;y
1/' Ontario

2017 Long-Term Energy Plan — Regional
Development Options and Fuels / Electricity
Outlooks

Working Draft

August 2017



} L Ontario

Agenda for Discussion

Update and decision on infrastructure funding for regional economic development
priorities.

Overview of 2017 Long-Term Energy Plan (2017 LTEP) Outlooks/Forecasts and
confirmation of modelling assumptions:

A. Fuels; and

B. Electricity.

Discussion of inputs into the development of the 2017 LTEP Residential Electricity
Price Forecast:

C. Ontario’s Fair Hydro Plan; and

D. Options to bend the future cost curve for electricity ratepayers.
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1. INFRASTRUCTURE FUNDING OPTIONS FOR
REGIONAL ECONOMIC DEVELOPMENT
PRIORITIES
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Overview

Through consultations and engagement sessions in support of the development of the Ministry of
Energy's 2017 Long-Term Energy Plan (2017 LTEP), many communities highlighted that regional
differences in electricity infrastructure are hindering economic development. Concerns included:

— The impact of declining reliability on load customers; and

— The impact of connection constraints and the costs of system expansion or enhancement for:
o Load customers looking to increase their load profile or set up new facilities

o Generation customers siting new renewable generation.

The Ministry of Energy is proposing to seek provincial and federal capital funding for electricity
transmission and distribution infrastructure that supports economic development and job creation
and develop a program and delivery mechanism.

The Ministry is targeting release of the 2017 LTEP in late September/early October

Consideration / Decision Point:

A decision is required on including language in 2017 LTEP (slide 7). As the language will raise
expectations with stakeholders, there should be a reasonable likelihood that funding can be found,
otherwise it may be preferable to omit reference in 201LTEP, but continue to pursue the funding
outside of 2017 LTEP timelines.
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Potential Project Examples

Category

Examples

Reliability upgrades

* Enhancements to single-circuit lines
which lack redundancy (Approximately
30% of transmission delivery points in
Ontario are supplied by single circuit
lines, primarily in Northern Ontario)

* Upgrades from single-phase to 3-phase
power

* Power quality improvements including
back up generation, ride-through
equipment and micro-grids

Greenstone: Constructing a new transmission line to serve the Greenstone area to address reliability of the

existing transmission system, enable new resource development opportunities and eliminating the need for
mines to develop on-site gas generation.

Wahgoshig First Nation: Upgrading from single-phase to 3-phase to enable housing developments, water
infrastructure upgrades and commercial projects.

Gananoque: Building a second line to Gananoque from Kingston to reduce outages

Cochrane: Northland Power is interested in exploring a microgrid project using its former Non-Ultility
Generator (NUG) to supply businesses in Cochrane

Leeds and Grenville: Greenfield Ethanol and Prysmian Cables have previously expressed concerns with
outages and the need to expand operations

Huntsville: Resolving a power quality issue caused by sensitive electrical equipment, such as those
identified by Kimberly Clark in Muskoka

Connection of new load customer

« Expansions and enhancements of
transmission and distribution
infrastructure to enable load customers
to grow or establish a new connection.

Greater Madawaska: Upgrades to enable growth of the Calabogie Peaks Resort and neighbouring lands.
Prescott and Russell: Upgrades to enable Calypso Water Park, St. Albert Cheese and Skotidakis Goat
Farm to expand

Leamington: Upgrades to enable growth of Agri-business.

Napanee: Goodyear previously sought funding for upgrades to enable an expansion

Red Lake: Updates to enable new and expanded resource developments

Facilitating connection of renewable

generation

* Enhancements to infrastructure to
eliminate connection constraints

Tillsonburg: Upgrades to eliminate transmission constraints to enable to new renewable generation and
participating in Oxford County’s 100% renewable energy by 2050 goal

Committed bulk transmission system
projects underway to reduce costs to
ratepayers

East West Tie: Providing a long-term, reliable supply of electricity to meet the growth in demand and
changes to the supply mix in Northwest Ontario.

Northwest Bulk: Supporting growth and maintain a reliable electricity supply to areas west of Thunder Bay,

including the potential for a future line from Dryden to the Manitoba border to accommodate better
integration of provincial electricity grids and increase intertie capability with Manitoba.
Hawthorne to Merivale Reconductoring: Upgrades to optimize use of Ontario’s interties.
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Federal Infrastructure Funding

