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Our students also had their parents and neighbors fill in a questionnaire about 
their households' use of energy from renewable sources.  Here are the results.





Pleternica Hydroelectric Power Plant 
and Brodski Drenovac Hydroelectric Power Plant

On Thursday, 2 March 2017, three eighth-
graders and three fourth-graders from our
branch school, accompanied by their teachers
Sandra Sekulić and Ivana Tunjić, members of
the Erasmus + team, visited the
Hydroelectric Power Plant in Pleternica and a
privately owned hydroelectric power plant in
Brodski Drenovac. Heading for Pleternica, like

true little explorers, they had no idea what 
lay ahead. 

They were expecting to see a large 
hydroelectric power plant, but what they 
found was a tiny, yet fully functional 
hydroelectric power plant. They were 
delighted to peek around every corner and 
find that the operation blended nicely into 
the surroundings and did not generate 



noise. Playing host to them was Deputy Mayor of Pleternica, Mr. Domagoj Kantić, who 
welcomed them, showed them around the power plant, and explained how it worked.

The Pleternica mHE (mini 
hydroelectric power plant) is
a small hydroelectric power 
plant located on the Orljava 
River (in Pozega-Slavonia 
County), the first 
hydroelectric power plant 
owned by a local 
government unit in Croatia 
(the town ofPleternica) and 
also the first small 
hydroelectric power plant 
built since Croatia's 
independence. The 
investment is worth 4.8 
million Croatian kuna 
(HRK); the town of 
Pleternica provided 50%, 
the Fund for Environmental 
Protection and Energy 
Efficiency HRK1.7 million, 
and the Ministry of Regional 
Development HRK500,000. 



The plant has an output power of 220 kW; according to plan, it will produce an annual 
1.1 million kWh of electricity (enough to power street lighting in all of the area's 35 
settlements) and contribute an additional
HRK850,000 to the city budget every year. The
mHE Pleternica's equipment was installed by
the Koncar Electrical Industry enterprise. By the
way, there are about ten more places on the
Orljava that are suitable for the construction of
small hydroelectric power plants.

The mHE Pleternica has virtually no impact on
the environment and uses the natural drop of a
waterfall. The construction began on 7 August
2011 and was completed in 2012.



Having thanked their
host, the Erasmus team
headed to Brodski
Drenovac, 10 km down
the road, where they
visited a hydroelectric
power plant owned by
Mrs. Ljiljana Soch.

Ljiljana Soch, formerly
employed abroad,
engages in eco-
agriculture and
environmental
protection and says 
that the latter was exactly why she
decided to build a hydroelectric power
plant. Of course, making a profit by selling
electricity comes in handy. The mini
hydroelectric power plant's output of 110
kW of electricity per hour will go directly
into the Croatian Electricity Board's
network, whereas the Soch family is to
receive electricity at a subsidized price,
minus the amount of the grant they have
already received from the Fund. She



expects to make a profit selling electricity and at the same time protect the environment 
by lowering the carbon footprint. The hydroelectric power plant is expected to produce 
up to 680,000 kW of electricity annually, which means 205,632 kilograms of carbon 
dioxide less than emitted by a coal-powered thermal power plant producing the same 
amount of electricity. Ljiljana also explained that freshwater shells had been found at the
location, which meant that sand mining was no longer allowed and that the riverbed had 
to be preserved in its natural form.

The investment is worth about
HRK3 million; Mrs. Ljiljana
received a HRK700,000 grant
from the Environmental
Protection and Energy Efficiency
Fund. She invested some of her
own savings in preparing for the
construction and also took out a
HRK1.5-million loan.

It should also be noted that
preparations are under way for
the construction of three more
mini hydroelectric power plants
on the Orljava between the
flour mill in Drenovac and the
mini hydroelectric power plant
in Pleternica.



Having inspected the interior and exterior of the hydroelectric power plant, the Erasmus 
team were left speechless by the beauty and power of the Orljava. The enlightening 
experience ended with our thanking our hosts for their lovely hospitality!



Creating an energy map
Our students researched the use of energy from renewable sources in our country and 
found that only 4.4% of our primary energy production came from them. 

The situation is much better if
we add the electric energy
we get from water, usually
often considered to be a
conventional source: 36.5%
of all energy produced in
Croatia comes from
hydroelectric power plants
of various sizes. 

We came across various
interesting information and
maps online, from a map of
all electric car charging
stations in our country to a
map of power stations
running on renewable
sources of various kinds. 

