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Back to the Future - Pendulum Swinging
to Markets: Will Ontario Get it Right?

Over the past few months, there has been much
concern (and justifiably so) over rising electricity
costs to Ontario’s customers. In part due to this
concern, the Ontario Government suspended the
Large Renewable Procurement and just announced
cancellation of the last round of procurements under
the Feed-in Tariff Program. Clearly, there is now
heightened awareness to cut costs within Ontario’s
electricity sector.

We believe these cost issues are pushing the
Ontario Government to find avenues towards
potential resolutions, and one of these avenues is
the Independent Electricity System Operator’s
(IESO’s) Market Renewal Initiative. This is evident
based on the Ministry of Energy’s remarks at the
Association of Power Producers of Ontario’s
annual banquet on November 15, 2016 and then at
the November 28, 2016 Empire Club of Canada
luncheon.

While Ontario’s wholesale electricity market should
evolve through the Market Renewal Initiative, many
Ontario-specific conditions and factors must be
taken into account. First, Ontario’s Climate Change
Action Plan will serve as a foundation within the
forthcoming Ontario Government’s revised Long-
Term Energy Plan which will set electricity policy.
wholesale

Therefore, evolution of Ontario’s

electricity market must result in outcomes to meet
policy objectives. Second, Ontario’s supply mix is
heavily ‘baseloaded’ with a very high concentration
of non-emitting resources with high fixed costs and
low marginal costs. We believe this supply mix will
pose unique challenges to evolve Ontario’s
wholesale market design, and therefore somewhat
limiting application of some components of the U.S.
wholesale market designs. Because of these
challenges, any wrong turns in the evolution of
Ontario’s wholesale market could actually result in
higher costs to Ontario’s electricity ratepayers — so
let’s take the time to get it right!
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KEY ACTIVITIES NEXT 90 DAYS

Dec 19: IESO Market Renewal Initiative
Stakeholder Meeting

Jan 10: IESO Technical Panel Meeting

Jan 24: IESO Interchange Enhancements
Meeting

Feb 1: IESO Stakeholder Advisory Committee
Meeting

TBD: IESO Capacity Exports Webinar



IESO STAKEHOLDER
ENGAGEMENT

IESO Continues to Move Forward with Market
Renewal Initiative

The next meeting for the Market Renewal
Stakeholder Engagement will be held on December
19, 2016. The purpose of this initiative is to explore
future changes to Ontario’s wholesale electricity
market. Market Renewal Initiative activities have
been underway since April 2016, which have
included the formation of a Market Renewal
Working Group (MRWG) in August 2016, and
plans to develop a Benefits Case and Workplan into
2017.

e The MRWG is providing insight, technical
expertise, and advice to support
development and implementation of Market
Renewal initiatives.

e The forthcoming IESO Benefits Case will
assess potential benefits of proposed
changes to Ontario’s wholesale electricity
market.

e Upon acceptance of the Benefits Case, the
subsequent Workplan will set out specific
wholesale electricity market design changes
to be implemented and define timelines for
completing this work. The design changes
have been captured under three work
streams: energy, capacity, operability.

During the upcoming all-day stakeholder session,
the IESO is expected to have in-depth review and
discussion with stakeholders on the preliminary
findings for the market renewal benefits case.

Details on the Market Renewal Initiative are
available here.

Power Advisory has reviewed the IESO and Brattle
Group (IESO'’s consultant) materials which will be
presented on December 19. On balance, there 1s
enough evidence through existing market operations
and empirical results from other studies (IESO and
other ISOs/RTOs) to warrant in depth and detailed
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exploration and investigation of ways to evolve and
enhance Ontario’s wholesale electricity market.
However, some components and applications of the
studies used by Brattle Group to conclude their
preliminary findings methodologically requires
much more examination, scrutiny, and consultation
with market participants and stakeholders. While
the IESO is very motivated to implement Market
Renewal Initiatives, market design changes will
take time and be controversial. The IESO has stated
an expected 2-4 years will be required to complete
consultations and design work before implementing
most initiatives contemplated under the Market
Renewal Initiative.

