Offshore
Wind

LEARNING
Inspiring today's energy generation

Discovering Offshore
Wind Energy

Please Note: To enhance Q&A, some of these slides are animated. To this end, it works best
when presented in Power Point where possible rather than in Google Slides, for example.

Should you receive the following alert: ‘Security Warning - References to external media
objects have been blocked' at the top of your PPT on opening, please click ‘Enable
Content' to ensure animations and videos play correctly.

This lesson serves as an introduction to Offshore Wind aimed at late KS2 and early KS3
(approx. year 5-8) and can be used as a stand-alone lesson or in conjunction with the other
lessons on renewable energy from The Westmill Sustainable Energy Trust which can be
found at Support Schools - Westmill Energy.

For those who wish to know more about Offshore Wind specifically, more detailed lessons
aimed at older learners (late KS3 and KS4) can be found at Why offshore wind? | Offshore Wind
Learning. This course has been distilled into 12 lesson plans plus a scheme of work. The
intent is for the lessons to be presented under the topic of Climate Science, but some lessons
could be used in Physics, Geography, Design and Technology, Economics, etc.

The main Offshore Wind Learning course is also available here Home | Offshore Wind
Learning and is suitable for motivated sixth formers.



https://westmillenergy.coop/what-we-do/support-schools/
https://www.offshorewindlearning.com/schools
https://www.offshorewindlearning.com/schools
https://www.offshorewindlearning.com/home
https://www.offshorewindlearning.com/home

Think, Pair, Share:

* Study the images

* What differences
can you see?

* What unseen
differences do you
think there may be?
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Stater - Think, Pair, Share:
Ask learners:
*  Whatcanyou see?
*  Whatis similar?
*  What’s different?

Prompt them to observe and identify key difference between on and offshore wind
turbines e.g. scale, ease of construction and means of delivery to sight, ease and means of
maintenance, the yellow section on the offshore turbines — the transition piece which is
painted yellow as an aid to marine navigation, the access platform and the red railings at
the top back of the nacelle - these are a safety feature and for maintenance purposes
providing a secure handhold for workers accessing the nacelle for inspections, repairs, or
other tasks.

Please note: Learners who have visited Westmill may observe one difference is that with you
can see the top of the foundations off onshore turbines. The size of offshore foundation in
shallower waters will depends on the water depth as the loading on the foundation goes up
with water depth.

Challenge: Beyond what you can see, what other differences may there be? Think about size,
construction, efficiency, energy production, maintenance etc Encourage hypothesizing,
imagination and cognitive modelling.



Quick Quiz: Choose Your Wind Farm!
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Quickfire “Choose Your Wind Farm!” quiz:

Please note: This slide is animated (please use in presentation mode) facts will appear on
your first click and then move to their correct column on your second click.

Ask learners to read the descriptions and decide whether they apply to onshore or offshore
wind farms.

* Clickthrough each clue and prompt learners to identify which type of wind farm it’s
describing.

* Once they have come to a consensus, click to confirm and click for the next clue.

* There are 6 clues to categorise.




Why offshore wind?

* Strong winds

* More efficient
* Secure supply
* Cleaner energy
* Creates jobs

* More energy!

Why do we need to harness offshore wind?
Introduce the topic and give learners an opportunity to discuss the benefits of offshore wind
farms.

Click through the 5 points and elaborate a little on each:

* Reliable, strong winds - Offshore winds blow stronger than onshore!

* More efficient - The turbines and wind farms are much larger, making them more
efficient.

* Asecure energy supply - Offshore wind provides a secure supply of affordable, clean
energy.

* Cleaner energy supply — Offshore wind turbines convert wind energy (kinetic energy)
into rotational energy into electrical energy without producing any harmful, damaging
gasses.

* Creates jobs - The installation and running of offshore wind farms creates 10s of
1,000s of jobs.

* More energy - there are bigger areas available to locate offshore wind farms giving us
the opportunity to increase energy generation.

Good to know: The UK is the most consistently windy area in Europe!

Click image to play the video clip from The National Grid to reinforce this learning and
introduce offshore wind visually. [Bm27s]
The future of offshore wind energy - YouTube



https://www.youtube.com/watch?v=3NpuC1XmdkA

How big are offshore wind turbines?
Getting bigger T

* Turbine design has -
evolved over the years

* See below how they
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other structures ) . i 1

How big are offshore wind turbines?

* Offshore wind turbines are the largest rotating machines in the world!

* Turbines didn't start out so big, but they have grown in size over the years as
technology has developed.

* Biggerturbines can access more wind, and the same generating capacity can be
delivered with fewer installations and less maintenance, therefore reducing costs.

