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Context and overview

e At the request of the Ministry of Energy, the IESO has analyzed a range of electricity system outlooks
to inform the development of the 2017 Long-Term Energy Plan (“2017 LTEP”)

< for

-~ Assumption
Energy erditled

the analysis are consistent with the document jointly prepared by the B30 and Ministry of
Hrsistry of Energy’s 2017 Long-Term Energy Plan Modelling Assumpdions, Aprll & 20177

e The Ministry of Energy expressed interest in considering higher levels of long-term conservation
savings, informed by the 2016 Market Achievable Potential {(“MAP”) study. Higher long-term
conservation savings are accordingly reflected in the IESO’s analysis, which considers:

- Conservation savings of 30 TWh by 2033, per the 2013 LTEP and consistent with the 2016 Ortario Planning
Gutiook {31 TWh by 2035}
~Conservation savings of 41 TWh by 2032, consistent with the 2016 Market Achievable Potential study {46 TWh by

2635)

¢ The IESO’s analysis is summarized in the following slides, with focus on implications for electricity
demand and supply, greenhouse gas emissions and costs
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Summary

* Higher levels of conservation savings per the Market Achievable Potential as compared to current
levels of targeted conservation result in:
— Areduction in electricity energy demand by about 10%
— Generally no change in the timing of capacity needs but a reduction in longer-term resource needs
— Reduction in greenhouse gas emissions by an average of about 0.7 MT per year between 2017 and 2035
- Average cost for incremental greenhouse gas emission reduction ranging from $100 - $200/tonne
— Increases in surplus energy by an average of about 2 TWh per year starting in 2021

— Increases in total system costs by an annual average of about $100M to $200 M per year, but ranges from an
increase of $600 M per year in the earlier years of 2021 to a decrease of $300 M per year by 2035

— Increase in average residential bills by $11/month and industrial rates by $1/MWh to $3/MWh

e Opportunities exist to improve understanding of conservation potential and to enhance the value of
this resource:
— Better targeting and right-sizing conservation could help improve cost-effectiveness and reduce surpluses
— Better optimizing supply system adaptations to higher levels of conservation could help improve cost-
effectiveness and reduce surpluses
— Opportunities exist to enhance value of conservation by pursuing additional savings through codes/standards
and improving allocation/funding of program budgets/expenditures

¢ The Ministry of Energy could consider reaffirming commitments to current conservation targets in
the 2017 LTEP but continue to explore options to best realize higher levels of conservation in view of
opportunities for reductions in electricity costs and emissions
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Analysis
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The 2043 LTER established an energy savings target of 30 TWh by 2032 (31 Twh by 20355 The 20186
Markel Achievable Potential identified an additional 11 TWh of savings potential (15 Twh by 2035}

Savings identified in 2013 LTEP could be achieved through a combination of programs and codes/standards.

The 2016 Market Achievable Potential study (“MAP”} assumed incremental savings would be achieved through programs only.

incremental MAP savings would begin in 2021, following the end of the current CDM Framew

IESO-N-0052309



Achieving conservation savings idemtified in the Market Achievable Potential study would
require an incremental investment of $8500 - S700M/vear, over and above the 5400 Mivear
of investrment needed to achisve current targats.
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By 2035, sdditional conservation per the Market Achisvable Potential study would reduce electricity

consumption and peak demand by about 10% compared to demand net of current conservation targets.
cdemand would be less than what it is today, i the higher conservation amounts were achisved,
Ontario would continue to remsin a summer pesking udsdiction in both demand outlooks

P e

Flectrici

153 TWh

127 Twh

Case A: Paak deman
by £1.2% annually

Case A feet demand with curren

2rvation target

¢ B Peak deroand decrsases
by 3.45 annually

IESO-N-0052309



Ontario’s installed capacity would be about 40 GW over the planning outlook if all existing and
planned resources remained available. Some net supply reductions would take place during the
refurbishment period inthe mid-2020s. 18 GW of existing supply resources will reach the end of
their contract term by 2035, These resources provide opportunities for adaptation should, for
example, demand trend lower. Nuclear refurbishment off-ramps provide additional flexibility,
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Provided that exdisting and planned supply resources continued to operate beyvond thelr
contract term, Ontario would face capacity deficts In some years and surpluses in other
years, depending on the demand cutlook. Additional resources would be reguired to address

