OFFSHORE WIND: A RESEARCH PROJECT
Does it matter whether electricity is produced using coal, oil, gas, nuclear or renewables? Many of
these fuels have a harmful effect on our planet and environment. However, we are on a journey
of energy transition towards net-zero by 2050.

Coastal Energy research projects 2020
The Ogden Trust, Vattenfall, ScottishPower Renewables, James Fisher Marine Services and EEEGR,
representing the wider energy supply chain, have worked together to develop a resource for
independent projects focused on offshore windfarms.
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The Coastal Energy programme 2020 provides the opportunity to learn more about the whole process
of planning and building an offshore windfarm. You will have free rein to identify any areas that
interest you, using the project briefs provided to research a specific area or taking a wider view and
considering the whole operation. The project can be broad or narrow in scope.
The project is expected to take 70 hours in total to
complete, which includes:
Identifying your project question
Planning and undertaking the research
Identifying and exploring in greater depth areas
that are of interest to you
Presenting your personal analysis to highlight
your learning and draw conclusions
Preparing and submitting your report
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Resources
There will be several videos, featuring the companies, produced to help you deliver your project. These
can be watched at any time on the relevant project pages on the Ogden website.

Project outcomes
You could design and make a new product, consider how you would carry out a practical investigation,
complete a survey, do a research project, or create a communication campaign for the company’s target
audience. You are encouraged to consider the impact of your project on people’s lives now and in the
future.

Further support
The project should be designed and led by you, but we recommend you find a mentor to support you.
This might be a teacher from your school who can offer advice, a STEM ambassador from a relevant
company, or another suitable person.
We hope that the mentor will be able to:
Act as a sounding board for your ideas and nurture your work
Check your project plans before you begin the next stage
Help you to complete your project and record your findings
Encourage you to reflect on your own performance and learning
We encourage you to consider any local and personal connections you might have with the industry.
Perhaps someone you know works on a wind farm? Explore some of the hundreds of businesses who
work together to provide seamless renewable electricity to your homes.

Enter your project for a CREST Gold Award
Hard work deserves a reward! This project work has been devised to
link with the CREST Gold award, which can be used by students to
enhance UCAS personal statements and is recognised and respected by
universities and employers. You can use your project to help
demonstrate your STEM skills and knowledge; it will also demonstrate
your ability to prepare a brief, research, analyse, draw conclusions and
present your findings.
Please look at the criteria, guidance and structure for a CREST award to
help you plan, develop and complete your project. When you start your project, sign up for a free
CREST account. If your project meets the criteria, we highly encourage you to submit your project
for a Gold CREST award once it is completed.
Log in to your CREST account
Select the project, upload a profile form and other project evidence
Check that you have met each of the criteria
If you attend a school or college that is usually involved in the Ogden Coastal Energy Internship
programme you will be able to get a voucher code to cover the cost of your CREST submission –
please contact your college champion.
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Wind farms
Wind power has been growing in importance in the UK over the past decade. Ten years ago, just
three per cent of the country's electricity came from wind and solar, which many people saw as a
costly distraction. Since then, an increasing number of onshore and offshore wind farms have been
commissioned. In December 2019, 26.5 per cent of the UK’s electricity was generated by wind – a
new record.
At present, there are 8,600 onshore turbines (2,548 projects with capacity of 13,630 MW) and 2,190
offshore wind turbines (38 projects with capacity of 9,701 MW) in the UK. Over the whole of 2019,
wind provided a record 20 per cent of the UK’s power; onshore and offshore wind farms each
contributed 9.9 per cent of this amount.
Wind is a popular source of power as it is completely renewable and has very low carbon usage.
However, wind power is not consistent as it depends on the strength of the wind – indeed if the
wind is too strong, the wind turbines have to be shut down to prevent damage to the components.
Also, the power generated cannot be stored and must go straight into the grid, although many
innovative solutions are under development including battery storage and conversion to green
hydrogen.
However, wind power is a key part of the UK’s energy mix and has enabled a significant reduction in
coal usage. The first coal-free day occurred on 21 April 2017, when Britain went a full day without
using coal power to generate electricity for the first time since the Industrial Revolution. Records
were shattered on 17 June 2020, when the UK went 67 days, 22 hours and 55 minutes without any
generation from coal, smashing the previous record of 18 days, 6 hours and 10 minutes which was
set in June 2019.