Possible Changes to RT-GCG Program are
Forthcoming

The last meeting of the Real-Time Generation Cost
Guarantee (RT-GCG) Program Cost Recovery
Framework engagement was held on December 15,
2016. Under this consultation, the IESO is
proposing a new cost recovery framework that will
increase the clarity and transparency of costs that
market participants are eligible to submit to IESO
for recovery, essentially applicable to gas-fired
generators. The purpose of this meeting was to
continue stakeholder discussions regarding the
allocation of planned maintenance costs under the
RT-GCG program. More information on the RT-
GCG Program Cost Recovery Framework
engagement is available here.

Meetings held under the RT-GCG stakeholder
engagement have been contentious. Recently,
stakeholders expressed concerns that the IESO’s
proposed changes are “band-aid” solutions, and that
despite the many months of open and one-on-one
discussions, a fair and reasonable set of market rule
changes have not been developed. However, with
the release of the November 2016 Market
Surveillance Panel (MSP) Report, the I[ESO faces
increased pressure to address inefficiencies
associated with the RT-GCG Program. The MSP
Report is discussed in a future section of this
Market Update report.
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http://www.ieso.ca/Pages/Participate/Stakeholder-Engagement/Market-Renewal.aspx
http://www.ieso.ca/Pages/Participate/Stakeholder-Engagement/RT-GCG-Program-Cost-Recovery-Framework.aspx

IESO Update on Interchange Enhancements Project

In late Fall 2015, the IESO introduced the
Interchange Enhancements Project. The purpose of
this project is to improve the management of
existing interchange scheduling related tasks. A
public information session on this project was held
via webinar on November 29, 2016. The objective
of the meeting was for the IESO to provide a high-
level overview, propose changes related to
interchange scheduling tasks, and receive
stakeholder feedback on the project. Proposed
changes include the following:

e Introduction of a new e-tag ID mandatory
window for e-tag ID revisions (which
effectively extends the unrestricted period
during which e-tag IDs can be changed);

e Automatic alignment of IESO schedules and
e-tags; and

e Movement of the e-tag submission deadline
to an earlier time prior to dispatch hour to
allow Control Room Operator to implement
management reliability control actions more
effectively.

Feedback on the proposed changes were requested
by December 13, 2016. The Interchange
Enhancements Projects will continue in the analysis
and design phase with the expected completion of a
detailed design in March 2017 and anticipated
project closure in December 2017. The next
meeting will be scheduled for January.

The November 29 Interchange Enhancements
presentation is available here.

The IESO has identified several expected project
outcomes as the primary benetits of the Interchange
Enhancements Project. These benefits include
reduced time on the phone between Market
Participants and the IESO Control Room Operator
along with reduced manual tasks and associated
errors related to interchange scheduling.

Demand Response Auction Held in Early December

On December 7 and 8, 2016, the IESO held the
province’s second annual demand response (DR)
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capacity auction. Of the capacity auctioned, 809.3
MW were qualified for the Summer commitment
period (5/1/17-10/31/17) and 806.4 MW were
qualified for the Winter period (11/1/17- 4/30/18).

All information regarding the DR auction can be
found here.

IESO Introduces Updates to the Transmission Rights
Market

On December 12, 2016, the IESO held an
informational webinar regarding forthcoming
updates to the Transmission Rights (TR) Market. At
the webinar, the IESO outlined updates to both the
reports and process that were part of Phase I of an
earlier engagement initiative (SE-110) launched to
review the TR Market. The proposed process
updates and report changes will enable the
balancing of TR congestion rents and payouts on a
per path basis.

Information on SE-110: TR Market Review is
available here.

CFF/IAP Mid-Term Review to Begin in Q1 2017

In 2017, the IESO will conduct a mid-term review
of the 2015-2020 Conservation First Framework
(CFF) and Industrial Accelerator Program (IAP)
with the support of third-party consultant and an
Advisory Group. An initial November 2, 2016
communication kicked off this engagement and
outlined the priorities as energy savings targets,
progress towards 2020 and beyond, program
budgets, lessons learned, and alignment with the
Ontario Climate Change Action Plan.

