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Part 4.3: Operation of the Real-Time Markets Market Transition

Market Transition

Al.1 This market manual is part of the renewed market rules, which pertain to:

A.1.1.1  the period prior to a market transition insofar as the provisions are
relevant and applicable to the rights and obligations of the JESO and
market particjpants relating to preparation for participation in the
IESO administered marketsfollowing commencement of market
transition; and

A.1.1.2  the period following commencement of market transition in respect of
all the rights and obligations of the JESO and market particjpants.

A.l1.2 All references herein to chapters or provisions of the market rukes or market
manuals will be interpreted as, and deemed to be references to chapters and
provisions of the renewed market rulkes.

A.1.3 Upon commencement of the market transition, the legacy market rukes will be
immediately revoked and only the renewed market rukes wil remain in force.

Al.4 For certainty, the revocation of the legacy market rukes upon commencement of
market transition does not:

A.1.4.1  affect the previous operation of any market ruke or market manual in
effect before the market transition;

A.14.2  affect any right, priviege, obligation or liability that came into
existence under the market rulkes or market manualk in effect prior to
the market transition;,

A.1.4.3 affect any breach, non-compliance, offense or violation committed
under or relating to the market rukes or market manuak in effect prior
to the market transition, or any sanction or penalty incurred in
connection with such breach, non-compliance, offense or violation

A.1.4.4  affect an investigation, proceeding or remedy in respect of,

@) a right, priviege, obligation or liability described in subsection
A.1.4.2, or

(b) a sanction or penalty described in subsection A.1.4.3.

A.1.5. An investigation, proceeding or remedy described in subsection A.1.4.3 may be
commenced, continued or enforced, and any sanction or penalty may be imposed, as if the
legacy market rukes had not been revoked.
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Part 4.3: Operation of the Real-Time Markets Market Manuals

Market Manuals

Market manuals set out proceduraland administrative details with respect to
market rule requirements. W here there is a conflict between the requirements
described in @ market manualor appended document, and those within the market
rules, the market rules shall prevail.

Market Manual Conventions

This market manualuses the following conventions:
e theword'shall' denotes a mandatory requirement;

e referencesto marketrulesections and sub-sections may be abbreviated in
accordance with the following representative format: ‘MR Ch.1 ss.1.1-1.2’
(i.e. market rules, Chapter 1, sections1.1to 1.2).

e referencesto other market manualsections and sub-sections may be
abbreviated in accordance with the following representative format: ‘MM 1.5
ss.1.1-1.2" (i.e. market manuall.5, sections1.1to 1.2).

e internal references to sections and sub-sections within this market manual
take the representative format: ‘sections 1.1-1.2’

e termsand acronymsused in this market manualand in its appended
documents that are italicized have the meanings ascribed theretoin MR
Ch.11;and

e datafields are identified in all capitals.

— End of Section —
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Part 4.3: Operation of the Real-Time Markets 1. Introduction

1 Introduction

1.1 Purpose

This market manualcontains the information associated with the operation of the
real-time market. It is intended to provide a summary of the steps and interfaces
between market participantsand the JESOduring the operation of the real-time
market.

The informationin this market manualserves as a roadmap for market participants
and the JESO, and reflect the requirementsset out in the market rulesand applicable
IESO policies and standards.

1.2 Scope
This market manualsupplements the following market rules:
e MR Ch.4s.7.3
e MR Ch.5s.1.2:GeneralPrinciples
e MR Ch.5s.2.3: Emergency Operating State
e MR Ch.5s.3.2:0bligations of the IESO
e MR Ch.5s.4.5:Operating Reserve
e MR Ch.5s.5.3: The Use of Tie-Lines and Associated Facilities
¢ MR Ch.5s.6: Outage Coordination
e MR Ch.5s.10.2: Demand Control Initiated by a Market Participant

e MR Ch.7s.1.3: Co-ordination with Control Areas Outside the IESO Control
Area

e MR Ch.7s.1.5:Planned Outagesfor Maintenance and Upgrades of IESO-
Administered Markets Software, Hardware and Communication Systems

e MRCh.7s.1.6.1.3

e MR Ch.7s.2.2.6.10

e MR Ch.7s.2.2A: Registration of Commissioning Generation Facilities

e MR Ch.75s.2.2D: Registration of Commissioning Electricity Storage Facilities

e MR Ch.7s.2.3:Aggregated Generation Units, Electricity Storage Units or Sets
of Load Equipment as Resources

Issue 65.3 — June 7, 2024 Public 1



Part 4.3: Operation of the Real-Time Markets 1. Introduction

e MR Ch.7s.3.3.7:Revisions During the Real-Time Market Restricted Window
for Daily Dispatch Data Parameters

e MR Ch.7s.3.3.8: Obligation to Revise Dispatch Data
e MR Ch.7s.3.5:Energy Offers and Energy Bids
e MR Ch.7s.3.9: Intermittent Generation Resources

e MR Ch.7s.3A.1:Information Used by the IESO to Determine Schedules and
Prices

e MR Ch.7s.5: The Pre-Dispatch Process

e MR Ch.7s.6: TheReal-Time Market

e MR Ch.7s.7.1:Purpose and Timing of Dispatch Instructions

e MR Ch.7s.7.2:Information Used to Determine Dispatch Instructions
e MR Ch.7s.7.3.1.1

e MR Ch.7s.7.4:1ESO Dispatch of Operating Reserve

e MR Ch.7s.7.5: Compliance with Dispatch Instructions

e MR Ch.7s.7.6:Dispatch Scheduling Errors

e MR Ch.7s.7.7:Additional IESO Powers in Emergency and High-Risk
Conditions

e MR Ch.7s.8.2.2

e MR Ch.7s.8.4A.2

e MR Ch.7s.10: Instructions for Generator Offer GuaranteeEligible Resources
e MR Ch.7s.11.2.6:Revisionsto Synchronization

e MR Ch.7s.12.1: IESO System StatusReportsand Advisory Notices

e MR Ch.7s.19.4: Energy Market Participation for Hourly Demand Response
Resources

e MR Ch.75s.19.9: Energy Market Participation for Sy stem-Backed Capacity
Import Resources

e MR Ch.7s.19.9B: Energy Market Participation for Generator-Backed Capacity
Import Resources

e MR Ch.7s.20.3.1
e MR Ch.7s.22: Market Power Mitigation
e MR Ch.7App.7.2s5.1.2.8

Issue 65.3 — June 7, 2024 Public 2



Part 4.3: Operation of the Real-Time Markets 1. Introduction

e MR Ch.7 App.7.35.1.2.10

e MR Ch.7 App.7.35.1.4.9

e MR Ch.7 App.7.5As.10: Constrained Area Conditions Test
e MR Ch.7 App.7.5As.11: Conduct Test

e MR Ch.7 App.7.5As.12: Reference Level Scheduling

e MR Ch.7 App.7.5As.13: Reference Level Pricing

e MR Ch.7 App.7.5As.14: Price Impact Test

e MR Ch.7 App.7.8: Economic Operating Point

e MR Ch.9s.3.3.5

e MR Ch.95s.3.5.8: Real-Time Make-W hole Payment for Boundary Entity
Resources

e MR Ch.95s.3.6: Real-Time Intertie Offer Guarantee
e MR Ch.9s.3.7:Real-Time Intertie Failure Charges
e MR Ch.9s.3.10: Hourly Uplifts

e MR Ch.9s.4.11: FuelCost Compensation Credit

¢ MR Ch.95s.4.13: Capacity Obligations

1.3 Workstation and Dispatch Workstation

Market particjpants are required to operate a participant workstationand a dispatch
workstationfor the purposes of participating in the rea/ time market. The
participant workstationis connected to the participant network. Registered market
participantssubmit bidsand offersto the IESO via the participant workstationor
equivalent Application Programming Interface (API).

Dispatch instructionsfor resourcesare issued to market participantsvia their
dispatch workstationexceptfor interchange scheduleswhich are published via the
Market Participant Interface, a componentof the participant workstation. Start-Up
notices for operational commitments, as well as commitment extensions and
decommitments, are issued to market participantsvia their dispatch workstation.

For moreinformation on the system and software requirements for the participant
workstationand the dispatch workstation, refer to MM 6.

Issue 65.3 — June 7, 2024 Public 3



Part 4.3: Operation of the Real-Time Markets 1. Introduction

1.4 Contact Information

Changes to this market manualare managed via the JESO Change Management
process. Stakeholders are encouraged to participate in the evolution of this market
manualvia this process.

To contactthe JESO, you can email JESO Customer Relations at
customer.relations@IESO.ca or use telephone or mail. Telephone numbers and the
mailing address can be found on the JESOwebsite. JESO Customer Relations staff
will respond as soon as possible.

— End of Section —
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Part 4.3: Operation of the Real-Time Markets 2. The Pre-Dispatch Process

2  The Pre-Dispatch Process

(MR Ch.7 s.5)

2.1 Pre-Dispatch Look-Ahead Period
(MR Ch.7s.5.1)

Runs every hour — The pre-dispatch calculation engineruns every hour,
initializing at the top of the hour using the most recentinputs. Refer to section
2.3.3 for more details on initialization.

First pre-dispatch run — The first run of the pre-dispatch calculation engine
creates pre-dispatch schedulesand prices for HE 22 of the current dispatch dayto
HE 24 of the next dispatch day, resulting in a look-ahead period of 27 hours (i.e.
21:00EST currentday — 24:00 EST nextday).

Subsequent pre-dispatch runs — The next run of the pre-dispatch calculation
enginewill startat 21:00 EST with a look-ahead period from HE 23 of the current
dispatchday to HE24 of the next dispatch day. The look-ahead period reduces by
one hour for each subsequent pre-dispatch run untilit again increasesto 27 hours
at 20:00EST the nextday.

Figure 2-1 illustrates the look-ahead period applicable to pre-dispatch calculation
engineruns occurring in each hour.

Time Horizon of the Multi-hour Optimization
HE[  DayO Day 1
EST 2122|2324 1(2(3|4]|5]|6|7|8|9]|10(11(12|13[14(15(16|17(18(19)|20|21|22|23|24
20:00
21:00
22:00
23:00
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00

PD Calculation Engine Runs

Hour of PD Calculation Engine Run |
PD Look ahead Period

Figure 2.1: Pre-Dispatch Look-Ahead Periods
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Part 4.3: Operation of the Real-Time Markets 2. The Pre-Dispatch Process

2.2 Pre-Dispatch Process
(MR Ch.7s.5.1)

Summary of pre-dispatch process —The timeline for the pre-dispatch processis
outlined below.

1. The pre-dispatch processruns every hour. As described in the previous
section, thefirst run of the pre-dispatch calculation enginethat includes all
hours of the next dispatchrday will occur at 20:00 EST on the currentday.

2. Pre-dispatch schedulesfor boundary entity resourcesfor the first two
dispatch hoursof thelook-ahead period will be issued at approximately 15
minutes past the currenthour.

3. Extended pre-dispatch operational commitmentswill be issued! at
approximately 15 minutes past the currenthour (MR Ch.7 s.5.8.2.2).

4. At approximately 30 minutes past the currenthourthe JESOwill issue:

o pre-dispatch schedulesfor resources other than boundary entity
resources;

o schedules for boundary entity resourcesbeyond the first two hours of
the look-ahead period;

o If applicable, start-up noticesfor day-ahead operational commitments
and pre-dispatch operational commitments, and

o If applicable notices of decommitment.

2.3 Pre-Dispatch Data Inputs
(MR Ch.7 ss.3A.1,5.2.1 and 5.5)

This section providesinformation with respect to certain inputs used in the pre-
dispatch process.

Registered market participantdatainput (MR Ch.7 s.5.5.1) - The pre-
dispatch calculation engineuses the following information supplied by market
participants:

e registered marketparticipantdispatch dataused by the day-ahead market
calculation engine, other than dispatch datafor price responsive loads, self-
scheduling storage resourcesintending to withdraw, or virtualzonal

1 In addition to being informed of extensions to commitments at 15 minutes past the current hour
via the Predispatch Intertie Transaction Schedule and GOG Eligible Extensions Reports, market
participants will receive an electronic extension notice at 30 minutes past the hour.

Issue 65.3 — June 7, 2024 Public 6



Part 4.3: Operation of the Real-Time Markets 2. The Pre-Dispatch Process

resources, unless changed by the registered market particjpant, to the extent
authorized by the market rules;

e outages,
e segregated mode of operationinformation;

e planned demandcontrolactivities such as transmitteror distributorvoltage
reductions, load disconnection, and related activitesprovidedin MR Ch.5
s.10.2; and

e thermalratings fortherelevant portions of the transmission sy stem.

2.3.1 Day-Ahead Market Inputs

Inputsfrom the day-ahead market — Certain outputs from the day-ahead
marketare also carried overas inputsinto the pre-dispatch calculation engine:

e day-aheadoperational commitmentsand the associated start-up offers; and

e day-ahead marketscheduled quantities for boundary entity resources.

2.3.2 IESO Data Inputs

The IESOis responsible for providing certain data inputs for the pre-dispatch
calculation engineto use when scheduling resources. These data inputsinclude,
but are not limited to those described in this section.

2.3.2.1 Constraint Violation Penalty Curves
(MR Ch.7s.1.6.1.3)

Constraint violation penalty curves are penalty functions used to prioritize the
violation of constraints in the pre-dispatch calculation engineand real-time
calculation engine. Refer to Appendix A for further details.

2.3.2.2 Market Power Mitigation Information

The datain connection with the market power mitigation process is established in
accordance with MR Ch.7 s.22.14. Ex-ante market power mitigationis evaluated
independently from mitigationin the day-ahead marketusing the most current
dispatchdataand referencelevels.

2.3.2.3 IESO Reliability Requirements

Reliability requirements refer to reliability-related sy stem limitations provided by
the JESOincluding any system-wide and area-specific operating reserve
requirements, security limits, maximumimportand export limits, net interchange
scheduling limit (NISL) and regulationrequirements. The JESO updates this
information to reflect anticipated conditions for every dispatch hour.

Issue 65.3 — June 7, 2024 Public 7



Part 4.3: Operation of the Real-Time Markets 2. The Pre-Dispatch Process

23.24 Resource Reliability Constraints
(MR Ch.5ss.1.2and 3.2)

Manual constraints —The JESOmay manually intervene and constrain resources
to be scheduled to inject or withdraw energy at, above or below a specific value to
maintain reliability. To ensure the resourceis scheduled by the pre-dispatch
calculation engine, the IESOwIll create a scheduling constrainton the resourceas
an input to the pre-dispatch calculation enginefollowing notice to the affected
market participant.

Timing of constraint — Resourceconstraints for reliability may be applied at any
time.

2.3.2.5 Demand Forecasts
(MR Ch.7s.3A.1.7)

Demand forecast areas — The /ESOproduces average and peak hourly demand
forecasts for the province as a sum of four separate demandforecasts for each of
the following demandforecast areas:

e Northeast: comprised of the Northeast electricalzone;
e Northwest: comprised of the Northwest electricalzone;

e Southeast: comprised of the East, Essa, Ottawa and Toronto electrical
zones; and

e Southwest: comprised of the Bruce, Niagara, Southwest and W est electrical
zones.

The demandforecastsare generated based on historical demandlevels as well as
expectations of future demand.

IESO determination of demand forecasts — Average and peak hourly non-
dispatchable demand forecasts, which the JESOdetermines using the average and
peak demandforecasts, load distribution factors and b/id quantities submitted on
physical hourly demand response resources, represent the forecast demandquantities
for all non-dispatchable loadsand forecastlosses in the demandforecast areas.

Average demand forecast — The pre-dispatch calculation engine uses average
non-dispatchable demandforecastsin all hours of the day, unless an hour is deemed
to be a ramp hour which is any hour where the peak demand exceeds the average
demandby 300 MW or more.

Peak demand forecast— The pre-dispatch calculation engineuses peak non-
dispatchable demandforecastfor all ramp hoursofthe day.

Adequacyconcern or surplus baseload generation— The JESOmay use the
average forecast demandor peak forecast demandif the IESO determinesthat
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doing so is advisable to maintain adequacyor in responseto surplus baseload
generation, regardless of whether the houris a ramp hour.

2.3.2.6 Centralized Variable Generation Forecast
(MR Ch.4s.7.3.5and MR Ch.7 s.3A.1.6)

The IESOdetermines the centralized variable generationforecast which consists of
the expected output of registered variable generation resources. The IESO may
adjust the centralized variable generationforecast to better align with observed
variable generationoutput trends.

2.3.2.7 IESO-Controlled Grid Information
IESO-controlled gridinformationincludes, butis not limited to:

e power system modelwhich represents power flow relationships between
locations on the IESO-controlled grid and between the JESO control/ areaand
neighbouring control areas,

e thedistribution ofimports, exports, and any unscheduled flows (loop flows)
between the integrated power systemand neighbouring control areas or
neighbouring transmission sy stems;

e thestatusof power systemequipment;

e forcedoutagesand approved plannedoutagesin accordance with MR Ch.5s.6;
e load distribution factors;

e a list of contingencies to be simulated;

e a list of monitored equipment; and

e thetransmission systeminformation provided by each transmitterpursuant
to MR Ch.7 s.3.9.

2.3.2.8 Operating Reserve Requirements
(MR Ch.5s.4.5.3)

Flexible operating reserve— The JESO determinesthe amount of operating
reservethatis required by the system for any given hour. In addition to the
minimum amount of operating reserverequired to be maintained underthe
applicable reliability standards (MR Ch.5 s.4.5.2), the JESOmay require additional
thirty-minute operating reservefor flexibility pursuantto MR Ch.5 s.4.5.3.
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2.3.2.9 Intertie Scheduling Treatment Exceptions
(MR Ch.7s.5.2.2)

Reliability (MR Ch.7 s.5.2.2.1) — The reliability exception applies for any hours
the JESO determines to be necessary to alleviate reliability concerns;

Failure of the day-ahead market (MR Ch.7 s.5.2.2.2) - The exceptionin
respectof the failure of the day-ahead marketapplies for any hours of the pre-
dispatch schedule,

Capacity-backed exportsand imports (MR Ch.7 s.5.2.2.3) — The exceptionin
respect of energy scheduled to carry out (a) an energyimportthatis supported by
a system-backed capacity importresource, or (b) called capacity export, applies for
the specific hours of the import or capacity export; and

Over-generation condition (MR Ch.7 s.5.2.2.4) — The exceptionin respect of
over-generation applies for any hours the JESOdetermines to be necessary to
alleviate the over-generation condition.

Advisory Notices —The JESOwiIll publish an advisory notice in accordance with
MR Ch.7 s.12.1.3A informing market participantsof the restrictions that have
been lifted.

2.3.2.10 Daily Energy Production
(MR Ch.7 ss.3.5.25and 3.5.26)

Overview — The JESO tracksthe cumulative energy production for the dispatch
day for dispatchable electricity storage resources and dispatchable generation
resourcesother thana nuclear generation resources. The pre-dispatch process
takesinto accountthe cumulative energy productionto ensure the applicable
resource schedulesthat are produced for the remainder of the day respectthe
maximum daily energy limit and minimum daily energy limit parameters.

2.3.2.11 Initial Hours of Operation and Initial Hours Down

The IESOcalculates the numberof hours that a GOG-eligible resourcehas been
generating at or above its minimum loading point, or below minimum loading point.
These values are used to evaluate the operating statusand thermalstateof these
resources.

2.3.2.12 Maximum Number of Starts per Day
(MR Ch.7 ss.3.5.2.5 and 3.5.28).

The IESOtracks the cumulative number of starts of dispatchable hydroelectric and
non-nuclear GOG-eligible resourcesfor the dispatchday. The pre-dispatch process
takes into accountthese cumulative number of starts in order to ensure the
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applicable resourceschedules that are produced for the remainder of the day
respectthe maximum number of starts per day parameter.

2.3.3 Initializing Conditions
(MR Ch.75s.5.4.1)

Role of initializing conditions in pre-dispatch process — The pre-dispatch
calculation engine establishes initializing conditions of the JESO-administered
marketsand IESO-controlled gridfor the study period. This section describes those
conditionsto allow registered market participantsto manage dispatch data
accordingly and to understand the results of the pre-dispatch calculation engine.