projected deficits, fewer resources would be required under conditions of capacity surpius,
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The timing of capacity needs would be generally similar between the two net demand outlooks
{ie. needs would emerge in the sarly 20207} The overall need for additional capacity would be
fower under the full market achisvable potential outlook, in which existing resources would more
than meel requirements in some years {Le. there would be capacity surpluses if no adaptations
were faken),
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The 50 considerad one resource mix 1o meet the Case & demand ocutlook, and two indicative
rescures mixes to meet the Case B demand outlook, which features more conservation.
Resource adaptations in the outlook with more conservation are described below,

Case B1 Case B2

¢ Case A: Shortfalls starting in the 2020s would be met by gas for medelling purposes

« Case B: Where necessary, shortfalls would be met by gas for modelling purpose. To the extent that additional conservation reduced the
need for supply resources, investments in supply resources were scaled back from the base case. The IESO looked at two supply mix
options to reduce supply surpluses in the higher conservation case:

Aims to lower surplus energy by not reacquiring a combination of some existing renewables and some existing gas-fired

generation, that is, about 3,100 MW wind, 100 MW hydro, and 2,300 MW gas-fired generation installed capacity was removed from

service by 2035.

B¢ 21 Aims to lower GHG emissions by not reacquiring some existing capacity from gas-fired generation, thatis, about 2,100 MW of
gas-fired generation installed capacity was removed from service by 2035.
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Compared to Case & which maintains current conservation targets, the higher conservation Cases Bl and B2 see s
reduction of about 5-8 TWh of energy production from gas-fired generation and reduced imports, pr
cnwards, in Case renewaile snergy nroduction decreases by B TWh by 20635, There is no change in nuciear

groduction across the cormservation cutiooks.
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Assuming existing rasources continue to operate and planned resources enter service, surplus ensrgy would
cortinue its declining trend over the next few years, driven by nuciear unit retirements and refurbishments,
Surplus energy would begin to increass in the mid 20208 incremental conservation. In Case B, where

only gas-fired generation capacity is removed, SBSG would increases 1o 4-6 TWh. Some of this increase |
tempered in Case B where both renewables and gas are removed,
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Undsr the outlocks considered, carbon dioxide ermidssions by 2035 would remain al levels comparable 1o
those seen in recent years. Outlooks with more conservation would see lower lsvels of carbon dioxide
smissions, by an average of about 0.7 MT per year: this 15 premised on the assumption that incremental
conservation is achisved through messures that do not emit GHGs {such as CHP facilities). The GHG
ahatement costs sssociated with higher levels of conservation ranges from 5100 - $200/tonne. As
context, under the cap and trade program, the carbon price ranges from $18/tonng today to 5340/ tonne
by 2035, averaging 530/tonne throughout the planning pericd.
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The total cost of electricity service {s higher in the higher conservation cases between 2021 and 2030, as
the incremental cost of conservation exceeds the svoided cost of supply resources. Inthe later years,
the total cost of electoicity service in the higher conservation case is lowsr than Case A, 35 the

£3% @
incremental conservation cost s lower than the svoided cost of supply resources,
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although the totel cost of electricity service s lower towards the end of the planning period In
higher conservation Cases BY and B2 as compared to Case &, the averages unit costs for Case B
and 82 are higher as the volume declines at a faster rate than the cost reduction.
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Residentizl monthly B without the Gntario Falr Hydro Plan {OFHP} or 8% rebate

Higher conservation cases result in 2 higher monthly residential bill, by an average of shout 513/month
in each yvear between 2021 and 2035, Although the total costs of electricity for the higher conservation
Cases B and B2 are lowsr in the later part of the outlook compared to Case A, the lower demand will
drive the uril cost upwards and generate a higher monthly hill,
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Residentizl monthly bill with the Ontario Falr Hydro Plan {OFHP)