Public stakeholder meetings are to be held in Q2
and Q3 2017, with feedback sessions in Q1 2018
before the final report is posted. The deadline for
application to the Conservation Mid-Term Review
Advisory Group (to be made up of 5 consumers, 5
local distribution companies, 2 others engaged in
conservation and demand management, and the
IESO Chair) has passed and participants are to be
selected by the end of the year.
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http://www.ieso.ca/Documents/consult/Interchange-Enhancements-Project-Nov-29.pdf
http://www.ieso.ca/Pages/Participate/Demand-Response-Auction/default.aspx
http://www.ieso.ca/Pages/Participate/Stakeholder-Engagement/SE-110.aspx

Drafts of the CFF/IAP Mid-term Review
communication, Engagement Plan and advisory
group Terms of Reference, as well as future
meetings and materials can be found here.

GOVERNMENT POLICY
DEVELOPMENT

Update on Long-Term Energy Plan Consultations

Throughout October and November 2016, the
Ontario Ministry of Energy held 17 in-person
information sessions on the next Long Term Energy
Plan (LTEP). The online consultations via
EnergyTalks and the Environmental Registry are
open until the close of the 64-day public comment
period on December 16, 2016. To date over 1,854
submissions and 29 private messages have been
received.

As discussed in the October 2016 edition of Power
Advisory’s Market Update, the consultations are
centered around three documents:
e Ontario Planning Outlook (OPO)
e Fuels Technical Report
¢ Planning Ontario’s Energy Future: A
Discussion Guide to Start the Conversation

In 2017 the Ministry of Energy will develop the
LTEP, with a planned release date within the Q2/Q3
timeframe.

Power Advisory’s critical assessment of the OPO
concluded that the IESO did not adequately assess
the uncertainty in the demand outlook and supply
outlook of Ontario’s electricity sector over the next
20 years. The Environmental Commissioner’s
Office Special Report was also critical of many
areas of the OPO and Fuels Technical Report for
tailing to detail the different risks facing the
Provincial Government’s climate change goals and
customer costs. Under the new energy planning
framework in Ontario (i.e., Bill 135), the LTEP
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consultations represent the only mandated
engagement with stakeholders. The risk to
stakeholders is that the LTEP 2017 will follow the
lead of the OPO and Fuels Technical Report. If the
LTEP 2017 does not adequately address
uncertainties in the electricity sector then
stakeholders will be forced to proceed with limited
nsight into what policy options the Government
might consider based on different outcomes. The
lack of insight increases revenue uncertainty and
decreases development activity in the Ontario
electricity market.

MOECC Proposes to Amend the Cap-and-Trade
Regulation

On November 14, 2016, the Ontario Ministry of
Environment and Climate Change (MOECCC)
proposed regulations that amend the Cap-and-Trade
Program provisions related to offset credits. These
amendments would allow entities that are not
subject to the Program to receive offset credits for
reductions in GHG emissions. Once issued, the
credits could be sold and used by capped emitters to
meet up to 8% of an obligation. Feedback on the
MOECC proposal is due by December 30, 2016.

A detailed outline of the proposed requirements and
protocols for offset credit creation and issuance, as
well as the Environmental Registry comment form
can be found here.

ONTARIO ENERGY BOARD
REGULATORY UPDATES

Market Surveillance Panel Releases Semi-Annual
Report

The Market Surveillance Panel (MSP) has
submitted to the Ontario Energy Board (OEB) its
Monitoring Report on Ontario’s wholesale
electricity market for the May 2015 to October 2015
period. The report, released on November 17, 2016,
provides an assessment of the state of the IESO-
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http://www.ieso.ca/Pages/Participate/Stakeholder-Engagement/Conservation-Framework-Mid-Term-Review.aspx
https://talks.ontario.ca/energytalks
https://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTMwNTE1&statusId=MTk3NzQ0&language=en
http://www.ieso.ca/Pages/Ontario%27s-Power-System/Ontario-Planning-Outlook/default.aspx
http://www.energy.gov.on.ca/en/archive/fuels-technical-report/
http://www.energy.gov.on.ca/en/ltep/
https://eco.on.ca/reports/developing-2017-ltep/
https://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTMwOTc0&statusId=MTk4NDg4&language=en

administered markets, with a focus on market
fairness and efficiency under the current design.
The MSP Report contains three recommendations
addressed to the IESO:

e The first recommendation suggests that the
IESO review whether changes to Control
Action Operating Reserve offer quantities
and prices should be made, in order to
enhance transparency and efficiency of the
operating reserve market.