2.3.3.1 Daily Dispatch Data Across Two Dispatch Days

Daily dispatch data for the currentday — In most cases, the daily dispatch data
submitted for a dispatch day will be used to determine pre-dispatch schedulesfor
that dispatchday. In cases where the pre-dispatch look-ahead period spans two
dispatchdays(i.e. for the20:00to 22:00 EST pre-dispatch calculation engineruns)
the JESO may use daily dispatch datasubmitted for a different dispatch day, as set
out in this section.

Daily dispatch data for the next day — The pre-dispatch calculation engine uses
the following daily dispatch datasubmitted for the next dispatch day acrossthe
entire look-ahead period:

e time lag;

e MWh ratio,

e downstream linked forebay;

e minimum generation block down time (MGBDT);
e Jead time;

e ramp up energy to minimum loading pointand ramp hours to minimum
loading point;

e daily energy ramp rate;
e minimum loading point (MLP), subjectto the exception below; and

e minimum generation block run time (MGBRT), subjectto the exception
below.

Exception — The JESO will use the MLP and MGBRT for the current dispatch day
rather than the next dispatchday, where the GOG-eligible resourcereceived a day -
ahead operational commitment, pre-dispatch operational commitment, or reliability
commitmentprior to the first pre-dispatch calculation enginerun at 20:00 EST. In
this case, the MLP and MGBRT for the current dispatch day will continue to apply
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until the commitment is complete evenif the commitment extends into the next
dispatchday. Once the commitmentis complete the MLP and MGBRT for the next

dispatchday will apply.

Single cycle mode - When the pre-dispatch look-ahead period spans two dispatch
days(i.e. duringthe 20:00to0 22:00 EST pre-dispatch calculation engineruns), the
pre-dispatch calculation enginewill use the single cycle modesubmitted for the
next dispatch day for the entire look-ahead period. However, if the pseudo-unitis
online at 20:00EST, oris scheduled to be synchronized before the end of the
current dispatch day, then the following two exceptionsapply:

Table 2-1: Exceptions to Use of Single Cycle Mode

Constraint status

Treatment of single cycle mode

The pseudo-unitis NOT subject
to a minimum constraint to
keep the resourcein-service
through midnight

The pre-dispatch calculation enginewill use the single
cycle modesubmitted for the current dispatch day
until the end of the current dispatch dayand use the
single cycle modesubmitted for the next dispatch day
for the next dispatchday.

The pre-dispatch calculation enginewill schedule the
pseudo-unitto 0 MW in HEO1 of the next dispatchday
to respect the registered market participant submitted
change in the operating mode.

The pseudo-unitis subject to a
minimum constraint to keep
the resourcein-service through
midnight

The pre-dispatch calculation enginewill use the single
cycle modesubmitted for the current dispatch day
until the end of the minimum constraint and use the
single cycle modesubmitted for the next dispatch day
after the minimum constraint has been met.

The pre-dispatch calculation enginewill schedule the
pseudo-unitto 0 MW in the first hour after the
minimum constraint has beenmetin order to respect
the registered marketparticipantsubmitted changein
the operating mode.

2.3.3.2 Advancing Day-Ahead Operational Commitments

Overview — The pre-dispatch calculation enginewill evaluate start-up offers
differently when considering whether to issue an advanced pre-dispatch operational
commitmentfor a day-ahead operational commitment, if the advanced pre-dispatch
operational commitment begins during the advancement period. For clarity, the
initializing assumptionsdiscussedin this section do notapply to issuing advanced
pre-dispatch operational commitmentsfor existing pre-dispatch operational

commitments.
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Advancement period — The advancement period begins one hour after the hour
that precedes the day-ahead operational commitmentby the sum of the resource’s
MGBRT and MGBDT (hot). The advancement period ends at the beginning of the
existing day-ahead operational commitment. For clarity, the JESOdetermines the
advancement period as follows.

AP = DAMOCs— (MGBRT+ MGBDTr)+ 1

Where:

AP = The beginning of the advancement periodin respect of advanced
pre-dispatch operational commitment

DAMOCs = The hour that represents beginning of an existing day-ahead
operational commitment

MGBRT = The minimum generation block run-time submitted for the dispatch
day

MGBDT = The minimum generationdown time for the hot thermal state

submitted for the dispatch day

Advanced pre-dispatch operational commitment beginning within the
advancement period - For advanced pre-dispatch operational commitments, in
respect of day-ahead operational commitments, that begin during the advancement
period, the pre-dispatch calculation engine evaluates the higher value of the
existing day-ahead operational commitment start-up offerand the pre-dispatch
start-up offer. This ensures that only increasesin start-up offersare evaluated.

Advanced pre-dispatch operational commitment beginning before the
advancement period - For advanced pre-dispatch operational commitments, in
respect of day-ahead operational commitments, that begin before the advancement
period, the pre-dispatch calculation engineevaluates the pre-dispatch start-up
offer.

2.3.3.3 Past Hourly Production for Hydroelectric Resources with Linked
Forebay

Operating reserve activationsexcluded — To determine the energy pre-
dispatch scheduleof a resourceon a downstream /inked forebaythat is consistent
with the submitted time lag and MW h ratio, the pre-dispatch calculation engine
uses the actual energyoutput of the resourceon the upstream linked forebay, as
indicated by operationaltelemetry data, exclusive of any energyinjected as part of
an operating reserveactivation.
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2.3.34 Operational Commitments over Midnight

The pre-dispatch calculation enginewill initialize the status of a GOG-eligible
resourceto complete the MGBRT for a day-ahead operational commitmentor pre-
dispatch operational commitment at the end of the current dispatch dayif the day-
ahead operational commitmentor pre-dispatch operational commitment, as
applicable, has not been completed by the day-ahead calculation enginerun. Refer
to MR Ch.7s.10.3.4.

2.4  Pre-Dispatch Optimization Process
(MR Ch.75.5.6)

Market power mitigation — The pre-dispatch calculation enginewill perform tests
related to the ex-ante market power mitigation process, as described in MR Ch.7
App.7.5A ss.10-14.

2.5 Results from the Pre-Dispatch Process
(MR Ch.7 ss.5.1,5.2,5.7 and 5.8)

This section describessome of the outputsofthe pre-dispatch process. These
outputs are further described in subsequent sections.

2.5.1  Pre-Dispatch Schedules

25.1.1 Hourly Resource Schedules

Eligible resources (MR Ch.7 s.5.8.2.3) - The pre-dispatch process produces
hourly pre-dispatch schedulesonly for resourcesfor which the registered market
participanthas submitted dispatch datafor the relevant dispatch day.

Minimum daily energy limit constraints — When the sum of a dispatchable
hydroelectric generation resource’sdaily energy production and future pre-dispatch
schedulesequals the resource’s minimum daily energy limit, the pre-dispatch
processproduces a minimum constraint, for the real-time dispatch process, equal
to the resource’sschedule for the next dispatch hour.

2.5.1.2 Scheduling Discrepancies due to Inaccurate Initial Conditions
(MR Ch.7s.3.3.7.4)

Overview — Pre-dispatch schedules will respect the following daily dispatch data
parameters based on the actualand anticipated numbers of startsand actualand
forecast energy production at pre-dispatch calculation engine initialization:

e maximumnumberofstarts perday (MNSPD)

e maximumdaily energy limit (MAX DEL)
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e minimum daily energy limit (MIN DEL)

Pre-dispatchreports — Market participantscan consult the following reports to
view the values of starts and energy production used by the pre-dispatch
calculation engineto respect the MNSPD, MAX DEL and MIN DEL:

e Number of Starts Tracking Report; and
e Daily Energy Limit Tracking Report.
Refer to section 6.1 for moreinformation on these reports.

Telemetry or tracking errors— Telemetry or othererrors might cause the values of
the number of starts or actual energy production used by the pre-dispatch calculation
engineto be inaccurate. In such circumstances, if market particijpantsobserve
scheduling discrepancies attributable to inaccurate values of actual starts or energy
production, registered market participantsare expectedto revise the relevant daily
dispatchparameters, to compensatefor the discrepancy, and notify the Z/ESO. If
revising the relevant daily dispatch dataparametersis not feasible then market
participants may requestthatthe JESOrevise the parameters used to set initial
conditions.

2.5.1.3 Hydroelectric Generation Resources with Linked Forebays
(MR Ch.7s.3.3.7.4)

Net Output - For hydroelectric generation resourceswith linked forebays, the output
of the upstream resource, less any output from an operating reserveactivation,
impacts the pre-dispatch schedule of the downstream resource.

Pre-dispatchreport — Market participantscan consult the Generator Output and
Capability Reportto view the reported output of the upstream resource.

Reported outputof upstreamresource — Telemetry or other errors might cause
the value of energy production at the upstream /linked forebay used by the pre-
dispatch calculation engineto beinaccurate, despite the submission of accurate
dispatchdata. In such circumstances, if a market participantnotices a discrepancy
in the upstream /linked forebay sreported output, the market participantmust
contact the JESOto correctthereported output as revising dispatch datain these
circumstanceswill not ensure that the downstream resourceis scheduled correctly.

Cascade management— The /inked forebay, time lag and MW h ratio daily
dispatch parameters allow the day-ahead market calculation engineand pre-
dispatch calculation engineto reflect production at an upstream resourcein
schedules for the linked downstream resource. Circumstances may arise when the
linked forebay, time lag and MW h ratio originally submitted no longer accurately
reflect the impact, if any, of upstream resourceproduction on the expected
downstream resourceproduction. For example, the upstream or downstream
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resource may experience unit outage(s), and decide to pass water via spill rather
than production, rendering the previously submitted value of MWh ratioinvalid.
When these circumstances arise the registered market participantis expected to
adjust the linked forebay, MW h ratio and time lag, as needed, to accurately reflect
the relationship between upstream resource production and downstream resource
expected production so that these can be properly shownin future pre-dispatch
schedules.

25.14 Scheduling Discrepancies due to Thermal States
(MR Ch.7 ss.3.3.7.4)

Determining thermalstate — The pre-dispatch calculation enginedetermines the
thermalstateof GOG-eligible resourcesbased on the number of hours the resource
has operated below its MLP and based on the resource’sMGBDT for each thermal
state.

Pre-dispatch reports — Market particijpantscan consult the Pre-Dispatch GOG-
Eligible Unit Inferred State Reportto ascertain the thermalstatesused to
determine pre-dispatch schedules.

Revise thermalstate - If a market participant observes scheduling or inferred
thermalstatediscrepancies attributed to thermalstatevalues, despite the
submission of accurate dispatch data, the registered market participantis expected
to revise its MGBDT values accordingly. If revising the MGBDT values is not
feasible, the market participantmay contactthe JESOand request to overwritethe
computation of hours down used to set the thermalstate.

Revise thermal state (pseudo-units) — The thermalstateof a pseudo-unitis
determined based on the number of hours that the associated combustion turbine
has operated below its MLP. In cases where the steam turbine associated with a
pseudo-unitis in service the market participant may consider that the thermal state
of the combustion turbine does not accurately reflect the actualthermal state of
the pseudo-unit. In this case the registered market participantmay revise the
combustion turbine’sMGBDT values accordingly to reflect the actualthermal state
that it wishes to use for assessment of the pseudo-unit. If revising the MGBDT
valuesis not feasible, the market participantmay contactthe JESOand request to
overwrite the computation of hours down used to set the pseudo-unit thermal
state.

2.5.15 Scheduling Discrepancies due to Turnaround Time

Pre-dispatch commitments not respecting MGBDT — Whenthe pre-dispatch
calculation enginelook-ahead period only containsthe current dispatch day it will
not consider any commitments produced for the next dispatchday. This could

result in the creationof a pre-dispatch operational commitmentor extended pre-
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dispatch operational commitmentthat does not allow for sufficient time for a
resourceto satisfy its MGBDT(hot) prior to the next day commitment. In the event
that this occurs the market participantmust contact the IESO.

Unviable real-time schedules — Market participantsshould monitor their
dispatchadvisories and inform the JESOIf the resourcewill not be able to comply
with a future day-ahead operational commitment or pre-dispatch operational
commitmentdue to limitations caused by the resource’sMGBDT. If registered
market participantsdo not expectto comply with a start-up noticeor commitment
notice for other reasons, referto MR Ch.7 ss.10.1.4,10.1.5 and 10.3.3.

IESO assessment— Whenthe JESOis aware of an unviable real-time schedule
dueto a resource’sMGBDT, the IESOwill conducta reliability assessment as
follows:

o If the resourceis critical for maintaining reliability during the hoursin which
it would be unavailable, the JESO will keep it in service untilits next
commitmentby applying a reliability constraint with a code of "PDRCMT"; or

e If the resourceis not critical for maintaining reliability during the hoursin
which it would be unavailable, the ZJESO will dispatchthe resourceoffto
respectits MGBDT and allow it to meet its future commitment.

2.5.1.6 GOG-Eligible Resource Scheduling after Isolated State
(MR Ch.7s.3.3.7.4)

Overview — When a GOG-¢eligible resourceis on outageor is rendered grid
incapable by a transmission outage, the resourceis unavailable to be scheduled.

Scheduling to reach MLP - In the hours following a resource’soutageor grid
incapability, the pre-dispatch calculation engine will consider the resourceto be
incapable of reaching its MLP, and will not schedule the resource to MLP or above,
until the ramp hours to minimum loading pointfor the cold thermalstatehave
elapsed. This applies except in cases where the resourceis subjectto a minimum
constraintgreaterthan or equalto the MLP for these hours. If the resourceis
subjectto a minimum constraintthat it is unable to satisfy following an outage or
grid incapability the registered market participantmust notify the JESOpursuant to
MR Ch.7 s.10.1.5.

Reducing ramp hoursto MLP to reach MLP sooner - If the GOG eligible
resourceis capable of reaching its MLP before ramp hours to minimum loading
pointforthecold thermalstatehave elapsed, the registered market particjpantis
expected to reducethe resource’s ramp hours to minimum loading pointfor the
cold thermalstate, to allow the resourceto be scheduled to its MLP sooner.

Unable to reach MLP after cold ramp hours - It is possible that due to lead
time requirementsa resource may notbe able to reach MLP even after the cold
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ramp hours to MLP have elapsed. In this case the registered market participanthas
severaloptionsto preventthe resourcebeing scheduled to MLP until it is able to
reach MLP these include:

e Increasing cold ramp hours to MLP to delay the first hour in which the
resourcemay be scheduled to MLP. Note that the ability to increase
these hours may be limited due to the maximum number of ramp
hours toMLP being limited to 12 hours and also the ramp hours to
MLP being subjectto applicable market power mitigation requirements
under MRCh.7 s.22; or

e Submittingan outage or derate requestthat prevents the pre-dispatch
calculation enginefor scheduling the resourceto its MLP during these
hours; or

e Contactingthe IESO.

2.5.1.7 Interchange Schedules
(MR Ch.7ss.5.8.2.1and 6.1.3)

The pre-dispatch processproduces hourly pre-dispatch schedulesfor boundary entity
resource, including interchange schedulesin the hour-ahead run of the pre-dispatch
calculation engine.

2.5.1.8 Hourly Demand Response Resource Schedules and Notices
(MR Ch.7 ss.5.8.2.3and s.19.4)

The pre-dispatch processproduces hourly schedules, standby notices and activation
notices for hourly demand response resourcesbased on the pre-dispatch schedules.

2.5.1.9 Increase in Fuel Availability
(MR Ch.7 ss.3.3.7.4)

The MAX DEL parameter represents the maximum quantity of energy that may be
scheduled for a resourcewithin a dispatch dayand is used by the day-ahead
market calculation engineand the pre-dispatch calculation engineto limit the
scheduled output of the associated resource. 1t is possible that fuel availability

may increase e.g. additionalrainfall or fuel deliveries, or an increase of the state of
chargeof an electricity storage resource. W hen a registered market participant
becomes aware of such a change they are expected to increase the MAX DEL
associated with the resourceaccordingly.

2.5.2  Pre-Dispatch Operational Commitments and Constraints
(MR Ch.7 ss.5.2.3,5.8.2.2,5.8.2.4,5.8.2.5)
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Establishing stand-alone pre-dispatch operational commitments (MR Ch. 7
s.5.8.2.4) - Whena GOG-eligible resourcereceivesa pre-dispatch scheduleto at
least its minimum loading point, for hours withoutan overlapping or contiguous
day-ahead operational commitment, pre-dispatch operational commitmentor
reliability commitment, the JESOimplements the constraints for a stand-alone pre-
dispatch operational commitmentin accordance with MR Ch.7 s.5.2.3 and issues a
start-up noticein accordancewith MR Ch.7 s.10.1.

Duration of stand-alone pre-dispatch operational commitments (MR Ch.7
s.5.8.2.4) - Stand-alone pre-dispatch operational commitmentsapply for the
durationofa GOG-eligible resource’sMGBRT. In cases where a resourceis
scheduled in HE24 but has not been scheduled for the duration of its MGBRT, the
pre-dispatch operational commitmentapplies for the duration of the hours where it
was scheduled to at least its minimum loading point. Referto MR Ch.7 s.10.3.4.

Establishing advanced pre-dispatch operational commitments (MR Ch.7
s.5.8.2.5) - When a GOG-¢eligible resourcereceives a pre-dispatch scheduleto at
least its minimum loading point, for hours contiguous to the start of a day-ahead
operational commitment, pre-dispatch operational commitmentor reliability
commitment, the JESOimplements the constraints for an advanced pre-dispatch
operational commitmentin accordance with MR Ch.7 s.5.2.3 and issues a start-up
noticein accordance with MR Ch.7 s.10.1.1.

Duration of advanced pre-dispatch operational commitment (MR Ch.7
s.5.8.2.5) - Advanced pre-dispatch operational commitmentsdo not exceed the
resource’sMGBRT.

Establishing extended pre-dispatch operational commitments (MR Ch.7
s.5.8.2.2) - When a GOG-¢eligible resourcereceives a pre-dispatch scheduleto at
least its minimum loading point, for the hour directly following a day-ahead
operational commitment, pre-dispatch operational commitmentor reliability de-
operational commitmentand notifies the market participant.

Duration of extended pre-dispatch operational commitments (MR Ch.7
s.5.8.2.2) - Extended pre-dispatch operational commitmentsissued apply for one
hour at a time, to the next dispatch hour.

Decommitment (MR Ch.7 s.10.2.1)- When a GOG-eligible resourcedoes not
receive a pre-dispatch scheduleto at least its minimum loading point, for the hour
directly following a day-ahead operational commitment, pre-dispatch operational
commitmentor reliability commitment, the JESOissues a notice of decommitment.

2.5.3  Passing Pre-Dispatch Operational Commitments to Real-time

Whenthe IESOestablishes pre-dispatch operational commitments, GOG-€eligible
resourceswill have constraints applied for the real-time dispatch process. The IESO
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applies minimum constraints for GOG-eligible resourcesto their minimum loading
pointfor the duration as described in section 2.5.2.

2.5.3.1 GOG-Eligible Resource Constraints for Combined Cycle Plants

Combustion turbine (CT) — A generation resource associated with a CT for a
combined cycle plantthat is not aggregated pursuantto MR Ch.7 s.2.3 hasa
constraintapplied based on its minimum loading pointwith a constraint code of
“PD-CMT".

Steam turbine (ST) - A generation resourceassociated with a ST fora combined
cycle plantthatis not aggregated pursuantto MR Ch.7 s.2.3 has a constraint
applied based on the number of CTs within the combined cycle plantthat are
committed in a given hour. The constraintsare described below.

For STs not using the pseudo-unit model:

e The 1-on-1 ST MLP with a constraintcode of "PD-CMT"”, and the n-on-1ST
MLP with a constraint code of "COMCYC” whenever n number of associated
CTs(n>1)are committed in a given hourand the ST also has a commitment
for that hour. If the ST does not have acommitmentfor that hour thenno
ST commitmentis created since when not using the PSU modelthe CT and
ST must be committed independently.

For STs using the pseudo-unit model:

e Then-on-1ST MLP with a constraintcode of "PD-CMT”, where n represents
thenumber of CTs that are committed through an associated pseudo-unit
operating in combined cycle modein a given hour.

For more details, related to constraint codes, refer to Appendix B.

2.5.4  Pre-Dispatch Market Prices
(MR Ch.7 ss.5.7.1.1-5.7.1.4)

Price calculations — While real-time prices are interval based, the pre-dispatch
calculation engineproduces hourly prices. Section 6.1 includes additional
information related to pre-dispatch prices including their components.

