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As the world’s population and standards of living continue to 
grow, the global energy demand also continues to rise. For 
Canada, meeting that energy demand responsibly means 
making use of all the available options in our energy tool kit and 
developing our energy systems to be more efficient and flexible. 
Our country has a wealth of natural resources and is an innovator 
in the energy sector. From the hydroelectricity produced in 
provinces such as Ontario, British Columbia and Quebec, to the 
extraction of crude oil and natural gas in western Canada, our 
country has a diverse range of energy sources to draw on.

This factbook offers a snapshot of Canada’s energy sector. It covers topics such as 
where natural resources are found for energy production, how energy is transported 
to where it needs to go, the emerging field of renewable energy, and much more. 
Broken down by province and territory, this factbook takes you on an energy tour 
across the country.

The Canada Energy Story was produced by Energy IQ, an educational program created 
and delivered by Canadian Geographic Education. Energy IQ focuses on the demand, 
production, and transmission of various energy sources in Canada today, with the goal 
of helping to improve energy literacy across the country among Canadian students 
and educators.
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BIOMASS ENERGY – organic materials such as wood, waste, or pulp are used to 
produce energy (often to generate electricity); measured in megawatts (MW)  

COAL – a mineral rich in carbon that can be burned to generate electricity (there are 
two types: metallurgical coal is used for making steel, thermal coal is used for energy); 
measured in tonnes (megatonne: 1,000,000 tonnes)

CRUDE OIL – a naturally occurring mixture of hydrocarbons and organic materials that 
can be refined into petroleum products such as gasoline, jet fuel and petrochemicals; 
usually measured in thousand barrels per day (Mb/d) 

ELECTRICITY – the flow of an electric charge produced from energy sources such 
as natural gas, wind, hydropower, nuclear and solar, that powers things like lights, 
appliances, and electronic devices; measured in watts

ENERGY – the capacity to do work (i.e., natural and physical resources are used to 
produce energy); measured in joules (J) or petajoules (PJ) for large amounts

FOSSIL FUELS – naturally occurring organic fuel (crude oil, natural gas, and coal) that 
is produced from plant and animal matter that was transformed through heat and 
pressure over a long period of time

GDP – the gross domestic product is a measure of economic activity (i.e., goods and 
services) within a country over a certain time period; expressed as the worth of the 
output of the country in their local currency

GEOTHERMAL ENERGY – underground reservoirs of steam and hot water that can 
be trapped to generate electricity or to heat and cool buildings directly; measured in 
megawatts (MW)

HYDROCARBON – an organic chemical compound that is made up of hydrogen and 
carbon atoms

HYDROELECTRICITY – electricity produced from kinetic energy captured from moving 
water (i.e., hydropower); measured in megawatts (MW)

LIQUEFIED NATURAL GAS (LNG) – when natural gas is cooled to -162 C it becomes a 
liquid that can be easily transported

ENERGY 
TERMS

ENERGY 
TERMS
NATURAL GAS – a naturally occurring hydrocarbon that is processed and used for 
heating, cooling, cooking, and electricity generation; measured in cubic feet per day 
(i.e., MMcf/d is a million cubic feet per day, Bcf/d is a billion cubic feet per day) 

NGLs – natural gas liquids are a hydrocarbon in the same family as crude oil and 
natural gas (e.g., ethane, propane, butane, isobutane, and pentane) produced 
alongside natural gas or as by-products and are also used as input for petrochemical 
plants; usually measured in thousand barrels per day (MB/d)

NON-RENEWABLE ENERGY – energy sources that occur naturally and can't be 
replaced once they run out

NUCLEAR ENERGY – uranium, a radioactive metal, is used as a fuel in a nuclear power 
plant to generate electricity; measured in megawatts (MW)

REFINED PETROLEUM PRODUCTS (RPPs) – products (e.g., gasoline, diesel, jet 
fuel) produced from refined crude oil and chemical feedstocks, which are used in 
manufacturing chemicals, synthetic rubber and a variety of plastics 

RENEWABLE ENERGY – energy sources that occur naturally and that can be 
replenished continually

SOLAR ENERGY – energy derived from the sun’s rays that are captured by 
photovoltaic panels and converted into electricity; measured in megawatts (MW)

TIDAL ENERGY – kinetic energy harnessed from the movement of ocean tides and 
captured by turbines and converted into electricity; measured in megawatts (MW)

WATT – a unit of power (i.e., how much energy is used over time); 1,000,000 watts in 
a megawatt (MW); a terawatt hour (TWh: one trillion watts per hour) measures the 
amount of power produced/consumed

WIND ENERGY – the kinetic energy captured from wind by turbines and converted 
into electricity; measured in megawatts (MW)
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TYPES OF ENERGY  
PRODUCED IN CANADA:

CRUDE  
OIL

WIND BIOMASS

NATURAL 
GAS

HYDRO- 
ELECTRICITY

NUCLEAR

COALTIDAL

REFININGSOLAR

OVERVIEW OF 
CANADA

647.7 Twh
ELECTRICITY GENERATED 

$230
$

BILLION
~11% OF TOTAL 

ENERGY SECTOR CONTRIBUTION  

TO NOMINAL GDP

EMPLOYMENT IN THE ENERGY SECTOR

~819,500
TOTAL 4.4%
of Canada's total employment

269,000
DIRECTLY 
EMPLOYED

550,500
INDIRECTLY 
EMPLOYED

PRIMARY ENERGY 
SOURCES FOR ELECTRICITY 
GENERATION BY REGION

94%

91%

97%
95%

49%

60%

63%

39%

99%

95%

YUKON

ALBERTA

SASKATCHEWAN

MANITOBA

ONTARIO

NORTHWEST 
TERRITORIES

BRITISH  
COLUMBIA

QUEBEC

NUNAVUT

N.B. N.S.

P.E.I.

N.L.

70%

~100%

44%

PRIMARY ENERGY PRODUCTION  
BY ENERGY SOURCE

37% 
NATURAL 

GAS

45% 
CRUDE OIL

* Wind, Solar, Biomass and Tidal

7% HYDRO-  
ELECTRICITY

6% COAL

3% RENEWABLES*

2% NUCLEAR

15% 
NUCLEAR

61% 
HYDROPOWER 

(+TIDAL)

*Refined petroleum products 

9% NATURAL GAS

8% COAL

5% WIND

1% BIOMASS

1% RPPs* &  
SOLAR

ELECTRICITY GENERATION BY  
ENERGY SOURCE

37,600,000
POPULATION (APPROX.)

ENERGY PRODUCED 

21,385 PJ
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DAWSON CITY

OVERVIEW OF THE 
YUKON

40,900
POPULATION (APPROX.)

0.5 TWh
ELECTRICITY GENERATED 

~0.1% of Canada’s total

YUKON'S ENERGY

•	 Four hydroelectric facilities. 

ENERGY TRANSPORTATION

•	 Petroleum products (e.g., diesel), brought in from British Columbia and 
Alberta by truck, are used to generate electricity in remote communities.

