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Second round of Climate Change Adaptation Reporting

Electricity North West Summary

1. Introduction
This document sets out the activities that have been undertaken by Electricity North West in 
response to the challenges of climate change, since our initial report in June 2011.

It is designed to be read in conjunction with the ENA Engineering Report – “Climate Change 
Adaptation Reporting Power - Second Round” which is attached as an appendix to this 
document. Electricity North West was an active member of the ENA working group which 
produced this engineering report.

Whilst the ENA report looks at the national picture and follows the structure and questions 
suggested in the Defra guidelines of December 2013, this document is designed to provide a 
brief summary of the activities within Electricity North West.

We will briefly look at:

 a review of the conclusions of our 2011 report, which have led us to concentrate on 
reducing the risk from flooding

 how we select the assets that we will protect from flooding risk and examples of the 
types of protection that we employ

 how our flood protection programme is financed through the price control process

 how the work at 132kV and 33kV substations will reduce the risks to customers

 Electricity North West’s commitment to delivering our flooding programme

 how we monitor the number of faults we have on our system and their causes

 how we are incentivised to reduce the number of faults from all causes, including 
weather related faults

 the work we are doing on tree cutting to improve resilience

 how we engage with a range of stakeholders

 how the national work on flood protection has been recognised by the Adaptation 
Sub Committee of the Committee on Climate Change
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2. Conclusions following our 2011 report
Whilst we continue to work with colleagues in industry and academia to identify potential 
risks from climate change, the science has not moved on significantly since 2011, so the 
challenges we face today are the same as those we faced four years ago. These were 
summarised in our 2011 report as follows:

Extract from the covering letter to our Climate Change Adaptation Report - June 2011

At Electricity North West we are aware that climate change will have an impact on the infrastructure 
that we are responsible for. We are undertaking work to meet current challenges and we are taking 
part in a number of research projects to quantify the impact in the future. 

However the impact of climate change will be just one of the drivers for change on our network over 
the next forty years. The move to the low carbon economy with the introduction of smart grid 
technology, the connection of new generation and the growth in use of electric vehicles will lead to 
major changes. This will take place at the same time as we are replacing aging assets.

Consequently we expect that much of the work to adapt to climate change will be built into our 
ongoing business-as-usual procedures.

The main potential impacts identified for Electricity North West can be summarised as follows:

 Flooding – we expect that the number of flooding incidents will increase and we are currently 
taking action to protect vulnerable substations from floods. We have already improved flood 
defences at 28 substations, with plans in place to upgrade defences at a further 22 
substations by 2014.

 Increase in temperature – as temperatures increase the performance of our equipment will 
change. Typically we expect this to reduce the capacity of the equipment by less than 0.2% 
per year. We expect demand on our network to increase by up to 2% a year in the long term, 
so the climate change adaptation activity will be built into our programme to meet increased 
load.

 Increased vegetation growth – change in climate is expected to lead to an acceleration in 
the rate that trees grow, so we will need to modify our inspection and cutting programmes to 
minimise the interference from trees on our overhead lines.

 Resilience to extreme events – whilst all electricity networks can be vulnerable to lightning 
and high winds there is currently no evidence to suggest that the intensity of these events will 
increase in the future. We will continue to work with industry experts to monitor research in 
this area.

With the exception of flooding we expect that the impacts on our business from climate change will be
gradual, largely indistinguishable from other factors, and that we will be able to deal with them with a 
long term approach. We will continue to work with our colleagues in the industry and other expert 
bodies to regularly assess our vulnerability to climate change, and we will adapt our policies and 
procedures accordingly when required.

Consequently our major focus in adapting to climate change has been in the development of 
defences against flooding, so this document concentrates on our work in this area.

We have also been active in protecting our network from trees that may fall during high 
winds, both through the ENA committee which is reviewing the guidance on vegetation 
management and through the delivery of our tree cutting programme. We also provide an 
update on this activity. 
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We are not complacent about other risks from climate change, so climate change, climate 
change adaptation and flooding are all included as risks in our corporate risk register. The 
register is reviewed regularly at the highest levels within the company. As flooding is one of 
our higher scoring risks, updates are provided to the Chief Executive and his leadership 
team on a monthly basis.