The 2017 federal budget includes line items that could be used to support electricity

infrastructure:
Delivery Total Funding Amount Ontario Criteria
Mechanism Allocation
Bilateral $9.2 billion for green TBD [Approx. Priority projects, including those that reduce greenhouse gas emissions,
Agreements infrastructure $2.5 billion]* help communities prepare for challenges that result from climate change
(Negotiated and help build cleaner, better-connected electricity systems.
directly with
P/Ts) y $2 billion for infrastructure TBD [Approx. A broad range of infrastructure projects including the renewal and
projects for rural and northern $500 million]* replacement of energy systems in northern communities, so that remote
communities communities can reduce their reliance on diesel.
Canada $35 billion using loans, loan TBD Focus on large, transformative projects such as regional transit plans,
Infrastructure | guarantees and equity transportation networks and electricity grid interconnections.
Bank investments
- Including $5 billion for TBD Green infrastructure projects, including those that reduce greenhouse
green infrastructure. gas emissions, deliver clean air and safe water systems, and promote
renewable power.
National $220 million to reduce reliance TBD To reduce the reliance of rural and remote communities south of the
Programs on diesel south of 601 parallel 60th parallel on diesel fuel, and support the use of more sustainable,
renewable power solutions.
$4 billion to improve Indigenous | TBD To build and improve housing, water treatment systems, health facilities,
communities, including $2 and other community infrastructure
billion for green infrastructure
$2 billion for a Disaster TBD To support national, provincial and municipal infrastructure required to

Mitigation and Adaptation Fund

deal with the effects of a changing climate.
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* Estimate based on the base and per capita funding provided to Ontario 2014 Building Canada Fund Provincial-Territorial Infrastructure Component. Ontario received approximately 28 per cent ($2.7
billion) of the total P/T allocations of $9.6 billion.
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Provincial Prioritization

The Ministry of Infrastructure (MOI) is seeking input from other ministries on priorities
for federal infrastructure funding.

Energy is proposing capital funding for electricity transmission and distribution
infrastructure that supports economic development on the list of provincial priorities
for federal infrastructure funding.

— Given Ontario’s significant investments to reduce GHG emissions in the province’s supply

mix, funding could help to boost economic development by expanding and enhancing access
to clean power through investments in transmission and distribution infrastructure.

Federal funding would likely require an equivalent provincial contribution.

MOI has indicated that any new provincial infrastructure funding is likely to be
communicated in the 2017 Fall Economic Statement.
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2017 LTEP

LTEP 2017 provides an opportunity to suggest that the government will explore
infrastructure funding for transmission and distribution infrastructure.

As the language will raise expectation with stakeholders, there should be a
reasonable likelihood that funding can be found, otherwise it may be preferable to
omit reference in LTEP, but continue to pursue the funding outside of LTEP timelines.

LTEP could include the following draft language:
Supporting Regional Economic Development

Electricity transmission and distribution infrastructure is built on a “beneficiary pays” basis. This is done
so the cost of any improvement benefitting only certain customers is not borne by all ratepayers.
Customers that require an expansion or enhancement of the system must pay the costthemselves of
upgrading their connections.

In some cases, however, improved electricity infrastructure provides broader community and regional
benefits by supporting, for example, economic development and job creation. There may be specific
electricity infrastructure projects that could unlock the economic potential of a region but face barriers
due to the “beneficiary pays” approach.

Ontario will explore ways to use federal or provincial infrastructure funding and federal economic
development funding to support electricity transmission and distribution infrastructure that supports
regional economic development. This approach balances the need to support economic development
with the protection of ratepayers.
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2017 LTEP - Timeline

* The Ministry of Energy is targeting release of the LTEP in Fall 2017.

Sept. 2016
Technical Reports

IESO published its
Ontario Planning Outlook
(OPO) on Sept 1/16

The Ministry published
the Fuels Technical
Report (FTR) on Sept
30/16

Sept/Oct 2017
Table LTEP

Sept/Oct 2017
Table Agency Directives

= Ministry to table LTEP
document and
implementation directives

Oct. 2016 — Jan. Feb. 2017-
) ly 26, 2017
2017 June 2017 July 26, 20
. Cabinet Approval-
LTEP Policy s
LTEP Initiatives
Engagement Development
Included 17 in-person = Ontario’s Fair Hydro = ENERGY seeking

sessions, 17
indigenous sessions,
online tools, and

Plan policies developed
and announced;
implementation begins

approval on policy
and program
initiatives to prepare

EBR posting » ENERGY developed final LTEP and
LTEP initiatives implementation
directives
Sep/Oct Fall 2017
2017 FaI! 20?7 Implementation
Publish Legislative Plan
LTEP LR Development

= |ESO and OEB develop
implementation plans
based on directives

Final LTEP published® Propose legislative
on Ontario.ca amendments to enable
Minister issues the province-wide
Cabinet-approved implementation of
implementation Green Button and the
directives to IESO expansion of Ontario’s
and OEB Net Metering initiative
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Aug. 31, 2017
Cabinet Approval-
LTEP Outlooks

ENERGY will seek
Cabinet approval of
supply, demand,
emissions and price
outlooks for inclusion in
final LTEP

Dec. 2017
Implementation
Plan Approval

Implementation plans
submitted to Minister of
Energy for approval
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A. 2017 LTEP - Fuels Outlooks and Forecasts

A Fuels Technical Report (FTR) was prepared in 2016 to assist in development of the 2017 LTEP.
— The FTR outlined five scenarios based on the same primary assumptions contained in the Independent
Electricity System’s (IESO) Ontario Planning Outlook (OPO) with additional “fuels only” initiatives considered
in FTR Outlooks E and F.