•	 Whitehorse also receives some LNG from Tilbury Island, B.C., by truck for 
electricity generation.

RESERVES AND POTENTIAL

•	 8 trillion cubic feet of technically recoverable natural gas.
•	 Eight areas in Yukon are identified as having a potential of up to 900 million 

barrels of crude oil. 
•	 There is potential for geothermal energy to be developed near urban areas.
•	 Coal resources exist in the Yukon but are not being developed.
•	 The Beaufort Sea on Yukon's northern coast, has oil and natural gas 

resources estimated to be: 
- 67 trillion cubic feed of natural gas 
- 7 billion barrels of crude oil

HYDROELECTRIC  
FACILITIES4

Whitehorse Hydroelectric 
Facility (40 MW) is the largest

MORE 
THAN

KILOMETRES OF  
TRANSMISSION  
P O W E R  L I N E S900

That’s like driving from Calgary, Alta., to Vancouver, B.C.

ENERGY FACT
There is a 366-metre-long 
fish ladder at the Whitehorse 
Hydroelectric Facility to 
allow salmon to get past the 
dam to reach their upstream 
spawning grounds. Built in the 
1950s, this is considered the 
longest wooden fish ladder in 
the world.  

ELECTRICITY BY SOURCE
94% HYDROELECTRICITY
6% RPPs 94% 

HYDRO

ENERGY  
PRODUCED: HYDRO 

ELECTRICITY

WHITEHORSE

CANADA'S ENERGY STORY - OVERVIEW OF YUKONCANADA'S ENERGY STORY - OVERVIEW OF YUKON
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MORE 
THAN

KILOMETRES OF  
TRANSMISSION  
P O W E R  L I N E S700

That’s like driving from Calgary to Fort McMurray, Alta.

TRUCK AND SHIPPING

•	 Petroleum products (e.g., diesel), brought in from British Columbia and 
Alberta by truck and barge, are used to generate electricity in remote 
communities. 

•	 Inuvik receives LNG from Tilbury Island, B.C., by truck for electricity 
generation.  

RAILWAY

•	 While crude oil is not transported by rail to the Northwest Territories, there 
is a rail terminal at Hay River that receives gasoline and diesel from Alberta. 

RESERVES AND POTENTIAL

•	 16.4 trillion cubic feet of recoverable natural gas reserves.
•	 1.2 billion barrels of recoverable crude oil reserves.
•	 There are offshore oil and natural gas resources in the Northwest Territories 

that have not been developed.

YELLOWKNIFE

NORMAN WELLS

SNARE RIVER

OVERVIEW OF THE 
NORTHWEST TERRITORIES

ENERGY FACT
The electricity transmission 
network grid in the Northwest 
Territories is isolated from 
nearby provinces/territories 
because of the great distance 
between urban centres.  

44,800
POPULATION (APPROX.)

0.4 TWh
ELECTRICITY GENERATED 

~0.1% of Canada’s total

ELECTRICITY BY SOURCE
70% HYDROELECTRICITY
21% RPPs
5% NATURAL GAS
4% WIND

70% 
HYDRO

ENERGY  
PRODUCED:

WINDNATURAL
GAS

HYDRO 
ELECTRICITY CRUDE OIL

21% 
RPPs

1.7 Mb/d of crude  
oil produced

1.4 MMcf/d of natural  
gas produced

DIAVIK DIAMOND MINE
(9 MW) wind farm

(30 MW) largest 
hydroelectric facility

NORTHWEST TERRITORIES'  ENERGY

•	 1.7 Mb/d of crude oil produced at Norman Wells.
•	 1.4 MMcf/d of natural gas produced at Norman Wells (and a small amount at 

Ikhil).
•	 Three hydroelectric facilities, with the Snare River system being made up of 

four power plants.
•	 One wind farm.

Crude oil is moved from the Northwest Territories 
to Alberta via pipeline. 

KILOMETRES 
OF PIPELINE

MORE 
THAN 950

CANADA'S ENERGY STORY - OVERVIEW OF NORTHWEST TERRITORIESCANADA'S ENERGY STORY - OVERVIEW OF NORTHWEST TERRITORIES
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OVERVIEW OF 
NUNAVUT

38,800
POPULATION (APPROX.)

0.2 TWh
ELECTRICITY GENERATED 

~0.05% of Canada’s total

NUNAVUT'S ENERGY

•	 Solar panels were installed at the Arctic Winter Games Arena and Arctic 
College in Iqaluit.

•	 Each community has its own diesel-fired power plant, there are 25 in total. 
All electricity is generated from diesel. Nunavut is looking to move away 
from diesel-powered electricity generation and towards LNG or biomass.

TRUCK AND SHIPPING

•	 Petroleum products are shipped in or transported by truck once a year 
during the summer, when waterways are clear of sea ice and roads are 
more accessible.

MORE 
THAN

KILOMETRES OF  
TRANSMISSION  
P O W E R  L I N E S350

That’s less than the distance from Toronto to Ottawa, Ont.

RESERVES AND POTENTIAL

•	 181.43 trillion cubic feet of recoverable natural gas reserves.
•	 18.3 billion barrels of recoverable crude oil reserves.
•	 There is some potential to harness solar energy in southern Nunavut along 

the Hudson Bay coast, which receives the most sun in the territory.
•	 Five communities (one of which is Iqaluit) have been identified as having 

cost-effective wind energy potential.

ENERGY  
PRODUCED:

SOLAR

IQALUIT
BAKER LAKE

ENERGY FACT
Nunavut doesn’t have a 
shared transmission grid. 
Each community relies on 
its own power plant and 
electricity grid.  100% 

RPPs

ELECTRICITY BY SOURCE

CANADA'S ENERGY STORY - OVERVIEW OF NUNAVUTCANADA'S ENERGY STORY - OVERVIEW OF NUNAVUT
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VANCOUVER  
& BURNABY

HOWE SOUND

PRINCE GEORGE

	MEIKLE WIND 

KAMLOOPS

MICA

OVERVIEW OF 
BRITISH COLUMBIA

5,071,300
POPULATION (APPROX.)

74.2 TWh
ELECTRICITY GENERATED 

~11% of Canada’s total

ENERGY FACT
British Columbia is a major 
producer and exporter of coal. 
Up to 90 per cent of the coal 
mined in British Columbia 
is metallurgical coal, with 
the rest being thermal coal. 
There are seven mines in 
British Columbia that produce 
thermal coal. However, British 
Columbia doesn’t get any of 
its electricity or heating from 
coal and exports most of it to 
international markets.

BRITISH COLUMBIA'S ENERGY

•	 More than 30 hydroelectric facilities.
•	 5.1 Bcf/d of natural gas produced in northeastern British Columbia.  

That’s like 80,000 hot air balloons every day! 
•	 British Columbia also produces 50 Mb/d of NGLs.
•	 More than 20 biomass facilities. 
•	 101.2 Mb/d of light crude oil produced in northeastern British Columbia.
•	 Nine wind farms – more than 290 wind turbines.

