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Powering up and 
protecting our planet

Part 1: New power generation

We need it to turn on the lights, to cook, 
to keep produce chilled and fresh, to 
warm toes on chilly nights and keep the 
air cool on hot days . . . in short, we need 
energy to survive. 

The world exists because there is energy. 
As physicist Albert Einstein told us, 
“E=mc2” – which implies there would be 
no matter without energy. So where does 
energy come from? How does it get to us 
so we can go about our daily lives? And, 
most importantly as we become ever-
more environmentally aware, how does 
renewable energy help protect our planet? 
Learn about traditional energy generation 
methods and the benefits of transitioning 
to renewable sources like wind and 
solar power – and enjoy many ‘lightbulb 
moments’ – in the first of our three-part 
series for young people.

After you’ve had a go at the 
activities, check out the answers at 
mediaeducation.com.au/students 
to see how well you did!

Albany Grasmere Wind Farm, which sits 80m above 
the Southern Ocean in South-West WA, can meet 

80 per cent of the town’s power needs.

All about energ
y - then,  now and for a    brighter tomorrow

Going green:  
sustainable energy

Did you know?
 • The first lighthouses in Australia were lit by oil 

lamps, which were only visible for a few miles.

 • The first city in the world to use electric street 
lighting was Paris in the 1870s.

 • The first surge of electricity in WA came from 
a small power plant built in Hay St in 1888.
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Next week
Part 2: Powering the home

Flicking on a switch to make light 
isn’t a feat of magic, but if you 
stop and think about it, it does 
come pretty close as many hands 
are needed to make lights work! A 
simple flick of a light or the turning 
on of a kettle is the result of a 
complicated sequence of events 
that starts with the initial energy 
source, involves a power station 
or a wind or solar farm, and leads 
to electricity being transmitted, 
distributed and used. In short, fuel 
feeds in at one end and electricity 
zaps out at the other! 

Making  
energy
WA still relies heavily on fossil fuels (mainly 
coal) to create energy, but the use of wind 
and solar methods is increasing. Synergy 
produces about 60 per cent of the South 
West’s energy supply, while the other 40 per 
cent is produced by other suppliers. Visit 
https://bit.ly/2MR6HT3 to see how WA’s 
electricity is being supplied in real time.

Distributing energy
Western Power (owned by the WA 
government) maintains the above 
and below ground power lines and 
sub-stations which form the networks 
that deliver electricity to homes. 
They also attend blackouts, repair 
damaged electricity lines and provide 
metering services to measure and 
record electricity use. 

Carrying energy
Conductors are sets of high-
voltage transmission lines 
that carry electricity from 
generators to WA’s metro and 
regional areas. Companies 
like Western Power help to 
maintain the transmission 
infrastructure. 

Delivering energy 
Synergy buys electricity from 
generators via the wholesale 
market. This energy travels 
through transmission lines via 
a network and is distributed to 
users. Low-voltage electricity 
is passed through an electricity 
meter to power individual homes 
and businesses.

Jobs in the  
energy sector 
List some of the jobs or roles you 
associate with the energy industry.

True or 
false? 
Wind energy is the 
most widely used 
renewable energy 
source in WA.

E
va

lu
at

e

E
va

lu
at

e

E
xp

lo
re

E
xp

lo
re

In
ve

st
ig

at
e

Fossil fuel facts
Fossil fuels are formed from the 
remains of ancient plants and 
animals that have been converted 
into crude oil, coal, natural gas 
or heavy oils by exposure to heat 
and pressure in the Earth’s crust over 
hundreds of millions of years. Fossil fuels 
are natural resources that are being mined all over the world, 
but they cannot be replenished and will eventually run out, so 
the transition to clean, renewable sources like wind and solar 
power are vital for our future energy needs. 

Unlike many countries, 
Australia has never 
had a nuclear power 
station. Go online 
and search ‘What is 
nuclear energy?’ and 
‘Nuclear power in Australia’ to find out more. 

Converting coal
Get a clearer picture of how coal is 
produced to create energy. First, 
thermal coal (a fossil fuel) is dug up 
from the ground. The coal is milled 
to a fine powder, which allows it 
to burn more quickly. That coal is 
then blown into the combustion 
chamber of a boiler where it is 
burnt at high temperature. The 
hot gases and heat energy that 
are produced convert water into 
steam. The high pressure steam is passed into a turbine containing 
thousands of propeller-like blades and electricity is generated when 
these blades are rapidly rotated within a strong magnetic field.

Do you think nuclear energy is a feasible solution to 
Australia’s energy problem? Explain your reasons.

Opened in 1966, and located 22km 
east of Collie, Muja Power Station is 

Synergy’s biggest power station. 
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What am I?
I was built more than 100 years ago 
on the banks of the Swan River.

Construction of me took three 
years (1913-1916) and the site was 
chosen because coal could easily 
be delivered to me by rail and because the enormous quantities 
of cooling water required could be easily drawn from the river.

In the 1920s, 30s and 50s, I got bigger and bigger as new equipment 
was added to meet the city’s growing demand for power.

In 1968, I converted from processing coal to oil, but six years later 
returned to coal-fired.

