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EB-2017-0150
ONTARIO ENERGY BOARD

IN THE MATTER OF subsection 25.(1) of the Electricity Act, 1998;

AND IN THE MATTER OF a Submission by the Independent Electricity System
Operator to the Ontario Energy Board for the review of its proposed expenditure
and revenue requirements for the fiscal year 2017 and the fees it proposes to
charge during the fiscal year 2017.

SUBMISSION FOR REVIEW

1. The Independent Electricity System Operator (“IESO”) submitted its 2017-2019
Business Plan to the Minister of Energy ("Minister") for approval pursuant to
section 24 (1) of the Electricity Act, 1998 as amended ("Act") and the IESO received a

letter from the Minister approving the Business Plan.

2. The IESO hereby submits to the Ontario Energy Board (the “Board”) its proposed 2017
expenditure and revenue requirement and the fees it proposes to charge in 2017 (the
“2017 Revenue Requirement Submission” or “Submission”) for review and approval

pursuant to subsection 25 (1) of the Act.

3. The IESO proposes a 2017 revenue requirement, excluding forecast revenue, of

$191.4 million and a net revenue requirement of $190.8 million.

4. The current IESO usage fees of $1.1636/MWh for domestic customers and
$0.9603/MWHh for export customers were made interim effective January 1, 2017 by a
December 29, 2016 Board Decision and Order (EB-2015-0275). The IESO proposes

usage fees for the same customer classes approved by the Board in EB-2015-0275, of
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$1.2187/MWHh for domestic customers and $0.9872/MWh for export customers effective

January 1, 2017. Domestic customers include all withdrawals for consumption in

Ontario and embedded generation.

5. Pursuant to subsection 25 (1) of the Act, the IESO is seeking the following approvals

from the Board;

a)

b)

d)

Approval of the proposed IESO usage fees of $1.2187/MWh for domestic customers
(including embedded generation) and $0.9872/MWh for export customers to be

paid commencing January 1, 2017.

Approval of its proposed 2017 capital expenditure envelope of $25 million for

capital projects.

Approval to charge (or rebate) market participants the difference between the 2017
IESO usage fees approved by the Board and the interim usage fee they paid, if any,
based on their proportionate quantity of energy withdrawn until the end of the
month in which Board approval is received for the 2017 usage fees. Any such
charges (or rebates) will be provided in the next billing cycle following the month

in which Board approval is received.

Approval to rely on and use the information provided to the IESO by LDCs on the
amount of embedded generation in their service territory under O. Reg. 429/04 in

calculating the total usage fee to be billed to each LDC each billing period.
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f)

g)

j)
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Approval of the proposed 2017 revenue requirement, excluding forecast revenue,
of $191.4 million and the proposed net revenue requirement, including forecast

revenue, of $190.8 million.

Approval to retain $10 million as an operating reserve in the Forecast Variance

Deferral Account (“FVDA").

Approval to rebate $12.5 million, which is the year-end balance in the FVDA above
the $10 million operating reserve, based on the IESO’s audited 2016 financial
statements as approved by the IESO Board. The IESO will rebate the $12.5 million
surplus to market participants proportionate to the fees collected in 2016. The
rebates will be provided in the next billing cycle following the month in which

Board approval is received.

Approval to retain, in proportionate quantities, up to $5 million above the
proposed 2017 revenue requirement received from each of the two customer classes

to be used to fund Market Renewal costs that occur in 2018.

Approval to continue to charge registration fees of up to $10,000 per proposal for
electricity supply and capacity procurements, including conservation and load

management procurements.

Approval to continue to charge non-refundable application fees for the Feed-
in Tariff (“FIT”) program of $0.50/kW of proposed Contract Capacity, having a

minimum of $500 and to a maximum of $5,000.
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k) Approval to continue charging $1,000 for the IESO’s market participation

application fee.

) All necessary interim orders, orders and directions, pursuant to the Ontario Energy
Board Act, 1998 and the Board’s Rules of Practice and Procedure, as may be
necessary in relation to this Submission and execution of the approvals requested

in the IESQO’s 2017-2019 Business Plan.

6. The IESO proposes that the Board review of the Submission proceed by way of a

written hearing.

7. The IESO may amend its pre-filed evidence from time to time, prior to and during the
course of the Board proceeding. Furthermore, the IESO may seek to have additional
meetings with Board Staff and intervenors in order to identify and address any further
issues arising from this Submission, with a view to an early settlement and disposition

of this proceeding.

8. The IESO requests that a copy of all documents filed with the Board by each party to
this proceeding, be served on the IESO and the IESO’s counsel in this proceeding as

follows:

a) The Independent Electricity System Ms. Miriam Heinz

Operator Senior Regulatory Advisor

Courier Address: 120 Adelaide Street West, Suite 1600
Toronto, ON, M5H 1T1

Telephone: 416 969-6045

Fax: 416 969-6383

Email; Regulatoryaffairs@ieso.ca


mailto:Regulatory_affairs@ieso.ca

Filed: April 21,2017

b) Aird & Berlis LLP Mr. Fred D. Cass

Counsel

Courier Address: Brookfield Place, Suite 1800
181 Bay Street
Toronto, ON, M5] 2T9

Telephone: 416 865-7742

Fax: 416-863-1515

E-mail: fcass@airdberlis.com

DATED at Toronto, Ontario, this 21¢ of April, 2017

INDEPEI\JQENT ELECTRICITY SYSTEM OPERATOR

v
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by its counsel in this proceeding
Fred D. Cass
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INDEPENDENT ELECTRICITY SYSTEM OPERATOR
2017 REVENUE REQUIREMENT SUBMISSION (EB-2017-0150)

EXHIBIT LIST
£
= 3
é B % Description
<5 — n
A - ADMINISTRATION
A 1 1 Submission
A 1 2 Exhibit List
A 2 1 IESO’s Letter to the Minister Requesting Approval of the
2017-2019 Business Plan — February 1, 2017
A 2 2 2017-2019 Business Plan — February 1, 2017
A 2 3 Minister’s Letter Approving the
2017-2019 Business Plan — March 21, 2017
A 3 1 2016 Annual Report
B - REVENUE REQUIREMENT, FEES AND DEFERRAL AND VARIANCE ACCOUNTS
B 1 1 2017 Revenue Requirement and Usage Fee Methodology
B 2 1 2017 Registration and Application Fees, the Forecast Variance
Deferral Account and Capital Expenses
B 3 1 2016 Year End Financial, Surplus and Staffing
C - EVIDENCE RESPONDING TO BOARD DECISIONS AND SETTLEMENT
C 1 1 IESO Regulatory Scorecard
C 2 1 Development of Four Standard Financial Reporting Forms
Attachment 1 - Appendix 2-AA (Capital Projects)
Attachment 2 - Appendix 2-Jb (O&A Cost Drivers)
Attachment 3 - Appendix 2-Jc (O&A Programs)
Attachment 4 - Appendix 2-K (Employee Costs)
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C 3 1 IESO Costs and Savings to Implementing Ontario Government

Greenhouse Gas Cap-and-Trade Initiative
C 4 1 Cost Benchmarking
C 5 1 Conservation Information Provided to Intervenors
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Connecting Today.

February 1, 2017 Powering Tomorrow.

The Honourable Glem Thlbe ault Independent Electricity System Operator
e 1600-120 Adelaide Street West

Minister of Energy Toronto, ON M5H 1T1

900 Bay Street t 416.967.7474

Hearst Block, 4t Floor www.jeso.ca

Toronto, Ontario M7A 2E1
Dear Minister Thibeault:
Re: Revised IESO 2017-2019 Business Plan

Further to your letter of December 8, 2016, I am pleased to resubmit the IESO’s proposed three-year
Business Plan. As requested, the Business Plan has been revised to include resourcing for the IESO’s
Market Renewal project.

To prepare for the electricity sector of tomorrow, the IESO is working with stakeholders to pursue
fundamental and enduring changes to Ontario’s electricity market that will address known
inefficiencies and put downward pressure on electricity costs. These foundational changes will provide
opportunities for all participants in Ontario’s electricity market, with increased competition, flexibility
and transparency resulting in material efficiency gains for the entire electricity sector, including both
customers and suppliers.

Working with stakeholders, this project will include evolving the wholesale energy market and
introducing incremental capacity auctions to competitively and efficiently procure resources, while
continuing to meet emerging operability challenges. The additional work associated with Market
Renewal will require a temporary increase in resources for the duration of the project. However, at the
conclusion of the project, Market Renewal is not expected to have a significant impact on the current
staffing level of the underlying business.

The IESO anticipates a four per cent increase is required in its usage fees relative to its initial Business
Plan submission to support the Market Renewal work. For 2017, the organization’s proposed expenses
of $191.4 million are expected to be funded by usage fee revenues of $190.8 million and registration fees
of $0.6 million. As you know, significant synergies were obtained through the January 1, 2015 merger
with the Ontario Power Authority. The IESO’s anticipated usage fees will continue to reflect these
synergies and even with the additional resources associated with market renewal, remain lower than
pre-merger levels.

Please do not hesitate to contact me should you wish to discuss any aspect of the IESO’s proposed
2017-2019 Business Plan.

Sincerely,

S
Bruce B. Campbell

c¢:  Tim O'Neill, Chair, IESO
Serge Imbrogno, Deputy Minister e
Michael Reid, ADM, Strategic Network & Agency Policy President and CEO

bruce.campbell@ieso.ca
t 416 506 2829
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Introduction

The Independent Electricity System Operator (IESO) operates within a complex and changing
energy sector environment. Its broad mandate includes real-time operations of Ontario’s bulk
power system, province-wide and regional planning, conservation, resource development and
contract management. Changes occurring in many different areas can be expected to affect its
operations in both the near and long terms. These changes include an evolving supply mix, with
nuclear units coming offline for refurbishment, continued increases in renewable energy
connected to both the transmission and distribution systems, as well as expected increases in

conservation and demand response.

At the system level, electricity demand is expected to decline slightly or remain relatively flat
over the business planning period as growth in demand from economic expansion and
population growth will be mostly offset by conservation. However, since demand depends on
many factors and there is uncertainty in any demand forecast, the IESO’s planning considers a
range of outlooks for electricity demand in Ontario, from below current levels to significantly

higher demands driven by different levels of electrification.

In addition to the underlying supply and demand factors, emerging technologies, an increasing
role for consumers, climate change actions, potential electrification, including of transportation,
and evolving stakeholder expectations will also impact the IESO’s operations over the business

planning period and beyond.

To prepare for the electricity sector of tomorrow, the IESO is working with stakeholders to
pursue fundamental and enduring changes to Ontario’s electricity market that will address
known inefficiencies and put downward pressure on electricity costs. These foundational
changes will provide opportunities for all participants in Ontario’s electricity market, with
increased competition, flexibility and transparency resulting in material efficiency gains for the
entire electricity sector, including customers and suppliers. This work includes evolving the
wholesale electricity market and adopting new procurement practices through the introduction
of an incremental capacity auction to competitively and efficiently acquire resources to meet
reliability and adequacy requirements. The Market Renewal project will require efforts from
business units across the IESO, external resources and input from a wide range of stakeholders.

Context for Market Renewal

The current electricity market was designed in the late 1990s and introduced in 2002, when the

electricity landscape looked very different from today. The elimination of coal, integration of

Independent Electricity System Operator 1 2017 — 2019 Business Plan
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renewables, increase in distributed resources, and growing role of demand-side resources has
dramatically changed the dynamics of Ontario’s electricity system. Inefficiencies with the
current market have been identified over the years through the work of the Market Surveillance
Panel, the Electricity Market Forum, IESO studies, and stakeholder input.

While the IESO and its stakeholders have worked together over the last decade to incrementally
improve different aspects of the market, it is apparent that more foundational market changes
are necessary to meet the very different circumstances of today and tomorrow’s electricity
marketplace. Maintaining the status quo would lock in current inefficiencies and gaming
opportunities of our current design, drive higher than necessary costs, and limit the ability of
the market to integrate new, emerging technologies reliably and cost effectively. Ontario is now
in a stable supply situation that is expected to continue into the mid-2020s, making this an
opportune time to consider and implement needed market design changes that would realize

significant benefits for the province.

Operating the grid effectively has become more complex as the sector has transitioned from a
model of centralized, conventional generation to an increasingly diverse, clean supply mix.
However, the current market design is premised on scheduling and dispatching much of the
energy in real- time providing very little flexibility should system conditions deviate from
forecasts. Improving the dispatch and commitment of resources is expected to result in material
benefits by using our assets in a more efficient manner, supporting reliable and more efficient

operations as more renewables and decentralized resources are added to the grid.

