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1 Ministers Message

As we go into formal consultations and engagement for the next Long Term Energy Plan the

most pressing question is this are we well positioned for the future

If the recent Ontario Planning Outlook and Fuels Technical Reports are any indication the

answer is yes We have invested in our fuel and electricity infrastructure We have a robust

supply of all forms of energy for at least the next ten years We have wisely acted on redting

greenhouse gas emissions while many other jurisdictions are only beginning to tackle

challenge We have a clean and diverse electricity supply mix And through our gpventnhts
Climate Change Action Plan we have vision and direction on future clean prOe0eritk

The pace of change in the energy sector is high Fuel switching electric vghici§ the emerging

potential of the Smart Grid behind the meter generation conservatioenoilerriend

management renewable fuels and international efforts to fight climate change are all factors in

this change To be successful we will need both a strong energyff84ndMign to support our

communities and businesses and the agility to adapt to tutdiaactoit evolutions

Our consultations and discussions will address many irnptenti§Sues How can we better

represent the interests of our Indigenous communities low will local energy plans integrate

with broader planning And how do we ensure thgtmee1tter integrate fuels and electricity

planning with broader community planning

I look forward to hearing the many voices
Atid perspectives across our province I am reassured

that as we enter into these discussidie the diitzilo energy sector enjoys a position of strength

and stability

Sincerely

Glenn Thibeault

Minister of Ener

2 LTEPJ01

This diMiission guide is intended to help Ontarians participate in the development of the

provinces Long Term Energy Plan LTEP The LTEP is a road map that will set out the

direction for Ontarios energy future for the next 20 years Your involvement is important as it

will help maintain the principles that residents and businesses say are important to them cost

effectiveness reliability clean energy community and Indigenous engagement and putting

conservation and energy efficiency first before building new energy infrastructure
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There are many ways people can play a part in the development of the next LTEP Ontarians

can attend any of the Open Houses thatarebeing held across the province or dial into

telephone town halls The government also encourages Ontarians to submit written proposals

through the Environmental Registry for comments and consideration The schedule for the

Open Houses and Town Halls is available at httpwwwenergygovoncaenhltep The link to

the Registry posting is here

The questions in this guide are a starting point that should in no way limit the scope of

discussion

The Ministry is also undertaking a robust engagement with Indigenous commurfilleeaOts the

province Indigenous communities can bring unique perspectives and energTioperiprides to the

longterm energy planning process and it is important to reflect this in our IglateVan and

related policy priorities

The LTEP Process

The Ministry of Energy is consulting and engaging with Ohtir1aligi First Nation and Mots

communities energy stakeholders and across
goverhririfttolle4 viewsgather input on the

choices that need to be made for Ontarios energyfqttirp The development of the next LTEP

follows the steps set out in recent changes tothOPti66triOtty Act 1998 These legislative

changes include the requirement for publiOi6onstiitOh and the publication of a technical report

that the government must consider when ifiovei413s the plan With Tthe next LTEP the Ministry

of Energy intends tow4a4so expand1hp disOCiggion of Ontarios energy future by including a

comprehensive review of the provinalossil fuels sector and the supply of oil gasoline and

natural gas

In response to the legislativgile0Werhent for a technical report the Independent Electricity

System Operator IESO issued the Ontario Planning Outlook 0P0 which examines the

provinces futureelectrcity SUM The Ministry of Energy also released the Fuels Technical

Report link FT9ia Apical report that examines Ontarios oil gasoline and natural gas

supply

The facts 2Nd
apalSites

in these two technical reports mark the starting points for the

develoomftt of the next LTEP and will help guide the consultation process These reports took

intocaccoopt
other government commitments made in the Climate Change Action Plan The

ate Mitigation and Low Carbon Economy Act 2016 and the Vancouver

Declarationl

The Vancouver declaration committed the federal and provincial governments to meet or exceed Canadas

international targets for reducing GHG emissions
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There is no one path to ensuring an affordable reliable and clean supply of energy for our

residents and businesses The provinces LTEP needs to be flexible so it can change to meet

the needs of future technology policies or programs The Ministry intends to publish the next

LTEP in 2017 and together with its agencies begin leading the implementation of the specific

programs and policies to deliver on the LTEPs objectives of the LTEP

Energy Use and Climate Change

inardeFflo combat climate change Ontario released a 5fiveyear Climate Change ActiWlan

CCAP in June 2016 The Climate Change Action PlanCCAP outlines the approachetilne

government will take to reduce carbon emissions in the province This plan could<tia0a

significant effect on how energy is used in our province It proposes to use cObOniatiph energy

efficiency and fuel switching to reduce the use of fossil fuels such as oil gksolingAnd natural

gas and increase the use of clean electricity and clean fuels

The fight against climate change will play a key role in the devel8prria7n6fte new LTEP as the

Long Term Energy Plan is linked to the Climate Change Action VVCAP For instance the

proceeds from the cap and trade auctions will be used
bet4eer1 2R162020 to fund programs

such as those supporting low carbon technology that will heloFecluce energy use and

greenhouse gas GHG emissions The IESOs OPO inocrpditted the commitments and targets

to 2020 set out in the Climate Change Action PlanG441F

Ontario has already set high standards for bmildiltig and sustaining a clean affordable and

modern electricity system In 2014 we corppletedii4 single largest climate change initiative in

North America by completely eliminating cAkfiFejei electricity generation Since 2005 GHG
emissions from Ontarios electricity siOtor have fallen by 80 per cent since 2005

Towards a Broader Energy Foci

Threequarters opheenergOated by Ontarians comes from hydrocarbon based fuels such as

oil and natural gaseihliatarica natural pas is commonly used as a fuel for space and water

heating in the anr ccnr ctors Similarly crude oil derived products like

die I are i n the tfarierioftetion sector to fuel rim trucks

buses an4a put Ontario relies on oil and natural gas to sunport basic needs such

as These fossil fuels as they are commonly known need to be

indfdded in any Long Term Energy Plan However there is a significant difference when we

compare them to electricity Ontario produces very little of the oil gasoline and natural gas it

uses Almost all of our fossil fuels come from outside of the province delivered by interprovincial

and international pipelines that are under federal jurisdiction and regulated by the National

Energy Board NEB Recently past provincial governments have not focussed on oil gasoline

and natural gas the way they have on the electricity produced by the province itself

That began to change in 2013 That was when Ontario through the 2013 LTEP established a

set of principles the government would use to evaluate oil and natural gas pipeline projects It
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also committed to put energy conservation first in both electricity and natural gas planning

processes before building new energy infrastructure

Thiss increased attention received new urgency with the governments Climate Change Action

PhenOCAP and its enabling legislation the Climate Change Mitigation and Low Carbon

Economy Act 20164ct In light of the provinces emission reduction goals the new LTEP

should takes a broader view of the provinces energy needs and consider how the uses of

electricity and fossil fuels influence each other For example because Ontarios electricity

supply is largely emissions free commitments in the Climate Change Action PtariGGAi2 foresee

a switch from conventional fossil fuels to electricity for use in buildings and transportetidn

well electric vehicles are becoming a more prominent tocus ot discussion
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Figure 1 Total energy use in Ontariaby actor source
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Work is also lasinereltiheunderv useing a certain amount of renewable natural gas from

landfills sewage treatment prop
end agricultural operations in the provinces natural gas

supply This would ensure
aitleener

and more efficient use of our existing natural gas pipelines

In the future it rotybiCorrie 6iore economical to produce hydrogen or synthetic natural gas

from clean electfelt These changes require the Ministry of Energy to take an integrated

approach andpiap fkhow the transition to a low carbon economy will affect all aspects of

energy dergak1

os Energy Mix at the end of 2015

Electricity Supply

In 2015 Ontario produced 160 Terawatthours TVVh of electricity in order to meet the needs of

the provinces residents and businesses That electricity did not come from any one type of

generation The province relies on a diverse number of sources to give it the secure and reliable
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supply of electricity it enjoys This includesAfibigating nuclear natural gas and renewable

generation such as hydroelectric wind solar and bioenergy

The provinces supply mix also must also be flexible to respond to Ontarianstaa changing

priorities 9 The most significant bigchange over the past decade was the elimination

of coalfired generation lbordertTo reduce the GHG emissions that cause climate change and

improve Ontarios air quality Ontario the province closed five coal powered generating stations

and invested in new and refurbished generating facilities to replace the closed facilitie

2005

EjRire 2 Electricity supply installed sup

2015

source Ontario Planning Outlook 2016

In 2015 nuclear generation providediffitOiggest share of Ontarios electricity supply producing

923 TWh of electricity That wasfollteOby hydroelectric generation which provided 373

IliVh natural gas which suppled 15TWh and non hydro renewables such as wind solar and

bioenergy that provided 14A2TWik
f

While Ontario generated 160TNIvh of electricity in 2015 it also has the ability to produce more
The installed capacity of the provinces generating fleet totalled 39393 MW

Since the 2015VTER4the share of wind solar and bioenergy in our supply mix has grown from

9 to over 18 As of ine 30Maren 2016 wind represents the largest source of our non

hydro renaablat generation with an installed capacity of approximately 4c400 MW and

ao4ji1600 WA of additional wind energy capacity contracted and under deveiopment

Use offossil Fuels

Ontario consumed approximately 2400 petajoules PJ of fossil fuels in 2015 These types of

fuels include gasoline diesel natural gas propane and natural gas liquids Other fuels

consumed include renewable and low carbon fuels like biomass and biofuels Ontarians use

them for a number of reasons ranging from cooking and heating to transportation electricity

generation and industrial processes such as process heat in energy intensive industries like

petroleum refining pulp and paper steel and cement Industry also uses fossil fuels in non