Fuels modelling for 2017 LTEP aligns with IESO’s Updated Outlook for electricity (i.e., higher
electric vehicle uptake from Outlook C/D and updated prices carbon and natural gas).

From there, two options are proposed:

1. |IESO Updated Outlook + Outlook F (Fuels Only)

— IESO Updated Outlook with the following FTR Outlook F fuels only assumptions:

o Natural gas demand-side management (e.g., conservation, building efficiency);

o Renewable natural gas; and

o Lower-carbon fuels for transportation (e.g., natural gas, ethanol, biodiesel).

2. Outlook F (Electricity and Fuels)

— FTR Outlook F assumptions (i.e., which includes electrification of space and water heating from IESO

Outlook D). Note: This approach would affect the 2017 LTEP modelling of electricity demand,
emissions and price.
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A. 2017 LTEP - Fuels Demand Outlook

* The chart below compares fuels demand under: IESO’s Updated Outlook, IESO’s Updated Outlook +
Outlook F (Fuels Only) and Outlook F (Electricity and Fuels).

 The IESO’s Updated Outlook + Outlook F (Fuels Only) scenario would lead to a reduction of fuels

demand of 14% by 2035 relative to IESO’s Updated Outlook.

* The Outlook F (Electricity and Fuels) scenario would lead to a reduction in fuels demand of 19% by

2035 relative to IESO’s Updated Outlook.
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A. 2017 LTEP - Fuels Emissions Outlook

MT of CO2e

The chart below show that greenhouse gas (GHG) emissions from Ontario’s fuels sector are
expected to decline as a result of electrification of vehicles, as well as conservation and alternative
fuel-switching.

The IESO’s Updated Outlook + Outlook F (Fuels Only) scenario would lead to a reduction in fuels
sector GHG emissions of 19% by 2035 relative to IESO’s Updated Outlook.

The Outlook F (Electricity and Fuels) scenario would lead to a reduction in fuels sector GHG
emissions of 36% by 2035 relative to IESO’s Updated Outlook.
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A. 2017 LTEP - Residential Natural Gas Bill Outlook

The chart below shows the residential bill under: IESO’s Updated Outlook, IESO’s Updated Outlook + Outlook F (Fuels Only)
and Outlook F (Electricity and Fuels). Analysis is ongoing to ensure appropriate scenario modelling and bill treatment.

The 2017 LTEP could include a forecast of residential natural gas bills to illustrate the upward pressure from higher
commodity costs, increasing impact of carbon prices and the higher costs of introducing alternative fuels into the supply mix
(e.g., renewable natural gas).

Bills relative to IESO’s Updated Outlook decline in other scenarios due to lower residential natural gas demand (i.e., less
commodity and carbon costs), partially offset by higher RNG costs. Demand declines due to conservation measures.

Typical Residential Natural Gas Bill
(with tax, nominal $ per month)
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A. Considerations/Recommendations

Pending further analysis, IESO’s Updated Outlook + Outlook F (Fuels Only) is
recommended as it:

— Accounts for conservation initiatives such as building energy efficiency upgrades through the
use of demand-side management;

— Includes a renewable natural gas component; and
— Accounts for the adoption of lower-carbon fuels within the transportation sector (which would

include such fuels as ethanol, biodiesel, and natural gas, likely in the form of compressed
natural gas or liquefied natural gas).
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B. 2017 LTEP - Electricity Outlooks and Forecasts

The Long-Term Energy Plan (LTEP) is the energy sector’s roadmap. It includes 20-year outlooks /
forecasts, and identifies initiatives to position the energy sector for the future. Past LTEPs have
included:

— Forecast of typical residential electricity bills
— Electricity Demand Outlook;
— Electricity Supply Outlook; and

—  Emissions Outlook.

The introduction of Ontario’s Fair Hydro Plan (OFHP) has impacted the residential electricity bill by
reducing costs in the near term. Over the long-term the incurred debt will be repaid by electricity
consumers.

ENERGY and its agencies are also considering options to remove costs from the electricity system
through efficiencies, other funding sources and supply mix decisions.

Savings from the-IESQO’s Market Renewal of up to $5.2 billion over a 10-year period beginning in

2021 have been incorporated into the electricity outlooks. See appendix stide-40-for more detail.
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B. 2017 LTEP - Residential Price Forecast

« The 2017 LTEP will include an updated residential electricity bill forecast.
« LTEP residential bill forecasts have followed a trend of being lower than the prior LTEP.

e Current OFHP forecasts remain below the 2013 LTEP curve (using 750 kWh per month) for the
duration of the forecast period.
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B. 2017 LTEP - Electricity Demand Outlook

* The following chart compares the demand forecast in 2013 LTEP, IESO'’s outlook publically
released in September 2016 (Outlook B), and the new updated outlook for 2017 LTEP.