— End of Section —
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3 The Real-Time Scheduling Process

(MR Ch.7 s.6)

3.1 Real-Time Market Timeline and Look-Ahead Period
(MR Ch.75.6.1)

Frequency and look-ahead period — The real-time calculation engineruns every
five minutes, performing a multi-interval optimization overthe next 11 dispatch
intervalsto determine real-time schedules.

First dispatch interval - The real-time calculation engineresults for the first
dispatchintervalof the real-time dispatch processlook-ahead period are used to
determine the dispatch instructionsfor all resourcesthatreceive them.

Dispatch intervals 2-11 - The real-time calculation engineresults for dispatch
intervals2 through 11 are used to produce dispatch advisories. This process is
ilustrated in Figure 3-1.

Real Time Dispatch Hour

Interval 1

dispatch
instructions
Intervals 2 - 11 advisory
RT Calc.
Engine Run ( w
Interval 1 2 3 4 5 6 7 8 9 10 11
Time (minutes) 75 T T+5 T+10  T+15  T+20 T+25  T+30  T+35 T+40 T+45  T+50  T+55

Dispatch
instructions issued

Figure 3-1: Example of Real-time Calculation Engine Process

3.2 Dispatch Advisories
(MR Ch.7s.7.1.6)

Contentof dispatch advisory— Dispatchadvisories include the following
informationin respect of dispatchable resourcesfor the next 10 dispatch intervals:

e The anticipated dispatch instructionsfor energy; and

» The anticipated real-time schedulefor each class of operating reserve.
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Missed dispatch advisories — In the event the JESOdoes notissue a dispatch
advisory before the applicable dispatch interval, the IESOwill not retrospectively
issue the dispatchadvisory.

Pseudo-units — For combined cycle plantsregistered as a pseudo-unit, the IESO
issues dispatch advisories in respect of the resourcesfor the corresponding
combustion turbine generation unitsand steam turbine generation unit, respectively.

3.3 Real-Time Data Inputs

(MR Ch.7ss.3A.1,6.2.1and 6.4)

Sections 3.3.1through 3.3.3 provide information with respect to certain inputs used
by the real-time scheduling process.

3.3.1 Real-Time Market Participant Data

Market participant data carried over from pre-dispatch — Many inputs from
the pre-dispatch processcarry overinto the real-time scheduling process unless
updated by registered market participants, to the extentauthorized by the market
rules.

Market participant data not carried over from pre-dispatch - Some registered
market participantdata inputs are not carried over into the real-time scheduling
process, in which case the real-time scheduling process does notrespect these data
inputs from the pre-dispatch process.

These dispatch dataparametersinclude:
e maximumdaily energy limit (MAX DEL);
e minimum generation block down time (MGBDT);
e linked forebays, time lags, and MW h ratios;
e minimum hourly output, and

e maximumnumberofstarts perday.

3.3.2 Real-time Integration with the Pre-Dispatch Process

Outputs from the pre-dispatch process used in the real-time scheduling
process — Outputs from the pre-dispatch processthat are carried over as inputs
into the real-time scheduling process include:

e interchange schedules;
e day-aheadoperational commitments,

e pre-dispatch operational commitments;
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e hourly demand responseresourceactivations;
e minimum daily energy limit constraints;
e mitigated dispatch data; and

e hourly must run constraints.

3.3.3 Real-TimeIESO Data Inputs

The IESOis responsible for providing data inputs for the real-time scheduling
process. These inputsinclude, butare not limited to those described in this section.

3.3.3.1 Constraint Violation Penalty Curves
Refer to section 2.3.2.1

3.3.3.2 Market Power Mitigation Information

The real-time dispatch processdoes notapply market power mitigation functions.
However, it will use any dispatch dataproduced by ex-ante market power
mitigation during the pre-dispatch process.

Market power mitigation functions are defined in section 2.3.2.2.

3.3.3.3 IESO Reliability Requirements

If there are changesto reliability requirementsor if outageschange, the IESO
updatesthisinformationin its tools. The updated informationis used by the real-
time scheduling process. Refer to section 2.3.2.3.

3.3.34 Resource Reliability Constraints
(MR Ch.5ss.1.2and 3.2)

Manual constraints - Where the /ESOenters constraintsinto the real-time
calculation enginein order to maintain reliability, it will follow a process equivalent
to that described in section 2.3.2.4.

3.3.3.5 Demand Forecasts
(MR Ch.7s.3A.1.7)

The real-time scheduling process uses a demandforecast for each dispatch interval
Refer to section 2.3.2.5.

3.3.3.6 Centralized Variable Generation Forecast
(MR Ch.4s.3A.1.6 and Ch.45s.7.3.5)
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Refer to section 2.3.2.6 for a discussionon the JESO’scentralized variable
generationforecast, which is used by the real-time scheduling process.

3.3.3.7 IESO-controlled Grid Information

Refer to section 2.3.2.7 for a discussion on the JESO-controlled grid information,
which is used as an input to the real-time scheduling process.

3.3.3.8 Operating Reserve Requirements
(MR Ch.5s.4.5.3)

Refer to section 2.3.2.8 for a discussionon the IESQ’s operating reserve
requirements, which is used as an input to the real-time scheduling process.

3.4 Real-Time Optimization Process
(MR Ch.75.6.5)

The real-time calculation engine performs a single pass. The results of this pass
determine the real-time schedule which forms the basis of dispatch instructions, and
prices for the next dispatch interval. The results also determine advisory schedules.

3.5 Results from Real-Time Scheduling Process

3.5.1  Scheduling Outputs

The real-time scheduling process produces the following three scheduling outputs:
e real-time schedules;
e dispatchadvisories; and

e dispatchinstructions.

3.5.2 Real-Time Market Prices for each Dispatch Interval
(MR Ch.7 s5.6.6.1.1-6.6.1.4)

The real-time calculation engineproduces prices for each dispatch interval Table
6-3 includes additionalinformation related to real-time market pricesincluding their
components.

3.5.3 Real-Time Market Economic Operating Point
(MR Ch.7 App.7.8)

Economic Operating Points - The JESO calculates the real-time lost cost
economic operating points and real-time lost opportunity cost economic operating
points for resources. Referto MR Ch.7 App.7.8 for more information.
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— End of Section —
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4 Determining Dispatch Instructions

4.1 Dispatchable Generation Resources, Dispatchable Loads
and Dispatchable Storage Resources

(MR Ch.7ss.7.1.1Aand 7.2.1A)

Departing from dispatch instructions (MR Ch.7 s.7.2.1A.2) — Real-Time
schedulesthat are “clearly and materially in error” may include, but are not limited
to, real-time schedulesthat do not accurately reflect a resource’s minimum run-
time or lockout statusdue to tool limitations.

Pseudo-units — For the purposes of determining dispatch instructions pursuant to
MR Ch.7 s.7.1.1A, the real-time calculation enginewill determinea real-time
schedulefor boththe pseudo-unitand the resourcesassociated with the
corresponding steam turbine generation unitand combustion turbine generation
units. The IESOwill only issue dispatch instructionson the resourcesassociated
with the corresponding steam turbine generation unit and combustion turbine
generation unit.

4.2 Boundary Entity Resources
(MR Ch.7 s.6.1.3)

Checkout process— When the JESOmodifies interchange schedules pursuant to
MR Ch.7 s.6.1.3, the JESOmay change e-Tagsand interchange schedules if the
IESO and the external control area operatordetermine that such changes are
appropriateto facilitate the flow of physicalserviceto or from the neighbouring
controlarea. The JESOmakes these changesusing the following procedure:

1. The IESOvalidates e-Tags and confirms the /interchange schedules with the
appropriatecontrol areas, prior to five minutes before the start of the
dispatch hour. The IESO removesinterchange bidsor offersfrom the
schedule where e-Tags are missing, late, invalid, and incorrect and/or
control area confirmation fails, unless such interchange bidsor offers are
required for reliability reasons. Refer to MM 4.1, section5.1.6.

2. The IESOconfirmsthe interchange schedules’MW quantities with the
appropriatecontrolareas and quantities may be modified prior to the start of
theramp up process, as necessary, to ensure viable interchange schedules.
In the event of a disagreement betweenthe JESOand the externalcontro/
area operatorin respect of the quantity of an interchange schedule, the
lesser quantity shall prevail. Failure of the JESOand the external contro/
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area operatorto agree to the lesser quantity will result in the interchange
scheduling being reduced to 0 MW.

3. If the JESO hasreducedthe quantity of an interchange schedule, the IESO
notifies the market participantaccordingly.

4.3 Interchange Scheduling Protocols
(MR Ch.7ss.1.3.1,6.1.3,7.5.8Aand 7.5.8B)

4.3.1 IESO/NYISO Protocol: NYSO

Overview — The JESO and the NYISO have agreed to follow a specific interchange
scheduling protocol for the exchange of interchange scheduling information. This
interchange scheduling protocol establishes a timeline that defines when certain
interchange scheduling checkout activities occur, both within and between the two
organizations. Figure 4-1 illustrates this timeline.

Transaction codes— The JESO will assign New York interchange schedules with
either the"NY90", "MrNh”, "TLRe"” or "OTH" code within the JESOsystems to
reflect schedule check-out activities within the NYISO (see JESO-NYISO scheduling
protocol below). This approach will result in more accurateand reliable pre-

dispatch schedules.
IESO Pre-dispatch / NYISO Day-Ahead Period IESO Hourly Pre-dispatch / NYISO Balancing Market Evaluation (BME) Period
[} IESO determines projected IESO and NYISO
. | interchange schedules for the confirm final
IESO determines | Startof /£SO dispatch hour based on the two- interchange schedules
and postsfirstpre- | two-hour ahead hour ahead pre-dispatch run
dispatch schedule ] pre-dispatch run and passes them to NYISO
i : l Dispatch
| T75  T-60 T-30 Hour
| | | | | | | | ] L ! | | | | | | |
| I I | I | I | I " | | | | | | |
11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 : T-120 T-100 T-40 T=0
[}
\\V) !
NYISO posts Day- NYISO passes Day- |
/S\hhea: Ilnterchange Ahead commitments : \ YISO BME and
chedule i - hou runs an
entned) 0t 1650 D NSOMMesBMEDGS g posts M resis
! Y g information on closes
interchange schedules
accepted by the /ESO two-
hour ahead pre-dispatch
Figure 4-1: IESO - NYISO Scheduling Protocol
11:00 hours (EST) to The NYISO posts the day-ahead market schedule
12:00 hours
13:30EPTto 15:30 EPT | The IESOpoststhe day-ahead marketresults
14:00 hoursto NYISO callsand performs a cursory check on eligible
15:00 hours energy traders.
20:00 EST The IESOpostsinitial pre-dispatch schedulefor the next
27 hours.
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Hourly Pre-dispatch Period (/£50O) / RTC (NYISO)

T-100 minutes

T-100 minutes to
T-75 minutes

T-75 minutes to
T-40 minutes

T-30 minutes

T-100 minutes to
T-75 minutes

The IESOdetermines projected interchange schedulesfor the
dispatch hourbasedon the two-hour ahead pre-dispatch run,
applies the NY90 code to projected /interchange schedulesand
communicates the information to the NYISO.

The NYISO filters the hour ahead Real-Time Commitment
(RTC) interchange schedule bids that affect the JESO/NYISO
intertiesto include only those interchange scheduleswith
offers| bidsaccepted by the JESO’'stwo-hour ahead run of the
pre-dispatch calculation engine.

The NYISO runs the RTC, automatically reducing e-Tags
accordingly based on the RTC results then notifies the JESO of
those /nterchange schedulesthat have failed (in whole or
part)?to navigate the NYISO marketand posts the NYISO
hour-ahead schedule.

The IESOconfirmsfinal /nterchange scheduleswith the
NYISO, making final reductions to /interchange schedules
accordingly and notifies the market participantof the changes
by automated e-mail. The NYISO posts RTC results.

If necessaryto maintain reliability, the IESOmay, in order of
economic merit,

(a) include transactions from the NYISO two-hour ahead
RTC evaluation that were not scheduled in the JESO
two-hour ahead pre-dispatch calculation enginerun, in
the short list for evaluation in the final RTC evaluation;
or

(b) adjust interchange schedulesirrespective of the JESO-
NYISO scheduling protocol.

Revising dispatch data - Revisions and/or additions to dispatch datatwo hours
prior to the dispatch hourare restricted. The JESOmay acceptrevisions and/or
additions for internal reliability reasons. Additionally, at the request of the NYISO,
the JESO may allow revisions and/or additions during this timeframe if the changes
facilitate a solution to NYISO reliability concerns.? JESO/ NYISO interchange

2 The NYISO identifies to the JESO those interchange schedules not scheduled and partially
scheduled by RTC. Those interchange schedules scheduled in part by RTC will be scheduled
accordingly. Those interchange schedules not scheduled will be removed by the JESO prior to the

dispatch hour.

3 This does not apply to called capacity exports.

Issue 65.3 — June 7, 2024

Public 28



Part 4.3: Operation of the Real-Time Markets 4, Determining Dispatch Instructions

scheduleimplementation is consistent with the NVERCtransaction ramping default of
10-minutes with the ramp straddling the top of the dispatch hour.

43.1.1 Curtailed and Failed Interchange Schedules

Reinstating curtailed transactions— An interchange schedulethat has been
curtailed during the dispatch hourfor reliability reasons may be reinstated within
that dispatch hourif the reliability condition causing the curtailmentis resolved,
and the curtailed interchange schedulesis scheduled in the next dispatch hour.

Maximum quantity — At T-100 minutes, the projected interchange schedulesfor
the dispatch hour, based on the two-hour ahead run of the pre-dispatch calculation
engine, are used to set the maximum quantity available for the dispatch hourand
are "capped" at that using the code NY90. This "short list" is forwarded to NYISO
for RTC evaluation.

Short list — Where required for reliability reasons, the JESOmay include in the
short list for evaluationin the final NYISO RTC evaluation the next most economical
interchange schedulesfrom the NYISO two-hour ahead RTC evaluation that failed
the JESO two-hour ahead run of the pre-dispatch calculation engine. The NY90
codeis not used for such interchange schedules produced by the pre-dispatch
processwhen the addition to the short list includes a complete offer (either the full
quantity of the new interchange scheduleor an existing interchange schedule MW

is increased to the full quantity offered). The NY90 code is used if the addition to
the short list resultsin a selection of a partial interchange schedule offer.

Failed transactions — At T-30 minutes, interchange schedulesthat failed the
NYISO RTC (all or in part) will be failed by the JESO using thecode OTH, unless
failed as a result of externaltransmission limitation, in which casethe TLRe code
will be applied.

4.3.2 IESO/MISO Protocol: MISO Protocol

Overview — In an effort to facilitate the release of MISO transmission and
accommodate MISO ramp restrictions the ZJESOhas a unique scheduling protocol for
all MISO transactions. At T-90, all e-Tags for transactions on the Michigan,
Manitoba or Minnesota interfaceswill be reduced to their two-hour-ahead pre-
dispatch schedule. Subsequently, all transactions whose schedule increases from
two hours out to one hourout will be reloaded to reflect their hour-ahead
interchange schedule.

4.3.3 IESO/Hydro-Quebec: Bilateral Capacity Agreements

Overview — The JESO and Hydro-Quebec are parties to a capacity agreement
independentof a capacity auction. Energy scheduled to satisfy the terms of the
agreement will be on the PQ.OUTAQUAIS boundary entity. Delivery of firm energy
under the agreementis measured as the net schedule on PQ.OUTAQUAIS
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regardless of the market participantresponsible for the scheduled transaction (i.e.
a Hydro Quebec energytransaction doesnot have to be scheduled for the sending
entity to be meeting its energyobligation, if other transactions deliver an
equivalent amount of energy).

Governed by market rules — Submission of dispatch datafor transactions
associated with the agreement shall adhere to applicable timelines and
requirementsset out in thein the market rules and market manuals. The IESO
determines real-time schedules, locational marginal prices, and dispatch
instructionsfor these transactions in accordance with the applicable market rules
and this market manual.

Quebec capacity call — To call on Quebec capacity, the JESOwill issue a
reliability declarationto Hydro Quebec TransEnergie (HQT) and issue an advisory
notice in accordance with MR Ch.7 s.12.1.3A. Following this, HQ Energy
Marketing (HQEM) will submit an associated import offer (HQEM import). This
HQEM import will be scheduled by the pre-dispatch calculation engineusing normal
market mechanisms.

Emergencyoperating state — Consistentwith MM 7.1 App.B.1, the JESOmay
adjust importtransactionson a reasonable effort economic basis in advance of or
during an emergency operating state. This may include importtransactions on
PQ.OUTAOQUALIS associated with the capacity agreements, with no preferential
treatment given to the HQEM import. Manual constraints will be applied using either
the TLRior ADQh code for JESO adequacy(refer to Table 4-1: Make Whole
Payment Eligibility and Failure Charges).

4.4 Pre-Emptive Curtailments

IESO actions where curtailment is expected - If the /ESO reasonably expects
transactions will require curtailment in the real-time dispatch process, the IESO
will exercise reasonable efforts to curtailthe transactions during the pre-dispatch
process. The IESOwill curtail such transactions in circumstances including those
described in this section.

Internalreliability — If the JESOdetermines that certain transactions or a certain
volume of transactions might not be successfully scheduled or might require
curtailmentin the real-time marketdue to an internal issue, the JESO may remove
the affected transactions from the ZJESOscheduling processes for future hours.
Under such circumstances, the JESOwill assign a TLRi reasons code.

Externalreliability or market participant failure — If the JESO determines that
transactions might not be successfully scheduled due to external reliability issues,

“Refer to MM 7.1 App.B.1: Actions in Advance of and During the IESO Controlled Grid Emergency
Operating State.
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or dueto a persistent market participantfailure, the JESO may remove or reduce
the anticipated affected transactions from the /JESOscheduling processes for future
hours and codeappropriately in accordance with Table 4-2: Assigning Reason
Codes to Interchange Schedule Adjustments.

Transmission Loading Relief — If an external reliability coordinator has initiated
the NERC Transmission Loading Relief (TLR) procedure and:

e it has resulted, oris anticipated to result, in transaction failures; and
e the JESOdeterminesthatthe cause ofthe TLR will continue;

the JESO may pre-emptively removetransactions or reduce scheduled quantities.
Under such circumstances, the JESOwill assign a TLRe reason code

On a reasonable effort basis, the JESO will attemptto remove orreducethe
transactions as per the Interchange Distribution Calculator (IDC) process (first by
transmission priority bucket, thenon a reasonable effort economic basis within the
transmission bucket). To prevent an increased schedule to the remaining
transactions, the JESOmay constrain these transactions to their pre-dispatch value
with a TLRe code.

Market participantscan visit the NERC website at www.nerc.com to confirm whether
TLR procedures have been implemented.

Advisory notice - If the JESO expects pre-emptive curtailimentsto persist for
multiple hours, the JESOwiIll publishan advisory noticeto that effect in accordance
with MR Ch.7 s.12.1.3A. The JESO will publishanother advisory notice when the
pre-emptive curtaiiments have ended.

4.5 Transaction Coding
(MR Ch.7 s5.6.1.3, 7.5.8A and 7.5.8B)

4.5.1 Modifying Interchange Schedules

The IESOmodifies interchange schedulesin accordance with the considerations
described in this section.

Principle 1 — The JESOmodifies interchange schedulesfor a given dispatch hourif:

e in the JESO’sopinion, as a result of changing conditions, the real-time
scheduleswill not have sufficient resourcesavailable to maintain the reliable
operation of the IESO-controlled grid; or

e consistentwith interconnection agreementsand industry standards, the IESO
is requested to do so by an external contro/area operatoror reliability
coordinator; or
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o the market participanthas not met all applicable requirements to
schedule a transaction on a boundary entity resource.

Principle 2 - To theextentthatit is practicable for the JESOto do so, the IESO
modifies /interchange schedulesin a manner that most closely reproduces the
anticipated outcome of the pre-dispatch process considering the reliability concern.

Principle 3 — To theextentthatit is practicable for the JESOto do so, the IESO
limits manual interventionto an amountequalto the difference between the
changein conditions and the real-time capability of available internal resourcesto
address that change.

Principle 4 — To theextentthatit is practicable for the JESOto do so, the IESO
uses the economic merit order® of import or export transactions as the basis for
determining which scheduled transactions to manually adjust.