We continue to support research work undertaken in the academic community and with 
other network companies to identify and investigate other potential impacts of climate 
change.

3. Identifying assets at risk from flooding
Our response to managing the risk of flooding has been guided by the Energy Networks 
Association’s (ENA) Engineering Technical Report ETR 138 - Electricity Substation 
Resilience to Flooding. This sets out industry guidance on:

 standards of resilience
 how to take account of increasing risk due to climate change
 methods of assessing the likelihood and impact of flooding
 measures to reduce flood risk
 cost-benefit analysis of measures. 

Electricity North West was an integral part of the ENA group which developed ETR 138, 
working with representatives from other network companies, Ofgem, DECC, the 
Environment Agency (EA), Scottish Environment Protection Agency and the Met Office.

Following ETR 138 guidance we use the Environment Agency Flood Maps and other 
supporting data to identify major substations that are at risk of flooding. The EA maps show 
areas that would be affected by flooding, if there were no defences, categorised as follows:

 flooding from a river by a flood that has a 1 per cent (1 in 100) or greater chance of 
happening each year.

 flooding from the sea by a flood that has a 0.5 per cent (1 in 200) or greater chance 
of happening each year;

 a major flood, with up to a 0.1 per cent (1 in 1000) chance of occurring each year. 
 areas where flooding from rivers and the sea is very unlikely. There is less than a 0.1 

per cent (1 in 1000) chance of flooding occurring each year.

We will then plan our work programme to prioritise those substations where the largest 
number of customers are at the greatest risk of interruptions to supply due to flooding.
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The diagrams below show examples of flood risk maps for an area of Stalybridge containing 
two substations, illustrating both the fluvial risk from streams and rivers and the pluvial risk 
due to surface water in periods of heavy rain.

Fluvial flood risk at Heyrod 33kV Pluvial flood risk at Heyrod Primary

The type of flood defence to be deployed will depend on the flooding risk and the layout of 
the substation to be protected. It may take the form of a waterproof membrane, such as the 
one protecting the switchgear house in the following illustration:
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or we may increase the height of a bund wall as in the picture below. The bund wall will 
originally have been built to protect against oil escaping into the environment if a leak 
occurs. By increasing the height of the wall it will also protect against flood water entering 
the substation and affecting the equipment inside the wall.

We only employ permanent flood defences at our major substations, connected at 132kV 
and 33kV. If flooding occurs at lower voltages it will usually be the case that the communities 
that those substations serve will also be flooded, so for safety reasons we will disconnect 
those properties from the electricity supply. Once the flooding has subsided we will then 
check that every property is safe before re-energising the supply. This will involve an 
engineer entering each property individually.

Our experience in flooding incidents in Carlisle in 2005 and Cockermouth in 2009 has shown 
that for the lower voltage substations we are generally able to repair or replace any
damaged equipment before customers’ premises have been dried out sufficiently to be re-
connected to the network.

We do have the ability to deploy temporary flood defences when we receive a warning from 
the Environment Agency of a flood that may affect one of our substations. This is illustrated 
in the picture below showing a HV substation in Burnside, Carlisle, being protected from 
flooding in January 2015.
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In addition to the basic level of protection provided by sand bags, we have temporary flood 
protection equipment located at seven of our major sites which can be relocated as required. 
Additional support from our contractors is also available through our civil framework 
contracts during period of heightened risk identified though weather warnings and flood 
alerts.

We are also reviewing our substation flood protection policy as it relates to distribution 
substations located in basements of buildings, especially in Manchester city centre. 

4. Financing our programme of work
As a monopoly network company our income is regulated. Our allowed revenue is agreed at 
periodic price reviews, based on our planned programme of works. Because our economic 
regulator, Ofgem, was involved in the development of ETR 138, they are fully aware of the 
issues that we are facing from flooding and the processes that we are following to mitigate 
the risks.

Consequently in both the DPCR51 price review, for the period from 2010 to 2015, and the 
RIIO-ED12 review, for the period from 2015 to 2023, the regulator agreed that our 
submission for flooding expenditure was appropriate and made no adjustments in calculating 
our allowances.