Just as the energy and operability initiatives under Market Renewal are designed to address
inefficiencies with our current market design, introducing an incremental capacity market
would allow non-traditional resources (such as demand response, distributed energy resources
including in LDCs, upgrades to existing assets, and imports) to compete on a level playing field
with existing assets, resulting in lower cost solutions and potentially avoiding or defering the
need for costly new build. Capacity markets also result in greater transparency and certainty,
providing participants with greater certainty to plan their business. At the same time, annual
auctions provide greater flexibility in meeting system needs and help avoid the cost and risk of
locking in resources for extensive periods when they might not be required.

To meet these objectives, the project scope will include improvements to the way the IESO
schedules energy, procures supply resources, and manages variability - in particular:

e A single-schedule market;
e A financially binding Day-ahead Market;

¢ Enhanced real-time unit commitment;

Independent Electricity System Operator 2 2017 — 2019 Business Plan
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e A capacity auction including the import and export of capacity;
e More frequent intertie scheduling; and
e Other operability enhancements as identified by the IESO and its stakeholders.

Many of these changes will result in increased opportunities for both consumers and generators
by introducing stable competitive mechanisms to meet a variety of system needs. These market
structures are well-proven in other electricity markets and Ontario will be able to benefit from
the best practices that have emerged in those markets over the past two decades. However,
there is significant work ahead for the IESO and its stakeholders to design a market that best

meets Ontario’s needs.

It is within this context that the IESO has planned its business activities and initiatives for the
2017-2019 period.

The IESO'’s Business Plan provides an overview of the organization’s near-term activities and
associated resourcing requirements needed in two areas: to maintain the high level of
performance required to deliver its core electricity system responsibilities; and in parallel to
execute the Market Renewal project. The additional work associated with Market Renewal will
require a temporary increase in resources for the duration of the project, with the objective that
at the conclusion of the project, Market Renewal would not have a significant impact on the

staffing level of the underlying business.

The IESO anticipates a four per cent increase is required in its usage fees to support the Market
Renewal work. For 2017, the organization’s proposed expenses of $191.4 million are expected to
be funded by usage fee revenues of $190.8 million and registration fees of $0.6 million.

In 2017, the IESO is planning a capital envelope of $25 million to facilitate the delivery of
corporate priorities associated with its current core business. Further details are included in

Appendix 4.
Addressing Future Uncertainty

Ontario’s transition off coal to a more renewable, yet more variable supply mix, combined with
the increasing implementation of embedded resources in the distribution system, has brought
about increasing complexity in directing the reliable operation of the provincial power system.
Addressing that ongoing transition and complexity, responding effectively to government

policy initiatives, continued technology change and increasing cyber security risks will require

Independent Electricity System Operator 3 2017 — 2019 Business Plan
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ongoing reassessment of the IESO’s current resource complement, particularly in the following

areas:

(1) Technology, Industry Change and Electrification

Technology developments will continue to change the landscape of the traditional bulk power
system with communities and customers taking more control of meeting their energy needs.
Our planning efforts are expected to grow as a result. We are now seeing a need for an
increased focus on regional planning, leading or supporting efforts to help communities
consider non-wires supply options such as conservation and distributed energy resources. At
the same time, the IESO will need to develop new policies and processes with provincial and
municipal governments to procure transmission rights of way and facilities where they provide
the best solution for local needs. The increasing amount of resources being embedded in the
distribution system will also lead to increased coordination efforts with LDCs, a transformation
that will need to be carefully managed to ensure that reliability of the bulk power system and

the local area system is not compromised.

The publication of the IESO’s 2016 Ontario Planning Outlook also marks a significant role for
the IESO going forward. This technical report is the first step in a process that will move
through a Ministry-led consultation phase, and development by the Ministry of a new Long-
Term Energy Plan, with IESO support anticipated for both phases. Following plan approval, it
is anticipated that the IESO may be required to develop an implementation plan, and upon its
approval, proceed with implementation. The draw on IESO resources is expected to be
significant throughout this process, particularly given the focus on increased electrification in

meeting climate change objectives.

(i)  Cyber Security and Maintaining Reliable Operations

Cyber security is one of the fastest changing areas in the electricity sector with an ever-
increasing number and complexity of tools being deployed (preventative, detective, and
analytical). A mature cyber security posture requires not only measures aimed at preventing an
attack, but the ability to respond to an event when it occurs. If cyber security risks continue to
grow as forecast, additional resources will be needed to sufficiently mitigate these risks.
Although not as critical as cyber security, we can also expect ongoing mandated upgrading of
physical security levels. The industry’s work in further defining mandatory standards for
essential reliability services to maintain reliable interconnected grid operations is also an area

that may require future investments in resources.

Independent Electricity System Operator 4 2017 — 2019 Business Plan
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(iti)  Changing Demographics

Challenges and risks are expected to occur at a time when the IESO could see significant
changes in its work force. Over the next five years, 27 per cent of the IESO managerial staff and
12 per cent of the senior professional level staff will be eligible for retirement with unreduced
pensions. Well over half of these staff are in Information and Technology Services and Market
and System Operations. Recruiting, developing and retaining skilled staff will be an ongoing
priority for adapting to future uncertainties.

(iv) Provincial Government Initiatives

Provincial government initiatives such as the new cap-and-trade program and the Climate

Change Action Plan (CCAP) are already impacting the IESO’s current scope of work.

Cap-and-trade is now requiring the IESO to assess the impact on and negotiate amendments to
a number of its major procurement contracts. At the same time, the cap-and-trade initiative is
requiring new business processes to be developed and put in place to address increased
monitoring of emissions, manage transactions involving carbon costs, and develop and manage,
on an ongoing basis, new and complex settlement arrangements including rebate processes for

various customer rate classes.

The IESO already plays a lead role in the province-wide implementation of the government’s
conservation first policies, including management of the local distribution company (LDC)-
delivered Conservation First Framework (CFF) and the Industrial Accelerator Program for
transmission-connected customers. Recent directives aimed at improving the effectiveness of
the CFF will result in increased responsibility for the IESO. And it is reasonable to expect that
as the six-year conservation framework approaches its midpoint in 2018, there will be
additional enhancements including the need to engage a broader range of customers in energy
efficiency. Given the potential overlap with initiatives contemplated under the CCAP, there
may also be opportunity for the IESO to help address the need for coordination between the
energy efficiency programs offered under the conservation framework and the CCAP programs

implemented across the province.
Market Renewal
As noted earlier, the IESO is working with stakeholders on the development of a Market

Renewal project. This includes evolving the wholesale energy market and introducing capacity

auctions to competitively and efficiently procure resources, while continuing to meet emerging

Independent Electricity System Operator 5 2017 — 2019 Business Plan
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operability challenges. The project will foster increased transparency, flexibility and
competition in the electricity marketplace with opportunities for broader participation from
both suppliers and consumers, providing significant value for Ontario's ratepayers and better

addressing the ongoing changes across the sector.

Throughout 2016, the IESO has worked closely with its stakeholders to (1) discuss the
appropriate scope for the project and (2) develop a benefits case that assesses the potential

range of outcomes from the identified scope.

The scope for the project will include improvements to the way we schedule energy, procure

supply resources, and manage variability. In particular, the project will include:

e A single-schedule market;

¢ A financially binding Day-ahead Market;

¢ Enhanced real-time unit commitment;

e A capacity auction including the import and export of capacity;
e More frequent intertie scheduling; and

e Other operability enhancements as identified by the IESO and its stakeholders.

The IESO has been working with stakeholders for over a year to lay the foundation for this
evolution of Ontario’s electricity market, and has more recently been supporting this effort with
the development of a benefits case. The benefits case will examine the potential scale of these
benefits and the associated costs. The analysis draws on past Ontario studies and the experience
of other jurisdictions that have gone through similar market redesign processes. The benefits

case is expected to be complete by the end of Q1 2017.

Early findings show potential for cost savings that are expected to be realized by both
consumers and suppliers, with a baseline estimate of $3.7 billion (net present value) over a ten
year period from 2021-2030. These savings represent a net efficiency benefit, meaning the total
commodity cost of electricity (ie. energy, Global Adjustment and uplifts) is reduced by that
amount. The majority of savings are expected to flow to consumers, while the rest would flow
to other market participants. Costs for the project are estimated to fall in the range of $150 - $200
million. While these are only initial findings and are expected to change as the IESO works with
stakeholders in Q1 2017 to finalize the analysis, the numbers demonstrate that the range of

reasonably expected benefits far outweighs the likely costs of the project.

Cost savings are achieved through the better utilization of existing assets, greater competition
among resources, a reduced need to build new resources, and a more flexible procurement

process that will better reflect system needs. Over half of the expected benefits are attributable

Independent Electricity System Operator 6 2017 — 2019 Business Plan
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to lower capacity costs from the introduction of a capacity auction while the remainder comes
from lower production costs through the energy and operability work streams. The exact timing
and magnitude of cost savings will largely depend on the timing of Market Renewal initiatives.

The IESO will continue its work with stakeholders to work through key design elements for the

various elements of the project, as well as a more detailed project plan for the overall program.

Enhancing the Value of Smart Meter Data

Smart meters have enabled the collection of vast amounts of data that can be leveraged to create
innovative products and services. The IESO, as the Smart Metering Entity (SME), is leading
efforts to expand the types of data it collects through its Meter Data Management and
Repository (MDM/R) and to facilitate third party access to fully capture the value of this data.
The MDM/R currently provides a common platform for processing, storing and managing all

smart meter data in the province.

The Ontario Energy Board renewed the SME’s license on November 24, 2016 for a five-year
period and established the scope of information flowing into the MDM/R. The IESO is now
moving to define the rules for how third parties can gain access to that data while protecting
privacy and confidentiality. Although the work of the SME is reflected in a separate rate case
from the IESO’s core business, these efforts contribute to the IESO’s overall theme of providing
public value and have sector-wide implications, including for the future development of

conservation programs.

Stakeholder Input

Engagement remains a priority for the IESO; seeking out and responding to input from
communities, customers and stakeholders to inform IESO’s decision-making is one of the
organization’s strategic objectives. The Stakeholder Advisory Committee (SAC) has an
important role to provide the IESO with input and feedback on proposed decisions or changes
that affect all stakeholders. Stakeholder and community interviews and/or surveys will indicate
the level of satisfaction with the engagement process and whether the IESO has demonstrated
appropriate consideration of stakeholder input in decisions.

Through input from the SAC, stakeholder priorities have been considered in the development
of the business plan. These include a focus on transparency and data, conservation, gas-electric
coordination, cap-and-trade, costs, education, Market Renewal, planning, stakeholder

engagement, corporate vision and reliability.

Independent Electricity System Operator 7 2017 — 2019 Business Plan
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The IESO has established corporate performance measures (CPMs) for its key initiatives across
the organization, which assesses progress toward the achievement of its core mandate and
strategic objectives. The targets for 2017 have been developed to be specific, measurable,
achievable, relevant and time-bound. They also reflect input received from the SAC to make the
CPMs both outcome-oriented and externally focused. More information on the IESO’s CPMs for
the planning period is found in Appendix 1.

The IESO has also assessed its key areas of risk, developed mitigation plans and put in place a
robust risk framework to continue to identify and manage risk, which includes monitoring and
reporting. More information on the IESO’s key risks and how they will be dealt with during the
planning period is available in Appendix 2.

Strategic Plan

Business activities and initiatives will be guided by the IESO’s Strategic Plan for the 2016-2020
period. The Strategic Plan was released in mid-2016 and will inform the development of annual
business plans and enable a clear focus on priorities, success drivers and measures. Establishing
the organization’s corporate strategy is an important milestone in the evolution of the IESO, and
the strategy will help focus attention and effort on achieving our vision: powering a reliable
and sustainable energy future for Ontario. The Strategic Plan is organized around the IESO’s
strategic themes and is guided by its corporate vision, mission and values. A summary of the

IESO’s goals and objectives from the Strategic Plan can be found in Appendix 3.

Independent Electricity System Operator 8 2017 — 2019 Business Plan
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Financial Overview

The IESO’s Business Plan outlines the resourcing requirements needed to deliver corporate
priorities including the Market Renewal project. The IESO proposes an increase of four percent
in usage fees to support this emerging priority. For 2017, the organization’s proposed expenses
of $191.4 million are expected to be funded by usage fee revenues of $190.8 million and
registration fees of $0.6 million.