PETROLEUM REFINING

Two refineries, in Burnaby and in Prince George, refine crude oil from 
western Canada and distribute RPPs throughout British Columbia.

91% 
HYDRO

ELECTRICITY BY SOURCE
91% HYDROELECTRICITY
6% BIOMASS
2% NATURAL GAS
1% WIND, RPPs & SOLAR 

RESERVES AND POTENTIAL

•	 349 trillion cubic feet of marketable natural gas reserves.
•	 29 million barrels of recoverable crude oil reserves.

Second-largest natural 
gas producer 

Second-largest producer  
of hydroelectricity

TRUCK

•	 The Tilbury Island facility, near Vancouver, exports LNG to Yukon and the 
Northwest Territories by truck.

ENERGY  
PRODUCED:

CRUDE OILBIOMASSWINDNATURAL
GAS

HYDRO 
ELECTRICITY

•	 Crude oil is transported from Alberta to Kamloops and Burnaby, B.C., via 
pipeline.

•	 Natural gas produced in B.C. is transported to other parts of Canada via 
pipeline. Several B.C. natural gas pipelines connect to U.S. pipelines to export 
to the United States.

•	 British Columbia’s RPPs are distributed throughout the province via pipeline.

(185 MW) largest  
wind farm

(112 MW) largest  
biomass facility

(2,746 MW) largest 
hydroelectric facility 

VICTORIA

That’s two times the length of our border with the United States! 
Electricity is exported mainly to the United States, but a small portion also goes to Alberta. 

KILOMETRES OF TRANSMISSION  

POWER LINES
MORE 
THAN18,000

MORE THAN 44,000 KM OF PIPELINE 

COAL

CANADA'S ENERGY STORY - OVERVIEW OF BRITISH COLUMBIACANADA'S ENERGY STORY - OVERVIEW OF BRITISH COLUMBIA



1514

NATURAL
GAS

ENERGY FACT
A Carbon Capture and Storage 
facility near Edmonton captures 
carbon from Alberta's oil sands 
and stores it underground.

 

REDWATER

LLOYDMINSTER

FORT McMURRAY

ATHABASCA OIL 
SANDS DEPOSIT

EDMONTON

CALGARY

OVERVIEW OF 
ALBERTA

	 SUNDANCE 
GENERATING 

STATION 

BRAZEAU 
PLANT  

4,371,300
POPULATION (APPROX.)

81 TWh
ELECTRICITY GENERATED 

~13% of Canada’s total

ALBERTA'S ENERGY

•	 3,910 Mb/d of crude oil produced, mainly in the oil sands region in  
northern Alberta. 
That’s enough to fill 245 Olympic-sized swimming pools every day!

•	 10.5 Bcf/d of natural gas produced in southeastern plains and  
southwestern foothills. 
Imagine 100,000 hot air balloons filling the sky every day – that's a lot! 

•	 Alberta also produces 515 Mb/d of NGLs.
•	 Eight coal mines producing 25 megatonnes of coal per year (mainly thermal).
•	 18 coal-fired power plants.
•	 38 wind farms – more than 950 wind turbines.
•	 17 hydroelectric facilities.
•	 More than 10 biomass facilities primarily supporting the forestry industry.

PETROLEUM REFINING

There are five refineries in Alberta: three in Edmonton, one in Redwater, 
and one in Lloydminster. 

TRUCK AND RAILWAY

•	 Alberta has 16 crude oil rail loading facilities. 
•	 The majority of NGLs are transported via rail.
•	 Within Alberta, RPPs are transported by truck and rail.
•	 There are two small-scale LNG facilities in Alberta, which mainly supply 

the transportation sector as well as providing fuel for power generation in 
Whitehorse, Yukon, and Inuvik, N.W.T. via truck.

Largest natural 
gas producer 

Largest crude 
oil producer

Largest for coal-fired 
generating capacity

•	 Most of the province’s crude oil is exported to United States by pipeline.
•	 Alberta supplies British Columbia, Saskatchewan and Manitoba with RPPs mainly 

by pipeline.
•	 Pipelines transport natural gas throughout Alberta, to eastern Canada, and export 

it to United States (via connections in British Columbia and Saskatchewan).

MORE THAN 422,000 KM OF PIPELINE 

ENERGY  
PRODUCED:

CRUDE OIL BIOMASSWIND
HYDRO 

ELECTRICITYCOAL

ELECTRICITY BY SOURCE
49% NATURAL GAS
43% COAL
5% WIND
3% HYDROELECTRICITY  

& BIOMASS 

49% 
NATURAL 

GAS

43% 
COAL

(1,861 MW) largest  
coal-fired power plant

BLACKSPRING 
RIDGE WIND FARM 
(300 MW) largest  
wind farm

(355 MW) largest 
hydroelectric  
facility

RESERVES AND POTENTIAL

•	 165.4 billion barrels of proven crude oil reserves in the oil sands.
•	 32.4 trillion cubic feet of natural gas reserves.
•	 Alberta has some of the highest solar energy potential in Canada.

Enough to circle the Earth six times!

MORE THAN KILOMETRES OF TRANSMISSION  
AND DISTRIBUTION POWER LINES241,000

CANADA'S ENERGY STORY - OVERVIEW OF ALBERTACANADA'S ENERGY STORY - OVERVIEW OF ALBERTA
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REGINA

E.B. CAMPBELL DAM

MOOSEJAW

LLOYDMINSTER

OVERVIEW OF 
SASKATCHEWAN

1,174,500
POPULATION (APPROX.)

24.3 TWh
ELECTRICITY GENERATED 

~4% of Canada’s total

40% 
COAL

ELECTRICITY BY SOURCE
44% NATURAL GAS
40% COAL
14% HYDROELECTRICITY
2% WIND

44% 
NATURAL 

GAS

SASKATCHEWAN'S ENERGY 

•	 489 Mb/d of crude oil produced mainly in western Saskatchewan, near 
Lloydminster. 
That’s enough to fill about 31 Olympic-sized swimming pools every day!

•	 396 MMcf/d of natural gas produced mainly in southeastern Saskatchewan. 
That’s more than 6,000 hot air balloons every day!  

•	 Saskatchewan also produces 8.6 Mb/d of NGLs.
•	 Eight hydroelectric facilities.
•	 Three coal-fired power plants with associated strip mines - 9.3 megatonnes 

of coal produced per year (mainly thermal).
•	 Eight wind farms – more than 150 wind turbines.

PETROLEUM REFINING 

The province has two refineries, in Regina and in Moose Jaw, which rely 
on crude oil from western Canada. They supply Alberta and Manitoba with 
RPPs and export a small amount to the United States.

ENERGY FACT
Mines in northern Saskatchewan 
produce all of Canada’s uranium, 
three-quarters of which is exported 
and the rest is used for nuclear 
energy production in Canada. 