1 DPCR5 is the fifth Distribution Price Control Review
2 RIIO-ED1 is the first electricity distribution price review under the RIIO framework (RIIO: Revenue = 
Incentives + Innovation + Outputs)
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Our programme for DPCR5, where we spent £6.8m mitigating flooding risk at 31 major 
substations was completed in 2013/14. In the RIIO-ED1 period we plan to spend £10m 
protecting all remaining major substations to at least a 1 in 100 year flooding risk in line with 
ETR 138. We plan to complete this work by the end of 2019/20. This will include provision 
for the forecast impact of future climate change as outlined in our 2011 Climate Change 
Adaptation Report 

Our expenditure profile for flooding over the last five years and the forecast for the next eight 
years is shown in the following chart. We accelerated the programme of defence installation 
in DPCR5 to deliver our commitment earlier than originally planned. The revised maps to 
enable study of pluvial (surface water) risk were issued by the EA in early 2014, enabling us 
to plan for the development of this further phase of flood protection to be delivered early in 
the RIIO-ED1 period.

5. Work at our 132kV substations
All our 2.4m customers will be supplied from one of our 132kV substations and we have 
assessed the flood risk for all of them. The charts below illustrate how the exposure to 
flooding risk will change at those substations where a flood risk has been identified and the
number of customers this will affect.

The risk levels shown in the charts are based on those used in the EA Flood Maps but take 
into account the impact of the flood defences.

It can be seen that at the start of the DPCR5 period in 2010/11, 14 substations, supplying 
634,142 customers were at risk from a 1 in 100 year flood. Work at these substations means 
that by the end of 2014 there were no 132kV substations exposed to this level of risk.
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It should be noted that not all reduction in risk will be due to flooding expenditure. At some 
substations we will be doing other work, such as asset replacement, and we will ensure that
the new assets will have measures of flood risk mitigation built in, such as placing 
switchgear on elevated platforms. In this way managing flood risk will become part of our 
business-as-usual programmes.

6. Work at our EHV substations
We initially undertook desktop studies for all our EHV (33kV) substations, which identified. 
129 sites that were at risk from flash flooding. These serve just over 1m customers. We then 
completed detailed studies of each of these substations to identify the level of risk and the 
investment required. 

As with the 132kV network the charts below illustrate how the flooding expenditure 
programme will reduce the exposure to risk of these customers.
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The figures for 132kV and 33kV are presented separately to avoid the double counting of 
customers.

7. Electricity North West Output commitments
In our price review submission for RIIO-ED1, the Well Justified Business Plan3, we have 
made 40 commitments to our customers which we will deliver in RIIO-ED1, known as 
Outputs. They have been developed following stakeholder consultation and reflect the
obligations placed on us as a distribution business.

Our Output for flood risk mitigation reads as follows:

3 http://www.enwl.co.uk/about-us/regulatory-information/business-plan
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Flooding risk – we will continue our programme of protecting substations against 
the risk of flooding. All our major substations identified as being at risk will be 
protected against a once in 100 year flooding risk (in line with the national 
specification ETR 138) by the end of RIIO-ED1.

We will be publishing our progress against this target annually from 2016 as part of our 
obligation to report on all our output commitments. 

Whilst there is no direct financial incentive in place for output commitments Ofgem will use 
our historical performance to judge how credible our plans are at future price reviews.

8. Monitoring and evaluation of network reliability
As noted in the ENA Engineering Report attached to this submission, as an electricity 
distribution company we have a comprehensive system of recording and reporting the 
occurrence of faults, in particular their causes. 

Eleven of the cause categories are weather related:

 Lightning
 Rain
 Snow, Sleet, Blizzard
 Ice
 Freezing Fog and Frost
 Wind and Gale (excluding Windborne Material)
 Solar Heat
 Airborne Deposits (excluding Windborne Material)
 Condensation
 Flooding
 Windborne Materials

So using our fault data we can monitor how weather and climate is affecting the reliability of
our network, which enables us to identify trends and respond accordingly.

9. Incentives on network reliability
In the ENA report we also discuss the incentives to avoid loss of supply through the 
Interruptions Incentive Scheme (IIS) and the Guaranteed Standards of Performance, which 
apply to all types of interruptions due to faults.