e Recommendations two and three call for
revisions to the IESO's RT-GCG program
(discussed earlier in this Market Update
Report). The MSP believes that these
revisions can achieve significant savings for
Ontario consumers by addressing guarantee
payments that, in the MSP's view, are not
necessary to achieve the objective of
incenting generators to come online in real-
time to support reliability. Specifically, the
MSP is recommending that the IESO:

1) Eliminate from the RT-GCG
program the guarantee associated
with incremental operating and
maintenance costs for start-up and
ramp to minimum loading point; and

i) Expand the revenues that are used to
offset guaranteed costs under the
RT-GCG program to include net
energy and operating reserve
revenues earned, and congestion
management settlement credit
payments received on:

(a) output above a generation
facility’s minimum loading
point during its minimum
generation block run time
(MGBRT), and

(b) output generated after the
end of the facility’s MGBRT.

The most recent MSP Report is available here.

The RT-GCG program is the subject of
considerable discussion in the MSP Report. An
OEB Jetter to the IESO dated November 4, 2016
indicates that the MSP believes that implementation
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of'its RT-GCG recommendations has the potential
to reduce by an important margin the annual costs
associated with that program until such time as the
IESO's proposed longer-term solution 1s
1mplemented.

3-Way Local Distribution Company Merger
Approved

As of December 8, 2016 the OEB approved the
amalgamation of Enersource Corp., Horizion
Utilities Corp. and PowerStream Inc. Once
combined, the new Merge Co. plans to acquire
Hydro One Brampton for $607 million. The four
companies have faced declining revenues over the
last 10-years compared to the status quo and are
expected to benefit from the economies of scale.
The formed utility will be the second largest local
distribution company merger in the province,
serving over 960,000 customers.

More information on this OEB decision can be
found here.

No TOU Price Increase for RPP Consumers

In an October 19, 2016 press release, the OEB
announced that there would be no change in Time-
of-Use (TOU) electricity prices for residential and
small business RPP customers at least until the next
bi-annual review. Thus, the five million Ontario
customers in this category will be charged the
following prices through April 30, 2017.

Winter Times
(Nov 1 - Apr 30)
Weekdays 7 p.m.-7
a.m. All day
weekends and
holidays
Weekdays 11 a.m.-
5 p.m
Weekdays 7-11
a.m. and 5-7 p.m.

Category Price (¢/kWh)

Off-Peak 8.7

Mid-Peak 13.2

On-Peak 18.0

TOU prices remaining the same reflects the OEB’s
opinion that costs will be recovered, including for
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http://www.ontarioenergyboard.ca/oeb/_Documents/MSP/MSP_Report_May2015-Oct2015_20161117.pdf
http://www.ontarioenergyboard.ca/oeb/_Documents/MSP/MSP_OEB_Letter_to_IESO_20161104.pdf
http://www.rds.ontarioenergyboard.ca/webdrawer/webdrawer.dll/webdrawer/search/rec?sm_udf10=EB-2016-0025&sortd1=rs_dateregistered&rows=200
http://www.ontarioenergyboard.ca/oeb/_Documents/Press%20Releases/NewsRelease_RPP_Winter_20161019.pdf

renewables and conservation programs, based on
the 12-month supply forecast.

The OEB announcement to hold all categories of
TOU prices is the first time since 2007 that at least
one category of TOU pricing has not increased.

The hold on pricing also ends a streak from 2012 of
increases for each category during each bi-annual
TOU review. Since 2007, TOU prices have
increased at a compound annual growth rate ranging
between §%/9% (mid-peak/oft-peak) to 16% (on-
peak).