Onshore or offshore?
Wind farms can be built onshore or offshore; both have different advantages and disadvantages.
Wind farms are typically large with turbines spread across an area so the wind does not hit multiple
turbines close together.
Whitlee Wind Farm in Scotland is the UK’s largest onshore wind farm, with 215 turbines capable of
generating up to 539 MW of power. The turbines have a 90m diameter and are 65m high. The site
covers 55 square kilometres. In comparison, ScottishPower is currently building an offshore wind
farm called East Anglia ONE; it is 43km offshore and covers an area of 300km2. It will have 102
turbines capable of generating up to 714 MW, with each turbine having a height of 167m and blade
length of 75m. This has the potential to power almost 600,000 homes.

Offshore farms can generate greater power as
there is often higher winds offshore and the
turbines are larger to take advantage of this.
However, they are significantly harder to build
due to the challenges of installing the turbines at
sea and the cabling underwater to connect the
wind farms to land.
There is a lot of work to be done when selecting
a site. The chosen area needs to have a relatively
consistent amount of wind and have suitable
ground for installing the turbines. For onshore
wind farms, potential sites are often in the
countryside; community engagement is key as
local communities can often object to the view
and damage to the landscape. For offshore sites,
care has to be taken to ensure that the location
works with other users of the sea. Offshore wind
also has to consider onshore impacts, for example
the landing of cables and location of substations.
Cougar XT ROV on the supply vessel Olympic Bibby

Challenges
There are a range of challenges to building an offshore wind farm and the three suggested project briefs
outline a number of these for you to explore. You can carry out your project on one of these or investigate
your own project which considers all three elements.

Useful resources
Vattenfall: https://group.vattenfall.com/uk/what-we-do/our-projects/supply-chain
East Anglia ONE project: www.scottishpowerrenewables.com/pages/east_anglia_one.aspx
James Fisher Marine Services: www.jfmarine-services.com/
East Coast Energy Group (EEEGR): www.eeegr.com
Guide to an offshore wind farm: https://guidetoanoffshorewindfarm.com/
Gold CREST projects: https://help.crestawards.org/portal/kb/articles/crest-gold-criteria-guidance
Wind energy statistics: https://www.renewableuk.com/page/UKWEDhome
Whitlee Wind Farm: https://www.scottishpowerrenewables.com/pages/whitelee.aspx

Top tips for students completing a CREST Gold project
1. Understand the problem
Find out more about the industry and try to set out the problem
you need to solve or area that you think you could improve. The
three project briefs include ideas for you to consider; you can
build your project around our briefs or use them to inspire
your own ideas.
2. Plan your approach
Draw or write a plan showing how you will approach the
problem, the tasks you will complete, the resources you’ll
need to research and how long you will spend on each task. If
you have one, please ask your mentor for feedback on your
plan.
3. Watch out!
Identify any risks to health and safety or ethical concerns you think
there will be. Decide how you will limit or overcome these risks. Include
your thinking when developing your risk assessment; there are no ‘silly
questions’ when evaluating risk!
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4. Research
We encourage you to research relevant news articles, blog posts and other media sources. There are also
some helpful web links in each of the project briefs on the Ogden website, where you can find more
information. We will be producing two recordings (one in July and one in August) that can be watched
on demand; these will try to answer some of your questions and will provide help from experts in the
field.
5. Use your research to improve your plan and generate ideas
Use your research to help you come up with possible solutions and perhaps give examples of where you
have found solutions in use, even if they are in a different context.
6. Finalise your idea and carry out practical work
Whilst this is a research project try to think what would need to be undertaken to carry out any practical
work that you have proposed. You could use links to articles that you have researched in developing your
ideas. It also helps to record ideas that you had but discarded as it is part of the learning journey.
7. Concluding your project
What have you found out by doing your project? Did you come across any problems; how did you
overcome them? What is the impact of your project for other people; how could it be developed further?
Has it changed how you feel about the offshore wind industry?
8. Choose the best way to communicate it
Tell others about what you did. You could use a written report, a digital presentation,
a blog or a poster display. Make sure you include each stage from planning through to the conclusion.
Remember, science isn’t just about data. The most successful projects will demonstrate good
communication skills and show original ideas that address a real-world problem. Even if things go wrong,
use this to show what you have learned.
(Adapted from the Industrial Grand Challenges resource by the British Science Association)