Under the IIS scheme we agree targets with Ofgem for the number and duration of 
interruptions and we can gain additional revenue by beating these targets or lose revenue if 
we do not meet them. The cost of an individual customer going off supply for over three 
minutes is currently approximately £15, with every additional minute costing a further £0.374. 

At the start of the RIIO-ED1 period our IIS targets for unplanned interruptions is that on 
average customers would lose supply due to an unplanned incident every 26 months and 
that interruption would last an average of 88 minutes. We are expected to improve 
performance over the eight year period so in the final year of the price control period our 
target is an interruption every 27 months which would last an average of 80 minutes.

4 Figures quoted in 2012/13 money before application of IQI efficiency factors.
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Our exposure to IIS is capped at £13.6m each year (in 2012/13 prices), which means that if 
we perform well we can gain up to that amount, but if we perform badly it will cost us up to 
£13.6m.

Under the guaranteed standards scheme, if a domestic customer is off supply for more than 
12 hours we will pay them £75, with an additional £35 for each subsequent 12 hour period. A 
non-domestic customer will receive £150 for the first 12 hours. Our exposure to guaranteed 
standards payments is not capped.

These incentives give us a clear financial signal of the importance of keeping customers on 
supply, whether the risk is weather related or from another source.

10.Vegetation management
Vegetation management is an important area of work for us because falling trees and 
branches interfering with overhead lines can be a major cause of faults, particularly in stormy 
weather. We currently spend over £3m annually on cutting and felling trees.

We have two programmes of vegetation management, which are referred to by the names of 
the technical guidance documents we follow: ENATS 43-8, which focuses on safety 
compliance, and ETR 132, which focuses on network reliability.

 ENATS 43-8 is the Energy Networks Association Technical Specification for 
Overhead Line Clearances, published in 2004. Under this programme we cut back 
vegetation to meet legal requirements for the clearance from overhead lines, with the 
intention that we would normally return every five years to ensure safety compliance.

 ETR 132, “Improving Network Performance Under Abnormal Weather Conditions by 
Use Of A Risk Based Approach To Vegetation Management Near Electric Overhead 
Lines”, deals specifically with the risk of disruption due to falling or uprooted trees in 
storms. This will generally require a higher level of cutting or complete removal of the 
tree. 

ENATs 43-8 is our ‘routine’ programme of cutting back trees to avoid contact with overhead 
lines. In our initial Climate Change Adaptation Report we observed that climate change 
could cause an acceleration in vegetation growth, which would lead us to modify our 
inspections and tree cutting programme. Current observations are that whilst we have had 
individual years of above average growth, we have not seen a sustained impact yet, so our 
routine cycle of work remains unchanged.

ETR 132 is a specific programme to reduce the risk of trees falling into lines in stormy 
conditions. Since the programme started in 2009 we aim to make 0.8% or 86km of our 
overhead network resilient to the risk of falling trees each year, in line with industry 
recommendations. Our initial focus has been on our EHV network because this is where the 
greatest numbers of customers are at risk.

Following the winter storms of 2013/14 a review of ETR 132 has been initiated, to ensure 
that any lessons learned from those storms are reflected in the document and particularly 
the potential impact of prolonged heavy rainfall and high winds.

Our annual expenditure on both programmes for the last five years and the next eight years 
is shown in the chart below.
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For both ENATS 43-8 and ETR132 tree cutting programmes we are meeting our targets for 
delivery. Whilst we have not seen the impact of climate change in this area yet, ensuring that 
we are meeting or beating our targets means that we are in a good position to move forward 
should an acceleration to our regular programme be required.

11.Stakeholder engagement
In developing our business plan we regularly consult with customers and other stakeholders 
to understand what their priorities are. However a challenge we face is than many customers 
are unaware of the industry structure and our place in it. 

For our RIIO-ED1 submission we worked with an ‘engaged consumer panel’. These were a 
group of customers that had some knowledge of the industry, who then received further 
briefings on Electricity North West and our role as a Distribution Network Operator (DNO). 
While ‘engaged consumers’ are no longer representative of the population at large, their 
views provide a customer perspective on particularly complicated issues, including long term 
investment decisions, that ‘typical customers’ tend to be unwilling or unable to discuss.