I was decommissioned and closed in 1981 as more advanced and 
cheaper methods of electricity generation evolved.

I am...

Bundles 
of energy 
sources

Nuclear 
power

Many hands make lights work!

If you have ever watched 
a thunderstorm, with 
lightning bolts darting down 
from the sky, you’ll have some 
idea of the power of electricity. An average bolt of lightning, striking from 
cloud to ground, contains enough energy to power a 60-watt lightbulb 
for six months or make a couple of hundred thousand slices of toast! But 
that is not the sort of electricity we need to power our homes, schools, 
businesses and shops – and switch on endless appliances such as TVs, 
hairdryers, lights and iPads. Consistent low-voltage electricity comes 
from completely different sources – a combination of human-made 
infrastructure such as power stations and transmission conductors which 
use natural resources such as coal, the wind and the sun to ‘feed’ them. 

Electricity is made from non-renewable sources such as fossil fuels 
including coal, oil and gas, and newer renewable energy sources such 
as the wind, sun and waves. The big difference is that non-renewable 
energy sources cannot be replenished and will eventually run out while 
renewable energy comes from sources that will always be in abundance.  

While both of these energy sources have some impact on our 
environment, renewable energy has a lower impact by far, which is 
why it is also known as ‘clean energy’. Benefits of clean energy include 
less greenhouse emissions and less pressure on fossil-fuel gas and oil 
reserves which are used in traditional energy generation methods.

Wind and water, heat and light of the sun, carbohydrates in plants and 
warmth in the Earth are energy sources that can supply our needs in a 
sustainable way. Sustainability means avoiding the depletion of natural 
resources in order to maintain an ecological balance. 
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Renewable v  
non-renewable 
Power stations are big industrial 
facilities where energy is 
converted into electrical power.  
Look at these five different power 
facilities. How many of them do 
you think generate renewable  
or clean energy? 

Sustainable  
energy jargon
A variety of methods are used to convert 
renewable resources into electricity. 
Each comes with its own unique set of 
technologies, benefits and challenges. 
Match each of the following definitions 
with the correct word or phrase. 

created by the heat 
and light of the sun.A

made from water stored in 
dams and flowing rivers.B

made of any organic matter of 
recently living plants or animals.C

energy stored as heat in the Earth, 
generated by the natural decay  
(over millions of years) of uranium, 
thorium and potassium.

D

a term used to describe all forms of 
renewable energy derived from the sea, 
such as tides and waves.

E

converts wind currents using turbines 
which propel an electric generatorF

Ocean energy

Geothermal

Bioenergy

Solar energy

Hydropower

Wind energy

NON-RENEWABLE RENEWABLE

E
ne

rg
y 

so
ur

ce

Coal Hydropower

In
te

re
st

in
g

 
fa

ct

Coal is Australia’s 
second largest export 

commodity

Australia has more than 
120 hydroelectric power 

stations, including 
Wellington Dam in Collie 

(pictured)
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Coal is considered one of 
the cheapest sources of 
electricity in Australia

Hydropower is fuelled 
by water, so it’s a clean 

fuel source
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e If we are continuously 
using coal for our power 

and energy needs, it 
will eventually become 

depleted.

Building dams interrupts 
natural water flow and 
can impact the river 

ecosystem.

Pros and cons
Choose both a renewable and non-renewable energy source. Research both of them online 
and list an interesting fact, an advantage and a disadvantage of each to this table.
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Wind farm  
word search
There are seven Synergy 
wind farms in WA. All 
together, the turbines create 
enough electricity each year 
to power close to 140,000 
WA homes. Uncover their 
locations in this word search.
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Six solar panels a minute are being put on 
rooftops across Australia and, in WA, where 
Perth has around 300 days of sunshine a year, 
around one-quarter of homes now have solar 
rooftop systems. 

This aerial shot is of Alkimos Beach – every 
property here needs to have a solar system 
installed so it’s an area with a really high 
concentration of solar systems. Some of these 
customers are also taking part in the Alkimos 
Beach energy storage trial. Read more about 
the trial at www.synergy.net.au/alkimos

Solar panel boom

Synergy Schools Solar Challenge
More than 150 WA schools are currently gearing up to 
participate in the third annual Synergy Schools Solar 
Challenge, which was developed in partnership with the 
Science Teachers’ Association of WA (STAWA). Can Dianella 
Primary School and Presbyterian Ladies’ College defend their 
2018 wins? 

Schools have had the chance to take part in this hands-on 
energy initiative that has given them the opportunity to build 
their own model solar powered cars – before they put their 
knowledge to the test in a fun race against neighbouring 
schools in the metro area, South West, Wheatbelt, Geraldton 
and Kalgoorlie. Find out more and register your school for 
2020 at www.solarchallenge.net.au

How does 
sustainable 
energy work? 
Get a lesson in how  
solar panels and wind 
power works at  
www.synergy.net.au/learn
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HOPETOUN 

KALBARRI 

What is the common factor about the location 
of these seven wind-farming towns? Where will the new Warradarge Wind Farm be built?

A
B
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Part 2: Powering the home. Consumer choices can help the environment.

Next week