OTHER REGULATORY
UPDATES

Ontario Chamber of Commerce Releases Report on
Curbing Electricity Costs

Entitled “Empowering Ontario: Constraining Costs
and Staying Competitive in the Electricity Market”
the Ontario Chamber of Commerce (OCC)’s latest
advocacy report highlights the factors behind rising
electricity costs in the province and makes five
recommendations to improve the market.

1. Increase transparency of pricing & system costs,
2. Keep the Debt Retirement Charge on residential,
3. Incentivize voluntary consolidation of LDCs,

4. A capacity market instead of central procurement,
5. Unlock smart meter analytics province-wide

For more detail on these options, find the OCC
report here.

OTHER JURISDICTION
UPDATES

Pan-Canadian Framework on Clean Growth and
Climate Change

During the December 9, 2016 First Ministers’
meeting the Ministers formally adopted the Pan-
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Canadian Framework on Clean Growth and Climate
Change and released a joint communication. This
followed the commitments made in the March 2016
Vancouver Declaration and October 2016
announcement of pan-Canadian carbon pricing plan.
Canada’s 2030 climate change target is a 30%
reduction from 2005 greenhouse gas emission
levels.

Starting January 1, 2018 the national carbon pricing
benchmark will be set at $10 per tonne and rise $10
per year to $50 per tonne in 2022. Other critical
mitigation actions in the framework include:

e new energy efficient building codes,

e deploying EV charging stations to support
zero-emitting personal transportation,

e cexpanding clean electricity systems (e.g.
inter-ties, smart-grid technologies) and
phasing out coal by 2030,

¢ reducing methane emission from the oil and
gas sector,

e protecting and enhancing carbon stored in
natural systems and agricultural lands, and

e significant reductions in emissions from
government activities (ex. 100% of
electricity for federal operations renewable
by 2025).

Saskatchewan voiced strong opposition and has
indicated that it will not adopt the Framework. The
only other dissent came from the Manitoba Premier
Brian Pallister, who requested an agreement on
federal healthcare funding before he would sign. All
three Northern Premiers committed to the
agreement despite an exclaimed lack of resources,
dependence on petroleum as an energy source and
previous statements that such a framework would
significantly raise the cost of living in their
territories.

Alberta Announcements: Capacity Market, Price
Protection & Coal-Fired Generation Retirement

On November 23, 2016, the Government of Alberta
(GOA) announced its intention to create a capacity
market within Alberta’s wholesale electricity
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http://www.occ.ca/wp-content/uploads/2013/05/Empowering-Ontario.pdf
https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework/climate-change-plan.html
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https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework/climate-change-plan.html
http://pm.gc.ca/eng/news/2016/12/09/communique-canadas-first-ministers

market, and released a detailed Alberta Electricity
System Operator recommendation paper titled
“Alberta’s Wholesale Electricity Market Transition
Recommendation” that provides background and
support for the changes being made. The following
day, the GOA announced it had concluded
agreements with the coal-fired generation facility
owners to cease operation by 2030. These
developments are part of fundamentally defining a
different path going forward for Alberta’s electricity
sector than the one it has been following for almost
the past 20 years.

With these changes in mind the GOA also
announced a four-year electricity price celling for
Regulated Rate Option (RRO) consumers of $0.68
as a price protection. During the period of June
2017 to June 2021 RRO ratepayers will pay the
market price or the ceiling, whichever is lower.

Power Advisory’s full summary and commentary
on the GOA announcements is available here.

NEB Renewable Power Landscape Report 2016

The National Energy Board (NEB) recently released
“Canada’s Renewable Power Landscape” as part of
the Board’s series of regular market reports. Using
2015 generation data and 2014 GHG emissions, this
publication reviews renewables across jurisdictions.
The findings of the report indicate that renewables
account for 11% of installed capacity and 7% of
electric generation in Canada, up from 2% of
capacity a decade ago. In 2015, 58% of the
country’s electricity came from hydroelectric
generation. The electricity sector’s share of annual
GHG emissions is reported as 11%, with a 40%
decline in sectoral emissions in just the four-year
period between 2010 and 2014.

