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Abstract:

This document sets the context for the outputs of the project known as “Natural Hazards Characterisation Technical
Volumes and Case Studies.” It provides:

» The background context to the project and the project outputs

* Why the subject matters and action is required

* A navigation aid to the suite of documents, what they individually contain, and how they fit together

* The target audience; infrastructure owners, operators, asset managers, developers, investors, regulators and
insurers

* Broader relevance and read across into transport, the built environment, and civil emergency planning and response
to the impact of natural hazards

* Learning from the execution of this 5-year project relevant to investing and realising the benefits from complex,
collaborative R&D

» Guidance on where to find more

Context:

The Natural Hazards Review project will develop a framework and best practice approach to characterise natural
hazards and seek to improve methodologies where current approaches are inefficient. This is to improve energy
system infrastructure design and the project is intended to share knowledge of natural hazards across sectors. The
project will be completed in three stages. Phase one will focus on a gap analysis. Phase two will look at developing a
series of improved methodologies from the gaps identified in phase one, and phase three will demonstrate how to
apply these methodologies. Finally, phase 3 will develop a “how to” guide for use by project engineers.

Disclaimer: The Energy Technologies Institute is making this document available to use under the Energy Technologies Institute Open Licence for
Materials. Please refer to the Energy Technologies Institute website for the terms and conditions of this licence. The Information is licensed ‘as is’
and the Energy Technologies Institute excludes all representations, warranties, obligations and liabilities in relation to the Information to the
maximum extent permitted by law. The Energy Technologies Institute is not liable for any errors or omissions in the Information and shall not be
liable for any loss, injury or damage of any kind caused by its use. This exclusion of liability includes, but is not limited to, any direct, indirect,
special, incidental, consequential, punitive, or exemplary damages in each case such as loss of revenue, data, anticipated profits, and lost
business. The Energy Technologies Institute does not guarantee the continued supply of the Information. Notwithstanding any statement to the
contrary contained on the face of this document, the Energy Technologies Institute confirms that it has the right to publish this document.
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Foreword

The fransition to a low carbon energy future is
under way, but with it comes the realisation that
impacts from natural hazards are increasing

in frequency and severity. Our future energy
systems and infrastructure need to have
resilience designed in. It is our hope that this
excellent piece of work will form a legacy for
the energy industry for years to come.

Jon Wills
CEO of the Energy Technologies Institute

Resilience is the capability to recover quickly from
difficulties. The UK energy infrastructure, as it
transitions to a low carbon, efficient and integrated

system, needs to maintain this capability central to
its development. These comprehensive fechnical
volumes, produced collaboratively by a team of

domain experts, provide imporfant resources fo
the wider energy community; they shall help
end-users fo understand, characterise and
mitigate the impacts of natural hazards, thus
enabling resilient UK energy infrastructure.

Xavier Mamo

Director of EDF Energy R&D UK
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Context

Natural hazards have the potential to cause damage to various types of infrastructure across the
energy system. It is vital for stakeholders within the industry to have a shared understanding of
the risks and impacts of those natural hazards. This understanding enables them to adequately
protect the owner’s asset and the shareholders’ investment and:
e ensure the health and safety of persons on site and in the local areq;
e opfimise the design of infrastructure to reduce the risk of expensive unscheduled
engineering works;
e operate and mainfain high-value infrastructure in a costeffective manner;
® ensure resilient service to customers;
e safisfy industry-specific standards and regulation to ensure the safe operation of
infrastructure.

Maior shifts in the UK energy system are expected to occur in the near future, with pre-existing
energy infrastructure reaching end of life, and future infrastructure design being driven
by economics, innovation, and social acceptability. These changes mean that a shared
understanding of the risks and impacts of natural hazards are even more important.

Many different natural hazards have the potential to impact UK infrasfructure. Some — such as
coastal flooding and extreme precipitation — are commonly found in the observational record
and are known to have a large impact. Others — such as space weather and marine biclogical
fouling — also pose a risk but have not been subject fo as much research, and their impacts
are much less well known.
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Natural hazards and the UK energy industry.



