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1. Introduction and Overview of Report

Power Advisory LLC (“Power Advisory”) was retained on behalf of Borden Ladner
Gervais LLP ("BLG") to provide expert evidence regarding the financial harm facing a
group of Non-Quick Start Generators' (“NQS Generation Group” or “NQS Generators"),
a subset of natural gas-fired generators, resulting from amendments to the Market
Rules (*MRP Amendments’). The MRP Amendments were approved by the
Independent Electricity System Operator (“IESO") Board of Directors on October 18,
2024. The MRP Amendments represent a significant re-design of the [ESO-
Administered Markets (“IAM") (i.e,, Ontario's wholesale electricity market) that defines
the IESO’s Market Renewal Program (“MRP").

Given the highly complex physical and financial design of the IAM, the information and
examples in this report have been simplified where possible. The evidence in this
report provides a detailed review and analysis on the financial harm the MRP
Amendments will have on the NQS Generators. The financial harm imposed on the
NQS Generators is not imposed to similar extent — or at all — on other supply resources
(e.g., hydroelectric, nuclear, wind and solar generators, etc.) and Market Participants
(*“MPs"). To Power Advisory's knowledge, the IESO has not released an extensive
analysis to suggest it has considered the financial impact of the MRP Amendments on
different supply resources, including NQS Generators.

Section 2 of this report provides a high-level description of Power Advisory, as well as
the authors, Brady Yauch, Michael Killeavy, and Jason Chee-Aloy.

Section 3 provides a summary of the evidence and Power Advisory's findings relating
to financial harm that will be incurred by NQS Generators from the implementation of
the MRP Amendments.

Section 4 provides a Glossary of Terms used throughout this report.

Section 5 provides a background of MRP, including its scope and objectives. This
section also provides a detailed review of the participation of NQS Generators under
the current IAM and future IAM post MRP implementation. This section also includes
a detailed review and breakdown of various market design components in the IAM and
their implications on the commitment, dispatch, and financial settlement for NQS
Cenerators.

Section 6 provides a detailed analysis on the financial harm that the MRP Amendments
will impose on the NQS Generators. This section also includes an overview of the
potential financial harm - or lack thereof - facing other MPs from the MRP
Amendments.

Section 7 reviews implications of the MRP Amendments on contracts to which the NQS
Generators are counterparty to with the IESO. While the financial harm facing NQS
Generatorsis a result of the MRP Amendments, Ontario’'s unique “hybrid” market — that
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TransAlta (SC) L.P.



incorporates extensive contracting and rate regulation for nearly all supply resources
(e.g., generators, storage) — requires a holistic view of the |IAM design, the Market Rules,
and the interaction of contracts with the IAM. This section will also provide historical
context of previous disputes between contracted generators and various IAM market
design decisions undertaken by the IESO including associated amendments to the
Market Rules.

Finally, Section 8 provides an overview of the importance of NQS Generators to
maintaining Ontario’s power system reliability and achieving broader policy objectives
established by the Ontario government. In multiple ways, the Ontario government has
highlighted the importance of the NQS Generators in meeting its electricity and non-
electricity (e.g., economic development) policy objectives. The MRP Amendments
counteract this policy support by introducing financial harm that is not being equally
applied to other MPs within the IAM or to potential future MPs through current
electricity supply procurement processes being undertaken by the IESO to contract for
needed supply resources (e.g., re-contracting operating generators, contracting new
generation and storage projects). Additionally, the IESO has not taken steps to address
the financial harm imposed by the MRP Amendments through effective amendments
to NQS Generators' contracts.
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Power Advisory and Authors’ Background

Power Advisory is an electricity management consulting firm with offices in Toronto,
Calgary, and Boston. Power Advisory has expertise in areas including wholesale
electricity market design, electricity supply procurement and contracting, electricity
supply project development, regulatory frameworks, power system planning,
electricity price forecasting, electricity tariff rate design, among other areas of the
electricity sector. Power Advisory staff includes economists, engineers, power system
planners, and commercial management specialists. Power Advisory is involved in
jurisdictions across North America, with a particular focus on Canada - particularly
Ontario and Alberta — and the Northeast U.S. Many of Power Advisory's staff have
worked for the Independent System Operators (“ISOs") and energy regulators in
Ontario or Alberta.

Brady Yauch is the Senior Manager of Markets and Regulatory Affairs at Power Advisory.
His experience includes working at the IESO with a focus on assessing wholesale
market design. He has provided expert evidence as part of arbitrations, as well as
provided expert evidence before the Ontario Energy Board ("OEB"). He holds an M.A.
in Economics and more than 13 years experience in the sector. Mr. Yauch oversees
Power Advisory's electricity price forecasts in multiple jurisdictions, including Ontario
and New York, among others. He also provides detailed economic and regulatory
analysis for a variety of clients regarding investments and strategic decisions related to
electricity markets. Those clients include MPs in jurisdictions that operate within
wholesale electricity markets and rate regulated vertically integrated utilities. He has
been retained by Independent Power Producers, financial firms (e.g., lenders), and
government agencies for strategic, financial, and policy advice regarding wholesale
electricity market design. He has actively participated in wholesale market design
changes in Ontario over the past decade and more recently has modelled the financial
impact of wholesale market design changes, including MRP design, for a variety of
clients in Ontario and elsewhere, relying on in-depth knowledge of both the regulatory
and market structure and design of Ontario's electricity sector. Mr. Yauch is an expert
in energy markets, wholesale market design, and energy policy.

Michael Killeavy is the Commercial Director and joined Power Advisory in April 2018. He
has been involved in a wide variety of commercial engagements for generators in
Ontario. Before joining Power Advisory, he was the Director, Contract Management at
the Ontario Power Authority (*“OPA") and the IESO. Mr. Killeavy was responsible for the
approximate 30,000 MW portfolio of OPA/IESO generation contracts, as well as the
Energy Support programs, and a staff of 50 professionals and operating budget of $3.5
million. He is an experienced commercial negotiator having negotiated contracts and
amendments to contracts for Ontario's gas-fired generators, including the relocation
of two large gas-fired generation projects in Ontario. Since joining Power Advisory, he
has undertaken many market and contract revenue earning potential assessments for
generators in Ontario, including dispatch and financial modelling for gas-fired
generation projects. Mr. Killeavy has a B.A. Sc. from the University of Toronto and M.
Eng. degree in civil engineering from McMaster University, an M.B.A. from McMaster
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University, and an Honours LL.B. from Nottingham Law School in the UK. Mr. Killeavy
is an expert in electricity contract design and wholesale energy markets.

Jason Chee-Aloy is the Managing Director of Power Advisory, and a senior electricity
market and electricity policy expert based in Toronto. He has over 25 years of
experience in competitive and regulated energy markets. Mr. Chee-Aloy has acted for
multiple clients with business and policy interests across Canada and the U.S, within
areas of wholesale electricity market design, procurement and contracting for
electricity supply resources, generation development and investments, transmission
and distribution development, energy storage development, market assessment and
intelligence, business strategy, energy policy development, and regulatory and
litigation support. Prior to joining Power Advisory, he was the Director of Generation
Procurement at the OPA where he led all procurement and contracting for generation
and demand response projects resulting in over $15 billion in electricity supply
investments. Prior to the OPA, Mr. Chee-Aloy led resource adequacy, market
development, and market surveillance initiatives for the IESO, and was part of the team
that implemented Ontario’'s wholesale electricity market in May 2002. Mr. Chee-Aloy is
a member of the Boards of the Ontario Energy Association, the Canadian Renewable
Energy Association, and the National Electricity Roundtable. In 2022, Mr. Chee-Aloy was
awarded with the Clean50 award for 2023, as one of Canada’s exceptional contributors
to the clean economy. He was selected as the Hedley Palmer award recipient from the
Association of Power Producers of Ontario in 2019 as a leading contributor to the
independent power industry, and in 2009 he was awarded with the Canadian Solar
Industries Association Leader of the Year award. Mr. Chee-Aloy holds an MA. in
Economics with a focus on financial markets and graduated from York University and
the University of Toronto.

The curriculum vitae ("CV") of all the authors are attached as Appendices.
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Summary of Evidence from Power Advisory

The IESO's MRP Amendments represent a significant overhaul of the IAM design and
Market Rules. The MRP Amendments, among other changes, will introduce new
calculation engines and settlement mechanisms that will determine commitment,
dispatch, and settlement for NQS Cenerators and supply resources owned and
operated by other MPs within the IAM. Notably, the MRP Amendments will result in
the introduction of Locational Marginal Prices (“‘LMPs"), a Day-Ahead Market ("DAM"),
new commitment programs for NQS Generators, and an extensive Market Power
Mitigation (*“MPM") framework, among other changes.

The MRP Amendments will significantly change the participation, commitment,
dispatch, and settlement of NQS Generators. The overall result of these changes, from
a financial perspective, will be negative for NQS Generators. The NQS Generators will —
holding all variables and factors constant — be committed and dispatched less within
the IAM under the MRP Amendments. This will result in less wholesale market
revenues compared to the current Market Rules. Further, based on the calculation of
certain |IAM-related payments under the MRP Amendments, this will further lessen
wholesale market revenues for NQS Generators. These negative financial impacts will
not be offset through commensurate amendments to the contracts that NQS
Generators hold with the IESO. This report provides a detailed and step-by-step
analysis on the commitment, dispatch, and financial settlement impacts to NQS
GCenerators that will show the resulting negative financial impacts. Our analysis
includes assessment of the MRP calculation engines and guarantee programs from
the day-ahead (“DA") to real-time (“RT") timeframes.

Based on a historical impact analysis, the average negative financial impact to a typical
NQS Generator is more than $3.5 million annually or $21 million in total over the 2018 to
2023 timeframe. This financial impact is based on a comparison between
commitment, dispatch, and settlement within the |IAM, using the current Market Rules
compared to the MRP Amendments and includes a number of assumptions to isolate
the financial impact. Additionally, the MRP Amendments result in a $38 million
negative financial impact resulting from of a reduction in commitment of the proxy
NQS Generator in the IAM over the six-year time frame. This impact is not accounted
for in the “deemed” dispatch settlement structure contained in the contracts the NQS
Generators hold with the [ESO.

The values above are based on one, 600 MW proxy NQS Generator. As such, the market
impact of the MRP Amendments across the entire NQS Generation Group would be
more than $140 million over the 6-year time frame, or more than $23 million annually.
From a contract perspective, the impact would $250 million over the 2018 — 2023 time
frame if applied to all of the MWs owned by the NQS Generation Group subject to the
deemed dispatch contract and NQS participation in the |IAM.

Other MPs with different supply resources in the IAM will not face a similar level of
financial risk as the NQS Generators will, based on the MRP Amendments. These
supply resources will either have the exclusive privilege of making use of additional
operational constraints that they can impose on the MRP's calculation engines (as
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applicable to specific hydroelectric generators) — without the threat of mitigation that
applies to every operational and financial parameter for NQS Generators — or will have
their contracts amended to account for the financial harms imposed by the MRP
Amendments (as applicable to wind and solar generators).

The Appendix provides a backward-looking quantitative analysis of the MRP
Amendments and their financial impacts to a proxy NQS Generator. To Power
Advisory's knowledge, the IESO has not provided analysis on the financial impacts of
the MRP Amendments on NQS Generators or other supply resources. Further, to assist
such financial impact analysis, to Power Advisory's knowledge, the IESO has not
provided quantitative analysis regarding market design options that compared how
NQS Generators will be committed and settled under the MRP Amendments to how
NQS Generators are committed and settled within other Canadian and U.S. wholesale
electricity markets. The intent of our analysis was to highlight the financial impacts of
the MRP Amendments on NQS Generators compared to the current Market Rules.

While the associated contracts that the NQS Generators hold with the IESO are not the
primary focus of this report, the unique nature of Ontario’'s “hybrid” market — the
interconnection of contracts and rate regulation with a wholesale electricity market —
cannot be ignored. The IESO itself repeatedly highlighted that it planned to address
contract amendments in conjunction with the MRP Amendments. Therefore, the IESO
undertook a detailed contract amendment process with multiple MPs throughout the
MRP stakeholder engagement process over the course of years through to the present.
In addition to contracted generators, Ontario Power Generation (“OPG") has specifically
stated that certain areas of its regulated payments overseen by the OEB need to be
updated as a result of MRP? The interconnection of the wholesale electricity market
and contracts in Ontario —and any financial impacts between the two — cannot be fully
separated and have not been done so for all other supply resources, nor have they been
viewed in isolation in the past. The negative financial impacts for NQS Generators,
resulting from the MRP Amendments, has not, as of the filing of this report, been
sufficiently addressed through contract amendments or other mechanisms. While the
MRP Amendments may, according to the IESO improve the overall economic
efficiency of the IAM, they also introduce financial harm, which has been addressed for
some supply resources, but not for NQS Generators.

Ontario is facing significant energy and capacity supply shortfalls over the next two
decades. This will clearly require the ongoing operation of NQS Generators to help
maintain power system reliability. Therefore, the importance of understanding the
negative financial impacts of the MRP Amendments on NQS Generators is vital in
maintaining overall power system reliability and ensuring the long-term viability of
electricity supply investments that is paramount to Ontario’s electricity system and
economic wealth.

2 See: https//files.opg.com/wp-content/uploads/2024/02/M1-1-1-Market-Renewal-Program 240202 142732 pdf
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4. Glossary of Terms

23. The following table provides a list of terms and acronyms that will be used throughout
this report.

Availability Declaration Envelope

Actual Net Revenue

Annual Planning Outlook

Bruce Nuclear Generation Station

Congestion Management Settlement Credit

Day-Ahead Generation Offer Guarantee

Day-Ahead Production Guarantee

Day-Ahead Calculation Engine

Day-Ahead Commitment Process

Day-Ahead Market

Darlington Nuclear Generation Station

Enhanced Real-Time Commitment

Hourly Ontario Energy Price

I[ESO-Administered Market

Incremental Capacity Auction

Independent Electricity System Operator

Imputed Net Revenue

Independent System Operator

Look-Ahead Period

Locational Marginal Price

Long-Term Energy Plan

Market Clearing Price

Minimum Generation Block Run-Time

Minimum Loading Point

Market Participant

Market Power Mitigation

Market Renewal Program

Make-Whole Payments

Non-Quick Start Generator

Net Revenue Requirement

Ontario Energy Board

Ontario Power Authority

Ontario Power Generation

Operating Reserve

Pre-Dispatch

Pickering Nuclear Generation Station

Real-Time

Real-Time Generation Cost Guarantee

Real-Time Generation Offer Guarantee

Real-Time Market

Regional Transmission Operators

Speed No-Load

Single Schedule Market
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MRP Background and NQS Generators

The MRP is the most significant re-design of the IAM since it was introduced in May
2002 ("Market Opening”). It includes numerous market design reforms to address
certain components of the IAM that have been in place since Market Opening.® In
many respects, the overall design of MRP borrows heavily from the current market
design of numerous US. wholesale electricity markets administered by Regional
Transmission Operators (“RTOs") and ISOs — all of which have been in operation for
decades. Nonetheless, the |IAM's unique “hybrid” structure — that combines out-of-
market payments through contracting and rate regulation to nearly all MPs who own
and operate supply resources (e.g., generators, storage, etc) - has required
amendments to various contracts and regulatory mechanisms to account for market
design changes included in the MRP Amendments® As discussed below, MRP — of
which the MRP Amendments are an integral step towards MRP’s planned
implementation in May 2025 — will require MPs to participate differently in the 1AM,
resulting in different dispatch, financial, and settlement outcomes than the current
IAM.

MRP Scope and Objectives

The MRP was launched in 2016 and includes several distinct and central design
components® The three main components of MRP are:

a. Single Schedule Market (“SSM”) — MRP will replace the current two-schedule
market with a SSM that will produce LMPs across all nodes on the transmission
system within the IAM and eliminate payments of Congestion Management
Settlement Credits (“CMSCs"). The rationale of moving from the existing two-
schedule market to a SSM with LMPs and the elimination of CMSCs is addressed
below. The SSM also includes an extensive MPM framework that is not present
in the current IAM.

b. DAM - MRP will implement a financially-binding DAM that will introduce a two-
settlement system between DA and RT. According to the IESO, the DAM is
intended to provide greater “operational certainty” for supply resources (e.g.,
generators, storage, etc.) operated by MPs and allow the IESO to “only commit
resources required to meet system needs.”® The DAM will incorporate dispatch
data in the form of three-part offers from NQS Generators and multi-hour
optimization for commitment.

c. Enhanced Real-Time Commitment (‘ERUC”) — The introduction of three-part
offers — which includes incremental energy, start-up, and speed no-load (“SNL")

3

Market

Renewal Energy Stream Business Case, October 22, 2019, page 8: https//www.ieso.ca/-

/media/Files/IESO/Document-Library/market-renewal/MRP-Energy-Stream-Business-Case-2019.pdf

4 See the IESO's approach to amending contracts as a result of the MRP Amendments: https//www.ieso.ca/Market-
Renewal/Background/MRP-implications-to-electricity-supply-contracts

5> Market Renewal Energy Stream Business Case, October 22, 2019, page 9
6 Day-Ahead Market High Level Design, August 2019, page 2. https//www.ieso.ca/-/media/Files/IESO/Document-
Library/engage/dam/DAM-High-Level-Design-Aug2019.pdf
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5.2

28.

29.

costs — for NQS Generators in the Pre-Dispatch (“PD") timeframe and
optimization of cormmitment decisions over multiple contiguous hours, among
other changes.

As noted, MRP was introduced to address certain components within the IAM that
have been in place since Market Opening. While the IESO has made amendments to
the Market Rules and other modifications to the IAM over the last two decades, many
of the primary design features of the IAM have remained largely the same. In justifying
the need for MRP, the IESO’'s Benefits Case noted that the current |IAM contains a
number of “limitations” and that many of these limitations are long-standing.” The
MRP was also intended to address some of the “complexities” of the current IAM design
that had, according to the IESO, “become a barrier to evolving the market to cost-
effectively meet shifts in market fundamentals and public policy goals.”®

While the goal of MRP was to address some of the longstanding components of the
current IAM, it focused on a number of key issues: i) the two-schedule system (including
a uniform market clearing price across the province that ignored physical constraints
on the grid), ii) the lack of a financially-binding DAM, and iii) commitment programs for
NQS Generators that were not fully optimized across multiple hours and fully inclusive
of the total cost of committing NQS Generators. The three components that are most
relevant in the context of financial harm for the NQS Generation Group — as analyzed in
more detail later in this report — are: i) the elimination of the two-schedule system, ii)
the introduction of new commitment logic in the DAM and ERUC, iii) the elimination
of current cost guarantee programs and associated payments. Nearly all of these
changes will primarily impact NQS Generators, while having limited to no financial
impact on other supply resources.

Understanding the Current Design of the IAM

To understand why the move to LMPs and elimination of payments of CMSCs was
included in MRP, it is important to understand the current design of the IAM. The two-
schedule system includes two modes: i) one that determines market clearing prices
and market schedules, and ii) one that determines physical dispatch. These are known
as the unconstrained mode (i.e, unconstrained or market schedule) and the
constrained mode (i.e, constrained or dispatched schedule), respectively. The
following paragraphs provide a high-level description of the two modes to provide an
understanding of how the two-schedule system operates, and why one of MRP's main
purposes was to eliminate it, along with the out-of-market payments associated with
it (e.g., CMSCs).

The unconstrained mode produces wholesale “market” prices and market schedules
by assuming there are no transmission constraints, transmission losses, or other

7 The Future of Ontario’s Electricity Market: A Benefits Case Assessment of the Market Renewal Project, April 20, 2017:
https//www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/Benefits-Case-Assessment-Market-

Renewal-Project-Clean-20170420.pdf

8 The Future of Ontario’s Electricity Market: A Benefits Case Assessment of the Market Renewal Project, April 20, 2017,

page i-iii
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physical constraints on the grid. In the unconstrained algorithm, all of the bids from
demand resources and offers from supply resources operated by MPs — including
financial (i.e., incremental energy price) and physical (i.e, number of MWs) components
— are stacked from lowest cost to highest cost. The stack of energy offers is known as
the economic merit order. The economic merit order is then matched against total
demand in the IAM. The convergence of the two results in both a market price and
market schedule for all supply resources operated by MPs. The market schedule is a
notional schedule based on economics and does not represent the actual physical
schedule MPs are to follow.

Figure 1 Price-setting in the IAM
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The constrained mode incorporates the physical characteristics of the electricity grid
and supply resources (e.g., generators, storage, etc.) in setting schedules. The primary
physical considerations included in the constrained mode compared to the
unconstrained mode are transmission losses, transmission constraints, security limits,
and other physical attributes of MPs, particularly NQS Generators and hydroelectric
supply resources. The outputs from the constrained mode include the dispatch
schedules, which represent the actual physical schedule MPs are to follow, and
“shadow” prices. Shadow prices represent the price of injecting energy at every node
and are representative only, as they are not incorporated in settlements —the IESO does
not consider them “settlement ready”?

Market schedules and dispatch schedules often diverge. For example, an MP's supply
resource energy offers may be uneconomic in the market schedule, but it may be
committed in the dispatch schedule due to various constraints on the electricity grid.
To ensure the MP follows dispatch, the IESO will provide payment of CMSCs to make
this resource financially whole and ensure they do not suffer an operating loss by

9 See: https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/WB-Intro-Ontario-Physical-Markets.ashx
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33.

34,

35.

following their dispatch schedule. If, for example, the wholesale market price (called
the Market Clearing Price (“MCP")), is $10/MWh and the energy offer from an MP is
$25/MWh but it is instructed to generate in the dispatch schedule — even though it is
uneconomic based on the market schedule — the supply resource will receive a CMSC
payment of $15/MWh ($25/MWh — $10/MWh) to keep it whole to its $25/MWh energy
offer.

The introduction of the SSM and associated LMPs as part of the MRP Amendments
eliminates the payment of CMSCs that account for differences between the market
schedule and physical dispatch schedule. As a result, the LMPs of energy consumed
and supplied at every node on the grid will be priced based on actual conditions (i.e,
constraints) on the grid — in contrast to the current IAM where the uniform price and
associated payments of CMSCs do not provide an accurate price signal to MPs (i.e,
generators, storage, loads, etc.). As discussed elsewhere, the SSM will also include a
financially-binding DAM (the second significant component of MRP) that will replace
the current DA process (which does not include financial obligations)

The ERUC component and redesign of commitment logic and programs in the |IAM
included in the MRP Amendments is also relevant to understanding MRP and the
potential for financial harm to NQS Generators. Some MPs, such as gas-fired
generators, have specific operational characteristics and constraints that need to be
considered when they are committed and dispatched to provide energy or operating
reserve (“OR") in the IAM. Gas-fired generators, for example, must operate for a certain
number of hours and cannot operate below a certain energy production level for
technical reasons. Many gas-fired generators also require a certain number of hours to
come online and supply energy. Notably, the need for more than an hour or “lead time”
to bring a generation unit online is the primary reason NQS Generators are known as
“non-quick start” generators.