45.1.1 Reason Code Application for Interchange Schedule Adjustments and
Curtaiiments

Overview — When the JESO modifies an interchange schedulein accordance with
MR Ch.7 s.6.1.3, it assigns a reason code to the interchange schedule
modification. The reason code consists of both the reason for the modification as
well as the modification ty pe as described below. Reason codes are used to
determine the appropriate settlementtreatment.

Reason element of reason codes — Thereason portion of the reason codes are
listed below:

e Auto - economic schedule (i.e., no curtailmentor reduction)

e NY90 - New York 90-minute protocol MrNh — MISO Ramp/Transmission
Service or NYISO Hour Ahead Market (HAM) protocol

e TLRe- Transmission loading relief external
e TLRi- Transmission loading relief internal
e ADQh - Adeguacy

e ORA - Operating Reserve Activation

e OTH - Other

Modification types — The modification identifier element of a reason code, which
specifies how the JESO modified the interchange schedule, may consists of the
following typesof modifications:

e reduced interchange schedulesare coded as MAX;

5 Economic merit will be evaluated by comparing the bid/offer price of a transaction against the
locational marginal price associated with the /intertie zone applicable to the transaction.
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o fixed interchangeschedulesare coded as FIX; and
e increased interchange schedulesare coded as MIN.

Bona fide and legitimate reason — Each reason code indicates whether an
energy tradersfailure to comply with an interchange scheduleis due to a bonafide
and legitimate reason for the purposes of MR Ch.7 ss.7.5.8A and 7.5.8B, as
described in Table 4-1

Settlement treatment — Thereason codes applicable to a market participant’s
interchange scheduleidentify whether the adjustment to the interchange schedule
will be eligible for the following settlementtreatments:

e real-time make whole payments; (MR Ch.9s.3.5.8);

e /ntertiefailure charges (MR Ch.9s.3.7);

e intertie offerguarantees (MR Ch.9s.3.6); or

e day-ahead marketbalancing credit (MR Ch.9s.3.3.5).

Table 4-1 summarizes the impactreason codes have on settlementtreatment for
certain settlementamountslisted above. For clarity, the table indicates one of
multiple requirementsfor eligibility to receive a paymentor pay a charge, and the
requirement for such payment or charge will be determined by the applicable
provisions of MR Ch.9 for further details.
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Table 4-1: Make Whole Payment Eligibility and Failure Charges

DAM and RT
Intertie DAM RT Intertie RT Import Make- RT Export Make- RT Export Make-Whole
Scheduling Failure Charge Balancing Offer Whole for Whole for PD for Manual Dispatch
Scenario Reason Code® Exempt Credit Guarantee Operating Reserve Pricing’ Discrepancy Out-of-Merit

Economic

AUTO N/A No Yes Yes Yes No
Schedule
Reduced NY90 - MAX N/A No Yes Yes Yes® No

MrNh - MAX Yes No Yes Yes Yes No

OTH - MAX No No Yes Yes Yes?® No

TLRe - MAX Yes No Yes Yes Yes?® No

TLRi - MAX Yes Yes 0 Yes Yes Yes No

ADQh - MAX Yes Yes Yes Yes Yes No
Increased ADQh- MIN Yes No Yes Yes No Yes

ORA - MIN Yes No Yes Yes No Yes

TLRi - MIN Yes No Yes Yes No Yes

6 The reason codes that will be published for important and export transactions will be limited to six characters and will include the adjustment
reason and the modification type. MAX, MIN and FIX will be shortened to MX, MN, and FX. For example, TLRe - MAX will be published as
TLREMX.

7 The real-time export make whole payment is not available if an export is scheduled with the intervention of a contro/ area operatoradjustment to
fix or increase the export interchange schedule.

8 Make whole payments will apply as appropriate as per the normal scheduling process, provided the "capped" T-100 minutes interchange
schedule(s)clears the NYISO RTC @ T-75 minutes.

9 No make whole payments will apply for transactions that failed the T-30 minutes NYISO RTC (all or in part).
10 Eligibility is subject to a verification step that confirms that the transaction was scheduled foran amount equal to the JESO manual adjustment.
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DAM and RT
Intertie DAM RT Intertie RT Import Make- RT Export Make- RT Export Make-Whole
Scheduling Failure Charge Balancing Offer Whole for Whole for PD for Manual Dispatch
Scenario Reason Code® Exempt Credit Guarantee Operating Reserve Pricing? Discrepancy Out-of-Merit
Fixed ADQh - FIX Yes Yes Yes Yes No Yes
TLRi - FIX Yes Yes Yes Yes No Yes
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Table 4-2 provides the circumstances under which the JESOwill assign a given reason
code for modifying an interchange schedule.

Table 4-2: Assigning Reason Codes to Interchange Schedule Adjustments

Adjustment Reasons Further Description Code Assigned
e-Taggingerrors e-Tagging errors OTH
External jurisdiction economic  External jurisdiction economic selection OTH
selection failure (whole or failure (whole or partial)
partial)

PJM ramping capacity Marketparticipantfailure to acquire ramping OTH
(whereramp reservations capability
required)
ISO market participant Scheduling errorsin external ISOs or RTOs OTH
scheduling errors that are within the market participant’s
control (e.g. acquiring transmission, market
scheduling)
Linked wheeling through Curtailment of linked wheels within OTH
transaction within participant participant control
control
e-Tag held by IDC e-Tag held by IDC following the first hour of OTH
the TLR process
Transaction on a commercially  Marketparticipant submits a bidor offeron OTH
unavailable intertie a boundary entity resource associated with a
commercially unavailable /intertieif the IESO
has indicated that the /ntertieis
commercially unavailable
External ISO Curtailments External ISO/RTO Curtailments for TLR TLRe
(including pre-emptive curtailments)
External ISO Curtailments Other security curtailments TLRe
External ISO Curtailments External ISO/RTO adeguacy cuts TLRe
NYISO Ramping Capacity For NYISO Net Interchange Scheduling Limit TLRe
(NISL) binding
Linked wheeling through Curtailment of /inked wheeling through TLRe
transaction outside participant  fransaction outside participant control
control
Intertie limitviolation when IESOor external curtailmentto respect an TLRe

caused by an external
curtailment or failure

intertielimit violation when the violation is

11 For any subsequent bids or offersreceived against that intertie, the transaction will be curtailed to 0
MW and the market participant will be subject to a failure charge.
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Adjustment Reasons Further Description Code Assigned

causedfor a reason where the failure code
is tagged as OTH, TLRe or MrNh

Capacity export reduced for a Capacity export reduced for a transmission TLRe
transmission limitation limitation
Capacity export reduceddue to Backing resourceis derated to an amount TLRe
resourcestatus less than the scheduled quantity and the

IESOis inan energyor operating reserve

shortfall
IESOcurtailments (manual) TESOcurtailments for TLR TLRi
TESOcurtailments (manual) Other securitycurtailments TLRi
Intertielimitreduction (total or JESOselects and decreases transaction TLRi
partial) quantity after the hour-ahead pre-dispatch

calculation engine
TESOramping capacity For JESOmanaging transactions to prevent TLRi

(Manual management of Ramp) violation of NISL

TESOcurtailments TESO adequacyactions TLRi
Shortfall beyond next hour (for shifting
energylimited resourcesfor future hour

shortfall)

TESOcurtailments TESO adequacyactions TLRi
Internal securityconcerns leadingto an
adequacyconcern.

IESO security curtailment Activation of operating reserve provided by ORA

operating reserveactivation import (increase import schedule)

IESO security curtailment Activation of operating reserve provided by ADQh

operating reserveactivation export (reduce exportschedule)

IESO security curtailment Reductionin operating reserveimport ADQh

operating reserveactivation schedule for the activation of operating
reserve

MISO - Minnesota - Inabilityto Real-Time transaction failures from MISO MrNh

acquire transmission service

MISO - Michigan - Inability to Real-Time transaction failures from MISO MrNh

acquire transmission service

MISO - Manitoba - Inability to Real-Time transaction failures from MISO MrNh

acquire transmission service
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Adjustment Reasons Further Description Code Assigned
MISO ramping capacity Marketparticipantinability to acquire MrNh
ramping capability in real-time??
NYISO curtailments Cuts by NYISO under HAM protocol due to MrNh
TLR (NYISO real-rime transactions, not
NYISO day-ahead transactions but could be
TESODay-Ahead Imports)
IESOcurtailments IESO adeqguacy (surplus or deficiency) ADQh
actions not caused by internal security.
(dispatching on or off of imports or exports
after the hour-ahead pre-dispatch
calculation enginerun leading up to the
dispatch hour)
NYISO - JESOScheduling 90-minute checkout NY90
Protocol
IESOcurtailments Other securitycurtailments AUTO
(Auto - Automatictreatment by Scheduling result of the security constrained or
the pre-dispatch calculation economic dispatchprocess whether in full or NY90
engine) in part
Intertie limitreduction After day-ahead marketexpiration and AUTO
before hour-ahead run of the pre-dispatch or
calculation engineleading up to the dispatch NY90
hour
Import schedules may be reduced by an
Intertie Limit Reduction whichmay impact
day-ahead market schedulesfor importing
energy
IESOramping capacity For pre-dispatch calculation engine AUTO
(pre-dispatch calculation engine managing transactions to preventviolation or
managing ramp) of NISL NY90
4.5.2  Methodology for Assigning Failure Codes
45.2.1 External Curtaiiment Causing an Intertie Limit Violation

Curtailment or transaction failure due to external curtailment or energy
trader conduct - If an external contro/area operatorcurtails a transactionor a

12 This is communicated via the e-Tag and not a phone call to the JESO Control Room.
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transaction fails due to an energy trader’sconduct, the JESO curtails the transactions
schedule and codes the transaction with TLRe, MrNh or OTH. If the curtailment
causes the intertielimit to be violated, the JESOwill take immediate action to relieve
the violation. On all interties, with the exception of Quebec, the JESOcannotincrease
and therefore must curtail other transactions.

Consequential curtailment — Where the JESO curtails a transaction to remedy a
violation of an /intertie limit caused by an external curtailmentor dueto an energy
trader's conduct, this consequential curtailment will be assigned a code of TLRe,
based on Principle 2 described in section 4.5.1.

4.6 Capacity Export Scheduling and Curtailment

Interpretation — Unless the context requires otherwise, capitalized terms in this
section aredefined in MM 13 App.A.

..4.6.1 Capacity Export Delivery
(Ch.75.20.3.1)

Called capacity exports with adequate supply — Where Ontario has adequate
supply during the period for the called capacity export, the IESO will flow a called
capacity exportonly if the requirements provided by MR Ch.7 s.20.3.1 are satisfied
and the bid for the called capacity exportis scheduled economically. 13 If the Capacity
Resourceis not scheduled economically, refer to section4.6.2.

Called capacity export during adequacy shortfall— WhereOntario has an
adequacyshortfall during the period for the called capacity export, the IESO will flow a
called capacity exportonly if the requirements providedby MR Ch.7 s.20.3.1are
satisfied, the bid for the called capacity exportis scheduled economically, and the
Capacity Resource is injecting energyin real-time to at least the amount of the called
capacity export.**

Curtailed called capacity exports where global adequacy shortfall exists — If
the called capacity exportis scheduled pro-rata due to othereconomic exportson the
intertie, and the JESOis subsequently required to curtail exports for global adeguacy,
the JESO will ensurethedelivery of the full called amountto the external control area,
provided that the Capacity Resource(s)is injecting energyin real-time to at least the
full amount of the called capacity export. In this circumstance, the Capacity Resource’s
interchange schedulewill be based on pro-rata economic curtailimentof all intertie
transactions, including called capacity exports, up to the called amount.

13 Capacity exports are subject to normal economic scheduling. Therefore, a capacity export can be
scheduled to a value less than its b/d quantity in the event that an /ntertieis congested and there are
other economic offers (e.g., pro-rata scheduling).

14 There can be multiple Capacity Resource responding to a called capacity export.
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4.6.2 Curtailment Provisions
(MR Ch.7 s 20.4.3)

Reasons for curtailment — In accordance with applicable capacity export
agreements,the JESOmay curtaila called capacity export.

e tocorrectorpreventaviolation of voltage, stability, or thermaltransmission
limits/criteria;

e topreventathreattothesafety ofany person, damageto equipmentorthe
environment, or the violation of any applicable law;

e if the Capacity Resourceis reducedin the pre-dispatch scheduleor real-time
schedulefor reasons which may include:

o constraints for voltage, stability, or thermal transmission limitations
o constraints for ensuring safety of any person

o constraints preventing the damage of equipmentor the environment
o constraints for preventingthe violation of any applicable law

o if theexternal control/area or IESO-administered marketshave been suspended,
or thereis a market tool failure which precludes intertiescheduling and/orinter-
ISO coordination; or

e if the Capacity Resourceis contracted to the JESOto provide black start
capability and is required for JESO-controlled grid restoration.

Curtailment for failing to synchronize and inject — As discussed in section4.6.1,
where called capacity exportsare implemented in accordance with MR Ch.7 s.20.3.1,
the Capacity Resource must be synchronized with the real-time scheduleto at least the
quantity of the called capacity export. If the Capacity Resource does not satisfy this
requirement (e.g. including where the Capacity Resource submits an outage), the IESO
will curtailthe transaction to the amountofthe pre-dispatch scheduleor the lower of
the real-time scheduleor real-time injection amount.

No curtailment - A called capacity exportwill not be curtailed by the JESOout of
economic merit:

e as aresult of, ortoavoid, a global capacity shortfall resulting in voltage
reductions and/or load shedding; or

e tocompensate forlosses other than that of the Capacity Resource.

4.7 Capacity Import Scheduling
(MR Ch.7 ss.19.9and 19.9B)
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Scheduling Protocols — Imports offered on system-backed capacity import resources
and generator-backed capacity importresourceswill be scheduled according to the
intertie scheduling protocols set out in section 4.3.

4.7.1  Capacity Import Call for Generator-Backed Capacity Import
Resources

(MR Ch.7 5.19.9B)

Pre-conditionsfor issuing a capacity call for generator-backed capacity
import resources — If the JESOis forecasting or experiencing an adeguacy shortfall,
it may initiate a capacity importcallto a generator-backed capacity importresource.

Contentof capacity import call - The capacity import callissued to generator-
backed capacity import resourceswill communicate the hour(s) and MW quantity, up to
the capacity obligationamount, for which the import will need to be scheduled.

Offer and bid requirements— To increase the likelihood that the import transaction
is successfully scheduled, the capacity market participant should price its export b/idin
its host energy market at the maximum b/idprice, and its import offerin the IESO
energy marketis offered at negative MMCP.

Resource availability — To reduce thelikelihood of curtailment, the generator-backed
capacity importresourcemust be available to supply energyto back theimportduring
the called hour(s) pursuantto the host contro/area’s requirements(e.g. be able to
inject the scheduled import MW quantity within 30-minute notice for NYISO resources).
Generator-backed capacity import resourcesshould be available to deliver their offered
imports, butare not required to be available until such time, if any, as the JESO issues
a capacity importcall, in which case the generator-backed capacity import resource
must be available to satisfy its capacity obligation (MR Ch.7 s.19.9B).

Non-performance charge - If theimportis not successfully scheduled according to
capacity importcallissued by the IESO or if it is curtailed partially or in full in the rea/-
time dispatch processafter being scheduled in a pre-dispatch calculation enginerun,
non-performance charges may apply, as specified in MR Ch.9 s.4.13. The transaction
will not be considered a failure for the purposes of MR Ch.9 s.4.13, and therefore,
the capacity market participant will not be subject to such non-performance charges,
where the JESOassigns a curtailmentreason code of TLRi, TLRe, or ADQh.*°

— End of Section —

15 These curtailment reason codes are described in section 4.5: Transaction Coding.
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5 Issuing Dispatch Instructions and
Operational Notices

5.1 Dispatchable Generation Resources, Dispatchable Loads
or Dispatchable Storage Resources

Target energy output (MR Ch.7 s.7.3.1.1) — The dispatch instructionindicates
the target energyoutputto be achieved (in MW) by the resourceat the end of the
dispatchintervalconsistent with the ramp rate as specified below:

o for a dispatchable load or electricity storage resourcethat proposes to
withdraw, the ramp rate provided by the registered market participantas
dispatchdata; and

e for a generationresourceor electricity storage resourcethat proposes to
inject, the most limiting of:

o theoffered ramp rate applicable to the energyoutput specified in the
resource’smostrecent dispatch instruction; and

o theeffective maximumramp rate, as set out below.

Target energy output for pseudo-units (MR Ch.7 s.7.3.1.1) — For pseudo
units, the target energyoutputis derived from the pseudo-unit’sramp rate and
energyoutput of the associated combustion turbine and steam turbine generation
units.

Effective maximum ramp rate — The effective maximum ramp rate consists of
the lesser of:

e the resource’sregistered maximumramp rate; and

e thelargest ramp rate containedin the offer for the resource, multiplied by
the ramp rate multiplier established by the ZESO. The ramp rate multiplier is
currently setto a valueof 1.2.

Materiality threshold (MR Ch.7 s.7.1.1A) - For the purpose of MR Ch.7
s.7.1.1A,the JESOwill only issue dispatch instructionsfor a given dispatch interval
when the changein the quantity to be scheduled is greater than or equal to the
lesser of (a) 2% of the maximum offer/bid capability of the resource, and (b) 10
MW. However, the JESOwill also issue dispatchinstructionsin each of the following
circumstances, irrespective of whether the dispatch instruction changefalls within
the above materiality thresholds:

e toensurethe resourcesis dispatchedto its high operating limit or low
operating limit;
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e for provision of energyreduction change when the previous dispatch
instructionsare higher than the resource’scurrent maximum offer; or

o for dispatchintervall and 7 of each dispatch hour.

Variable generation resources (MR Ch.7 s.7.1.2A.1) — Dispatch instructions
for variable generation resourcesare accompanied with an “obligation indicator”
which indicates either MANDATORY or RELEASE. A RELEASE flag indicates that
the dispatch instructionis accompanied with a release notification. A release
notificationissued under MR Ch.7 s.7.1.2A.1 allows the energy supplied from the
resourceto be produced by ambient conditions ratherthan a specified dispatch
quantity. The JESOissues dispatch instructionsfor energyto each variable
generation resourceonly for dispatch intervals with mandatory obligation indicators
in effect or for thefirst dispatchinterva/when the mandatory obligation indicator
for variable generatorno longer applies.

Contingency events impacting electronic dispatch — Where a contingency event
is occurring or has occurred, the JESO may temporarily ceaseissuing dispatch
instructions. If the IESOdoes not issue dispatch instructionsto a resource, the
resource must continue to follow its most recent dispatch instructionsin accordance
with MR Ch.7 s.7.5.1. If the IESOissues dispatch instructionsby alternative means
other than through dispatch workstations, including by telephone, registered market
participants are expected to communicate to the ZJESOusing those alternative means,
including to acceptor reject dispatch instructions.

Table 5-1: Procedure for Dispatching Dispatchable Resources

Step Completedby... Action

1 IESO The IESOschedules resourcesto supply energyand operating reserve
to meet e/ectricity systemrequirements.

2 IESO The IESOissues dispatch instructionsin accordance with MR Ch.7
s.7.1.1A or, for variable generation resources, a release notification in
accordancewith MR Ch.7 s.7.1.2A1.

3 Registered The registered market participantreceives the dispatch instruction from
market the JESOand, within 60 seconds of receipt, acknowledges the dispatch
participant instructionby confirming to the JESOthat the registered resource will

acceptor reject the dispatchinstructionin accordance with MR Ch.7
s.7.1.2A.

4 IESO The IESOconfirms whether the registered market participanthas

accepted or rejected the dispatch instruction.

If the registered market participantdoes not duly acknowledge the
dispatch instruction within 60 seconds, the registered market participant
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Step

Completed by...

Action

may, within an additional 30 seconds, call and request the JESOto
manually accept or reject the dispatch instruction on its behalf.

If the registered market participantrejects the dispatch instruction, it
should call the /ESOto explainthe reason for the rejection. Rejecting a
dispatch instructionfor reasons other thanthose permitted under MR
Ch.7 s.7.5.3 may resultin non-compliance with the market rules. The
IESOmay also contact the market participantby phone to manually
acceptor reject the dispatchinstructionon its behalf, if requested to do
So.