* The updated outlook is based on Outlook B with increased EV uptake (2.4 million EVs by 2035)
and recent sector updates (about 5 TWh higher than Outlook B by 2035).
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18 GW of supply resources will reach the end of their contact term by 2035. There will
be a need for additional resources in the early 2020s.
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B. 2017 LTEP - Electricity Emissions Outlook

* With the retirement of coal plants, greenhouse gas (GHG) emissions have dropped by over 80% in
the past 10 years. Today, Ontario electricity sector GHG emissions represent about 2% of Ontario’s
overall economy-wide GHG emissions.

* The trend of lower emissions is forecast to continue over the planning outlook.

* IESO is undertaking analysis of new scenarios including a flat GHG outlook and a declining GHG

outlook.
40 GHG emissions could be reduced further during this period
o with additional clean energy and/or conservation (e.g.,
Q 35 clean imports, additional renewables, lower demand). Note:
S These measures would increase total system cost. As the
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ot costs would be associated with emission reductions, these
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3. INPUTS INTO THE DEVELOPMENT OF THE 2017
LTEP RESIDENTIAL ELECTRICITY PRICE
FORECAST
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2017 LTEP — Residential Electricity Price Forecast

The 2017 LTEP price forecast needs to show progress at lowering costs relative to the 2013 LTEP.

The modelling assumptions for 2017 LTEP Residential Electricity Price Forecast
include:

— Benefits from implementing IESO’s Market Renewal which includes a number of initiatives
focused on more efficiently meeting demand; and

— Ontario’s Fair Hydro Plan (OFHP).

A decision is required on actions to mitigate increases in the residential bill, in the near, medium
and long term, including:

I.  Adjusting the rate of inflation;
II.  Finding Greater Efficiencies (e.g., incenting further efficiencies in the distribution sector); and
[ll.  Other measures:

a) Funding conservation from Greenhouse Gas Reduction Account (GGRA) proceeds;

b) Funding options or suspension of existing and/or planned renewable initiatives; and

c) Enhancing existing measures (e.g., the Ontario Rebate for Electricity Consumers (OREC)).
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A. Ontario’s Fair Hydro Plan

The Ontario Fair Hydro Plan Act, 2017 requires the Minister of Energy to calculate the “Fair
Allocation Amount” (FAA) for each 6-month period to 2047.

— The FAA is the accumulated difference between the allocation of clean energy costs and any associated
financing costs payable by specified consumers under the OFHPA and the allocation of clean energy costs
that would have been payable by those same consumers absent the OFHPA.

The FAA aligns clean energy costs with clean energy benefits into the future.

The Minister is required by the Act to provided the FAA to the Ontario Power Generator (OPG) as
Financial Services Manager.
— The FAA is expected to be set out in a letter from the Minister to OPG.

The FAA is a constraint on the debt that the Financial Services Manager can finance.

This is an important input in the development of the 2017 LTEP residential price forecast curve
(i.e., the forecast cannot be finalized until the OFHP payback period is finalized).

The FAA is necessary for the development of a Financing Plan by OPG and must precede the

rating and sale of the asset (Summer/Fall 2017 TBC).
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A. Ontario’s Fair Hydro Plan — Fair Allocation Amount

Under current OFHP forecasts, residential electricity rates would increase at an average rate of

about 6% between the end of the inflationary cap until the recovery period (i.e., 2021-2027).

significantly impact the price forecast.

Demand, interest, financing, technology performance and system cost assumptions can
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Note: Based on a preliminary July 2017 forecast; forecast is subject to change. Assumes 30-year financing period and a nominal interest rate of 5% (compounded monthly).

forecast beyond 2035 is extrapolated.



} L Ontario

A. Ontario’s Fair Hydro Plan — Fair Allocation Amount (cont’d)

Considerations

* The Fair Allocation Amount (FAA) forecast includes a period capped at inflation and is consistent

with the Ontario Fair Hydro Plan Act, 2017.

* Under the OFHPA, the recovery of debt created by the deferral of electricity charges must
reasonably align with the fair allocation of clean energy costs.

* Under the FAA, the typical residential electricity bill increases by an average rate of about 6%
between the end of the cap period until the recovery period.

« Smoothing post the inflationary cap period would provide a larger medium-term benefit to Regulated
Price Plan (RPP) eligible consumers when compared to the FAA curve. However, smoothing results

in increases above the FAA for the period 2026 to 2047.

— Further smoothing at an annual 5% increase after inflation cap ends provides puts additional pressure on the

incurred debt and represents a cumulative funding gap of $3.5 billion over the same time period when
compared to the FAA forecast.