The 2017 proposed operating expenses are $9.3 million above the 2016 budget expenses as per
the 2016-2018 Business Plan. The higher operating expenses are primarily due to the impact of

Market Renewal and higher pension and other post-employment expenses.

Market Renewal (as described on page 6 and 7) will result in fundamental changes to Ontario’s
electricity market that will require efforts from business units across the IESO. The project will
require incremental temporary resources to support the design of various Market Renewal
initiatives, to create new business processes and IT systems, to conduct ongoing stakeholder
engagement, and to address impacts on other IESO functions such as contract management and

legal.

Pension and other post-employment expense increases in the planning period are due to a
lower discount rate, which increases future liabilities, and reduced asset valuations resulting in
a higher funding requirement. The higher expenses are partially offset by increases in the
management group pension contributions and pension benefit changes, which take effect in
2017.

Further increases in 2017 operating expenses include the impact of foreign exchange rates and
higher than anticipated fees for the OEB. Operating expenses also reflect increases in computer
services contracts, and amortization expenses that will increase due to a number of significant

systems being put into service.

The proposed 2017 budget includes the IESO’s core and strategic activities, including

Market Renewal, but no allowance has been made for other policy initiatives.
For 2017, the IESO anticipates an average headcount of 687 for core operations and an

incremental 25 headcount, for a total of 712. The incremental resources will be required to
deliver the IESO’s core business and Market Renewal.

Independent Electricity System Operator 9 2017 — 2019 Business Plan
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The IESO has made changes, including revisions to management pension and compensation, as
well as the negotiated contracts with its unions, in order to manage the IESO’s overall costs in
the longer term. Expense increases in each year include annual compensation escalations
according to current collective agreements and expected estimates of annual pension and post-

retirement expenses.
Detailed Financials

The following table outlines the operating revenues and expenses over the business planning

period.

Pro Forma Statement of Operations
For the Year Ended December 31
(in Millions of Canadian Dollars)

Budget ($ Millions) 2016 2017 2018 2019
Revenues 182.1 191.4 196.1 189.4
Expenses

Operating Expenses 163.9 162.4 164.0 167.4

Amortization 17.5 18.4 19.6 19.0

Net Interest 0.7 (1.4) (1.5) (3.0)
Total Core Operations 182.1 179.4 182.1 183.4
Market Renewal - 12.0 14.0 6.0
Total Expenses 182.1 191.4 196.1 189.4

Operating Surplus/(Deficit) - - - -
Accumulated Operating Surplus 10.0 10.0 10.0 10.0
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A further breakdown by expenditure category is provided in the table below.

2017-19 Financial Review

Budget ($ Millions) 2016 2017 2018 2019

Core Operating Expenses

Compensation & Benefits 110.3 109.2 110.7 113.8
Professional & Consulting Fees 20.1 17.8 17.7 17.7
Operating & Administration 33.5 35.4 35.6 35.9
Amortization 17.5 18.4 19.6 19.0
Net Interest 0.7 (1.4) (1.5) (3.0)
Total Core Operations 182.1 179.4 182.1 183.4
Total Market Renewal Expenses 0.0 12.0 14.0 6.0
Total Expenses 182.1 1914 196.1 189.4

The IESO regularly prioritizes capital initiatives. The business planning process establishes an
appropriate capital envelope with commitments approved individually on an ongoing basis.
This practice is consistent with prior years. The table below provides a summary of the capital

envelope. Project details and associated descriptions are included within Appendix 4.

Capital ($ Millions) 2016 2017 2018 2019
Core Operations Initiatives 28.4 25.0 25.0 23.2
Market Renewal - - 20.0 40.0
Total Capital Envelope 28.4 25.0 45.0 63.2

Total average FTEs are expected to increase in the 2017-2019 planning period due to temporary
resourcing required in support of Market Renewal. A reduction of one percent in the core
operations staffing budget is anticipated to occur over the planning period as merger synergies

are maintained and other efficiencies are realized.

Staffing Budget (Average) 2016 2017 2018 2019
Core FTEs 688 687 685 681
Incremental FTEs - 25 75 75
Total FTEs 688 712 760 756
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The Market Renewal project will utilize a variety of resourcing approaches to most effectively
manage project delivery timelines, cost, and to mitigate risk. Resourcing approaches will
include competitive contracting with suppliers, as well as seconding key internal IESO
resources for different durations based on the specific skills needed as the project moves
through the various phases (e.g. design, implementation, testing, etc.) until the project is
complete. The incremental FTEs will be required to deliver the IESO’s core business and Market

Renewal.
Functional Areas
Operations

The IESO’s Market and System Operations business unit manages real-time operations,
balances supply and demand for electricity, directs the flow of electricity across transmission
lines, and connects generators that produce power, transmitters that send power across the
province, local utilities that deliver it to people’s homes and businesses, and directly connected

industrial companies.

During the 2017-2019 business planning period, Market and System Operations will be working
to maintain and improve the operability of the power system through transparent mechanisms

in three key areas:

e Regulation — The IESO is seeking to expand the depth of the regulation service market
in Ontario. A Request for Information was issued in mid-2016, and a subsequent
Request for Proposals is expected to be issued in early 2017.

e Voltage control — Studies and recommendations on the need and location of voltage
control devices to address issues in the Greater Toronto Area and eastern Ontario are
underway and are expected to be completed in 2017. The IESO will also collaborate on
an implementation plan with transmitters.

e Flexibility — A need has been identified for up to 300 megawatts (MW) of flexible
resources by the end of 2017 and up to an additional 700 MW by the end of 2018. The
IESO is working with stakeholders to assess how this need could be met by existing
generation assets, as well as from loads, demand response and new emerging

technologies.
This business unit will also implement the situational awareness initiative, enhancing the

IESO’s modelling capability and providing the control room with more visibility and better

post-event analysis. In support of the IESO’s 2016-2020 Strategic Plan, another project is
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underway that will enable a better two-way exchange of information for enhanced decision-
making through coordination with LDCs.

Market and System Operations will also continue the Operations Readiness Initiatives over the
planning period. This will provide an operational framework to enable the IESO to adapt to the
evolving environment while maintaining the same level of performance and risk tolerance
associated with managing the reliability of the grid. It will involve knowledge transfer,
enhanced processes, improved work platforms and the continuation of operational training and

development.
Planning

The IESO’s Planning group, responsible for long-term and regional electricity planning for the
province, is now operating under the recently proclaimed Energy Statute Amendment Act, which
has replaced the Integrated Power System Plan framework. The IESO is now responsible for the
development of a technical report, which it completed in 2016. The IESO is also now responsible
for an implementation plan following the release of the LTEP in 2017. The Planning group also
provides, on an ongoing basis, information on evolving trends in the electricity sector to the

government, stakeholders and communities.

Regional planning remains a priority for the IESO. For the 2017-2019 business planning period,
the IESO is committed to continuing to provide an opportunity to all First Nations communities
and Métis councils to be engaged in regional planning and Local Advisory Committees where
they are set up. Engagements with communities, municipal governments and stakeholders will
adhere to IESO core stakeholder principles of creating transparency, engaging early and often,
and bringing communities to the table to enhance the success of regional plans. Incremental
conservation and distributed generation opportunities will continue to be considered in
regional plans. In addition, the IESO’s Planning group will ensure that the implementation of

recommendations from completed plans is supported.

The Planning group will also participate in engagement activities with remote communities to
support the implementation plan to connect remote communities as well as support potential

transmitters and priority transmission projects at the OEB.

Market and Resource Development

The Market and Resource Development business unit, in addition to leading the analysis in
support of the development of the Market Renewal project, will continue to pursue other select
market-based projects, such as enhancing the demand response auction and supporting
capacity exports. In addition, Market and Resource Development is responsible for the ongoing
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management of generation contracts, which include natural gas, wind, solar, hydroelectric,
biomass and nuclear, and range in size from microFIT contracts that are less than 10 kilowatts to
the Bruce Power Nuclear contract, which secures 6,300 MW of supply. In addition to
generation contracts, Market and Resource Development also manages storage contracts as part
of pilot program procurements. As of December 31, 2016, the IESO was managing more than
27,350 contracts that account for more than 27,350 MW of generation. These include contracts
for approximately 24,500 microFIT projects (representing 216 MW) and 3,950 Feed-in Tariff or
FIT projects (representing 4,750 MW). The majority of those contracts are in operation with
1,050 projects (or 3,281 MW) under development. Renewable energy projects account for 43
percent of contracted capacity (52 percent wind, 21 percent hydro, 23 percent solar, 4 percent
bioenergy), with natural gas at 34 percent and nuclear at 23 percent. This business unit is also

responsible for the settlement of transmission-connected generator contracts.

Other initiatives that will be undertaken during this period include evolving the design of the
demand response auction to increase available demand-side resources, including enabling the
participation of residential customers, in conjunction with and as well as continuing work on
capacity auction mechanisms in Market Renewal by further engaging stakeholders. This
business unit will also continue to clarify the impact on the IESO’s resources and contracts of
the new cap-and-trade policy and Climate Change Action Plan. In addition, Market and
Resource Development will continue to monitor developments of distributed energy resources
in other jurisdictions, in coordination with other business units, as the IESO works to foster an
open and competitive electricity marketplace with broad participation. At the same time, under
recent changes to the Electricity Act, the IESO was given a new accountability for transmission

procurement.

Information and Technology Services

The Information and Technology Services business unit meets the ongoing and daily needs of
the IESO and its customers, including 24x7 support to help maintain the reliable operation of
the IESO-controlled grid and the IESO-administered markets.

Through the IESO Cyber Security Forum, this business unit will continue to promote cyber
security best practices by sharing information, hosting conferences and collaborating with
participants to help manage cyber risk, including supporting standards being developed by the
OEB.

During the 2017-2019 business planning period, Information and Technology Services will

collaborate with other IESO business units (e.g., Conservation and Corporate Relations, Market
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and System Operations, and Corporate Services) on a number of projects to support the
evolving needs of both stakeholders and the IESO. Examples include a consolidated corporate
website, continued implementation of the Conservation and Demand Management Information
System (CDM-IS) to support the Conservation First Framework, support of the Operations
Readiness Initiatives, and the replacement of the Market Information System and Commercial

Reconciliation (or settlement) system.

In addition, Information and Technology Services will also implement a variety of prioritized
projects to mitigate the rapidly evolving cyber security landscape and to ensure the underlying
infrastructure remains current. Examples of projects include Enterprise Cyber Security

Management Refresh, Tier 1 Storage Refresh and Oracle Archetype Expansion.
Conservation

Over the 2017-2019 business planning period, the IESO’s Conservation group will continue to
oversee the implementation of the provincial government’s Conservation First Framework.
Covering the period from 2015 to 2020, the framework aims to achieve 7 terawatt-hours (TWh)
of electricity savings through programs and initiatives offered to all customer segments. The
framework also includes delivering 1.7 TWh of energy savings through the Industrial
Accelerator Program, which has been designed to help transmission-connected customers

achieve energy savings.

A mid-term review began in 2016 and will continue through 2017. The focus of the review will
be cost-effective delivery of both LDC and transmission-connected customer conservation
programs, and assurance that LDC and directly connected customer program progress are in
line to achieve the 2020 energy-savings targets. The review will also consider the deployment of
innovative new programs that did not exist prior to the framework and that were developed

through pilot programs funded by the IESO.

Based on preliminary unverified results, as of Q3 2016, LDCs have collectively achieved 23
percent of the 2020 provincial Conservation First Framework target, or 1.63 TWh of the 7 TWh
target. Additionally, the Industrial Accelerator Program has achieved 0.171 TWh of the 1.7 TWh
target, or 10 percent of the 2020 target. This number is expected to increase as more projects are
verified and implemented.

The group will continue to administer both a $70 million LDC Innovation Fund and a $9.5
million Conservation Fund, to provide funding for research and development into new,

innovative technologies, energy management practices and programs.
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The Conservation group will also focus on the transparency and reliability of cost-effective
conservation activities during this planning period. This will be achieved through accurate and
transparent reporting of conservation efforts to all stakeholders according to committed
timelines. In addition, rigorous counterparty compliance and evaluation, measurement and
verification will continue to be completed by independent third parties. Reporting will include
monthly progress reports to LDCs, quarterly conservation progress reports and annual verified

results reports posted on the IESO website by July 1 of each year.
Market Assessment and Compliance

Compliance with the market rules is key to the operation of an efficient and reliable electricity
market and system. The Market Assessment and Compliance business unit is responsible for
monitoring compliance with the market rules by market participants, as well as compliance by
the IESO. This is achieved through a variety of activities including prevention through
education and interpretation, monitoring for and investigation of possible violations, along with

enforcement actions in cases of determined violations, where appropriate.