There are three operational considerations related to NQS Generators that are vital to
understanding commitment programs in the IAM and the financial impacts of the
MRP Amendments. The main operational constraints relevant to this report are:

a. Minimum Generation Block Run-Time (“MGBRT”) — The number of hours that
an NQS Generator must technically operate at or above its Minimum Loading
Point in order to operate safely.

b. Minimum Loading Point (“MLP”)-The minimum amount of energy (i.e., its MLP)
that an NQS Generator must provide in each hour throughout its MGBRT to
operate safely in accordance with the technical capabilities of the generation
units.

c. Lead Time -The number of hours it takes for an NQS Generator to reach its MLP
from an offline state.

NQS Generators require both a certain amount of lead time and costs to bring their
generation units online. While wholesale energy prices can recover some (or all) of
these costs, there may be many instances when revenues earned in the IAM do not
result in full recovery of start-up and other costs for NQS Generators. The guarantee
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programs created by the IESO, and consistently used by all U.S. ISO/RTO wholesale
electricity markets, are intended to ensure that NQS Generators are fully financially
compensated when they are committed and dispatched in the IAM. Section 6 provides
a detailed analysis regarding the financial impacts of changes to current guarantee
programs brought on by the MRP Amendments.

Ontario’s Installed Capacity and NQS Generation Group Capacity

Ontario currently has more than 39,000 MWW of total installed transmission-connected
generation capacity supply. Currently, more than half of that installed capacity comes
from nuclear (13,200 MW) and hydroelectric (8,800 MW) generation that were, in most
cases, built decades ago prior to Market Opening. Looking ahead, nuclear generation
is expected to decline over the next decade, as the Pickering Nuclear Generating
Station (“PNGS") fully retires in 2026 — removing around 3,100 MW of baseload capacity
—and nuclear generation units at the Bruce Nuclear Generating Station (“BNGS") and
Darlington Nuclear Generating Station (“DNGS”") are taken offline for refurbishment.

The [ESO lists more than 10,000 MW of transmission-connected capacity from gas-fired
or oil-fired generation capacity — with the 2100 MW Lennox Generating Station
operating as a dual-fuel generation facility (and included in the IESO's gas-fired
generation capacity value).° In total, gas-fired generation accounts for more than 25%
of all installed transmission-connected generation capacity in Ontario. Many of the
gas-fired generation — excluding Lennox, which is not included in the NQS Generation
Group — were built after Market Opening.

The NQS Generation Group accounts for more than half — more than 5,000 MW —of the
installed gas-fired generation capacity in Ontario. Importantly, the location of the
majority of the NQS Generation Group's gas-fired generators are inside or near major
load centres, with nearly all of these generators located in the Southern Ontario
electricity zones to maintain power system reliability in the major cities that account
for a majority of Ontario's total electricity demand.

How NQS Generators Participate Within the IAM Under Legacy IAM Versus Under MRP IAM

The MRP Amendments will alter the way that NQS Generators (and other supply
resources) participate in the current IAM versus the post MRP IAM. As discussed in the
previous section, the MRP Amendments introduce LMPs, a financially-binding DAM,
new commitment programs and a wide ranging MPM framework, among other
changes. The introduction of a financially-binding DAM as part of the MRP
Amendments will introduce an entirely new settlement design (and risk) that will be
based on what is known as a two-settlement system: one in the DAM and one in the
Real-Time Market ("“RTM"). RTM settlement differs from the DAM settlement to the
extent an MP increases or decreases their scheduled supply from DAM, and the extent
to which RTM LMPs differ from DAM LMPs. The financial and operational risk of the
two-settlement system is not present in the current |IAM.

0 The IESO does not provide details on what MWs and supply resources are included the 10,000 MW value.

16



40.

In addition to the aforementioned settlement changes, it is important to understand
how NQS Generators are committed and dispatched in the current IAM compared to
the future IAM under MRP. The following paragraphs provide a high-level overview of
the commitment, dispatch, and settlement of NQS Generators in the current |IAM,
followed by a similar overview of the future IAM under MRP. Of note in the following
graphic, the “optimization over multiple hours” element of the MRP Amendments
includes a number of components that are not prevalent in the current IAM, including:
i) optimization of all supply resources over multiple hours, ii) optimization using three-
part offers, iii) optimization of supply resources considering temporal constraints of
NQS Generators (i.e, physical constraints that occur over multiple hours), iv)
optimization of supply resources by simultaneously incorporating physical and
economic constraints in different locations on the electricity grid, and v) incorporating
the actual ramping capabilities of supply resources to be able to produce energy
(whereas the current model assumes they can ramp up and down faster than their
physical capabilities).

Figure 2 Comparing Commitment and Dispatch of NQS Generators in Current Versus Future IAM
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Day-Ahead Commitment Process in Current IAM

a. The Day-Ahead Commitment Process (“DACP") process was introduced in 2006
(i.e, it was not part of the original design of the IAM at Market Opening) to
improve the reliability of the electricity grid by providing better foresight into
availability of supply resources for dispatch on the following day, as well as
providing financial guarantee payments for NQS Generators regarding day-
ahead commitments (as well as imports, which are not the focus of this report).
In 2011, the IESO introduced the Enhanced DACP that included an updated
commitment guarantee program for NQS Generators, among other changes.
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NQS Cenerators must participate in the DACP through energy offers (both
supply (MW) and price ($/MWh)), start-up costs, and SNL costs (i.e., three-part
offers). The Day-Ahead Calculation Engine (“DACE") inputs all energy offers and
other parameters from NQS GCenerators and other MPs and optimizes
commitment over a 24-hour period the following day, resulting in hourly prices
and schedules.

While the DACP and associated DACE provide dispatch schedules and
associated prices for NQS Generators, the prices are not financially-binding and,
apart from Day-head Production Cost Guarantee (‘DA-PCG") payments,
commitments are not operationally binding for supply resources operated by
MPs. All non-NQS generators do not receive financially or operationally binding
commitments in the DACP. Importantly, NQS Generators are committed and
dispatched differently after the DACP ends, providing them with the opportunity
to be committed and dispatched in the RTM based on their incremental energy
offers through the Real-Time Generator Cost Guarantee ("“RT-GCG") program
(discussed in more detail later in this report).

The Pre-Dispatch Commitment Process in the Current IAM

a.

Once the DACP is complete, the PD process begins. The PD process marks the
transition from DA scheduling to RT dispatch.

The PD process looks ahead over future hours to provide advisory wholesale
prices and schedules for NQS Generators and other supply resources. The
advisory schedules allow supply resources to understand the changes in
demand, supply, and other variables that will occur, as the IESO moves from the
DACP (the previous day) to RT dispatch and the impact this will have on
wholesale market prices and potential dispatch. NQS Generators that have
received a DA-PCG commitment will have those constraints applied through the
PD and RT scheduling processes. Note that any NQS Generators that have
received DA-PCG commitments cannot reject it unless they go through the
withdrawal process with the IESO. While historically, most commitments of NQS
Generators occurred through the PD and RT processes rather than the DACP,
even recent increases in DACP commitment continue to allow NQS Generators
the opportunity to be committed in RT through incremental energy offers only if
they have not received a DACP commitment.

The distinction between how NQS Generators are committed in the DACP
compared to the PD process is important. The DACP includes three-part offers
(not used to set wholesale prices in the DA timeframe) and optimization across a
24-hour period, whereas PD commitment is done hourly and incorporates
incremental energy offers only. When an NQS Generator does not receive a
DACP commitment, it can compete for commitments throughout the next day
through the PD process. The DACP also has no MPM, which can allow NQS
Generators to adjust offers accordingly depending on how they want to be
committed or not.
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The PD calculation engine incorporates the bids and offers that were submitted
as part of the DACP. Supply resources are allowed to change their bids and offers
as many times as they please up until two hours prior to respective RT dispatch
hours. As noted, the PD calculation engine incorporates the DA-PCG
commitments for NQS Generators throughout the PD process.

The PD calculation engine utilizes a one-hour Look-Ahead Period (“LAP"), which
means that costs are considered over a one-hour time-period only, and
constraints that last over multiple hours — such as MGBRTs for NQS Generators —
are not modelled or included in the IESO's calculation engines that determine
commitments and prices. The PD calculation engine is independent of the RTM
calculation engine, apart from the operational commitments of NQS Generators.

Importantly, NQS Generators in the PD calculation engine are economically
scheduled in the same manner as other supply resources —through incremental
energy offers only. Provided an NQS Generator's incremental energy offer are
scheduled (i.e,, economic) for half of its MGBRT, NQS Generators can voluntarily
invoke commitment through the RT-GCG program. By voluntarily invoking an
RT-GCG commitment, an NQS Generator can ensure that it is committed and
scheduled to operate for at least its MGBRT in the RTM, and that it will recover all
of its start-up and SNL costs incurred to reach its MLP and maintain at that level
for its MGBRT. A RT-GCG commitment must be invoked within three hours of
the respective RT dispatch hour. Once the RT-CCG commitment has been
invoked, the IESO will ensure the respective generation unit(s) is “constrained on”
— meaning that it will run regardless of it being economic compared to the MCP
— up to its MLP through its entire MGBRT. The PD calculation engine will then
include the constraints for the NQS Generator and then carry them over to the
RTM.

The Real-Time Process in Current IAM

After the PD process, RT commitment and dispatch will begin.

For NQS Generators, the DA-PCG and RT-GCG commitments are carried over
into the RTM calculation engine. As discussed in the previous section, the RTM
calculation engine includes an unconstrained market schedule (and wholesale
market prices) as well as a constrained dispatch schedule (and associated
shadow prices). The dispatch schedule schedules resources for the five-minute
dispatch intervals and looks over 60 minutes (i.e, 12 five-minute dispatch
intervals) to optimize dispatch for respective dispatch hours in RT. The market
schedule looks at the previous five minutes to determine the MCP, which is then
arithmetically averaged over the hour to determine the Hourly Ontario Energy
Price ("HOEP"). As noted, the market schedule and associated MCP assumes
there are no physical constraints on the grid (e.g., transmission losses,
transmission congestion, etc.) or operational constraints (e.g., MGBRT and MLP
for NQS Generators).
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The Settlement Process in Current IAM

a.

d.

After RT dispatch and commitment are completed, the settlement process will
begin.

For NQS GCenerators, the RTM energy revenues in the IAM are calculated (for
simplicity purposes) by multiplying the amount of supply scheduled in the
unconstrained market by the MCPs.

CMSCs can also be paid to NQS Generators when they are dispatched out of
economic merit — that is, when their dispatch schedule differs from their market
schedule. The payments of CMSCs compensate for differences between implied
operating profits from MPs following their dispatch schedules instead of their
market schedules. This helps equalize compensation from following the
dispatch schedule when it differs from the market schedule. The payments of
CMSCs act as a financial bridge between the two distinct schedules and are
currently a key component of the IAM.

The payments made through the RT-GCG program ensures that NQS Generators
fully recover their incremental energy, start-up, and SNL costs if they are not
earned from wholesale market revenues earned up to the MLP for its MGBRT
(and excludes OR revenues). These payments occur after NQS generators have
been dispatched in the RTM, with the amounts based on values submitted to the
IESO by NQS Generators.

The following figure provided by the IESO offers an overview of the process for

commitment and dispatch under the current IAM. Note the IESO’'s language
regarding “advisory” schedules for the DACP and call for MPs to voluntarily “invoke" the
RT-GCG program.



Figure 3 IESO Overview of Commitment and Dispatch in Current IAM
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406. The following paragraphs highlight the commitment, dispatch, and settlement of NQS
Generators (and other supply resources) included in the MRP Amendments. The
following section will analyze the financial implications for NQS Generators due to the
differences between the current Market Rules and the MRP Amendments.

47. The DAM in MRP Amendments

a. The current DACP process — which does not provide financially-binding
schedules or wholesale prices — will be replaced with a financially-binding DAM.

b. DAM participation will be mandatory for all NQS Generators that want to
participate in the RTM. The DAM will produce financially-binding schedules that
are part of the new two-settlement system. The two-settlement system requires
that NQS Generators that receive a schedule in the DAM need to meet that
schedule in the RTM or be subject to a clawback in revenue by the [ESO. For
example, assume an NQS Generator has a three-hour commitment in the DAM
for 100 MW and a $50/MWh LMP in each hour. The NQS Generator's DAM
commitment earns $15,000 ((100 MW X $50/MWh) X 3 hours). If in the RTM the
NQS Generator produces 90 MW for three hours and the LMP is $60/MWHh, it will
see its DAM revenues reduced by $1,800 (((90 MW —100 MW) X $60/MWh X 3) = -
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$1.800) for a total two-settlement of $13,200." This is significantly different than
the current IAM that imposes no financial risk for NQS Generators or other MPs.

The DAM will also include a new guarantee program, the Day-Ahead Generator
Offer Guarantee (“DA-GOGC"), which broadly aligns with the DA-PCG except the
settlement envelope is much larger and, as such, can result in a negative impact
for NQS Generators through reduced payment amounts. The negative impact is
a result of the current DA-PCG not counting revenues from RT production in
excess of what was committed through the DACP against the guarantee
payments. As discussed further below, the future DA-COG under the MRP
Amendments will incorporate all actual revenues in the RTM against the
calculated guarantee payment.

The PD and RT schedules are key elements of cormmitment and dispatch in the
current IAM. Going forward, the DAM is expected to be the primary driver of
commitment in the future IAM under MRP, with all supply resources receiving a
financially-binding commitment (unlike the current IAM), while the PD and RTM
processes are expected to largely operate as balancing services in response to
changing conditions on the grid.

The Pre-Dispatch Process in MRP Amendments

a.

The MRP Amendments will fundamentally change the PD commitment process
for NQS Generators as part of changes included in ERUC.

The PD will now include a multi-hour process that will optimize energy offersand
consider total costs — such as start-up and SNL costs for NQS Generators — over a
maximum and contiguous 27-hour LAP. This is significantly different than the
single hour optimization that occurs within today's IAM that only considers
incremental energy costs when scheduling NQS Generators. This is also bespoke
design compared to other U.S. ISO/RTO wholesale electricity markets, which do
not include such a significant LAP and, as such, the |IESO, to Power Advisory's
knowledge, has not considered whether the many changes that can occur as a
result of a maximum and contiguous 27-hour LAP will result in additional
financial harm to NQS Generators. Optimization over a maximum 27 contiguous
hours through the PD process and incorporating non-incremental energy costs
for NQS Generators can significantly change the scheduling of NQS Generators
in the PD timeframe from the current IAM. To Power Advisory's knowledge, the
IESO has not performed analysis regarding alternate options to the ERUC design
of a maximum and contiguous 27-hour LAP towards determining operational
and financial implications to NQS Generators or other supply resources.

As noted, generation unit commitments will be made in consideration of three-
part offers from NQS Generators, which include incremental energy offers, start-
up costs, and SNL costs. As part of ERUC, the IESO’s unit commitment calculation
engine will also consider operational constraints such as MGBRT and MLPs of
NQS Generators when scheduling in the PD timeframe. This approach contrasts

TThe formula for two settlement is: (DAM Quantity * DAM LMP) + LMP RT * (Quantity RT — Quantity DAM)
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the current IAM design which allows NQS Generators to voluntarily invoke the
RT-GCG program when incremental energy offers are economic (or in merit) for
half of the NQS Generators' MGBRT and then have the IESO manually constrain-
on these NQS Generators in RT. These constraints are not included in the
calculation engine to determine PD prices in the current IAM. The following
section provides an example of how the consideration of operational parameters
in the PD calculation engine can result in an NQS Generator not receiving a
commitment, even when its offers are economic.

The PD calculation engine will carry over DAM commitments and schedules and
potentially increase or decrease them if system conditions have changed on the
grid. Given the more extensive LAP and the various constraints and inputs being
applied in the PD calculation engine, schedules and commitments of NQS
Generators from the DAM will be more volatile (and subjected to potentially
multiple changes) than the fixed commitment in the DACP in the current IAM.

The cost guarantee program for the PD and RT process under MRP is the RT-
GOG program and will incorporate greater IAM revenues than the current RT-
GCG program in today’s IAM. The difference in the RT-GOG as part of ERUC and
the RT-GCG programs are discussed more extensively in the following section.
Nonetheless, the more comprehensive commitment process — that includes
three-part offers and a maximum and contiguous 27-hour LAP — will materially
change the scheduling and dispatch of NQS Generators compared to the current
IAM.

Similar to the DAM, the PD process will incorporate the IESO’s more extensive
MPM framework that will screen on an ex-ante basis multiple financial and
operational parameters — increasing the potential of administratively lower
wholesale prices (resulting in less revenues from the |IAM) and operational
decision making for NQS Generators. Again, this is discussed in more detail in
the following section.
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The Real-Time Process in MRP Amendments

The MRP Amendments will significantly change various pricing and
commitment programs in the RTM commitment and dispatch process.

The current two-schedule system and associated payment of CMSCs will be
eliminated and replaced with LMPs and Make Whole Payments ("MWPs") under
MRP. While NQS Generators can today forecast wholesale prices based on a
high-level understanding of the economic merit order across the entire |IAM, the
MRP Amendments will introduce the risk of various transmission and other
constraints into LMPs that will be used for settlement purposes — making the
forecasting of prices significantly more challenging.

The RTM calculation engine will also incorporate operational and other
constraints for NQS Generators that are part of the DAM and PD processes.
Unlike the current IAM where NQS Generators are committed based on
incremental energy offers, the MRP Amendments will result in commitment on
three-part offers, as discussed in other parts of this evidence.

The Settlement Process in the MRP Amendments

The MRP Amendments will change settlement for NQS Generators, primarily in
two ways.

First, as noted previously, IAM revenues — including energy and OR — will be
settled on LMPs rather than uniform prices (i.e.,, MCP and HOEP).

Second, the design of the RT-GOG program is significantly different and more
financially restrictive than the current RT-GCG and DA-PCG programs. While the
following section will provide a more detailed analysis, the combination of three-
part offers, a maximum and contiguous 27-hour LAP and other constraints
included in the MRP Amendments are expected to reduce commitment and
dispatch of NQS Generators, while the RT-COG and DA-PCG programs will
provide less comprehensive guarantee payments when NQS Generators do not
fully recover their commitment costs through IAM revenues than the current RT-
GCG program.

Market Power Mitigation in the MRP Amendments

a.

The future IAM under MRP will also include an extensive MPM framework that
will screen and override various MP specified financial (i.e, incremental energy
offers, start-up costs and SNL costs) and non-financial parameters (i.e.,, MGBRT,
MLP and other operational inputs). MPM will be implemented on both an ex-
ante (“before the event”) and ex-post (“after the event”) basis for economic and
physical withholding, respectively. In the current IAM, MPM is applied very
infrequently and is limited in scope, amounting to an after the fact clawback of
CMSC payments in extreme cases of overpayment or gaming by supply
resources operated by MPs.
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b. Given the significant number of parameters that will be screened on an ex-ante
basis due to the MRP Amendments, the administrative oversight and potential
impact on the IAM is material compared to the current |IAM.



6. MRP Implications for NQS Generators

52. Taken

in their entirety, the MRP Amendments

result in significant financial

implications for the NQS Generators in multiple areas. When viewed collectively, the

financial impact will be negative.

Many of the financial implications described

throughout this section are targeted specifically at NQS Generators and will not be
applied to other MPs participating in the IAM. A detailed example of the implications
is provided in the Appendix. The following table provides an overview of the financial
impact discussed throughout this section.

Figure 4 Financial Impact of MRP Amendments for NQS Generators
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Current IAM Market Rules

NQS Generators submit three-part
offers, the DACP optimizes
commitments over a 24-hour period
and provides physically binding
schedules for NQS Generators only,

which then are carried forward to RT.

MRP Amendments

NQS Generators submit three-part
offers, which the DAM uses to optimize
dispatch over a 24-hour period,
resulting in financially binding
schedules for all MPs.

Financial
Impact on
NQS
Generators

Limited

There is currently no financial
settlement in the DACP. For NQS
Generators committed through the
DA-PCG program, the costs
submitted through three-part offers
are calculated against that
commitment in RT and RTM prices.

The DAM will result in two-settlement
system for energy based on LMPs. The
future DA-GOG program will
incorporate changes to the schedule
throughout the PD process when
calculating the guarantee payment.

Moderate

The current PD calculation commits
supply resources via the RT-GCG
program based on incremental
energy offers only. The RT-GCG

program allows NQS Generators to

voluntarily commit when
incremental energy offers are
economic for half of their MGBRT.
PD optimization of schedules is
limited to one hour at a time and
energy and OR prices are uniform
across the province

The MRP PD calculation will commit
supply resources via the ERUC based
on three-part offers. ERUC
commitment is not voluntarily invoked.
Optimization of ERUC commitments
occurs over upwards of 27 contiguous
hours, while energy and OR prices will
be based LMPs.

Significant

RT dispatch is based on the
constrained mode while prices are
based on the unconstrained mode.

The constrained and unconstrained
mode will be retired and replaced with
a SSM that will dispatch supply
resources based on the cost of energy
at each node in the IAM. Elimination of
payments of CMSCs.

Moderate

When voluntarily committing via the
RT-GCG program, the associated RT-
GCG payment is reduced by
revenues earned up to MLP and
through MGBRT only. Any OR
revenues earned are excluded in the
RT-GCG payment calculation.

When committed by ERUC, the
associated RT-CGOG payment will be
reduced by all revenues earned on all
supply, including OR.

Significant

Ex-post review of CMSC payments
and submitted cost guarantee
amounts.

Ex-ante review of all financial and
operational parameters. Ex-post review
of physical MWs offered.