6
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energy applications especially as a feedstock in the manufacture of plastics fertilizers and

chemicals

Ontarios fossil fuel sector underwent considerable change recently driven by new sources of

supply new technologies and the use of new low carbon biofuels such as ethanol and bio

based diesels For example the significance of biofuels in the transportation fuel sector has

tripled over the past decade growing from less than one per cent in 2005 to nearly three per

cent in 2015 There is every expectation that the use of biofuels will continue to expandwithin

Ontario

Natural gas
Coal

Motor gasoline

Dei
Pc °pane and NGL

ofuels

Other Industrial Fossi Fuels

0ther Transportation Fuels

IndIustri41NonEnergy Fuel Use
▪ Fuel Oil

Wood and Biomass
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Figure 3 Ontario fuels demand IN fuel Pe els Technical Report

Ontarios climate change initiatiOSIWriffigve an effect on the supply and demand for these fuels

in the future Because of the§treIrlgthand diversity of the existing supply chain Ontarios fossil

fuel sector is well positionoidppcidpt to any changes in the supply and demand for its fuels and

contribute positively4OntailoIt GHG emission reduction targets Each fossil fuel has its own

particular supplyiItiIiVo deliver fuel to end users In general fossil fuels must be extracted

from the ground fitoceetbd to meet transportation requirements refined to meet end use

specificationslciefiVered to final consumers Since Ontario produces minimal quantities of

crude oil
aid nOtuall gas within its borders the extraction phase of the supply chain often

occmtVggt§ipie
the province Ontario therefore relies on pipelines to deliver crude oil and natural

gdintotherifovince
To illustrate further the elements of the gasoline supply chain in Ontario

are diVq0oil pipelines to supply petroleum refineries the petroleum refineries to produce

gasoline supply of gasoline to distribution terminals by pipeline rail marine or truck and final

delivery from distribution terminals to retail gasoline stations by truck
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Emissions

Ontario is a North American leader in the reduction of GHG emissions ClosingTheelosureef

the provinces five coal plants was the single largest reduction effort and reduced emissions

from the electricity sector by 80 The success in fighting climate change continues Since the

release of the 2013 LTEP emissions from electricity production have declined by another 71

Mt a reduction of 35

Ontario adopted ambitious targets for further reductions in the provinces GHG emissiNnThe
Climate Change Mitigation and Low Carbon Economy Act 2016 commits the goveruntept

reducing emissions

15 below 1990 levels by 2020

37 below 1990 levels by 2030

80 below 1990 levels by 2050

Ontario has also established a cap and trade program that sets q4bs feffife emission of GHGs
and allows businesses to buy or sell allowances credits11teyre r or under those limits
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Figure 4 ElectricitraictiR GHG emissions source Ontario Planning Outlook

The cap altd teatprogram covers

cacililies

that emit more than 25000 tonnes of CO2 a year

Di$ltributors and importers of liquid petroleum fuels

istributors of natural gas
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Ontario expects to generate between $18 and $19 billion in revenues annually as a result of

the sale of allowances during the first our year compliance period of the cap and trade program

to 2020 As part of the Western Climate Initiative Ontario plans to link up in the future with a

cap and trade program run jointly by Quebec and California
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4 Demand Forecasts

Demand Forecasts for Electricity

Ontarios investments over the past decade established a firm foundation for Ontarios energy

future We are in a strong position to meet the range of electricity demands that could occur But

we have to prepare for a range of possibilities and not just one single future because we

cannotpre6sely predict how we will use electricity 10 or 20 years from now Thatfutuilkwill

How will our population grow

44swmuohconsecvationandclistributedgenefationwillosauf

Will the current transformation of the provincial economy con
VVIlatwillbethepeoeefourefforlstoolitigateGlimateC14i

Will Ontarians travel differently to work and around the p
55
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Figure 5 Electricitfdonand forecasts source Ontario Planning Outlook
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In the Ontario PfrOtutook OPO the IESO examined four possible futures or Outlooks

Outloo4kekeplines a future of low demand with the province using less electricity than

it does Outlook A Ontario would use 133 TWh of electricity annually by 2035

ev
ailiookSis a continuation of the current pattern of flat growth in energy demand and

woulilsee annual electricity use of 148 TWh over the same period This is close to the

er44ftent

level of 143 TWh used in 2015 With currently planned and existing resources

eluding conservation efforts Ontario will have sufficienteoeughi capacity to meet the

needs of a flat demand future

Outlooks C and D examine a future with a significantly higher use of electricity due to the

increased electrification of transportation and changes in the heating of homes and

businesses In these outlooks the annual consumption of electricity could increase to

between 177 and 197 TWh by 2035 Ontario would need to generate more electricity te

begerierate4than it does today to servemeet these higher levels of growth in demand
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The needs are not expected to occur until the mid2020s with significant increases in

supply required after 20302

Demand Forecasts for Fossil Fuels

The discussion of the future demand for fossil fuels is outlined in the Fuels Sector Technical

Report FTR The scenarios are based on the same primary assumptions contained in the

IESOs OPO report As such the projections for fuel demand in the FTR are inversely related to

the electricity projections contained within the OPO For example an OPO forecastofan

increase in the number of electric vehicles would trigger a corresponding decrease in thessiI

fuels consumed within the transportation sector
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Figure 6 Fuels Demand ForecagitUitFuels Technical Report

The FTR produced five Ouiftl6giiaifor the demand of fossil fuels ranging from a continuation of

the status quo to
alternatiVeathat

would see a reduced demand for fossil fuels due to an

increased

The FTR s eutioat B reflects the assumptions of flat electricity demand contained in the

OPO s Qfigook B and assumes the demand side management DSM for natural gas

woOld continue at present levels Proposed transportation fuel standards would also

mad as planned Outlook B estimates fuels demand of 2377 PJ by 2035

FTRs Outlooks C and D respond to the assumptions of the significantly higher use

of electricity contained in the OPOs Outlooks C and D respectively There is again an

assumption that DSM initiatives and proposed transportation fuel standards would

2
All figures from the Aug 12 draft of the OPO
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continue as currenliy planned F uel demand in Outlooks C and 0 in 20135 is estimated

at 2070 Ri and 1931 RI respectively

The FTRs Outlooks E and F are based on the same primary assumptions as FTR

Outlooks C and D respectively They then include greater levels of DSM and the

displacement of some conventional fuels with less carbon intensive alternatives Fuel

demand in Outlooks E and F in 20135 is estimated at 2037 RI and 1842 RI

respectively

Note Outlook A was developed by IESO to explore the implications of lowe4ectricity

demand The same assumptions applied to fuels would also result in lower fuels

demand Lower fuels demand is already explored in the FTR by Outlooks Cf F
Outlook A has therefore not been modeled as part of the FTR

5 Energy Pricing

Electricity Pricing Overview

Ontario continues to make the investments we need to e0SCirate4h7 reliable and modern

electricity system The government has worked hard to fi4keySisrn that was in need of repair It

eliminated coal as a source of electricity generation andivoYdd to cleaner forms of energy that

will benefit our environment and the health of Ontaria4 It gas also brought stability and

transparency back to rates

The Ontario Planning Outlook indicates thP averagYunit cost of electricity service in the flat

demand Outlook will decrease by anaverage of03 peFoerit per year in real terms over the

next 20 years The OPO indicates thsd unit cost of electricity service increased by an

average of 39 per year in real terliri Llieen 2006 and 2015

Residential electricity pricing

Most residential electricityl4iWOmers in the province participate in the Ontario Energy Boards

OEB RegulatedPrioe RPP and pay time ofuse prices that am adiuster1 twice annually

in May and November Geiiculate R PP prices the ORB forecasts the cost to supply electricity

to residential and s

factors such

ForeipiseiNitural gas prices

Heedasts from each type of generation nuclear hydroelectric natural gas etc
city consumption forecast and

Asny iriance recovery the overundercollected electricity costs from the previous

usiness consumers for the next 12 months These forecasts include

TOU prices are intended to provide an incentive to consumers to shift consumption away from

hiph demand periods when the cost to meet province wide demand is higher

Residential consumers typically consume about 65 of their electricity during offpeak hours

17 in midpeak hours and 18 in on peak hours

In addition to RPP prices which are reflected on the Electricity line on bills residential

consumers pay Delivery and Regulatory charges Delivery charges reflect costs to build and
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maintain the transmission grid and distribution lines towers and poles Regulatory charges

reflect the costs of administering the wholesale electricity system maintaining the reliability of

the provincial grid and providing financial assistance to consumers in rural and remote areas of

the province and the Ontario Electricity Support Program OESP

Industrial electricity pricing

Industrial electricity consumers are billed for the Hourly Ontario Energy Price HOEPVdobal
Adjustment GA Delivery Wholesale Market Service charges WMSC and the Debt

Retirement Charge DRC

HOEP is the hourby hour market clearing price that reflects the short term ceW1JF

power GA included in the Electricity line of residential bills is a cost recowe nnanisrri as

well as a charge that ensures generators are able to fully recover costs Tuether HOEP and

GA comprise the electricity generation cost

WMSC is analogous to the Regulatory charges paid by residenti1li774fiers and reflects the

costs of administering the wholesale electricity system arie

provincial grid DEC pays down the stranded debt and liaH

will be removed from bills in April 2018

the reliability of the

brmer Ontario Hydro and

Electricity Rate Mitigation iwki
The government has taken a numbeW actiNotereduce ratepayer costs including

Electricity Rate Mitigation

Renegotiating the Green E

$37 billion

estment Agreement to reduce contract costs by

o Reducing FIT and RfidcoFITk prices for new solar projects since 2009 by 5075 and

moving procuremehtOlectricity from large renewable projects to a competitive Large

