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Electrifying Ontario:            OPG’s Generating StationsElectrifying Ontario:            OPG’s Generating Stations

OPG OPerates 5 thermal 
generating stations, includinG 
the atikOkan GeneratinG 
statiOn in nOrthwestern 
OntariO. these statiOns 
burn fossil fuels (coal, oil 
and natural gas) tO PrOduce 
abOut One-tenth Of OPG's 
electricity each year.

Wind turbines are 
becOminG mOre imPOrtant 
in the wOrld's enerGy 
mix. OPG's wind turbine 
at tivertOn is One Of 
the Oldest in OntariO; it 
beGan OPeratiOns in 1995 
and is still PrOducinG 
electricity tOday.

OPG GENERATING STATIONS

1. Whitedog Falls (68 MW)
2. Caribou Falls (91 MW)
3. Manitou Falls (73 MW)
4. Ear Falls (17 MW)
5. Lac Seul (12 MW)
6. Silver Falls (48 MW)
7. Kakabeka Falls (25 MW)
8. Pine Portage (142 MW)
9. Cameron Falls (87 MW)

10. Alexander (68 MW)
11. Aguasabon (51 MW)
12. Kipling (157 MW)
13. Harmon (141 MW)
14. Smoky Falls (52 MW)
15. Little Long (133 MW)
16. Otter Rapids (182 MW)
17. Abitibi Canyon (349 MW)
18. Lower Sturgeon (14 MW)
19. Sandy Falls (5 MW)
20. Wawaitin (11 MW)
21. Indian Chute (3 MW)
22. Hound Chute (4 MW)

23. Lower Notch (274 MW)
24. Matabitchuan (10 MW)
25. Stinson (5 MW)
26. Coniston (5 MW)
27. McVittie (3 MW)
28. Crystal Falls (8 MW)
29. Nipissing (2 MW)
30. Bingham Chute (1 MW)
31. Elliott Chute (2 MW)
32. Otto Holden (243 MW)
33. Des Joachims (429 MW)
34. Chenaux (144 MW)
35. Mountain Chute (170 MW)
36. Barrett Chute (176 MW)
37. Calabogie (5 MW)
38. Stewartville (182 MW)
39. Arnprior (82 MW)
40. Chats Falls (192 MW)
41. R.H. Saunders (1, 045 MW)
42. Big Eddy (8 MW)
43. Ragged Rapids (8 MW)
44. Big Chute (10 MW)

45. South Falls (5 MW)
46. Hanna Chute (1 MW)
47. Trethewey Falls (2 MW)
48. High Falls (3 MW) 
49. Merrickville (2 MW)
50. Eugenia (6 MW)
51. Auburn (2 MW)
52. Lakefield (2 MW)
53. Healey Falls (18 MW)
54. Seymour (6 MW)
55. Ranney Falls (10 MW)
56. Hagues Reach (4 MW)
57. Meyersburg (5 MW)
58. Sills Island (2 MW)
59. Frankford (3 MW)
60. Sidney (4 MW)
61. DeCew Falls 1 (23 MW)
62. DeCew Falls 2 (144 MW)
63. Sir Adam Beck No. 1 (417 MW)
64. Sir Adam Beck No. 2 (1,499 MW)
65. Sir Adam Beck PGS (174 MW)

HYDROELECTRIC GENERATING STATIONS

NUCLEAR GENERATING STATIONS
66. Pickering A (1,030 MW) 67. Pickering B (2,064 MW) 68. Darlington (3,512 MW)

THERMAL GENERATING STATIONS
69. Lennox (2,100 MW)
70. Lambton (1,920 MW)

71. Nanticoke (3,640 MW)
72. Atikokan (211 MW)

73. Thunder Bay (306 MW)

74. Tiverton (0.6 MW) 75. Pickering (2 MW)

WIND TURBINES
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OPG suPPlies abOut twO-thirds 
Of OntariO’s electricity. 
OPG’s electricity GeneratinG 
statiOns can PrOduce Over 21,000 
megawatts Of electricity. 

