Marine biofouling in an industry context and the
impacts of climate change
Hugo Winter – Environment and Natural Hazards R&D Manager
SIME2019 – 17/05/19

R&D UK Centre

15 May 2019

EDF Energy Environment and Natural Hazards R&D

Introduction to Natural
Hazards and Environment
R&D

R&D UK Centre

2

EDF Energy
Generation
Nuclear
Wind farms
Coal
Gas

8

28

2 + 1

2

nuclear power
stations
(14 AGRs, 1 PWR)

wind farms
(including
1 off-shore)

coal gas
powered stations

EPR reactors
in progress at
Hinkley Point

Amount

Sales &
marketing

1 10

Nuclear

Generation

77%

72.5 TWh

Coal

22.5%

R&D UK Centre

Combined cycle gas
and cogeneration

0.2%
Other renewables 0.3%

52.8 TWh

25.7 TWh

5.1 million

electricity sold

gas sold

customer accounts

Installed
capacity
13 GWe

SIME2019 | PROTECT-PROPRIETERY

Nuclear

Gas

67.6%

0.7%

Coal

Other renewables

31%

0.7%

15 May 2019

3

Natural Hazards & Environment Group
Goals
• Safety is our overriding priority
• Increase the reliability and operation performance of the fleet
• Prepare the future and support New Build projects
• Develop and coordinate R&D Group synergies for mutual benefit

Key Areas
Extreme Rainfall

Extreme Wind

Coastal flooding

Climate Change

Hazard Combinations

Volcanic Ash

Lightning

Space Weather

Marine biofouling
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analysis
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Numerical modelling

Remote sensing
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The ETI Natural Hazards Project
• The main aim of this project was to author a set of high quality peer-reviewed documents summarising good
practice for natural hazard characterization.
•

These documents aim to be consistent across natural hazards and accessible to end-users from a variety of
different industries.

• The documents consist of a set of 12 technical volumes
supported by 5 case studies.
• The technical volumes summarise the science behind
hazard characterisation and the case studies show how
this science can be applied for a specific site.
• The documents can be downloaded for free at
www.imeche.org/eti
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Marine biofouling technical volume
Each technical volume summarises a wide range of information for the
hazard under consideration (see right)
To assess the risks posed by marine biofouling the following steps are
suggested:
1. identify the nuisance species that may cause a risk at the site of
interest;

TECHNICAL VOLUMES
1. Introduction
2. Description of the main phenomena
3. Observations, measurement
techniques and modelling tools
4. Methodology
5. Related phenomena
6. Regulations
7. Emerging Trends

2. identify the biofouling mechanisms that could impact the type of
infrastructure, and narrow down the list of species that need to be
considered;
3. take into account the hydrodynamic factors at the site of interest;
4. develop appropriate mitigation strategies.
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Marine biofouling technical volume
A new database (snapshot as of 2016) of the species responsible for
biological clogging within the North Sea and European Atlantic coastal
waters was provided by HR Wallingford for this project.
This work was supported by additional literature review and EDF Energy
OPEX.
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Hunterston case study
This case study provides an illustration of the impact that marine
biological fouling can have at a site and how to apply the
information provided in the technical volume.

R&D UK Centre

SIME2019 | PROTECT - PROPRIETARY

15 May 2019

9

EDF Energy Environment and Natural Hazards R&D

Climate change impacts
on marine biofouling

R&D UK Centre

10

Climate change impact on marine biofouling
•

The NH&E R&D team are researching the impacts of climate change for many different
types of natural hazard using the latest climate change data (UKCP18). One question
arising from the ETI Project was whether climate change is leading to more marine
biofouling events.

•

Initial internal work seems to suggest:
•

Jellyfish blooms frequency increasing but debate on whether this is
due to climate change or shorter term cycles.

•

Climate change may impact the distribution of seaweed and establish
non-native seaweeds but unlikely to impact marine biofouling events.

•

Fish ingress events independent of climate change.

•

Mussels tolerant to changing climates but barnacles likely to be climate
sensitive

•

A potential increase in storminess may lead to wave-borne debris and
increase the amount of marine ingress.
R&D UK Centre
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Thanks for listening

Website
edfenergy.com/about/researchdevelopment

imeche.org/eti

Contact me
Hugo Winter
Environment and Natural Hazards R&D
Manager
hugo.winter@edfenergy.com
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12 Technical Volumes
5 Case Studies
Natural Hazards
Characterisation for the
Energy Industry
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