Significant
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The initial IESO Benefits Case for MRP recognized that it will result in negative financial
outcomes for some supply resources compared to others. At the time of the Benefits
Case, no detailed analysis had been undertaken to understand this outcome, nor is
Power Advisory aware of any such analysis undertaken by the IESO since.

a. “Foranygiven market participant the impact of Market Renewal will not be just
a proportional share of the societal efficiency gains, but a combined effect of
efficiency gains, positive revenue impacts that favor more economically
competitive resources, negative net revenue impacts that disfavor less valuable
resources, and changes in wealth transfers. It is outside the scope of this study
to estimate the net effects of these changes on individual classes of market
participants, but we are able to comment on likely high-level impacts for
customers and other market participants.”?

b. However, some suppliers may be made worse-off as a result of certain reforms.
Higher-cost and less-flexible off-contract generators may have a harder time
competing in a more efficient market.”®

Main MRP Design Changes and Amendments to the Market Rules Introduce Financial Risk to
NQS Generators

The MRP Amendments will — holding demand, energy offers, and other variables (e.g,,
transmission, etc.) constant — result in less commitment and dispatch of NQS
GCenerators. Therefore, the MRP Amendments will result in less IAM revenues for the
NQS Generators resulting from lower energy production and supply of energy and OR
due to being committed and dispatched less. The impact will be experienced in all of
the DAM, PD, and the RTM calculation engines and dispatch schedules compared to
the current DACP, PD, and the RTM calculation engines. Overall, the combination of
less commitment and dispatch will result in a negative financial outcome for NQS
Generators. The Appendix provides both a daily and annual value of the potential
financial impact.

Reduced Commitment and Dispatch from MRP Market Design and Calculation
Engines Due to Broader Cost Envelope

a. One of the primary reasons for a reduction in commitment and dispatch of NQS
Generators is that the IESO’s calculation engines in the MRP Amendments will
incorporate a broader suite of costs and operational constraints than is included
in the existing calculation engines under the current IAM design and Market

2 A Benefits Case Assessment of the Market Renewal Project, April 20, 2017, page 105, https//www.ieso.ca/-

[media/Files/IESO/Document-Library/market-renewal/Benefits-Case-Assessment-Market-Renewal-Project-Clea

n-

20170420.pdf
3 A Benefits Case Assessment of the Market Renewal Project, April 20, 2017, page 111
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Rules. This will limit the number of hours where NQS Generators will receive a
DAM, PD, or RT schedule for energy production and/or OR supply.

As noted previously, NQS Generators will be required to submit three-part offers
throughout the DAM and PD commitment processes. As such, when optimizing
dispatch across the IAM, under the MRP Amendments the calculation engines
will look beyond incremental energy offers —which is the only financial parameter
used in the current PD and RTM calculation engines —when deciding to schedule
an NQS Generator. The broader consideration of costs included within the MRP
Amendments throughout the DAM to RTM calculation engines will limit
commitment opportunities for NQS Generators, particularly when compared to
other supply resources that will continue to largely participate on an incremental
energy basis only

While the current DACP includes three-part offers for NQS generators, it is the
PD commitment process — and the RT-GCG program that is based on the PD
timeframe — that has historically accounted for a majority of commitments of
NQS Generators. In the current IAM, the PD commitment provides a second
opportunity — or hedge — for commitment if an NQS Generator is not successful
in the DACP. Under the MRP Amendments, there will be a far more limited
opportunity to receive a commitment following DAM, significantly reducing the
second opportunity for NQS Generators to receive a commitment.

Consider the following example on the difference in commitment in the PD
calculation engine based on the current IAM compared to the MRP
Amendments. The values are based on a 600 MW NQS Generator with a 300 MW
MLP and an incremental energy cost of $25/MWh, start-up costs of $20,000, and
SNL costs of $5,000. If the NQS Generator is committed for its six-hour MGBRT
to its MLP, its total commitment costs are $70,000 (($25/MWh * 300 * 6 Hours) +
$20,000 start-up + $5000 SNL)). In the current IAM, an NQS Generator's
incremental costs for half of its MGBRT are the basis to invoke a commitment
within three hours of RT. Under the MRP Amendments, incremental energy
costs for the entire MGBRT, as well as start-up and SNL costs will be considered
for a commitment. As shown in the table below, the economic “barrier” to
commitment under the MRP Amendments is the significantly greater amount
of costs that are included in the future calculation engine ($70,000 compared to
$22,500), rendering the same NQS generator significantly less competitive under
the MRP Amendments.



Figure 5 Costs Considered for Commitment
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Figure 6 Costs Included in Calculation Engine for Commitment'*
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e. This highlights the different financial barriers to commitment for NQS
GCenerators based on the current IAM compared to the MRP Amendments. In
the current IAM, only the costs related to an NQS Generator's incremental energy
offers for half of its MGBRT are used to invoke a commitment — if those offers are
below the market clearing price, the NQS Generator can self-commit. Under the
MRP Amendments, the broader suite of costs is significantly higher and reduces
the opportunity for economic commitment. As shown in the table above, the
economic “barrier” to commitment in the calculation engines under the MRP
Amendments is $70,000 compared to $22,000 under the current IAM. As a result,
the same NQS generator is rendered significantly less competitive due to the
MRP Amendments, leading to negative financial outcomes relative to the
current IAM.

f. ThelESO'sinformational documents on MRP highlight that similar outcomes will
occur in the future IAM compared to the current IAM due to the MRP

4 For simplicity purposes, these values assume that SNL and incremental energy costs are separate in the current IAM
when they are often combined.
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Amendments’® In the IESO's example below, it compares two different NQS
Generators with varying incremental energy and commitment costs. The IESO's
example shows that in the current IAM, the lower incremental cost and longer
MGCBRT unit will be committed, but when all costs are included, an NQS
Generator with lower incremental energy offers may not be the optimal outcome
compared to an NQS Generator with higher incremental energy offers and lower
total costs due to the shorter MGBRT. All else being equal, the unit with the
higher incremental energy costs would never be committed over the one with
lower incremental offers in the current PD process. When the total costs are
included — as will occur under the MRP Amendments — the lower marginal cost
unit with higher total costs and longer MGBRT will no longer be committed and
dispatched. This is similar to the example above where both operational
constraints and total costs are included in commitment and can result in
dispatch that does not align solely with incremental energy offers and LMPs.

Figure 7 High Incremental Energy Offers Dispatched

Energy Start-Up

Cost Costs
/ O J
Unit A tUtmltA 1t1as th.edlo‘:\resfc »
Otal COSt considering tota
# hour AL costs during run timg
MGBRT g
Unit B Pre-dispatch schedules
8 hour “Unit B” based on lowest
MGBRT incremental energy cost
and resource can opt-in
Total Cost for a commitment
*
56. The Financial Implications of Changing Commitment Programs
a. The MRP Amendments also include significant changes to the IESO's
commitment programs for NQS Generators — particularly the elimination of the
RT-GCG program and replacement with RT-COG program that will produce
negative financial outcomes for NQS Generators. At a high-level, the RT-GCG
program allows NQS Generators to recover the cost of commitment when IAM
energy revenues are insufficient.
b. Again, consider the 600 MW NQS Generator with a 300 MW MLP and an
incremental energy cost of $25/MWh, start-up costs of $20,000, and SNL costs of
5 See: https://www.ieso.ca/-/media/Files/|[ESO/Document-Library/public-info-session/2018/EA-non-quick-start-

generators.pdf
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$5,000. If the NQS Generator is committed for its six-hour MGBRT to its MLP, its
total commitment costs are $70,000 (($25/MWh * 300 * 6 Hours) + $20,000 start-
up + $5,000 SNL)). If the revenue earned by the NQS Generator from selling
energy in the |IAM is below that amount, it will receive a payment for the
difference between its costs and revenues as part of the RT-GCG program,
ensuring it recovers the full cost of commitment. Importantly, the current design
of the RT-GCG program only incorporates revenues earned by the NQS
Generator from selling energy up to its MLP, but no higher (300 MW in this
example), and sold through its MGBRT, but no longer. The following figure
provides an example of the IAM revenues counted against the RT-GCG payment
and actual market revenues.

Figure 8 Current RT-GCG Calculation
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C.

In the example above, only the costs in A are considered for commitment (i.e,
incremental energy offers for half of its MGBRT). When calculating the RT-GCG
payment — which is the difference in all of the costs to bring the generation unit
online and revenues earned in the IAM —only the revenues earned in A and B are
included. While the total IAM revenues of the NQS Generator are A, B, and C, that
envelope is not included in the guarantee payment calculation.

In contrast, the DA-GOG and RT-GOG programs included in the MRP
Amendments incorporate all IAM revenues earned through an NQS Generator's
entire commitment. This is shown in the following example. The NQS Generator
is scheduled up to its maximum output above its MLP for a few hours. The IAM
revenues earned in these hours will be incorporated in the calculation of the
guarantee payment (A and B in the following figure). This will reduce guarantee
payments to NQS Generators (holding all variables constant) compared to the
RT-GCG program to a commensurate degree. Overall, the financial outcome for



NQS Generators will be worse off regarding the RT-GOG program compared to
the current RT-GCG program.

Figure 9 Guarantee Payments Under MRP Amendments
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Additionally, the RT-GCG program does not include OR revenues earned by NQS
Generators to offset guarantee payments. NQS Generators are often committed
to provide OR to maintain the reliability of the grid. When NQS Generators are
committed through the RT-GCG program, the spare energy available above their
MLP — particularly in hours when wholesale energy prices are below their
incremental energy costs — can be scheduled to provide OR. The RT-GOG
program will incorporate OR revenues when calculating revenues that offset
guarantee payments. This will reduce guarantee payments, holding all other
variables constant, for NQS Generators and result in a negative financial
outcome.

And finally, the current IAM design allows an NQS Generator to easily adjust
energy offers to receive a commitment up until RT. The PD commitment process
(via the RT-GCG program) provides multiple additional hedging opportunities for
NQS Generators that were not successfully committed in the DACP. In the
current PD process, NQS Generators compete on an incremental energy only
basis to serve the significant portion of load not served by DACP commitments,
which are limited to NQS Generators. During this period, NQS Generators receive
ongoing market signals (i.e., wholesale prices) and have repeated opportunities
to adjust offers to meet RT-GCG program commitment criteria (scheduled to
MLP for half-MGBRT) and invoke a commitment. This provides them with
repeated opportunities for commitment if they are not scheduled in the DACP
and also allows them to compete against other supply resources on an
incremental energy basis throughout the PD process. The following graph



shows how an NQS Generator that has not been committed in the DACP can
adjust its offers up until PD-2 (i.e,, two hours prior to the respective dispatch hour
in RTM) — in response to evolving market signals — to target a RT-GCG
commitment. Throughout the PD-5, PD-4, and PD-3 timeframes, the NQS
Generator can observe PD market prices and continually adjust offers in order to
compete for acommitment. Once PD-2 begins offers can no longer be changed,
but it can monitor prices in the PD-2 and PD-1hours and at any time invoke a RT-
GCG commitment provided it meets the criteria.

Figure 10 Commitment Opportunities Under Current IAM Design
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In contrast, under the MRP Amendments, nearly all supply will be procured in
the DAM with variations to schedules and prices occurring throughout the PD
process due to forecast error. With most supply procured through the DAM,
there will be a limited opportunity for an NQS Generator to target a commitment
through the PD process by adjusting its offers, as most supply already has a
financially-binding schedule. Additionally, the more comprehensive inputs in
the PD commitment process under the MRP Amendments further limits the
ability for an NQS Generator to target PD commitments as the cost envelope
considered in the calculation engine is much larger. All told, under the MRP
Amendments, an NQS Generator is less likely to receive a commitment in the
DAM (all else being equal) and less likely to receive a commitment in the PD
dispatch process, resulting in negative financial outcomes relative to the current
IAM.

As shown in the following example, an NQS Generator (and all supply resources)
will largely rely on the DAM to receive a commitment and financially-binding
schedules. If unsuccessful, it then has a far more limited opportunity to target a
PD commitment relative to the current IAM. Less commitment through the PD
process under the MRP Amendments will reduce revenues and guarantee
payments compared to the current IAM, resulting in a negative financial
outcome.



Figure 11 Commitment Opportunity under MRP Amendments
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The Appendix provides a detailed example of settlement in the current IAM and
under the MRP Amendments.

57. The Financial Risk of Reduced Commitment Due to Operational Constraints

The inclusion of operational parameters — such as MGBRT and MLP - in the
calculation engines of DAM and ERUC dispatch and scheduling algorithms will
result in commitment and dispatch that varies from commitment and dispatch
in the current IAM. Essentially, the operational constraints of different supply
resources can result in dispatch that does not align with the economic merit
order of the supply resources.

The following example provides a simplified outcome of how an NQS Generator
may not be committed even though it would be “in merit” or financially viable
based on its three-part offers and market prices. The simplified example includes
three NQS Generators with different MLPs, incremental energy costs, and start-
up costs. The total system demand is 475 MW and the three supply resources
will be dispatched in order to minimize total costs.'®

6 This is a simplified example that assumes SNL costs are incorporated in incremental energy offers. It also assumes
that there is no congestion or line losses, so LMPs are the same across resources.
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Table 1 Proxy NQS Units for Dispatch Example'”

System Demand = 475 MW

Unit Marginal Cost of Unit Minimum Loading Point Max Capacity of Unit Start-up Costs

A $20 300 350 $1,000
B $30 200 300 $500
€ $40 100 400 $100

c. Any commitment of the generation units will have to respect operational
parameters (MLP in this example). For example, if units A and B are committed,
the combined MLP (500 MW) is not operationally feasible, as that minimum
generation quantity is greater than the total demand (475 MW) — neither one of
the supply resources can be dispatched below their MLP to resolve the
oversupply. Conversely, if the combined Max Capacity of the committed
resources is less than the total demand, demand cannot be served and there is
an undersupply of energy. As shown in the following table, only two
configurations are possible given these constraints: committing Unit A and Unit
C together or committing Unit B and Unit C together. All other scenarios either
result in infeasible oversupply or undersupply situations.

d. Given the two configuration options, the DAM and/or ERUC commitment and
dispatch algorithms would choose to commit units A and C, as their combined
Total Cost is lower than committing units B and C.

e. In both cases (configurations AC and BC), the LMP is set by Unit C at $40/MWh,
as it serves the last MWh of demand.

f. Importantly, with an LMP of $40/MWh, Unit B — which did not receive a
commitment — is economic, but not dispatched. With a marginal cost and
incremental energy offer of $30/MWh, Unit B is priced below the LMP of
$40/MWh and could make a notional profit of $10/MWh on every MWh it supplies.
With a Max Capacity of 300 MW, Unit B could have made a notional profit of
$3,000 ($10/MWh * 300 MW) on its generation if it were dispatched — with this
profit far exceeding its $500 start-up cost, making Unit B economic on an all-in
cost basis and earning a notional profit of $2,500 ($3,000 generation profit - $500
start-up cost). Despite being economic, Unit B is not committed due to the
interplay of physical constraints considered within the DAM and ERUC
commitment and dispatch algorithms (in this case, the interaction of its MLP
with the MLPs of other units). Commitment decisions in the current IAM do not
factor in many of the physical constraints that will be considered under the MRP
Amendments. To the extent any are, they are communicated in PD prices that

7 Note that this example is largely borrowed from a presentation by ISO-NE, which has three-part offers. See:
https://www.iso-ne.com/static-assets/documents/100012/20240605-03-newem-unit-commitment-dispatch-print.pdf
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are shared with NQS Generators in advance of voluntary commitment decisions
through the RT-GCG, giving them the opportunity to adjust offers and operating
strategies around these constraints. As a result of the changes associated with
the MRP Amendments, this will result in negative financial outcomes relative to
the current IAM.

Table 2 Dispatch and System Costs with Constraints

Configurations  Units Capacity Cost of Feasible

58.
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Max Total
Incremental

Costs

Combined

MLP(MW) “aw) ™ | MLP ($)

$17,600 N N N $40

AB 500 650 $13,500 N N N $30

$11,100 $13,100

g. While this example is simplified, it highlights that full optimization of

commitment and dispatch across operational and financial parameters under
the MRP Amendments can differ significantly from that based only on
incremental energy offers, as is the case in PD under the IAM. This example
highlights potential lost revenue opportunities for NQS Generators under the
MRP Amendments compared to the current IAM. As noted elsewhereg, the
divergence between this outcome and the “deeming” settlement mechanism
within the contracts held between NQS Generators and the I[ESO exacerbates
the financial harm.

MPM in the MRP Amendments

The MRP Amendments are implementing an extensive MPM framework that
currently does not exist and will negatively impact NQS Generators. NQS
Generators will be disproportionately impacted by the MPM framework given
they are likely to experience mitigation back to reference levels that do not result
in infra-mMarginal rents in the IAM.

The current MPM framework is done on a protracted ex-post basis and is
administratively burdensome, contributing to a relatively low volume of cases.
With the two-schedule system and uniform prices based on the market
schedule, market power is largely addressed through ex-post reviews and



clawbacks of payments of CMSCs and other payments. Because market power
is addressed through a clawback of these payments, it does not have an impact
on other supply resources across the |IAM, as it focuses only on payments made
to each individual supply resource. The current DACP - that is not financially-
binding and only provides advisory schedules apart fromm DA-PCG schedules —
does not incorporate a MPM framework at all.

c. The future MPM framework under MRP — as discussed previously — will apply
extensive screens of energy and operational parameters on an ex-ante basis in
all of the DAM, PD, and RTM calculation engines. If the resource is determined to
have market power and, based on the IESO's assessment, these parameters fall
outside IESO-determined ranges (for instance, incremental energy offer exceeds
marginal operating cost, or MLP exceeds IESO-determined MLP of the unit), the
IESO will replace the MPs submitted parameter with the IESO-determined
mitigated parameter. This replacement occurs in conjunction with market
scheduling, and prior to operation and settlement, such that the impacts of the
mitigation are incorporated into those processes. This ex-ante mitigation is
carried out automatically by the IESO's tools. As noted above, MPM under the
current IAM is neither ex-ante, nor automatically carried out.

d. For example, consider an NQS Generator with a reference level energy cost of
$30/MWh (i.e. IESO-determined replacement offer price), where the applicable
energy LMP within the respective constrained zone is set by the NQS Generator
through a $100/MWh energy offer. This NQS Generator will then find itself
subject to the IESO's MPM Conduct and Impact Test — which, at its most basic
level, reviews whether the “conduct” of the offer was a certain amount greater
than the reference level, and its “impact” on the LMP was greater than a than a
pre-determined amount (as detailed in the MRP Amendments). If this NQS
Generator fails that Test, its energy offer will be replaced with the pre-determined
reference level of $30/MWHh.

e. In addition to MPM screens on incremental energy offers, the IESO will also
screen and replace start-up and SNL costs, as well operational parameters such
as MGBRT, MLPs and ramp rates. The number of NQS Generators parameters
that are subject to MPM is far greater than other classes of the supply resources
in the IAM (discussed elsewhere). Therefore, under MPM within MRP, there are
many more ways for NQS Generators to be captured in the MPM framework than
competing resources.

f. As noted, NQS Generators are often wholesale market price-setting supply
resources when committed in the IAM due to the province's extensive amount
of baseload, low marginal cost supply (see following figure).® The potential for
NQS Generators to have their energy, OR, and other components of their offers

8 See the most up-to-date information from the MSP: https;//www.oeb.ca/sites/default/files/msp-monitoring-report-
202303.pdf
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subject to MPM is far greater than other supply resources. The risk of mitigation
— along with the other financial risks described throughout this report, such as
reduction in guarantee payments — imposes significantly greater financial risks
to NQS Generators comypared to other supply resources.

Figure 12 NQS Generators Set Price More Than Any Other Resource Type

Table A-1: Share of Hours of Resource Type Setting the Pre-Dispatch and Real-Time MCP, 3 Periods

Summer 2020 Winter 2020/21 Summer 2021
Resource
PD-1 RT PD-1 RT PD-1 RT
Hydro 23% 39% 19% 49% 17% 43%
Wind 11% 21% 9% 20% 5% 11%
as 36% 53% 32% 42% 41% 62% ]
Nuclear 0% 1% 0% 0% 0% 0%
Solar 1% 0% 1% 0% 0% 0%
Biofuel 1% 2% 1% 2% 0% 0%
Imports 13% - 30% - 27% -
Exports 31% - 23% - 23% -
Loads 1% - 2% - 1% -
59. The MRP Amendments also include an ex-post review of physical MWs submitted by

supply resources. If, for example, a supply resource was found to have withheld MWs
in order to exercise market power — or at least is found to have done so by the IESO -
the calculation engines will be run with the new reference MW amounts and
settlement amounts will be adjusted accordingly. No such ex-post adjustment process
exists for similar circumstances in the current IAM.

e0. And finally, under the IESO’'s MRP Amendments, the IESO will apply its new restrictive
MPM framework to the OR market as well, which currently has little market power
mitigation in today's IAM (which is limited to screening for CMSCs only). As part of the
MRP Amendments, the IESO will screen and potentially replace OR offers when they
are greater than $15/MW and it considers there to be “global” market power across the
entire IAM. This creates a de facto $15/MW price cap on OR during certain
circumstances, whereas OR prices in the current IAM face no such cap and often
exceed this threshold — with more than 12% of all hours in 2023 greater than $15/MW.
This poses an additional risk for NQS Generators as large providers of OR, whereas
nuclear, wind and solar generators are not impacted as they do not provide OR.®

9 OR providers must be able to sustain output for one hour. Nuclear resources are typically placed at the bottom of the
energy supply stack. The MSP has historically reviewed the providers of OR and it is dominated by hydro, gas and
dispatchable loads. See: https.//www.oeb.ca/sites/default/files/msp-monitoring-report-202303.pdf
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Commentary on MRP Design Changes and Amendments to the Market Rules Impacts on other
non-NQS Generators

NQS Generators are being treated differently under the MRP Amendments than other
supply resources (e.g., nuclear, hydroelectric, wind and solar generation, energy
storage, imports, and dispatchable loads). Due to the difference in treatment, NQS
GCenerators face a greater negative financial impact than other resource types as a
result of the MRP Amendments.

NQS Generators are the only supply resources facing material changes in the financial
settlement and dispatch related to commitment programs, such as the elimination of
the RT-GCG program and its replacement with commitment processes that result in
relatively negative financial outcomes under MRP. No other supply resource faces the
challenge of having to compete on costs beyond incremental energy costs — including
start-up and SNL costs — and the impact this may have on commitment, dispatch and
settlement under the MRP Amendments. None of wind, solar, hydroelectric and
nuclear generators rely on cost guarantee programs such as the RT-GCG in the current
IAM to maintain financial viability of dispatch. As such, no other supply resource will
face the negative financial impact of changes to these guarantee programs due to the
MRP Amendments.