Electrifying Ontario:            OPG’s Generating StationsElectrifying Ontario:            OPG’s Generating Stations

OPG's hydroelectric generating stations 
cOntribute much Of the electricity 
PrOduced by OPG. the OttO hOlden 
GeneratinG statiOn On the Ottawa river 
has a caPacity Of 243 meGawatts.

nuclear generating stations like the 
darlinGtOn nuclear GeneratinG statiOn 
PrOvide mOre than half Of the electricity 
that OPG PrOduces annually. OPG OPerates 
three nuclear GeneratinG statiOns.
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Most Hydroelectric generating stations 
use falling water to produce electricity 
Hydroelectric stations can produce large 
aMounts of electricity continuously 
witH alMost no smog or greenHouse 
gas eMissions. since tHe water is not 
consuMed, Hydroelectricity is a renewable 
forM of energy. 

at r.h. saunders generating 
station, an eel ladder helps 
migratory eels get safely 
past the dam.

in sOme Places, bOats use 
canals and lOcks tO Get 
arOund the dam.

water flOws and levels are manaGed 
tO accOmmOdate envirOnmental 
cOncerns such as fish sPawninG.

water flows down froM tHe forebay into 
a narrow pipe called tHe penstock, wHicH 
increases tHe water pressure. tHe rusHing 
water spins a turbine at tHe bottoM of tHe 
penstock. tHe turbine is connected to a 
generator, wHicH generates tHe electricity. 

transformer

forebay

Generator

Penstock

turbine

the decew falls 1 GeneratinG 
statiOn in welland is the Oldest 
GeneratinG statiOn in OntariO. 
it beGan PrOvidinG electricity 
in 1898 and is beinG refurbished 
sO that it can cOntinue tO helP 
POwer OntariO fOr years tO cOme.

Hydroelectric: 
Water at Work
Hydroelectric: 
Water at Work
Hydroelectric: 
Water at Work
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nuclear generating stations use Heat produced by tHe splitting 
of uraniuM atoMs (nuclear fission) to produce electricity. 
nuclear generating stations can produce very large aMounts 
of electricity reliably witH alMost no smog or greenHouse 
gas eMissions, but do produce radioactive used fuel. since tHe 
uraniuM cHanges during tHe fission process, nuclear power is 
considered a non-renewable form of energy, but its fuel is HigHly 
efficient - one 2.5 cM long pellet of uraniuM produces as MucH 
electricity as More tHan 500 kg of coal.

Heat produced froM nuclear fission Heats water in a boiler, wHere tHe water is boiled 
into steam. tHe steaM spins a turbine tHat is connected to a generator, generating 
electricity. tHe steaM is tHen cooled back to its liquid state by water taken froM a 
nearby lake or river and tHen puMped back to tHe boiler to repeat tHe process.

sOme Of the uranium that 
OntariO's candu reactOrs 
use fOr fuel cOmes frOm 
saskatchewan. the wOrld's 
larGest uranium mine is at 
mcarthur river in nOrthern 
saskatchewan.

NuclEar: uNlOckiNG tHE  
POwEr Of tHE atOm
uNlOckiNG tHE  
POwEr Of tHE atOmNuclEar: 

cooling water

boiler

reactor

Generator
fuel bundles

turbine

steam
used nuclear fuel is 
radiOactive and very hOt 
when it cOmes Out Of 
the reactor. after beinG 
stOred securely at the 
statiOn in water-filled 
POOls called irradiated 
fuel bays fOr abOut 
ten years, the used fuel 
is cOOl enOuGh tO be 
mOved intO dry stOraGe 
cOntainers, where it can 
safely remain fOr decades.

candu reactOrs have a vacuum buildinG 
that is desiGned tO cOntain any 
radiOactive steam and keeP it frOm 
escaPinG tO the envirOnment in the 
very unlikely event Of an emerGency.

the reactOr buildinG walls 
are made Of reinfOrced 
cOncrete twO metres thick, 
and each reactOr has twO 
safety shutdOwn systems.  
these are sOme Of the many 
ways tO Prevent the release 
Of radiOactive material 
while the reactOr is runninG 
Or in the very unlikely case 
Of an emerGency.

transformer



transformer
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tHermal generating stations use Heat froM combustion to 
produce electricity. tHerMal stations can produce large 
aMounts of electricity and rapidly increase or decrease 
output to Meet peaks in electricity deMand. tHey also 
consuMe large aMounts of fossil fuel and produce large 
aMounts of greenHouse gases. fossil fuels are considered 
a non-renewable forM of energy, altHougH tests are being 
done to Modify tHerMal plants to burn renewable biomass.

the nanticOke GeneratinG statiOn is 
One Of the larGest thermal plants in 
nOrth america. 