For the 2017-2019 business planning period, this business unit will continue to identify market
rules where breaches would have the most significant impact on either the market or reliability
and take appropriate enforcement actions in response to alleged violations. It also plans to
conduct audits to better detect reliability standards violations and assess risk areas to guide

enforcement activities.

Market Assessment and Compliance will also continue to provide market rule interpretations
upon request and in 2017 expects to finalize a formal market rule interpretation process. This
will include completing performance measures and preparing process guidelines and templates
to provide interpretations that offer greater clarity on the meaning, application and

implementation of the market rules.

Enabling Services

Various IESO business units provide services to enable the overall organization to achieve its
core mandate and strategic goals and objectives. These services include communications and

stakeholder relations, settlements, finance, human resources, internal audit, First Nations and

Meétis relations, legal and regulatory affairs.

For the business planning period, the stakeholder and public affairs group will continue to

solicit and respond to input from stakeholders, government and communities on all major
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initiatives, using consistent stakeholder engagement principles and processes (e.g., Stakeholder
Advisory Committee, Technical Panel, Local Advisory Committees). This group will also
continue to communicate regularly with employees, respond to customer and media inquiries,
and participate in customer outreach. A near-term deliverable is the launch of a new and

consolidated corporate website in mid-2017.

Projects for 2017 to achieve greater efficiency and cost-effectiveness among the settlements and
finance groups are to replace the Commercial Reconciliation system, review payroll processes
and tools and continue to evolve and enhance the business planning, corporate performance
measures and enterprise risk management processes. The human resources group will
implement a talent management system that includes enhanced recruitment and selection
capabilities, a suite of comprehensive learning and development programs, organizational
development services, and reward and recognition plans. In addition, this group will continue
to administer the annual employee engagement survey, and design and facilitate processes for
action planning at the organizational, business unit and group levels. Human resources will
have a significant role in supporting the Market Renewal project, particularly in regard to

labour relations and staffing.

The IESO’s Internal Audit group provides independent, objective insight and assurance on
governance, risk management, and controls to management and the Board of Directors. The
IESO Internal Audit function works collaboratively and respectfully with the business units in

order to provide value and contribute to the overall success of the organization.

The First Nation and Métis relations group works to ensure all Indigenous communities are
aware of the IESO’s funding programs, upcoming procurements and electricity planning and
that they have an opportunity to provide input and feedback. The First Nation and Métis
relations group is also committed to continuing to be a trusted and accessible resource in the

electricity sector and to building capacity in Indigenous communities across Ontario.

The IESO’s law group provides timely and responsive legal services, leveraging internal
counsel knowledge of the organization to enhance value. Over the business planning period,
the law group will continue to partner with business units to deliver major initiatives, including
developing a market rule legal framework to help evolve the Ontario market through Market
Renewal, and leverage lessons and experience from the Conservation First Framework mid-
term review. It will also continue to direct and manage the processing of Freedom of
Information requests and other document disclosure obligations. This group is also responsible

for ensuring that the IESO Board of Directors is well supported and works with other parts of
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the organization to ensure that high standards of governance for the organization are

maintained.

The organization’s regulatory affairs group leads the IESO’s interactions with sector regulators--
the OEB, the National Energy Board, the North American Electric Reliability Corporation and
the Federal Energy Regulatory Commission -- working to obtain desired outcomes in regulatory
filings and in the positive evolution of the sector. Over the business planning period, the
regulatory group will continue to lead the IESO’s participation in and monitoring of key
regulatory proceedings and policy development processes in Ontario and other jurisdictions.
The regulatory group will also direct the IESO’s annual revenue requirement submission with
the OEB.
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Appendix 1: Corporate Performance Measures (CPMs)

The IESO’s work is focused on achieving the outcomes of the 2017-2019 Business Plan.
Corporate performance measures (CPMs) are established annually to help translate the
strategic goals, objectives and business plan into action so the IESO can continue providing
public value, respecting and valuing our stakeholders and building corporate resilience.

The 2017 CPMs consider input from the IESO’s Stakeholder Advisory Committee,
representing the voices of the sector, as well as working collaboratively with the subject
matter experts of the IESO itself. The CPMs were developed to be results and outcome-

oriented, externally focused, measureable, specific and achievable.

The 10 CPMs defined below provide a gauge on key focus areas for the IESO in 2017. These
CPMs look to sustaining the IESO’s excellence in operating the grid, promoting cyber
security across the sector, exploring Market Renewal to support future price efficiencies,
operability, transparency and innovation, as well as striving towards improved price
impacts by fostering broader market participation, transparent execution of competitive

procurements and cost-effective delivery of LDC conservation programs.

2017 Target

1. The IESO
executes its Overall progress to achievement of the 2016-2020 strategic plan
strategic plan

Strategic Goal: Deliver superior reliability performance in a changing environment

2. Ontario’s 100% compliance to North American Electricity Reliability Corporation high
electricity violation risk factor reliability standard requirements (including audit requirements)
service is is self-certified by the IESO, demonstrating ability to sustain the reliability of the
reliable power system

Implementation of key recommendations in regional and bulk system power plans is
on track according to their suggested timelines1 to meet the Ontario resource and

transmission assessment criteria and support the planning and management of the

3. The provincial | p1ovincial power system, whereby:

Poweﬁ system e 100% of the 44 key recommendations for 2017 are progressing on track for the
is we

planned 15 Integrated Regional Resource Plans

e 100% of the five priority and key transmission projects in Northwest Ontario

from provincial plan(s) (2013 Long Term Energy Plan) are progressing on

track, along with associated milestones with timelines in 2017

1 Subject to change to reflect more current information
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CPM

4. Operations are
well co-
ordinated with
LDC partners

2017 Target

One major LDC is actively engaged in two-way communication by end of 2017,
including sharing of operational data to support coordinated and consistent

operation decision making; discussion underway with additional two LDCs

5. Cybersecurity
leadership is
demonstrated
across the
sector

Cybersecurity excellence is promoted by:

¢ The objectives contained in the 2016 — 2017 cybersecurity forum work plan are
accomplished

¢ Supporting the OEB objectives for completion of standards development by the
end of 2017

e Increasing the IESO’s internal cybersecurity capabilities by implementing an
advanced malware technology solution that is designed to improve our
capability to detect and deter new and complex cyber-attacks and completing

cybersecurity process enhancements by Q1 2017

Strategic Goal: Drive to a more efficient and sustainable marketplace

6. The
electricity
market is
efficiently
delivered

The IESO continues to focus on price efficient outcomes via:

¢ Design and development of a renewed market structure project built on

stakeholder input that lays the foundation for improved price efficiencies,

operability, transparency and innovation includes:

o A robust, well stakeholdered cost/ benefit analysis completed by end of Q1,
2017

o Well attended, at a minimum quarterly meetings (including information
sessions) with stakeholders to discuss, review and educate stakeholders on
high level market design elements

o A detailed project plan developed by the end of Q3 which defines project
scope (detailed design work to be undertaken), schedule and cost (including
internal/external resourcing requirements)

o A project level risk assessment and Key Performance Indicators completed by
end of Q3

e Directed procurements (FIT and microFIT) are completed through transparent,
consistent and efficient processes with posted standard contract, rules and prices.
The processes are validated by a Fairness Commissioner to be executed with
consistency and integrity. The costs are at or below the government’s cost
projections included in the 2013 LTEP

e Cost-effective delivery of LDC conservation programs undertaken within 4
cents/kWh. LDC and direct-connect customer program progress is in line with
achieving the 2020 energy savings target of 8.7 TWh, with 50% (3.5 TWh) of 7
TWh Conservation First target forecasted to be achieved and 46% (0.78 TWh) of
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CPM ‘ 2017 Target

the 1.7 TWh Industrial Accelerator Program (IAP) target contracted by the end of
2017

Broader, competitive and more innovative sector participation is enabled by end of
2017 through:

e Formal mid-term review of Conservation First Framework and Industrial
Accelerator Program has been initiated by June 1, 2017 and on track to be
completed no later than June 1, 2018

7. The

marketplace
for electricity
is innovative

o Atleast $50M (3%) of the Conservation First Framework Conservation and
Demand Management Plan budget committed to full deployment of innovative

new programs
and prog

competitive
¢ The demand response (DR) auction enables the participation of a broad range of

participants, including residential DR by the end of 2017, and meets the
objectives of the DR working group

e The SME will enhance the value of electricity data by expanding the type of

access to smart meter data received by the IESO’s systems

Strategic Goal: Be recognized as a trusted advisor, informed by engagement

8. Stakeholders
and
communities
are confident
with the
engagement
process for
making

2% improvement in satisfaction with the engagement process is achieved from the
2016 customer satisfaction survey baseline of 65%; demonstrating continuous
improvement in the IESO’s consideration of stakeholder input in its decisions

informed
decisions

Strategic Goal: Invest in our people and processes to meet the needs of the sector

9. IESO A two point increase in employee engagement is achieved from the baseline of 71% set
employees in 2016 and all business units successfully implement their action plans resulting from

are engaged | the survey.

10. IESO Expanded operational capacity is realized by:
resources

are utilized
effectively
and

o All priorities in 2017 are being achieved within the IESO’s approved budget
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CPM 2017 Target

efficiently ¢ 80% of priority change initiatives progressing according to their approved
business case, on time and budget and completed projects meeting all of their

defined business objectives

¢ 100% of the Operations Readiness Initiatives (ORI) progressing according to

their approved business case, meeting all of their defined business objectives to

achieve a headcount reduction of six FTEs by end of 2018
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Appendix 2: Key 2017 Risks

The IESO’s established risk framework is in place to identify and mitigate risks that the IESO
faces in achieving the organization’s strategic goals and objectives as well as in the effective
execution of the 2017-2019 Business Plan.

The IESO assesses risks to the business at least annually and has identified nine key risks in the
areas of reliable operation of the grid, stakeholder engagement and corporate resilience

including workforce capacity and engagement.

Risks that continue to be key into 2017 pertain to the breadth and pace of change in Ontario's
evolving energy environment, cyber security and the effective prevention of market rule and
reliability standard violations. The risk of insufficient support from key stakeholders has shifted
in focus and relates more to supporting specific key 2017 initiatives, including Market Renewal,
as opposed to the IESO’s broader stakeholder engagement efforts. New key risks in 2017
include resourcing constraints, employee engagement, complexities with regard to the

management of procurement contracts, conservation funding and grid operability limitations.

Mitigation plans have been defined and are in place for each of the 2017 risks. The IESO’s
Corporate Risk Team, representing members from each of the organization’s business units, is
leveraged for their subject matter expertise to support the effective assessment of risks and
execution of the mitigation plans. Reporting of key risks is provided to the Audit Committee of

IESO’s Board of Directors quarterly to monitor and report on the progress of mitigation plans.

Risks related to Market Renewal will continue to evolve over the lifecycle of the project and will
include stakeholder, resourcing, integration and implementation risks. In 2017, Market Renewal
will be impacted by stakeholder and resourcing risk. To manage stakeholder risk, an effective
stakeholder process will be executed to complete the Market Renewal cost/ benefit analysis and
the IESO will provide ongoing sessions to discuss, review and inform stakeholders on high
level market design elements to ensure stakeholder feedback is incorporated in order to obtain
the required stakeholder support. From a resourcing perspective, Market Renewal will face
challenges securing appropriate subject matter experts, effectively backfilling resources to
minimize the impact to other aspects of the business, and obtaining resources within the
timelines required. The IESO will establish processes to competitively secure external resources
and second key internal resources in order to manage internal and external resourcing
requirements while minimizing the overall impact to permanent headcount and other IESO

initiatives.

Beyond 2017, the IESO anticipates increased integration and implementation risk as well as

continued stakeholder risk. Integration risk will require organization-wide changes including
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adopting and adapting new processes, systems and tools into the existing framework.
Implementation risk includes managing project scope, costs and schedules.

The IESO will monitor Market Renewal risks on a continuous basis, performing risk
assessments during the various phases of the project as required and developing a risk register
to track risks and related mitigation plans that will be reported to the Audit Committee of the
IESO Board of Directors.