Fiscal Year Impact of the Funding Gap 17-18 | 18-19 | 19-20 | 20-21 21-22 | 22-23 | 23-24 | 24-25 | 25-26 | 26-27 | 27-28 | 28-29 | 29-30

30-31

5% Smoothing 0.0 0.0 0.0 0.0 0.2 0.5 0.6 0.7 0.7 0.6 0.2 n/a n/a

n/a
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B. Bending the Future Cost Curve for Electricity Ratepayers

The 2017 LTEP is an opportunity to profile several initiatives to bend the future cost curve for OFHP-eligible and
ineligible ratepayers that could include:

l. Adjusting the rate of inflation;
II.  Finding Greater Efficiencies (e.g., incenting further efficiencies in the distribution sector);
[ll.  Other measures
a) Funding conservation from Greenhouse Gas Reduction Account (GGRA) proceeds;
b)  Funding options or suspension of existing and/or planned renewable initiatives; and
¢) Enhancing existing measures (e.g., the Ontario Rebate for Electricity Consumers (OREC)).

The above initiatives reduce the rate increases during recovery period for OFHP-eligible electricity consumers,
while simultaneously providing longer term persistent benefits to all ratepayers.

— Options Il, lli(a) and llli(b) above benefit all electricity consumers because it decreases total GA. Consumers that pay
disproportionately more GA than other consumers (i.e., Class B) would see a greater reduction than consumers that
pay lower GA (i.e., Class A). For example, under current forecasts, every $100 million removed from GA reduces
Class B rates by about $0.76/MWh.

Bending the future cost curve could be achieved through a combination of these initiatives. A summary of each is
provided in the following slides.

Both the fuels and electricity systems are adaptable and provide the opportunity to be leveraged to support the
province’s economy-wide greenhouse gas (GHG) emissions reduction targets.

— In order to achieve Ontario’s economy-wide GHG targets, increased electrification and additional investment beyond
what is envisioned in the 2017 LTEP would be necessary. The Ministry and IESO continue to consider the costs
related to these investments (e.g., displacement of some conventional fuels with less carbon-intense alternatives, new
emissions-free generating capacity, etc.) and further analysis is pending.
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I. Adjust the Inflationary Cap

return to the Fair Allocation Amount (FAA).

OFHP modelling previously based on 3% “rate of inflation”.

Under Ontario’s Fair Hydro Plan (OFHP), typical residential bills would increase at the “rate of inflation” for four years.
Increasing this cap would have the effect of reducing the incurred debt and smoothing the step change in rates when they
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—— Pre OFHP Direct to FAA with 3.0% "inflationary" increase —— Direct to FAA
2017-|2017-[2018-(2019-|2020-|2021-(2022-|2023-(2024-(2025-|2026-[2027-(2028-|2029-|2030-|2031| 2032- [2033-(2034-|2035-[2036-2037-|2038-|2039-(2040-|204 1-[2042-(2043-|2044-|2045-2046-|2047-{2048-,
May | Jul | May | May [ May | Jul | May | May | May | May | May | May | May | May | May [-May| May | May | May [ May | May | May | May [ May [ May | May | May | May | May | May | May | May | May
IAverage residential bill 136 | 121 | 124 | 126 | 129 | 133 | 142 | 150 | 159 | 167 | 174 | 178 | 183 [ 188 | 195 [193| 198 | 199 [ 197 | 196 | 196 | 195 [ 195 | 195 [ 195 | 195 | 194 | 194 | 194 | 194 | 194 [ 194 | 173
IChange in bill (%) n/a 10_8% 2.0%(2.0% | 2.0% | 3.5% | 6.5% [ 5.8% [ 5.9% [ 5.3% [ 4.3% [ 2.2% [ 2.5% [ 2.7% | 3.9% |-0.8%]| 2.3% | 0.7% |-0.8%-0.9%]-0.1%-0.1%-0.1%-0.1%|-0.1%|-0.1%|-0.1%-0.1%-0.1%-0.1%-0.1%|-0.1% 10_4%
ITotal Accumulated Debt ($B) 02 (10|33 |58|85|11.5|13.7|155|17.1|18.2|19.1|20.0|20.7 |21.1(20.9)20.7| 20.2 | 19.6 [ 18.8(17.9(17.0[16.0|14.9|13.8(125(11.2| 98 | 82 | 66 | 49 | 3.0 | 1.0 | 0.0
IAverage residential bill 136 | 121 | 125 | 129 | 132 | 136 | 145 | 153 | 162 | 169 | 173 | 177 | 182 | 187 | 194 [192| 197 | 198 [ 195 | 193 | 193 | 193 [ 193 | 193 [ 193 | 192 | 192 | 192 | 192 | 192 [ 191 [ 191 | 173
IChange in bill (%) n/a 10_8% 3.0% (3.0% [3.0% [2.8% [6.2% | 5.7% | 6.0% | 4.0% | 2.8% | 2.2% | 2.5% | 2.7% | 3.9% [-0.8%]| 2.3% | 0.7% |-1.4%|-0.9%-0.1%-0.1%-0.1%-0.1%-0.1%(-0.1%(-0.1%|-0.1%|-0.1%(-0.1%|-0.1%(-0.1%]|-9.4%
ITotal Accumulated Debt ($B) 02 (10|32 |55|80|106|124|14.0|15.2|16.0|16.9|17.7|184|18.8(18.6|18.4| 17.9 |17.3|16.6[15.8[15.0(14.1|13.2|122(11.1| 99 | 86 | 73 | 59|43 |27 | 09| 0.0