The risk of lower commitment and dispatch and a greater reliance on a financially
binding DAM, maximum and contiguous 27 hour-LAP in the PD calculation engine and
optimization of all costs in the DAM, PD and RT calculation engines are risks faced
primarily — and in some cases exclusively — by NQS Generators, while having little
impact on other supply resources in the IAM. The ability in the current IAM for NQS
Generators to voluntarily invoke the RT-GCG program, for example, provides NQS
Generators with flexibility in managing commitment and dispatch throughout the PD
process, where most resources are currently committed.

Other supply resources such as qualified hydroelectric generators — contrary to facing
the risk of reduced commitment and dispatch as a result of the MRP Amendments -
will have a variety of parameters included in the calculation engines that will provide
greater control over their cormmitment. As part of the MRP Amendments, these
hydroelectric generators will be able to specify a number of operational parameters —
such as maximum starts and must-run daily energy amounts, among multiple other
parameters — that will limit the calculation engine's ability to commit and dispatch
these resources in a manner that differs from the preferences of the resource's
operators. The following table highlights the various physical dispatch parameters that
will be included in the calculation engine. Note that both NQS Generators and
hydroelectric resources will have a number of new parameters as a result of the MRP
Amendments.

The differences between how these parameters are treated for NQS Generators and
hydroelectric resources in terms of MPM and administratively set offers is material.
Every single parameter (apart from daily energy limit) for NQS Generators is subject to
mitigation. This means that the IESO can change these parameters if NQS Generators



offer them differently than IESO-determined levels. This can severely limit the ability of
NQS Generators to dictate to the calculation engines how they should be committed
and dispatched. Conversely, for hydroelectric generators, only ramp rates and
maximum starts per day are subject to mitigation. This means that these supply
resources can dictate the minimum amount of energy — among other parameters —
that the IESO calculation engine must consider without facing the threat of mitigation
and administratively set levels. This is a significant difference between how the NQS
Generators are treated under the MRP Amendments, offering hydroelectric generators
far more flexibility to manage operational and financial risk relative to NQS Generators.
This outcome is a direct result of the MRP Amendments and will contribute to negative
financial outcomes for NQS Generators relative to hydroelectric generators.

Figure 13 Dispatch Parameters in the MRP Amendments
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Wind and solar generators, meanwhile, can opt to have their forecasted energy
production provided by the IESO and divergences between DAM and RTM — which
would introduce financial risk that is not present in the current IAM — fully offset
through IESO proposed contract amendments. While not a major component of this
evidence, these proposed contract amendments for wind and solar generators to
eliminate the financial risk of a financially binding DAM should be considered in the
context of the financial harm facing NQS Generators that lack a commensurate off-
setting mechanism in their contract amendments proposed by the IESO.

Wind and solar generators faced the risk that their capability to produce energy based
on fuel availability will be different between the DA and RT timeframes (“DART risk”)
(e.g., the wind speeds decline or the sky becomes overcast relative to forecasts DA). This
would have meant that their DAM revenues would be diminished if they could not
deliver on their DAM schedules in the RTM. Notably, the IESO has offered contract
amendments to the wind and solar generators to eliminate this risk to which they
are exposed.

As noted, MPM under MRP will apply to a significantly greater number of operational
parameters for NQS Generators than other supply resources. Nearly every element of
operation of an NQS Generator — including the number of hours it takes to start,
MGBRT, MLP and various financial costs — will be screened by the IESO for market
power. Other supply resources (e.g., nuclear, hydroelectric, wind and solar generation,
energy storage, imports, and dispatchable loads) — that compete on an incremental
energy basis will face a much less exhaustive MPM framework under MRP. Not only
will these parameters and associated costs limit the commitment and dispatch of NQS
Generators, it will also limit their ability to control these parameters due to the
implementation of IESO-determined reference levels on nearly every aspect of their
financial offers and physical operations. Importantly, many of the dispatch parameters
available to other resource types are not subject to mitigation as they are for NQS
Cenerators.
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How and Why MRP Implications for NQS Generators Matter for MRP
Related Contract Amendments

While the NQS Generators will face financial harm from the MRP Amendments, the
interaction of their current contracts with the MRP Amendments — and the additional
financial risk that may impose — should also be considered in the context of Ontario's
broader electricity market.

Ontario’s Electricity Market Structured on Combination of IAM and Contracts

Ontario has what is known as a “hybrid” market structure — meaning it is a combination
of a competitive wholesale electricity market that sets prices in the DAM and the RTM,
as well as extensive contracting and rate-regulation structure that provides essential
out-of-market payments to nearly all supply resources. Nearly all supply resources in
the IAM are, or were at one time, provided compensation outside of the IAM to ensure
their operations and investments are financially viable. Apart from rate-regulated
generation, nearly every contracted supply resource is contracted with the IESO.
Ontario's unigue hybrid market is different than other competitive wholesale markets
where supply resources either rely wholly on the wholesale market for revenues,
capacity markets or bilateral contracts with a buyer that is not an I1ISO or RTO.?°

While MRP initially adopted an approach to move supply resources in the |IAM away
from contracts to a forward capacity market (i.e, IESO originally included the
Incremental Capacity Auction (“ICA") within MRP), that approach was ultimately
abandoned in 2019 by the IESO in recognition that procurement contracts are an
essential part of Ontario’s electricity market. The IESO is now running multiple
procurement processes for new projects that are offering (20+ years) contract term
lengths, as well as procurements for existing supply resources to maintain their
operation post expiry of their contracts, that include medium (3-5years) commitments.
The current suite of procurement processes being administered, or planned to be
administered, by the IESO will maintain the existing hybrid market structure. The
likelihood of a significant numlber of supply resources participating in the IAM on a
merchant — i.e,, uncontracted — basis is unlikely given the lack of sufficient revenue to
be made in the IAM, as well as the significant regulatory risk associated with
unforeseeable future changes to the IAM that cannot be hedged, as was the case with
the MRP Amendments for generators that invested prior to their development. In
recognition of this, the procurements are being designed with due consideration for
the market risks introduced with the MRP Amendments.

Generation Resource Investments Based on Combination of IAM and Contract Revenues

Given Ontario's electricity hybrid market structure, supply resources, including NQS
Generators, make investment decisions based on the design and rules of the IAM and

20 Note that contracting agencies such as NYSERDA are increasingly entering into long-term contracts that more
broadly align with the Ontario approach.
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its interaction with contract terms and conditions at the time of investment. In
essence, the decision to invest within the IAM requires NQS Generators and all other
supply resources to assess both IAM market design/rules and contract terms and
conditions simultaneously. Neither of those two components can be fully divorced
from the other, given Ontario’'s hybrid structure. Any financial impact due to
amendment of the Market Rules will flow through to contracts and vice versa — neither
the contracts nor the IAM operates in isolation from the other.

Most NQS Generators contracted with the former OPA, now IESO?, circa 2006 to 2010.
The operating parameters for the supply resources were established based on an
understanding and view of Ontario's electricity market that existed at that time,
including the current IAM components discussed in the previous sections of this report.
The MRP Amendments fundamentally alter these components and the broader
design of the IAM and, in the process, puts the invested capital of these supply
resources at risk.

The Ontario wholesale energy market has historically failed to provide sufficient
revenues to finance, build, construct and operate new generation. The contracts are
designed to work with the wholesale energy market as a hedge against net market
revenue — i.e, provide generators with an additional revenue stream to bring new
generation online. The Final Report of the Electricity Conservation and Supply Task
Force, dated January 2004, stated that: “The Task Force recommends less reliance on
the spot market as a signal for new investment. There should, instead, be greater
reliance on long-term contracting between generators and large volume buyers.”??

The contracts pay the NQS Generators based on the difference between the NQS
Generator's net revenue requirement (“NRR"), which is the amount of money it needs
net of variable operating costs to cover the cost of building and financing the new
generation, as well as the fixed costs associated with operating the generation and
deemed or imputed net market revenue (“INR”). The calculation of INR is based on the
deemed operation of gas-fired generation in the IAM based on the NQS Generators'’
incremental energy cost and certain market signals such as HOEP, pre-dispatch prices
and the price of natural gas. Payments to the NQS Generators depend on the
difference between NRR and INR. If INR is less than NRR, then there is a net payment
to the NQS Generator, called a contingent support payment, but if INR is greater than
NRR, the NQS Generator pays the difference to the IESO as a revenue sharing payment.

For example, if an NQS Generator's NRR is $10 million and it is deemed to earn $7
million in INR, it would be paid $3 million as a contingent support payment under the
contract. Ifit were deemed to have earned $12 million in INR, it would pay $2 million to
the IESO as a revenue sharing payment.

If an NQS Generator earns actual net market revenue (“ANR") that is less than its INR, it
suffers financially. The contract deems that INR is earned in the market and adjusts

2OPA was merged into IESO in 2014 [NTD: check date]
2 https://suzyhomemaker35.tripod.com/sitebuildercontent/sitebuilderfiles/ecstf.pdf
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the payment to the generator based on this, so if a generator does not earn at least as
much ANR as INR, it suffers a payment shortfall and suffers financially.

Using the example set out above, if the contract deemed the NQS Generator to earn
$7 million in INR, yet it only earned $5 million in ANR, its payment under the contract
would still be $3 million, however its total net revenue would only be $8 million ($3
million paid under the contract and $5 million in net revenue from the market). The
NQS Generator needs $10 million in net revenue to operate its units, so it suffers a net
revenue shortfall of $2 million.

The contracts currently operate as a reasonable, but not perfect, hedge against net
market revenue. To the extent that the contracts are not a perfect hedge against net
market revenue, the NQS Generators can rely on the RT-GCG program to provide for
supplemental revenue. An NQS Generator can self-commit its units if an NQS
Generator receives a pre-dispatch schedule for half of its MGBRT. This enables the NQS
Generator to be online and earning ANR when it is being deemed to earn INR, as
discussed in the detailed example included in the Appendix.

The IESO's propose contract amendment term sheet does not address the additional
complexity and risk to which the NQS Generators are exposed under MRP:

a. Commitments under MRP will be determined by the economics of three-
part offers, whereas the term sheet continues to determine assumed
operations based on incremental energy offers only. As a result, the NQS
Generators' units will be rendered less competitive and be committed less
often under MRP than they are today (all else being equal), but there is no
commensurate reduction in assumed competitiveness or commitment
under the term sheet. This will result in ANR being less than INR, and the
deterioration of the quality of the hedge.

b. Commitments under MRP will be determined based on the NQS Generators
economics over a 24-hour period, whereas the term sheet continues to
determine assumed operations based on an hour-by-hour assessment.
Consequently, the NQS Generators' units will be committed less often under
MRP than they are today (all else being equal). This will result in a reduction
in ANR relative to INR, and the deterioration of the quality of the hedge.

c. Commitmentsunder MRP will incorporate the impact of physical constraints
elsewhere on the grid, whereas the term sheet does not consider such
constraints. The incorporation of these physical constraints under MRP will
result in the NQS Generators' units being committed less often despite
appearing economic. This will result in ANR being less than INR and the
deterioration of the quality of the hedge. Furthermore, the black box nature
of commitment decisions under MRP will not allow the NQS Generators to
assess why their units failed to receive a commitment despite appearing
economic, even after the fact. The MRP Amendments expect the NQS
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Generators to accept the risk of this occurring before any experience is
gained operating in the renewed MRP |AM.

d. The RT-GCG program can provide a mitigation tool to align dispatch in the
IAM with the contracts. Under MRP, no such mitigation tool exists, exposing
NQS Generators to the full impact of the above-noted risks and highlighted in
the example included in the Appendix.

The NQS Generators will not be able to earn the IAM revenues they had contemplated
earning when they made their investment decisions, as a result of the MRP
Amendments. The risk associated with lower IAM revenues resulting from MRP related
amendments to the Market Rules is not a risk that they can control, and with only one
electricity buyer in Ontario (i.e,, IESO), it is not a risk that they can hedge. Consequently,
the NQS Generators would suffer financial harm that would not occur but for the MRP
Amendments.

Therefore, considering that needed supply resources base investments on the
combination of IAM revenues and contracts, the IESO must consider how changes to
IAM design and amendments to the Market Rules impact contracts, and how
amendments to contracts impact how supply resources participate within IAM. The
IESO actively worked with other supply resources — notably wind and solar generators
— to ensure that MRP related changes to the design of the IAM would not impose
financial harm.?® Additionally, OPG's EB-2023-0336 application — reviewed by the OEB
—addressed the impact of MRP on certain areas of OPG's rate-regulated framework. <In
both cases, the MRP Amendments either resulted in effective amendments to the
contracts to prevent financial harm (wind and solar generators) or initiated a review
(OPG rate-regulated generators).

The IESO does not have a formal contractual mechanism/forum (e.g., on-going
stakeholder engagement initiative) to review and address the interaction of contracts
with changes to the design of IAM and amendments to the Market Rules? The IESO
did provide the NQS Generators with proposed contract amendment term sheets and
have held meetings and webinars with the NQS Generators, but has not provided any
supporting analysis for the proposed amendments. Therefore, a review of the MRP
Amendments is necessary to fully consider their financial impact on supply resources
operating within the |AM.

IESO Posed MRP-Related Contract Amendments to NQS Generators

The IESO's proposed contract amendments to NQS Generators do not fully consider
MRP design and its MRP Amendments and the financial implications to NQS

23

See the IESO's approach to amending other contracts as a result of the MRP Amendments:

https//www.ieso.ca/Market-Renewal/Background/MRP-implications-to-electricity-supply-contracts
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Cenerators.  Further, IESO's proposed contract amendments exacerbate MRP
implications by their punitive nature.

Examples of Results from Past Issues Relating to Amendments to the Market Rules and
Associated Contract Amendments

MPs have in the past appealed amendments to the Market Rules on the basis that they
impose financial harm. Notably, this occurred in the case of the IESO's SE-91
stakeholder engagement that resulted in amendments to the Market Rules (MR-
00381).

In 2012-2013, Renewable Energy Supply Generators® ("RES Generators”) appealed MR-
00381 amendments to the Market Rules to the OEB under s. 33(1) of the Electricity Act,
1998, on the basis of unjustly discriminatory amendments to Market Rules towards
wind generators. On November 29, 2012, the IESO Board of Directors passed five
related amendments to the Market Rules (the “Variable Generator Amendments”),
which fundamentally changed how the RES Generators would operate in the IAM?®,
Prior to the implementation of the Variable Generator Amendments, the RES
Cenerators were classified as Intermittent Generators within the |AM, where
Intermittent Generators were on balance not subject to following IESO dispatch
instructions and therefore on balance not subjected to curtailment of energy
production. The Variable Generator Amendments defined a new class of generator
called Variable Generators and made the RES Generators members of this new
generator class.  With Variable Generators, the |[ESO incorporated these supply
resources within the existing dispatch process, which enabled the IESO to issue
dispatch instructions to curtail the energy production from the RES Generators (and all
other wind and solar generators registered to participate within IAM). The RES
GCenerators made their investment decisions relying on the then-existing Market Rules
that classified them as Intermittent Generators without the risk of their energy
production being curtailed by the IESO. The Variable Generator Amendments resulted
in financial harm by materially affecting the economics of the wind generators owned
by the RES Generators through lower IAM revenues due to curtailed production than
had been contemplated when the RES Generators made their investment decisions
upon executing RES | and RES Il contracts with OPA.

Ultimately, the RES | and RES Il contracts were effectively amended by the OPA to
provide financial compensation to the RES Generators whenever the IESO curtailed

2> Acciona Wind Energy Canada Inc., Brookfield Power Wind Prince LP,

CP Renewable Energy (Kingsbridge) Limited Partnership, Erie Shores Wind Farm
Limited Partnership, Greenwich Windfarm, LP, Talbot Windfarm, LP, Enbridge
Renewable Energy Infrastructure Limited Partnership, Kruger Energy Port Alma LP,
Suncor Energy Products Inc,, Canadian Renewable Energy Corp., and Canadian Hydro
Developers, Inc.

26 MR-00381-R02: Dispatching Variable Generation

MR-00381-R03: (Floor Prices for Variable and Nuclear Generation)

MR-00381-R04: (Market Schedule and Congestion Management Settlement Credits (CMSC) for Variable Generation)
MR-00381-R05: (Tie Breaking for Variable Generation)

MR-00381-R06: (Publication Requirements: 5-Minute Forecast for Variable Generation).
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their energy production While the Variable Generator Amendments to the Market
Rules proceeded, and the harm to wind generators enshrined, that harm was
effectively undone via contract amendments. Consequently, the RES Generators
withdrew their appeal to the OEB.

The appeal of the Variable Generator Amendments — and their subsequent withdrawal
of the appeal of the amendments to the Market Rules — demonstrates the linkage
between revenues earned in the |IAM and contracts. Similarly to the NQS Generators,
the RES Generators appealed market design changes and associated amendments to
the Market Rules due to the impact of financial harm on their wind generators.

The IESO has reiterated that MRP was not an exercise of punishing certain MPs at the
expense of others. In fact, IESO Contract Management has stated multiple times that
the MRP Amendments will “not extract value from contracts™

a. “Market Renewal will create a more efficient dispatch of resources, lowering the
fuel and variable costs to gas generators, while keeping them whole to the net
profits (capacity plus energy margins, minus fuel costs) contemplated in their
contracts. Thus, gas generators’ profitability can be maintained even while
passing fuel cost savings on to customers.””

b. ‘“Itis not an objective of the IESO to extract financial value from contracts by way
of the MRP... The IESO's focus will be on making principled amendments based
on the provisions of the applicable contract and not on achieving a particular
commercial outcome.”®

c. “Market Renewal is focused on improving the efficiency of Ontario's electricity
markets, consistent with contract provisions and fairness to all contract
counterparties, the IESO is not targeting to extract value from contracts.”

d. “Not seeking to extract value from contracted resources.”°

27

https//www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/Benefits-Case-Assessment-Market-

Renewal-Project-Clean-
0170420.pdf&sa=U&ved=2ahUKEwW]KkfiJxtqgJAXWJEVKFHalZOFOQFNoECAKQAg&uUsg=AOWawOIF2jUz0JI6CtApfoVUD7

R

28 https//www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/|[ESO-Approach-to-implement-MRP.pdf

Bhttps//www.ieso.ca/-/media/Files/|IESO/Document-Library/public-info-session/2018/EA-variable-
generators.pdf&sa=U&ved=2ahUKEwjYreGlzdgJAxUbEFkFHZdZEBgQFNoECASQAg&uUsg=AOWawOPPXFLomSbCGCyH

gxS8abSs-

ohttps://www.ieso.ca/-/media/Files/|IESO/Document-Library/public-info-session/2018/EA-hydro-electric-
generators.pdf&sa=U
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e. “The MRP is focused on improving the efficiency of Ontario's electricity markets
and is not targeting to extract value from contracts.”™

However, the contract amendments proposed by the IESO to the NQS Generators do
not compensate them for financial losses they will incur in the IAM resulting from MRP
related amendments to the Market Rules, so they effectively do extract value from the
NQS Generators. In summary, the proposed contract amendments do not address the
implications resulting from the MRP design and amendments to the Market Rules, as
outlined above.

Therefore, this present situation jeopardizes the investments made by gas-fired
generators owned/operated by the NQS Generators — especially at a time where
Ontario requires significant supply to meet its needs.

Ihttps//www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MR-Electricity-Supply-Contracts-
20171031 pdf&sa=U&ved=2ahUKEwjjycC7099JAxUIDIkFHaYRFHgQFNoECAMQAQ&uUsg=A0OVVawOOVrrlUJiPCUCodZP

YDky-
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Other Important Considerations

After more than a decade of significant supply surpluses and low wholesale energy
prices, Ontario is facing the need for new significant amounts of supply. Given the
supply needs and changing resource mix, NQS Generators will play a vital role in
maintaining both reliability and the ongoing integration of non-emitting, variable
sources of supply.

Ontario’s Significant Supply Needs

The demand forecast underpinning the IESO's 2025 Annual Planning Outlook (“APO")
projects total energy demand to grow by 75% by 2050 — up from the 60% growth
forecast the IESO included in the 2024 APO. The demand growth is expected to come
from multiple sectors, including industrial facilities and data centres, growth from the
commercial sector and decarbonization investments such as Electric Vehicles ("EVs")
and space heating conversions from natural gas to electricity for residential customers.
In total, electricity demand is expected to hit 260 TWh by 2050 — up from around 137
TWh today.

Figure 14 2025 APO Energy Demand Growth

Annual Net Electricity Demand (TWh)
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The APO also expects Ontario to move to a “dual peaking” jurisdiction — meaning peak
energy demand will occur similarly in both the winter and summer months. A dual-
peaking grid will require supply resources that can provide capacity throughout the
year. Peak demand is expected to grow to more than 35000 MW by 2050 — up from
the current peak demand of just under 24,000 MW.



Figure 15 2025 APO Peak Demand Forecast
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The supply needs being forecasted by the IESO are largely unprecedented and mark

the largest increase in demand since Market Opening in 2002. For reference, the 2013
Long-Term Energy Plan (“LTEP") from the provincial government was forecasting
significantly smaller growth in both energy and peak demand relative to those same
years as forecasted in the 2025 APO. The energy forecast in the 2013 LTEP was expected
to reach around 155 TWh by 2032, compared to nearly 200 TWh in the 2025 APO.

Figure 16 2013 LTEP Energy Demand Growth
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The peak demand forecast in the 2013 LTEP was expected to hit around 25,000 MW in
2032, compared to around 27,000 MW in the 2025 APO.

Figure 17 2013 LTEP Peak Demand Forecast
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Why NQS Generators Needed to Meet Ontario’s Significant Supply Needs

NQS Generators are particularly important in both meeting the forecasted capacity
supply needs, as well as to provide operational benefits through being capable of
providing supply in nearly every hour of the year and ramping supply up and down in
response to variable supply and demand fluctuations on the grid. Both the IESO and

the Ontario government have repeatedly highlighted the importance of NQS
Cenerators.

a. "As a highly flexible resource, gas delivers energy when it is needed most,
providing almost three quarters of the system’s ability to respond quickly to
changes in demand. Newer forms of supply, such as energy storage, are not
ready to operate at the scale that would be needed to compensate...”*

b. “Even if these practical considerations could be overcome, the most optimistic
assumptions show that without gas generation, Ontario’s electricity system
would see frequent and sustained blackouts in 2030.™3

32 Gas Fired Phaseout Study
33 Gas Fired Phaseout Study
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c. “Natural gas generation currently plays a key role in supporting grid reliability,
with the ability to respond to changing system needs in ways other forms of
supply cannot.”#

d. “There is currently no like-for-like replacement for natural gas and the IESO has
concluded it is needed to maintain system reliability until nuclear
refurbishments are complete and new non-emitting technologies such as
storage mature.”