Note: For comparison, the onshore turbines at Westmill (Watchfield, Oxfordshire) are 49m to
hub height, approximately the size of the first turbine on the larger chart! Visit Westmill -
Westmill Energy

Interesting to consider: Turbines will continue to get bigger. The Hornsea 2 turbines are 8 MW
with 167 m diameter. Hornsea 3 will have 14 MW turbines with a 236 m diameter.
Construction for Hornsea 3 began in 2023 and will complete in 2027. It will have 231 turbines
with a capacity of 2.9 GW and be spread over 696 square kilometres (269 sq. mi) — almost half
the size of Greater London.


https://westmillenergy.coop/visit-westmill/
https://westmillenergy.coop/visit-westmill/

Getting energy into the grid
A.

How does the energy reach us?

e Wind
Electricity is fed from the Met Mast ,a:.',., D Onshore grid
turbines into array cables | | ey

Electricity is converted
for export to shore

Subsea cables export power
C Export cable

Onshore substation feeds
electrical energy into the grid

A Array cables B Transformer/substation

How does the energy generated by offshore wind farms reach us at home?

Prompt learners to reflect on the positioning of offshore wind farms — why are they often
visible from or nearer to the shore? This is linked to both sea depth, access and the logistics
of laying cabling and conveying the electricity from site to shore.

It can help some learners to think of/visualize the grid as a river of energy that is fed by lots of
different sources e.g. offshore wind farms, onshore wind farms, solar arrays, hydroelectric

plants etc.
A. Electricity generated by turbines feeds into array cables.
B. The transformer substation converts the electricity to higher voltage ready for export
to shore.
C. Cables transport power from the offshore transformer substation to the onshore
substation.
D. Onshore substation collects the electricity from offshore and converts it to be added to

the grid.

Good to know: The met mast, or meteorological mast, on an offshore wind farm is a
freestanding tower that collects data by monitoring wind and weather conditions at different
heights above the ground/seabed. This data is crucial for determining wind speeds, direction,
and other weather parameters to assess a site's potential for harnessing wind energy
effectively.



Where’s the Wind?

Look closely at the map...
*  Where are we?
* What does this map show?

*  Why are certain locations
better for offshore wind
than others?

* What makes a location suitable
for an offshore wind farm?

Where’s the wind?

Click through the 4 questions and ask learners:
* Canthey locate the British Isles on the map - click after they have answered to ‘fly
in’ a location marker.
*  What they think this map may show? — what might the two different shades of blue
represent?
* Why certain locations are better for offshore wind than others?
*  What they think might make a location suitable for an offshore wind farm?

Explain that:
* Offshore wind isn't viable everywhere, some countries have no marine environment,
and others have very little wind.
* This map shows all the countries with the potential to host a vibrant offshore wind
market in the darker blue colour.

Before revealing the number of countries, ask learners for their impressions of this map — what
does it show in terms of potential for offshore wind?
* Intotal, there are 106 countries with offshore wind potential, spread throughout all
continents.

You might like to show learners the Global Wind Atlas by clicking on the yellow button in this
slide. This page allows you to zoom in and click on specific areas which will show you data
about average wind speed and frequency - this can be helpful when learners start to think
about planning the location of an offshore wind farm.



https://globalwindatlas.info/en/

Activity

Plan an offshore wind farm

* If you were planning an offshore
wind farm, what would you need
to research?

*|WeSET I

Plan your own offshore wind farm

Please note: For KS2 learners, this can be a simple activity in pairs or teams with an emphasis
on planning what they would need to research further and speculating where might be an
appropriate site for an offshore wind farm. However, for older learners (years 7 or 8 for
example) you might like to give them the opportunity to plan and research key factors to help
them to locate their wind farms. If so, please see the teacher guide resource with suggested
areas for research and useful links on slide 16 of this presentation.

Ask learners to consider:
* Location
*  How many turbines?
* Howclose to shore?

* Whatinfrastructure will they need i.e. how will they get the electricity back to land? The
word ‘infrastructure’ may be new to some and could go in a word bank.

A printable resource for this activity is at the end of this presentation.



Reflection

What factors did identify for
research when planning?

*  Wind speed/consistency

*  Water depth

* Distance from shore

* Impact on wildlife

*  Shipping routes

*  Access for maintenance

The map shows all existing offshore wind farms in UK waters (as of 2025).

Ask learners to consider:

* Whether they located their windfarm is close to any of the wind icons denoting existing
wind farms.

Prompt leaners to share and reflect on how they chose their location/locations, as per their
resource/planning sheet.

You might like to show learners the Offshore Wind Map | The Crown Estate by clicking on the
yellow button in this slide. This page allows you to zoom in and click on a specific wind farm
and it will show you information about that wind farm including type and number of
turbines, layout of turbines and current generation data.



https://www.thecrownestate.co.uk/our-business/marine/offshore-wind/offshore-wind-map

Key Word Wall!

Sustainable

*  Suggest any key words you have
learned linked to offshore wind
energy...