Alternatively, if the registered market participantdoes not accept or
reject the dispatch instruction, or does not request the JESOto
manually accept or reject the dispatch instructionon its behalf, the
IESOwill deem the registered marketparticipantto have rejected the
dispatch instruction. For dispatch instructionsthat are rejected or for
which no response has beenreceived, the registered market participant
is required to maintain its resource at the level of the last accepted
dispatch instruction.

5

Market
participant

A registered market participantthat expects its resourceto operateina
manner that, for any reason, differs materially fromthe J/ESO’s dispatch
instructions shall notify the JESOas soon as possible in accordance with
MR Ch.7 s.7.5.2. Refer to section 5.7 of this market manual.

6

IESO

If the registered market participant.

e confirmsthatitis rejecting a dispatch instruction;
e does not acknowledge the dispatch instruction; or
e notifiesthe IESOthat the resourceis operating or expects to
operatein a manner that differs materially from the dispatch
instructions;
then the JESOwill assess the impact. The ZJESO may address the impact
by:
e issuingadditional dispatch instructions; and/or

e transitioningfroma normaloperating stateto a different operating
state .

7

IESO

In circumstances where the impact results in a shortfall that cannot be
addressed via normal market mechanisms, the JESOwill declare an
emergency operating stateunder MR Ch.7 s.12.1.3.3and MR Ch.5
s.2.3.3. ¢

16 Refer to MM 7.1: IESO-Controlled Grid Operating Policies, App.B for the complete integrated list
of emergency operating state control actions.
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Emergencyoperating state — The key steps leading up to and during an
emergency operating stateunder MR Ch.7 s.7.7.and Ch.5 s.5.3 are outlined in

Table 5-2.

While Table 5-2 provides the escalating order of control actions, the JESO may
initiate controlactions at any pointin the table depending on the specific
circumstancesand conditions of the JESO or external contro/area. In addition, the
IESO may alter the order in which the controlactions are implemented or not
implement certain actions, to respond to reliability concerns.

Table 5-2: IESO and Market Participant Actions leading up to andduringan

Emergency Operating State

Step Completedby... Action

1 Market participant Marketparticipantsaccess the JESOwebsite to view any published
advisory notices published pursuantto MR Ch.7 s.12.1.3.3 which
indicate any expected emergency operating states.

2 IESO If required, the JESOrequests the market participantfor a commissioning
generation facility or commissioning electricity storage facility to
discontinueits testing referredtoin MR Ch.7 s.2.2A.4.2 or MR Ch.7
s.2.2D.4.2, as applicable.

3 Marketparticipant Marketparticipantacknowledges receipt of, and complies with, the
IESO’srequest to discontinue the commissioning test.

4 IESO The IESOimplements actions to continue to satisfy ten-minute operating
reserverequirements.

Refer to MM 7.1 App.B.

5 IESO The JESOissues NERCEnergy Emergency Alert 2 (EEA-2) indicating that
the IESO control areahas or is expected to initiate load management
procedures.

6 IESO The JESOimplements actions to continue to satisfy 10-minute
synchronized operating reserverequirements. Referto MM 7.1 App.B.

7 IESO When the requirements provided by MR Ch.5s.2.3and MM 7.1 App.B
are satisfied, the JESOdeclares an emergency operating statepursuant
to MRCh.7s.12.1.3.3andMRCh.7s.2.3.3.

8 Marketparticipant Marketparticipantsaccess the JESOwebsite to view the published
advisory notice.

9 IESO The IESOimplements emergency operating statecontrol actions to

continue to satisfy ten-minute synchronized operating reserve
requirements, as describedin MM 7.1 App.B.
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Step Completedby... Action
10 IESO The JESOimplements actions to meet regu/ation reserve requirements, as
describedin MM 7.1 App.B.
11 Marketparticipant Transmittersand/or distributorsreceive and acceptinstructions to reduce

(Transmitters and/or ~ voltage at the distribution level either by 3% or by 5%.
Distributors)

12 IESO The IESOimplements actions to avoid curtailment.
Refer to MM 7.1 App.B.

13 Marketparticipant Generatorsand electricity storage participantsapply for environmental
(Generators and variances to supply additional energyto the IESO-controlled grid.
Electricity Storage
Participants)

14  IESO The JESOissues NERCEnergy Emergency Alert 3 (EEA-3) indicating that

load interruption is imminent or in progress.

15 IESO The IESOimplements curtailmentthrough emergency or rotational load

shedding.

The IESOnotifies marketparticipantsunder MR Ch.7 s.12.1.3A that
load shedding is imminent, and subsequently directs emergency load
shedding or controlled rotational load shedding.

In the event of a curtailment, the IESOwill publishan estimate of
aggregate load curtailed as soon as practicable following the returnto a
normal operating state.

16  Marketparticipant Transmittersand/or distributorsreceive directions from the JESOvia

(Transmitters and/or telephone to initiate curtailment.
Distributors)

5.2 Hourly Demand Response Resources
(MR Ch.7 ss5.19.4.2 and 19.4.4)

StandbyReport- Forthe purpose of MR Ch.7 s.19.4.2, the /ESOissues a
standby notice via the standby reportto the capacity market participant’s private
report site to indicate that an hourly demand response resourcemustbe on
standby to provide demandresponse. Standby notice price threshold - For the
purpose of MR Ch.7 s.19.4.2, the standby noticeprice threshold is set to
$200/MWh.

Activation Report- For the purpose of MR Ch.7 s.19.4.4, the JESOissues an
activation notice via the activationreportto the capacity market particijpant’s private
report site.
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Availability window - If a capacity marketparticijpantdoes notreceivean
activation notice pursuantto MR Ch.7 s.19.4.4, for thefirst hour of the avaiability
window, it must, unless activated earlier in the day, continue to monitor for the
receipt of an activation notice resulting from subsequent runs of pre-dispatch
calculation engineuntilthe end of the avaiability window.

Hourly demand response bids outside the availability window - If the
capacity market participanthas submitted bidsfor an hourly demand response
resourceoutside the availability windowand has received an activation notice, then it
must comply with that activation notice, unless cancelled or withdrawn by the Z/ESO.

Activation period — Hourly demand response resource may be activated pursuant
to MR Ch.7 s.19.4.4 for an activation period consisting of one to four consecutive
dispatch hours. The number of activations per resourcewill be limited to a maximum
of one per day.

Process for activating HDR resources — The JESOactivates hourly demand
responseresourcespursuant to MR Ch.7 s.19.4.4 following the processset out in
Table 5-3.

Table 5-3: Procedural Steps for Activating Hourly Demand Response Resources

Step Completedby... Action
1 Capacity market A capacity marketparticipant’s witha capacity obligation for an hourly
participant demand response resourcesubmits demand response energy bids.
2 IESO The IESOrunsthe pre-dispatch calculation engine.
3 IESO The IESOissues a standby reportwhich may include a standby notice.
4 Capacity market If the standby report does not include a standby notice, the capacity
participant market participantremoves its bidsin accordance with the timelines
setoutin MRCh.7 s.19.4.3.
5 IESO The IESOissues activation notices if the conditions under MR Ch.7
s.19.4.4 are satisfied.
6 Capacity market Upon receipt of the activation notice, the capacity market participant
participant complies with the activation notice by reducingits energywithdrawals
as setoutin MRCh.7s.19.4.5.
7 Capacity market A capacity marketparticipantthat expects its Aourly demand response
participant resourceto operatein a manner that, for any reason, differs from the

IESO’sactivation notice, notifies the /ESO assetoutin MR Ch.7
s.19.4.7.
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Step Completedby... Action
8 Capacity market A capacity marketparticipantthat expects its Aourly demand response
participant resourceto operatein a manner that, for any reason, differs from the

IESO’sactivation notice, revises its bid assoon as possible.

5.3 Boundary Entity Resources
(MR Ch.7s.6.1.3)

e-Tag submission — For the purpose of MR Ch.7 App7.2s.1.2.8,App 7.3
ss.1.2.10 and 1.4.9, a registered market particijpantintending to use a boundary
entity resourcemust submit an e-Tag with a quantity that matchesthe JESO
interchange schedule. If at anytime the e-Tag ID changesthe registered market
participantmustrevise the e-Tag ID accordingly in its dispatch data.

Modifying interchange schedules — The JESO may modify interchange schedulkes
at anytime, including within the dispatch hour, for reasons that include incorrect or
missing e-Tags, scheduling misalignments with external control areas, requests
from an external contro/area operator, contingencies or other reliability concerns.

Notification — After the JESO modifies an interchange schedule, it will notify the
market particijpantaccordingly.

Table 5-4: Procedural Steps for Interchange Schedules

Step Completedby... Action
1 Registered market The registered market participantcreates an e-Tag, obtainsan e-
participant Tag ID, and submits dispatch data and the e-Tag ID.
2 Registered market The registered market participantreceives an IESO pre-dispatch
participant scheduleincluding an /nterchange schedulefor a boundary entity
resourceand a corresponding schedule from the external contro/
area.

Scenario 1 — No adjustments are required if the e-tag quantity and
the quantitiesin both the IESO and neighboring control area
schedules match.

Scenario 2 — Revise the e-Tag quantity to the value of the
scheduled quantity if the two schedules have the same scheduled
quantity but this scheduled quantity does not match the e-tag
quantity.

Scenario 3 — Revise the e-Tag quantity to a value that equals the
lesser amount scheduled by the control areasif the two schedules
differ in quantity.
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Step

Completed by...

Action

If the schedulein the external contro/areais for a quantity thatis
less than the bid/offerquantity and itis more than 60 minutes
before the dispatch hour the registered market participantmust
reduceits bid/offer quantity in the ZJESO market to equal the
external contro/ areaschedule.

IESO

The IESOissues dispatch instructions, in the form of /nterchange
schedules, to each boundary entity resourcefor which a dispatch
instructionis required.

IESO

The IESOreviews the interchange scheduleto determine if changes
to the interchange scheduleare required and notifies market
participantsif their interchange scheduleshave been modified from
quantitiesincludedin the Market Participant Interface at the
conclusion of the pre-dispatch process.

Registered market
participant

Registered market participantreceives notice of /nterchange
schedulerevisions and submits the revised e-Tag and e-TagID, if
required.

IESO

The IESOvalidates the e-Tag submitted or revised e-Tag from the
previous step.

IESO

IESOconfirms the quantity and e-Tag ID for each /nterchange
schedulewith adjacent control areas.

The IESOand/or adjacent contro/ areasmay reduce /nterchange
schedulesin accordance with the checkout process.

TESOand Market
participants

Ramps of energybetween control areasare initiated over 10
minutes. £nergyramps typically begin at five minutes before the
dispatch hour.

IESO

The IESOnotifies market participantsof interchange schedulesthat
have been curtailed relative to the quantities confirmed with
adjacent control areasin accordance with the checkout process.

5.4

Dispatch of Operating Reserve
(MR Ch.7 5.7.4)

Dispatchable loads and withdrawing dispatchable electricity storage
resources (MR Ch. 7s.7.4.3) - A dispatchable load or dispatchable electricity
storage resourcethatis withdrawing must reduce its consumption, or remain at a
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reduced consumption level, to provide at least the amount of operating reserve
required for an activation.

Pseudo-units (MRCh.7 s.7.1.2A.1) — To activate operating reservefor pseudo-
unit, the IESOissues dispatch instructionson the resourcesfor the corresponding
combustion turbine generation unitsand steam turbine generation unit,
respectively.

Recovery after an activation (MR Ch.7 s.7.4.5) - When operating reserveis
activated as a result of an NPCC “reportable event” as such term is defined in the
NPCC Glossary of Terms, as amended from time to time, the otherwise applicable
ten-minute operating reserverequirements will be reduced by the amount of the
activation. For the purpose of MR Ch.7 s.7.4.5 and Ch.5s.4.5.10, the JESO will
subsequently recoverto pre-contingency levels of operating reserverequirements
within 105 minutes of the contingency.

Recovery after event otherthan activation (MR Ch.7 s.7.4.5) - For the
purpose of MR Ch.7 s.7.4.5 and Ch.5 s.4.5.10, for all eventsthat cause the JESO
to becomedeficient otherthan an operating reserveactivation following an NPCC
reportable event, the otherwise applicable ten-minute operating reserve
requirementswill be reduced by a corresponding amount. The ZESO will
subsequently recoverto pre-contingency levels of operating reserverequirements
within 90 minutes of the contingency.

5.5 Manual Procurement of Operating Reserve during
Forced or Planned Tool Outages

(MR Ch.7 s.1.5)

Proportion of available operating reserve capacity — In theevent ofa planned
outagedescribedin MR Ch.7 s.1.5.1 or a forced outagein respect of IESO-
administered marketssoftware, hardware or communication sy stems, the JESO will
use reasonable efforts to procure operating reservein amounts thatare proportional
with each market participant’srespective share in the totalavailable operating
reservecapacity.

Alternative procedure pursuantto MRCh.7 s.1.5.3 - If, as a result of a planned
outagedescribedin MR Ch.7 s.1.5.1 or a forcedoutagein respect of JESO-
administered marketssoftware, hardware or communication systems, and the JESO
has requested thata market participantprovide operating reserve, the IESO will:

o notify marketparticipantsthatthe dispatch instructionfor operating reserve
issued electronically is invalid, if applicable;

e indicatetheamountofeach class of operating reserveto be provided by the
market participant,
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e identify whetherthe request representsan activation of operating reserve;

e if practicable, indicate the duration of the request. If this is not practicable,
the request will be valid until the JESOstates otherwise; and

e indicate any restrictionsapplicable to the areas from which operating reserve
must be provided, leaving the market participantto choose what resources

will be used to meet the request.

5.6 Resource Commitment Notices

5.6.1  Start-up Notices
(MR Ch.75.10.1)

Contentof start-up notices — Start-up notices contain the following elements in
respectofa GOG-eligible resource:

e resourcename;
e start-uptime;

e synchronizationtime; and

e timethe resourceshould reachits minimum loading point.

Form and timing of automated start-up notices — The /ESO typically issues start-
up noticesviathe resource’s dispatch workstation. The IESOwill aim to issue these
start-up noticesno later than 30 minutes beforethe beginning of the resource’s
start-up procedures, in accordancewith the applicable /ead time. The applicable /ead
time (hot, warm or cold) used to issue the start-up noticeis based on the resource’s
calculated thermalstatefor the first hour of the commitment.

Form and timing of manual start-up notices — The /£SO may elect to issue
start-up noticesmanually via telephonecall. This is most likely to occur for start-up
noticesissued in the following circumstances:

e underMRCh.7s.10.1.2 (i.e. prior to 20:00EST on the day priorto the
relevant dispatch day);

e underMRCh.7s.10.1.3;0r

e dueto afailure or planned outage of IESO-administered markets software,
hardware or communication sy stems.

Alternate synchronization times — When a registered market participant
indicates whether it reasonably expectsto comply with the start-up noticeunder
MR Ch.7 s.10.1.4, it is permitted to propose an alternate synchronization time .
For GOG-eligible resourcesother than resourcesfor steam turbine generation units
that are registered as pseudo-units,the IESOwill approve the alternate
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synchronization time if the alternative synchronization time satisfies each of the
following requirements:

e it is no earlier than one hour prior to the synchronization time indicated in
the start-up notice;

e it is no later than one hour after the synchronization time indicated in the
start-up notice;

e it is no later than the time indicated to reach the minimum loading pointin
the start-up notice; and

e itis for a futuretime.

Alternate synchronization times for steam turbines — For resourcesfor steam
turbine generation unitsregistered as pseudo-units, the IESOwill approve the
alternate synchronization time if the alternative synchronization time satisfies all of
the following requirements:

e it is no earlier than one hour prior to the synchronization time indicated in
the start-up notice;

e it is no later than the time indicated to reach the minimum loading pointin
the start-up notice; and

e itis for a futuretime.

Manual proposalfor alterative synchronization time - In the event that the
registered market participant’s proposed alterative sy nchronization time does not
satisfy the above requirements, the registered market participantmay only request
an alternative synchronization time by calling the 7/ESO.

Failure to acknowledge start-up notice - If the registered market participant
fails to comply with the obligation to duly acknowledge receipt of the start-up
noticein accordance with MR Ch.7 s.10.1.4, the JESOwiIll infer that the registered
market participantdoes notintend to comply with the start-up notice.

5.6.2  Procedural Steps for Start-up Notices for GOG-Eligible Resources

Table 5-5 summarizes steps involved for issuing and responding to start-up notices
under the automated process. In the event that the IESOissues a start-up notice
under the manual process, the JESOand the registered Pmarket participantmust
satisfy the relevant requirementsas soon as practicable, rather thanin accordance
with the timelines set out in the table:

Table 5-5: Procedural Steps for Start-up notices for GOG-Eligible Resources

Step Completed by... Action

1 IESO The IESOdetermines that it will issue a start-up notice.

Issue 65.3 — June 7, 2024 Public 52



Part 4.3: Operation of the Real-Time Markets

5. Issuing Dispatch Instructions and Operational Notices

Step Completedby... Action
2 IESO The IESOissues the start-up notice.
3 Registered market The registered market participantacknowledges the start-up notice
participant in accordance MR Ch.7 s.10.1.4and, if appropriate, proposes an
alternate synchronization time for the resource.
4 Registered market Wherethe registered market participanthas not responded to the
participant start-up noticein accordance with MR Ch.7 s.10.1.4, it should
contact the ZESOby phone to,

e requestthatthe JESOmanually indicatein the JESO’stools
whether it reasonably expects the resourceto comply with the
start-up notice, on the registered market participant’sbehalf;
or

s explainthe reason for which it reasonably expects the resource
not to comply withthe start-up notice.

5 IESO The IESOconfirms whether the registered market participant
intends to comply with the start-up notice.
6 Registered market If the registered market participantindicates that it does not intend
participant to comply with the start-up notice, or fails to acknowledge the
start-up notice, the registered market participantrevises the
resource’s dispatch dataas soon as possible.
7 Registered market If applicable, the registered market participantinforms the IESO
participant that it expectsthe resourceto operate in a manner that differs
materially from the JESO’s start-up notice, in accordance with Ch.7
s.10.1.5, after earlierinforming the IESO that it intends to comply
with the start-up notice.
8 Registered market After notifying the JESOof circumstances provided by MR Ch.7
participant s.10.1.5, the registered market participantrevises the resource’s
dispatch dataas soon as possible.
5.6.3  Issuing Extended Pre-Dispatch Operational Commitments

(MR Ch.75.8.2.2)

Issued report — Market participantsshould consult the “Pre-dispatch Intertie
Transactions and GOG Eligible Extensions Report”to determine whether their GOG-

eligible resourcehasreceived an extended pre-dispatch operational commitment.

Refer to Table 6-2 for details concerning the publication of this report.

Extension Notice — The JESOwiIll also issue commitment extension noticesin
advance of an extended pre-dispatch operational commitment. The IESOwill aim to
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issue these notices to the market participant’s dispatch workstationby 30 minutes
past the hour.

5.6.4 Notice of Decommitment
(MR Ch.75.10.2)

Purpose— A notice of decommitmentinforms the market participantthata GOG-
eligible resource may be decommitted by the real-time scheduling process.

Form of notice of — The /ESO issues notice of decommitmentvia the market
participant’s dispatch workstationin accordance with MR Ch.7 s.10.2.1. Further
the JESO may issue notices of decommitment manually via telephonecall to
maintain reliability under MR Ch.7 s.10.2.2 or due to a failure or planned outage of
IESO-administered markets software, hardware or communication sy stems.

Contentof notice of decommitment- Notices of decommitment contain the
following elementsin respect of a GOG-eligible resource:

e resourcename; and

e decommitmenttime
Failure to acknowledge notice of decommitment - If the registered market
participantfails to comply with the obligation to duly acknowledge receipt of the
notice of decommitmentin accordance with MR Ch.7 s.10.2.3 [unless the

registered market participantindicates otherwise], the ZJESOwill infer that the
registered market participantdoes notintend to comply with the notice.

Table 5-6: Procedural Steps for DeCommitment notices for GOG-Eligible Resources

Step Completed by... Action
1 IESO The IESOdetermines that it will issue notices of decommitment.
2 IESO The IESOissues decommitment notices.
3 Registered market The registered market participantacknowledges the notice of
participant decommitment notice in accordance withMR Ch.7 s.10.2.3.