The IESO has also specifically designed what it calls a Flexibility Mechanism that results
in procuring an additional amount of OR that predominantly comes from NQS
Generators. In procuring additional amounts of OR targeted at NQS Generators, the
IESO will have “greater flexibility to address increased forecast uncertainty.® The
Flexibility Mechanism — which was first discussed in 2016 and later formalized — is an
explicit acknowledgment by the IESO that NQS Generators are required to maintain
reliability as the grid becomes more variable. The IESO has not publicly proposed a
solution to retire the Flexibility Mechanism with the adoption of the MRP
Amendments.

The NQS Generators are also likely just as important today as when they were first
contracted, considering the real challenges in building new gas-fired generators across
Ontario. The province now requires municipalities to support new energy projects at a
time when a number of municipalities have either publicly opposed expansions at
existing NQS GCenerators or adopted decarbonization targets. Highlighting the
challenges of procuring new gas-fired generation, the IESO was unable to contractually
procure their targeted number of gas-fired generation MWSs in its most recent
procurements, including the Expedited-LTl1 and LTI

Ontario Government Position on Need for NQS Generators to Meet Ontario’s Significant
Supply Needs

Since the current Ontario government was formed in 2018, the IESO has received the
following Ministerial Directives relating to contractually procuring operating gas-fired
generators with expiring contracts, and/or new gas-fired generation projects:

a. August 23, 2023 - IESO Directed to Move Forward on Long-term Procurement
and Small Hydro Program

b. April 27,2023 — Minister Issues Directive on Brighton Beach

34 Powering Ontario's Growth
35 Market Surveillance Panel: https.//www.oeb.ca/sites/default/files/msp-monitoring-report-20200716.pdf
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c. October 7, 2022 — Minister Issues Directive on Procurement of Electricity
Resources and Resource Eligibility

d. January 28, 2022 - Minister Issues Directive on Procurement of Electricity
Resources

101. More recently, as part of the Ontario Government's “Ontario’s Affordable Energy Future:
The Pressing Case for More Power”, gas-fired generation is described as “the province's
insurance policy, providing this reliability on the hottest and coldest days of the year
when other resources like wind and solar are not available”. Minister Lecce is further
guoted stating, “Our competitive all-of-the-above approach will deliver more
affordable power to our families — with non-emitting nuclear energy as our anchor —to
keep costs and emissions down without a costly and unnecessary carbon tax."®
(emphasis added)

102. Interestingly, the volume of Ministerial Directives to the IESO relating to MRP is overly
outweighed by Ministerial Directives to IESO relating to Ontario’s supply needs and
procurement of supply to meet these needs.

36 Ontario Ready to Meet the Challenge of Soaring Energy Demand, Government of Ontario New Release, October 22,
2024 https//news.ontario.ca/en/release/1005215/ontario-ready-to-meet-the-challenge-of-soaring-energy-demand
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https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Detailed-Design-Offers-Bids-Data-Inputs_v1.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Detailed-Design-Offers-Bids-Data-Inputs_v1.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Detailed-Design-Offers-Bids-Data-Inputs_v1.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Detailed-Design-Market-Settlement-V1.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Detailed-Design-Market-Settlement-V1.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Detailed-Design-Market-Power-Mitigation-V1.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Detailed-Design-Market-Power-Mitigation-V1.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/final-alignment-documents/mm-14-1-market-power-mitigation-procedures-20240607.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/final-alignment-documents/mm-14-1-market-power-mitigation-procedures-20240607.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/MM-14-2-reference-level-and-reference-quantity-procedures-20231201.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/MM-14-2-reference-level-and-reference-quantity-procedures-20231201.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/eruc/ERUC-High-Level-Design-Aug2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/eruc/ERUC-High-Level-Design-Aug2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/dam/DAM-High-Level-Design-Aug2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/dam/DAM-High-Level-Design-Aug2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/ssm/SSM-High-Level-Design-Aug2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/ssm/SSM-High-Level-Design-Aug2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Energy-Stream-Business-Case-2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Energy-Stream-Business-Case-2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Energy-Stream-Business-Case-2019.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/market-renewal-mission-principles.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/market-renewal-mission-principles.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/Benefits-Case-Assessment-Market-Renewal-Project-Clean-20170420.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/Benefits-Case-Assessment-Market-Renewal-Project-Clean-20170420.pdf

Education and Awareness — Energy Workstream High-Level Designs: Non-Quick Start
Generators: https://ww.ieso.ca/-/media/Files/IESO/Document-Library/public-info-
session/2018/EA-non-quick-start-generators.pdf

Introduction to Ontario's Physical Markets: https//www.ieso.ca/-/media/Files/|[ESO/Document-
Library/training/WB-Intro-Ontario-Physical-Markets.ashx

Market Renewal Program Impact on Clean Energy Supply Contracts: Overview and Update:
https//www.ieso.ca/-/media/Files/|IESO/Document-Library/market-renewal/mr-contract-
management-update-ces-generators-draft-term-sheet-20210821.pdf

Market Renewal Impact on CES Contracts Webinar Materials: https//www.ieso.ca
media/Files/IESO/Document-Library/market-renewal/MRP-Impact-on-CES-contracts.pdf

GCuide to Day  Ahead Commitment Process (DACP): https://www.ieso.ca
media/Files/IESO/Document-Library/training/TG-Day-Ahead-Commitment-Process.pdf

Workbook Instructions — Reference Levels and Reference Quantities: https//www.ieso.ca
media/Files/|ESO/Document-Library/engage/irl/ref-level-ref-quantities-workbook-
instructions-and-fag.ashx

Quick Takes: Real Time Generation Cost Guarantee: https://AMww.ieso.ca
media/Files/|ESO/Document-Library/training/QT-Real-Time-Generation-Cost-Cuarantee.pdf

Monitoring Report of the IESO-Administered Markets — November 2012 to April 2013
https//www.oeb.ca/oeb/_ Documents/MSP/MSP_Report_Nov2012-Apr2013_20140106.pdf

Overview of the [|ESO-Administered Markets — |ESO Training: https//www.ieso.ca/-
media/Files/IESO/Document-Library/training/TG-Overview-of-the-IESO-Administered--

Markets.pdf

Non-Quick Starts in Pre-Dispatch Scheduling — November 2019: https//www.ieso.ca/-
media/Files/IESO/Document-Library/engage/mrp-edd/edd-20191101-ngs-resources-pre-
dispatch-scheduling.pdf

Market Renewal Program Implementation — Q&A Session for GOG-Eligible Non-Quick Start
Resources: https.//www.ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/imrm-
20231003-presentation-for-gog-eligible-ngs.pdf

Market Renewal Program - A Day-in-The-Life for Gas Generators: https//www.ieso.ca/-
media/Files/IESO/Document-Library/engage/imrm/ditl/imrm-ditl-gas-generators.pdf

Education and Awareness: Non-Quick Start Generators: https.//AMww.ieso.ca/-
media/Files/IESO/Document-Library/public-info-session/2018/EA-non-quick-start-
generators.pdf

Market Manual 9, Part 9.0 - Day Ahead Commitment Process: https//www.ieso.ca/-
media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/day-
ahead-commitment/mm9-dacp-manual.pdf
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https://www.ieso.ca/-/media/Files/IESO/Document-Library/public-info-session/2018/EA-non-quick-start-generators.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/public-info-session/2018/EA-non-quick-start-generators.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/WB-Intro-Ontario-Physical-Markets.ashx
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/WB-Intro-Ontario-Physical-Markets.ashx
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/mr-contract-management-update-ces-generators-draft-term-sheet-20210821.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/mr-contract-management-update-ces-generators-draft-term-sheet-20210821.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Impact-on-CES-contracts.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-Impact-on-CES-contracts.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/TG-Day-Ahead-Commitment-Process.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/TG-Day-Ahead-Commitment-Process.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/irl/ref-level-ref-quantities-workbook-instructions-and-faq.ashx
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/irl/ref-level-ref-quantities-workbook-instructions-and-faq.ashx
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/irl/ref-level-ref-quantities-workbook-instructions-and-faq.ashx
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/QT-Real-Time-Generation-Cost-Guarantee.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/QT-Real-Time-Generation-Cost-Guarantee.pdf
https://www.oeb.ca/oeb/_Documents/MSP/MSP_Report_Nov2012-Apr2013_20140106.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/TG-Overview-of-the-IESO-Administered--Markets.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/TG-Overview-of-the-IESO-Administered--Markets.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/TG-Overview-of-the-IESO-Administered--Markets.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/mrp-edd/edd-20191101-nqs-resources-pre-dispatch-scheduling.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/mrp-edd/edd-20191101-nqs-resources-pre-dispatch-scheduling.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/mrp-edd/edd-20191101-nqs-resources-pre-dispatch-scheduling.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/imrm-20231003-presentation-for-gog-eligible-nqs.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/imrm-20231003-presentation-for-gog-eligible-nqs.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/ditl/imrm-ditl-gas-generators.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/ditl/imrm-ditl-gas-generators.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/public-info-session/2018/EA-non-quick-start-generators.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/public-info-session/2018/EA-non-quick-start-generators.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/public-info-session/2018/EA-non-quick-start-generators.pdf
https://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/day-ahead-commitment/mm9-dacp-manual.pdf
https://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/day-ahead-commitment/mm9-dacp-manual.pdf
https://www.ieso.ca/-/media/files/ieso/document-library/market-rules-and-manuals-library/market-manuals/day-ahead-commitment/mm9-dacp-manual.pdf

Market Rule Amendment Proposal - Enhanced Day-Ahead Commitment Process:
https//www.ieso.ca/en/sector-participants/change-management/-
media/files/ieso/document-library/mr-amendments/archive/MR-00348-R0O0-R0O5.pdf

Market Manual 9, Part 9.4 - Real-time Integration of the DACP: https//www.ieso.ca/-
media/Files/IESO/Document-Library/Market-Rules-and-Manuals-Library/market-
manuals/day-ahead-commitment/Real-Timelntegration.pdf

Market Manual 4 Part 46 - Real-time Generation Cost Guarantee Program:
https//www.ieso.ca/-/media/723d37052d344d859417de8210521114.ashx

Quick Take — Multi-Interval Optimization: https//www.ieso.ca/-/media/Files/|[ESO/Document-
Library/training/QT-Multi-Interval-Optimization.pdf
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https://www.ieso.ca/en/sector-participants/change-management/-/media/files/ieso/document-library/mr-amendments/archive/MR-00348-R00-R05.pdf
https://www.ieso.ca/en/sector-participants/change-management/-/media/files/ieso/document-library/mr-amendments/archive/MR-00348-R00-R05.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/Market-Rules-and-Manuals-Library/market-manuals/day-ahead-commitment/Real-TimeIntegration.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/Market-Rules-and-Manuals-Library/market-manuals/day-ahead-commitment/Real-TimeIntegration.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/Market-Rules-and-Manuals-Library/market-manuals/day-ahead-commitment/Real-TimeIntegration.pdf
https://www.ieso.ca/-/media/723d37052d344d859417de8210521114.ashx
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/QT-Multi-Interval-Optimization.pdf
https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/QT-Multi-Interval-Optimization.pdf

Contract Type

APPENDIX A: LIST OF NQS GENERATORS*’

Contract
Capacity
(MW)

Facility Name

Supplier Legal Name

CHP I 84 East Windsor CoGen East Windsor Cogeneration LP
ACES 839.1 Goreway Station Goreway Station Partnership
ACES 550 Portlands Energy Portlands Energy Centre L.P.
Centre
Halton Hills
CES 6415 Generating Station Portlands Energy Centre L.P.
Napanee
CES 900 Generating Station Portlands Energy Centre L.P.
CES 577 St.Clair Energy St. Clair Power LP
Centre
Thorold
CHP I 2416 Cogeneration Thorold CoGen L.P.
Project
Sarnia Cogeneration TransAlta Generation Partnership, an
EMCES 444 Plgnt Alberta General Partnership of TransAlta
GCeneration Ltd. And TransAlta Corporation
NYRP 393 York Energy Centre York Energy Centre LP

37 Note that York Energy Centre and East Windsor do not participate as an NQS Generator in the RT-GCG program.
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APPENDIX B: DETAILED DAILY SETTLEMENT EXAMPLE

The following section is intended to provide a detailed example of daily settlement for a proxy
NQS Generator, including the potential financial impact from the design of the current
contracts held by NQS Generators. The proxy generator is based on a representative asset of
facilities owned and operated by the NQS Generation Group. While the IAM prices and natural
gas values are based on actual values (September 12, 2019), this example is intended to provide
a detailed — but theoretical — analysis for the potential IESO commitment and dispatch in the
current IAM and commitment and dispatch under the MRP Amendments for a typical NQS
Generator.

The basic parameters for the proxy NQS Generator are shown in the following table.

Figure 18 Proxy NQS Generator Parameters

Installed

C?Sl?/f/i)ty (MMBtu/MWh)  (MMBTU/Start-up)  ($/MWh)

600 7.5 $6,000 $0.50 300 6

Heat Rate Start-up Costs O&M Costs

MR (05 (Hours)

The following tables provides the commitment and dispatch of the proxy generator. Each of
the important outputs are discussed on the following page.

Figure 19 Daily Settlement for Proxy Generator

ol o B e o B ecoli [Rev el S (s ) Bnere B e ==
@/Mwh)  EMWh) - (ZO0R) ($/MWh) (MWh) (%) RevenleNRCes UGN B it I i
($/MW) ($)
1 $13.01 $9.69 $0.20 $24.08 $0 $0 $18,86O $0
2 $5.56 $11.41 $0.20 $24.08 $0 $0 $18,86O $0
3 $13.00 $2.76 $0.20 $24.08 $0 $0 $18,86O $0
4 $3.00 $0.00 $0.20 $24.08 $0 $0 $18,86O $0
5 $14.35 ($1.50) $0.20 $24.08 300 $7,673 $60 $18,86O ($7,6'73)
6 $26.39 $11.70 $0.27 $24.08 300 $3,’7B $81 $18,86O ($3,713)
7 $27.45 $25.50 $0.22 $24.08 300 $0 $66 $18,86O $427 600
8 $23.89 $231 $0.23 $24.08 300 $290 $69 $18,86O ($290) 600
9 $23.36 $14.38 $0.23 $24.08 300 $2,909 $69 $18,86O ($2,909) 600
10 $25.89 $1.42 $0.24 $24.08 300 $6,797 $72 $18,86O ($6,797)
n $20.00 $4.73 $0.27 $24.08 $0 $0 $18,86O $0
12 $13.03 $13.45 $0.27 $24.08 $0 $0 $18,86O $0
13 $13.02 $21.71 $0.24 $24.08 $0 $0 $18,86O $0
14 $13.37 $24.21 $0.25 $24.08 $0 $0 $18,86O $0
15 $14.00 $27.48 $0.33 $24.08 300 $0 $99 $18,86O $1,021
16 $20.21 $19.61 $0.54 $24.08 300 $1,34O $162 $18,86O ($1,340)
17 $20.21 $26.05 $0.56 $24.08 300 $0 $168 $18,86O $592
18 $25.88 $22.56 $0.89 $24.08 300 $455 $267 $18,86O ($455) 600
19 $30.13 $21.35 $7.82 $24.08 300 $818 $2,346 $18,86O ($818) 600
ple) $26.91 $18.22 $5.90 $24.08 300 $1,'75'7 $1,77O $18,86O ($1,757)
21 $13.33 $13.12 $2.04 $24.08 $0 $0 $18,86O $0
22 $5.72 $6.36 $0.45 $24.08 $0 $0 $18,86O $0
XS $0.00 $0.49 $0.28 $24.08 $0 $0 $18,86O $0
24 $0.00 ($0,04) $0.20 $24.08 $0 $0 $18,86O $0
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1.

Commitment and Dispatch under current Market Rules

a.

Commitment in the DACP — Commitment is unlikely if historical PD-3 prices are
considered a proxy for DACP prices (note that the IESO does not provide
historical DACP shadow prices beyond one month on its website). Itis likely that
DA prices on this day would be similar to the PD prices in this table. Asshown in
the Economic Operating Profit values in the figure above, the total costs of
starting the NQS Generator and providing energy up to its MLP over its six-hour
MGBRT are significantly greater than revenues earned in the IAM. As such, it is
unlikely that the NQS Generator would receive a DA-PCG commitment on this
day.

Commitment in PD Under Current Market Rules — Based on the current IAM
design, the proxy NQS Generator could invoke a RT-CCG commitment in two
different instances on this day. The first instance is from HE 5 — 10 where its
incremental energy offers are economic (i.e., in merit) for 3 of the 6 hours of its
MGBRT. In these hours, the NQS Generator would be “constrained on” by the
IESO to its MLP for its 6-hour MGBRT. Additionally, the NQS Generator could
invoke a RT-GCG commitment in HE 15 - 20 for the same reasons as the previous
commitment — its incremental energy offers are economic for at least half of its
6-hour MGBRT.

Commitment and Dispatch in RT Under Current Market Rules —In RT the NQS
Generator would be constrained on to its MLP for its MGBRT in both
commitments. In hours where the NQS Generator's incremental energy offers
are uneconomic, it would be paid a CMSC to ensure that it follows dispatch up to
its MLP. Additionally, the NQS Generator can potentially provide OR with the 300
MW of spare capacity for all of the hours it is constrained on as part of the RT-
GCG commitment.

Settlement Under Current Market Rules — The NQS Generator will not fully
recover its incremental energy and start-up costs through IAM energy market
revenues earned up to its MLP throughout its MGBRT. For example, the cost of
a start-up is $18,860 for each start. In the first RT-CCG commitment, including
payment of CMSCs for incremental energy up to its MLP, the NQS Generator only
earns $427 in Operating Profit that can be counted against the $18,860 in total
start-up costs (the payment of CMSCs fully offset incremental energy costs in
hours where it is not economic). As such, the NQS Generator will be provided a
guarantee payment from the RT-GCG program of $18,433. A similar calculation
is done with the second start, resulting in a guarantee payment of $17,247.
Additionally, the NQS Generator can potentially earn $5,229 in OR revenues that
are not included in the RT-GCG calculation amounts.

Market Power Mitigation Under Current Market Rules — None of the NQS
Generator’'s incremental energy, OR offers, or physical parameters are screened
for MPM on an ex-ante basis. Note that RT-GCG costs are now pre-approved with
the IESO.
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2. Commitment and Dispatch under MRP Amendments

a.

Commitment in the DAM — Based on 24-optimization and three-part offers, the
NQS Generator is likely not committed in the DAM, as the IAM energy market
and OR revenues are significantly below its as offered costs.

Commitment in PD Under MRP Amendments — Similar to the DAM outcome,
the 27-hour LAP and its multi-hour optimization will likely severely limit the
commitment of the proxy NQS Generator. Similarly to the DAM, the as offered
costs are significantly greater than potential IAM energy and OR revenues and
the unit is largely uneconomic throughout the day.

Commitment and Dispatch in RT Under MRP Amendments — Given the lack of
DAM and PD commitment, the NQS Generator is not dispatched in RT.

Settlement Under MRP Amendments — There is no settlement to account for.
If, for example, the NQS Generator was committed for the second start of the day,
its guarantee payment would be reduced by $4,908, as this is the amount of IAM
revenue that the NQS Generator would earn through OR as part of its second
commitment (in addition to energy revenues beyond its MLP). These revenues
would be deducted from the guarantee payment — unlike the current IAM where
these revenues are not included in the revenue calculation.

Market Power Mitigation Under MRP Amendments — Every single component
of financial (energy, OR, start-up and SNL costs) would be screened on an ex-ante
basis for MPM. Operational parameters — such as MGBRT, MLP, and other
parameters — would also be screened on an ex-ante basis. If, for example, the
NQS Generator increased its MGBRT or MLP amounts, the IESO could potentially
replace those with pre-determined Reference Levels that may result in
commitment and dispatch. The amount of MWs offered by the NQS Generator
will also be screened on an ex- post basis to determine whether the NQS
Generator did not offer its full supply.



3. Deemed Supply Under Existing Contracts

a. The NQS Generator would be “deemed” to have operated in five hours. All of
these five hours occur at the same time as the RT-GCG commitments. The |IAM
revenues are “deemed” to have been earned in these five hours are counted
against the monthly net revenue amounts that are included in the monthly
capacity payment made to the NQS Generator. The RT-GCGC commitment
provides a hedge against contract “deemed"” dispatch that is not available under
the MRP Amendments.

4. Total Financial Impact from MRP Amendments
a. The total financial impact to the NQS Generator amounts to:
i. Two less commitments in the PD calculation engine.

ii. The loss of potential OR revenues for OR amounts in the two
commitments invoked under the RT-GCG program.

iii. If commitment were to occur under the MRP Amendments, the DA-GOG
or RT-GOG would include OR revenues and reduce the guarantee
payment to a commensurate degree.

iv. An ex-ante and ex-post review of every single financial and operational
parameter for the NQS Generator and potential for replacement to
reference levels.

V. A misalignment between the “deeming” mechanism included in the
contracts with the IESO and actual commitment and dispatch in the IAM.

The total financial impact to the NQS Generator on this day is more than $40,000 in revenues
that it could earn in the current IAM compared to the likely outcome of earning $0 under the
MRP Amendments.

Figure 20 Daily Financial Impact of MRP Amendments

Total Revenue in Current

RT-GCG Payment #1 RT-GCG Payment #2 OR Revenue IAM that No Earned Under
MRP Amendments

$18,433 $17.247 $5,229 $40,909
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APPENDIX C: HISTORICAL ANNUAL FINANCIAL IMPACT OF MRP AMENDMENTS

The following section is intended to provide an estimate on the financial impact of changes of
the MRP Amendments on a proxy NQS Generator on an annual basis. The parameters of the
NQS Generator are the same as described in Appendix B.