The provision for funding of research into natural hazards is often driven by past events that
have affected the UK. This is understandable given the harsh and recurring damage caused by
events such as the storms of 2013/14 and 2015/16. However, this approach can lead to
a shortfall in other areas and drive research into silos, without a higherlevel context across the
range of natural hazards.

Research into the environment and natural hazards can also encapsulate a variety of approaches
and techniques. Broadly, the aim of research in this area is to better understand the risks posed
by natural hazards o energy infrastructure. Risk is often defined in terms of three themes:
1. Hazard — How could a natural hazard manifest, how often will this happen, and how
intense will it be when it happens?
Vulnerability — To what degree is infrastructure likely to be domaged by a hazard
if /when it occurs@
Exposure — What are the characteristics of the infrastructure that could be vulnerable to
a hazard (e.g. value, type of building or system|2

A total estimate of risk considers the hazards, vulnerability and exposure. In this project the focus is the
characterisation of the hazards.

All three of these aspects are important fo give a full understanding of the risks to infrastructure
and people posed by natural hazards. Vulnerability and exposure can vary across different
indusfries and technologies, and need to be analysed on a case-by-case basis fo ensure the
appropriate level of profection. The natural hazard will occur at a given location irrespective of the
infrastructure that is located there. Therefore it is valuable to have a better shared understanding
of current good practice in characterising the range of UK natural hazards, as this can have
widespread use across the whole energy industry, irrespective of the specific infrastructure.
Without an appreciation of the different approaches available to characterise natural hazards
and shared confidence in the application of relevant good practice, our understanding of the
overall risk and confidence in its effective mitigation may be lacking.
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Why is it imporfante

Our energy system needs fo change fo deliver decarbonisation

and efficiency improvement. It will continue 1o evolve fo take

advantage of new technologies and innovations that could provide
cleaner and greener energy solutions, and which are expected to
have a greater reliance on sysfem integration, and information and
computing technology.

The impact of climate change is likely to drive alterations in the way

that we live and use energy. Climate change is also expected to

influence the frequency and intensity of natural hazards which could
impact the production and distribution of energy. As it evolves, the
UK’s energy infrastructure must meet future needs and with adequate
resilience fo the impact of natural hazards.

Irrespective of the type of infrastructure, the potential impacts of natural
hazards are becoming increasingly important — hence the need for
a better understanding of hazard characterisation, regardless of the
asset's vulnerability and exposure.

Whilst this project has its origins in the future needs for energy system
infrastructure, the information and its applicability is relevant beyond
this sector.




Past events

A set of storms struck the UK from December 2013

to March 2014 causing persistent rainfall,
coastal flooding, river flooding and exireme wind.

Sources:
Defra report - The costs
and impacis of the winter

2013 to 2014 floods

https:/ /www.metoffice.gov.uk/
climate/uk/inferesting/201 3-decwind

https:/ /www.metoffice.gov.uk/
climate/uk/interesting/december2015

approx.

£320

million

approx.

£270

million

The main impacts included flooding of the
Somerset levels and severe damage to the main
railway line between Exeter and Newton Abbot at Dawlish.

The total economic damages were valued at £1.3 billion. Power, rail and
road networks were impacted with up to 1 million cusfomers affected by
power outages. The direct impact fo energy utilities was rated at a maximum
of £1 million. This was not huge given the fact that the storms did not directly
impact key power generation infrastructure. However, power outages
exacerbated the impacts on residential properties (approx. £320 million
cost) and businesses (approx. £270 million cost).

A similar succession of storms was also
observed over the winter of 2015/16
with Storms Desmond, Eva and Frank
causing widespread flooding

across the UK and leading

to a new UK record of

341.4 mm of rainfall

within a 24-hour period

at Honister Pass

in Cumbria.