MORE THAN  
157,000 KM OF 
TRANSMISSION  
AND DISTRIBUTION   
POWER LINES

THAT’S ENOUGH 
TO CIRCLE THE 
EARTH NEARLY 
FOUR TIMES!

Electricity is exported mainly to the 
United States, but a small portion 
also goes to Alberta. 

RAILWAY 

•	 Saskatchewan has 13 crude oil rail loading facilities that transport oil to 
other parts of Canada.

Second-largest crude  
oil producer 

Second-largest for coal-
fired generating capacity 

NATURAL
GAS

ENERGY  
PRODUCED:

CRUDE OIL WIND
HYDRO 

ELECTRICITYCOAL

(289 MW) largest 
hydroelectric facility

	CENTENNIAL WIND 
POWER FACILITY 
(150 MW) largest 
wind farm

BOUNDARY DAM
(672 MW) largest coal-fired power plant 
with carbon capture and storage

•	 Pipelines move crude oil to terminals in the province, to Saskatchewan’s two 
refineries and on to central Canada and the United States.

•	 Natural gas is transported via pipelines from Saskatchewan and on to central 
Canada and the United States.

MORE THAN 102,000 KM OF PIPELINE 

RESERVES AND POTENTIAL 

•	 725 millions barrels of crude oil reserves.
•	 1.3 trillion cubic feet of marketable natural gas reserves.
•	 Saskatchewan has the highest solar and wind energy potential in Canada.

CANADA'S ENERGY STORY - OVERVIEW OF SASK ATCHEWANCANADA'S ENERGY STORY - OVERVIEW OF SASK ATCHEWAN
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WINNIPEG

LIMESTONE 
GENERATING 

STATION 

ST. JOSEPH 
WIND FARM

OVERVIEW OF 
MANITOBA

1,369,500
POPULATION (APPROX.)

36.9 TWh
ELECTRICITY GENERATED 

~6% of Canada’s total

ENERGY FACT
Recently, several Manitoba 
First Nations partnered 
with Manitoba’s main utility 
company to develop the 
695-megawatt Keeyask 
hydroelectric generating 
station, which will provide 
electricity for 400,000 homes 
when complete.

ELECTRICITY BY SOURCE
97% HYDROELECTRICITY
2% WIND
1% 	RPPs, NATURAL GAS, 

AND BIOMASS  97% 
HYDRO

MANITOBA'S ENERGY 

•	 15 hydroelectric facilities.
•	 40 Mb/d of light crude oil produced in the southwestern region of the 

province.
•	 Four wind farms – more than 130 wind turbines.

MORE THAN 560 KILOMETRES OF PIPELINE 

•	 Crude oil is transported from western Canada to Manitoba, to central and 
eastern Canada, and for export to the United States mainly via pipelines. 

•	 RPPs are transported to Manitoba by pipeline from Alberta.
•	 Natural gas is transported from western Canada to Manitoba, on to eastern 

Canada, and for export to the United States via pipelines.

	Combined, that's more than twice the circumference of the Earth! 

Manitoba exports electricity to the United States, as well as to Ontario 
and Saskatchewan.

75,500 KILOMETRES OF DISTRIBUTION LINES

MORE THAN 

13,800
KILOMETRES OF  
TRANSMISSION  
P O W E R  L I N E S

RAILWAY 

•	 Manitoba receives RPPs from Saskatchewan by rail.

RESERVES AND POTENTIAL 

•	 59 million barrels of potential oil reserves.
•	 Manitoba has some of the highest solar energy potential in Canada.

ENERGY  
PRODUCED:

CRUDE OIL WIND
HYDRO 

ELECTRICITY

(1,330 MW) largest 
hydroelectric facility

(138 MW) largest  
wind farm

CANADA'S ENERGY STORY - OVERVIEW OF MANITOBACANADA'S ENERGY STORY - OVERVIEW OF MANITOBA
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TORONTO

THUNDER BAY

SARNIA NANTICOKE

OTTAWA

OVERVIEW OF 
ONTARIO

14,566,500
POPULATION (APPROX.)

151.1 TWh
ELECTRICITY GENERATED 

~23% of Canada’s total

ENERGY FACT
Canada’s first commercial 
crude oil was produced 
in Ontario in 1858 in 
the communities of Oil 
Springs and Petrolia in 
southwestern Ontario, 
which are still active today.  

ONTARIO'S ENERGY 

•	 Three nuclear stations.
•	 66 hydroelectric facilities. 
•	 94 wind farms – more than 2,600 wind turbines.
•	 8.4 MMcf/d of natural gas produced in southwestern Ontario. 

That’s more than 125 hot air balloons every day!
•	 0.5 Mb/d of light crude oil produced in southwestern Ontario. 

That’s could fill 630 bathtubs every day!
•	 More than a dozen large-scale solar farms in southern Ontario.

PETROLEUM REFINING 

Ontario has four refineries, three in Sarnia and one in Nanticoke. They 
process both western Canadian crude oil and imported oil to produce RPPs 
for Ontario.

ELECTRICITY BY SOURCE
60% NUCLEAR
26% HYDROELECTRICITY
7% 	WIND
4% 	NATURAL GAS
2% 	SOLAR
1% 	BIOMASS AND RPPs

60% 
NUCLEAR

Main nuclear energy 
producer in Canada 

Largest wind 
energy producer

Main solar energy 
producer in Canada (98%)

	Ontario has the 
potential to further 
develop its wind 
and solar energy, 
particularly in the 
southern region of 
the province.

NATURAL
GAS

ENERGY  
PRODUCED:

CRUDE OILWIND
HYDRO 

ELECTRICITY SOLARNUCLEAR

BRUCE POWER
(6,600 MW) largest 
nuclear power plant

SIR ADAM BECK 2
(1,499 MW) largest 
hydroelectric facility

SOUTH KENT & K2
(270 MW each) largest 
wind farms

SOL LUCE KINGSTON & GRAND 
RENEWABLE ENERGY PARK
(100 MW each) largest solar farms

MORE THAN 29,000 KILOMETRES OF TRANSMISSION POWER LINES 
That's more than three times the length of our border with the United States! 

•	 A significant amount of Ontario’s electricity is exported to the United States.

RESERVES AND POTENTIAL

•	 281 billion cubic feet of potential natural gas reserves. 
•	 39.7 million barrels of potential crude oil reserves.

That’s more than two-and-half times the circumference of the Earth!
•	 Most of the crude oil comes to Ontario’s refineries via pipeline. 
•	 RPPs are also transported via pipeline from Quebec to Ontario to meet 

demand.  
•	 Ontario receives natural gas from western Canada and the United States 

via pipeline and stores it underground, for regional distribution.

MORE THAN 114,000 KM OF PIPELINE 

CANADA'S ENERGY STORY - OVERVIEW OF ONTARIOCANADA'S ENERGY STORY - OVERVIEW OF ONTARIO
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MONTREAL

LÉVIS
QUEBEC CITY

OVERVIEW OF 
QUEBEC

8,485,000
POPULATION (APPROX.)