Heat produced froM tHe burning of fossil fuel Heats water in a boiler. tHe steam 
produced tHen spins a turbine tHat is connected to a generator, generating electricity. 
tHe steaM is tHen cooled back down to liquid water by water taken froM a nearby lake.

thermal:  
Harnessing Heat 
thermal:  
Harnessing Heat 

coal conveyor

cooling water

stack

coal

steam

coal bunker

Pulverizer

flue Gas

burner

turbine

Generator

boiler

ash PrOduced frOm 
the burninG Of cOal 
and Oil is caPtured 
befOre the flue gas 
is released intO the 
envirOnment.

OPG's thermal Plants will 
stOP usinG coal by the 
end Of 2014. natural gas 
and biOmass may rePlace 
cOal as the fuel fOr 
mOst thermal Plants.

emission control systems 
remOve sOme Of the POllutants 
that are PrOduced frOm the 
burninG Of fOssil fuels. these 
POllutants cOntribute tO smog 
and acid rain.
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wind: 
Green Power
wind: 
Green Power

turbine blade

Gears

transformer

turbine
Generator

wind generating stations use moving air to produce 
electricity. wind turbines can produce electricity witH 
alMost no smog Or greenHouse gas eMissions, but only 
wHen tHe wind conditions are good. wind is a renewable 
forM of energy. 

Parts Of Wind turbines are Often seen beinG 
mOved On hiGhways. turbines are hard tO 
mOve: each blade is uP tO 45 metres lOnG and 
can weiGh Over 100 tOnnes! a cOmPlete wind 
turbine needs seven trucks tO carry all Of 
its Pieces.

moving air spins tHe blades of 
tHe wind turbine. tHe turbine tHen, 
tHrougH a series of gears, turns a 
generator, generating electricity.

many wind turbines are 
lOcated On farmland. the 
land clOse tO the turbines 
cannOt be used by farmers.

birds may chanGe their 
migration Patterns tO 
avOid wind turbines.

tO avOid turbulence frOm 
Other wind turbines, they 
cannOt be Placed tOO clOse 
tO each Other.
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tHE fatHEr Of ElEctricity GENEratiON
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rOd maGnet

rOtOr 
(maGnet)

hiPPOlyte Pixii (1808-1835) 
imPrOved On faraday's 
device by chanGinG the 
mOtiOn Of the maGnet.  
instead Of mOvinG the 
maGnet back and fOrth, 
Pixii made the maGnet 
rotate inside the cOil 
Of wire.

faraday's GeneratOr frOm 
1831 had a magnet slide back 
and fOrth thrOuGh a cOil 
Of cOPPer wire tO PrOduce 
electricity.

faraday used a galvanometer 
in his exPeriments tO measure  
the Presence Of electricity.

cOils Of cOPPer wire 
wraPPed arOund tube

mOdern electric generators 
are based On Pixii's desiGn.

statOr (cOPPer 
wire cOils)

electric 
current

turbine 
shaft
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ontario’s ability to produce electricity Has grown draMatically 
over tHe past 100 years, but so Has its deMand for electricity. 
since electricity entered HoMes in ontario over a century ago, 
people Have invented Many HouseHold devices tHat use electricity. 
electricity plays a vital role in our lives.
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where will 
OntariO get its 
electricity 50 
years frOm nOw? 

hOw will yOu 
use electricity 
in the future?
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Ce guide est également disponsible en français (format 
PDF) sur le site Web d’Ontario Power Generation.
Developed by Let’s Talk Science
© Ontario Power Generation Inc., 2010

With our planet’s 
well-being in mind, OPG 

is committed to becoming 
a sustainable development 

company. This means always 
working to improve technology 

in a greater effort to:
• Protect the world we live in

• Conserve energy by using resources efficiently
• Contribute to local communities

• Work safely, and operate our facilities in an 
 open and environmentally responsible manner 

For more information, visit
www.opg.com/learningzone

Ontario Power Generation (OPG) is a company 
that makes electricity for our homes, 

businesses, and everywhere else power is 
needed. Without electricity, we wouldn’t be 

able to use a computer, watch TV, or even 
turn on the lights.

Each year, OPG’s 65 hydroelectric stations, 
3 nuclear stations, 5 thermal stations, 

2 co-owned gas-fired stations and 
2 wind power turbines produce 
over two-thirds of Ontario’s 

electricity needs.




