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BACKGROUND:

Canada is starting from a position of strength

Clean
* 80% of our electricity comes from non-emitting sources (2" cleanest in the OECD)

* No sector has reduced GHGs more than electricity (39% decrease since 2001)

V{7 0.

) kms_of high voltage trahsmission

Reliable

* Highly reliable and secure North
American bulk power system
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BACKGROUND:

Electricity delivers a wide range of benefits

Sll bi“ion/year to Canada’s real GDP CANADA'S ELECTRICITY TRADE WITH THE U.S.*
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156,000 jobs across the country b
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Terawatt hours

S25B/year in capital investment
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S3 billion in exports to the US in 2017 o

a
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
. Exports . Imports. e Net trade

* includes only electricity traded under purchased contracts; excludes electricity
transferred under non-financial agreements (e.g. under treaty obligations)

6t largest electricity producer in the world

Reliable, affordable power provides a competitive advantage for our businesses
and contributes to the high quality of life afforded to Canadians
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RECENT PROGRESS:

Jurisdictions are maki%“%éo clean energy investments ...
P
| 37

Territories collective efforts
to reduce use of diesel (e.g.
Old Crow solar, YK, Inuvik

Wind, NWT, Igaluit, NU)

Newfoundland and Labrador’s
commitment to energy efficiency
and clean energy at Muskrat Falls

British Columbia will
make industries clean by
using clean energy (e.g. ?’ ‘
electrification of gas

production)

Prince Edward Island’s
wind and distributed
energy expansion

¢
o W Nova Scotia’s energy efficiency and

< renewable electricity targets
Alberta phasing out coal-fired
electricity (supported with the New Brunswick Smart Grid
Renewable Electricity Program) A/v;)”“ research initiative (i.e. Smart Grid
Innovation Network)
Saskatchewan’s target { J e . .
of 50% renewable energy j Québec’s electric Vehicle and

generation by 2030 building efficiency initiatives

Manitoba’s Keeyask + electricity Ontario’s storage and
partnership with Saskatchewan  smart grid investments,
(e.g. Birtle-Tantallon line) building on coal-phase out



RECENT PROGRESS:

including some of the largest investments in Canada.
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RECENT PROGRESS:

Federal initiatives are also helping to transform the sector

* Investments in the electricity sector
* Emerging Renewables Power Program (e.g., tidal, geothermal, advanced solar)

e Smart Grids
* Clean Energy for Rural and Remote Communities

* EV Infrastructure Deployment and Demonstration

* Federal coal- and natural gas-fired regulations are helping to shift Canada’s electricity
supply mix

* Examining how grid integration can enable decarbonization
e Regional Electricity Cooperation and Strategic Infrastructure (RECSI) Initiative

e North American Renewable Integration Study (NARIS)
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CHALLENGES:

The sector is undergoing significant transformation

Wind and solar costs
are dropping quickly
worldwide

Low cost natural gas
is an attractive option

Consumers
increasingly sensitive
to rate increases

.

v

Smaller scale and
more decentralized
grids and microgrids

Emergence of
prosumers selling
energy back to the
grid

.

/

Energy storage tech
allowing for integration
of intermittent sources

Smart grids improving
demand mgmt and
communication
between system
elements

Digitalized systems
more vulnerable to

wber threats

v

New sources of
demand emerging (e.g.
electric vehicles, data
centres, industry)

Companies choosing
clean power

Prosumers shifting
system costs on smaller
rate base, challenging
business models

Policy makers and operators are making decisions in an

increasingly complex environment
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CHALLENGES:

Provinces reliant on fossil fuels are facing a major transition

ELECTRICITY GENERATION IN CANADA

Yukon

Northwest
Territories
Nunavut Newfoundland and Labrador
British ‘ 41,848 GWh '

Columbia Saskatchewan
Alberta Quebec

24,623 GWh
80,487 G} AL Ontario Prmce Edward Island
206,928 GWh
36,687 GWh New 576 GWS
158,154 GWh .
Brunswick

Nova Scotia

14,569 GWh
. Hydro . Natural gas . Biomass i 9,917 GWh
I nuctear [ Petroteum Solar and Tidal

Coal . Wind . Other




200+ remote communities remain heavily reliant on diesel
tGp
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CHALLENGES:

Energy affordability and reliability remains a concern in

parts of Canada

e Rates vary considerably across
Canada

o 38.5% of Atlantic Canadians in
energy poverty

* Power outages caused by extreme
weather events are increasing in
frequency and intensity

* Cyber threats an area of growing
concern

AVERAGE LARGE INDUSTRIAL AND RESIDENTIAL ELECTRICITY PRICES* (AS OF APRIL 2017)
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OPPORTUNITIES:

Immense untapped potential to electrify
Canada’s economy

Electrification is a key to unlocking deeper While Only

decarbonisation and meeting Paris goals 8 1 % 20%

Opportunities exist to electrify key sectors of the

of our electricity is of our energy use
Canadians economy, such as: Gl i o
* mining * manufacturing
e oil, gas & LNG e iron and steel-making
e petrochemical e buildings

Electrification of heating and vehicles can cut energy
costs for homeowners, drivers, and businesses

Feasibility will vary by region based on cost and
availability




OPPORTUNITIES:

Connecting clean power to jurisdictions that need

It can reduce costs and GHGs

Existing and proposed transfer capability between Canadian-and USjurisdictions

1000

—
—

1200

Mate:In practice, the amount of
alectricitythat con be imporbed by
Alberta fomBC and Montana

smutaneously slimited o 1100 MW

el b inbemial grid consrainks

.

T

Line under construction
between Manitoba and
Saskatchewan (300 MW)

294
—
—-

200
Proposed line bebween
Manitoba and
Mirinesota (750 MW)

i ST

Prdcrbee: Thesses fig ures: /
represent the trangfier
capability From and to
Minresota and Roeth
Db combined

ol

e

Fowr proposad lires frorm Quebec
bo e LUS:

» to Mew York (1000 MW)

* tovermont (1000 MW

2ES

—
—_—
2153 27
s
ﬁﬂ\\
250 \z‘ﬁﬂ

» to Mew Hampshire (1090 MW) &
= 1o Mew Hampshire (1200 MW) .r%

It

0
dp—
ol

350
—(
300

Sml i._m



OPPORTUNITIES:

Promising opportunities exist for Canadian
leadership as the world shifts to clean power

1. Exporting clean power to growing US market
2. Attracting companies that put a premium on cheap, clean power

3. Manufacturing for electric transportation systems, incl. mining
lithium and cobalt for batteries, storage systems, electric drive trains

4. Commercializing energy storage technology

5. Co-generating of electricity and heat



Ongoing Areas of Focus

GENERATION: TRANSMISSION/DISTRIBUTION

Cleaning the Supply Improving Infrastructure

AREAS OF FOCUS
* Accelerate deployment of new
renewables (e.g., advanced solar,
tidal, geothermal, offshore wind)

END USE:

Electrifying Demand

AREAS OF FOCUS
Transportation

AREAS OF FOCUS
Digitization

Cyber-security Buildings

Enabling more distributed electricity
generation

* Reduce diesel use in remote
communities

Heavy industries (e.g., LNG, natural
gas, oil sands, mining)

Adoption of energy storage

Supporting consumer preference
Co-gen of heat and electricity

Building Indigenous
Partnerships
AREAS OF FOCUS

Growing Markets

AREAS OF FOCUS
Advance inter-provincial trade
Trade with the US and Mexico
Building Canada’s clean energy brand
Attracting businesses that want clean
energy

Developing clean electricity projects in
partnership with Indigenous
communities to enable new econo
development
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