Figure 21 Proxy NQS Generator Parameters

Installed
Capacity
(MW)

Heat Rate
(MMBtu/MWh)

O&M Costs
($/MWh)

MBGRT
(Hours)

Start-up Costs
(MMBTu/Start-up)

MLP (MW)

600 7.5 $6,000 $0.50 300 6

Using historical pricing data from 2018 to 2023, a financial impact analysis was conducted for
the proxy generator. The analysis considered the financial and physical parameters described
above and compared the annual net margin when operating in the |AM for the proxy generator
operating under the current Market Rules compared to the MRP Amendments.

Figure 22 Annual Financial Impact

W MRP Amendments Total Impact

Total Costs ReT/Z;aLlles Net Margin Total Costs Re-l\-/ztwalzes Net Margin Am(;;l\(;lrizms
2018 $80,973,054 $93,968,212 $12,995,158 $70,034,767 $80,264,878 $10,230,1M $2,765,047
2019 $48,785,136 $57,600,949 $8,815,813 $39,824,159 $46,071,132 $6,246,973 $2,568,840
2020 $32,164,975 $39,715,240 $7,550,265 $25,417,417 $29,514,617 $4,097,201 $3,453,064
2021 $66,567,075 $77,565,626 $10,998,550 $50,676,340 $57,754,731 $7,078,391 $3,920,159
2022 $156,685,435 $176,969,063 | $20,283,629 | $139,760,846 | $155,402,546 $15,641,700 $4,641,929
2023 $107,809,735 $143,733,555 $35,923,820 | $103,999,098 $136,258,298 $32,259,199 $3,664,621
Total | $492,985410 | $589,552,645 | $96,567,236 | $429,712,626 | $505,266,202 | $75,553,576 $21,013,660

AS noted throughout the evidence, the NQS Generators will be committed and dispatched less
within the IAM under the MRP Amendments. This will result in less wholesale market revenues
and profit compared to the current Market Rules. The financial impact from this outcome is
significant. In order to isolate this impact, total costs are compared to total revenues based on
differences in dispatch and commitment. The total costs included in the analysis incorporates
all costs related to providing energy (such as incremental energy costs and SNL), as well as the
costs related to starting the NQS for each commitment and dispatch run. The total revenues
incorporate all of the revenues earned by the NQS generator, including:

e Revenues earned from selling energy;
e Cuarantee payments;
e Associated CMSC payments (under the current Market Rules);

e ORrevenues.
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Ultimately, the analysis incorporates a financial dispatch of the proxy NQS Generator under the
different Market Rules (current versus the MRP Amendments) and the associated revenues and
costs with that dispatch. Notably, the analysis is an economic modelling of the NQS Generator
and does not capture the physical constraints and resulting reduction in commitment that may
occur under the MRP Amendments (as described previously in this report in paragraph 56). It
also does not capture the financial impact of MPM resulting from the MRP Amendments, which
is expected to reduce the potential economic rents earned through higher wholesale pricing,
among other factors. As noted throughout this report, both of those factors are expected to
result in additional financial impacts to NQS Generators as a result of the MRP Amendments —
and more so than other resource types.

Figure 23 Contract Financial Impact

Number of Run-Time Number of Run-Time Contract Financial
Hours under current Hours under MRP Impact
Market Rules Amendments

2018 4,826 3,524 $5,695,878
2019 3,604 2,360 $5,241,366
2020 3,267 2,084 $4.523.886
2021 3,422 2,041 $10,741,404
2022 5,070 3834 $8,788,656
2023 7,660 6,785 $3,422274
Total 27,849 20,628 $38,413 464

To calculate the contract financial impact Power Advisory compared the number of hours
where the NQS Generator is deemed to have been online using the current deemed dispatch
contract compared to the number of hours where the NQS Generator is committed in the
physical market under the current Market Rules and the MRP Amendments. As demonstrated
in Appendix B, the RT-GCG is commonly utilized by NQS Generators as a means of hedging
against the risk of being “deemed” to have operated, but not physically committed and
dispatched in the IAM. As result, instances of being deemed to have operated but not being
physically committed and dispatched in the IAM are rare under the current Market Rules. Due
to the MRP Amendments, the risk of being deemed to have operated but not committed in the
IAM will increase. In such hours, the deemed revenues — and associated contract payment
reductions — are not being offset by IAM revenues. As shown in the table above, the number of
hours of commitment is lower in every year under the MRP Amendments compared to the
current Market Rules, but the number of deemed hours for the proxy NQS Generator remains
the same. The net result is that the number of hours where the disconnect between being
deemed and physically operating in the IAM has increased by 7,221 hours, resulting in a $38,
413 464 financial impact to the proxy NQS Generator over the 2018 — 2023 time frame.

63



APPENDIX D: RELEVANT MARKET RULES AND MANUALS*®

MRP Document MRP Section MRP Section, Title or Topic
Appendix A Day Ahead Market Calculation Engine — Pass 1, 2,
(A1-A3) and 3
22 Day Ahead Market Process Timeline
53 Day Ahead Market Calculation Engine Initializing

Conditions

IESO Data Inputs — Constraint Violation Penalty
Curves, Market Power Mitigation Information, IESO
Reliability Requirements, Resource Reliability

32 Constraints, Demand Forecasts, Centralized
Variable Generation Forecast, IESO-Controlled Crid
Information, Operating Reserve Requirements
Market Manual 4: IESO Day Ahead Reliability Commitments for GOG-
Market Operations, 51 Eligible Resources — Principles for Applying
Part 4.2: Operation of Reliability Commitments
the Day-Ahead Market — -
(MM 0.4.2) IESO Day Ahead Reliability Commitments for GOG-
52 Eligible Resources — Process for Applying Reliability
Commitments
Results from the Day Ahead Market — Day Ahead
6.3 . :
Operational Commitments
6.5 Day Ahead Market Economic Operating Points
8] Withdrawal fromm Commitment (operational
' commitment)
82 IESO Cancellation of Day Ahead Operational
’ Commitments for GOG-Eligible Resources
83 Day Ahead Operational Commitment Cancellation

Cost Recovery

Requirements for Operating on the Grid — provision
2114 of relevant materials so IESO can determine
reference levels

31N Establishing an Availability Declaration Envelope
Submissions During the Real-Time Market
333 Unrestricted Window for Hourly Dispatch Data
Parameters

235 Revisions During the real-Time Market Mandatory

Chapter 0.7 - Window for Hourly Dispatch Data Parameters
(s (jéiztéi?:all Revisions During the Real-Time Market Restricted

p3 373) Y Window for Daily Dispatch Data Parameters

IESO Authorities to Direct Submission or Revision of
3317 Dispatch Data (invokes market power mitigation
and reference levels)

The Form of Dispatch Data — dispatchable

3411 generation resource (invokes three-part offers, etc))

38 The list above has been constructed on a reasonable efforts basis and to the extent a rule or appendix is excluded, but
is also relevant to this evidence, we would invite the IESO to notify the OEB of this basis.
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Hourly Dispatch Data Parameters (invokes three-

354 part offers)
357 Hourly Dispatch Data Parameters (ramp rates)
258 Hourly Dispatch Data Parameters (ramp rates — OR,
= reference levels)
2570 Hourly Dispatch Data Parameters (start-up offers
" by thermal state for NQS)
2513 Hourly Dispatch Data Parameters (speed-no-load
" offer for NQS)
3522 Daily Dispatch Data Parameters
3529 Daily Dispatch Data Parameters (MLP)
3530 Daily Dispatch Data Parameters (MGBRT)
Daily Dispatch Data Parameters (MGBRT per
3531
thermal state)
Daily Dispatch Data Parameters (lead time per
3532
thermal state)
Daily Dispatch Data Parameters (ramp up to MLP
3533
per thermal state)
3535 Daily Dispatch Data Parameters (thermal state)
Information Used by the IESO to Determine
2A16 Schedules and Prices (projections of forecast data
o and other information relating to future periods of
time)
Uses of the Pre-Dispatch Calculation Engine and
3A21 Real-Time Calculation Engine (to determine
dispatch instructions)
447 The Day Ahead Market — Administration of the Day-
o Ahead Market Calculation Engine
46 The Day Ahead Market — Passes of the Day Ahead
- Market Calculation Engine
521 Determining the Pre-Dispatch Schedule
Determining the Pre-Dispatch Schedule
523 (scheduled output will meet or exceed MLP for all
hours of day ahead operational commitment)
531 Pre-Dispatch Scheduling Process Failure
532 Pre-Dispatch Scheduling Process Failure
541 Administration of the Pre-Dispatch Calculation
o Engine
55 Information Used by the Pre-Dispatch Calculation
" Engine
561 Passes of the Pre-Dispatch Calculation Engine
Issuing Market Participant-Specific Pre-Dispatch
583 Information - Other Information (approval /
rejection of availability declaration envelope)
6.3.1 Administration of the Real-Time Calculation Engine
6.4] Information Used by the Real-Time Calculation
o Engine
6.51 Passes of the Real-Time Calculation Engine
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Determining Market Prices and Economic

812 Operating Points — Purpose and Timing of
Determining Market Prices
821 Market Prices for the Day Ahead Market and the
- Real-Time Market
Ex-Poste Determination of Economic Operating
831 Points (day ahead and real time market make-
whole payments)
Ex-Poste Determination of Economic Operating
832 Points (lost cost economic operating points for day
ahead market)
Ex-Poste Determination of Economic Operating
Points (lost cost economic operating points and
833 X ! : i
lost opportunity cost economic operating points for
real time market)
Ex-Poste Determination of Economic Operating
834 Points (economic operating points calculated using
the administrative price)
10 Start-up notice for DA or PD operational
) commitment
102 Notice of Decommitment
103 Day-Ahead Operational Commitment and Pre-
' Dispatch Operational Commitment
Reference Levels — General (Market Power
221 o
Mitigation)
Reference Levels for Financial Dispatch Data
222 Parameters (includes 3-part offers) (Market Power
Mitigation)
Reference Levels for Non-Financial Dispatch Data
223 Parameters (dealing with thermal states, etc)
(Market Power Mitigation)
o4 Resources with Multiple Sets of Reference Levels
’ (Market Power Mitigation)
Changes to Reference Levels (Market Power
225 L
Mitigation)
226 Reference Quantities (Market Power Mitigation)
Changes to Reference Quantities (Market Power
227 AR
Mitigation)
228 Independent Review (Market Power Mitigation)
Market Control Entities (about ownership) (Market
229 o
Power Mitigation)
Designation of Constrained Areas (narrow and
221 dynamic constrained areas) (Market Power
Mitigation)
oM Clobal Market Power Reference Intertie Zones
i (Market Power Mitigation)
Uncompetitive Intertie Zones (Market Power
2212 -
Mitigation)
913 Ex-Ante Validation of Non-Financial Dispatch Data
: Parameters (Market Power Mitigation)
214 Ex-Ante Mitigation of Economic Withholding

(Market Power Mitigation)




Ex-Post Mitigation of Physical Withholding (Market
2215 S
Power Mitigation)
2216 Intertie Reference Levels (Market Power Mitigation)
Intertie Economic Withholding on an
2217 Uncompetitive Intertie Zone (Market Power
Mitigation)
Mitigation for Make-Whole Payment Impact in
2218 Uncompetitive Intertie Zones (Market Power
Mitigation)
5519 Intertie Economic Withholding — Procedural Steps
' and Timelines (Market Power Mitigation)
ClnEipirey ;,SAppendm The Day Ahead Market Calculation Engine Process
Chapter;éﬁppendm The Pre-Dispatch Calculation Engine Process
ClnEipirey ;,6Ap|oenol|>< The Real-Time Calculation Engine Process
ClnEipirey ;,8Ap|oenol|>< Economic Operating Point
22 Pre-Dispatch Process
231 Pre-Dispatch Inputs — Day Ahead Market Inputs
5391 Pre-Dispatch Inputs — IESO Data Inputs —
T Constraint Violation Penalty Curves
Pre-Dispatch Inputs — [ESO Data Inputs — Market
2322 o ;
Power Mitigation Information
53571 Pre-Dispatch Inputs — IESO Data Inputs — Initial
T Hours of Operation and Initial Hours Down
533 Pre-Dispatch Inputs — Initializing Conditions — Daily
- Dispatch Data Across Two Dispatch Days
Market Manual 4: 5335 AdPre—I:?ispal:gchIIAnhputOls(—)Ihitial.izing| gonditions -
Market Operations, vancing Day Ahea perational Commitments
Part 4.3: Operation of 5334 Pre-Dispatch Inputs — Initializing Conditions —
the Real-Time Markets T Operational Commitments Over Midnight
(A 1) 2.4 Pre-Dispatch Optimization Process
Results from the Pre-Dispatch Process — Pre-
2514 Dispatch Schedules - Scheduling Discrepancies
due to Thermal States
Results from the Pre-Dispatch Process - Pre-
2515 Dispatch Schedules - Scheduling Discrepencies
due to Turnaround Time
Results from the Pre-Dispatch Process — Pre-
252 Dispatch Operational Commitments and
Constraints
Results from the Pre-Dispatch Process — Passing
253 Pre-Dispatch Operational Commitments to Real-
Time
232 Real-Time Data Inputs — Real-Time Integration with
~ the Pre-Dispatch Process
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3331

Real-Time Data Inputs — Real-Time IESO Data
Inputs — Constraint Violation Penalty Curves

3332

Real-Time Data Inputs — Real-Time IESO Data
Inputs — Market Power Mitigation

353

Results from Real-Time Scheduling Process - Real-
Time Market Economic Operating Point

561

Resource Commitment Notices — Start-up Notices

562

Resource Commitment Notices — Procedural Steps
for Strat-up Notices for GOG-Eligible Resources

563

Resource Commitment Notices - Issuing Extended
Pre-Dispatch Operational Commitments

56.4

Resource Commitment Notices - Notice of
Decommitment

51

IESO Cancellation of Commitment for Generator
Offer Guarantee eligible Resources

51

Pre-Dispatch Operational Commitment
Cancellation Cost Recovery

21

Dispatch Data to Supply and Consume Energy —
Dispatchable Generation and Dispatchable
Electricity Storage Resources (table comparing
offer components for different types of generators)

2113

Dispatch Data to Supply and Consume Energy —
Dispatchable Generation and Dispatchable
Electricity Storage Resources — Price-Quantity Pairs
- Energy Offer Price Revisions

212

Dispatch Data to Supply and Consume Energy —
Dispatchable Generation and Dispatchable
Electricity Storage Resources - Start-Up Offer

213

Dispatch Data to Supply and Consume Energy —
Dispatchable Generation and Dispatchable
Electricity Storage Resources - Speed No-Load
Offer

Market Manual 4:
Market Operations,
Part 4.1: Submitting

214

Dispatch Data to Supply and Consume Energy —
Dispatchable Generation and Dispatchable
Electricity Storage Resources - Energy Ramp Rate

Dispatch Data in the
Physical Markets

21131

Dispatch Data to Supply and Consume Energy —
Dispatchable Generation and Dispatchable
Electricity Storage Resources — Minimum Loading
Point after Day Ahead Market Submission

2118

Dispatch Data to Supply and Consume Energy —
Dispatchable Generation and Dispatchable
Electricity Storage Resources — RMP Up Energy to
Minimum Loading Point

2119

Dispatch Data to Supply and Consume Energy —
Dispatchable Generation and Dispatchable
Electricity Storage Resources — Thermal State

22

Dispatch Data to Supply and Consume Energy —
Computed Pseudo-Unit Technical Parameters

222

Dispatch Data to Supply and Consume Energy —
Computed Pseudo-Unit Technical Parameters

242

Dispatch Data to Supply and Consume Energy —
Energy Ramp Rate




Dispatch Data to Supply Operating Reserve -
311 Dispatchable Resources — Supply Operating
Reserve Price-Quantity Pairs
Submitting (and revising) Dispatch data (timelines
7 . o
for daily and hourly submissions)
71 Dispatch Data Submissions by Resource Type
’ (Table 7-2: Timing of Dispatch Data Submission)
75 Dispatch Data Submissions or Revisions for the Day
' Ahead Market
73 Dispatch Data Submissions of Revisions for the
’ Real-Time Market
75 Availability Declaration Envelope
Appendix B3 Dispatch Data Submissions or Revisions that
PP ’ Expand the Availability Declaration Envelope
Appendix Real-Time Market Mandatory Window — Reasons
B.4.4 Summary
: Single Cycle Mode Submissions or Revisions for the
Appendix B.5 Real-Time Market
Appendix B.6 Hourly Dispatch Data Withdrawal
Appendix F.7 Revision Restrictions for GOG-eligible Resources
23 Day Ahead Market Make-Whole Payment
2.4 Day Ahead Market Generator Offer Guarantee
27 Real-Time Make-Whole Payment
29 Day-Ahead Market Balancing Credit
Market Manual 5: 21 Real-Time Generator Offer Guarantee
Settlements, Part 5.5: .
IESO-Administered 213 Generator Failure Charge
Markets Settlement 223 Real-Time Ramp-Down Settlement Amount
Amounts - -
225 Fuel Cost Compensation Credit
599 Operating Reserve Non-Accessibility Charge ands
' Associated Reversal Charges
4] Reference Level Settlement Charges
43 Ex-Post Mitigation Settlement Charges
4.4 Settlement Mitigation of Settlement Amounts
45 Independent Review Process Settlement Amounts
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APPENDIX E: CV OF BRADY YAUCH

Brady Yauch
Senior Manager Market and Regulatory Affairs

Power Advisory LLC

55 University Avenue

Suite 700, PO Box 32

Toronto ON M5J 2H7

Tel: 416-822-6884
byauch@poweradyvisoryllc.com

SUMMARY

An electricity market analyst and economist with more than 13 years of experience in energy
market analysis and regulatory affairs. Focuses on in-depth analysis of the competitiveness and
economic efficiency of wholesale energy markets and regulated utilities. Has appeared many
times before the Ontario Energy Board, as an expert witness in arbitration and drafted evidence
in a number of regulatory proceedings.

Professional History

Market Assessment Unit (MAU) IESO
Executive Director and Economist — Consumer Policy Institute (see below)

Education
York University, Masters Economics, 2012

University of Edinburgh, Masters, Cultural Politics, 2005

PROFESSIONAL EXPERIENCE

Market Competitiveness and Economic Efficiency

e Oversee Power Advisory's electricity price forecasts for Ontario — providing many custom
forecasts for energy facilities across the province and revenue forecasts after the expiration
of PPAs for a number of market participants. Also oversees price forecasts for Alberta, NYISO,
ISO-NE, PIJM and numerous vertically integrated utilities, particularly across Atlantic Canada.
The price forecasts include capacity, energy and ancillary services. Numerous price forecasts
have underpinned contract negotiations for PPAs between multiple parties.

e Provided expert evidence before the OEB regarding the province's Export Transmission
Service tariff. The work included a detailed report and model highlighting the impact of
increases to the ETS rate on total system costs in Ontario.

e Provided expert evidence in a private arbitration regarding contract settlements for a large
load in Ontario. The evidence included a detailed report and rebuttal report.
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Provided a detailed report to the Prince Energy Island Energy Corporation on various
strategies for meeting future demand growth from non-emitting sources of supply. The
analysis included a detailed dispatch and capacity expansion model, as well as a settlement
model to determine total commodity costs for PEI ratepayers. The findings were presented
to the Minister of Energy and other officials at the PEI Energy Corporation.

Undertook an analysis on behalf of Electricity Canada regarding affordability of electricity
and the potential cost of transitioning to a net zero electricity grid. The deliverable was a 30-
page report to board of Electricity Canada. As part of the project, modelled the potential
demand growth and cost of transitioning provincial electricity grids to a net zero grid. The
modelling included a bill impact assessment for residential, commercial and industrial
customers.

Undertook a detailed review of a proposed BESS in New York City on behalf of the U.S.
Department of Energy. The analysis included a detailed review of financial modelling and
price forecasts developed by the project proponent, as well as our own price and capacity
forecasts that were provided to the DOE.

Developed a model for contract negotiations for a long-term PPA for a large hydroelectric
facility. The project included, among other inputs, 20-year energy and capacity price
forecasts for a publicly owned utility. The price forecasts included Ontario, NYISO, ISO-NE,
New Brunswick and Nova Scotia. The engagement included multiple research projects and
modelling assumptions, including demand growth, electrification investments and
Levelized Cost of Energy (LCOE) calculations.

Detailed forecasting of energy prices and demand growth across multiple Atlantic Canada
jurisdictions. The forecasts were used to optimally size and site new non-emitting
investment, as well as underpin potential PPA negotiations.

Provided expert evidence in the federal tax court regarding electricity analysis and cost
allocation. As part of the evidence, also provided a rebuttal. The evidence provided a detailed
review of physical and financial structure of Ontario’s electricity grid.

Provided expert evidence as part of a private arbitration regarding energy retailers in
Ontario and the current design of the province's wholesale electricity market. As part of the
evidence, | provided testimony before the arbitrator.

Created a dispatch model for New Brunswick and 10-year marginal price forecast.

Modelled the impact of increasing rooftop solar penetration in Ontario on wholesale prices,
capacity prices and transmission constraints.

Led the modelling and drafting of a report on the future of gas-fired generation in Ontario
for the Ontario Energy Association (OEA)

Provided a ten-year model for integrating energy storage into Saskatchewan's energy grid.
Modelled the impact of renewable capacity and transmission in NYISO.

Oversaw the modelling for Ontario's move to Locational Marginal Prices (LMPs), Enhanced
Unit Commitment and a Day-Ahead Market (DAM) for a consortium of gas-fired generators.
As part of the engagement, the analysis was used in negotiations to contract updates to
ensure the incentive structure aligns with future market design.



Led a jurisdictional review of Pumped Generation Storage (PGS) facilities in the New York
and New England wholesale markets. Reviewed market rules and dispatch efficiency of PGS
facilities.

Reviewed the financial implications of moving to LMPs in Ontario for multiple market
participants. Led the drafting of memos, analysis and settlement models.

Designed a settlement model for hydroelectric facilities in Ontario moving to LMPs

Designed a wholesale market model for Energy Storage Canada to determine the economic
benefits of increased energy storage in Ontario. Led the drafting of subsequent report.

Worked in the Market Assessment Unit (MAU) of the Independent Electricity System
Operator, which undertook analysis for the Market Surveillance Panel (MSP).

As part of that work, provided an assessment on the economic efficiency of the offer
behavior of hydroelectric plants in Ontario in response to a regulator-imposed incentive
mechanism. Reviewed the efficiency of transmission rights payouts and recommended a
market rule change.

Provided a detailed review of the competitiveness and economic efficiency of Ontario's
wholesale market.