Renewal Procurenieht LRP process

Deferring

to su

esti

f`ruction of two new nuclear reactors at Darlington in response

emend at the time of the 2013 LT EP avoiding an

5 billion in new construction costs

frOzin31 the value of our existing nuclear fierl by starting

nents in 202i of 2016 thus to achieve $17 billion

20 nTemiEnn Plari12013 ITEP foreciast and

by tINontini crate Picicering up to 2024 ending regulatory anprcvals

which coulc save ratepayers as much as $600 million

Su the second L Renewable Procurement and the Eneroy from Waste
Ste For Program Th is expected to save p t $3 H electricity

C OtAS relative to i s2013 Lon em Enerpy Plan LT E forecast This
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would save residental electricity consumer an averaae of approximately

$245 perttn Hair electricity bill relative to previous forecasts

Conservation and energy efficiency are the most effective ways to manage electricity bills for all

consumers Shifting electricity usage to offpeak periods can also reduce the strain on the

electricity system and avoid or defer future system upgrades

Residential Price Mitigation

Ontario has several programs to help consumers manage rising energy prices incl

0

rInxr nn canem

The Northern Ontario Energy Credit helps 10w to moderate income individuals and

families facing higher energy costs in niht he10 bntario Qualifying individuals received

up to $143 during the most receribene5y0ar and families including single parents
received up to $221
The Ontario Energy Board4as bfntift in the Low Income Energy Assistance

Program to provide financiakansjstance for qualifying lowincome consumers in critical

financial need The program 4lso includes special rules and conservation programs
The save0Nenergy prparn r60ome5 provides rebates to help with the cost of buying
and installing new heatiftgand cooling equipment in the home The partial rebates also

cover saving such as LEDs ENERGYSTAR certified ceiling fans

programmable thertoetets for baseboards and advanced power bars A Home

Assistance Rii0aram or low income customers is also included

Ontario is commit4e4to helping households and businesses make their everyday life easier by

managing theirelecteiCity costs The government has introduced legislation to rebate effective

January 142017fhe equivalent of the provincial portion of the HST on residential farm and

small business bills tftneiegistatichisiteseedtheThe average household would save about

$1$0 ariniJatly ElielsWhen combined with enhancements to the Rural or Remote Raterer iLleceive additional didsavi nr3

total croximatelyTural ratepayers icud receive Pdditional eliet saving about $540 per

year

Industrial Price Mitigation

0
The Ontario Electricity Support Program launched on JanuaA 2016rdirectly
reduces the bills of lowincome electricity consumers who have applied add meet the

eligibility requirements These consumers may be able to de0feleseIheir monthly

electricity costs on an ongoing basis by between $30 and $50 Customers with unique

electricity needs may be eligible for a higher level of assistance

The government also eliminated the Debt Retirement CteprgfgrOtesidential customers

on January 1 2016 This will save a typical residefitietiplectricity customer who
consumes 750 kWh per month about $65 per year

The Ontario Energy and Property Tax CrediVproVides relief to low to moderate

income individuals and families to assist with their property taxes and the sales tax they

For industry Ontario has developed a number of programs that reduce electricity costs and

keep them competitive with other jurisdictions They include

13
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The Industrial Conservation Initiative encourages eligible industrial consumers to

save money by shifting electricity consumption to offpeak hours Current participants

reduce their electricity bills by an average of one third

The Northern Industrial Electricity Rate Program provides electricity price rebates of

2 cents per kilowatt hour for large northern industrial consumers that are eligible This

represents a reduction of about 25 percent in their electricity prices

The save0Nenergy program for business offers financial incentives to reduce the costs

of upgrading energy efficiency equipment

The Industrial Accelerator Program provides financial incentives to make
transmission connected companies more competitive by helping them invest i

energy conservation projects

The Demand Response Auction offers incentives to businesses that agree
their electricity consumption when called upon This lowers the costs Ofthe atIctricity

system and enhances its reliability

Larger businesses would see relief through an expansion of the Ind1ai74F743rvation Icii4ative

41C14 which The ICI encourages large energy users to reduce their elObtricity use during peak

periods This improves the systems reliability ofthesysteniwhile16yersinci total costs If

the bill passes the ICI would be expanded to include all sectors ik commercial institutional

and agricultural as well as manufacturing while loweringthethireirriold for their participation

More than 300 businesses ire already useklr3 the ICI to iiiwa4iiielectricity and these changes
would make another 1000 businesses eligible for theprOduariens On average the ICI reduced

participants bills by one third It also cut peak eiaCtricitr demand in2015by an estimated

1000 MW in 2015

Fossil Fuels Pricing Overview

In Ontarip wholesale prices for fuel

determined in an unregulated intetrii

supply to the province Ontario must pay a market price

For example since crude oil is refined to produce gasoline changes in crude oil prices affect

the price of gasoline Ontario imports virtually all its crude oil from Western Canada so Ontario

refineries must compete with other users by paying market prices for crude oil Ontario

refineries in turn pass crude oil costs on to their customers Gasoline prices are also affected

by other factors such as North American supply and demand balances local market conditions

inventory levels and government taxes

The 73nteil4Energy Report provides information on retail gasoline and diesel prices on a

In the second quarter April through June of 2016 Ontario gasoline prices

04 per litre arid Ontario diesel prices averaged $093 per litre The comparable

second quarter prices in 2014 were $137per litre for gasoline and $135 for diesel the drop in

prices is largely attributable to the decline in crude oil prices over that time period

311 ne diesel propane natural gas are

American market Consequently to attract

For natural gas the Ontario Enemy Board OEB sets the commodity price charged by the

utilities it regulates based on forecasts of market prices over the next 12 months The

commodity forecast is adjusted quarterly and the OEB also adjusts the rate charged by utilities

to account for any differences between the previous commodity price forecast and the actual

14
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price for natural gas Natural gas distributors do not earn a profit on selling the commodity Their

business is distributing the gas arid they are paid via rates reoulated by the OEB to build and

maintain the pipes and equipment required to deliver the natural os in their service areas

The Ontario Enemy Report provides information on the effective price ie commodity price for

natural gas charged by the major natural gas distributors in Ontario Enbridge Gas Distribution

and Union Gas In the second quarter April through June of 2016 the Enbridge Gas

Distribution effective price was 1138 cents per cubic meter and the Union Gas effectiwprice

was 921 cents per cubic metre The comparable second quarter prices in 2014 were 29 cents

ptr cubic metre for Enbridge Gas Distribution and 2239 cents per cubic metre for G

the drop in prices largely attributable to the fact that the OEDs rate adjustment

accounted for the high prices experienced during the abnormally cold winter

Fossil Fuels Price Mitigation

For residential users of natural gas Enbridge Gas Distribution at UffigjerQa6 offer a wide

range of programs thatto help with their costs

0
The Enbridge Gas Distribution Home Energy DOgiirOtitin Program and the Union

Gas Home Reno Rebate Program offer rebates
fdiliJigneegy

audits and energy efficient

improvements such as new furnaces new water haatats and insulation upgrades

Enbridge Gas Distribution also provides rebate for programmable thermostats

The Enbridge Gas Home WinterproofiniProgram is free to its eligible lowincome
customers Enbridge will pay the cost of energy efficiency improvements such as

insulation and draft proofing measures The program can lower energy bills by cutting

energy use by 30
The Union Gas Home

WeatherizationProgram
is free to the utilitys eligible low

income customers They willAceive a free energy audit to findodeterrnineUt what

improvements can be done to home Then if needed Union Gas will install

insulation to the homestagamerit walls and attic The utility may also install a

programmable therropptgtan energy efficient shower head and other equipment that

lowers heating ancrhpfiKater costs

The province iti iikpating $100 million from the Green Investment Fund to expand home

energy audit ahqretpfit programs This part of the Climate Change Strategy is being delivered

by Enbridge Gas Distribution and Union Gas Limited

orheoWhers who heat their homes with natural gas oil propane or wood will be able to

qoplifyfor rebates towards energy audits and home energy efficiency retrofits The

rebates can be applied to new furnaces and new water heaters as well asancl upgrades

1nsulation This will conserve energy save consumers money on their energy bills

and reduce greenhouse gases

This investment is expected to enable audits and retrofits for approximately 37000
homes and save approximately 16 megatonnes of greenhouse gases contributing to

the provinces targets for reducing GHG emissions
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With respect to the costs of transportation fuels the Ministry of Energy monitors the pricing and

supply of gasoline and diesel oil on an ongoing basis and posts this information in the Ontario

Energy Report on the Ministry website

On September 30 2016 the Ministry of Energy directed the Ontario Energy Boaf

conduct a revit intr Marios retail transportation fuels market The OEB is exp
consult with the publiC and key stakeholders in the coming mofIthl

Ministry with its findings The OEB will examine and report

The extent and causes of retail oasohneldiesei price variations

between regions viithiri Ontano

6 How Ontanc compares with oncirio and markets in other lurisdiotiftit

The information avaiiable to orisurriein atxut pricing arid prioel

The CEBs review of transportation fuels is distinct from the Mini

Prki arid the riovernmeritsconsultation process for the deve

the Climate Chance Action P
OTEP engagement

fid implementation or

NAP ovib c oviden siigests OntariYe gacoim rnaite ffetitive with rrto rzloicr

aetiwinthempFavalse01teekltietafleofteohave 7 4 afeiret1prisee444aNximand
01 Ainolzsalc prcoe 0torc raiz North American i trts

ThesopplyarieptioeoftjeritiAmeaioanor oeWm1erieesewinAtaerioedtastwork44
rrzrkot Fr oatcu or çoso ri pricos at o ri ro zffected b crudc a pcoz wWocao
gesalinsprioeitandoompetitienr gaeolinemarket