The key risks for 2017 are as follows:

1 | The breadth and pace of change of Ontario's evolving energy environment challenges the IESO’s
ability to maintain grid reliability and efficiently integrate new entrants and technologies into the

operation of the grid

2 | Grid requirements for regulation, voltage control and flexibility lead to challenges in maintaining

grid reliability and achieving efficient market operations

3 | A significant cyber security event occurs that disrupts the operation of the IESO

4 | Current workforce capacity and allocation does not support the IESO's ability to effectively

execute its mission, strategy and expanding responsibilities

5 | Market rule and reliability standard violations significantly impact markets and reliability

6 | The volume, complexity, length and financial materiality of contracts under IESO’s management
exposes the organization to contract compliance and litigation risks that could erode public

confidence in the IESO and in the sector

7 | Insufficient support from key stakeholders impedes the IESO'’s ability to effectively pursue key

initiatives

8 | Failure of critical Control Room tools challenges the IESO’s ability to effectively manage grid

reliability and market operations

9 | Lower than desired employee engagement impedes the efficient and effective execution of

initiatives and priorities
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The Strategic Plan is organized around the IESO’s strategic themes and is guided by its

corporate vision, mission and values. Below is a summary of the IESO’s strategic goals and

objectives:

Themes
(What we do)

Goals

(What we want
to achieve in
the next five
years)

Strategic
Objectives
(How we will
achieve our
goals)

Providing public value

Deliver superior
reliability
performance in
a changing
environment

¢ Plan and
manage the
power system so
Ontarians have
power when and
where they need
it.

¢ Enhance
reliability and
efficiency
through
coordination of
IESO- and LDC-
controlled
resources.

¢ Promote robust
cyber security
practices across
the sector.

Drive to a more
efficient and
sustainable
marketplace

e Evolve the
IESO markets
to increase
market
efficiency and
value for
consumers.

¢ Foster an
open and
competitive
electricity
marketplace
with broad
participation.

Respecting and
valuing our
communities,
customers and
stakeholders

Be recognized as a
trusted advisor,
informed by
engagement

* Enhance public
confidence in the
IESO and the
sector to facilitate
informed
customer choice.

» Work effectively
with government
to support policy
development and
IESO's excellence
in
implementation.

¢ Seek out and
respond to input
from
communities,
customers and
stakeholders to
inform IESO
decisions.

Building corporate
resilience

Invest in our
people and
processes to meet
the needs of the
sector

e Strengthen the
development and
engagement of
our employees.

e Attract and
retain the best
talent.

 Be a focused and
flexible
organization
positioned to
support the
ongoing
transformation of
our industry.

The full plan document can be found at http://www.ieso.ca/Documents/corp/IESO-Strategic-
Plan 2016-2020.pdf.
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Appendix 4: IESO Capital Spending

Summary of 2017 — 2019 Capital Spending

Change Initiatives/Projects 2017 2018 2019
($ Millions) Plan Plan Plan

Identity Access Management 2.1

Operations Readiness Initiatives 2.5 3.0

Market Information System (MIS) Refresh 2.0 1.7
Infrastructure Refresh (building services, software licenses & computer hardware) 2.5 2.5 2.3
Enterprise Cyber Security Management Refresh 2.0

Conservation Demand Management Information System (CDM IS) 1.0 0.4 1.0
Corporate Website including consolidation and enhancement to Save-on-Energy 1.5 1.0 1.5
CRS Replacement & Migration 1.0 2.0 2.0
Financial Systems Upgrade 1.0 1.5 1.0
MACD Enforcement Support Tool and related projects 1.0 0.5 1.0
FIT, microFIT and other upgrades 1.0 0.7 0.4
Oracle Archetype Expansion and Oracle batch 1.0 1.0
Wallboard Refresh 1.0

System Logging and Analysis Upgrade Qradar 2.0

Tier 1 Storage Refresh 2.0
ETP Refresh 1.0
Capital ($1M & above) 19.6 16.3 12.2
Other Capital Initiatives/Projects 54 8.7 11.0
Core Operations Capital 25.0 25.0 23.2
Market Renewal - 20.0 40.0
Total Capital including Market Renewal 25.0 45.0 63.2
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Capital Change Initiatives/Project Descriptions

2017 - 2019 Capital Plan Details

Change Initiatives/Projects

Descriptions

Identity Access
Management

The Identity Access Management (IAM) project will implement an IAM
solution for both Bulk Electricity System (BES) cyber and non-BES cyber
assets. This will reduce the risk of non-compliance by substantially reducing
the amount of manual intervention in addition to reducing the effort required
to generate and validate access reports for future critical infrastructure
protection (CIP) audits. This will also improve the efficiency of onboarding,
off-boarding and cross-boarding processes from the user’s perspective.

Operations Readiness
Initiatives

This includes a holistic review of all the processes and tools in Market and
System Operations with the intent to sustain the level of services to meet
reliability standards with the efficient use of resources.

Market Information System
(MIS) Refresh

The MIS, which calculates the Market Clearing Price for settlement purposes,
is used by the IESO to meet its primary obligations to determine dispatch
schedules in both real-time and pre-dispatch timeframes, while satisfying
operating reserve requirements and respecting transmission and security
limits. This project will update both the application and underlying
infrastructure to support future years while taking advantage of
improvements in the most recent product.

Infrastructure Refresh
(building services, software
licenses & computer
hardware)

To procure Racks and Enclosures to expand the IESO's blade server rack and
enclosure infrastructure, which will facilitate the requirements of emerging
projects. This project also includes miscellaneous building services and
software license renewals.

Enterprise Cyber Security
Management Refresh

This project will include enhancements to cyber security analytical
capabilities, procurement of new technology to address advanced malware,
and sourcing of additional cybersecurity intelligence. This project also
includes a refresh of cyber security technologies.

Conservation Demand
Management Information

Supports the delivery of reliable, cost-effective conservation (7 TWh through
the Conservation First Framework and 1.7 TWh through the Industrial

System (CDM IS) Accelerator Program), while meeting the IESO's fiduciary and contract
management accountabilities through a solid contracting infrastructure,
rigorous program reporting, strong evaluation, measurement and verification
and counterparty compliance programs, and enabling technology platforms.

Corporate Website Corporate website upgrade to help proactively manage the IESO's reputation

including consolidation and
enhancement to Save on

through its communications to and relationships with stakeholders,
customers, employees and others to position the organization as a leader in

Energy the electricity sector.
CRS Replacement & The existing settlements system is an internally developed calculation engine
Migration of charge types to settle the electricity market. The IESO plans to review and

replace this system with a standard software application.

Financial Systems Upgrade

Payroll process and tools upgrade and Separation of Corporate and Market
Financial Transactions
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Capital Change Initiatives/Project Descriptions Continued

2017 - 2019 Capital Plan Details

Change Initiative/Projects

Descriptions

MACD Enforcement
Support Tool and related
projects

Implement an enhanced, IT-supported information solution to help MACD
effectively and reliably conduct its enforcement activities in Ontario and
mitigate the risks to the IESO’s regulatory obligations in the next 18- 24
months.

FIT, microFIT and other A replacement/replatforming of the existing FIT and microFIT system based

upgrades on program requirements and business needs and an upgrade the existing
CRM platform.

Oracle Archetype The Oracle Exadata appliance is the IESO’s enterprise Oracle database

Expansion and Oracle
batch

server. This project will add both disk and CPU capacity to support additional
applications and further database growth of existing applications.

Wallboard Refresh This project proposes to replace all wallboard projector components in the
Control Room with a unified vendor solution that can be managed efficiently
by the IESO and reduce costs associated with wallboard display changes.
Wallboard projectors have exceeded their intended supported service life.

System Logging and Qradar is a security information and event management system that is used to

Analysis Upgrade (Qradar)

collect and store all security logs in a centralized location for analysis and
correlation. This project will refresh Qradar with the latest software and
hardware appliances to ensure the IESO is effectively able to monitor for the
latest security threats.

Tier 1 Storage Refresh

This project proposes to procure Tier 1 Storage and the fiber channel SAN
infrastructure for the IESO’s critical applications to meet IESO needs for the
next 4 years. Itincludes the purchase and installation of additional Storage
and Fibre Channel ports at the Clarkson and Backup Operations Centre (BOC)
sites and migration of all servers.

Enterprise Threat
Prevention (ETP) Refresh

The IESO uses HP’s Tipping Point solution to detect and block network-borne
malicious code and cyber-attacks. This project proposes to refresh the
software and hardware appliances to ensure that we continue to protect the
organization from threats and risks that may impact our business operation.

Market Renewal

The Market Renewal project will evolve the wholesale energy market and
introducing capacity auctions to competitively and efficiently procure
resources, while continuing to meet emerging operability challenges.

The Market Renewal initiatives include:

e A single-schedule market;

¢ A financially binding Day-ahead Market;

¢ Enhanced real-time unit commitment;

e A capacity auction including the import and export of capacity;

e More frequent intertie scheduling; and

e Other operability enhancements as identified by the IESO and its
stakeholders
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Ministry of Energy Ministére de I’Energie b
Office of the Minister Bureau du ministre
4" Floor, Hearst Block 4° étage, édifice Hearst \ ’
900 Bay Street 900, rue Bay nm\‘fmm
Toronto ON M7A 2E1 Toronto ON M7A 2E1 Ontario
Tel.: 416-327-6758 Tél.: 416 327-6758
Fax: 416-327-6754 Téléc. : 416 327-6754
MC-2017-549
MAR 21 2017 Office of the President & CEO
RECEIVED
Mr. Bruce Campbell
President and CEO MAR 24 2017
The Independent Electricity System Operator
1600-120 Adelaide Street West independent Electricity
Toronto ON M5H 1T1 System Operator

Dear Mr. Camipbell: W

Thank you for resubmitting the Independent Electricity System Operator’s (IESO) 2017-
2019 Business Plan (the Plan) on February 1, 2017, for my review.

The ministry has reviewed the revised Business Plan and Budget, which included
augmented consideration for the emerging priorities related to the Market Renewal project.

In my recent letter of February 13, 2017, | requested the IESO to be prepared in supporting
the establishment of a new entity, the Ontario Climate Change Solutions Deployment
Corporation of the Ministry of the Environment and Climate Change (MOECC). | expect the
IESO will seek to prioritize its core business plan activities while ensuring this joint initiative
with the MOECC is well supported to realize the shared objective of ensuring low-carbon
energy choices.

| am satisfied that the IESQO’s proposed plan for the 2017 budget and related activities
reflect the appropriate scope and resourcing to advance the Market Renewal, as well as
meeting the responsibilities of its core mandate. | expect future market renewal resourcing
beyond 2017 will be further reassessed in future business plans and revenue requirements
applications with the Ontario Energy Board as required.

This letter constitutes my approval of the IESO’s 2017 budget of the Plan in accordance
with my authority under subsection 24(2) of the Electricity Act, 1998.

| look forward to-working with the IESO in the opportunities that lie ahead.

Minister

c Tim O’Neill, Chair, IESO
Serge Imbrogno, Deputy Minister of Energy
Michael Reid, Assistant Deputy Minister, Strategic, Network and Agency Policy
Division, Ministry of Energy
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/ision: Powering a Reliable and Sustainable

Energy Future for Ontario

Reliability - it is at the heart of everything the
Independent Electricity System Operator (IESO) does,
from managing the flow of electricity across Ontario
in real time, to planning and procuring for the
province's emerging and future energy needs, and
leading a culture of conservation.

The IESO has a broad mandate and uses its unique
position in the power system to ensure reliability now
and in the future.

With this mandate, the IESO has a unique opportunity to engage
with a broad cross-section of Ontarians. As it works to shape

a more sustainable and reliable electricity system, the IESO
strives to be a trusted source of transparent, accessible and
timely electricity sector data and information. The IESO values
the diversity of its stakeholders and the communities with which
it engages, as they assist the organization in making informed
decisions. To support its efforts, the IESO applies engagement
principles to its wide-ranging initiatives to ensure stakeholders
and communities have the opportunity to provide input on
matters that impact them.

IESO Strategic Plan 2016-2020

In 2016, the IESO released a five-year corporate strategy
centred on its vision, mission and corporate values.

The IESO 2016-2020 Strategic Plan describes some

of the opportunities and challenges the organization
anticipates in the coming years. It considers a range of
environmental factors that are expected to affect the
organization, including climate change, emerging tech-
nologies, operability challenges, consumer engagement
and cybersecurity, among others

The strategic plan provides a roadmap for the IESO's activities
over the next five years. It will help set the priorities for the
organization and inform the development of the IESO's annual
business plans.