213.7 TWh
ELECTRICITY GENERATED 

~1/3 of Canada’s total

ENERGY FACT
Did you know Quebec is 
home to Canada’s largest 
hydroelectric facility? 
The Robert-Bourassa 
Generating Facility has a 
53-storey-tall dam. 

ELECTRICITY BY SOURCE
95% HYDROELECTRICITY
4% WIND
1% 	 RPPs & BIOMASS  95% 

HYDRO

Largest producer  
of hydroelectricity 

QUEBEC'S ENERGY 

•	 More than 60 hydroelectric facilities.
•	 47 wind farms – more than 1,990 wind turbines. 

PETROLEUM REFINING 

There are two large refineries, in Montreal and Lévis, which mainly receive 
crude oil from Ontario, western Canada, and the United States.
The two refineries in Quebec have a combined refining capacity of 372 
thousand barrels per day (Mb/d)

MORE THAN 12,500 KILOMETRES OF PIPELINE 
That's more than 15 times the length of the Quebec border with the United States!  

•	 Crude oil is transported by rail and pipeline to Quebec’s refineries and then 
RPPs are distributed throughout Quebec and to Ontario by pipelines, as well 
as exported to the United States.

•	 Natural gas is transported via pipeline from western Canada, through 
Ontario, to Quebec, as well as imported from the United States.

MORE THAN 34,000 KILOMETRES OF TRANSMISSION POWER LINES AND 
116,000 KILOMETRES OF DISTRIBUTION LINES 
Combined, that's more than three times the circumference of the Earth! 

•	 Electricity is imported from Newfoundland and Labrador. Quebec also 
exports a significant amount of electricity to the United States, as well as to 
Ontario and New Brunswick. 

RESERVES AND POTENTIAL 

•	 7 trillion cubic feet of recoverable natural gas reserves.
•	 Quebec has the potential to grow its wind energy production in regions such 

as the Gaspésie–Îles-de-la-Madeleine, Moyenne and Basse-Côte-Nord,  
Bas-Saint-Laurent, and Nord-du-Québec.

SHIPPING

Tankers navigate the Great Lakes St. Lawrence Seaway system to deliver crude oil 
to Quebec’s refineries from the United States and other countries.

ENERGY  
PRODUCED:

WIND
HYDRO 

ELECTRICITY

	ROBERT-BOURASSA 
GENERATING FACILITY 
(5,616 MW) largest 
hydroelectric facility

RIVIÈRE-DU-MOULIN 
WIND FARM  

(350 MW) largest  
wind farm

Second-largest wind 
energy producer

CANADA'S ENERGY STORY - OVERVIEW OF QUEBECCANADA'S ENERGY STORY - OVERVIEW OF QUEBEC
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POINT LEPREAU 
SAINT JOHN 

KENT HILLS

SUSSEX

MONCTON

OVERVIEW OF 
NEW BRUNSWICK

776,800
POPULATION (APPROX.)

12.2 TWh
ELECTRICITY GENERATED 

~2% of Canada’s total

ENERGY FACT
New Brunswick is the only 
province other than Ontario 
to produce nuclear energy.

NANTICOKE

NEW BRUNSWICK'S ENERGY 

•	 Point Lepreau is the only nuclear station in New Brunswick.
•	 Seven hydroelectric facilities.
•	 5.4 MMcf/d of natural gas produced at McCully Field, near Sussex. 

That’s like 83 hot air balloons every day!
•	 Six wind farms – more than 110 wind turbines.
•	 Edmundston is the province’s only large-scale biomass power plant. 

PETROLEUM REFINING 

The largest refinery in Canada is located in Saint John, producing RPPs for 
export to neighbouring Atlantic provinces and to the United States.

MORE THAN 1,400 KILOMETRES OF PIPELINE 

•	 Natural gas is imported from northeastern United States via pipeline for 
electricity generation.

•	 Canaport is a facility in Saint John that imports LNG by tankers from 
countries in the Caribbean and the Middle East, turns it back into gaseous 
form, and distributes the natural gas via pipeline to Atlantic provinces and 
exports to northeastern United States.

MORE THAN 6,500 KILOMETRES OF TRANSMISSION POWER LINES 
That's like three-quarters of the length of our border with the United States! 

•	 Electricity is exported to Quebec and United States through connected 
electricity grids, as well as to Prince Edward Island through underwater 
cables in the Northumberland Strait.

SHIPPING AND RAILWAY 

•	 Crude oil is imported for refinement by ship from Saudi Arabia, Azerbaijan, 
Norway, Nigeria, and United States, as well as domestic crude oil from 
western Canada by rail.

•	 Belledune Generating Station imports coal from Colombia by ship for 
electricity generation.

RESERVES AND POTENTIAL 

•	 2.1 million barrels of recoverable oil reserves.
•	 77.9 trillion cubic feet of recoverable natural gas reserves.

NATURAL
GAS

ENERGY  
PRODUCED:

WIND
HYDRO 

ELECTRICITYNUCLEAR BIOMASS

EDMUNSTON 

BELLEDUNE GENERATING 
STATION 
(450 MW) coal-fired power plant

(45 MW) biomass 
facility 

FREDERICTON

ELECTRICITY BY SOURCE
39% NUCLEAR
21% 	HYDROELECTRICITY
18% COAL
12% 	NATURAL GAS
7% 	WIND
3% 	BIOMASS

39% 
NUCLEAR

(167 MW) largest 
wind farm

(705 MW) nuclear 
power plant

MACTAQUAC 
GENERATING 
STATION 
(660 MW) largest  
hydroelectric facility

CANADA'S ENERGY STORY - OVERVIEW OF NEW BRUNSWICKCANADA'S ENERGY STORY - OVERVIEW OF NEW BRUNSWICK
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DONKIN 
COAL MINE

OVERVIEW OF 
NOVA SCOTIA

~1% of Canada’s total
971,400
POPULATION (APPROX.)

9.6 TWh
ELECTRICITY GENERATED 

ENERGY FACT
Nova Scotia has a long history 
of coal mining and was 
Canada’s main coal producer 
from 1827 to 1945, when 
production peaked during the 
Second World War.

The only province that 
produces tidal energy

NOVA SCOTIA'S ENERGY 

•	 Dunkin Coal Mine is the only underground coal mine in Nova Scotia. 
- 0.62 megatonnes of coal produced per year (thermal and metallurgical). 
- Four coal-fired power plants. 

•	 77 wind farms – more than 300 wind turbines.
•	 33 hydroelectric facilities. 
•	 Annapolis Tidal Station is the only power station of its kind in  

North America.
•	 There are a few small, independent biomass facilities.

MORE THAN 120 KILOMETRES OF PIPELINE 

•	 Natural gas is imported from northeastern United States via pipeline for 
electricity generation.

TRUCK AND SHIPPING 

•	 Donkin Coal Mine supplies some coal by truck for local electricity generation 
but most is exported.

•	 The province imports thermal coal from the United States for electricity 
generation.  