In our initial survey in 2012 the panel were invited to answer 30 questions. For each question 
the panel were asked whether they would pay more to achieve a higher level of service or 
reduce payments for a lower level. The survey included three questions which are 
specifically associated with the issue of the impact of climate change. 
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2012 Engaged Customer Panel Survey - Climate Change questions

Full Question Question 
descriptor for 
report/tables 

Low £ 
decrease 

Medium/default 
proposal 

£ High £ 
increase 

Growing trees have a 
major impact on our power 
lines and we cut them 
regularly to minimise the 
chance they will cause 
disruption in big storms. 
What should our approach 
be in this area? 

Cutting trees 
near overhead 
lines 

Spend less money on 
tree cutting, increasing 
the risk that in big 
storms supply will be 
disrupted. 

0.150 Carry on as we are by 
cutting trees near our 
lines every five years so 
that they are unlikely to 
come into contact with 
our lines in a storm. 

0.450 Spend more money, 
minimising the chance 
that in a storm there will 
be a power cut. 

0.150 

We can invest money in 
protecting your supply 
from very rare events. 
What should our approach 
be to large floods? 

Protection 
against flooding 

Protect all major 
substations from the 
type of large floods that 
might only be seen once 
every 100 years, 
increasing the chance 
that when floods occur 
your supply will be 
affected. 

0.150 Protect the most 
important substations 
from floods that might 
occur once every 1000 
years, and all other 
major substations from 
the type of large floods 
that might only be seen 
once every 100 years. 

0.150 Protect all major 
substations from floods 
that might occur once 
every 1000 years, 
reducing the chance that 
when floods occur your 
supply will be affected. 

0.300 

We can invest money in 
protecting your supply 
from very rare events. 
What should our approach 
be to the risk of large 
storms and severe 
weather? 

Protection 
against storms 

The risk is so low that 
we do not need to invest 
at all, increasing the 
chance that if storms or 
severe weather occurs 
your supply will be 
affected. 

0.150 Invest to strengthen the 
resilience of our most 
important overhead 
lines. 

0.150 Extend our programme 
of investment beyond 
the most important 
overhead lines to 
include all lines serving 
major population 
centres, reducing the 
chance that in storms or 
severe weather your 
supply will be affected. 

0.150 
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All the thirty questions were asked twice. Once without any costs associated with the 
improvements and once with costs, as in the examples above. Before knowing the impact on 
their bill, customers opted for investment which would cost an additional £6.03 annually.
After considering the impact that investment decisions would have on their bill, willingness to 
fund drops to £2.27 above the cost of our ‘medium’ investment level.

For the three climate change questions customers supported our proposals and in the case 
of tree cutting near overhead lines and resilience to storms, they were prepared to pay for 
interventions above our default proposals.

We also continue to engage with colleagues in industry and academia to look at the potential 
impacts of climate change. At Electricity North West we spend around £3m each year on our 
innovation programmes which funds the research and development required to build a 
sustainable network.

The two specific projects related to climate change in the DPCR5 period were:

Innovation Initiative Project Cost

Investment Planning - Network Resilience - Investigation into the potential 
impacts of climate change on network resilience £24,000

Investment Planning/Network Operation – Vegetation Management -
Identification and definition of vegetation growth rates as affected by climate £298,000

We worked with the Met Office and other DNOs on the EP2 project to assess the potential 
impact of climate change on electricity networks. On average 20% of all faults on the low 
voltage overhead network are related to tree-induced damage. Using Met Office projections 
relating to the future effects of temperatures, we commissioned work on future vegetation 
growth rates in defined UK bioclimatic zones. 

The outcome of this research will allow us to produce mitigation measures and accurate 
expenditure forecasts for tree cutting, flood resilience and electricity demand fluctuations 
attributable to climate change. This means customers will benefit from greater network 
reliability and reduced asset replacement costs.

As noted in the ENA annex to this document network companies are currently working with 
Newcastle University to look at potential changes in wind speed and with Manchester and 
Newcastle universities looking at network resilience.