This annual report, Reliability in a Changing Sector, includes a
look at some of the core initiatives that the IESO undertook in
2016, as well as a look forward to the coming year and beyond
and is structured around three overarching strategic goals:

= Deliver superior reliability performance in a changing
environment

= Drive to a more efficient and sustainable marketplace

= Be recognized as a trusted advisor, informed by engagement.

The IESO's fourth strategic goal, to invest in our people and
processes to meet the needs of the sector, is intended to ensure
that the IESO is well-equipped to fulfil its mandate. Realizing
this goal is key in meeting the IESO's first three strategic goals.




2016: Ontario’s Electricity
Sector At a Glance

Installed generation
capacity

23,213 MW

Highest recorded 2016 peak
demand, on September 7

4.9 million

Customers served

137 TWh

Total demand

21,858 GWh

Total exports

Total imports

$14 billion

Financial transactions in the
[ESO wholesale market

684,000 MWh

Net energy savings from
conservation programs
delivered by local
distribution companies
(LDCs) and the IESO

Weighted wholesale price of
electricity (Hourly Ontario
Energy Price)

Average global adjustment
Class B rate
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Letter from the President & CEO

and Chair

.\

Tim O'Neill
Chairman of the Board

Bruce B. Campbell
President and
Chief Executive Officer

During 2016, we continued to see accelerated change

and transformation across all reaches of the electricity
sector. From microgrids to the continued adoption of new
energy technologies, our system is evolving in a

way that is enabling more customers and stakeholders

to play a more active role in the production, management,
delivery and use of electricity. For the IESO, 2016

further underscored the organization’s ability to adapt

to a changing energy landscape and the important role

it will play in the ongoing evolution of the sector.

The IESO’s 2016 Annual Report outlines the strategic objectives
and achievements of the IESO, together with its industry
partners. It also describes how we will continue to provide
superior reliability in a changing environment, create a culture
of conservation in Ontario and renew our electricity markets,

all while working with our stakeholders and communities.

Establishing the IESO 2016-2020 Strategic Plan was an impor-
tant milestone in the evolution of the IESO, one that both defines
the organization’s goals and strategic objectives and establishes
a framework for how the IESO will evolve to meet the growing
energy needs of Ontarians. For the IESO, providing public value
is a core priority in our rapidly evolving sector.

The IESO is the steward of a system that supports all Ontarians.
In this year's report, we outline active initiatives and engage-
ments, but equally important, we identify how you can get
engaged. The next chapter of Ontario’s electricity sector is
already being written, and it's one in which many customers
and stakeholders are playing an increasingly key role.

To navigate this transition over the coming years, our decision-
making relies on the guidance and collective views of customers,
large and small, commercial and residential, communities and
stakeholders, as well as our industry partners.

Independent Electricity System Operator

Strengthening the future framework of Ontario’s energy system
will also be enabled through robust planning and implementa-
tion. In September 2016, the IESO published the Ontario Planning
Outlook, a 20-year outlook for Ontario’s electricity sector. Looking
forward, the IESO will be developing an implementation plan to
support the upcoming Long-Term Energy Plan and completing a
mid-term review of the Conservation First Framework. This work
is aimed at better preparing the IESO, and the sector generally, for
the future challenges and opportunities ahead.

Through the market renewal program, the IESO is proposing
to redesign Ontario’s wholesale electricity markets to provide
greater transparency, promote competition and deliver more
efficient outcomes. This project will engage a wide range of
stakeholders, external resources and business units across
the IESO.

Supporting transformation also means ensuring that we are
investing in our people and processes to meet the needs of the
sector. Succession planning and continued capability building
will assist us in becoming a more agile and resilient organization.

The coming year also brings additional change to the structure
of the organization, with the transition to a new President and
Chief Executive Officer, who will lead the IESO's efforts to
achieve its mandate and strategic objectives for the balance of
this year and beyond.

We would like to thank and acknowledge the hard work of our
employees. In 2016 we launched a large number of initiatives,
supported policy development, undertook province-wide
engagement efforts and worked closely with communities and
consumers. We extend our congratulations and our thanks to
IESO employees for their efforts over a very busy year. We would
also like to recognize the significant contributions of Kim Warren,
our former Vice-President, Market and System Operations, and
Chief Operating Officer, who retired in December.

We look forward to helping Ontario effectively address the
opportunities and challenges facing our electricity system
going forward.

T

Tim O'Neill
Chairman of the Board

(]

Bruce B. Campbell
President and
Chief Executive Officer
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2016 Timeline

January

|[ESO/Bruce Power
amended supply and
refurbishment agreement
takes effect

February

[ESO hosts executive
conference to address
cybersecurity

March

16 contracts representing
455 MW of renewable
energy projects announced
under the Large Renewable
Procurement |

April

Launch of
province-wide
Save on Energy
Spring Coupon
Event

Launch of interactive
residential energy-efficiency
tool, kilowattway.ca

Stakeholder

engagement for
market renewal
program begins

[ESO and Ryerson
Centre for Urban
Energy release
discussion papers on
the future of energy
consumption, sustain-
ability and integrated
utility delivery models

ENERGY STAR

IESO receives ENERGY
STAR Canada award
for encouraging energy
conservation through
consumer incentive
programs and
promotional campaigns

N

IESO announces 936 contract

offers for 241 MW under
the Feed-in Tariff Program,
version 4

SAVE L
ENERGY

POWER WHAT'S NEXT

Launch of Save on Energy
awareness campaign,
Power What's Next

July

IESO/LDC
Working Group
issue 2016
conservation
Achievable
Potential Study

August

|[ESO and New York
Independent System
Operator (NYISO) reach
agreement that enables
Ontario generators to
offer capacity into
future NYISO installed
capacity auctions

September

Release of IESQO's electricity
system technical report, the
Ontario Planning Outlook

23,213 MW

September 7, 2016

Reliable management
of grid through extreme
weather and highest
peak day

$100,000 +
Amount raised by IESO'’s
workplace campaign for
United Way

IESO hosts second
executive conference
on cybersecurity

Second annual demand
response auction results in
prices 12 to 17 percent
lower than 2015

New electricity trade
agreement with Quebec
takes effect, which will help
to limit greenhouse gas
emissions in Ontario

2016 Annual Report
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Delivering Superior Reliability Performance
in a Changing Environment

While operating the power system has always been a balancing act, maintaining that
balance in an era of accelerated change across the sector presents new challenges in

a number of areas.

Ontario relies on a diverse range of energy resources, both in
terms of the generation portfolio itself, but also through the
strategic use of conservation and energy efficiency, demand
response, clean energy imports and emerging technologies
such as storage.

With increases in variable generation and distributed energy
resources, as well as nuclear refurbishment outages over the
planning horizon and changing customer demand patterns,
Ontario’s system is becoming increasingly complex to operate
on a day-to-day basis.

So what does all of this mean? In part, it means the way the IESO
plans and operates the electricity system requires a greater level
of agility than ever before. It also means an increased focus on
collaboration. This includes collaboration with local distribu-
tion companies (LDCs) and other electricity sector partners to
establish new pathways to reliability. It also calls for engaging in
dialogues with the IESO's system operator counterparts in other
jurisdictions to share best practices and leverage the new tools
and techniques at its disposal to plan for and adapt to future
sector evolutions.

Independent Electricity System Operator

Addressing Long-Term Energy Needs

In June 2016, the Energy Statute Amendment Act received Royal
Assent in the provincial legislature. Among its amendments,
the Act replaced the Integrated Power System Plan framework
and put in place a requirement for the IESO to develop an elec-
tricity system technical report. In its role as long-term planner
for Ontario's electricity system, the IESO produced a report on
September 1, 2016, called the Ontario Planning Outlook (OPO).
The report provides a 10-year review (2005-2015) and a
20-year outlook (2016-2035) for Ontario's electricity system.
With four different demand outlooks, the OPO considers a range
for annual electricity demand over the next 20 years, from as
high as 197 terawatt-hours (TWh) to as low as 133 TWh. This
technical report also helped to guide the consultations for the
province's next Long-Term Energy Plan (LTEP), which is
expected to be published in 2017.

Under the Energy Statute Amendment Act, the IESO is also now re-
sponsible for an implementation plan following the release of the
province's LTEP, which will be a priority for the IESO in 2017. The
organization will also continue to provide, on an ongoing basis,
information on evolving needs and trends in the electricity sector
to government, stakeholders and communities.
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Responding to Changing Grid Conditions

Addressing Emerging and Near-Term Reliability Needs

All across North America, system operators are addressing new
challenges as their supply mixes evolve. Some of the adjust-
ments include integrating variable forms of generation, as well
as gaining more visibility into electricity systems at the bulk and
distribution levels.

In 2016, the IESO completed an operability assessment, which
looked at the continuum of complex and interrelated factors at
play in Ontario's power system. It focused on changes that are
expected on the system in the next few years and addressed the
potential operating challenges they represent.

Among the findings, the report identified that the continued
growth and integration of variable generation will have a consid-
erable effect on the operability of the system in the next three

to five years. This is mainly due to the variability of certain fuel
sources, for example, wind or sunlight, which make them less
predictable than conventional forms of generation. This results in
greater forecast uncertainty from a system operation perspective.

The findings of the 2016 IESO Operability Assessment led to the
formation of a stakeholder engagement focused on enabling sys-
tem flexibility. In 2017, the IESO will continue its work to maintain
and improve the operability of the power system through trans-
parent mechanisms in three key areas:

Item Need Why What the IESO is doing
Frequency Additional frequency regulation To correct for short-term changes in elec- The IESO is seeking to expand the
. capability, or the ability to balance tricity use that alter the supply and demand depth of the regulation services
RegUIatlon total system supply with total balance. Some of these changes include market in Ontario. The IESO is-
system load, on a second-by- increases in variable generation as well as sued a draft Request for Proposal
second basis. non-traditional demand patterns. (RFP) for regulation services for
comment in late 2016, with a final
RFP scheduled to be released in
the spring 2017.
Voltage Reactive control devices, which To better manage voltage levels affecting In 2017, the IESO will collaborate
are designed to ensure stable the bulk power system as a result of the on an implementation plan with
Control levels of electric power voltage by transformation of the province's supply mix, transmitters and seek input from
maintaining voltage levels within transmission infrastructure, and as increased the IESO's Stakeholder Advisory
pre-determined ranges set by quantities of supply resources are connected Committee.
equipment manufacturers. to the distribution system. Studies are under-
way to determine where the greatest needs
exist, including the Greater Toronto Area and
eastern Ontario.
FIeX|b|I|ty Increased flexibility from supply To maintain a balance of supply and demand, The IESO has initiated a stake-

resources to be able to address
supply and demand imbalances
that arise within an hour.

increased resource flexibility is needed to
respond to short-term supply and demand
imbalances. Forecast accuracy improves
significantly as it gets closer to real-time.
As a result, any inaccuracies in supply or
demand forecasts will become evident close
to real-time when it's sometimes too late to
schedule less flexible resources. Solutions
considered will need to be cost-effective
and competitive, transparent and technol-
ogy-neutral, allowing for the use of new
technology and/or existing assets.

holder engagement to determine
potential solutions that can
enable and achieve flexibility to
meet the evolving needs of the
system. This could include getting
more flexibility out of existing
resources and/or enhancing
market mechanisms through the
IESO’s market renewal program.

These efforts to improve operability will build on previous
efforts such as the Renewable Integration Initiative, which
brought in centralized forecasting of wind and solar
generation and the capability to dispatch transmission-

connected variable generators. There is also a growing array
of emerging technologies that can be leveraged to address these
operability issues, discussed on pages 6 and 7.

2016 Annual Report
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Ontario Demand - February 18, 2017

Below is an example that illustrates how Ontario’s transforming electricity
system is impacting grid operations and presenting new challenges to system
operators.

On Saturday, February 18, 2017, which fell on the Family Day
weekend, the confluence of unseasonably warm temperatures
and bright sunshine resulted in what's called a “duck curve" load
pattern, a distinctive shape (resembling the profile of duck) in
which demand falls significantly in the middle of the day.

On February 18, this pattern occurred as a result of already low
daytime grid demands being further reduced to overnight lows,
due to solar resources embedded in the distribution system
generating at full, or close to full, capacity. As the evening
approached, solar generation output declined, temperatures fell,
lights came on, and grid demand climbed sharply and required
other resources to ramp-up to meet the increased system
demand. While not yet a common occurrence, the duck curve
scenario demonstrates both the challenges associated with

Grid-LDC Coordination Initiative

The IESO and LDCs are taking collaborative steps to enhance
reliability and efficiency to get a more integrated picture of how
emerging technologies and distributed generation might impact
the operation of the province-wide power system. The Grid-
LDC Coordination initiative is working to refine a framework for
data sharing between the IESO and all LDCs, to assist in real
time with managing the system more effectively.