4 Registered market A registered market participant should contact the JESOby phone:

participant e If the registered market participanthas not duly acknowledged

the notice of decommitment within 45 minutes after the hour,
and wishes to requestthat the JESO manually indicate in the
TESO’stools whether it reasonably expects the resourceto
comply with the notice of decommitment, on the market
participant’s behalf;

» to explain the reason for which it reasonably expects the
resourcenot to comply with the notice of decommitment.
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Step Completed by... Action

5

IESO The IESOconfirms whether the registered market participant
intends to comply with the notice of decommitment.

6 Registered market If applicable, the registered market participantinforms the IESOit
participant expects to operatein a manner that differs materially from the
IESO’snotice of decommitment, in accordance with Ch.7 s.10.2.4.
7 Registered market After notifying the JESOof circumstances provided by MR Ch.7

participant s.10.2.4, the registered market participantrevises its dispatch
data as soon as possible.

5.7 Compliance with Dispatch Instructions

Variable generation resources (MR Ch.7 ss.7.1.2A and 7.5.1) — Variable
generation resources mustcomply with dispatch instructions (i.e., with a mandatory
obligation indicator as discussed in section 5.1) if the resourcehas sufficient fuel to
satisfy the dispatch instructions.

Materiality threshold (MR Ch.7 ss.7.5.1 and 7.5.2) — For the purpose of MR
Ch.7s.7.5.1 and 7.5.2, registered market participants’determination of whether
they expecttheir resourcesto operate in a manner that “differs materially from the
dispatch instructions” shall be based on the materiality thresholds provided by the
interpretation bulletin, "Compliance with Dispatch instructions Issued to Dispatchable
Facilities”, IMO_MKRI_0001v.7.0,as may beamended fromtime to time, exceptfor
resourcesassociated with cogeneration facilities, enhanced combined cycle facilities
and hourly demand response resources, as described below:

e For resourcesassociated with a cogeneration facility, a deviation is material
if it exceeds the compliance band established by the ZJESOduring the Market
Registration process (MR Ch.7 s.2.2.6.10).

e For resourcesassociated with an enhanced combined cycle facility, a
deviation is material if it exceedsthe compliance band established by the
IESO during the market registration process (MR Ch.7 s.2.2.6.10).

e Foran hourly demand response resource, a deviation is material if it
deviates from the activation notice by 5 MW or more (MR Ch.7 s.19.4.5).

Registered market participantactions — When notifying the ZJESOof an
expected material deviation from dispatch instructionspursuantto MR Ch. 7
s.7.5.2, registered market participants must take the following additional steps:

e revise dispatch datato reflect the resource’s expected capability in accordance
with MR Ch.7 s.3.3.8; and
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e reject subsequent dispatch instructionsthatthe registered market
participantdoes notexpectto comply with, within the 60-seconds after
receiving the prompt via the dispatch workstation.

If registered market participantsdo not expect to comply with dispatch instructions
as a result of an outage, they must take the following additional steps at the time
of submittingthe noticeunder MR Ch.7 s.7.5.2:

e Submitorrevise an outageslip in accordance with MR Ch.5 s.6.3, using the
outagesubmissiontools to reflect the resource’scapability (referto MM 7.1
and, MM 7.3 s.2 for more information); and

e Notify the JESOby telephone if the outageis a forced outage.

Operating reserve — Registered market particjpants must notify the JESO,
pursuantto MR Ch.7 s.7.5.2, when they:

e havebeen scheduled for ten-minute operating reserveand do not expect to
be able to provide the full amount of ten-minute operating reserve
scheduled; or

e havebeen scheduled for thirty-minute operating reserveand do not expect
to be able to provide the full amount of thirty-minute operating reserve
scheduled;

Operating reserve activations (MR Ch.7 ss.7.5.1-7.5.2) - When the IESO
issues dispatch instructionsfor energyfor the purpose of activating operating
reserve, the dispatch instructionsinclude an *"ORA"” flag. The JESOwill treat a
registered market participant’sdeparture from these dispatch instructions as a
material deviation for the purposeof MR Ch.7 s.7.5.2, and therefore, as non-
compliant with the market rules, if:

o for a dispatchable generation resourceor dispatchable electricity storage
resourcethat proposed to inject energy, the resourcefails to inject at levels
at or above the dispatch instruction within the applicable timeframe; or

o for a dispatchable load resourceor dispatchable electricity storage resource
that proposed to withdraw energy, the resourcefails to withdraw at levels at
or below the dispatch instructionwithin the applicable timeframe.

Contentof notification to the IESO - A registered market participantthat expects
to materially depart from dispatch instructionsmust include the following information
in its notificationto the JESOunder MR Ch.7 s.7.5.2:

e thereason the resourceis will not comply with the dispatch instruction;

e theexpecteddurationoftheconditionthatis preventingthe resourcefrom
complying with the dispatch instruction; and
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e theminimum or maximum MW levels that the resourcecan safely operate at
for the remainder of the relevant condition.

Further,a market participantmay requestthat the JESO constrain the resourceto a
viable operatingrange.

Deemed rejection (MR Ch.7 s.7.1.2A) — Registered market participantsare
expected to accept or reject dispatch instructions, within 60 seconds after receiving
the promptviathe dispatch workstation. If the registered market participantfails to
acceptorreject a dispatch instruction (i.e. the message timer times-out before the
registered market participantresponds to the dispatch instruction), the IESO will
deem thereject registered market participantas having rejected the dispatch
instruction.

Consequenceof rejection (MR Ch.7s.7.1.2A) - If a registered market
participantrejects a dispatch instruction(oris deemed to haverejected a dispatch
instruction), the resourcemust comply with the last accepted dispatch instruction.

5.8 Compliance Aggregation

Overview — The compliance aggregation program allows registered market
participantsto share and satisfy dispatch instructionsacrosseligible resources
when system conditions permit, for the purpose of complying with dispatch
instructions. Compliance aggregation does change the requirements or tools and
processes in respectofa resource’sparticipationin the IESO-administered markets
other than for the purpose of complying with dispatch instructions.

Registration — The compliance aggregation programis only available to
generation resources thatdo not qualify for network modelaggregation. For
additional eligibility requirements to participate in the compliance aggregation
program, refer to the registration process described in MM 1.5s.3.6.1. In
addition, market participants may wish to opt for the meter disaggregation model.
The registration process for the meter disaggregation modelis describedin MM 3.7.

Materiality threshold — For the purpose of MR Ch.7 ss.7.5.1-7.5.2, registered
market participants’determination of whether they expect their resourcesthat are
authorized to participate in the compliance aggregation programto operatein a
manner that “differs materially from the dispatch instructions’ shall be based on
the applicable materiality thresholds provided by the interpretation bulletin,
Compliance with Dispatchinstructions Issued to Dispatchable Facilities ”,
IMO_MKRI_0001v.7.0, as may be amended from time to time.

Suspension to maintain reliability - If the /ESO determines thatit is necessary
to maintain reliability, the IESO may suspend the ability of one or more resources
to comply with dispatch instructionsin accordance with the compliance aggregation
program. Under such circumstances, each resourceis required to comply with its
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dispatchinstructionsissued by the IESO(i.e., without allowing for other resources
to satisfy the dispatch instructionson their behalf).

Example — Instances of circumstances that may triggerthe JESOto suspend the
compliance aggregation program to maintain system relability mightinclude but is
not limited to:

load rejection and/or generation rejectionarming;

outages,

configuration changes; and

securitylimit violations.

Notice to suspend compliance aggregation — If the IESO determines thatit is
necessary to suspend the compliance aggregation programin respectof oneor
more resourcesto maintain reliability, the ZESOwill issue a notice to the market
participant, which includes the following information:

e that compliancewith dispatch instructionsis required on individual resource
basis by using terminology similar to: "[Compliance Aggregate Name]
must abide by resource specificdispatch”; and

e if available, a time frame for the expected reinstatement of the compliance
aggregation program.

Notice of reinstatement of compliance aggregation— The /ESOwill notify
market participantswhen their resourcesmay participate in the Compliance
Aggregation program, by using terminology similar to: "[Compliance Aggregate
Name] may return to compliance aggregate operation at [specified time].”

Submission of dispatch data — While operating within the compliance
aggregation program, registered market participants are required to follow the
normal dispatch dataprocess including by submitting offerson individual resources,
in accordance with the requirements provided by the market rules.

Operating reserve — For requirements pertaining to the provision of operating
reservefrom compliance aggregates, refer to the interpretation bulletin,
Compliance with Dispatch Instructions Issued to Dispatchable Facilities,
IMO_MKRI_0001v.7.0,ss.2.2-2.3.

Pseudo-units — Unlike other GOG-eligible resources,'’ for combined cycle plants
registered as pseudo-units, the generation resourcesfor each of the combustion
turbine generation unitsand steam turbine generation unit may operate as a
compliance aggregate when operating below their minimum loading point.

7 Interpretation Bulletin. “Compliance with Dispatch Instructions Issued to Dispatchable Facilities”,
IMO_MKRI_0001v.7.0,s.1.3.
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5.9 Withdrawal from Commitment
(MR Ch.7 ss.10.3.2and 10.3.3)

Form of notice — For the purpose of providing notice to the /ESOunder MR Ch.7
ss.10.3.20r 10.3.3, a registered market participantmust call the JESO prior to
removing or revising its real-time market offers.

Revise dispatch data - If a registered market participantfor a GOG-eligible
resourceexpects not to satisfy a day-ahead operational commitmentor pre-
dispatch operational commitment, it must revise the applicable dispatch datain
accordance with MR Ch.7 s.3.3.8.

5.10 IESO Cancellation of Commitment for Generator Offer
Guarantee Eligible Resources

(MR Ch.7 s 10.3.1)

Reasons for IESO cancelling commitment — The /JESOwill not cancela day-
ahead operational commitmentor pre-dispatch operational commitmentunder
section MR Ch.7 s.10.3.1 unless doing so is necessary to maintain reliability, and
not for economic reasons.

Form of notice — For the purpose of providing notice to market participants under
MR Ch.7 s.10.3.1, the IESOwiIll call the market participant before cancelling the
day-ahead operational commitmentor pre-dispatch operational commitment.

Revise dispatch data—- Where the /JESOcancels a day-ahead operational
commitmentor pre-dispatch operational commitmentin accordance with MR Ch.7
s.10.3.1, the registered market participantmustrevise the applicable dispatch data
in accordance with MR Ch.7 s.3.3.8.

5.11 Pre-Dispatch Operational Commitment Cancellation
Cost Recovery

(MR Ch.9s.4.11)

Cancellation after the start of a pre-dispatch operational commitment-In
theevent that the JESOcancels a pre-dispatch operational commitment after the
resourcehasreachedits minimum loading point, the total start-up offerwill be
included in the assessmentof the GOG compensation as well as the speed no-load
offerincurred for the hours thatthe resourcewas operating at or aboveits
minimum loading point.

Cancellation before the start of a pre-dispatch operationalcommitment -
If the JESO cancels a pre-dispatch operational/before the resourcehas reachedits
minimum loading point, the start-up offerwill not be included in the assessment of
the GOG compensation. The JESOmay compensate market participantsfor the cost
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incurred in securing unused fuel. Refer to MM 5.5 s.2.25 for further information
regarding the fuel compensation credit.

— End of Section —
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6 Publishing and Issuing Pre-Dispatch and
Real-Time Reports

This section describesthe reports the JESO publishes and issues as part of the pre-
dispatch processand real-time scheduling processes.

| PublicReports
Updates to
Market
Participant
Inputs
IESO Internal
> Pre-Dispatch > Reports
Updates to \/\
IESO Inputs
v
Market Participant
Confidential
Real-Time Market Reports
v
Market Settlement/ Settlement Reports
Post Market q
Processes \/\

* MP Inputs include: Hourly and Daily Dispatch data, outage data, data to provide ancillary services and physical bilateral contract data.
**|ESO Inputs include: Reliability requirements, demand forecasts, centralized variable generation forecasts, the network model, Constraint Violation
Penalty Curves, Market Power Mitigation Inputs

Figure 6-1: Pre-dispatch and Real-time Scheduling Process Reports

6.1 Pre-Dispatch Reports
(MR Ch.7 s5.5.7-5.8)

Table 6-1 provides a list and description of each pre-dispatch processreport that is
publishedby the IESOin accordance with the applicable section of the market
rules. Public reportsare available to all market participantsand to the broader
public.
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Table 6-1: Pre-dispatch Process Public Reports

Report Name

Report Description

Adequacy Report
(MR Ch.7s.12.1.1.6)

The Adequacy Report:

e to supportthe real-time market, is typically published
in accordance withMR Ch.7 ss.12.1.1.6.d and
12.1.1.6.eatapproximately 15 minutes and 45
minutes past the hour on the dispatch day; and

e presentsinformation with hourly granularity.

Predispatch Totals Report
(MR Ch.7 s.5.7.1.5)

The Predispatch Totals Report:

e contains forecasts and schedules of system-wide
information; and

e presentsinformationwith hourly granularity.

Variable Generation Tie Breaking
Rankings Report

(MR Ch.7 5.5.7.3)

The Variable Generation Tie Breaking Rankings Report:

e contains variable generation tie-breaking rankings for
the 90-day period;

e is typically publishedon the firstcalendar day of every
month;

e istypically publishedif the tie-breaking rankingis
updatedto account for newly registered variable
generation resourcescominginto service; and

e presentsinformation with daily granularity.

Variable Generation Forecast
Summary Report

The Variable Generation Forecast Summary Report:

e contains regional energyforecast for the next 48
hours, by fuel type, for all variable generation
resourcessubject to centralized forecasting;

e istypically published approximately five minutes prior
to every hour; and

e presentsinformationwith hourly granularity.

Predispatch Hourly Energy LMP
Report

(MR Ch.7 s.5.7.1.1)

The Predispatch Hourly Energy LMP Report:
e contains the /ocational marginal priceinformation in
respectof energyfor every delivery point, including

the Energy Congestion Price and Energy Loss Price;
and

e presentsinformation with hourly granularity.

Predispatch Hourly Virtual Zonal
Energy Price Report

(MR Ch.7 s.5.7.1.2)

The Predispatch Hourly Virtual Zonal Energy Price Report:

e contains the virtual zonal price for each virtual
transaction zone; and

e presentsinformationwith hourly granularity.
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Report Name

Report Description

Predispatch Hourly Ontario Zonal
Energy Price Report

(MR Ch. 7 s.5.7.1.3)

The Predispatch Hourly Ontario Zonal Energy Price Report:

e contains the pre-dispatch Ontario zonal price
e presentsinformationwith hourly granularity.

Predispatch Hourly Operating Reserve
LMP Report

(MR Ch.7 s.5.7.1.1)

The Predispatch Hourly Operating Reserve LMP Report:

e contains the /ocational marginal pricing-related
information in respectof each class of operating
reservefor every delivery point, including the
Operating Reserve Congestion Price; and

e presentsinformation with hourly granularity.

Predispatch Hourly Intertie Energy
LMP Report

(MR Ch.7 5.5.7.1.4)

The Predispatch Hourly Intertie Energy LMP Report:

e contains /ocational marginal priceinformation for
intertie zonesin respectof energy, including internal
congestion, losses, congestion due to /ntertielimits
and congestiondue to NISL constraints; and

e presentsinformationwith hourly granularity.

Predispatch Hourly Intertie Operating
Reserve LMP Report

(MR Ch.7 5.5.7.1.4)

The Predispatch Hourly Intertie Operating Reserve LMP
Report:

e contains /ocational marginal price informationfor
intertie zonesin respectof the 10-minute non-
spinning and 30-minute operating reserve, internal
congestion, congestion due to /ntertielimits and
congestion due to NISL constraints; and

e presentsinformation with hourly granularity.

Predispatch Area Reserve Constraints
Report

(MR Ch.7 5.5.7.1.8)

The Predispatch Area Reserve Constraints Report:

e contains hourly maximum and minimum constraints for
the area operating reserveregions used as inputs for
the pre-dispatch calculation engine; and presents
information with hourly granularity.

Predispatch Area Operating Reserve
Shortfalls Report

(MR Ch.7 5.5.7.1.6)

The Predispatch Area Operating Reserve Shortfalls Report:

e contains operating reserve requirements, the total
quantity of operating reservein pre-dispatch
schedules, and resulting shortfalls in each hour of the
dispatch day, by operating reservearea; and presents
information with hourly granularity
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Report Description

Predispatch Intertie Scheduling Limits The Predispatch Intertie Scheduling Limits Report:

Report
(MR Ch.7s.5.7.1.9)

contains /ntertiescheduling limits for each /ntertie
zone used as inputs to the pre-dispatch calculation
engine; and

presents information with hourly granularity.

Predispatch Security Constraints
Report

(MR Ch.7 5.5.7.1.7)

The Predispatch Security Constraints Report:

contains binding security constraints applicable to the
transmission system, as determined by the pre-
dispatch calculation engine; and

presents information with hourly granularity.

Predispatch Global Market Power
Conditions for Energy Report

(MR Ch.7 5.5.7.4)

The Predispatch Global Market Power Conditions for Energy
Report:

contains a summary of the hoursin the study period
when the price and import restriction conditionsin
respectof energyare metin the rea/-time market; and

Presents information with hourly granularity.

Confidentialreports— Table 6-2 provides a list and description of each pre-
dispatch processconfidential report issued by the ZESO. Confidential reports are
available only to the market participantto which the information relates.

Table 6-2: Pre-dispatch Process Confidential Reports

Report Name

Report Description

Predispatch Pseudo-Unit
Computed Values Report

(MR Ch.7 s.5.8.2.10)

The Predispatch Pseudo-Unit Computed Values Report:

contains the values used by the pre-dispatch calculation
enginefor pseudo-unitsand generation resources
associated with the corresponding combustion turbine
generationunitsand steam turbine generation units;

is based on market participant submitted registration
and dispatch datafor generation resourcesassociated
with the corresponding combustion turbine generation
units and steam turbine generation units, and outages
and constraints; and

presents information with hourly granularity.
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Report Description

Variable Generation Forecast by
Resource Report

(MR Ch.45s.7.3.5)

The Variable Generation Forecast by Resource Report:

contains an hourly energyforecast for each of the
variable generator’s variable generation resources for
the next 48 hours;

is typically issued approximately five minutes prior to
each dispatch hour, and

presents information with hourly granularity.

Predispatch Intertie Transaction
Schedule and GOG Eligible
Extensions Reports

(MR Ch.7 ss.5.8.2.1 and 5.8.2.2)

The Predispatch Intertie Transaction Schedule and GOG
Eligible Resource Extensions Report:

contains /nterchange scheadulesfor energy and
operating reservefor the next two dispatch hours;

contains extended pre-dispatch operational
commitments;

is typically issued at approximately 15 minutes after the
dispatch hour, and

presents information with hourly granularity.

Predispatch Schedules Report

(MR Ch.7 ss.5.8.2.3 and
5.8.2.11)

The Predispatch Schedules report:

contains pre-dispatch schedules for energyand
operating reserve;

notifies market participantsthat they have failed the
conduct and impact test for priceimpact, if applicable;

is typically issued approximately 30 minutes after each
dispatch hour, and

presents information with hourly granularity

Predispatch Commitments Report

(MR Ch.7 ss5.8.2.2and 5.8.2.4,
5.8.2.5,and 10.1

Ch.5ss.1.2and 3.2)

The Predispatch Commitments Report:

contains operational constraints for GOG-eligible
resources, including pre-dispatch operational
commitmentsand commitments to maintain reliability;
is typically issued approximately 30 minutes after the
dispatch hour; and

presents information with hourly granularity

Predispatch GOG-Eligible Unit
Inferred State Report

(MR Ch.7 s.5.8.2.6)

The Predispatch GOG-Eligible Unit Inferred State Report:

contains the MGBDT values used by the pre-dispatch
calculation engineto infer the thermal state;

contains the number of consecutive hours that the
resourcehas been below its minimum loading point; and
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Report Name

Report Description

e isissuedapproximately 30 minutes after each dispatch
hour.

