energy within 10
minutes of receiving an OR activation, and musalle to provide the activated energy for at

least one hour; likewise for 30 minute &R.

3 The quantity of OR scheduled in a given hour negstal the largest possible single contingency ipaifof the second largest
possible contingency.
4 Refer to the Market Rules, Chapter 5 Appendicestin 1.2
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To encourage compliance with OR activations, thekgiaRules make provision for a claw back
of OR payments from market participants that faihteet their OR activatiori3 The claw back

is a partial or full recovery of OR paymefftseceived during the 30 days prior to the failed OR
activation?’ The claw back is assessed for each metering mitdoring the OR activation in
which the market participant failed to deliver tieguired energy. The portion of payments
clawed back is equal to the portion of the tothlestuled energy that the market participant did
not provide upon activation —this value is refert@as the energy shortfall fraction. For
example, if a market participant provides the etyiof its scheduled energy, none of its OR
payments would be clawed back; if it fails to pa/20% of its scheduled energy, then the claw
back would be 20% of its OR payments. As this aseest is to be carried out for each metering
interval during the OR activation, the total claack could exceed the OR payments initially
earned in the 30 days prior to the failed OR atitvef® The claw back process involves a
manual settlement adjustment by the IESO. The M&kies require the IESO Board of
Directors to set a materiality threshold, beingehergy shortfall fraction below which no OR

payments would be clawed back.

Despite the rule for this claw back being in placee market opening, it has never been
applied. Prior to June 2016, the IESO Board of @oes had not set the materiality threshold to
establish when claw backs should occur. In Juné 20 IESO set theateriality threshold to a
value of infinity*® meaning that even if a market participant wereaimpletely ignore an OR
activation, the IESO would not claw back any ORrpawts under this rule.

“5 Refer to the Market Rules, Chapter 9, Section 3.8

¢ OR payments consist of OR market settlement areditt OR CMSC. OR market settlement credits arenpais for a market
participant’s standby schedule. If a market pgtiot has an OR standby schedule of 100 MW in thmib@ite OR market, it is
paid the 10-minute OR market clearing price foistn@00 MW, regardless of whether the OR was aetivéddR CMSC is
analogous to energy market CMSC in that a resazanébe constrained on or constrained off relativiéstunconstrained OR
schedule, receiving OR CMSC to return it to therapeg profit implied by its unconstrained OR schied

47 The Market Design Committee deemed that a “bilpegiod” would be an appropriate time horizon owbich to evaluate
any claw back for a market participant’'s non-coiptie. Such a claw back necessarily had to be largeler to incentivize a
market participant to follow its OR activation dittames. In practical terms, a “billing period” witd amount to a settlement
month lasting 30 days or 720 hours.

“8 For example, suppose a market participant conlpligieored its OR activation during two meterindeirvals. If the market
participant earned $10,000 in OR payments in thde8& prior to this failed OR activation, the ORwlback would amount to
$20,000.

49 Refer to the equations published for charge t@5ds 253, and 255 in tHESO Charge Types and Equatiananual:
http://www.ieso.ca/sector-participants/market-opiers/-/media/490945b625004c60b45982771a644356.ashx
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From January 2012 to October 2016, market partitgoe the 10-minute OR markets received
3,800 individual OR activations, yet failed to futespond to their OR activations in over 1,700
of those instances. Had the materiality threshotcfpermissible energy shortfall fraction been
set to 0, the Panel estimates that there would baga over $6 million in OR claw backs. The
Panel believes that an inoperative claw back prawis inappropriate, particularly where
market participants are able to retain signifiqaagments for services they did not provide.
Moreover, an infinity materiality threshold can veé the incentive to provide OR when called
upon. The Panel is therefore recommending thatnidueriality threshold value be revised such
that operating reserve payments are clawed back aimearket participant fails to fully respond
to its operating reserve activation. In the Panekw, a materiality threshold higher than O
would appear to be warranted only if the claw biack manual process, to accommodate
situations where the level of effort involved imaidistering the claw back would be

disproportionate to the benefit.

Recommendation 4-2A:

The Independent Electricity System Operator’s BoarfdDirectors should revise the
materiality threshold value such that operating ese payments are clawed back when a

market participant fails to fully respond to its epating reserve activation.

Calculating the Claw Back
The Panel has also identified what it believesaa Ifilaw in the formula for establishing the claw

back amount.

In the Panel’s view, since the claw back is intehtteaddress the failure to respond fully to an
OR activation, the amount of the claw back sho@d#lculated based on the energy shortfall
relative to the OR activation quantity, not theatascheduled quantity (which includes energy
that was scheduled prior to the activation). THeting formula utilises the latter methodolody,
making the claw back highly dependent on the figéslioperating state prior to activation, not
the extent to which it responded to the OR actorati

%0 Refer to the Market Rules, Chapter 9 Section 318.2
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For example, suppose there are two generatorsr@ené and Generator B, both of which are
activated to provide 10 MW of OR. Assume Generataras initially providing 0 MW and its
activation required it to increase to 10 MW, whaenerator B was producing 100 MW of
energy before it was activated to increase to 1¥0. M/hen the generators receive their
respective OR activations, both ignore the actvaéntirely. Under the claw back formula as
currently written, and absent the materiality thadd of infinity, the claw back for Generator A
would be calculated at 100% (MW Shortfall / Totaleegy Schedule, 10 MW / 10 MW = 100%)
of any applicable OR payments, while the claw backGenerator B would only be 9.09% (10
MW /110 MW = 9.09%). Both generators equally fdite respond to their OR activation;
however, Generator B would be treated more favdyiapreason of already generating energy
when the OR activation occurred. Intuitively trssnieither equitable nor commensurate with the
purpose that the claw back is intended to serveer@/h facility fails to provide OR when
activated, it would be more appropriate to calaltt claw back as a function of the energy
delivered in response to the OR activation, as spga@o the total energy delivered. The Panel
believes that the IESO should calculate the clask loa this basis.

Recommendation 4-2B:

When a market participant fails to fully respond &n operating reserve activation, the
Independent Electricity System Operator should ad#te the claw back based on the ratio of
the energy not provided in response to the activatrelative to the energy required by the

activation.

PUBLIC 75