The federal Competition Bureau has responsibility for ensuring

gasoline markets Ontario has opted not to regulate the industry and instead allows a

competitive gasoline market to operate

Changes on the Horizon

Distribution

competition in Canadas

Innovation and changes in customer behaviour are driving the spread of new energy

technologies Energy storage microgrids distributed energy resources electric vehicles and

the increasing electrification of transit and transportation will change the way utilities interact

with their customers and stakeholders

For most electricity customers local distribution companies LDCs are the face of Ontarios

electricity system the enterprises that bring power to their door 1DCs are rmtinuing to invest

and Liccizite their assets to maintain reliabie service to their customers 644feenyeftthe

distibutoreLasseteareagindond CG w41 maiMain

reliableseeRivoiatoOntarianaLDCs must balance the need to provide the expected level of
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service to customers with the ever present need to limit cost increases They will also need to

incorporate innovative approaches to managing the core demands of their businesses meeting

their customers needs managing their costs maintaining renewing and modernizing their

assets and seizing the opportunity presented by new technologies and new business models

LDCs are using new smart grid technologies to combine their old and new assets to build a

modern intelligent distribution system for Ontario The modernization of the grid gives energy

consumers access to new technologies that will improve their understanding and control of their

energy consumption and even allow them to generate their own electricity Greater adopiion of

electric vehicles and technologies such as storage will also have a significant impacteihito
Ontarians use electricity These changes all require a modern distribution systeir

Ontario used the Smart Grid Fund as well as the IESOs Conservation arid1DOpriaation
Funds to help LDCs explore new technologies that can contribute to a maierkand efficient

grid But some LDCs may face challenges by the nature and pace of10aiipXOcted changes
The Smart Grid Assessment and Roadmap report link identified I4 NIOak of barriers

preventing LDCs from achieving a fully modernized grid

Ontario needs to create conditions in the distribution
secrgirqthat

E7676onducive to grid

modernization while at the same time providing incentiyee foFefficiencies productivity gains

and optimal reliability levels for customers Ontarios pOlicand regulatory frameworks should

promote costeffective improvements in the
qualitrpraliatility

and efficiency of distribution

service including opportunities for conservation arid reducing peak demand As well Ontarios

regulatory processes need to allow for enckigh fleXtbitity in the LDCs business model so they

can respond more effectively to the iRcreaseaaiencies presented by emerging technologies

Natural Gas Expansion

Access to natural gas espa1iattyhalps smaller communities in Ontario It can help stimulate

their economies by attractinMilaw industry makping commercial transportation more affordable

benefiting agricOurOproducers who would save money by using less costly natural gas to dry

their crops or heat Willem9s in the winter and providi=ici consumers with less costly energy to

heat their
hoglath

Ontario
cortimitta in the 2013 LTEP to working with natural gas distributors and municipalities

toOprsuaIioritions
for expanding natural gas pipelines to more communities in rural and northern

Ontario These commitments were reinforced in the most recent Ontario Budget when the

goverritilbnt announced it would offer loans and grants to help communities work with their

utilities to acquire natural gas service

With the support frornot the Ministries of Energy and Agriculture Food and Rural Affairs the

Ministry of Infrastructure is establishing two programs

A $200 million Natural Gas Access Loan program to help communities work with utilities

to get access to natural gas
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A $30 million Natural Gas Economic Development Grant to accelerate projects that

have a clear potential for economic development

At the roquoeteftheMinisterofERergyIn 2016 the OEB held a regulatory hearing process

where it reviewed how it can facilitate the expansion of natural gas pipelines in the province
The BaacdOEB held hearings over the spring and summer of 2016 and numerous submissions

were made by interested parties The Boards OEBs decision is expected in the eaFlfall of

2016

For Consideration

What are the significant challenges facing utilitiesiDCs and what efitgaterment
do to help meet them

What are the most important benefits of a modern grid to yojaj
Greater information on your energy usage

pated reliability

What additional policies rffightshould the governntenton4er to expand access to

natural gas

Microorids

There is an interesting opportunity for newecgrodriatchnologies brought on by the

convergence between innovation regevable gerOration and new economic opportunities

Ontario is a big place with many rural and remote communities These have traditionally been

connected to single power lines
sorletirfS

over long distances and that can hurt affect the

reliability of their supply Other cortrittgittes arent connected at all and rely on diesel

generation In both thasecircuffistarrdes an advanced microgrid may be a solution Ontario is

establishing itself as a
topeitigvater

with this technology

A microgrid is
asthreillame

suggests a mini sierSiOnaralogieof the main grid It is a network

that takes electricliv garpFated from sources such as solar panels or a combined heat and

power plant andgitttbutes it to users such as a house a school or an electric vehicle It does

this by using tonliNterized controls that optimize power flow and enable features like demand

response and stVtert EV charging It can also be thought of as an island within the larger grid

butf fiitlierc
that responds to the larger system In the event of a widespread outage the

mibeggridpas the potential to isolate itself and continue to produce power This something that

is critidarfor users such as a hospital campus where resiliency and reliability are vital

it le expected that linnovation and the technical expertise gained from commercial scale

demonstrations willio expected tf drive a decline in the cost of microgrids both in Ontario and

around the world The Ministry of Energys Smart Grid Fund supported several of these

successful pilot projects and we are learning a great deal from them There are places where

microgrids may already make sense namely remote communities that rely on expensive and

dirty diesel fuel for their power needs In these communities microgrids could use renewable
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energy to offset diesel consumption They could also improve the reliability of supply in these

isolated areas While the governments priority is to connect many of these communities to the

transmission system there may be complementary opportunities to use microgrids particularly

in cxmmunitiestheocies that cant be connected at this time

For Consideration

What are the best uses of microgrids in the near futurein Ontario

Are there any barriers preventing the use usesof microgrids

Transmission

Electricity Transmission

Ontarios electricity transmission system is a network of high volt5qe efectabity wires that forms

the backbone of Ontarios electricity grid Most of it is owned and opOreted by Hydro One Since

2003 approximately $15 billion has been invested to enh§pcpiltkrhew Hydro Ones

systems This includesing upgrades to over 15000 kilometres of transmission and lower

voltage distribution lines As a result Thishaseneure iHk0titarios residents and businesses

have reliable access to clean electricity
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Figure 7 Ontarios transmission grid §ource Ontario Enemy Report 02 2016

The 2010 and 2013 Long Term Energy Plans identified a number of priority projects for

electricity transmission improvements in Northwestern Ontario

The Northwest Bulk Transmission Line increases the supply and reliability of electricity

to the area west of Thunder Bay

The EastWest Tie line reinforces the network between Wawa and Thunder Bay
The connection of remote northwestern First Nation communities to the electricity grid

incti4ing ariew line to Pickle Lake that is required to support these connections

Prof6640e moving ahead on planning and implementing these projects including seeking

thelleceSSary regulatory approvals

The existing electricity transmission system including the projects already underway is

expected to be sufficient to meet the current levels of electricity demand Even so transmitters

will need to replace aging transmission equipment This presents them with an opportunity to

continually improve the systems efficiencyoftheayetern

In outlooks with high demand though Outlooks CD in the IESOs OPO electrification would

cause significant growth in Ontarios electricity requirements and new sources of generation
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would be needed This wilimayrequire additional investments in transmission to connect

generation to users For instance the development of large scale hydroelectric projects in

northern Ontario would require a major investment in the transmission system to connect the

new hydro projects and to reinforce the existing system so power could flow to southern Ontario

where itieneeded

In a different scenario from the one above if a specific customer requires a transmission

upgrade to meet its own need such as providing supply for new industrial plant the cast of this

the upgrade must be paid for by theat customer Ontario currently applies a user pay principle

to ensure the direct beneficiary is responsible for the costs and not the other ratepaKB9tthe
same principle transmitters do not expand the transmission system to attract ne64pusWers

Pipelines

The 2013 Long Term Energy Plan 2013 LTEP set out six principles for<Yhtericrs
evaluation of

oil and natural gas energy pipeline projects such as TransCaned0 Oroptisied Energy East

Pipeline The principles state that

C Pipelines must meet the highest available tecItitlitufards for public safety and

environmental protection

O Pipelines must have world leading contingAning and emergency response

programs

O Proponents and governments must figfill ffieiNutS3 to consult obligations with Indigenous

communities

o Local municipalities must be cons
o Projects should provide demdttetrable gronomic benefits and opportunities to the people

of Ontario over both the shogtaild long term and

O Economic and environmeptelljsks and responsibilities including remediation should be

borne exclusively by the 00010e companies who must also provide financial assurance

demonstrating theippability to respond to leaks and spills

Ontario and Quebec jointly adopted these six principles in November 2014 and added the need

to take into
accauntgreeliouse

gas emissions and the interests of natural gas consumers

In August 2015 the rWitario EnergyBaard0EB undertook province wide public consultations

on how toenSutethere is an appropriate balance for Ontarians between the benefits and risks

ferafeisechieted
ith Energy East Its report Giving a Voice to Ontarians CDon Energy East will

helpsharie Ontarios participation in hearings before the National Energy Board NEB on

whetherapprove
the project

Ontario is committed to ensuring that Energy East is in the best interest of Ontarians This

includes ensuring the safety of the people of Ontario protecting the environment maintaining

the reliability of the provinces0Rtafios natural gas supply and guaranteeing future economic

benefits fec the provinco
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For Consideration

How can Ontario continue to strengthen reliability of the transmission system in all

regions of the province

Will Ontarios pipeline principles protect the best interests of Ontarians and allow

for informed participation in the NEBs review of the Energy East project If not
what w considerations should be taken into account