We also found that, according to the figures, the situation regarding the use of renewable
energy is improving from year to year! 









Renewable energy in history
A water mill or a river mill is a structure that uses a waterwheel to grind corn and other 
grains into flour, saw wood, process textiles, and accomplish other tasks.  It is powered 
by the water of a stream or a river.  In prehistoric and ancient times only manual mills 
and animal-powered mills were known.  The principle of using the power of running 
water was known in the first centuries A. D., but was not applied before the Middle Ages, 
when the construction of the mills began throughout Europe, especially after the 12th 
century.

The 12th century saw floating mills appear on our rivers; they had been developed in 
Byzantium. By the 18th century there were colonies of mills dotting our rivers; our rivers
and streams were very suitable for small water mills, which, put together, represented an
important production potential, which is why they were found in the vicinity of towns and
cities.

There are two basic types of mills: those that use a vertical axis on the waterwheel and 
those that use a horizontal axis.

Water mills or river mills used water power, a form of clean renewable energy.  They did 
not pollute the environment in any way. They are traditional business facilities typical of 
the pre-industrial era.

The owners of the mills, millers, were often the paragon of wealth.

Nowadays, water mills often become tourist attractions or are used to house mini 



hydroelectric power plants.

Several different types of mills from different Croatian regions:



A tourist attraction in Osijek, on the Drava.  A newly built floating mill.

Gašpina Mill in Solin before reconstruction:



The interior and the mechanism in Gašpina Mill:



In the area around our city, Slavonski Brod, river mills or water mills were located mostly
on the Sava and the Orljava.

The use of the water capacity of the Orljava
intensified in the late 18th century with the
development of agriculture. Orljava once
powered twelve river mills, at the beginning of
the 19th century five of them in the villages of
Ciglenik and Becic. The Adrović Mill, built in
1817, is thought to be the oldest. The mill was
renovated in 1909 and has since been owned
by the Žakić family.

On the Sava, floating water mills prevailed.

According to the records of Johann Pichler, 
the commander of the Brod Regiment from
1818 to 1829, there were 283 water mills 
on the Sava in the Regiment area at the 
time. At the end of the 19th century, as 
industrial production increased, a big 
steam-powered mill was built in Slavonski 
Brod.  There were 16 water mills for 
grinding grain on the Sava in the Brod area
at the time; in 1900 there were six.



The last water mill disappeared from the Sava, from the Poloj area, in 1971.



Windmill models
While researching the use of renewable
energies in the past at our school library, our
students, supervised by their librarian Tanja
and teacher Ivana, created beautiful and
imaginative models of historical machines, such

as windmills, out
of readily
available
materials. Some looked purely utilitarian, others artistic.





Renewable energy board game
We created and tried out several board games!







Here are our questions for the game:

1.  Name three renewable sources of energy.
2.  Name three unrenewable sources of energy.
3.  Is coal a renewable source of energy?
4.   Is wind a renewable source of energy?
5.   Is water power a renewable source of energy?
6.  Is solar energy renewable?
7.   Is petroleum a renewable energy source?
8.  Is natural gas a renewable source of energy?
9.  Does the use of coal pollute the environment?
10.   Does water power pollute the environment?
11.  Does wind energy pollute the environment?
12.  Does solar energy pollute the environment?
13.  Does geothermal energy pollute the environment?
14.  Is biomass a renewable source of energy?
15.  Does the combustion of fossil fuels pollute the environment?
16.  Can biodiesel be made from wood?
17.  Can biodiesel be made from vegetable oil?
18.  Can biodiesel be made from algae?
19.  Name a region in Croatia that is geographically suited for windfarms.
20.  Which region in Croatia has the most biogas power plants?
21.  Can biogas be produced from municipal waste and sewage?
22.  Can tidal energy be converted into electricity?
23.  Can geothermal energy be converted into electricity?
24.  Is geothermal energy renewable?
25.  Is nuclear energy considered to be a renewable source?
26.  When is biomass considered to be a renewable source?
27.  When is wood considered to be a renewable source?
28.  Does the combustion of wood pollute the environment?
29.  Name one danger of nuclear energy.
30.  Name one disadvantage of solar panels.
31.  Name one objection to windfarms.
32.  Where are tidal power plants located?
33.  Is tidal power a clean energy source?
34.  Is natural gas a clean energy source?
35.  Can biogas be explosive?