Note: Based on a preliminary July 2017 forecast; forecast is subject to change. Assumes 30-year financing period and a nominal interest rate of 5% (compounded monthly). Pre-OFHP { # }
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. Adjust the Inflationary Cap (cont’d)
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—— Pre OFHP Direct to FAA with 3.0% "inflationary" increase —— Direct to FAA
2017-May | 2017-Jul | 2018-May | 2019-May | 2020-May | 2021-Jul | 2022-May | 2023-May | 2024-May | 2025-May
Average residential bill 136 121 124 126 129 133 142 150 159 167
IChange in bill (%) n/a -10.8% 2.0% 2.0% 2.0% 3.5% 6.5% 5.8% 5.9% 5.3%
Total Accumulated Debt ($B 0.2 1.0 3.3 5.8 8.5 115 13.7 15.5 17.1 18.2
Average residential bill 136 121 125 129 132 136 145 153 162 169
IChange in bill (%) n/a -10.8% 3.0% 3.0% 3.0% 2.8% 6.2% 5.7% 6.0% 4.0%
[Total Accumulated Debt ($B) 0.2 1.0 3.2 5.5 8.0 10.6 12.4 14.0 15.2 16.0
Considerations

. The four-year inflationary cap has been publicly communicated.

. Inflationary increases are specified in O.Reg. 195/17 to be applied by the Ontario Energy Board (OEB) when setting
Regulated Price Plan (RPP) rates. This regulation would need to be amended to alter or extend the increase cap.

. A 3.0% increase during the inflationary cap period reduces the incurred debt by $1.7 billion from 2018-2021.
Furthermore, residential electricity rates would increase at an average rate of about 5.5% between the end of the
inflationary cap until the recovery period (i.e., 2021-2027).
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. Adjust the Inflationary Cap (cont’d)
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-Jul -May -May -May -Jul -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May -May
——Direct to FAA 1.0 33 58 85 11.513.7 155 17.1 18.2 19.1 20.0 20.7 21.1 20.9 20.7 20.2 19.6 18.8 17.9 17.0 16.0 14.9 13.8/125 11.2 9.8 82 6.6 4.9 3.0 1.0 0.0

Direct to FAA with 3.0% "inflationary” increase = 1.0 3.2 55 8.0 10.6 124 14.0 152 16.0 16.9 17.7 18.4 18.8 18.6 18.4 17.9 17.3 16.6 15.8 15.0 14.1 13.2 122 111 99 86 73 59 43 27 09 0.0

Considerations

« Raising the “inflationary” increases during the cap period reduces total accumulated OFHP debt as
shown in the summary provided above.
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Il. Finding Greater Efficiencies — Distribution Sector Savings

. Ontario’s distribution sector represents $3.6 billion in annual costs, and typically makes up ~20% of the average residential
electricity bill.

. The 2012 Ontario Distribution Sector Review Panel (ODSRP) Report proposed that there was opportunity for $1.7 billion in savings
over 10 years through capital planning optimization and operations, maintenance and administrative (OM&A) reductions as a result
of LDC consolidation.

. While the ODSRP recommended legislating LDC consolidation, the majority of the savings they identified were in OM&A costs.
These cost reductions could be targeted through other regulatory mechanisms, with a stretch savings target of about $ 135 million,
to be sustained year over year.

Considerations

. Through LTEP, the Ministry will request the Ontario Energy Board (OEB) via the LTEP implementation directive to use its authority
to create more effective tools to harvest more efficiencies and savings in the distribution sector. Examples of potential mechanisms
include:

—  Financial penalties for LDCs who do not meet performance expectations;
— Requiring LDCs to partner and share back office services; and

—  Modernizing regulatory compliance processes to reduce costs.

. The Ministry will also ask the OEB to revaluate its performance mechanisms to ensure that high-cost LDCs are becoming more
efficient through the years and ensure clear metrics are in place to allow for proper evaluations of the low performing LDCs (e.g.
further strengthen the scorecard that is already in place by the OEB that evaluates LDCs on various metrics and make it publicly
available).

. Analysis is on going to develop a proportional estimate for a typical Toronto Hydro customer.
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lli(a). Other Measures — Funding Conservation from
GGRA Proceeds

* Removing conservation costs from the Global Adjustment (GA) starting in 2018 reduces accumulated debt
associated with OFHP by $3.2 billion from 2021 to 2029 under the scenario that directly returns to the FAA curve
after the capped period.