Storage

Like smart grid energy storage is a term that captures a range of technoloajp bgai With

unique functions and abilities The potential of energy storage has capturoil A60clwide interest

particularly with the global push towards cleaner power sources like so14 and wind However
the simplicity of the energy storage concept conceals vollc the Ate> c601Olekity of integrating

energy storage into the grid

This is where Ontario stands out as an innovation leader he Ta§t 2013LongTerm Energy Plan

committed to procuring 50 megawatts of energy storagg§Okvcauld learn how energy storage

works in real world applications Over the next two years fl1p6 projects covering a full range

of technologies and services will come online aseqpftnstrate the true potential of energy

storage as a gamechanging energy resou

Our interest in storage doesnt end there Slyerapf our Smart Grid Fund projects focus on

testing energy storage in different
scdilprios

and in combination with other complementary

technologies This will help balancepurVnings on storage at the bulk system level with

experiences at the distribution lpypj

Image flywheel storage sourceTBC
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Building our knowledge and sharing it with industry and the public was a critical element of the

2013 Long Term Energy Plan Earlier this year the IESO released a report on energy storage

that outlineds what we have learned to date and also identifies where storage has potential to

solve bulk system issues The Ministry of Energy is following that report with an independent

study of the value of storage at the distribution level expected this fall

For fuels used to heat homes and businesses demand is seasonal To help manage seasonal

demand fluctuations for these fuels storage is used For natural gas Ontario uses underground

storage infrastructure in southwestern Ontario near Sarnia called the Dawn Hub to help

manage seasonal demand It does so by storing gas during the summer and
providjrigljt

ciNng

the winter The Dawn Hub is one the largest storage facilities in North America and isisend
to

manage natural gas demand by end users in Ontario Quebec and the easteitiOSAtia Sarnia

area also has storage infrastructure for propane and other natural gas liquid

Since natural gas is also used to generate electricity Ontarios naturakggaprage

infrastructure klQets4ecan also be used to help manage periockpl high ejectricity demand

For Consideration

What role do you foresee for natural gas toesppement and complement the

provinces existing electricity storage options

4
How can Ontario further support innovative energy storage technologies that

leverage our existing natural gas Infrastructure assets and take advantage of our

clean electricity system

Innovation and Economic Growth

Ontario has made innovatiepp enerdy technology a priority By encouraging innovation in our

energy sector Ontario hacreated opportunities for jobs and growth and kept pace with a

changing energyenyOnmeiitOVVe have done this by supporting organizations such as the

Advanced EnerdiiCghtewhose mission is to encourage the adoption of new energy skills and

technologies in Offfario Ad Canada and export them internationally
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image Ontarios Smart Grid source Ministry of Energy 2161
or

Ontarios resolve to pursue energy innovation has led to tifcidlopment and implementation of

new technologies across the province The Smart GriekEvnalnvested nearly $50 million in 26

projects creating nearly 900 jobs and helping innovatp Ontario companies to grow This has

encouraged a culture of innovation within the distribUtiohpector and furthered the adoption of

many new technologies such as energy stObe and atectric vehicles

The government is Ziiso committed tquitiVaitn9aynamic and innovative business climate in

Ontario Accordingly it is actively expl4nng 0 p 3ortunities to push beyond our borders and share

Ontarios energy expertise abroad Me wing energy efficiency renewable and energy

innovation sectors are expecteaw0pirnbortant export industries for Ontario The Ministry is

working with sector partnerstdOpyeibp and support trade initiatives that will strengthen

international relationshipsOpcec7reate new business opportunities That way our energy

sector can leverage its grow4Pnergy innovation expertise for the benefit of Ontarians

Another key pricinityfoNORtario
is to decarbonise the provinces economy The focus on

reducing GHGpciiPPipns will haveanimpact on the selection and consumption of fuels within

the province 4tji$ntiaipated thatthere will be a transition from conventional fossilJuels to

lower carbon bagd alternatives Initiatives under the current and future Climate Change Action

Ple 6601 cf4ccelerate this transition by spurring innovation and rewarding efficiency

Renbji natural gas RNG is one example of a low carbon alternative that has potential

RNG also known as biomethane is methane derivedthatGGri4E3s from organic sources such

as landfill gas agricultural residues wastes from food and beverage manufacturing and other

sources Since RNG is produced from renewable resources it is a carbon neutral fuel Once

RNG is processed to remove impurities it is fully interchangeable with conventional natural gas

and can use the same pipelines and equipment Ontarios Climate Change Action Plan

proposes to require an addition of renewable content in natural gas This can be expected to

expand the supply and use of RNG
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Existing regulations in Ontario already require the use of ethanol and biobased diesel in the

transportation sector Most ethanol currently used in Ontario is produced from corn The use of

alternative feedstock such as crop and wood residues dedicated energy crops and industrial

an4wastes would reduce the GHG emissions that come from corn based ethanol Despite

decades of research and development the commercial availability of these alternative sources

of ethanol is currently limited

The challenge will be in how this fuels transition is managed The Ontario fuel sector kowned
and operated by commercial interests responding to the differing energy needs of the provinces

residential commercial industrial and transportation sectors Ontario will need to bajdfte

goal of reducing GHG emissions with its effect on overall economic activity

w

Currently Tthere are feasible fuel technologies today that are less GHG
and policies would need to be changed i1orAerto eliminate barriers to tieVadaptieaofthese
alternative technologies These barriers may include the economiesopepalkfile availability of

infrastructure existing regulatory standards and the deploymenekpd4yeilability of new

For Consideration

Which innovations offer the greatest benefit to yoUt community and the energy
system as a whole J private sectors cooperate to

encourage innovation in the ener

What actions could the
govermenfuels

Conservation and Energy Effitiertty

o support the adoption of alternative

In the 2013 LTEP the
govertnIent adopted a policy of putting conservation first before building

new energy infraetreettire wherever costeffective Conservation is the cleanest and most cost

effective energy ife0Lirce it ZirS0 offers households and businesses a way to manage their

energy bills andredtiqes the need to build new energy infrastructure

SignificantAprogress
has been made by continuing to set new and enhanced efficiency

stanplatiOrproducts
and appliances establishing conservation frameworks for electricity and

natal g distributors and consulting on additional government led initiatives Between 2005

and Mk Ontarians conserved

o 99 TVVh of electricityenough to power the cities of Ottawa and Windsor in 2014

o 3628 MWequivalent to more than the peak demand of Mississauga Brampton and

Ottawa combined in 2014
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Image Small business conse

o 1880 million cubic meters of natural gas from conservation programs alone

equivalent to natural gas used by 817000 homes in a year

Conservation and energy efficiency require a sustained commitment to achieve persistent

savings over the longterm Ontario has been setting energy efficiency standards for products

and appliances for over 25 years the first jurisdiction in Canada to do so Since 2012 the

province has set new or improved efficiency standards for over threequarters of the more than

80 products and appliances it regulates New and enhanced efficiency standards help reduce

consumers energy bills increase the choice of energy efficient products available for Saikand

play a significant role in reducing energy consumption and GHG emissions

al Mill
Orograms source Helping Small Businesses Save

Energy Ministry of Energ

In 2014 the Derper41Side Management Framework for natural gas was launched followed by

the ConservatioiTtrsCFRmework for electricity in 2015 The new frameworks provide the rules

guidelines and fmndlOg that govern the delivery of electricity and natural gas conservation and

the province e endivy efficiency programs in the provihoe Both frameworks give distributors the

flexibility to meet needs and require programs to be costeffective to ensure value for

mofiby Both electricity and natural gas distributors are 1 a number of programs

thatOffer tSbates training and support to help households and businesses improve their energy

efficietWfiare Examples include

Home audit and retrofit programs afferedprovided by bGthEnbridge Gas Distribution

and Union Gas offer homeowners rebates for energy audits and energy efficient retrofits

such as insulation furnaces and water heaters windows and doors
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The Small Business Lighting program offeredprovided by electricity distributors offers

small businesses free onsite facility lighting assessments and incentives towards energy

efficient lighting upgrades with turn key installation

Ontario has successfully evolved demand response DR programs to a new IESO market

based approach In the first auction held in December 2015 about 400 MW were procured for

20162017 The next DR auction will take place in December 2016 DR can reduce the need to

build costly generating facilities that use natural gas by reducing electricity usage during the

hours of highest demand on a hot summer day This is the timeofday when electricity

generation has higher GHG emissions because it comes from natural gas generatiop

Earlier this year the Ministry held consultations on a proposal informed by a cost ben
analysis that wouldto require the provinces electricity natural gas and wateT diexabutors to

implement the Green Button program The Ministry is currently considerip1SkehCIder

feedback as it develops its policy proposal for implementing Green Button Orovincewide

Green Button enables households and businesses to
electronicaltyi access and share their

electricity natural gas and water utility data This allows custorcegiztarigarclizod and

seouro way aathay ca1te transfer their data to softwareandinnova6e applications to view

and better manage their usage bills and greenhouse gas emissions The 2013 LTEP promoted

Green Button as a way to give provide consumers withacceeeto their electricity consumption

data in addition Grid the Climate Change Action Plaopoiiirnitted to expanding the Green

Button program province wide to help heuseheidAit ffkainesses manage and conserve

energy and water use

Government owned facilities and Ontario roar public sector organizations inQatariaare

already showiggdemonstrating leadership by annually reporting their energy consumption and