Renewable

Clean energy i

WeSET(|

Existing offshore wind farms

Ask learners to suggest any key words they have learned linked to offshore wind energy:
These may include but are not limited to -
* Renewable, sustainable, clean energy, turbine, electricity, offshore, seabed,
foundation, subsea cable, substation, maintenance, grid, infrastructure.

Each fish arrives with a click!
Suggestion:
You might like to take contributions and write these on the white board before clicking

through the fish (there are 9) to see if there are any that weren’t mentioned! | am sure they will
think of many more than we have suggested.
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newsround

Extension activity: The Minecraft Education Offshore Wind Farm Challenge

This Newsround clip from 2024 introduces the Minecraft Offshore Wind challenge and explains
what learners can explore within the game.

Click to play the video clip. [Bm05s]
Minecraft Education: Design off-shore wind farms in a new world | Newsround - YouTube

11


https://www.youtube.com/watch?v=oDJhjT12ISI

OFFSHORE
WIND POWER
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The Minecraft Education Offshore Wind Farm Challenge

Offshore Wind Power Challenge | Minecraft Education

Should you wish learners to engage with this activity you can use the link in this slide to play.
Please note: You must have Minecraft installed to download and open this world.
Minecraft Education states that its learning objective is to:

‘Teach students about sustainability, build their green skills and help them to take real-world
action in their school or local community’.

12


https://education.minecraft.net/en-us/lessons/offshore-wind-power-challenge

Resource sheets

Offshore Wind Learning for late KS2 & KS3

13



Resource sheet 1:

What are the main differences
between onshore and offshore

wind farms?

Offshore
Wind

LEARNING
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Resource sheet 2:

1. Write a list of the key factors you would have

to consider when planning a wind farm.

2. On the map below, identify possible locations

for your wind farm.

G Key factors to consider: )
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Teacher resource:

Factors to consider when locating a wind farm

1. Wind Speed and Consistancy
Ofishore areas with strong. steady winds [likke the Morth Saa or Irish Sea) are ideal
Leamers can compare wind speed maps or weather data to find the best spots Global Wind Atlas
2. Water Depth
Turbines need to be built in shallow to medium-depth waters [unless they're floating turbines). Fixed foundations are curnentty
limited to up to 70 m water depth and floating foundations from 40m to 1,000m.
*  Leamers might look at seabed maps or discuss how deep water atfects construction O
vigat yris elhck on ping to 2ee depth information.
3. Distance from Shore
=  [Farms might be far enough o reduce visual impact, bul close enough to connect (o the alectricity grid; the longer the AC
(altemaling curment) cable, the more energy iS losl. Leamens can debalte: “How lar is oo far?™ consider cable lengthfcost.
4. Impact on Wildlife
= Areas with protected marine life or bird migration routes may not be suitable H

Learners can explone how to protect habitats and what ervironmental surveys ame nocded
5. Shipping and Fishing Routes
= Wind farms should avoid busy shipping lanes Onlin T g
routes. Leamers can use martime maps to identify safe zones.
6. Access for Maintenance
*  Enginears need 1o réach turbings by boat or helicopter, so weaather and sea conditions matter
*  Leamers can think about how SLOMms of wanses might affect repains.

NEITS ZOOIM IN bo 588 shipping

1. Wind Speed and Consistency

* Offshore areas with strong, steady winds (like the North Sea or Irish Sea) are
ideal.

* Learners can compare wind speed maps or weather data to find the best spots
Global Wind Atlas.

2. Water Depth

* Turbines need to be built in shallow to medium-depth waters (unless they’re
floating turbines). Fixed foundations are currently limited to up to 70 m water
depth and floating foundations from 40m to 1,000m.

* Learners might look at seabed maps or discuss how deep water affects
construction Online water depth maps and marine navigation charts click on
pins to see depth information.

3. Distance from Shore

* Farms might be far enough to reduce visual impact, but close enough to
connect to the electricity grid; the longer the AC (alternating current) cable, the
more energy is lost. Learners can debate: “How far is too far?” consider cable
length/cost.

4. Impact on Wildlife

* Areas with protected marine life or bird migration routes may not be suitable
How Offshore Wind Coexists with Marine Wildlife | @rsted.

* Learners can explore how to protect habitats and what environmental surveys
are needed.

5. Shipping and Fishing Routes

* Wind farms should avoid busy shipping lanes Online water depth maps and
marine navigation charts zoom in to see shipping routes. Learners can use
maritime maps to identify safe zones.

6. Access for Maintenance
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* Engineers need to reach turbines by boat or helicopter, so weather and sea
conditions matter Coast and Sea - Met Office
* Learners can think about how storms or waves might affect repairs.



https://globalwindatlas.info/en/
https://uk.fishermap.org/depth-map/
https://us.orsted.com/renewable-energy-solutions/offshore-wind/coexistence
https://uk.fishermap.org/depth-map/
https://uk.fishermap.org/depth-map/
https://weather.metoffice.gov.uk/specialist-forecasts/coast-and-sea