Considerations

« The Ministry could take steps to further reduce the cost curve by transferring the cost of electricity conservation and
demand management (CDM) programs, either in whole or in part, from rates to the Greenhouse Gas Reduction
Account (GGRA):

— The Conservation First Framework (CFF) and Industrial Accelerator Program (IAP) are in place until December 31,
2020, however transferring the costs of programs from rates to the GGRA could begin in 2018.

. Removing conservation costs from the Global Adjustment (GA) could achieve ratepayer cost reductions starting in
2027:
—  While less debt and interest is accrued in early years, the OFHP holds bills low until 2027.

. Initiatives funded through GGRA must undergo annual approval by the Minister of the Environment and Climate
Change, are subject to fluctuations in the revenue amounts collected through Cap and Trade audits, and will
compete with other GHG reduction initiatives.

. GA funding could be used as a backstop for CDM programs if GGRA funding was not available in a given year.

. Conservation must be considered in the context of supply/demand planning. Therefore, its recommended that the
Ministry and its agencies continue to maintain oversight of conservation programs even if funded by GGRA.
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lli(b). Other Measures — Supply Mix Funding Options or Suspension

There are several supply mix and funding options to reduce system costs that achieve similar outcomes:
— Suspending current and/or planned renewable initiatives; or
— Funding current and/or planned renewable costs from a different source (e.g., GGRA, federal funding).

Considerations

Similar funding systems are in place already in Canada. Alberta funds its renewable generating resources with funds
generated through its carbon tax.

Shifting the funding of a percentage (10%) of renewable costs from the Global Adjustment (GA) to the GGRA
starting in 2017 would result in cumulative savings of $7.4 billion, a portion of which would accrue to OFHP
consumers (analysis ongoing).

— The required GGRA funding would be variable due to changes in renewable capacity and generation, and well as
variability in the wholesale electricity price.

— Funding renewables would reduce available GGRA funding for other programs and initiatives.

— There would be additional administrative burden to shift, manage and track a subset of total renewable costs.

Not proceeding with MicroFIT 2017 and FIT 5, and exiting LRP1 contracts would result in cumulative savings of over
$1.5 billion.

— LRP 1 contracts have already been issued. Contract amendments or terminations without the consent of developers
could result in legal proceedings against IESO and the Province.

Similar to seeking federal funding for transmission infrastructure, the 2017 LTEP could represent an opportunity to
seek federal funding for renewable generation.
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lli(c). Other Measures — Enhancing Existing Measures (OREC)

* Enhancing the Ontario Rebate for Electricity Consumers (OREC) would reduce consumer bills
by shifting costs to the tax base.

* Rate relief could be provided through on-bill rebates and ‘shaped’ to align with the post-inflation
cap annual funding gap.

Considerations
« There will be a fiscal impact on the province resulting from increasing OREC funding.

«  Should smoothing be provided to OFHP eligible consumers, increasing OREC funding could be
combined with other initiatives to meet the funding gap between the FAA forecast and required
funding.

« Potential impacts on OFHP accounting are still being analyzed.
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Infrastructure Funding Options — Program Design Considerations

* An overview of program design considerations is included in the chart below. Program design and
delivery is highly dependent on the source of funding, which may include specific targeted priorities.

Reliability upgrades: Enhancements to single-circuit lines which lack redundancy, power quality improvements including
back up generation, ride-through equipment and micro-grids, and upgrades from single-phase to 3-phase power
Connection of new load customers: Expansions and enhancements of transmission and distribution infrastructure to enable
Focus Areas load customers to grow or establish a new connection. Afund could also target only location-constrained loads, such as
mines, which are often located in remote areas without access to existing infrastructure.

Facilitating connection of renewable generation: Enhancements to infrastructure to eliminate connection constraints to
advance clean energy projects.

Projects could be evaluated based on criteria such as:
— Number of jobs created
— Amount of private sector investment
— Supported by or aligned with regional and/or community energy plans and regional growth plans
— Ownership by or partnership with Indigenous communities
— Alignment with environmental objectives (i.e. reducing natural gas behind the meter generation or diesel back up)

Eligibility Criteria

Depending on the amount of funding available, the program could target a few large, high impact projects, many smaller
projects or include streams targeting projects of different size and impact.
— For comparison purposes, the proposed 230 kV line in Greenstone is estimated at approximately 00 million, with
a potential benefit to present and future companies. Resolving a power quality issue caused by sensitive electrical
equipment, such as those identified by Kimberly Clark in Muskoka could be in the $0.5 million range, though the
benefit would be only to one company.

Scale

Provincial and federal governments could contribute a percentage of overall project costwhile still requiring capital
investment from the benefiting customer(s). Depending on the nature of the infrastructure, the fund could be rebalanced by
payments from customers who benefit from the infrastructure later.

Federal/Provincial
Contribution

Regional and
Indigenous
Representation

The program could target projects province-wide or include dedicated regional streams and/or a dedicated stream for
Indigenous communities.
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Infrastructure Funding Options — Program Delivery Considerations

* Program delivery considerations include the delivery model, application process and governance.

« Delivery considerations are highly dependent on the source of funding, which may include specific
delivery mechanisms.