GHG emissions Organizations in thkbrgeder public sector are also required to publish

conservation and demand managemehtfilans every five years

The Ministry is proposing to implement a large building energy and water reporting and

benchmarking initiative for
bditClihgs

that are 50000 square feet or larger The initiative would

apply to
commerpiaipithuitire§idential

and some industrial buildings Reporting and

benchmarking caNhe P1oilding owners identify and better manage energy and water use and

its related costs Thton of this it anotallows the market to value energy efficiency in building

purchasing a leasing and lending decisions

UsjOrEnergy Efficiency and Low Carbon Technologies to Fight Climate Change

VVhile acknowledging the success of the provinces conservation and energy efficiency

programs the Climate Change Action Plan committed to taking bolder action to assist the

province in achieving its GHG reduction targets

Recent studies completed by the IESO and the OEB on achievable costeffective electricity and

natural gas savings opportunities in Ontario show that

Ontarios electricity conservation target of 30 TWh in 2032 is aggressive and with limited

potential to achieve costeffective conservation beyond this target

27

IESON0008213



There is significant potential for costeffective natural gas conservation and energy

efficiency of natural gas that goes beyond current levels of activity3

The province is investing $100 million as part of its Climate Change Strategy to enhance the

existing home energy audits and retrofit programs delivered by Enbridge Gas Distribution and

Union Gas Limited Homeowners across Ontario who use natural gas oil propane or wood to

heat their homes can apply for rebates towards home energy audits and efficiency retrofits This

investment is expected to fund audits and retrofits for approximately 37000 homes acwas the

province and save approximately 16 megatonnes of GHG emissions

The Climate Change Action Plan also committed the government to developei4arOratin that

would provide free energy audits before homes can be sold Energy audits wOoild Abired
before a new or existing singlefamily home could be listed for sale and tha116iiiefiergy

rating would be included in the real estate listing The evaluation of a hone s 6qprgy

performance is useful information for comparing the energy efficiencyotpriioarties and

encouraging improvements to energy efficiency and reductions ikcHkiissions Sellers can

use the audit to focus iRon where to make costeffective
energyAifiikoV6ffients

and buyers can

use the audit when considering retrofits to increase eneroV efficiaThe Province proposes to

introduce the program by 2019

There are lowcarbon technologies that are feasible t02or are expected to become more

feasible over time These alternative technologiewill require policy changes and the removal of

regulatory barriers before their widespread adoption414bewithasocead
Additional barriers

could include economies of scale and a laek of infrettiucture The associated costs and benefits

will also have to be carefully consideRd

Ontarios oicce4tClimate Change AOtiollPlan points to a need to increase the use of low

carbon technology in Ontario homes aockbusinesses such as solar battery storage advanced

insulation and heat pumps A 4mb4r of programs funded by the proceeds from the cap and

trade program will be introgtiOq fkincrease the choices that Ontarians have to use energy

wisely

For Considera

Should Ontario set provincial conservation targets for other fuel types such as

natural gas oil and propane

Tomt the provinces climate change objectives how can existing or new
conservation and energy efficiency programs be enhanced in the near and longer

term

How can we continue to inform and engage energy consumers

Page 12 Updated FTR deck August 2017
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Clean Energy Supply

Renewables

Ontario has approxirnally 18000 MW of wind solar bleenergy and hydroelectric energy online

or contrfcled reeretki i 04 Wefwirldealeceloerierwand hydoeleej y£304ilf3aAd

approximately 2000 Wis of additional capocity under contract nd in dcvoonot Thrs is

helping to offset our reliance on fossil fuels and reduce Ontarios greenhouse gas
ernisi14i

s

The success of the Feed In Tariff FIT and microFIT programs and the competitive Large

Renewable Procurement LRP have made the province one of the North Ameddin164d6rs in

the development and use of renewable energy and the manufacturing of
renApple6nergy

technology The 30 solar and wind manufacturers operating in the provineg made Ontario

11U111 IA LI ietiewyitivvit uleat I II I lad

Ontario firms are now poised to beat out foreign competition expqrtlrtgar products and

expertise just as other jurisdictions accelerate their efforts to pr4Urel§lean energy technologies

following the 2015 United Nations Climate Change ConfeeenokirilRefis COP21
14

Thisat is not the only change in the renewable energy lends84pe The Ministry of Energy is

implementing an updated and streamlined net meterifi4prdbram This Net rneterwijsa billing

arrangement thatallows customers to generate rifigivbis energy on site for their own use and

then receive credits on their bill for any surplus elOctrlOity sent to the grid Anticipating a more

distributed energy future the updated net metering regulation would support renewable energy

developments that are better integrated intotheglectricity system enable innovative

technologies and provide customers

their bills

iew ways to reduce their energy use and save on

In August 2016 the MinistryofSpergl proposed updates to the NetMotaringregulation and

posted them on the EnvirorimOntaland Regulatory Registries for public comment

As the electricitysyam accfnmodates more distributed energy renewable energy projects will

find new opportudMes to respond to the changing system needs The Net Metering program will

also support ttlegonttruction
of near net zero and net zero buildings a key element of Ontarios

20162020glimatetChange Action Plan

The threAuclear stations in Ontario Darlington Pickering and Bruce currently provide about

60 of Ontarios electricity Nuclear generation is important because it is reliable costeffective

and GHGfree Nuclear power plants are also able to operate safely reliably and continuously

making them ideally suited for meeting around the clock baseload energy needs the basic

demand that is always present in the system There are currently 18 units operating at the three

sites in Ontario with a combined capacity of about 13000 MW Two units at Pickering have

been shut down and are being decommissioned Ontario has been safely operatsdirig nuclear

power plants safely for over 40 years
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The government supports nuclear power and is committed to its continued operation in Ontario

As laid out in the 2013 LTEP Ontario is moving forward with plans to refurbish four units at

Darlington and six units at Bruce between 2016 and 2033 Together with the two already

refurbished units at Brucethathavealree4ybeerireshed these investments will ensure

Ontario has over 9800 MW of affordable reliable and GHGfree baseload generation capacity

This in turn a14will help the province meet the GHGreduction targets set by Ontarios Climate

Change Action Plan

OPG will begin refurbishing the first of the units at Darlington in October 2016 The first Bilice

unit will start being refurbished in 2020 Ontario is proceeding cautiously and has beltexibility
W

into the planning ot ooth ot these projects

Both Ontario Power Generation OPG and Bruce Power will

oversight

The government has offramps to ensure the work is only crifidit if it continues to

provide value to ratepayers

Ontario 4se has the option of stopping the work if it expedtsffitt disruptive changes in

technology or the provinces energy system wiljereek11fUraw
demand for electricity

over sustained period of time

to strict

Ontario Power Generation is also seeking regulatory sirprdmalg to allow it to operate the

Pickering station until 2024 After that it will be
sttokcIdir

and decommissioned Keeping

Pickering running until 2024 will ensure theprovitioe as a reliable source of GHGfree

baseload electricity to carry it through the tifurbisriftiont of the Darlington and the initial Bruce

units

The nuclear industry is an importandriverof Ontarios economy supporting tens of thousands

of jobs and billions of dollars in
eporidimi0Sctivity every year Ontarios nuclear supply chain is

made up of over 180 companies across the province and employs about 60000 people This

supply chain includes
nuciettiatiivfacturing engineering construction and consulting fuel

fabrication research and development and medical isotopes used for medical equipment

sterilization and candetreatrnent Nuclear companies and research laboratories in

communities across Ontario have an expertise in the design and construction of sophisticated

systems and qwpoirients for current and future reactors In addition to being used in all Ontario

nuclear plante ttleOritariodeveloped CANDU nuclear technology has been exported to

ArgertfinaRonietfia South Korea China Pakistan and India The Darlington and Bruce

refOtioishterits will support Ontarios globally recognized nuclear industry for decades to come

creaVs
of thousands of jobs and billions of dollars in economic activity along the way

Clean Electricity Trade

The 2013 LTEP committed the government to seeking out clean import agreements with other

jurisdictions where such imports would benefit the provinces electricity system and be cost
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effective for Ontario ratepayers This commitment led to discussions with Quebec Manitoba and

Newfoundland and Labrador

Discussions with our provincial neighbours on potential energy trades were guided by the goals

of reducing emissions reducing costs for Ontario ratepayers and supporting existing initiatives

such as the development of a capacity auction

So far these discussions have led to somea numbor of positive outcomes including

A 10 year agreement which allows Ontario and Quebec to trade up to

capacity on a seasonal basis r

Continuing discussions with Quebec on further trading opportunitei

A working group with Newfoundland to discuss the potentialtotclegi electricity

trade

As Ontario investigates opportunities for electricity trade
agreementsI114poTential

impact on

the reliability of supply will need to be considered as will the impact pmeirissions
randtheIESOs capacity auction initiative which would use a com epgitiveprowss to pr capacity to

ensure longterm reliability

For Consideration

What role should distributed renewable energy generation play in the ongoing
modernization and transformation of Ontarios electricity system

What strategies should Ontario pursue to harness the potential of its nuclear sector

irpih meeting its the ProvkicS future energy needs

What factors should Ontario focus on as it pursues opportunities for electricity trade

with nearby provinces and states
r

Regional Plannini

Ontario is a big aiiiiriflat is not the same everywhere you go That is reflected in espociaiit

sue i the
Ltseipf electricity Some regions may iaeexperienceidia heavy growth in demand

while others rri4y sOe a flat or declining demand Urban centres can often have needs and

priorities the arc 8ifferent from rural regions and areas with heavy industry can have different

emay priorities fromthah residential communities

The reIfal planning process addresses these issues It links provincial planning with local

needs to better integrate the so that tne planning of the province wide and local distribution

systems can he integrated with the energy plans of municipal or Indigenous community This

will ensure the electricity needs of all 21 Ontario electricity regions link are reliably met in ways
that consider local preferences and priorities