Ontario has led the rise of non-hydro renewables;
increasing its share of renewables generation from
23% to 34% since 2005. Other provincial highlights
include:
o 4,702 MW of renewables have been
contracted through four waves of the Feed-
in Tariff (FIT) Program;
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e 10,200 GWh of wind energy in 2015 (6% of
total) from 26 GWh in 2005 (0% of total
generation); and

e Ontario is the only province with significant
solar generation resources, accounting for
2% of 2015 generation.

An interactive copy of the report can be found on
the NEB’s website.

Ilinois Clean Energy Future Bill Passes

During the closing veto session on December 1,
2016, both houses passed S.B. 2814 — known as the
‘Future Energy Jobs Bill’. Two Illinois nuclear
facilities that were slated for closure, Clinton Power
Station (1,078 MW) and Quad Cities (1,819 MW),
will receive an annual subsidy of $235 million. This
benefit is expected to keep the plants open for up to
the 10-year term. Guaranteed monthly caps of 25¢ /
kWh for residential and 1.3% commercial and
industrial consumers were adopted to protect
ratepayers from rate increases associated with
supply changes.

Renewables also got a lift with an increase of the
RPS target to 35% renewables by 2030 from 25%
by 2025. The final bill also reinstated solar net
metering, with retail-rate payments to commercial
and industrial customers up to the 5% cap. The
[llinois Commerce Commission will begin the
process of determining new rates. Earlier versions
included mandatory demand charges for solar
customers and even sought an end to the net
metering program.
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MARKET SCORECARD

Annual Price Statistics

2016YTD

Peak HOEP $545

$558 | $390 | $584 | $964

Average HOEP $30 $36 $30 $23 $25 $32 $22 $15

Minimum HOEP ($52) | ($128) | ($139) | ($128) | ($106) | ($110) | ($22) | ($10)

On-Peak Average $38 $42 $36 $27 $31 $41 $28 $21

Off-Peak Average $24 $32 $27 $20 $21 $27 $18 $10

Global Adjustment $31 $28 | $40 | $50 | $60 | $56 | $79 $98

(Class B Rate)

Wholesale Rate
(HOEP+Class B GA)

$61 $64 $71 $73 $85 $89 $101 $113

Henry Hub (Avg) $USD/MMBTU . $3.95 | $4.40 | $4.00 | $2.76 | $3.73 | $4.36 | $2.64 $2.41

Dawn Hub (Avg) $USD/MMBTU . $4.27 | $4.76 | $4.38 | $3.08 | $4.07 | $5.90 | $2.96 $2.43

AECO (Avg) $CAD/ MMBTU $3.67 | $4.02 | $3.65 | $2.40 | $3.18 | $4.45 | $2.70 $2.24

Source: Electricity Market Prices — IESO, Natural Gas Price Index - SNL
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Ontario Annual Market Prices
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MARKET SCORECARD

Ontario Proxy Zonal Price

2006 2007 2008 2009 2010 2011 2012 2013 2014 AOKES 2016(YTD)

Reference $32 $39 $26 $27 $31

North West $29 | ($24) | ($51) | ($275) | (%101) ($82) ($115) | ($150) ($124) ($20) ($0)
North East $45 $44 $34 ($1) $38 $25 $7 ($71) ($24) ($76) $5
Ottawa $55 $59 $61 $32 $41 $32 $26 $28 $31 $22 $16
East $52 $54 $56 $29 $37 $30 $25 $27 $30 $22 $16
Toronto $53 $57 $60 $31 $38 $31 $25 $27 $30 $22 $16
Essa $50 $54 $59 $30 $38 $31 $25 $27 $31 $22 $16
Bruce $52 $55 $59 $31 $36 $30 $24 $26 $30 $21 $16
South West $52 $55 $59 $31 $37 $30 $25 $26 $30 $22 $17
NEGETE] $53 $54 $57 $28 $36 $29 $24 $26 $30 $22 $17
West $52 $55 $59 $31 $37 $31 $25 $27 $30 $22 $16