Hourly Demand Response Standby
Report

(MR Ch.7 5.19.4.2)

The Hourly Demand Response Standby Report:

o notifiesthe capacity market participantswhen their
hourly demand response resourcesare on standby for
demand responseactivations;

e If applicable, is issued after the day-ahead market
calculation engineor pre-dispatch calculation engine
produces valid resultsin respect of a business day;

e may beissueduntil 07:00 EST of the relevant dispatch
day, and

o If a capacity market participantwill not be placed on
standby for the relevant dispatch day, it will receive
confirmation of same via this report by approximately
7:00 EST.

Demand Response Activation
Report

(MR Ch.7 s.19.4.4)

The Demand Response Activation Report:

e notifies capacity market participantsfor hourly demand
response resourcesto activate to provide demand
response;

e contains the schedule for the resourceto provide
demand response,

e istypically issued approximately 2.5 hours prior to the
activation period; and

e presentsinformation with hourly granularity

Predispatch Daily Energy Limit
Tracking Report

(MR Ch.7 5.5.8.2.12)

The Predispatch Daily Energy Limit Tracking Report:

e contains the cumulative energy schedules for the
dispatch dayfor the purpose of tracking the resource’s
operation relative to its submitted minimum daily energy
limitand maximum daily energy limit, and

e presentsinformationwith hourly granularity.

Predispatch Number of Starts
Tracking Report

(MR Ch.7 s.5.8.2.13)

The Predispatch Number of Starts Tracking Report:

e contains the actual and forecast number of starts for
the dispatch dayrelative to the resource’ssubmitted
maximum number of starts per day; and

e presentsinformation with hourly granularity.
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6.2 Real-Time Reports

(MR Ch.7 s5.6.7-6.8)

Table 6-3 provides a list and description of each real-time scheduling process public
report thatis published by the JESOin accordance with the applicable section of
the market rules. Public reports are available to all market participantsand to the

broader public.

Table 6-3: Real-Time Scheduling Process Public Reports

Report Name

Report Description

Adequacy Report
(MR Ch.7s.12.1.1.6)

The Adequacy Report:

e to supportthe real-time market, is typically published
in accordance withMR Ch.7 s.12.1.1.6(d) and
s.12.1.1.6(e) at approximately 15 minutes and 45
minutes past the hour on the dispatch day;

¢ and presentsinformation with hourly granularity. Refer
to MM 7.2 s.3.1 for moreinformation.

Realtime Totals Report
(MR Ch.7 s.6.6.1.5)

The Realtime Totals Report:

e contains forecasts and schedules of system-wide
information; and

e presentsinformation with five-minute granularity.

Generator Output and Capability
Report

(MR Ch.45.7.3.4)
(MR Ch.4 5.7.3A.3)

The Generator Output and Capability Report:

e contains output and capability levels for generation
resourcesassociated with one or more generation units
with a capacity of 20 MW or greater;

e contains output and capability levels for e/ectricity
storage resourcesassociated with one or more
electricity storage unitswith a capacity of 20 MW or
greater;

e istypically published approximately 15 minutes after
each dispatch hour, and

e presentsinformationwith hourly granularity.

Variable Generation Tie Breaking
Rankings Report

(MR Ch.7 5.6.6.6)

The Variable Generation Tie Breaking Rankings Report:

e contains variable generationtie-breaking rankings for
the 90-day period;

e istypically published on the firstcalendar day of every
month;
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Report Name

Report Description

e istypically published if the tie-breaking ranking is
updatedto account for newly registered variable
generation resourcescominginto service; and

e presentsinformation with daily granularity.

Realtime 5-min Energy LMP Report
(MR Ch.7 s.6.6.1.1)

The Realtime 5-min Energy LMP Report:

e contains the /ocational marginal priceinformation in
respectof energyfor every delivery point, including the
Energy Congestion Price and Energy Loss Price; and

e presentsinformation with five-minute granularity.

Realtime 5-min Virtual Zonal Energy
Price Report

(MR Ch.7 5.6.6.1.2)

The Realtime 5-min Virtual Zonal Energy Price Report:

e contains the virtual zonal price for each virtual
transaction zone; and

e presentsinformation with five-minute granularity

Realtime 5-min Ontario Zonal Energy
Price Report

(MR Ch.7 5.6.6.1.3)

The Realtime 5-min Ontario Zonal Energy Price Report:

e contains the Ontario zonal pricefor the real-time
market, and

e presentsinformation with five-minute granularity

Realtime 5-min Operating Reserve
LMP Report

(MR Ch.7 s.6.6.1.1)

The Realtime 5-min Operating Reserve LMP Report:

e contains /ocational marginal pricesfor 10-minute
synchronized, 10-minute non-synchronized and 30-
minute types of operating reserve, and

e presentsinformation with five-minute granularity

Realtime 5-min Intertie Energy LMP
Report

(MR Ch.7 5.6.6.1.4)

The Realtime 5-min Intertie Energy LMP Report:

e contains /ocational marginal priceinformation for
Intertie zonesin respectof energy, including internal
congestion, losses, congestion due to /ntertielimits and
congestion due to NISL constraints; and

e presentsinformation with five-minute granularity

Realtime 5-min Intertie Operating
Reserve LMP Report

(MR Ch.7 5.6.6.1.4)

The Realtime 5-min Intertie Operating Reserve LMP Report:

e contains /ocational marginal priceinformation for
Intertiezones in respectof the 10-minute non-spinning
and 30-minute operating reserve, internal congestion,
losses, congestion due to /ntertielimits and congestion
due to NISL constraints; and

e presentsinformation with five-minute granularity
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Report Name

6. Publishing and Issuing Pre-Dispatch and Real-Time Reports

Report Description

Realtime Constraints Shadow Prices

Report
(MR Ch.7 s.6.6.4)

The Realtime Constraints Shadow Prices Report:

e contains shadow prices for the binding security
constraints applicable to the transmission system, as
determined by the real-time calculation engine.

e contains information from five days before the date of
publication;

e istypically publishedat approximately 08:00 EST; and
e presentsinformation with five-minute granularity.

Realtime Area Reserve Constraints
Report

(MR Ch.7 5.6.6.2.2)

The Realtime Area Reserve Constraints Report:

e contains maximum and minimum constraints for the
area operating reserveregions used as inputs for the
real-time calculation engine; and

e presentsinformation with five-minute granularity

Dispatch Area Operating Reserve
Shortfalls Report

(MR Ch.7 5.6.6.2.1)

The Dispatch Area Operating Reserve Shortfalls Report:

e contains operating reserve requirements, the total
quantity of operating reservein real-time schedules,
and resulting shortfalls for the dispatch intervalsin the
previous dispatch hour, by operating reservearea; and
presentsinformation with five-minute granularity

Dispatch Area Operating Reserve:
Total Scheduled and Total Energy
Called Report

(MR Ch.7 5.6.6.2.4)

The Dispatch Area Operating Reserve: Total Scheduled and
Total Energy Called Report:

¢ indicatesthe total quantities of operating reserve
included in real-time schedules and quantities of
operating reservethat have been activated, by
operating reservearea; and

e presentsinformation with five-minute granularity.

Realtime Intertie Scheduling Limits
Report

(MR Ch.7 5.6.6.2.2)

Realtime Intertie Scheduling Limits Report

e contains /ntertiescheduling limits for each /ntertie zone
used by the real/-time calculation engine; and

e presentsinformation with five-minute granularity.

Intertie Schedule and Flow Report
(MR Ch.7 s.6.6.2.3)

The Intertie Schedule and Flow Report:

e contains the total quantities of energyincludedin
interchange schedules and quantities of energythat
have been conveyed to and from each /ntertie zones,

s presents quantities conveyed in imports and exports for
each five-minute interval using hourly averages.
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Report Name Report Description

All Transmission Outages Occurring The All Transmission Outages Occurring Today Report:
Today Report e contains information on any outagesin respect of the
(MR Ch.7s.6.6.3.2) transmission facilitiesfor the dispatchday, and

e istypically publishedhourly.

Transmission Facility Outage Limits The Transmission Facility Outage Limits Report:

Report e contains information on transmission capacity between

(MR Ch.7s.6.6.3.1) the IESO-controlled gridand each /ntertie zone; and
e istypically publishedtwice per hour.

Dispatch Security Constraints Report  The Dispatch Security Constraints Report:

(MR Ch.7s.6.6.2.2) e contains binding security constraints applicable to the
transmission system, as determined by the real-time
calculation engine; and

e presentsinformation with five-minute granularity.

Dispatch Deviation Report The Dispatch Deviation Report:

(MR Ch.7 s.6.6.5) e s typically publishedonce per calendar month; and
e presentsinformationwith five-minute granularity.

Confidentialreports— Table 6-4 providesa list and description of each real-time
scheduling process private reportissued by the JESOin accordance with the
applicable section of the market rules. Confidential reports are available only to the
market participantto which the information relates.

Table 6-4: Real-Time Scheduling Process Confidential Reports

Report Name Report Description
5-Minute Energy Schedule Report The 5-Minute Energy Schedule Report:
(MR Ch.7s.6.7.1.1) e contains real-time schedulesfor energy; and
e presentsinformation with five-minute granularity.
Realtime Energy Dispatch Report The Realtime Energy Dispatch Report:
(MR Ch.7s.6.7.2.1) e contains a summary of dispatch instructionsfor energy

for the previousdispatch hour; and
e presentsinformation with five-minute granularity

5-Minute Operating Reserve Schedule The 5-Minute Operating Reserve Schedule Report:

Report e contains real-time schedulesfor operating reserve;, and

(MR Ch.7s.6.7.1.1) e presentsinformation with five-minute granularity.
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Report Name

Report Description

Realtime Operating Reserve Dispatch
Report

(MR Ch.7 5.6.7.2.1)

The Realtime Operating Dispatch Reserve Report:

e contains a summary of the dispatch instructionsfor
operating reservefor the previous dispatch hour;, and

e presentsinformation with five-minute granularity.

5-Minute Energy and Operating
Reserve Schedule Report

(MR Ch.7 5.6.7.1.1)

The 5-Minute Energy and Operating Reserve Schedule
Report:

e contains real-time schedulesfor energyand operating
reserve, and

e presentsinformation with five-minute granularity.

Realtime Energyand Operating
Reserve Dispatch Report

(MR Ch.7 5.6.7.2.1)

The Realtime Energy and Operating Reserve Dispatch
Report:
e contains a summary of the dispatch instructionsfor

energyand operating reservefor the previous dispatch
hour; and

e presentsinformation with five-minute granularity.

Dispatch Advisory Report
(MR Ch.7 s.7.1.6)

The Dispatch Advisory Report:

e contains dispatchadvisories — consisting of anticipated
dispatch instructions— for energyand all classes of
operating reserveup to 55 minutes before the relevant
dispatch interval and

e presentsinformation with five-minute granularity;

The IESOwill not issue missed Dispatch Advisory Reports
that it was unable to issue during the applicable five-minute
interval.

Dispatch Data Report for the
RealTime Scheduling Processes for
Resources

(MR Ch.7 s.6.7.4)

The Dispatch Data Reportfor RealTime Scheduling
Processes for Resources:

e contains the dispatch datafor energyused by the real-
time calculation engine,

e s typicallyissueddaily for the previous dispatch day at
approximately 06:00 EST; and

e presentsinformation with hourly and daily granularity.

Dispatch Data Report for the
RealTime Scheduling Processes for
Forebays

(MR Ch.7 5.6.7.4)

The Dispatch Data Reportfor RealTime Scheduling
Processes for Forebays:

e contains the dispatch datafor Forebays used by the
real-time calculation engine;

e s typicallyissueddaily for the previous dispatch day at
approximately 06:00 EST; and
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Report Name

6. Publishing and Issuing Pre-Dispatch and Real-Time Reports

Report Description

presents information with hourly and daily granularity.

Realtime Market Operating Reserve
Offer Report

(MR Ch.7 5.6.7.4)

The Realtime Market Operating Reserve Offer Report:

contains the offersfor operating reserveused by the
real-time calculation engine

is typically issued daily for the previous dispatch day at
approximately 6:00 EST; and

presents information with hourly granularity.

Realtime Schedule Bid Offer Report
(MR Ch.7 s5.6.7.4)

The Realtime Schedule Bid Offer Report:

contains the dispatch dataused by the rea/-time
calculation enginefor self-scheduling generation
resourcesand intermittent generation resources,
notably, se/f-schedulesand forecast of intermittent
generation;

is typically issued daily at approximately 06:00 EST for
the previous dispatch day; and

presents information with hourly granularity.

Realtime Pseudo-Unit Computed
Values Report

(MR Ch.7 5.6.7.2.2)

The Realtime Pseudo-Unit Computed Values Report:

contains the values used by the rea/-time dispatch
calculation enginefor pseudo-units and generation
resources associated with the corresponding
combustion turbine generation unitsand steam turbine
generation units, and

is based on market participant submitted registration
and dispatch datafor generation resourcesassociated
with the corresponding combustion turbine generation
units and steam turbine generation units, and outages
and constraints.

presents information with five-minute granularity.

Variable Generation 5 Minute
ForecastReport

(MR Ch.45.7.3.6)

The Variable Generation 5 Minute Forecast Report:

contains the five-minute energy forecast values used
for each of the variable generator’s variable generation
resourcesfor the previous hour;

is typically issued approximately five to ten minutes
after each dispatch hour; and

presents information with five-minute granularity.
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6.3 Retrieving Pre-Dispatch and Real-Time Reports and
Notifications

Website interface - Market particijpantscan receive JESO notifications by
accessing “Pre-dispatch and real-time notifications” on the JESO’swebsite,

e by logging ontothe Market Operation System — Energy Market Interface ; or
e by using the Application Programmers Interface (API).

Pre-dispatch and Real-Time reports are located on the JESOwebsite:
http://reports.ieso.ca/index.html.

— End of Section —
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7/ Real-Time Market Remediation

No pre-dispatch process remediation — The JESO will not corrector otherwise
remediate invalid pre-dispatch schedules, nor will it establish administrative prices
in respect of pre-dispatch prices, including where the pre-dispatch process
produces invalid pricesunder MR Ch.7 s.5.3.

Invalid results — The /£SO may determine the results from the pre-dispatch
calculation engineor real-time-calculation engineto beinvalid, including for the
purpose of MR Ch.7 s.5.3, the applicable provisions of 5.5, 5.8, 6.6, 6.7 and
7.2.1A.2, forreasons thatinclude:

e theresultsinclude resourcesthat are not required, or exclude resourcesthat
are required, because of incorrectinputs or calculations;

o the pre-dispatch calculation engineor real-time calculation engine, as
applicable, is unable to resolve two or more conflicting restrictions; or

e anincorrectinput causes a material change in pricing or schedules.

Failure of real-time calculation engine — The /£SO will determinethat there has
been a failure of the real-time calculation engine, including for the purpose of the
applicable provisions of MR Ch.7 ss.6.6 and 6.7 and for s.8.4A.2.2, where the
tools do not generate real-time schedules or real time prices, other than provisional
default values pulled from the previous dispatch interval. In such circumstances, the
default values applied may be subsequently updated by the JESO.

Notification — The JESO will notify market participantsofa planned outagein
respectof its tools pursuantto MR Ch.7 s.1.5.2.1 by publishing the relevant
information. The JESO may publish, at its discretion, information in respectofa
forced outagerelating market tools. These notices will indicate that that the IESO
will not publishresults from the pre-dispatch processfor the affected hour(s).

Interchange schedules - If the pre-dispatch processfails to produce a valid
interchange schedule, the IESOwill use the last valid set of results from the pre-
dispatch calculation engine (i.e., from the previous run) to form the basis of the
interchange schedule. If the pre-dispatch processfails to produce valid interchange
schedulesfor multiple consecutive runsof the pre-dispatch calculation engine, these
results of the pre-dispatch calculation enginewill not include quantities above those
included in the registered market particijpant’s boundary entity resource day-ahead
schedulefor the corresponding dispatch hourpursuant to MR Ch.7 s.5.2.2.

Retroactive administrative pricing — The /ESO will retroactively establish real-
time administrative pricesprovided the requirements under MR Ch.7 s.8.4A are
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satisfied, including, but not limited to, the requirementto be administered within
four business day s after the affected dispatch day pursuantto MR Ch.7 s.8.4A.2.

Real-time price error — The JESO establishes administrative pricesto remedy a
pricing or publication error pursuantto MR Ch.7 8.4A.2.3, irrespective of whether
the errorimpacted the real-time schedule. Real-time market pricesmay be
recalculated and/or re-publishedafter-the-fact to ensure that pricing and scheduling
in the real-time marketalign to the extent practicable.

Scope of administrative pricing — In response to an eligible error, the JESOmay
establish administrative pricesfor one or more locational marginal prices.

Dispatch Scheduling error — Furtherto MR Ch.7 s.7.6.1.2, the JESOwiIll
declare a dispatch scheduling errorin the real-time market where:

e the JESOidentifies a pricing errorin the real-time dispatch processwhich is
identified within four business day s after the dispatch dayand cannotbe
corrected by normaladministration methods in accordance with MR Ch. 7
ss.8.4A.2and 8.4A.3; and

e the JESOdoes notidentify a pricing error that has occured in the real-time
dispatch processwithin four business day s after the dispatchday (MR Ch.
7 s.8.4A.3).

Administrative pricing notification — The /ESOwill publish an administrative
pricing notificationin the following circumstance:

e the JESO has established real-time market administrative pricesin
accordance with MR Ch.7 s.8.4A.

Dispatch scheduling error notification - The JESO will publish a dispatch
scheduling error notification in the following circumstance:

e A dispatchscheduling errorhas occurred in accordance with MR Ch.7
s.7.6.1.

— End of Section —
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Appendix A: Constraint Violation Penalty
Curves

(MR Ch.7s.1.6.1.3)

Constraint violation penalty curves are defined as the penalty functions for the
violation of constraints in the day-ahead market calculationengine, pre-dispatch
calculation engine, and real-time calculation engine. They are specified from time
to time by the JESO.

The form of the constraint violation penalty curves differs between the scheduling
algorithm and pricing algorithm of the day-ahead market calculation engine, pre-
dispatch calculation engineand real-time calculation engine. This differenceis used
to establish a reliability based priority between constraint violations when
determining scheduling results while also setting appropriate market prices.

The following constraints will have corresponding constraint violation penalty
curves applied:

e all threeclasses of operating reserve,;

e minimum and maximum area operating reserve;
e energybalance (over or under generation);

e securitylimits;

e netinterchange scheduling limit (NISL);

e maximumimportand exportlimits;

e minimum daily energy limits;

e maximumdalily energy limits;, and

e hydroelectric generation resource associated with the downstream /linked
forebay.

Penalty price curves applied to each of these constraintsin the scheduling and pricing
algorithms of the day-ahead market calculation engine, pre-dispatch calculation
engineand the real-time calculation engineare described in sections A.1 and A.2.

A.l Penalty Price Curves in the Scheduling Algorithm

Penalty price curves specific to the scheduling algorithm are used by the calculation
engines to ensure they continue to produce schedules when constraint violations
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Appendix A: Constraint Violation Penalty Curves

occur. The scheduling algorithm uses a single price-quantity pairpenalty price

curve.

Table A-1 summarizes the penalty price curves and corresponding penalty prices
used for each constraint violation in the day-ahead marketand real-time market.

Table A-1: Penalty Curves in the Scheduling Algorithm

Penalty Curve Calculation
Name Penalty Price Engine(s) Description

Operating $6,000/MW All The penalty price for total thirty-minute

Reserve—system operating reserveis high enough to allow the

wide (Total 30- calculation engine to consider all valid

min requirement) combinations of offersand bids for energyand

offersfor operating reservebefore it allows an
operating reserveconstraintto be violated.

Operating $10,000/MW All The total ten-minute operating reservepenalty

Reserve— system price allows for the thirty-minute operating

wide (Total 10- reserveconstraint to be violated before the 10-

min reserve minute operating reserve constraint is violated.

requirement)

Operating $12,000/MW All The penalty price for the synchronized ten-

Reserve— system minute operating reserve ensures that 10-

wide (10-min minute synchronized reserveis given higher

synchronized priority than the total 10-minute requirement.

reserve

requirement)

Operating Variable All The penalty prices used for flexibility operating

Reserve- reserveare consistent with the penalty prices

flexibility used in the pricing algorithm.

Operating Maximum All The day-ahead market, pre-dispatch and rea/-

Reserve- Area $60,000/MW time calculation engines use a penalty price of
Minimum $60,000 for maximum area operating reserve
$4,000/MW constraints. This penalty price prevents

transmission constraint violations that may
otherwise occur when operating reserveis
activated from facilitieswithin the area.