In the 2013 LTEP Ontario committed to promoting the policy of Conservation First in regional

electricity planning and incorporating it into the planning processes used by both electricity and
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natural gas distributors The Ministry iscontinuesing to monitor the IESOs and OEBs progress

in integrating conservation into the regional planning process

Image Ontarios 21 Electricity Regions source Lon047errifEneray Plan 2013

Regional planning is a collaborative process that is ledby the IESO It collaborates with the

transmitter and the local distribution companies to evaluate the electrical needs of a region over

the near 15 years the medium 510 years and the long terms 1020+ years

Regional plans come in two varieties A Regional Infrastructure Plan RIP that is a wires only

solution using upgrades to transmission and distribution systems to meet the electricity needs

of a region This type of plan is led by the transmitter The other type of plan called an

Integrated Regional Resource Plan IRRP considers alargeFRumbernurnerousof options

including conservation generation or other innovative solutions The IRRRP could be

implemented in combination with or instead of a wires solution

IRRPs are led by theqESO together with a working group involving the regions LDCs and the

local transmitter Since community engagement is an important part of regional planning a

Local Advisory Committee LAC also provides recommendations on how to develop the

regional planiand advise on aspects of broader community engagement LACs are made up of

municipal indigenous environmental business sustainability and community representatives

All 21 regions have begun or completed the first cycle of the regional planning process TiiwAvi

41setiotatheifoilabigtyisodsopOpleiociseftheiregien

Following theViAththe release of the Climate Change Action Plan there is an opportunity to

consider changes to the regional planning process tothatvouilci support the possible growing
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use of electricity

For Consideration

What can be done to strengthen the link between regional electricity planning and
land use planning for infrastructure corridors in order to ensure that land for

transmission corridors is available when needed

Indigenous Energy Policy

As the Ontario government transforms and strengthens our electricity and fuelkSyS

Indigenous communities have emerged as critical partners Bacauso

ceiatachsNpwith4elax41andtheixior9hit4coyir I4isigovix4x4Indigenou$cditmunities can

bring unique and imoortn I perspectives knowledge and leadership tcyeneity projects and

energy planning If4addition3Cver 150 First Nation and
NiletiScnitpdhities

across Ontario

have JeoognIzederoFeditalyassertedAboriginal and treaty righterWhichIre affirmed and

protected under ection 35 of the Canadian onstitutior TherOrits as well as the social

and economic wellbeing of the communities can be affected benergy developments

Indigenous communities across Ontario often face urkilueIepallenges when it comes to energy

These challenges have complex historical jurisdiptionak9eographic and regulatory contexts

Ontario recognizes that participation in theprierselor can play a key role in the economic

wellbeing and development of IndigenouCommciiiiffes Ontario encourages First Nation and

Metis communities to play an active
tple

in the
eriergy sector including through involvement in

goneFatIoniconservation generatioriOhd major transmission projects The government needs

the input and guidance of Indigenoucoitimunities to support their ongoing participation in the

energy sector and ha
establiebediettirns

with community leaders to ensure this

important dialogue happens regtiiarlA

GewsietegtwiththaepiriiiAoiliationiOntario brought in a range of policies and programs

to support Indigeno0eparticipation and engagement in the energy sector and to enhance the

governments relaiOnShiewith Indigenous peoples across the province

89 Firm

plans

eTicaIINation and Metis communities and groups are leading or partnering in more than

5e0 different wind solar and hydroelectric projects across the province thanks to

centives offered through renewable energy procurement initiativesatiekoethoFeedin

t t ft

U t These projects

communities accessed provincial funding to develop community energy

have a contracted capacity of over 1800 MW of clean energy

The Aboriginal Renewable Energy Fund committed over $85 million to help 45 different

communities and groups assess and develop renewable energy projects It has now

been replaced by the new Energy Partnerships Program that will help Indigenous

communities to consider participation opportunities in renewable generation and major

transmission projects
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The Aboriginal Loan Guarantee Program delivered more than $200 million in guarantees

for Indigenous partnerships in renewable energy and transmission projects

The Aboriginal Conservation Program provided in home energy assessments and

energy saving upgrades for homes in 46 Indigenous communities

Ihe
ckIlIc of Injignom oioirirunitioc to Imrrwg vriciosenging of inci IbItty to

Many of these initiatives have resulted in rewarding and innovative partnerships between First

Nation and Metis communities and energy developers Others r Indigenous

communities to take control of their own energy needs and interests

In August 2015 the Chiefs of Ontario signed a historic Political Accord with the Government of

Ontario This Accord will guides the relationship between First Nations and the province The

govemment has committed to working on a range of issues with First Nations including

jurisdictional matters and the sharing of resource benefits These goals are in line with the spirit

and intent of the Calls to Action issued by the Truth and Reconciliation Commission and the

United Nations Declaration on the Rights of Indigenous Peoples

41liciiisA404414apr4rioiplesoftheRolitioalA000rdAtioPcoviiiloeaciciFicstNatiorisiciOrio

sroieumesdier4agreercientisinprk4sipleinJulyof2046iiiiatwa4dissetheiprieviriiseisellshecesief

14w1r44 gins RNA Nations 4r Tiliiswouldtie424yeardeal4o

adiverilosthesoorriornio4kwelopmerritofFirstNationsrsduositheibeerriersitoeogessk4gcapfta4i

andipitwidsimsankagfuliiopryartunitissformIlsetivsrrsationiotivisalthitiiylridigengus

coniniunitioe

The government also took steps recently to facilitate the expansion of the transmission system

to remote First Nation communities in northwestern Ontario that currently rely on diesel

generation Wataynikaneyap Power a First Nation led company is developing a project that

will connect remote communities

In addition to meetingiteponstitutional obligation to consult First Nation and Metis communities

where there is potential for energy developments to impact recognized or credibly asserted

Aboriginal and treaty rights Ontario is committed to working with Indigenous partners on energy

planning and policy in a way that supports reconciliation and community economic

development As we update the Long Term Energy Plan it is important thatweto continue

supporting Indigenous communities and individuals to engage in

energy Issues and opportunities
Programs and policies will need to evolve to better reflect technogical

innovation everchanging electricity and fuel systems and the broader policy implications of

climate change We look to First Nation and Mobs communities and organizations developers

and other key partners to provide the ideas and guidance that will strengthen

energy plannina for the provingehowhiveii4wis3vier3tthiiimpiartaatiprieriityi
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For Consideration

What are the most important tools to support Indigenous community engagement
and leadership in Ontarios energy sector going forward

Supply Mix

The 2013 LTEP took a pragmatic and flexible approach to planning to address Ontarios future

energy needs The plan was designed to balance the principles of costeffectivsnese t1j0Sility

clean energy community engagement ana an empnasis on uonservarion

The government will continue to apply these principles in developing the netLTkphile
acknowledging the iffeettheClimate Change Action Plans impact wi4hiwi606111 the

electricity and fossil fuels sector Given the range of outlooks for the futgwqsmgnd for

electricity and fossil fuels the need for flexibility in longterm plaqhirdis pgrticularly

importancet In addition the governments commitment to reducing s GHG emissions la

Onteriowill require an even greater emphasis on conservation 4iiid dean energy sources

In the electricity sector the Ontario Planning Outlook Or plprajects the provinces installed

capacity to increase from 39527 MW to 42635 MW lo1 2Q38There is a potential though that

increased electrification will produce an even higher qaidiVI Outlooks C and D in the OPO
present a number of ways to get the electricity needed to meet this demand No single option

can meet all consumer needs at all times The CEO illustrates these choices with options that

include mixes of wind waterpowerhydroeliOctricilkbiaenergy natural gas demand response
nuclear and longterm contracts for imports rilepotential groupings also include new

technologies that are not currently irVQritarios Supply mix Each combination will have a

different efforptimpact on costs reliability em or supporting infrastructure such as

transmission systems

When it comes to fossil fuels thegovernments climate change policies are expected to put

downward pressure on thsaOtpariti for traditional fuels while increasing the

opportunity to use new clearifrfiAels such as renewable natural gas or biofuels How this

transformation iadOOrnplishdid over the next twenty years will have implications for customers

costs and the use a oratorios existing fuels delivery infrastructure

For ConsideMOIS

order tTo meet a higher demand what mix of new electricity resources would best

balance the principles of costeffectiveness reliability clean energy community
engagement and an emphasis on Conservation First

What policies will Ontario need to adapt to a transformation in the fuels sector

CI Glossary

Aboriginal Rights t

CariadaS iRCfige40146peeiales Rights held by some Indigenous peoples of Canada that are
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for electricity for a period of time in the future

acquired through longstsinding use and occupancy of the land and are protected under s35 of

the Constitution Act 1982

Baseload Generation Sources of electricity that operate continuously day and night and

through all the seasons of the year Baseload generation is usually provided by nuclear and

large hydro electric generating stations

Bioenergy and Biodiesel Energy produced from plants or animals Sources for bipepel

generation can include agricultural residues food process byproducts animal kribre waste

wood and kitchen waste

Cap and Trade A program to reduce climate change The cap puts apMe amount of

greenhouse gases that can be discharged If a company releases moretaNOat amount it can

purchase credits from a company that reduced its GHG emissions levels 4below the cap

Capacity Auction A competitive market that commits astippikr totkieet a possible demand

SIN
cClean Energy Energy that is produced without the effikkaof greenhouse gases

Clean Imports Imports of hydro electricity fro

Manitoba or Newfoundland

hiftring provinces such as Quebec

Climate Change Action Plan CCAsei A Pfeyetr Ontario plan aimed at fighting climate

change over the longterm The current Om Change Action PlanCCAP will be replaced by a

revised plan when it expires in 202Q

Climate Change Mitigation ar0 Low Carbon Economy Act 2016 Ontario legislation that

among other things establjshed laga framework for Ontarios cap and trade program

Conservation FirstsuitPooservatkonFirstFravnework Conservation First is the

Ontario policy agftmakag enerq$es conservation the first resource to be considered when

olanninq to meeta fiteprovinces enerayleabisity needs vhere cestetlective The

Conservation EirSt Framework Launched January 1 2015 the sixyear Conservation First

