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You are probably already aware that British Columbia is not only the most beautiful place in the world, but it is also blessed with many natural resources.  Perhaps the most important renewable resource in B.C. is Hydro-electricity.  Hydro-electricity is electricity generated using the power of gravity and the weight of water.  When combined, these two forces create enough stored energy to turn large, powerful electrical generating turbines.

In 1831, Michael Faraday created the very first electrical generator.  Generators produce electricity by moving a conductor (like copper wire) through a magnetic field or by changing the magnetic field surrounding the conductor.  Either procedure exerts a force on the electrons in the conductor and as a result, the electrons move through it creating what we know as electricity.  The most common style of generator rotates a magnet or electromagnet inside a drum of coiled conducting wire.  The spinning movement of the magnet changes the magnetic field around the conducting coils creating an electrical current.
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In a typical hydro-electric generating station, water is stored behind a dam, but is allowed to flow down through large tunnels called penstocks.  The sheer weight and force of the water being pulled down by gravity is powerful and fast enough to spin enormous turbine wheels.  These turbine wheels are attached to shafts that rotate and drive the dam’s generators, similar to the generators described above.  By varying the amount of water turning the turbine wheels, a dam can control the amount of power produced by a hydroelectric generating station.  If the demand for power increases, the water flow through the turbines is increased.  Hydro-electricity is a perfectly clean way of generating electricity and with the exception of the actual dam, is completely harmless to the environment.

Not all electricity in North America is generated as cheaply and cleanly as hydro-electricity.  There are also a large amount of fossil fuel generating power station across Canada and the United States.   Fossil fuels are fuels that have been formed by the decomposition of once-living material (like plants and animals) over millions of years ago (can you say Dino-power?).  Natural gas, petroleum (oil) and coal are all fossil fuels and are called non-renewable resources because once they are used, then that’s it, they can’t be used again.  When a gasoline or diesel engine burns a fossil fuel, it transforms the energy stored in the fuel into mechanical energy like driving a shaft that turns the wheels in your car.  In fossil fuel generating plants this mechanical energy drives, not a shaft that moves the wheels of a car, but instead drives a shaft that rotates a generator that in turn creates electricity.  Gas powered generators are common in remote areas of British Columbia and are becoming more common as these gas power generators become smaller and are being used to power peoples cabins.
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On a larger industrial scale, fossil fuel generating stations often burn fossil fuels to create steam, the steam pressure is then used to turn turbines that then turn a generator’s shaft, producing electricity.  In the lower mainland, the Burrard Thermal Plant near Coquitlam uses natural gas in this way to produce energy when the water-supplies for the hydro dams runs low, or when the hydro dams cannot meet power demand in Greater Vancouver, Washington State and California.  Natural gas is a fairly clean burning fossil fuel, but coal powered electrical plants that are found back east and in larger numbers in China, create a large amount of air pollution.


There are other types of energy resources that are being developed around the world and in British Columbia.  In France and in Nova Scotia, tidal electrical dams are being used.  The tide comes in then the doors to the dam are closed.  When the tide goes out, the water is held back and then allowed to flow through penstocks, similar to a hydro-electric dam that turns turbines and generators.  In California and British Columbia, wind powered propellers are used to spin generators.  In New Zealand and Iceland, generating plants make use of the abundance of geo-thermal energy that is created by heat from the earth’s core.   All of these generating stations use different sources of energy, but they all use generators to produce electricity.

In the next lesson we will learn and discuss the role of nuclear energy in the world.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Renewable Resource

Hydro-electricity

Penstocks

Fossil Fuels
Non-renewable Resources

2. Answer the following questions using COMPLETE SENTENCES;

a. Who created the first electrical generator?   In your own words, describe how electricity is created using generators.  (2 mks for quality of response and inclusion of details)

b. In your own words, describe how electrical energy is generated on an industrial level using fossil fuels.  (2 mks for description of fossil fuels and how they are used to create electricity).

c. What are the advantages of hydro-electricity over fossil fuel electricity.  Why do you think we use fossil fuel generating stations?  (2 mks for your explanation and quality of reasoning)

d. What do you think Nuclear energy is?  Offer a brief explanation as to how you think it works.  (You will be marked out of 2 for the quality of your reasoning and evidence of thought and effort NOT on accuracy.)

3. Using the internet, search and locate various images or diagrams of the different types of electrical generating stations or generators that we have learned about in this lesson and that can be found around the world.  Once you have located these images, copy them into a word document and include the internet address where you found them.

You will be given 1 mark for each of your images and internet addresses 

to a maximum of 5 marks.
Total: ____/ 18
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Enormous Turbine Shaft Turning a Generator
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