Reviewed a cost guarantee program for thermal generators and provided
recommendations to improve its economic efficiency.

Provided assistance in the MAU-led review of the Industrial Conservation Initiative in Ontario
and contributed to the final report.

Led the MAU's analysis and remarks regarding Ontario’'s Market Renewal Program (MRP).

Provided public commentary on the IESO's Demand Response program and its
effectiveness.

Have provided multiple reports and opinion pieces on the economics of large-scale
megaprojects across Canada.

Regulatory Affairs
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Led the drafting of numerous chapters of a rate application by a LDC (Grimsby Power)
before the OEB.

Led a study for the Government of Northwest Territories on interruptible rates and
incremental revenues for utilities. As part of the project, modelled NWT's electricity grid and
the impact of incremental load through electrification investments.

Led the drafting of a report for the Ontario Energy Association on how programs could be
designed to increase energy demand in Ontario.

Designed a cost allocation model for an LNG plant in Northern Ontario.

Participated in hearing regarding Enbridge Gas Distribution’s proposed Renewable Natural
Gas (RNG) Enabling Program and Geothermal Energy Service (GES) Program (EB-2017-
0319). Led the drafting of interrogatories, cross examination and final argument.
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Participated in regulatory hearing to approve the merger of Enbridge Gas and Union Gas.
Submitted evidence (jurisdictional review) in the proceeding (EB-2017-0306/07), as well as
led the drafting of interrogatories, cross examination and final argument.

Participated in a hearing in response to a motion from OPG to review its rate application
decision (EB-2018-0085). Drafted the organization's submissions.

Led an intervention in the proceeding for Hydro One’s 2018 — 2022 distribution rates (EB-
2017-0049).

Drafted interrogatories and final argument for an intervenor in the OEB application by
Union

Gas for approval of its 2015 natural gas Demand Side Management (DSM) conservation
programs (EB-2017-0323/0324).

Participated as an intervenor and party to the settlement of Westario's application to the
OEB to set its distribution rates in 2018 (EB-2017-0084)

Participated in hearing for Hydro One Remote Communities 2018 revenue requirement and
customer rates for the distribution and generation of electricity (EB-2017-0051). Led the
settlement agreement and drafted all interrogatories for client.

Drafted comments to the Ontario Energy Board modernization panel.

Participated as an intervenor and party to the settlement of Union Gas' application for
distribution, transmission and storage of natural gas rates (EB-2017-0087).

Participated in a hearing to set Ontario Power Generation's 2017-2021 rates (EB-2016-0152).
Drafted the final argument, interrogatories and led cross examination.

Participated as in intervenor in the OEB hearing to set Hydro One's 2017-2018 transmission
rates (EB-2016-0160). Drafted the final argument, interrogatories and led cross examination.

Participated in hearing and settlement conference for the Independent Electricity System
Operator's (IESO) 2017 fees application (EB-2017-0150)

Participated in settlement conference for Enbridge's application to the OEB for the
disposition of deferral and variance account balances (EB-2017-0102).

Led intervention in the application from Five Nations Energy Inc. (FNEI) to the OEB to set its
transmission rates for 2017-2020 (EB-2016-0231). Drafted the final argument, interrogatories
and led cross examination.

Participated in the community gas expansion hearing before the OEB (EB-2016-0004).
Drafted the final argument, interrogatories and led cross examination.

Participated in the hearing before the OEB regarding plans from Union and Enbridge to
comply with the province's cap and trade program (EB-2016-0300).

Participated as an intervenor and party to the settlement of Union Gas' application for
distribution, transmission and storage of natural gas rates (EB-2016-0245).

Participated in the hearing regarding Hydro One's application to the OEB to purchase Creat
Lakes Power Transmission (EB-2016-0050).



Participated in the hearing and settlement conference in the IESO's application to the OEB
to set its 2016 fees (EB-2015-0275).

Participated in the hearing regarding Union and Enbridge’s application for pre-approval of
the cost consequences of a 15-year transportation contact (EB-2015-0166/EB-2015-0175).
Drafted the final argument, interrogatories and led cross examination.

Participated in the hearing to set Hydro One's 2015-2019 distribution rates (EB-2013-0416/EB-
2015-0079). Transmission Facility Review and Pricing Proceeding Support

Research and Publications

Academic

Ontario’s Electricity Market Woes: How Did We Get Here and Where are We Going, Energy
Regulation Quarterly, July 2020

Op-eds
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Another megaproject pushing public utilities to the brink, The Telegram, September 30,
2017

Government's mega utility projects spell mega-ruin, Financial Post, September 26, 2017
Megaprojects like Site C bankrupt power utilities, Vancouver Sun, September 18, 2017

Ontario's conservation program another corporate welfare handout, Financial Post, August
3,2017

Ontario's public power failure redux, QP Briefing, June 22, 2017
How Queen’s Park broke Ontario’s provincial electricity sector, Financial Post, April 12, 2017

Looking to lower Ontario power rates? Start with Pickering, where $550 million will be
wastefully spent, Financial Post, March 29, 2017

No prizes for guessing who's really to blame for Hydro One's soaring rates, Financial Post,
January 6, 2017

This time is different: OPG says its megaproject not like the others, Toronto Star, October 11,
2016

How Ontario's 1 per cent can do its share to reduce fuel poverty, Financial Post, August 16,
2016

A new debt retirement charge for Ontario electricity customers, Financial Post, April 27, 2016
Queen's Park the biggest winner with cap and trade, Hamilton Spectator, March 23, 2016
Ontario electricity rates fastest rising in North America, Toronto Sun, March 2, 2016

Queen’'s Park moves to silence dissent on electricity, Toronto Star, January 4, 2016
Ratepayers on the hook for Hydro, Winnipeg Free Press, December 23, 2015

The Hydro One sale's upsides, Financial Post, November 5, 2015

Debt, subterfuge will cost B.C. Hydro ratepayers, The Times Colonist, October 24, 2015

Privatization perks, Financial Post, September 22, 2015



A $2.6-billion stimulus for Ontario, Financial Post, August 12, 2015

Much needed reforms could focus on Hydro One employees’ pensions, Financial Post, April
24,2015

Achtung, Ontario! Renewables are a money pit, Financial Post, August 12, 2014

While Canadians endured hardships during recent storms, customers in UK got
compensated, Financial Post, January 7, 2014

Why China's renewables industry is headed for collapse, Financial Post, December 10, 2013

Notable Media Appearances

The Agenda,
CBC, "On the Money”

Many other TV and radio appearances, including BNN and CBC radio

Reports

Multiple Monitoring reports by the Ontario Market Surveillance Panel

How Megaprojects Bankrupt Public Utilities and Leave Regulators in the Dark, 2017
Power Exports at What Cost? 2016

GCetting Zapped: Ontario's Electricity Prices Increasing Faster Than Anywhere Else, 2016
Gone Too Far: Soaring Hydro Bills Offset Conservation and Hurt Conservers Most, 2015
Falls Flat: Comparing the TTC's Fare Policy to Other Transit Agencies, 2015

Corporate Welfare Goes Green in Ontario, 2014

Toronto's Suburban Relief Line. 2014

Presentations

Presentation to the Standing Committee on Natural Resources in the House of Commons

Market Monitor conference Austin Texas, 2029, Reviewing Ontario’s Industrial Conservation
Initiative

Presentation to Northwind conference, 2018, How megaprojects bankrupt utilities.

Work Experience

Senior Manager — Markets and Regulatory, Power Advisory, March 2020 — Present
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Collaborate on Power Advisory's market and regulatory work for clients across North
American jurisdictions.

Particular expertise on the interaction between rate regulation and wholesale markets.
Lead on Power Advisory's custom electricity price forecasts for Ontario

Provide detailed analysis and modelling for a range of market participants in Ontario and
other wholesale markets

Senior Analyst — Markets Assessment and Compliance Division (MACD), the Independent
Electricity System Operator, September 2018 — February 2020



e Senior Analyst with the Market Assessment Unit (MAU) within Market Assessment and
Compliance Division (MACD).

e Oversaw research and investigations in Ontario's electricity market for the Market
Surveillance Panel (MSP).

e Wrote and performed research for semi-annual monitoring reports published by the MSP.

e Provided analysis and research in public forums — both internally to MACD and to external
stakeholders.

e Gained an in-depth knowledge of both the Ontario wholesale electricity market and
markets in other jurisdictions.

Economist and Executive Director — Consumer Policy Institute, July 2013 — September 2018

e Oversaw research activities for the Consumer Policy Institute.

e Was a consultant for regulatory hearings at the Ontario Energy Board (OEB), in which |
reviewed and commented on evidence presented by public utilities. | have submitted
multiple papers to the OEB on a range of topics, such as pension reform, revenue
decoupling, natural gas expansion and distributor rate applications. | have cross examined
many witnesses and executives regarding energy issues in Ontario.

e Have appeared numerous times on both television and radio to discuss energy and other
economic topics. My research has been quoted extensively by experts, lawmakers and the
media

e \Write analysis reports and articles for media outlets. | have several recent opinion pieces
published in national newspaypers.

e Oversee the work of interns and other employees at Energy Probe Research Foundation.

Online Reporter, Commentator and Editor — Business New Network, December 2010 —July

2013

e \Wrote and edited all content published on BNN.ca, with a particular focus on economic
issues.

e Attended lockups for budgets and interest rate announcements and published breaking
stories.

"o

e Notable articles include: “Canada’s lost decade in manufacturing,” “The rise and fall of
e Canadian exporters” and “More Fed action likely, but will it work?"

e Managed the outlet's website and came up with ideas for new columns and ways to present
our content.

e Interviewed leading analysts, officials and other cormmentators on economic, political and
business issues.

Researcher and Policy Consultant — Energy Probe Research Foundation, April 2009 —
December

2010

e Performed economic, financial and political research on economic, policy and energy issues.
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In-house specialist on European carbon credit markets. | helped build and maintain the first,
and only (at the time), online database of carbon credit projects. | was often called upon to
explain the carbon credit market to reporters, other policy groups and policy makers.

Engaged with policy makers through interviews and reports.

Freelance Writer/Reporter — January 2009 — Present

Wrote articles for a variety of publications, including: Washington Post, China Daily, BlogTO,
Building.ca and other trade magazines. Articles often provided commentary on major issues.

Research involved searching through government databases, company reports,
interviewing specialists and conducting other studies.

Producer, Writer — Brookshire Media, Toronto ON, January 2008 — December 2008

Reported on and investigated financial markets -- including commodity markets, equity
markets and currency markets.

Wrote and edited articles on both financial markets and international politics.

Editor — Corp Tax, Chicago, IL, September 2006 to February 2007
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Wrote internal reports.

Explained tax policies and forms to clients.



APPENDIX F: CV OF MICHAEL KILLEAVY

Michael Killeavy

Commercial Director

Power Advisory LLC

55 University Avenue

Suite 605, P.O. Box 32

Toronto, ON M5J 2H7

Cell: (416) 528-6365
mkilleavy@poweradyvisoryllc.com

SUMMARY

A senior electricity sector consultant with over thirty years of experience in energy and infrastructure
sector. Experienced in power and infrastructure procurement, project management, project valuation,
commercial negotiations, and project oversight.

Professional History

Power Advisory LLC (2018 to Present)

Independent Electricity System Operator (2015 to 2018)
Ontario Power Authority (2009 to 2015)

Knowles Consultancy Services Inc. (2000 to 2009)
High-Point Rendel Canada (1997 to 2000)

Regional Municipality of Niagara (1990 to 1997)

Trow Consulting Engineers Ltd. (1985 to 1990)

Education

Nottingham Law School, LL.B., 2006
McMaster University, MBA, 1995
McMaster University, M. Eng., 1985
University of Toronto, B.A.Sc., 1983

PROFESSIONAL EXPERIENCE

Power and Infrastructure Procurement

e Process Advisor to the Ministry of Energy in Ontario for the Renewable Energy Supply (RES) I, RES I,
and 2500 MW Clean Energy Supply (CES) RFPs in 2003 and 2004. Advised on process design and
monitored process from pre-qualification of proponents through the RFQ process, launch of the RFP,
through the evaluation process up to the award of the contracts. Provided advice on the conduct of
the procurement process directly to the Assistant Deputy Minister of Energy responsible for the three
procurements. Participated in debriefing unsuccessful proponents. Advised on disclosure of the
information pertaining to the procurement to the media. Participated in debriefing unsuccessful
proponents to the RFP.

e Process Advisor to the Ontario Power Authority (OPA) for the Greater Toronto Area (GTA) West RFP in
2006. Advised on process design and monitored process from launch of the RFP, through the
evaluation process up to the award of the contract.
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Process Advisor to the OPA for the South West GTA RFP in 2008 and 2009. Advised on process design
and monitored process from launch of the RFP, through the evaluation process up to the award of the
contracts.

Process Advisor to the OPA for Combined Heat and Power (CHP) | RFP, CHP Il RFP, and Renewable
CHP 11l RFP, 2006 to 2009. Advised on process design and monitored process from launch of the RFP,
through the evaluation process up to the award of the contracts.

Process Advisor to the OPA for the Northern York Region Peaking Plant RFP in 2008. Advised on
process design and monitored process from issuance of the RFQ to qualify proponents to the RFP,
launch of the RFP, through the evaluation process up to the award of the contract.

Process Advisor to SaskPower for the Peaking Plant RFP and Mid to Baseload RFP for simple cycle and
combined cycle CCGT plants, respectively. Advised on process design and monitored process from
prequalification of RFP proponents through the RFQ process, launch of the RFP, through the
evaluation process up to the award of the contracts. Briefed SaskPower President and executive team
on issues pertaining to the procurement. Participated in debriefing unsuccessful proponents.

Process Advisor to Infrastructure Ontario for New Build Nuclear RFP in 2008 and 2009. This was a very
high profile and politically sensitive procurement. Advised on process design and monitored process
from launch of the RFP, through the evaluation process up to the award of the contracts. Regularly
briefed Infrastructure Ontario President, and Minister of Energy and Infrastructure.

Process Advisor to Infrastructure Ontario for six hospital and four courthouse RFQs and RFPs. Advised
on process design and monitored process from launch of the RFQ process to prequalify proponents
to the RFP, issuance of the RFP to pre-qualified proponents, through the evaluation process up to the
award of the contracts.

Process Advisor to the Ministry of Energy for the RFQ to select qualified vendors for its Advanced
Metering Initiative (AMI). The objective of the RFQ was to identify a number of vendors fromm whom
smart meters could be procured and also procurement of installation services. Advised on process
design and monitored process from launch of the RFQ process and through the evaluation process
up to the establishment of the pre-qualified vendor list.

Commercial Negotiation
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Negotiated restatement and amendment of the Bruce Power Refurbishment Implementation
Agreement (BPRIA) to include all CANDU nuclear reactors at the Bruce Nuclear Generation Station.
Responsible for initiating commercial discussions, development of term sheet, drafting of the final
amended and restated BPRIA (ARBPRIA). This commercial deal involved approximately $13 billion
worth of new investment in refurbishing six nuclear reactors. Negotiations took approximately two
years to complete.

Negotiated relocation of two CCGT plants (300 MW plant and 900 MW plant), which included
negotiations over the siting of the relocated plants, commercial terms to the amended contract
agreements, and settling disputes with a lender who provided construction financing to one of the
projects. Responsible for developing financial models for each project to assist in the commercial
negotiations. These negotiations took approximately two years to conclude.

Negotiated amended contract terms with OPA wind and solar energy contract counterparties as a
result of an IESO market rule change making transmission-connected wind and solar generators
variable generators (capable of being dispatch down to alleviate surplus baseload generation) rather
than intermittent generators that would self-schedule.

Negotiated amended contract terms for 50 gas-fired generators as a result of the implementation of
a provincial cap and trade scheme to price carbon emissions.

Negotiated numerous settlements pertaining to contractual disputes between generators and the
OPA/IESO. These disputes pertained primarily to claims for addition compensation under the
contracts or extension in time to develop generation facilities.



Negotiated resolution of a shareholder dispute between three partners in a privatized highway in New
Brunswick, Canada.

Project Management

Managed the development and implementation of an IT-based contract management system to
track power developer deliverables for the portfolio of OPA generation contracts. The growth in Feed-
in Tariff contracts in Ontario was the primary driver to initiate this project. The project team consisted
of internal Contract Management and Procurement resources, internal and external counsel, and
external IT consultants to document Contract Management business processes, prepare a data model
for the various types of contracts, capture of functional and non-functional requirements, and
development of the RFP to select a software vendor. The implementation phase of this project
consisted of overseeing the software developer customizing the solution to OPA needs.

Managed the project to develop the approach to amending contracts to reflect the cost of carbon for
IESO gas-fired generation contracts. This project was established as a prelude to commercial
negotiations in order to develop a framework for entering these negotiations. This included retaining
technical, economic and legal consultants to augment the internal team.

Managed the project tasked with evaluating replacement of nuclear fuel at the Bruce Nuclear
Generating Station. Canadian Nuclear Safety Commission regulatory changes meant that use of low
void reactivity fuel (LVRF) at Bruce Nuclear Generating Station could be replaced. The project tasked
with conducting the technical and financial analysis for various replacement fuels.

Led the project team tasked with developing the program rules and funding agreement for the IESO
Energy Partnerships Program, which as designed to provide seed funding to community and
aboriginal groups to undertake Feed-in Tariff projects.

Led project team tasked with resolving the Metered Market Participant issue on RES | and RES Il
Contracts. Prior to the OPA IESO merger the OPA had been MMP for several renewables contracts.
Post-merger this role has to be divested to generators so that the IESO wasn't on both sides of market
transactions.

Led project team tasked with implementing common market and contract-based settlement post
IESO/OPA merger in 2015.

Led project team providing litigation support for a dispute between the EPC contractor and owner of
a CCGT plantin Ireland.

Managed numerous heavy civil engineering projects, including hydroelectric and wind farm projects.

Project Valuation
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Prepared valuation estimates for damages calculations associated with several lawsuits for FIT PPA-
style contracts in Ontario. This involved modelling PPA revenues and costs to predict cash flows and
calculate the net present value of after-tax cash flows. The overall viability of projects were assessed by
reviewing the status of project permitting efforts and financial commitments, the major provisions of
power purchase agreements and steam purchase agreements.

Developed financial models used to support commercial negotiations for amending gas-fired
generation contracts. This involved preparing a spreadsheet model to replicate the deemed dispatch
logic used to impute revenues in the OPA gas-fired generation contracts.

Prepared the cost-benefit analysis to assess the feasibility of life extensions for Bruce Nuclear
Generating Station. This involved comparing CAPEX and OPEX for life extension option to replacing
the nuclear units with gas-fired generation.

Developed analysis to assess the value of off-ramps in the ARBPRIA. The analysis used a real options
analysis approach to assess the value in being able to take units out of the contract at future dates if
certain threshold conditions were met.



Project Oversight
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Developed contract management processes to monitor developer deliverables for the OPA/IESO
portfolio of contracts. This consisted of developing a contract management manual and business use
cases for each process to ensure consistent treatment of the wide variety and large number of
contracts.

Developed annual compliance audit program for renewable generators. This involved establishing
audit program objectives related to key contract parameters (connection point, contracted capacity,
renewable fuel type, etc) and domestic content (each FIT contract needed to have a certain
percentage of domestic content). The program was delivered by a roster of independent auditors
whose services were procured by means of an RFP. The audit results were reported directly to the
OPA/IESO board of directors.

Developed annual summer capacity check test program for gas-fired generators. This involved
finalizing the capacity check test protocols for each gas-fired facility and then monitoring the test
protocol with in-house staff and an independent third-party engineer.

Developed process for handling developer force majeure claims requesting additional time to
construct their facilities.
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Jason Chee-Aloy

Managing Director

Power Advisory LLC

55 University Avenue

Suite 700, P.O. Box 32

Toronto, ON M5J 2H7

Cell: 416-303-8667
jchee-aloy@poweradyvisoryllc.com

SUMMARY

Mr. Chee-Aloy is a professional with over 25 years of expertise in electricity and natural gas market analysis,
policy development and market design, project development, resource and infrastructure planning, and
stakeholder consultation and engagement. He has worked as an energy economist with a strong
analytical foundation and understanding of commodity pricing, market design, contract design, industry
restructuring, policy development, business strategy, industry governance, and planning and
development of electricity infrastructure.

Mr. Chee-Aloy joined Power Advisory after being the Director of Generation Procurement at the Ontario
Power Authority (OPA), where he was responsible for procuring over 15,000 MW of generation. He led the
development, consultation and implementation of North America’s first comprehensive Renewable
Energy Feed-in Tariff (FIT) Program. Prior to joining the OPA, he worked for the Independent Electricity
System Operator (IESO) where he was actively involved with restructuring Ontario's electricity sector by
leading key areas of market design.

Mr. Chee-Aloy is acting for multiple generator, transmitter, distributor, financial institution, and regulatory
agency clients regarding numerous areas of, but not limited to: policy design; market design; contract
design; contract negotiation; project development; market analysis; business strategy; regulatory affairs;
power system planning and resource assessments; etc.

Professional History

Ontario Power Authority

Independent Electricity System Operator

Ontario Ministry of Energy, Science and Technology
Canadian Enerdata Limited

Education

York University, MA, Economics, 1996
University of Toronto, 1995
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PROFESSIONAL EXPERIENCE

Generation Project Development and Operations, and Project Acquisition

Assisted multiple generation clients regarding their participation in the Ontario and Alberta wholesale
electricity markets and resolution of contract issues. Work with these generators includes strategy
and solutions regarding analysis of impacts to changes to wholesale market rules and analysis of
impacts to changes in the market design, including implications on their long-term contracts.

Assisted multiple generation developers towards commercial operation of their projects under long-
term contracts. Work with these developers includes strategy and solutions regarding analysis of
permitting and approvals, provincial content requirements, connection requirements, financing and
future operations in the wholesale power market to optimize operations and maximize revenues in
the wholesale market and under long-term contracts.

For multiple renewable generation clients, advised and represented their interests towards
developing their generation projects, including work in areas dealing with long-term contracts,
connection impact assessments, system impact assessments, and financial plans.

Worked with lenders and financiers providing market intelligence, market forecasts, and strategic
advice regarding investment in generation projects.

Worked with owners of existing generation facilities, equity providers, and developers to value projects
for purposes of acquisitions. This work involves assessment of wholesale electricity markets and
valuation of specific generation resources.