Plan 201$2020 overs ihe Independent Elecli stefri Operator

g rr71VAclivoxy of c conser7on and energy in and
ines arid certainty needed for electricili to deliver

progreM to their Framework 3 cerbs of programs and potioos tha govern

eorisewoonbyeleetfieityiDCsi

Decarbonizing The removal of carbon from sources of energy done in order to reduce the

discharge of greenhouse gases

Demand Side Management DSMFramework Launched December 22 2014 the sixyear
DSM Framework 20152020 overseen by the Ontario Enemy Board governs the delivery of
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natural oas conservation and energy efficiency programs in Ontario and provides the fundind

guidelines and certainty newled ror natural gas clisributors to deliver enemy efficiency

programs to their customersThe progromeamipogeiestitatgewrneonservatien

distfibiatorseinOr4b4or

Demand Response Provides price or financial incentives to residenbal and business users to

shift iw thew eictryityasay from peak periods to helps avoid the need to biCI

cotiv brie rly Eni2stE2cttEe o rnbe 2 few short Derods of peak defra2d 2 o2r
PelucAio

4br22r4d 24b 2r1ikeEed by Ewerlt

Distributed Generation Energy produced by small decentralized generators such as wind

turbines and solar panels

Distribution A distribution system takes electricity from a high voltage

transmission system reduces the voltage and delivers it to residents

Electricity Act Ontario legislation to ensure the adequacy safety sustainability and

reliability of electricity supply in the province

Energy East A proposal from TransCanada Corporation to convert a natural gas pipeline to

carry crude oil from Western Canada for export and use by eastern Canadian refineries

Energy Audit A process designed to deterrnin

used by energy consuming systems such

identify opportunities to imarove efficienc

emissions

Alen why and how eneray is being

The information can then be used to

enemy costs and reduce greenhouse gas

shomidbesealedprevideespeeifiemfteferupgmetinginetAletie deoneendwingeitesianii

Energy Retrofit The prooest1

Rerofittind may involve in

arid doors or adding igsula

including enero

imamvementsto

adind a buildings eherfly COnsurninc4 systems

r replacing lighting fixtures ventilation syetars or ifindows

llere it makes eee flcmlic sense Retivfitting also rilears

Eicy measures in all your renovation and repair activities eiasteffee4v

witrediaeeenergycaskaandgFeenheiksegeeemissior4sEkaolpis

Energy Storage Equipment or technology that collects energy so it can be used at a later

date Examples include batteries and hydro electric dams

Environmental Registry An online database link where Ontario ministries post

environmentally significant proposals or decisions and invite comments from the public

Ethanol A renewable fuel made from plants such as corn sugar cane and grasses Its use

can reduce greenhouse gases
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Fossil Fuels Fuels that contain high percentages of carbon and emit greenhouses gases
Fossil fuels include coal oil and natural gas and derivatives such as gasoline kerosene and

propane

Fuels Technical Report A report prepared for the Ontario Ministry of Energy that reviews the

current supply and demand for fossil fuels in Ontario and the possible changes that could occur

through to 2036

Green Button

and 5ecuie wav 131

teir

sortware applications that alidw

i4AwarathatgivesOntiariaasac434satoqata0

ettotiitthoiioleotncityusaao

Greenhouse Gases GHG Gases that contribute contributing to climatetharibe The most

prominent GHG carbon dioxide is released by the burning of fossil fuels such as coal oil or

natural gas

Heat Pumps Technology that heats or cools buildings bypbtfcrbing heat from a cold space

and releasing it to a warmer one Heat pumps can replace the need for furnaces and air

conditioners

Independent Electricity System Operator IESO The provincial agency that ensures there

is always enough electricity to meet the provinces energy needs It is also responsible for

planning and securing electricity to meet future needs

Indigenous Another term for 0thiadeS First Nation Metis and Inuit peoples

Infrastructure Equipment that generates the energy used by consumers including nuclear

power plants dams and solar panels and delivers it through wires pipelines

Integrated Regional Resource Plan IRRP

generad0
tratission far iteii aiiiiiif iHiiii iiri iiiiiii i iii iiiaieii iiiii adiiiiiiii ei

no an in the nott fuo to 5 years inia t0 to 10 Veial arid icndivn 0110re ttiIn 10

an te 0 years Aplaathatassessertheoptiorsforrroaaticlooatelectirio44eadegihrouith

acidtt dernavtelmonegomontrdte4ilatirtoriterltafgoscaogoneraton

varistnissioriaarittaie4ibtktton The planan4<e4t4eoptions4forat4tallity4444rollability

orvenmontal pzrformanco and boa acceptarco

Local Advisory Committee LAC Afii committee of local community representatives that

provides advice on local priorities and makes recommendations on the development of regional

electricity plans rriupfaRiesFirti Nation

and Mats communities consumers and citizens the businew community and environmental
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and conservation groups

Local Distribution Company LDC A public or private corporation that owns the wires poles

transformers and pipelines that delivery electricity or natural gas to local consumers

Long Term Energy Plan LTEP A blueprint setting out the projected supply and demand for

energy for the next 20 years in Ontario It is updated every few years

Megatonnes mt One million metric tons

Megawatt A unit of electricity equal to 1000 kilowatts kW or one million wa

residential or commercial building may use several megawatts of electricity

Megawatt Hour A measure of the energy produced by a generating statOkofttime a one

MW generator operating for 24 hours generates 24 MVVh of energy

Methane A greenhouse gas that is the primary component of Ntu

Microg rid A local electricity network linking smaller soqpot
electricity

with nearby users

such as homes business and institutions In event of a failure of the larger network a microgrid

can seal itself off and continue to provide power locally

National Energy Board NEB The federal
agerigy that rFgulates the international and inter

provincial operations of oil and gas pipelinemint elect City transmitters

Net Metering A biiling arranpernent thetalowsgustorners to generate renewable energy

onsite for their ow use and recci Li surplus electricity sent the grid A

theiow4e4e€4n5ityteseAd4o4ysorpli4s

o local dicticuor cyctom in elfta for a orodit on their

NetZzero Energy

on ai annual basis Abk4I

iteonsumeefrorviita4aba4di

Net Zero EnergT

as it uses fro

Offramps cikftfi4kinguagett4at speciric decision ocints thatgivee the government the

abilifft604he refurbishment of the Bruce or Darlington nuclear reactors

Ontario Energy Board OEB A provincial agency that sets the prices for natural gas and

electricity in Ontario It also regulates the activities of generators transmitters distributors and

the wholesalers and retailers of electricity and natural gas

i ing that raroduces at least as i h energy as it consumes

4Aienortranewaissienutility

tOns A biAdin57 that produces at least as much emissions Free energy

isproducing energy sources

Ontario Planning Outlook OPO A report that reviews the past ten years of activity in the

electricity system and provides a series of future scenarios for the next 20 years

Peak Demand The period of time in which significantly more natural gas or electricity is

needed by consumers
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thoteleA plblri led by the Ibbal trariSfiliISSIC711

ney rrierettheelaetriaty

Regulatory RegistryRegistry An online database link where Ontario ministries poStproposed

regulations and invite comments from the public

ZReliability the ability to deliver electricity in accordance with al ao eliliability standards

imd ib the amount desired to meet demand Theabilitytoraaat iactriGity neemds

eveowhenequifinciontortexperetediyfreilsoetheeroeuntotwoligsleVieriseaelhi

Resiliency

domandeelieroptioninsupplyearteldamageteinficasta
4

Renewable Natural Gas RNG A form of methane that comes from organic sources such as

landfill gas agricultural residues and wastes from food and beverage manufacturing RNG is a

carbon neutral fuel as it is produced from renewable resources

Smart Grid A Smart Grid uses digital comOdt6rized equipment with twoway communications

to deliver electricity and control applications in consumers homes and business Equipment

using the Smart Grid can save energy reduce costs and increase reliability and transparency

Smart or Programmable Thermostat A

Petajoules One petajoule is roughly equivalent to the energy produced by one billion cubic

feet of natural gas

Political Accord An agreement between the Government of Ontario and the Chiefs of Ontario

that will guide the relationship between First Nations and the province

Regional Infrastructure Plan document rleveoned by the local transmitter as part of the

>tess It idemtifies distribution

thi teffnilf

s u dowrl when the

occurants are awaliti4an tybittiiiv be controlled remotely rrn a phone tablet or lantop A

therrnottati can be programmed to automatically adjust the interior

temperature of a building or house can help It5ave riefQv It bbn tteuelly be <Of rood Mtle

Social Benchmarking A program that provides customers with information about their energy

usage and compares it to the usage of their neighbors or peers

Terawatt Hours TWh One billion kilowatt hours kWh A kWh is the same as one kilowatt

1 kW of power being used for one hour

Transmission trem The movement of electricity usually over long distance from

generation sites to consumers and locai distributions systems Transmission of electricity is

done at Nell voltages Transmission also abbiiea to the lou ariabortation of natural

gas and oilThe tender f elactrcity at Kgh voltages frarr s lamegeneiator to 3 lacal
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distritNitionsvstem

Vancouver Declaration An agreement in principle by Canadas First Ministers to work toward

a national climate change plan and develop a price on carbon

Whole Home An approach to onergy conservation and energy efficiency that looks at how

improvements in the use of electricity and natural gas throughout a home can work together to

produce the best results
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