ELECTRICITY BY SOURCE
63% COAL
12% 	WIND
9% NATURAL GAS
9% 	HYDROELECTRICITY  

& TIDAL
4% 	RPPs

3% 	BIOMASS

63% 
COAL

MORE THAN 

32,000
KILOMETRES OF  
TRANSMISSION  
P O W E R  L I N E S

That's more than three times the length of our border with the United States! 

The Maritime Link connects Nova Scotia with Newfoundland and Labrador 
through underwater cables across the Cabot Strait.

HALIFAX

ENERGY  
PRODUCED:

WIND
HYDRO 

ELECTRICITYCOAL BIOMASS TIDAL

WRECK COVE
(200 MW) largest 
hydroelectric facility

SOUTH CANOE
(102 MW) largest  
wind farm

LINGAN 
GENERATING 
STATION
(620 MW) largest  
coal-fired power plant

PORT HAWKESBURY
(60 MW) largest 
biomass facility

ANNAPOLIS  
TIDAL STATION 
(20 MW)

RESERVES AND POTENTIAL 

•	 120 trillion cubic feet of offshore natural gas resource potential.
•	 8 billion barrels of oil in resource potential.

CANADA'S ENERGY STORY - OVERVIEW OF NOVA SCOTIACANADA'S ENERGY STORY - OVERVIEW OF NOVA SCOTIA
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SUMMERSIDE

OVERVIEW OF 
PRINCE EDWARD ISLAND

156,900
POPULATION (APPROX.)

0.7 TWh
ELECTRICITY GENERATED 

~0.1% of Canada’s total

ENERGY FACT
Canada’s first offshore oil well 
was drilled off the coast of 
Prince Edward Island in 1943.

ELECTRICITY BY SOURCE
99% WIND
1% RPPs 99% 

WIND

PRINCE EDWARD ISLAND'S ENERGY 

•	 10 wind farms – more than 100 wind turbines, which power more than 
21,000 homes.

ENERGY TRANSPORTED:  

•	 RPPs are brought in from New Brunswick by ship to Charlottetown and 
distributed throughout the island by truck. Diesel is used for electricity 
generation during periods of peak demand or interruptions to the usual 
supply.

MORE THAN 6,500 KILOMETRES OF TRANSMISSION POWER LINES 

That’s about two-thirds of the length of our border with the United States! 
•	 Prince Edward Island gets more than half of its electricity from New 

Brunswick through underwater cables in the Northumberland Strait.

ENERGY  
PRODUCED:

WIND

WEST CAPE  
WIND FARM 
(99 MW) largest  
wind farm

CHARLOTTETOWN
RESERVES AND POTENTIAL  

•	 Prince Edward Island is looking into developing biomass energy production 
and encouraging the uptake of small-scale solar energy production.

•	 0.08 trillion cubic feet of recoverable natural gas.

NORTHUMBERLAND STRAIT

CANADA'S ENERGY STORY - OVERVIEW OF P.E.I.CANADA'S ENERGY STORY - OVERVIEW OF P.E.I.
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UPPER 
CHURCHILL 
FALLS 

COME BY 
CHANCE

ARNOLD'S COVE

OVERVIEW OF NEWFOUNDLAND 
AND LABRADOR 

521,500
POPULATION (APPROX.)

42.8 TWh
ELECTRICITY GENERATED 

~7% of Canada’s total

ENERGY FACT
The island of Newfoundland 
only became connected to 
the North American power 
grid in 2018, when the 
underwater Maritime Link 
was completed after four 
years of construction.

ELECTRICITY BY SOURCE
95% HYDROELECTRICITY
3% NATURAL GAS
2% 	RPPs AND WIND  95% 

HYDRO

NEWFOUNDLAND AND LABRADOR'S ENERGY 

•	 Nine hydroelectric facilities.
•	 243.7 Mb/d of crude oil produced at four offshore facilities: White Rose, 

Terra Nova, Hebron and Hibernia.

The only province producing  
crude oil offshore

•	 549 MMcf/d of natural gas produced to power or support its offshore 
facilities.

•	 Four small wind farms – 27 wind turbines.
•	 There are a few small, independent biomass facilities.

PETROLEUM REFINING 

There is one refinery in Come By Chance, which gets crude oil from eastern 
Canada and imports oil from countries like the United States, United 
Kingdom, Angola, and Russia to produce RPPs, most of which are exported 
to the United States. 

SHIPPING 

THAT'S ENOUGH TO FILL
OLYMPIC-SIZED 
SWIMMING POOLS 
EVERY DAY!15NATURAL

GAS

ENERGY  
PRODUCED:

WIND
HYDRO 

ELECTRICITY BIOMASSCRUDE OIL

243.7 Mb/d

(5,428 MW) largest 
hydroelectric facility

ST. JOHN'S 

•	 Crude oil is delivered from offshore facilities by ship to Arnold’s Cove and 
then transported by tankers to refineries in Atlantic Canada as well as to the 
United States.

•	 There are no crude oil or natural gas pipelines or crude-by-rail facilities in 
Newfoundland and Labrador. 

MORE THAN 6,500 KILOMETRES OF TRANSMISSION POWER LINES 
That's about three-quarters of the length of our border with the  
United States!

•	 Three-quarters of the province’s electricity is exported to Quebec,  
Nova Scotia, and the United States.

RESERVES AND POTENTIAL 

•	 3.9 billion barrels of recoverable oil reserves.
•	 12.6 trillion cubic feet of recoverable natural gas reserves.

DIESEL, THE PRIMARY ENERGY  
SOURCE IN REMOTE COMMUNITIES 
IN NORTHERN LABRADOR,  
IS TRANSPORTED BY SHIP.

WHITE ROSE
TERRA NOVA 

HEBRON
HIBERNIA

CANADA'S ENERGY STORY - OVERVIEW OF NEWFOUNDLAND AND LABRADORCANADA'S ENERGY STORY - OVERVIEW OF NEWFOUNDLAND AND LABRADOR
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CRUDE OIL
Crude oil is a yellow-to-black liquid, and refers to 
light, medium, and heavy hydrocarbons. it is found in 
underground reservoirs, oil sands deposits, or 
offshore resources.
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Oil is primarily transported 
by pipelines—Canada has a 
pipeline network of more 
than 840,000 kilometres. 
It is also transported by 
rail, trucks, or tanker ships 
to where it needs to go.

The crude oil is then kept 
in storage tanks or taken 
to refineries to be 
processed into various 
petroleum products.

Conventional 
Crude oil
Once oil is discovered in 
an underground reservoir, 
the site is prepared for 
drilling. A drilling rig is 
used to house the tools 
and pipes needed to drill 
holes in the earth and 
bring oil to the surface.

After the rig is removed, 
the crew puts a pump on 
the well head, which pulls 
oil up through the well. 
When completed, the well 
brings a steady flow of 
oil to the surface.