The three calculation engines use a penalty
price of $4,000/MW for the minimum area
operating reserve constraint.
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Penalty Curve
Name

Penalty Price

Calculation
Engine(s)

Appendix A: Constraint Violation Penalty Curves

Description

EnergyBalance

Under
generation:
$30,000/MWh

Over generation:

(-$30,000)/MWh

All

The JESOuses a penalty price of $30,000/MWh
for under generationviolations and a negative
penalty price of $30,000/MWh for over
generation violations.

Transmission $60,000/MW All The penalty priceis setat $60,000 and the

Security constraint exceedance percentage shall be for
all possible security limit violations ranging
from 0% to infinity.

NISL $35,000/MW DAM, PD The day-ahead marketand pre-dispatch
calculation enginesuse a $35,000/MW penalty
price for all magnitudes of NISL violations.

Downstream $37,000 DAM, PD The penalty price for all magnitudes of

under or over downstream over or under generation is

generation?® $37,000. This penalty price enables the day-
ahead marketand pre-dispatch calculation
enginesto resolve when hydroelectric
constraints arein conflict.

Intertie $40,000/MW DAM, PD The penalty price for all magnitudes of /ntertie
limit violations is $40,000.

Daily Energy $100,000/MW DAM, PD The penalty price for all magnitudes of daily

Limits energylimitviolationsis $100,000

A.2 Penalty Price Curves in the Pricing Algorithm

Penalty price curves specific to the pricing algorithm are used by the calculation
engines to ensure that they continue to produce prices when constraint violations
occur. Multiple price-quantity pairpenalty curves are may be used in the pricing
algorithm of the day-ahead market and real-time marketto provide the JESOand
market participantswith price signals for scarcity conditions. The penalty price
curves are comprised of up to 20 price-quantity pairsor price-percentage pairs

where:

e pricesare defined in dollars ($ per MW);

e breakpoint quantities are defined in megawatts (MW ); and

18 puring implementation the JESO will consider separate penalty prices for downstream under
generation and downstream over generation, with input from participants.
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e breakpoint percentages (%) are defined in constraint exceedanceamounts,
which is the measurable amount of units that exceed a transmission limit.

The constraint violation penalty curvesare represented as either a demandor a
supply curve, depending on the ty pe of constraint. The day-ahead market
calculation engineand the pre-dispatch calculation engine uses constraint violation
penalty curves that may vary from hour to hour. The real-time calculation engine
uses constraint violation penalty curvesthat may vary from five-minute interval to
five-minute interval when crossing the top of the hour.

The JESOuses the methodologies described in Table A-2 to set the pricing for each
of the constraint violation penalty curves.

The penalty prices used may be adjusted from time to time by the JESOwhere the
IESO determinesthat constraint violation price signals may either overstateor
understate the cost of managing the constraint violation given prevailing market
conditions. The JESO will advise market participantsof such changes.

Table A-2 summarizes the penalty curve inputs for each of the constraints in
relation to the pricing algorithm and provides a description.

Table A-2: Penalty Curves in the Pricing Algorithm

Penalty
Curve Name Description
Operating The pricing algorithms for all calculation engines use separate penalty price
Reserve — demandcurves for the three operating reserve constraints. The MW quantity

systemwide ranges of the price-quantity pairsused for each operating reserveconstraint are
based on the operating reserverequirement for each class of operating reserve.
When the requirement is changed, the relative proportion of each MW quantity
range is scaled to maintain the relative proportions of each MW range.

The central price point of the price-quantity pairsused for the total thirty-minute
operating reserveconstraintwill be based on the 99" percentile of historical
thirty-minute operating reserve prices. The price points above and below the
central price pointwill be pricedin a graduated fashion with respect to the
central price point.

The central price point of the price-quantity pairsused for the total ten-minute
operating reserveconstraintwill be based on the 99" percentile of historical ten-
minute operating reserve prices. Price points above and below the central price
point are priced in a graduated fashion with respect to the central price point.
The lowest price point of the price-quantity pairsused must be no less thanthe
highestprice point of the price-quantity pairsused for the thirty-minute operating
reserveconstraint.
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Penalty
Curve Name

Description

The penalty prices used for the 10-minute synchronized operating reserve
constraint are higher thanthe prices used for the total 10-minute constraint such
that the cumulative prices in the operating reserve constraint violation price
curverisein a graduated fashion as the operating reserveshortage progresses
from a shortage in total thirty-minute operating reserveto a shortage in total 10-
minute operating reserve and thenfinally to a shortage in 10-minute
synchronized operating reserve.

Operating
Reserve- area

The day-ahead market, pre-dispatch and real/-time calculation enginesuse
penalty prices for the maximum area operating reserveconstraint that are equal
to the penalty prices usedfor the second price-percentage pairin the
transmission security limit constraint violation penalty curve described further
below.

The day-ahead market, pre-dispatch and real/-time calculation enginesuse a
penalty price for the minimum area operating reserveconstraint that is equal to
the lowest penalty price used for the system-wide total ten-minute operating
reserveconstraint violation penalty curve.

Operating The day-ahead market, pre-dispatch and real-time calculation enginesuse a

Reserve - penalty price for the flexibility operating reserveconstraint thatis equal to or

flexibility below the constraint violation penalty curve for the system-wide total thirty-
minute operating reserve.

Energy The day-ahead market, pre-dispatch and real/-time calculation enginesuse

Balance different constraint violation penalty curves for the under-generation and over-

generation constraints. The penalty prices used for the under-generation
constraint are sethigh enough to ensure that valid offers of energyfor resources
will be evaluatedfirst. The penalty prices will be set high enough so that it does
not displace an offerof energyat up to MMCPwhile taking into account
transmission losses and the impact of operating reservejoint optimization.

For over-generation constraints, the day-ahead market calculation engine, pre-
dispatch calculation engine, and real-time calculation enginesuse penalty prices
low enough so that the calculation engines do not use the violation price before
using a bidfrom a dispatchable load or electricity storage participant at
negative MMCPwith high transmission losses.

Transmission
Security

The day-ahead market, pre-dispatch and real-time calculation engineswill use
two price ($) / percentage (%) pairs for all transmission security /imit constraints.
The constraint exceedance percentage for the first price-percentage pair shall be
for any constraintexceedance at or below 2% of the applicable transmission
security limit.

Issue 65.3 — June 7, 2024 Public 80



Part 4.3: Operation of the Real-Time Markets Appendix A: Constraint Violation Penalty Curves

Penalty
Curve Name

Description

The second price-percentage pair shall represent any constraint exceedance
above 2%. The IESOwill determine the penalty prices used based on historical
shadow prices for binding and violated transmission security constraints.

The price of the first price-percentage pair shall be based on the price that best
minimizes the differences between the surplus during violations and the uplift
occurring during both violations and when there are binding constraints for
historical occurrences.

The price of the second price-percentage pair shall be greater than MMCPand
based on the division of the MMCPby a shift factor coefficient of lessthan 1. The
shift factor measures the relative electrical proximity and directness of a pricing
node to a constraint, derived through the historical review of transmission
security constraints.

NISL

The day-ahead market, pre-dispatch and real-time calculation enginesuse a
single penalty price for all magnitudes of NISL constraint violations that is based
on the 99" percentile of historical NISL congestion prices.

Intertie

The day-ahead market calculation engineand pre-dispatch calculation engineuse
a single penalty price for all magnitudes of /ntertie constraint violations.

In order to maintain the scheduling hierarchy for constraintsin the pricing
algorithm that were used in the scheduling algorithm, the penalty priceis based
on the mid-point between the penalty price for the over-generation energy
balance constraints and the second price-guantity pairof the transmission
security constraint violation price curve.

Daily Energy
Limits

The day-ahead market calculation engineand pre-dispatch calculation engineuse
a single penalty price for all magnitudes of daily energylimitviolations. The
penalty priceis set above all other penalty prices in order to minimize the daily
energylimitviolations, while still providing a feasible region for the calculation
engine to be solved.

— End of Appendix —
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Appendix B: Coding of Commitments and

Constraints

The IESOapplies constraints to resourceswhen establishing commitmentor in order
to achieve needed scheduling and dispatchoutcomes. These constraints are coded in
order to drive the correct settlementoutcome. When these constraints are binding on
real-time schedulesand dispatchesthey will be included in the associated reports.

Below is a table describing the constraints and coding.

Table B-1: Coding of Constraints

Constraint
Circumstances Constraint Description Type/Code

A GOG-eligible resourcehas received A minimum constraintapplied fora day- DA-CMT
a day-aheadoperationalcommitment ahead operational commitment.
A GOG-eligible resourcehas received A minimum constraintapplied by operators DARCMT
a day-ahead reliability commitment for a day-ahead reliability commitment.
A GOG-eligible resourcehas received A minimum constraintapplied fora pre- PD-CMT
a pre-dispatch operational dispatch operational commitment.
commitment
A GOG-eligible resourcehas received A minimum constraintapplied for a PDRCMT
a reliability commitment reliability commitment.
A steamturbine generation resource A minimum constraintapplied for combined COMCYC
requires a minimum constrainttoan  cycle operation consistent with combustion
n-on-1MLP turbine commitment.
Operating reserveis activated on a A minimum constraintapplied for an ORA
resource operating reserveactivation
A hydroelectric generation resource  After some hydroelectric generation LKO
requires a steady output resourceschange their dispatch level, they

are “locked out” and cannot change

dispatchfrom thatlevelfor a specified

period of time.
A resourceis requiredto operateina A minimum, maximum or fixed constraint REL

certain manner to maintain reliability

applied manually by operators to address
reliability concerns.

Issue 65.3 — June 7, 2024

Public

82



Part 4.3: Operation of the Real-Time Markets

Appendix B: Coding of Commitments and Constraints

Constraint
Circumstances Constraint Description Type/Code
A market participantrequest to A minimum, maximum or fixed constraint SEAL
operatein a manner that avoids applied manually by operators at the
endangering people, equipment request of market participants.
damage or the violation of an
applicable law (SEAL)
A hydroelectric generation resource A minimum constraintapplied to ensure that HMR
specifiesan hourly mustrunvalue a hydroelectric generation resourceis
dispatchedto at least its hourly must run
value.
The current dispatchfor a variable The next dispatch (the one with the VGRN
generation resourcehas a “release” mandatory obligationindicator) is less than
obligation indicator and the next the current dispatch(the one with the
dispatchhas a "mandatory” obligation release obligation indicator) and is blocked
indicator by the JESOand not released to the market
participant.
The current dispatchfor a variable The next dispatchis blocked by the IESO VGMD

generation resourcehas a
“mandatory” obligation indicator.

and not released to the market participant.
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List of Acronyms

List of Acronyms

Acronym Term
CMP capacity market participant
CSP constrained scheduling point
CT combustion turbine
DAM day-ahead market
EEA Energy Emergency Alert
FIX fixed
GOG generator offer guarantee
HDR hourly demand response
HE hour ending
HOEP hourly Ontario energyprice
HQEM Hydro Quebec EnergyMarketing
HQT Hydro Quebec TransEnergie
ICG IESO-controlled grid
IDC Interchange Distribution Calculator
I0G intertie offerguarantee
LMP locational marginal prices
MAX maximum
MAX DEL maximum dafly energy limit
MGBDT minimum generation block down-time
MGBRT minimum generation block run-time
MHEB Manitoba Hydro-Electric Board
MIN minimum
MIN DEL minimum daily energy limit
MISO Midcontinent Independent System Operator
MLP minimum loading point
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List of Acronyms

Acronym Term
MMCP maximum market clearing price
MNSPD maximum number of starts perday
MPM market power mitigation
MSP market scheduling point
MW megawatt
MWh megawatt hour
NERC North American Electric Reliability Corporation
NISL net interchange scheduling limit
NPCC Northeast Power Coordinating Council, Inc.
NQS non-quick start
NYISO New York Independent System Operator
PD pre-dispatch
PIM PJIM Interconnection
PSU pseudo-unit
RMR reliability must-run
RT real-time
RTC real-time commitment
ST steam turbine
UCM unit commitment manager

Issue 65.3 — June 7, 2024

— End of Section —

Public 85



Part 4.3: Operation of the Real-Time Markets References

References

Document ID & Link Document Title

MDP_RUL 0002 MarketRules for the Ontario Electricity Market

PRO-408 MarketManual 1.5: Market Registration Procedures

MDP PRO 0022 MarketManual 2.6: Treatment of Compliance Issues

IMP _PRO 0047 MarketManual 3.7: Totalization Table Registration

MDP PRO 0030 Market Manual 4.5: Market Suspension and Resumption
IMO MAN 0024 Market Manual 6: Participant Technical Reference Manual
MDP_PRO 0040 MarketManual 7.1: IESO-Controlled Grid Operating Procedures
IMP_PRO 0033 MarketManual 7.2: Near Term Assessments and Reports
IMP_PRO 0035 MarketManual 7.3: Outage Management

IMP_POL 0002 MarketManual 7.4: IESO-Controlled Grid Operating Policies
PRO-357 MarketManual 13: Capacity Export Requests

— End of Document -

Issue 65.3 — June 7, 2024 Public 86


http://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-rules/mr-marketrules.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/Market-Rules-and-Manuals-Library/market-manuals/connecting/market-registration.ashx
http://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/market-administration/ma-compissues.pdf
http://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/metering/mtr-totalization.pdf
http://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/market-operations/mo-mktsuspresum.pdf
http://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/technical-reference/ptrm-ptrmmanual.pdf
http://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/system-operations/so-systemsoperations.pdf
http://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/system-operations/so-neartermassessreport.pdf
http://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/system-operations/so-outagemanagement.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/Market-Rules-and-Manuals-Library/market-manuals/system-operations/so-GridOpPolicies.ashx
http://www.ieso.ca/-/media/Files/IESO/Document-Library/Market-Rules-and-Manuals-Library/market-manuals/capacity-export/CapacityExportRequests.pdf

	Market Manual 4: Market Operations
	Part 4.3: Operation of the Real-Time Markets
	Table of Contents
	List of Figures
	List of Tables
	Table of Changes
	Market Transition
	Market Manuals
	Market Manual Conventions
	1 Introduction
	1.1 Purpose
	1.2 Scope
	1.3 Workstation and Dispatch Workstation
	1.4 Contact Information

	2 The Pre-Dispatch Process
	2.1 Pre-Dispatch Look-Ahead Period
	2.2 Pre-Dispatch Process
	2.3 Pre-Dispatch Data Inputs
	2.3.1 Day-Ahead Market Inputs
	2.3.2 IESO Data Inputs
	2.3.2.1 Constraint Violation Penalty Curves
	2.3.2.2 Market Power Mitigation Information
	2.3.2.3 IESO Reliability Requirements
	2.3.2.4 Resource Reliability Constraints
	2.3.2.5 Demand Forecasts
	2.3.2.6 Centralized Variable Generation Forecast
	2.3.2.7 IESO-Controlled Grid Information
	2.3.2.8 Operating Reserve Requirements
	2.3.2.9 Intertie Scheduling Treatment Exceptions
	2.3.2.10 Daily Energy Production
	2.3.2.11 Initial Hours of Operation and Initial Hours Down
	2.3.2.12 Maximum Number of Starts per Day

	2.3.3 Initializing Conditions
	2.3.3.1 Daily Dispatch Data Across Two Dispatch Days
	2.3.3.2 Advancing Day-Ahead Operational Commitments
	2.3.3.3 Past Hourly Production for Hydroelectric Resources with Linked Forebay
	2.3.3.4 Operational Commitments over Midnight


	2.4 Pre-Dispatch Optimization Process
	2.5  Results from the Pre-Dispatch Process
	2.5.1 Pre-Dispatch Schedules
	2.5.1.1 Hourly Resource Schedules
	2.5.1.2 Scheduling Discrepancies due to Inaccurate Initial Conditions
	2.5.1.3 Hydroelectric Generation Resources with Linked Forebays
	2.5.1.4 Scheduling Discrepancies due to Thermal States
	2.5.1.5 Scheduling Discrepancies due to Turnaround Time
	2.5.1.6 GOG-Eligible Resource Scheduling after Isolated State
	2.5.1.7 Interchange Schedules
	2.5.1.8 Hourly Demand Response Resource Schedules and Notices
	2.5.1.9  Increase in Fuel Availability

	2.5.2 Pre-Dispatch Operational Commitments and Constraints
	2.5.3 Passing Pre-Dispatch Operational Commitments to Real-time
	2.5.3.1  GOG-Eligible Resource Constraints for Combined Cycle Plants

	2.5.4 Pre-Dispatch Market Prices


	3 The Real-Time Scheduling Process
	3.1 Real-Time Market Timeline and Look-Ahead Period
	3.2 Dispatch Advisories
	3.3  Real-Time Data Inputs
	3.3.1 Real-Time Market Participant Data
	3.3.2 Real-time Integration with the Pre-Dispatch Process
	3.3.3 Real-Time IESO Data Inputs
	3.3.3.1 Constraint Violation Penalty Curves
	3.3.3.2 Market Power Mitigation Information
	3.3.3.3 IESO Reliability Requirements
	3.3.3.4 Resource Reliability Constraints
	3.3.3.5 Demand Forecasts
	3.3.3.6  Centralized Variable Generation Forecast
	3.3.3.7 IESO-controlled Grid Information
	3.3.3.8 Operating Reserve Requirements


	3.4 Real-Time Optimization Process
	3.5 Results from Real-Time Scheduling Process
	3.5.1 Scheduling Outputs
	3.5.2 Real-Time Market Prices for each Dispatch Interval
	3.5.3 Real-Time Market Economic Operating Point


	4 Determining Dispatch Instructions
	4.1  Dispatchable Generation Resources, Dispatchable Loads and Dispatchable Storage Resources
	4.2  Boundary Entity Resources
	4.3 Interchange Scheduling Protocols
	4.3.1 IESO/NYISO Protocol: NY90
	4.3.1.1 Curtailed and Failed Interchange Schedules

	4.3.2 IESO/MISO Protocol: MISO Protocol
	4.3.3 IESO/Hydro-Quebec: Bilateral Capacity Agreements

	4.4 Pre-Emptive Curtailments
	4.5 Transaction Coding
	4.5.1 Modifying Interchange Schedules
	4.5.1.1 Reason Code Application for Interchange Schedule Adjustments and Curtailments

	4.5.2 Methodology for Assigning Failure Codes
	4.5.2.1  External Curtailment Causing an Intertie Limit Violation


	4.6 Capacity Export Scheduling and Curtailment
	..4.6.1 Capacity Export Delivery
	4.6.2 Curtailment Provisions

	4.7 Capacity Import Scheduling
	4.7.1 Capacity Import Call for Generator-Backed Capacity Import Resources


	5 Issuing Dispatch Instructions and Operational Notices
	5.1 Dispatchable Generation Resources, Dispatchable Loads or Dispatchable Storage Resources
	5.2 Hourly Demand Response Resources
	5.3 Boundary Entity Resources
	5.4 Dispatch of Operating Reserve
	5.5 Manual Procurement of Operating Reserve during Forced or Planned Tool Outages
	5.6 Resource Commitment Notices
	5.6.1 Start-up Notices
	5.6.2 Procedural Steps for Start-up Notices for GOG-Eligible Resources
	5.6.3 Issuing Extended Pre-Dispatch Operational Commitments
	5.6.4 Notice of Decommitment

	5.7 Compliance with Dispatch Instructions
	5.8 Compliance Aggregation
	5.9 Withdrawal from Commitment
	5.10 IESO Cancellation of Commitment for Generator Offer Guarantee Eligible Resources
	5.11 Pre-Dispatch Operational Commitment Cancellation Cost Recovery

	6 Publishing and Issuing Pre-Dispatch and Real-Time Reports
	6.1 Pre-Dispatch Reports
	6.2 Real-Time Reports
	6.3 Retrieving Pre-Dispatch and Real-Time Reports and Notifications

	7 Real-Time Market Remediation
	Appendix A: Constraint Violation Penalty Curves
	A.1 Penalty Price Curves in the Scheduling Algorithm
	A.2 Penalty Price Curves in the Pricing Algorithm

	Appendix B: Coding of Commitments and Constraints

	The All Transmission Outages Occurring Today Report:
	List of Acronyms
	References