Higher conservation cases result in a higher monthly residential bill, by an average of about $12/month in
esch year betwean 2021 and 2035, Between 2022 and 2028, higher conssrvation cases see & rafe increass
of 8% per year while Case & which reflects current conservation targets see g rate increass of about &%

peryear, in addition, the 528 billion max debt is reached sooner in the higher conservation casss.
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Annual Rate Year Maximum

increases Debiof 5288 is
2022-2028 Reachad
OFHP Case A £6.3% May 2028
QOFHP Case B1 8.2% May 2027
OFHP Case B2 £8.0% Mov 2027
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industrial rates for the higher conservation Ceses B and B2 are about 51 to $3/MWh higher than Case &,
which reflects current conservation targels
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o oitigate increases in electricity costs assoniated with higher conservation savings, funding (such as
from the GGRA) of between SROG Mivesr in 2021 and $1.7 Bfvear by 2035 would be required. The
amount of funding required would vary, depending on the desired objective. Some examples of ohiectives
and associsted funding reguirements are depicted below.
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Further analysic is reguired 1o improve our undarstanding of conservation gpportunities, costs, snvirenmental

: . and integration with supply mix options, The Ministry of Energy could consider reaffirming commitmeanis to
current conservation targets in the 2017 LTEP, while committing fo explore options to maximize the value of conservation,
The following are areas for immeadiate and ongoing sttention; they could be explorad in the implementation plan and
beyond.

= Opportunities exist to better understand conservation program savings and identify how best to capture their
value:

- A additionat cons
st curves can B

negsires

aby to evolve, Understanding conservation
sntial exdsts across the full spectrum of

ed through conservation programs. Opportunities
may exist to purse savings through codes and standards

—  Opportunities may exist to improve how program budgets/expenditures are aflorated and funded over
timne to improve cost-effectiveness

- Opportunities exist o "y
rRSGUrCs provt

ht size” and better target conssrvation savings to maximize the value this

»  Opportunities exist to further identify and analyze supply responses that would provide most value in
conjunction with higher levels of conservation:

- The supply mix po
Hlustration of the
rent amounts would yig

s developed for the svoided supply cases {B1 a
iplications of
it o

82} provide and indicatiy
avpiding certain rescurces, &vaiding other types of resourees or in
ferent cost implications.

- Opervability issues need o be considered in cases with reduced gas supply
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Appendix
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Demand Outloeks: 31 TWh Conservation case snd 46 TWh Conservation case relative to the
2018 ORO Dutlook B
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Supply Gutlnoks: 31 TWh Conservation case and 48 TWh Conservation case relathe to the 2018
GPO Dutlonk B

Installed Capacity Year
End 2035 (GW)
2016 Ontario Planning Outlook 43
Projected compared to contracted LRP 1 -0.2
Incremental renewable capacity to meet targets -0.8
Incremental DR to meet targets -0.5
Reductions |Available NUG capacity -0.4
LRP Il procurement suspension -1
Elimination of microFIT 5 and 6 -0.1
EFW procurement suspension -0.1
Additions |Capacity changes to supply mix 0.3
2017 Long-Term Energy Plan 40
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Ernissions Cutiooks: 31 TWh Conservation case and 46 TWh Conservation case relative to the
2018 ORO Dutlook B
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Total Cost Outloshks: 31 TWh Conservation case and 46 Twh Conservation case relative to the
2016 0P Gutlook B indicates the overall lower costs in the near term as the updated cases
assume the smocthed OPG nuclesr rates. For the 2029 1o 2035 perind, the updated forscast
are lowsr than the OPO due to lowsr repowering costs for expired contracts recognizing the
fower levels of copital required for existing assets such as wind and solar,
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Average Residential Bills Cutlooks: 31 TWh Conservation case and 48 TWh Conservation case
relative to the 2018 OPD Gutlook B indicates that the Case & s below the OPO, while the
Corservation cases are above the 3P0 projection
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Average Residential Bills Cutlooks: 31 TWh Conservation case and 46 TWh Conservation cases
with the OFHP relative to the 200186 OPO Gutlook B, indicates the OFHP monthly bills will exceed
the OPO forecast after 2028 when repayment of the 528 Billion debt is required
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industris! Rates Outlooks: 31 TWh Conservation case and 46 TWh Conservation case relstive to
the 20186 OPFO Cutlook B indicates that gl the updated cases are below the OPO sutlook
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erm Ensrgy Plan Modelling Assumptions, &April 6§ 2017 Dooument {3)

Apgpendiy Carbon price pojection
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