Drilling rigs are fitted 
with blowout preventers 
(BOP) to help prevent 
accidental releases of oil. 

sand HEAVY
oil

clay water

BITUMEN

Unconventional CRUDE oil

MINING

oil

450m

STEAM

oil

This heavy oil mixture is 
too thick and heavy 
to flow and is usually 
extracted from the 
ground using either mining 
or In situ methods.

mining is used when oil 
sands are close enough 
to the surface to be dug 
up using excavators,
which load it onto large 
trucks. The oil sands 
are taken to a processing 
plant where it is mixed 
with hot water to remove 
the sand and clay.

If the heavy oil cannot be mined, 
then In SItu methods are used, 
including Steam-assisted gravity
drainage (sagd). 

in situ

SAGD
This method 
injects hot 
steam into the 
ground until the 
oil melts away 
from the sand and 
can be pumped to 
the surface using 
a horizontal 
oil well. 

CRUDE OIL
Crude oil is a yellow-to-black liquid, and refers to 
light, medium, and heavy hydrocarbons. it is found in 
underground reservoirs, oil sands deposits, or 
offshore resources.
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Oil is primarily transported 
by pipelines—Canada has a 
pipeline network of more 
than 840,000 kilometres. 
It is also transported by 
rail, trucks, or tanker ships 
to where it needs to go.

The crude oil is then kept 
in storage tanks or taken 
to refineries to be 
processed into various 
petroleum products.

Conventional 
Crude oil
Once oil is discovered in 
an underground reservoir, 
the site is prepared for 
drilling. A drilling rig is 
used to house the tools 
and pipes needed to drill 
holes in the earth and 
bring oil to the surface.

After the rig is removed, 
the crew puts a pump on 
the well head, which pulls 
oil up through the well. 
When completed, the well 
brings a steady flow of 
oil to the surface.

Drilling rigs are fitted 
with blowout preventers 
(BOP) to help prevent 
accidental releases of oil. 
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Unconventional CRUDE oil

MINING

oil

450m

STEAM

oil

This heavy oil mixture is 
too thick and heavy 
to flow and is usually 
extracted from the 
ground using either mining 
or In situ methods.

mining is used when oil 
sands are close enough 
to the surface to be dug 
up using excavators,
which load it onto large 
trucks. The oil sands 
are taken to a processing 
plant where it is mixed 
with hot water to remove 
the sand and clay.

If the heavy oil cannot be mined, 
then In SItu methods are used, 
including Steam-assisted gravity
drainage (sagd). 

in situ

SAGD
This method 
injects hot 
steam into the 
ground until the 
oil melts away 
from the sand and 
can be pumped to 
the surface using 
a horizontal 
oil well. 
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Refining CRUDE OIL
Crude oil is transformed into refined petroleum 
products (RPPs), such as gasoline and jet fuel, 
through a process called refinement. Refineries are 
large and complex industrial structures comprising 
many different parts and processes that produce 
different RPPs.

The components making up crude oil evaporate at 
different temperatures, allowing them to be 
separated and refined into various end products. 

Crude
Oil

DISTILLATION
COLUMN

BOILER
(SUper-Heated

Steam)

gasoline

Propane,
butane, LPG

Diesel Fuel

LPG,
Gasoline

Lubricating
oil

Industrial
Fuel

Asphalt
base

Jet fuel

REFORMER

alkylation
UNiTCRACKING

UNIT

COKER

Gasoline vapours
and LIQUEFIED

Petroleum Gas

naphtha

Diesel
Distillate

kerosene

Medium weight
gas oil

Heavy gas oil

Residiuum

SIMPLIFIED REFINING PROCESS

CRUDE OIL
Crude oil is a yellow-to-black liquid, and refers to 
light, medium, and heavy hydrocarbons. it is found in 
underground reservoirs, oil sands deposits, or 
offshore resources.
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Oil extracted from the oil sands, known 
as bitumen, is too heavy and thick to 
flow on its own, so it's diluted, pumped 
undiluted, or heated. Some bitumen is 
found within 70 metres from the mining 
surface, but the majority is found 
deeper underground and is extracted. The 
bitumen is then processed into lighter, 
synthetic crude oil.

Oil is primarily transported 
by pipelines—Canada has a 
pipeline network of more 
than 840,000 kilometres. 
It is also transported by 
rail, trucks, or tanker ships 
to where it needs to go.

The crude oil is then kept 
in storage tanks or taken 
to refineries to be 
processed into various 
petroleum products. 

Conventional 
Crude oil
Once oil is discovered in 
an underground reservoir, 
the site is prepared for 
drilling. A drilling rig is 
used to house the tools 
and pipes needed to drill 
holes in the earth and 
bring oil to the surface.

After the rig is removed, 
the crew puts a pump on 
the well head, which pulls 
oil up through the well. 
When completed, the well 
brings a steady flow of 
oil to the surface.

Sitting

floating

Offshore Production

All offshore oil production facilities consist of two 
parts. There is a platform, which sits on the seafloor 
or floats on the ocean surface, and a topside, where 
the production operations take place.

In a FPSO vessel system, flexible flowlines attach to 
wellheads in the seafloor, which allows for the vessel 
to move around to adapt to weather conditions. The 
extracted oil is then shipped to shore by shuttle tankers.

In a gravity-based structure (GBS), a platform is built on 
steel and concrete pillars that attach to the seafloor 
and contain oil storage tanks. These types of structures 
are built to withstand collisions with icebergs and storms.

Drill rigs and wellheads are fitted with blowout 
preventers to prevent accidental releases of oil. 

Mobile offshore drilling units (MODUS) 
are used to access oil beneath the ocean 
floor. Then either offshore platforms 
or floating production storage and 
offloading (FPSO) vessels are used to 
extract and store the oil. 

silos in a gbs 
can store up 
to 1.2 million 
barrels of oil.Flexible

flowlines
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Natural Gas

To extract conven-
tional natural gas 
gas trapped in porous 
sandstone and 
limestone formations 
wells are drilled into 
the earth, and the gas 
flows to the surface 
through the well.

Next, a pressurized 
mixture of water, 
sand and chemicals 
is sent down the well 
to hold open the 
cracks in the rock.

Then the gas, which 
is lighter than the 
fluid mixture, rises up 
through the well to 
the surface.

To extract Unconventional natural gas 
locked within shale rock formations  
horizontal wells are drilled deep into 
the earth and a series of charges are 
sent down the well to make small 
fractures in the rock in a process 
known as hydraulic fracturing.

Either way, natural gas can be 
used to generate electricity, 
and heat homes.

Natural gas 
is found in 
reservoirs 

deep 
underground, 

usually 
trapped 
beneath, 

and 
sometimes 

within, 
layers of 

rock.
2km Deep!

SAND

f
r
a

c
t
u
r
e
s

c
h

a
r
g

e
s

compressor
Station

compressor
Station

underground
storage

Natural gas-fired 
power plant

Gas molecules
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COAL
commercial mining in 
CANADA dates back 
to the EARLY 1800s.

Like oil sands 
mining, coal can 
be stripped from 
the surface of 
the earth by 
machine, called 
strip-mining... 