This initiative explored the feasibility of residential solar

and energy storage technologies using PowerStream’s (now
Alectra's) POWER.HOUSE project, a “virtual power plant” in
Vaughan and soon in Northern Ontario through a partnership
with Thunder Bay Hydro. Next the initiative will look at how to
enhance reliability and efficiency through coordination of
IESO- and LDC-controlled resources. These projects will help
gain insights into how upcoming changes at both the grid and
distribution levels can impact system operations and identify
practical ways to leverage these opportunities.

In addition, in late 2016, Veridian announced the deployment
of a residential microgrid involving homebuilders - managed
and operated by Veridian's 24/7 System Control Centre and
controlled by Opus One’s GridOS® Microgrid Energy
Management System - which may provide another opportuni-
ty to better understand and inform data sharing and real-time
system coordination between LDCs and the IESO.

Independent Electricity System Operator

forecasting demand for power from the grid due to em-
bedded variable resources and the need to have sufficient
flexible resources online to meet these ramping events.

MW
16,000

15,000

14,000

13,000

12,779 MW 12,758 MW

]2,000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |

Harnessing the Potential of Storage

Energy storage is another tool the IESO is exploring to assist
with providing resource flexibility to help mitigate the effects of
variable output. Energy storage facilities have the potential to
provide a range of services to support reliability, including regu-
lation, voltage control, operating reserve and

flexibility - provided that they are the right type of facility and
in the right location. The variety of benefits associated with
storage can include:

* Smoothing out fluctuations of variable generation resources,
bringing added stability to the electricity system

+ Easing points of congestion in transmission and
distribution networks

+ Helping move clean energy to peak demand periods

+ Providing reliability services that support voltage and
frequency on the system.

The IESO is already using storage technologies as a source of
frequency regulation, with two projects in operation: NRStor Inc.,
in partnership with Temporal Power, is providing two megawatts
of regulation using flywheel technologies, and Renewable Energy
Systems Canada Inc. delivers Ontario's first battery regulation
service with four megawatts of capability.
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To further support and understand the integration of storage into
the electricity system, in 2015 the IESO completed a two-phase
energy storage procurement, securing approximately 50 MW

in total. Soon, energy storage assets procured under Phase | will
begin providing ancillary services to Ontario's electricity system
in various locations across the province. Although it's still early
days for these projects, as the first of these facilities is expected to
come into operation in 2017, together they will build up the IESO'’s
direct experience with the various technologies. The IESO looks
forward to working with all of the project proponents to confirm
and capture the value of storage.

Growing Role of Interconnections to
Strengthen Reliability

Participating in an interconnected power system enables the
IESO to respond and assist in maintaining the reliable operation
of the entire North American grid, and enables Ontario to receive
and benefit from similar assistance from its interconnected reli-
ability partners. Ontario currently has interconnections with five
of its neighbours: Quebec, Manitoba, Minnesota, Michigan and
New York. These interconnections facilitate the economic import
and export of electricity and provide operational and planning
flexibility that enhance the reliability and cost-effectiveness of
Ontario's electricity system.

The IESO is working on enhancing the use of its interties to
better meet system needs.

The provincial government recently concluded two electricity
trade agreements with Quebec. The most recent agreement
provides for Ontario to import 2.3 TWh of energy from Quebec
in addition to regular wholesale energy trading. These imports
will displace dispatchable Ontario-based gas-fired generation
with lower-cost and lower greenhouse gas-emitting energy from
the Quebec grid. The agreement provides value by displacing
higher-emission gas generation and makes use of existing inter-
tie and transmission system capability.

In 2016, the IESO enabled capacity exports, with one Ontario
facility participating in and clearing the New York Independent
System Operator’s (NYISO) auction. In August 2016, a
Memorandum of Understanding was signed between the IESO
and NYISO, designed to support specific projects on a
transitional basis to gain experience and learn lessons for a long-
term solution, including the implementation of an incremental
capacity auction in Ontario. Joint processes with the NYISO are
being established to coordinate operations. Development of
the information technology functions to support related control
room operations were also initiated in 2016.

In addition to capacity exports, the IESO is also considering
moving to 15-minute intertie scheduling as part of the market
renewal program (see page 8). This has now become a regula-
tory standard in the United States. In 2013, the IESO released a
study paper concluding that more frequent intertie scheduling
would provide system benefits and increase market efficiency by
lowering the overall system costs of meeting demand. This will
also enable Ontario to schedule resources and meet its adequacy
requirements in a more cost-effective manner in the future.

Cybersecurity
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Maintaining system reliability involves keeping Ontario's
critical electricity infrastructure secure. As has been
widely reported, Ukraine recently experienced a confirmed
instance of a cyber-attack causing a blackout. Governments
and industry in Canada are working together to develop
coordinated cybersecurity strategies and to form organi-
zations specifically focused on cyber defence.

Cybersecurity is a material part of the IESO's business,
particularly when one considers the breadth of data the IESO
collects on a given day - more than 20,000 data points
every three seconds - to support the reliable flow of elec-
tricity across the province and its borders. The IESO has put
into place robust cybersecurity and cyber incident response
programs to mitigate threats to critical business operations.

The IESO is also responsible for the application and enforce-
ment of North American Electricity Reliability Corporation
(NERC) cybersecurity standards for critical electricity infra-
structure connected to the bulk electricity system in Ontario.

Beyond its regulated requirements, the IESO has also been
working closely with market participants and stakeholders
to deepen the sector’s understanding of cyber risks. These
efforts include increasing information sharing between the
sector and government partners, exchanging information

on respective approaches to mitigating the effects of cyber-
attacks, creating a stronger incident response capability and
enhancing the awareness of cybersecurity at the executive
and board levels of organizations. The IESO held two cyber-
security conferences and hosted two executive/board level
cybersecurity briefings in 2016. These forums were attended
by electricity industry leaders and cybersecurity experts
from around the world and included productive, forward-
looking dialogue on matters related to best practices, policy
framework, government support and other key areas of
cybersecurity. Further meetings are being planned, including
an executive briefing scheduled for late 2017. The IESO will
continue to invest in advanced technologies and more robust
cybersecurity technologies as part of its ongoing cyber
threat mitigation efforts.
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Driving to
Marketpla

Nearly 15 years ago, on May 1, 2002, Ontario's electricity market
opened for the first time. It marked a major milestone for
Ontario's electricity system - the process to match supply and
demand would now be based on competition, where electricity

would be bought and sold on a spot market at competitive prices.

The IESO maintains the wholesale electricity market and directs
the operation of Ontario’s bulk power system. The market was
designed to efficiently dispatch Ontario’s supply mix resources,
which, at market opening, consisted of mainly coal, nuclear

and hydroelectric.

Since then, Ontario’s system has seen a significant resource
transformation. In a relatively short period, the province experi-
enced a substantial net growth in electricity supply and a material
transition to a cleaner energy system. Over six gigawatts (GW)
of installed coal-fired capacity was shut down and replaced with
more than 14 GW of renewable, natural gas-fired, nuclear and
demand response resources. Combined, this new supply mix has
changed the dynamics of Ontario's electricity system.

Over the last decade, inefficiencies with the current market were
identified through the work of the Electricity Market Forum, the
Market Surveillance Panel, IESO studies and stakeholder input.
The IESO made a series of enhancements to adapt its market
design to the changes in the supply mix.

Independent Electricity System Operator

While the IESO has maintained reliability throughout these
changes and adopted new approaches to increase flexibility
and resiliency into the provincial power grid, it has also
become evident that the current market design needs more
foundational changes.

Where Are We Now?

The IESO has identified the need to evolve Ontario's electricity
market to address known inefficiencies and lay the foundation
for a more dynamic marketplace in the future. As noted in last
year's Ontario Planning Outlook, the province is in a stable supply
situation that is expected to continue until the beginning of the
next decade, making this an opportune time to consider and
implement needed market design changes.

To advance these efforts, the IESO and stakeholders are ex-
amining the benefits and costs of evolving and improving the
market. Market renewal, as the program is called, will be a major
undertaking both for the IESO and for Ontario’s electricity sector,
and it represents the most significant enhancement of Ontario’s
market since it first opened in 2002.
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Market Renewal Principles

Focus on Efficiency

Transparent Process

Reflect Stakeholder
Feedback

MARKET RENEWAL

Stable, Market-Based
Mechanisms

Competitive Processes
Open to All Resources

Practical Solutions

In 2016, when the IESO launched a stakeholder engagement for
market renewal, it appointed members for a working group
representing a broad cross-section of market participants and
stakeholders to help guide the market renewal process.
Comprised of experienced individuals representing generators,
traders, consumers and emerging technologies, the working
group is a key stakeholder forum for this project.

The IESO also engaged an economic consulting firm, the

Brattle Group, to develop a benefits case for the market renewal
program, supported by input from the working group and stake-
holders. The analysis draws on previous Ontario studies and the
experience of other jurisdictions that have gone through similar
market redesign processes. The final benefits case is expected to
be posted on the IESO website in April 2017.

Early findings show potential for cost savings, with a baseline
estimate of $3.4 billion (net present value) over a 10-year period
from 2021-2030. These savings represent a net efficiency
benefit, meaning the total commodity cost of electricity (i.e.,

energy, global adjustment and uplifts) is reduced by that amount.

The majority of savings are expected to flow to consumers,
while the rest would flow to other market participants. Costs for
the project are estimated to fall in the range of $200 million to
$300 million. While these are only initial findings, the numbers
demonstrate that the range of reasonably expected benefits far

outweighs the likely costs of the project (see sidebar on page 10).

Benefits of Transitioning to More
Efficient Market-Based Platforms

Market renewal is expected to provide value for Ontario’s rate-
payers by putting downward pressure on costs while fostering
an open and competitive marketplace with broad participation.
Effective markets provide clear signals for the value of needed
services, and they enable all resources - whether new or existing
- to compete to meet those needs. Effective markets, where prices
accurately reflect underlying system conditions, also enable
individual resources and consumers to make informed decisions,
capturing innovation and better managing costs and risks.

Proposed changes to the market include:

* moving from scheduling and dispatching primarily in real time
to a financially binding day-ahead market that will provide the
[ESO and market participants more certainty

- A day-ahead market will require replacing the current
two-schedule system (where prices are determined under
one schedule and energy is dispatched under another)
with a more efficient single-schedule market.

+ introducing an incremental capacity auction where all resources
will compete on a level playing field, resulting in lower costs and
potentially avoiding or deferring the need to build new resources

+ delivering greater flexibility from existing assets and from
interties

+ other operability enhancements as identified by the IESO and
its stakeholders.

The Evolution of Capacity Procurement

COMPETITIVE PROCUREMENTS

Ontario has used many different
procurement mechanisms: competitive
RFPs, standard offer programs and
bilateral negotiations. Broad and open
competitive RFPs have yielded the best
value for consumers.

DEMAND RESPONSE AUCTION

The demand response auction has been
a first step in testing out an auction plat-
form. It provides an annual mechanism
for resources to compete transparently. It
has attracted a number of new entrants
and innovative approaches.

CAPACITY AUCTION

A capacity auction will provide a
stable and enduring platform where
existing assets and new entrants can
compete on a regular basis for incre-
mental capacity needs. Transparent
price signals will lead to improved
investment decisions.
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The energy and operability initiatives under market renewal
are designed to address inefficiencies with the current market
design and improve the way the IESO schedules energy.
Market renewal also proposes to introduce an incremental
capacity auction that would allow non-traditional resources
(such as demand response, distributed energy resources,
upgrades to existing assets, and imports) to compete with
existing assets. A capacity auction would function similarly to
Ontario's existing demand response auction (see next page)
but would include broader participation. This mechanism has
been used in a number of North American markets, as well

as globally, to cost-effectively meet the capacity needs of
modern electricity systems.

The Case for Market Renewal

This graph is from the March 2017 draft report, A Benefits
Case Assessment of the Market Renewal Project, prepared for the
IESO by the Brattle Group. It includes the estimated benefits
and costs of market renewal for the period of 2021-2030,
based on present value of quantified benefits from the three
work streams: energy, operability and capacity. The report
estimates that market renewal will produce benefits with a
present value of approximately $510 million from energy
market reforms, $580 million from operability reforms and
$2.53 billion from capacity auction reforms. Realized benefits
will likely be greater if the existing contracted resources are
more responsive to market prices than assumed in the analysis
and considering that the value of many benefits has not been
quantified. As shown, the estimated benefits are offset by
$200 million in estimated IESO implementation costs.