World Expo 2017 logo
A selection of our students' work:
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In the last 100 years, the Earth warmed up 

by ~1° C 

100 years is nothing by geological time 

scales! 



Renewable 

energy resources 

Wave 



Disadvantages 
• Inefficient (only 30% 

efficiency). 

• Releases harmful solid 

carbon particles into 
the atmosphere. 

What is it? 
• Biomass, is a 

renewable 

energy source 

made of 

biological 

material from 
living, or recently 

living organisms. 

• Energy is released 

by combustion 

(burning). 
Advantages 

• Produces less pollution 
than fossil fuels. 

• Does not cause acid 

rain. 

• Can be found locally. 
• It is renewable. 



Disadvantages 
• Harmful radioactive 

waste is created. 
• Uranium supplies may 

only last for another 50 

years. 

• Non-renewable 

• Radiation may cause 
cancer 

What is it? 
• Radiation is 

released from the 

nuclei of metal 

atoms. 
• The radiation can 

be used to 

generate 

electricity. 

 

Advantages 
• Green House gases are 

not made. 

• Only a small amount of 
fuel is needed to create 

a lot of energy. 
 



Disadvantages 
• Lots of wind turbines are 

needed to produce 

enough power. 

• Turbines can only be put 

in windy areas. 

• It is not always windy. 

• Some people don’t like 
the look of the turbines. 

What is it? 
• Wind turbines are 

used to generate 

electricity from 

the wind. 

• The wind turns 

the large blades 

and the blades 

turn a generator. 

Advantages 
• Wind is renewable. 
• Wind is free. 

• No greenhouse gases are 

made. 

• There are few safety risks. 



Disadvantages 
• Solar panels are expensive. 

• When it is cloudy or at night 
there is not enough light. 

• Some people don’t like the 
look of solar panels. 

What is it? 
• Solar power 

uses energy 

from the 

Sun. 

• Solar panels 

transfer the 

Suns energy 

to heat 

water. 

Advantages 
• The energy from the Sun is 

free. 

• The sun does not produce 

greenhouse gases. 

• The sun will always be 

there during our lifetime. 



Disadvantages 
• Solar cells are 

expensive. 

• They take up lots of 
space. 

• They only work in Sun 

light 

What is it? 
• Solar cells use 

energy from 

the Sun. 

• Solar panels 
transfer the 

Suns energy 

directly into 

electricity. 

Advantages 
• The energy from the Sun is 

free. 

• The sun does not produce 

greenhouse gases. 

• The sun will always be 
there during our lifetime. 



Disadvantages 
• There are not many places 

where we can build 

geothermal power stations. 

• Harmful gases and minerals 
may occasionally come up 

from the ground below. 

These can be 

• difficult to control. 

What is it? 
• Rocks under 

the ground 

are hot. 

• Water can 

be pumped 

through 
these hot 

rocks and 

warmed up. 

Advantages 
• Geothermal energy does 

not produce greenhouse 

gases. 

• The energy source is free 
and will not run out. 



Disadvantages 
• The dam is expensive to build. 

• By building a dam, the nearby 
area has to be flooded and 

this could affect nearby 

habitats. 

• If it does not rain much we 

may not have enough water 

to turn the turbines. 

What is it? 
• Flowing 

water is used 
to turn a 

turbine 

which 

generates 

electricity. 

Advantages 
• When the electricity is 

generated, no greenhouse 

gases are made. 

• The water used is free. 

• It is a renewable energy 

source. 



Disadvantages 
• Small waves generate 

small amounts of 

electricity. 

• Electricity needs to be 
transported from the sea 

onto the land. 

• The equipment is 

expensive 

What is it? 
• Waves force 

air in and 

out of a 

chamber. 

• The air 

causes a 
turbine to 

generate 

electricity. 

Advantages 
• Waves are free and will not 

run out.  

• Wave power does not 

produce greenhouse gases. 

• There are very few safety 
risks. 



Disadvantages 
• A dam to make the water 

flow through the generators 
might be needed. 

• Plants and animals that live 

nearby might get harmed 

• The tides only happen twice a 

day, so can only produce 

electricity at that time. 

What is it? 
• Solar power 

uses energy 

from the 

Sun. 
• Solar panels 

transfer the 

Suns energy 

to heat 
water. 

Advantages 
• Tides are free and will not 

run out. 

• No greenhouse gases are 
produced. 

• It is reliable because we 

know exactly when the 

tides happen. 



Than you for your attention! 