Source: IESO Market Data

Annual Ontario Average Nodel Price by Zone (Avg)
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MARKET SCORECARD

2015

Units \[6}Y; Dec NET)

Peak HOEP $/MWh

Average HOEP $/MWh

Minimum HOEP $/MWh

On-Peak Average  $/MWh

Off-Peak Average  $/MWh

Global Adjustment
(Class B Rate)

Wholesale Rate
(HOEP+Class B $/MWh
GA)

Henry Hub (Avg) $USD/MMBTU

$/MWh

Dawn Hub (Avg)  $USD/MMBTU

AECO (Avg) $CAD/MMBTU

Source: Electricity Market Prices — IESO. Natural Gas Price Index - SNL
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Ontario Monthly Market Prices
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MARKET SCORECARD

Contracted Capacity by Fuel and Contract Statugas ofQ3 2016)

Contracted Generation Resources (MW) Total Capacity Under Development Commercial Operation
Renewables
Bio-Energy 494 5.7 489
Solar 2,632 425.8 2,205
Wind 6,065 1,551.2 4,514
Non-Hydro Renewables 9,191 1,983 7,208
Hydroelectric 2,426 196.9 2,229
Renewables Subtotal 11,616 2,180 9,465
Natural Gas, Nuclear and other Fuel Sources
Combined Heat and Power (CHP) 575 104.7 471
Simple Cycle and Combined Cycle (SC/CC) 8,671 1,189 7,482
Other 24 0 24
Bruce A (Nuclear) 6,300 0 6,300
Natural Gas, Nuclear and Other- Subtotal 15,570 1,294 14,277
Total Contract Capacity 27,216 3,473 23,670

Source: IESO Quarterly Progress Report on Electricity Supply 2016 Q3
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Committed and Contracted Generation Resources (as of Dec 2016)

Project Name EfIfE;ém:tggte Project Status C?l\ﬁ\?\;:)lty

Bow Lake Phase 1 Northeast Wind Cg:)nerpaet:glnal 20

Bow Lake Phase 2b Northeast Wind nggr;:g'nal 40
Harmon Unit 2 Runner Upgrade Northeast Water 2016-Q4 Commissioning 10
Greenfield South West Gas 2016-Q4 Commissioning 298
Namewaminikan Hydro Northwest | Water 2016-Q4 Under Development 10
Niagara Region Wind Farm Southwest | Wind 2017-Q1 Commissioning 230
Windsor Solar West Solar 2017-Q1 Commissioning 50
Kingston Cogen East Gas 2017-Q1 Expiring Contract -140

Peter Sutherland Senior Northeast | Water 2017-Q2 Under Development 28

Generating Station
South Gate Solar Southwest Solar 2017-Q2 Under Development 50
Harmon Unit 1 Runner Upgrade Northeast Water 2017-Q3 Under Development 10
Belle River Wind West Wind 2017-Q3 Under Development 100
Napanee Generating Station East Gas 2017-Q4 Under Development 985
North Kent Wind 1 West Wind 2017-Q4 Under Development 100
Kapuskasing Generating Station Northeast Gas 2017-Q4 Expiring Contract -60
North Bay Generating Station Northeast Gas 2017-Q4 Expiring Contract -60
Ambherst Island Wind East Wind 2018-Q2 Under Development 75
Total 1,886

Source: IESO 18-month outlook as of December 2016 for the period of January 2017 to June 2018
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Existing Installed Transmission Generation Resources (as of Dec 2016)

Total Installed Forecast Change in
. Capability at Number of g Changein
Fuel Type Capacity X Installed ;
Summer Peak Stations . Stations
(MW) Capacity (MW)
(MW)
Nuclear 12,978 10,667 5 0 0
Hydroelectric 8,451 5,864 73 19 2
Gas/Oil 9,943 8,170 30 1 0
Wind 3,923 479 34 0 0
Biofuel 495 459 9 0 0
Solar 280 28 6 0 0
Total 36,070 25,667 157 20 2

Source: IESO 18-month outlook as of December 2016 for the period of January 2017 to June 2018
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