Wholesale Electricity Market Design and Development
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Acting for multiple generator, energy storage provider, transmission, Local Distribution Companies
(LDCs) regarding the IESO's Market Renewal Program, including planned development of Locational
Marginal Prices (LMPs), Day-Ahead Market (DAM), Enhanced Real-Time Unit Commitment (ERUC),
and Incremental Capacity Auctions (ICAs)

Acted for the Ontario IESO as the facilitator/consultant for the IESO's Electricity Market Forum. This
work involved identification and sequencing the major initiatives and recommmendations required to
evolve Ontario's electricity sector. The initiatives and recommendations included: review of wholesale
spot pricing, costs to customers and cost allocation; review of long-term contracts to ensure alignment
with the wholesale market; review of regulated rate design regarding its effect and integration with
the wholesale market; increasing demand-side participation in the wholesale spot market; review and
assess the need for new ancillary services in light of Ontario's changing supply mix; review of the two-
schedule dispatch system within the wholesale market; and review of the framework for scheduling
intertie transactions in the wholesale market.

For gas-fired generator clients, advised how these facilities can meet power system needs within
wholesale electricity markets and operate more efficiently given changes fuel supply, utilization of
wholesale market programs, and requirements for day-ahead commitment programs.

For transmission clients, advised how new regulated or merchant transmission lines may be
developed within various electricity markets along with specific regulatory requirements and policies.

For multiple renewable generation clients, advised and represented their interests regarding the
integration of variable (i.e., wind and solar) generation within wholesale electricity markets. The work
required intimate and technical knowledge of the operations on wholesale markets and the technical
capabilities of generation facilities regarding how generation units are scheduled and dispatched, how
prices are set, and the mechanisms for compensation for production of energy output.

For multiple clients, advised on transmission rights within wholesale electricity markets regarding
rules and protocols relating to intertie transactions regarding scheduling transactions and associated
risks dealing with congestion rents, failed transactions, etc.



While at the IESO, was Project Manager of Resource Adequacy and developed and delivered high-
level design, detailed design, and draft market rules for a centralized forward Capacity Market, and
chaired the Long-Term Resource Adequacy Working Group comprising over 20 electricity sector
stakeholders.

For the IESO, implemented short-term resource adequacy mechanisms through the Hour-Ahead
Dispatchable Load program and Replacement Generation to Support Planned Outages in 2003 and
2004,

Developed and drafted over 50 IESO Market Rule amendments, including applicable quantitative
assessments, mainly regarding market surveillance, compliance, reliability, scheduling, dispatch and
pricing rules, and settlements, therefore having a very strong understanding and knowledge on how
the IESO-Administered Markets operate and in particular how the dispatch and pricing algorithms
work.

Developed business processes, developed data requirements, and reviewed applicable Market Rules
(e.g., local market power rules) for the Market Assessment Unit.

Generation and Transmission Procurement and Contracting
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Acted for the Government of Alberta in development and administration of the Solar Procurement

Acted for multiple gas-fired generators regarding contract amendments resulting from the
forthcoming Ontario cap-and-trade system.

Acted for variable generators through market analysis, contract analysis, financial analysis, and led
contract negotiations before the OPA and IESO to amend long-term contracts to address potential
IESO economic curtailment of energy production from these generators resulting from the
integration of these generators into the real-time scheduling and dispatch process within Ontario's
wholesale energy market.

Acted for multiple Non-Utility Generator (NUG) facilities and other generator clients through market
analysis, contract analysis, and financial analysis, and successfully led contract negotiations for existing
and new generation facilities resulting from the expiration of existing Contracts towards execution of
new long-term contracts with the IESO.

Responsible for the delivery of the design, management and execution of all generation procurement
processes and contracts for development of electricity supply resources while at the OPA. This
included contracting for over 15,000 MW of generation capacity (including some demand-response),
including combined cycle gas turbine facilities, simple cycle gas turbine facilities, combined heat and
power facilities, waterpower facilities, bio-energy facilities, wind power (on- and off-shore) facilities,
solar PV facilities and energy-from-waste facilities ranging in size from under 10 kW to over 900 MW
through competitive and standard offer procurements and sole source negotiations. The
development of procurement processes and long-term contracts needed to necessarily consider the
integration of these generation projects into the wholesale market.

Managed over 80 staff, developed and successfully implemented North America's first large FIT
procurement program for renewable electricity supply resources. To date, over 20,000 applications
totaling over 18,000 MW from prospective generation projects have been submitted to the Ontario
Power Authority, with over 2500 MW successfully contracted. In addition, chaired the Renewable
Energy Supply Integration Team (RESIT) comprising of Ontario agencies and Government. This Team
also held responsibility to implementing the FIT Program.



Chaired the RESIT that delivered recommendations to the Minister of Energy for development of the
GCreen Energy Act and the FIT Program. Delivered a consensus document assessed and
recommended changes to Ontario Energy Board (OEB) Transmission and Distribution System Codes,
regulations and legislation, in addition to the roles and responsibilities of the OPA, IESO, transmitters,
OEB and utilities towards ensuring timely development of renewable generation. Senior staff from the
IESO, OPA, Hydro One, OEB and the Ministry of Energy comprised the RESIT while Executives from
IESO, OPA, OEB and Hydro One frequently attended these meetings.

Advised multiple clients regarding transmission development opportunities and power system needs
within various electricity markets across North America.

Acted for a U.S. transmission developer and operator regarding the development of a merchant
transmission project that will connect Ontario to Pennsylvania through market analysis, regulatory
support, business strategy, and contract development support.

Advised the Alberta Electricity System Operator (AESO) regarding development of their present
transmission procurement process by researching and reviewing transmission procurement
processes from Ontario and Texas.

Advised multiple renewable generation developers regarding forthcoming participation within the
AESO's renewable generation procuring and contracting initiatives under the Renewable Electricity
Program.

Power System Planning and Infrastructure Assessment

For multiple generator and trade associations, assessed and optimized generation resource options
and likely solutions to be developed to meet future power system needs, and developed business
strategies and strategic plans for these clients to execute towards increasing their market share by
increasing their development pipeline of projects.

While at the OPA, was a member of the OPA's Integrated Power System Plan (IPSP) Steering
Committee that was responsible for the development and review the 20-year IPSP, developed strategy
for the regulatory filing and OEB proceeding, was an expert witness for the interfaces between the
generation and conservation and demand management (CDM) resource requirements specified
within the IPSP and the applicable procurement processes that would be used to contract for these
generation and CDM resources.

Wholesale Electricity Market Surveillance and Compliance
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While at the IESO, developed and delivered the IESO market rules and market manuals relating to the
market surveillance and compliance activities, which included extensive research of other 1ISOs/RTOs
regarding their market surveillance and compliance rules, protocols, and business practices.

While at the IESO, worked with system venders to determine, develop, and implement the data
requirements and market monitoring indices to be used by the IESO's Market Assessment and
Compliance Division (MACD) within their day-to-day operations and investigations.

While at the IESO, worked with the OEB and federal Competition Bureau to develop and deliver the
first Memorandum of Understanding between these three organizations regarding their jurisdictional
roles and responsibilities regarding the assessment, determinations, and investigations relating to
gaming, market power, and anti-competitive behavior.

For the Independent Power Producers Society of Alberta (IPPSA), assisted with research, analysis, and
recommendations regarding potential changes to the Alberta Market Surveillance Administrator's
assessment of market harm.



For multiple generator clients, providing on-going research, analysis, and recommendations relating
to their compliance with the IESO market rules and applicable IESO market manuals regarding offer
strategies with respect to dispatch within the IESO-Administered Markets and regarding import and
export transactions.

Policy Development

For the Association of Power Producers of Ontario (APPrO) and the Canadian Solar Industries
Association (CanSlA), member of the OEBR's Standby Rates Working Group that commented on
potential policy direction for standby rates, including analysis and commentary on revenue
decoupling

For multiple generation and association clients, using the supply mix and CDM scenarios and targets
conveyed in the above point to assess and analyze the Ontario Government's present review of the
LTEP, and developing policy positions for these clients regarding forthcoming changes to the LTEP.

For multiple generation and association clients, assessing and analyzing applicable changes to CDM
policies and targets as proposed in the July 2013 Ontario Government's conservation white paper, and
developing policy positions for these clients.

For multiple generation and association clients, assessing and analyzing a potential framework for
regional planning and siting of large energy infrastructure projects, as the IESO and OPA have been
directed by the Minster of Energy to provide recormmendations by August 1, 2013, and developing
policy positions for these clients.

For multiple generation and association clients, assessing and analyzing potential changes to the
procurement and contracting of renewable generation projects outside of the FIT Program though
an OPA to-be-developed competitive procurement process, and developing recommendations on
the design of a competitive procurement process for these clients.

Advised APPrO on the structure and design of the Ontario electricity market from policy, market
structure and market design points of view (including SWOT analysis of APPrO vis-a-vis its position in
Ontario’s electricity market and with other energy associations) and facilitated meeting of the APPrO
Board of Directors.

Advised the Ontario Energy Association on various policy developments relating to the Green Energy
and Green Economy Act, 2009, OEBR's Renewed Regulatory Framework, etc.

Stakeholder Consultation and Engagement
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From November 2013 to April 2014, Jason Chee-Aloy was the Power Advisory lead acting for the OEB
in reviewing the OEB's governance and processes regarding their policy stakeholder consultation
framework. The OEB's policy stakeholder consultation framework was assessed relative to policy
stakeholder consultation frameworks of other energy and non-energy North American regulators,
interviews were confidentially conducted with stakeholders that typically participate in the OEB's
policy stakeholder consultation framework, and recommmendations to changes of the OEB's policy
stakeholder consultation framework were made directly to the Chair of the OEB.

In 2011, Power Advisory was appointed as the Government of Nova Scotia's Renewable Electricity
Administrator (REA) to design and implement a competitive procurement process to contract for new
renewable energy supply. As part of the REA's scope of work, Power Advisory designed and
successfully implemented a robust stakeholder consultation and engagement for the procurement
process which included setting clear goals and objectives for the competitive procurement process,
scheduled and led meetings with stakeholders (including Aboriginal peoples), consulted and engaged
stakeholders in the design of the Request for Proposal and Contract documents, regular reports back
to the Government of Nova Scotia, and successful conclusion of the procurement process by execution
of contracts for new renewable energy supply in 2012. Jason Chee-Aloy was a key part of Power
Advisory's team that designed the stakeholder consultation and engagement process.



In 2012, Jason Chee-Aloy acted for the IESO as the consultant and facilitator for the Electricity Market
Forum. In addition to be the technical consultant and subject matter expert, this engagement
comprised of facilitating bi-weekly meetings for nearly a year with senior stakeholders representing
all segments of Ontario’s electricity market.

Prior to joining Power Advisory in 2010, Jason Chee-Aloy led the design and facilitation of stakeholder
consultation and engagement initiatives as Director of Generation Procurement at the OPA (2005 to
2010),and as a Project Manager in the IESO’s Market Evolution Program initiative (2003 to 2005). While
at the OPA, Jason Chee-Aloy designed and chaired the Renewable Energy Supply Integration Team
which was a form of stakeholder consultation with the goals and objectives of the OPA, OEB, IESO and
Hydro One providing technical advice directly to the Minister of Energy and Infrastructure on the
development of the Green Energy and Green Economy Act (2009) and the Feed-in Tariff (FIT) Program.
Various Executives and senior staff from the OPA, OEB, IESO and Hydro One comprised the members
of Renewable Energy Supply Integration Team. In part resulting from input from the Renewable
Energy Supply Integration Team, Jason Chee-Aloy led the development of the stakeholder
consultation and engagement of the design and implementation of the FIT Program. He led all
stakeholder consultation and engagement meetings over several months where at times more than
400 stakeholders attended in person, by phone, or by web conferencing.

Expert Testimony

Retailed by Stikeman Elliott LLP on behalf of three Quebec-based hydroelectric generators regarding
renegotiation of Power Purchase Agreements (PPAs) with Hydro-Quebec, including development of
two expert reports filed within the arbitration proceedings, including expert testimony and cross-
examination (2016)

Before the OEB, began testimony for OPA regarding scope of Procurement Process within OEB
proceeding to render decision on OPA's IPSP and Procurement Process — proceeding terminated in
late 2008 (2008)

Before the OEB, for Ontario Power Authority, testified to sections of the OPA Business Plan regarding
organization and management of generation procurement and contract management business units
(2006)

Selected Speaking Engagements
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Energy Storage Canada, Optimizing Our Energy Grid, Toronto, October 2024

Association of Power Producers of Ontario / Ontario Energy Association, Annual Conference, Toronto,
September 2024

National Electricity Roundtable, Getting to Net-Zero by 2050, Ottawa, November 2023

Canadian Bar Association, Environmental, Energy and Resources Law Summit, Renewable and
Distributed Energy: Legal Updates and Opportunities, Ottawa, May 2023

Ontario Energy Association, Speaker Series — A Proposal for Clean Energy Corporate Power Purchase
Agreements in Ontario, Toronto, April 2023

Association of Power Producers of Ontario / Ontario Energy Association, Ontario Energy Conference,
Toronto, November 2022

Canadian Renewable Energy Association, Annual Conference — Electricity Transformation Canada,
Toronto, October 2022, October 2021

Energy Disruptors, Unite Energy Summit, Calgary, September 2022

Association of Power Producers of Ontario / Ontario Energy Association, Navigating to Net-Zero,
Toronto, September 2022
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Bank of America Securities, April 2022, April 2021, web conference - Canadian Power and Utilities
Conference

Independent Power Producers Society of Alberta, Get to Net, March 2022

Davies Ward Phillips & Vineberg LLP, Davies Academy, Is Canada’s Electricity Sector Ready for a Zero-
Carbon Future?, Toronto, January 2022

Independent Power Producers Society of Alberta, Annual Conference, Banff, November 2021, March
2019 and March 2017

Association of Power Producers of Ontario, Annual Conference, Toronto, November 2021, December
2020, November 2019, November 2018, November 2017, November 2016, November 2015, November
2014, November 2013, November 2012, November 2011, November 2010, November 2009, November
2008, November 2007, November 2006, November 2003

Canadian Renewable Energy Association, Annual Conference — Electricity Transformation Canada,
Toronto, October 2021

Ontario Waterpower Association, Annual Conference, Niagara Falls, May 2021, October 2019, October
2018, October 2017, October 2013, October 2013, December 2012, December 2011

Canadian Bar Association, May 2021, web conference - Environmental, Energy & Resources Law
Summit, The Ins and Outs of Climate Change, Carbon and Renewables, State of Play in Renewable
and Distributed Energy Across Canada

Canadian Renewable Energy Association, February 2021, web conference - What's Next for Corporate
Power Purchase Agreements and Renewables in Canada?

Maritimes Energy Association AGM, January 2021, web conference - Canadian Energy Transition

Electricity Invitational Forum, Cambridge, January 2021, January 2020, January 2019, January 2018,
January 2011

EUCI, web conference - Capacity Markets Pricing and Policy Summit, December 2020

Canadian Renewable Energy Association, Toronto, November 2020, Canadian Renewable Energy
Forum: Wind. Solar. Storage.

Ontario Energy Association, Toronto, October 2020, Corporate PPAs - Potential Opportunities for
Energy Buyers/Sellers in Canada

Business Renewables Centre Canada, October 2020, web conference - Understanding the Corporate
PPA Landscape Across Canada: A Jurisdictional Review

DeMarco Allen LLP, Strategy Session, October 2020

Ontario Energy Association, October 2020, web conference - Corporate PPAs: Potential Opportunities
for Energy Buyers/Sellers in Canada

Business Renewables Centre Canada, June 2020, web conference - Outlook for Alberta's Electricity
Market Focusing on PPAs

Canadian Power Finance Conference, Toronto, January 2020, January 2019, January 2018, January 2015,
January 2012, January 2011

Canadian Wind Energy Association, Annual Conference, Calgary, October 2019, October 2018, Toronto,
October 2017, October 2016, October 2015

Ontario Energy Association, Annual Conference, Toronto, September 2019, September 2018,
September 2017, September 2016, September 2015, September 2014, September 2013, Niagara Falls,
September 2012

Proximo, Canadian Power and Renewables Exchange, Toronto, June 2019

Ontario Energy Association, Speaker Series, Toronto, May 2019
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Canadian Wind Energy Association, Spring Forum, Banff, April 2019
Bank of America Merrill Lynch, 2019 Canadian Utilities Day, New York, April 2019
AQPER 2019 Symposium, Quebec City, February 2019

Canadian Solar Industry Association, Solar Ontario, Toronto, October 2018, Ottawa, May 2014, Niagara
Falls, May 2013

Energy Storage Canada, Annual Conference, Toronto, September 2018, September 2017
Ontario Energy Association, Conversations That Matter, Toronto, June 2018

Canadian Electricity Association, Transmission and Distribution Council, Calgary, May 2018
Canadian Electricity Association, Pre-CAMPUT Workshop, Toronto, May 2018

Electricity Distributors Association, ENERCOM, Toronto, March 2018

Energy Law Forum, Vancouver, May 2017

U.S./Canada Cross-Border Power Summit, Boston, April 2016, April 2015

UBS, Canadian Power Markets, New York, July 2015

UBS, Canadian Power Markets, Toronto, June 2015

Aird & Berlis LLP, The Impact of Capacity Market on LDCs, Toronto, May 2015

Mindfirst Lunch Seminar: Ontario Capacity Auction - Analysis of Feasibility and Criteria for Design
Elements, Toronto, May 2015

Ontario FIT and Renewable Energy Forum, Toronto, March 2015
Canadian Wind Energy Association Operations & Maintenance Summit, Toronto, February 2015

Canadian Solar Industry Association, Annual Conference, Toronto, December 2014, December 2013,
December 2012, December 2011, December 2010 and December 2009

EUCI, Canada Energy Storage Summit, Toronto, November 2014
UBS, Ontario Power Markets, New York, November 2014

Ontario Power, Examining the Future Structure of Ontario's Electricity Market: Should Ontario
Incorporate a Capacity Market or Alternative Structure Framework, Toronto, April 2014

EUCI, Securing Ontario's Distribution Grid of the Future, Toronto, September 2013
TD Securities, Canadian Clean Power Forum, Toronto, September 2013

TREC Education, Toronto, June 2013

FIT Forum, Toronto, April 2013, April 2012

Nuclear Symposium, Toronto, May 2012

TD Securities, The Future of Ontario's Power Sector, Toronto, April 2012

Ontario Power Perspectives, Toronto, April 2012

Ontario Energy Association Speaker Series - FIT and the Provincial Budget: What do they mean for
Ontario's Electricity Sector, Toronto, April 2012

Energy Contracts, Calgary, March 2012
Environmental Law Forum, Cambridge, January 2012
Capstone Infrastructure Corporation, Investor Day, Toronto, December 2011

Canadian Projects and Money, Toronto, June 2011
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Ontario's Feed-in Tariff, Toronto, June 2011

Photon's Solar Electric Utility Conference, San Francisco, February 2011

Ontario Solar Network, Solar Summit, Toronto, February 2011

Credit Suisse Alternative Energy Conference, Washington, June 2010

Transmission and Integrating New Power into the Grid, Calgary, April 2010

Feed-in Tariff: Another Tool for Meeting RPS, San Francisco, February 2010

BC Power, Vancouver, January 2010

Infrastructure Renewal, Toronto, October 2009

Green Energy Week, Toronto, September 2009

Ontario Waterpower Association Executive Dialogue, May 2009, May 2008, October 2008
GasFair and PowerFair, Toronto, April 2008, May 2007, April 2006

Eastern Canadian Power and Renewables Finance Forum, Toronto, February 2008
Quebec Forum on Electricity, Montreal, April 2007

Energy Contracts, Toronto, March 2007, November 2003

Power On, Toronto, October 2006

Generation Adequacy in Ontario, Toronto, April 2006, March 2005, April 2004

Installed Capacity Markets - Designing and Implementing Installed Capacity Markets, Boston, May
2004

Ontario Electricity Conservation and Supply Task Force, September 2003, July 2003
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APPENDIX H: OEB FORMS

FORM A

ACKNOWLEDGMENT OF EXPERT'S DUTY

1. My name is ..... s Sl S (name). | live at ....... O (city), in

the ....P"° ){‘_’_’fﬁ ........... (province/state) of ....... O p_t_g_r_ig ............. .

Borden Ladner
2. | have been engaged by or on behalf of ..Sexvais LLE . ... (name of
party/parties) to provide evidence in relation to the above-noted proceeding

before the Ontario Energy Board.

3. | acknowledge that it is my duty to provide evidence in relation to this proceeding
as follows:
(a) to provide opinion evidence that is fair, objective and non-partisan;
(b) to provide opinion evidence that is related only to matters that are within my
area of expertise; and
(c) to provide such additional assistance as the Board may reasonably require, to

determine a matter in issue.

4. | acknowledge that the duty referred to above prevails over any obligation which |

may owe to any party by whom or on whose behalf | am engaged.

December 17, 2024

Signature
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FORM A

................................

Ghrtrc L’
| have been engaged by or on behalf of Bonar LA Tname of

party/parties) to provide evidence in relation to the above-noted proceeding
before the Ontario Energy Board.

| acknowledge that it is my duty to provide evidence in relation to this proceeding

as follows:

(a) to provide opinion evidence that is fair, objective and non-partisan;

(b) to provide opinion evidence that is related only to matters that are within my
area of expertise; and

(c) to provide such additional assistance as the Board may reasonably require, to
determine a matter in issue.

| acknowledge that the duty referred to above prevails over any obligation which |
may owe to any party by whom or on whose behalf | am engaged.

Advisory LLC 202«
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FORM A

Proceeding:EB-2024-0331

ACKNOWLEDGMENT OF EXPERT'S DUTY

1. My name is Michael Killeavy. | live at 34 Chester Street, in
the Town of Oakville of Ontario.

2. | have been engaged by or on behalf of Borden Ladner Gervais LLP
to provide evidence in relation to the above-noted proceeding before the Ontario
Energy Board.

3. | acknowledge that it is my duty to provide evidence in relation to this proceeding
as follows:

(a) to provide opinion evidence that is fair, objective and non-partisan;

(b) to provide opinion evidence that is related only to matters that are within my
area of expertise; and

(c) to provide such additional assistance as the Board may reasonably require, to
determine a matter in issue.

4. | acknowledge that the duty referred to above prevails over any obligation which |

may owe to any party by whom or on whose behalf | am engaged.

Date: December 18, 2024

WK/Z%W?

Signature