The IESO benefits from almost 15 years of experience with
Ontario’s electricity market and can also draw upon decades
of best practices in other jurisdictions. The IESO will work with
stakeholders to reset Ontario’s market in a way that both ad-
dresses existing challenges and unlocks future possibilities.

A work plan for market renewal will be developed in 2017
through engagement with stakeholders. It will identify specific
market design changes for implementation over the coming
years and identify target timelines for completing design and
implementation work.

Present Value of Benefits and Costs

2021 $ millions
Non-
Quantified
Benefits
5,000 e
—
—
4,000 —
e
_— —
3,000
2,000
1,000 -
Energy Operability Capacity  IESO Total Net
Implementation  Benefits
Costs

Work Streams Primary Objective

Initiatives

Energy Reduce cost and gain efficiency scheduling + Single-schedule system
energy to meet provincial demand + Day-ahead market
+ Enhanced real-time unit commitment
Operability Increase flexibility to reliably and cost- * More frequent intertie scheduling
effectively integrate variable resources + Investigate other opportunities
Ca pacity Reduce cost of procuring resources to + Capacity trade

meet long-term demand

* Incremental capacity auction

Independent Electricity System Operator
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Demand Response Auction

For a number of years, the IESO has been exploring what types
of flexible, responsive mechanisms could be introduced to
complement the existing market structure. The IESO’s annual
demand response (DR) auction is part of those ongoing efforts
and has helped to expand Ontario's DR capabilities and
transition to a more cost-effective, market-based platform for
this resource. DR has been introduced into the market where it
can be called upon like other resources to meet provincial needs
and can reduce the need to build costly generating facilities by
reducing electricity usage during the hours of highest demand,
typically on hot summer days. The first DR auction, conducted in
December 2015, contributed 391.5 MW during the 2016 summer
season and 403.7 MW for the 2016 -17 winter season.

DR Auction Results - Clearing Prices
Price $/MW -day
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Engagement Plans for 2017

The market renewal project has a broad reach and will address
the way the IESO schedules energy, procures capacity and meets
operability needs in the province. The IESO recognizes that these
proposed changes will impact market participants and contract
counterparties. The IESO will work collaboratively to understand
and address the impacts, as required. At the same time, the
market renewal program is not a traditional stakeholder engage-
ment, as it encompasses various work streams and will require
engagement on various levels, including:

+ education for the broader sector

« strategic discussions to focus on policy and key issues

» design discussions to determine, together with stakeholders,
the optimal approach for Ontario

» technical dialogues with subject matter experts

+ development of market rules and manuals.

The project will also require an enduring stakeholder commit-
ment over a number of years.

The outcome of the second annual DR auction was announced

in December 2016 and resulted in both increased participation
as well as prices for demand response capacity that were 12 to
17 percent lower than those achieved in 2015. The amount of

DR procured through the auction increased by 16 percent in the
summer to 455.2 MW and 18 percent in the winter to 477.5 MW
compared to the previous year. The next DR auction will be held

in December 2017, for delivery of DR capacity between May 2018
and April 2019. The successful DR providers will be integrated into
the electricity market along with generators and will help provide
capacity to ensure the province's energy needs are met during
peak hours. Lessons learned from the DR auction will be applied
to the design of an incremental capacity auction.

DR Auction Results - Cleared Quantities
MW
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To undertake this work, the IESO will use existing and newly
created stakeholder engagement forums to seek input from both
the traditional, sector-focused stakeholders and the broader
stakeholder community. For example, the IESO will:

+ Use existing stakeholder forums including the IESO Stakeholder
Advisory Committee (SAC) and the Technical Panel.

» Institute a CEQO's Executive Roundtable to ensure awareness
and discussion on high-level issues related to the project.

+ As the project progresses, engage the broader stakeholder
community to ensure they are informed and able to provide
input into the decision-making process.

The Market Renewal Working Group has been established to
provide expertise and advice to support the development and
implementation of market renewal initiatives.

Transparency will be a key component in the stakeholder
engagement process. All materials that have been presented
and provided to the IESO Market Renewal Working Group are
available on the market renewal section of the IESO’s website.
The IESO encourages all interested parties, or their representa-
tives, to participate in this engagement.

2016 Annual Report
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Driving to a More Efficient and
Sustainable Marketplace:
Conservation and Energy Efficiency

Energy conservation in Ontario has gone through a considerable evolution, and
its contribution will continue to grow as Ontario's system becomes more dynamic and

interconnected.

Today, energy efficiency and conservation are playing increa-
singly important roles in the energy landscape, both at the
system level to meet electricity needs and also as an effective
tool for consumers of all sizes to help reduce their own energy
costs. From optimizing energy-efficient products to supporting
certified energy manager training, conservation programs are
helping Ontario businesses and residential customers better
understand what energy-efficient options are available for them.
In turn, these programs are contributing to better quality and
more efficient homes, improving day-to-day operations in busi-
nesses and enabling a more reliable and sustainable system for
future generations.

In 2016, the IESO continued its role in the advancement of a
conservation culture in Ontario, working with local distribution
companies (LDCs) and others to connect end-use customers to
energy-efficient solutions. The past year saw continued progress
against the province's six-year (2015-2020) Conservation First
Framework (CFF), designed to provide LDCs with greater flexibi-
lity to design and deliver conservation programs that meet local
community needs, strengthen regional collaboration and benefit
both customers and the provincial grid.

Independent Electricity System Operator

Approved conservation and demand management (CDM) plans
are now in place for all LDCs in the province, which in total ac-
count for the achievement of the seven terawatt-hour (TWh) CFF
target. An additional 1.7 TWh of energy savings are to be achieved
through the Industrial Accelerator Program, which has been de-
signed to help transmission-connected customers achieve energy
savings. At the same time, efforts continue to ensure programs
are delivered in a cost-effective manner by applying rigorous
third-party evaluation, measurement and verification of program
results, which are made publicly available on the IESO’s website.

With the introduction of the province's Climate Change Action

Plan, the IESO and the province are exploring the potential to
build on the existing suite of conservation programs to support
and coordinate with the implementation and delivery of the
plan's low-carbon objectives.
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Conservation for the Long Term

Investing in Conservation

Ontario is a recognized leader in its commitment to conservation and energy efficiency; it is the
cleanest and most cost-effective resource available. For every dollar invested in energy-efficiency
programs, Ontarians have saved two dollars in avoided energy costs.
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Communities Homes Innovation Knowledge

Conservation investments Ontario is a leader in The IESO’s Conservation Training initiatives help

are being made in existing setting energy-efficiency Fund is supporting new drive participation in energy-
infrastructure owned by standards and supporting and innovative electricity efficiency programs.
consumers in Ontario. energy initiatives. conservation initiatives.

Progress in Conservation

Conservation and energy efficiency is the first resource considered in planning Ontario's electricity sys-
tem. The IESO, local distribution companies and other partners deliver programs across Ontario that
result in measurable and verifiable savings toward the province's conservation targets. A lot has been
achieved since 2006.

2006-2010 2011-2015 2015-2020
Customer incentives Coordinated province- Conservation First
available for reducing wide effort to deliver approach to ensuring
energy use conservation reliability
N2 Programs delivered for 7\ 9.5million coupons
= under 4¢/kWh ;=; redeemed across the
o

province

P\ 2015-2016 energy savings
no achieved equivalent to powering
213,694 homes for one year

13 TWh of energy saved
over 10 years

7]
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Conservation First Framework: By the Numbers

Consumers of all sizes throughout the province continue to take advantage of the range of energy
conservation tools, resources and incentives tailored to Ontario homes and businesses through
the Save on Energy programs delivered with LDCs. These include incentives for lighting upgrades,
purchasing energy-efficient products and replacing inefficient equipment. Businesses of all sizes
continue to access program funding that is helping to improve production efficiency, upgrade
equipment and train their staff in energy management, which in turn is resulting in improved
productivity, better work environments and lower operating costs.

In the first two years of the Conservation First
Framework, these results have been achieved:

Residential

of energy savings’

energy-efficient homes
built through the

New Home Construction
Program

energy-efficiency
products purchased

installations through
the Heating and
Cooling Program

Business

1,463 GWh

of energy savings’

20,600

projects completed
through the Small
Business Lighting
Program

450

projects completed
through the Energy
Managers Program

19,700

projects taken on
through the Retrofit
Program

*Energy savings achieved are persisting to 2020.

Independent Electricity System Operator

Preliminary unverified results indicate that LDCs had collectively
achieved 27 percent of the provincial CFF target, or 1.92 TWh

of the seven TWh target in 2015-2016. These savings represent
enough electricity to power a city about the size of Guelph for a
year. In addition, the Industrial Accelerator Program has achieved
0.20 TWh of the 1.7 TWh target in 2015-2016, or 12 percent of
the 2020 target. This number will increase as additional projects
currently under contract are expected to be implemented over
the coming period.

Energy Efficiency in Action

Valiant TMS, a Windsor-based company that designs and
manufactures welding, assembly and material handling systems
for the automotive and aerospace industry, upgraded its lighting,
compressors, and heating and cooling systems, resulting in
savings of four million kilowatt-hours annually, which represents
25 percent of its annual energy consumption.

The Thunder Bay Regional Health Sciences Centre, a 375-bed
acute care hospital, emergency centre and research facility,
lowered its electricity consumption by 22 percent thanks to
Save on Energy incentives. Its energy-efficiency upgrades
resulted in $660,000 in annual cost savings, which could be
reinvested into patient and family care services.

More information on these projects, along with other testimonials
and case studies, is available at saveonenergy.ca.
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Getting to 2020 and Beyond

Conservation First Framework Mid-Term Review

In late 2016, the IESO launched a public engagement process

to seek feedback from stakeholders to inform the mid-term
review of both the 2015-2020 Conservation First Framework
and the Industrial Accelerator Program. The mid-term review will
focus on a range of key issues, including the allocation of budgets
and targets among LDCs, lessons learned regarding LDC funding
models, customer needs and satisfaction, conservation integra-
tion with regional planning and alignment with Ontario's Climate
Change Action Plan.

This review will examine opportunities for achieving conserva-
tion objectives to 2020 and beyond, as well as consider using
innovative new programs that did not exist prior to the frame-
work and that were developed through pilot programs funded
by the IESO.

Input from stakeholders and communities through public
engagement meetings will be a key component leading up to
and throughout the review. Comprehensive, open engagement
that aligns with the IESO’s Engagement Principles will help en-
sure that all LDCs, customers, channel partners and other inter-
ested parties have meaningful opportunities to provide feedback
on the framework's success and challenges.

A Mid-Term Review Advisory Group, comprised of a variety
of stakeholder representatives, has been assembled to tackle
more detailed discussions.

Conservation and energy efficiency require a sustained
commitment to achieve persistent savings over the long term,
and the mid-term review will be an important marker in setting
the next phase of conservation in the province. In early 2018,

a final report will be submitted to the Minister of Energy and
published on the IESO's website. For more information on this
stakeholder initiative, please visit the IESO’s Conservation
Framework Mid-Term Review webpage or email
engagement@ieso.ca.

Achievable Potential Study

Driving Innovation in Conservation,
Energy Efficiency and Demand
Management

In addition to the energy-efficiency programs delivered
through the LDCs, the IESO is committed to encouraging new,
innovative solutions and technologies that will help Ontario
meets its conservation targets.

The IESO’s Conservation Fund helps transform the market
by supporting innovative energy-saving pilots and bringing
ground-breaking new processes, technologies and policies
to market. In 2016, the Conservation Fund committed

$9.5 million to five initiatives. Project examples include:

+ LDC achievable potential studies for their service territories

+ enhancing CanmetENERGY's RETScreen energy-efficiency
software, which provides project feasibility and energy
performance analysis

* supporting an energy conservation study on commercial
freezer temperature modification

* implementing a smart electric vehicle charging pilot for
workplaces.

The LDC Innovation Fund is helping utilities explore new tech-
nologies that can contribute to a modern and efficient grid. The
fund supports program design and testing of new initiatives,
providing LDCs the opportunity to market test the delivery
mechanisms and savings potential of new innovative program
offerings before including them in their CDM plan and budget.
These pilots are also assessed for their potential to be developed
into local, regional or province-wide programs. Results of pilot
programs are shared with other LDCs and the public so that the
LDC community can collaborate and take away key learnings for
their own projects.

In June 2016, the IESO completed an Achievable Potential Study to assess electricity conservation potenti