The Ministry could deliver the program or capitalize on existing economic
development programs with a new electricity infrastructure stream.

Existing programs supported by MEDG and MNDM, such as the Northern Ontario
Delivery Model | Heritage Fund’s Strategic Economic Infrastructure Fund or the Ontario Economic
Development Funds could be leveraged to deliver the program.

Existing programs contribute in the range of $1-10 million per project, depending
on the number of jobs created.

Application Depending on the nature and amount of the funding, the program could include a
Process single “one time” application window, or rolling applications over a number of years.

Depending on the delivery model, financial oversight of committed funds will need
Governance/

to be considered. Capitalizing on existing delivery mechanisms would eliminate the

ovaEEn: need to create new oversight procedures.
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Fuels Modeling Assumptions — Summary

IESO’s Updated Outlook adds the following to IESO’s OPO Outlook B, by 2035:

An additional 1,400,00 light-duty electric vehicles (EVs) and 30,400 heavy duty EVs.

IESO’s Updated Outlook + Outlook F (Fuels Only) adds the following to IESO’s Updated Outlook
by 2035:

Building Envelope Improvements: 600,000 single family fossil-fuel heated dwellings improve building envelope
to reduce heating load by 20 GJ/year;

Building Envelope Improvements: 255,000 multi-family fossil fuel heated dwellings improve building envelope
to reduce heating load by 9 GJ/year;

Building Envelope Improvements: 6% reduction in heating load for fossil-fuel heated commercial buildings;

Transportation Sector Fuel Switching: Additional 1.3 billion litres of ethanol, additional 2 billion litres of
biodiesel /renewable diesel, switching from diesel to natural gas / hydrogen / propane, etc.;

Renewable Natural Gas (RNG): 155 PJ of RNG injected into the system; and
Mode switching: Additional urban trips on buses (instead of cars).

Outlook F (Electricity and Fuels) adds the following to IESO’s Updated Outlook + Outlook F (Fuels
Only) by 2035:

Electrification: 2,100,000 households upgrade/switch from natural gas to electricity for heating;

Electrification: 80 million square metres of commercial floor space switches from natural gas to electricity for
heating;

Electrification: 57 PJ of industrial fossil fuel demand switches to electric equivalent; and
Mode Switching: Incremental 39,000,000 trips using electrified public transit.
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Bending the Cost Curve for Electricity Ratepayers

The government has indicated publicly that the upcoming 2017 LTEP will continue the trend of
taking costs out of the electricity system and making it more affordable for ratepayers.

Ontario has taken a number of actions to lower electricity costs for all consumers by:

— Deferring investments in generation (e.g., new build nuclear), improving market efficiency (e.g., wind dispatch)
and decreasing the cost of renewable procurements (e.g., Green Energy Investment Agreement (GEIA)
renegotiation, decreasing Feed-In Tariff (FIT) prices, competitive Large Renewable Procurement (LRP));

— Increasing cost effectiveness and improving efficiency by adopting new electricity market approaches (e.g., no
NUG contract extensions and demand response);

— Suspending the LRP Il and the Energy from Waste Standard Offer Program (EFWSOP) — up to $3.8 billion in
cost savings; and

— Limiting FIT5 procurement target to 150 MW and suspending future FIT procurements — an average annual
savings of $15 million.

ENERGY and its agencies are also considering options to remove costs from the electricity system
through efficiencies, other funding sources and supply mix decisions.
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Improving Processes — IESO’s Market Renewal

IESO’s Market Renewal includes a number of initiatives focused on more efficiently meeting demand over the near
and longer terms. Market Renewal includes the following:

— Introduce a Day-Ahead Market based on a Single Schedule Market to provide greater certainty to market participants
and lower the cost of producing electricity.

— Reduce the cost of scheduling and dispatching resources to meet demand as it changes from hour to hour and minute to
minute through Enhanced Real-Time Unit Commitment.

— More efficiently manage unexpected short-term changes on the system by enabling More Frequent Intertie Scheduling.

— Improve the way Ontario procures resources to meet our longer-term supply needs by implementing an Incremental
Capacity Auction.

Considerations

An independent third party report estimates that benefits from IESO's Market Renewal could reach up to $5.2 billion
over a ten-year period beginning in 2021. Note: IESO has incorporated some of this saving into its current Outlook
for electricity system costs and residential bills (i.e., Through reduced capacity payments for generators once their

contracts expire).

In addition to the up to $5.2 billion in estimated benefits, non-quantified benefits are likely to deliver additional value,
for example:

— Inefficiencies in the current market design need to be managed using extensive time and resources including expensive
external legal expertise and consultants.

In other jurisdictions that went through similar changes, actual efficiencies realized have been greater than those
expected often because of the non-quantifiable benefits.

- For example, Southwest Power Pool, a system operator covering 14 U.S. states, realized $1 billion in savings over a two
year period compared to an expected saving of $400 million.
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