Once out of the 
ground, coal is taken 
to a power plant where 
it is burned to heat 
water to make steam. 
the pressure created 
by that steam spins a 
turbine, which in turn 
spins magnets inside 
a generator.

This generator converts that mechanical 
energy into the KIND OF electrical energy 
WE use every day.

...or dug up by miners who blast and burrow deep 
underground into buried coal deposits or “seams.”
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CANDU

N1

N

N

N 2

N
N

N

N

3

N 3

Fuel
Rods

H20 H20

UO2

U-235
3Nuclear

Uranium is a heavy metal 
that is mined and processed 
to serve as fuel for 
nuclear reactors. It 
is a radioactive element 
and the isotope Uranium
-235 can be used to 
produce nuclear energy. 
Isotopes are variations 
oF the same element, with 
an atom having a different 
atomic weight depending 
on the number of neutrons 
in its nucleus. 

The neutrons released 
in the reaction move at 
speeds that make it 
difficult for them to 
hit other isotopes. To 
make sure the nuclear 
reaction can continue, 
the neutrons need to 
be slowed down, or 
"moderated.” Water is 
used as a moderator. 

neutrons bounce off 
of water’s hydrogen 
nuclei and lose energy 
with each collision. 

Nuclear reactors 
allow for controlled 
nuclear fission. 
Control rods, made 
from a material that 
absorbs neutrons, are 
raised or lowered into 
the nuclear reactor to 
control the rate of 
fission. Nuclear fission 
produces a large 
amount of energy, which 
is dissipated as heat. 

U-235
92 Protons
143 Neutrons

cooling
tower
with
water
basin

non-radioactive
water vapour

steam
generator

reactor
vessel

control
rods

neutrons

u-235

energy

lots of
energy

turbine

water pump

electric
generator

condensor

This heat boils water and creates 
steam to power the generators 
that produce electricity.

Canada has developed its 
own unique nuclear reactor 
technology, called CANDU, 
which it has exported to 
the world. 

Nuclear energy is 
created through 
nuclear fission, 
which is the process 
of splitting atoms. 
Inside a nuclear 
reactor, a neutron 
(an uncharged 
subatomic particle) 

is fired at the nucleus of the isotope U-235. This extra 
neutron in the nucleus makes the isotope heavier and 
highly unstable. To release that energy, the isotope 
splits into two smaller elements. It also releases a 
few neutrons in the process. These neutrons go on 
to collide into other U-235 isotopes, causing a chain 
reaction (i.e., a nuclear reaction).
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Wind energy is renewable, but 
it is also intermittent, meaning 
that it is not always available.

HYDROelectricity WIND
For big hydro projects, a dam is built on a river to 
store water in a reservoir. When the water is released, 
its kinetic energy passes through a penstock (a set 
of channels or pipes). The water turns the blades of 
a turbine, creating mechanical energy, which is then 
converted into electricity by a generator. 

In a pumped storage system, water is released when 
there is peak demand. When demand is low, the water is 
pumped back up to the reservoir using electricity from 
other energy sources. In run-of-the-river installations, 
the natural flow of the river provides the necessary 
kinetic energy.

Hydroelectricity is a renewable source of energy because 
water is not used up in the energy production process.

A wind turbine catches the kinetic 
energy from a blowing breeze, 
causing the propeller blades to 
turn and create mechanical energy. 
The turbine is connected to a 
generator, which converts the 
mechanical energy into electricity.

turbine

generator

HYDROELECTRIC 
DAM

RESERVOIR

Big Hydro: small Hydro/ 
run-of-the-river:

transmission 
lines

Generator

Nacelle

Rotor Blade

gear 
box

substation

transformer

A transformer increases the 
electricity to a higher voltage, 
transmitting it to a substation that 
increases the voltage again so that 
it can travel over longer distances 
through the electricity grid. 
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Solar
The Sun constantly emits an incredible 63,000,000 
watts per square METRE of energy, but most is lost 
on the 150 million kilometre journey to Earth.  

Electricity is 
generated from 
solar energy 
through the use 
of photovoltaic 
(PV) technology, 
made of semiconduc-
tor materials that 
absorb light and 
release electrons. 

generation of electricity requires 
current and voltage. In a solar cell, 
the flow of electrons creates the current 
and the electric field causes voltage.

The electricity 
produced in a 
PV panel is direct 
current (DC).

Since the North 
American power 
grid - and most 
homes and 
buildings - works 
on alternating 
current (AC), 
an inverter is 
required to 
change the power 
from DC to AC. 

63 Million 
watts/m2

solar farm

InverTeR

household

547 
watts/m2

150 million km

current

COver Glass

FRONT CONTACT

N-TYPE SEMICONDUCTOR

P-N JUNCTION

P-TYPE SEMICONDUCTOR

BACK CONTACT

ANTI-REFLECTION COATING

current

transparent Adhesive

63 Million 
watts/m2

biomass
bioenergy begins with biomass, 
which is any organic material 
that has stored energy from 
the sun in a chemical form, 
such as trees, hay, and even 
household garbage. 

Electricity: woodchips, sawdust or other organic 
materials are collected and compressed into pellets. 
The pellets fuel a boiler used to produce steam. 
it turns turbines, which spin magnets in a generator, 
converting mechanical energy into electricity. 

Landfill 
Gas Capture:
Methane from 
capped landfills 
is collected, 
processed and 
upgraded, then 
transmitted by 
pipeline to homes 
and businesses.

Liquid Biofuels: 
BioEthanol is created by 
fermenting and distilling 
biomass such as straw, 
corn or grains. biodiesel 
is derived from vegetable 
and animal fats, including 
used oil from restaurants.



4746

Tidal infographic Tidal continued

2x
Per day

Gravitational
Pull

Turbine
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Ocean
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New 
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Nova Scotia

Atlantic
Ocean

Bay Of
Fundy

Wicket 
Gates

Turbine

Stator

Rotor

Tidal energy harnesses the power of ocean tides, 
which are caused by the gravitational pull of the moon 
and sun, as well as the rotation of the earth. Tidal 
energy is renewable, meaning that the water used for 
energy production is not used up in the process.
 

Annapolis
tidal station

TIDAL

Tidal power 
stations are 
installed along 
coastlines in 
areas with a 
large tidal range. 
Tidal energy is 
reliable because 
tides happen 
twice a day — two 
low tides and 
two high tides 
within about 
24 hours. 

Electricity is generated 
from ocean tides when 
water passes through a 
barrage or dam. 

The change 
between low 
tide and high tide 
causes water to 
flow through a 
turbine. This 
kinetic energy 
turns the turbine, 
which in turn 
powers a generator, 
converting 
mechanical energy 
into electricity.
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Two-thirds of 
Canada’s crude oil 
is exported, mostly 
to the United States, 
who is our biggest 
trading partner.

	Canada is the 
second-largest 
producer of 
hydroelectricity 
in the world, and 
ranks ninth in the 
world for wind 
and solar power 
installations.
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