During RIIO-ED1 we will commission new studies and innovation projects as appropriate, 
either individually or through a consortium of network companies.

12.External endorsement
In July 2014 the Adaptation Sub-Committee (ASC) of the Committee on Climate Change
published their progress report: “Managing climate risks to well-being and the economy”.5

In this report the ASC recognise the work of Electricity North West and the other network 
companies, noting that:

Electricity transmission and distribution companies are implementing comprehensive 
strategies to safeguard the resilience of their networks to climate change.

5 http://www.theccc.org.uk/wp-content/uploads/2014/07/Final_ASC-2014_web-version-4.pdf
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Electricity transmission and distribution companies are 
i) assessing risks from climate change, 
ii) taking action to build resilience and 
iii) reporting on the delivery of resilience measures in a transparent 

manner.

Electricity transmission and distribution assets were severely disrupted during the 
2007 floods. Since then, coordinated steps have been taken with the economic 
regulator Ofgem to assess current and future flood risk, establish standards of 
protection and deliver a programme of resilience measures. Once implemented, 
nearly 90% of customers currently reliant on substations at high risk will have been 
protected by the 2020s, even after accounting for projected increases in the 
likelihood of flooding with climate change.

Electricity transmission and distribution: The National Fault and Interruption 
Reporting Scheme (NaFIRS) mandates that distribution network operators (DNOs) 
report disruptions using common classifications, including weather and environment-
related events. Between 1995 and 2012, 35% of all customer minutes lost from high-
voltage substations were due to natural hazards. High winds and storm damage were 
the major causes of weather-related disruption. Although less frequent, flooding 
caused the longest average length of disruption per incident. 

The following table taken from the report summarises the ASC view, based on the evidence 
provided by each of the sectors:

It can be seen that the electricity networks companies are the only sector to have provided 
evidence of compliance in all three areas. Pages 75 to 78 of the ASC report give further 
details on their assessment of the network companies. 
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13.Summary
The ASC report firmly endorses the strategy adopted by Electricity North West and the other 
electricity network companies. We believe that we are at the forefront in applying these 
strategies with:

 Well established risk assessment procedures

 Well developed programmes of resilience measures, both through our flooding 
programme and our tree cutting programmes

 Progress reporting through our annual regulatory reporting cycle

Our flooding programme remains our main area of adaptation work because of the 
immediate risk it poses to our customers and we plan to complete that work by 2020.

Whilst we have not experienced a sustained increase in the rates of tree growth yet, the fact 
that we are successfully meeting all our targets for vegetation management means that 
should the expected acceleration occur, we are well positioned to meet the challenge.

We will continue to monitor other potential impacts and work with our partners to investigate 
solutions if required, but as noted in our original submission, the scale of these impacts is 
likely to be dwarfed by the other work which we will be undertaking on our network to 
facilitate smart grids and load growth, so our climate change work will be largely 
indistinguishable from business-as-usual.
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1. Introduction 
1.1 Method of producing the report and background information 
Energy Networks Association (ENA) is the industry body for UK wires and pipes companies that carry 
electricity and gas to UK homes and businesses. This ENA Engineering Report (ERep) has been developed 
in response to the requirements placed on reporting authorities by the Climate Change Act under the 
Second Round of reporting.  
 
This “core” assessment has been prepared by a task group of electricity distribution and transmission 
network operator members of ENA. This report presents progress made since the First Round of reporting 
and should be read in conjunction with the First Round Report which is attached as Appendix 3 for 
reference. 
  
This ERep follows the structure set out by Defra in their guidance dated December 2013 and considers 
those issues that are common to electricity network companies across the UK. It is intended that companies 
can use this ERep as the basis for their individual reports which will also include company specific 
information. This ERep does not address the means by which risk is managed within member companies, 
which will be dealt with within their individual reports. 
 
Transmission and distribution companies in Great Britain are regulated businesses and operate under 
licences issued by Ofgem and are also subject to common statutory requirements which are overseen by 
DECC and the Health and Safety Executive (HSE). Allowed revenues for the industry are currently set by 
Ofgem in periodic price reviews and therefore any costs associated with adaptation to climate change need 
to be agreed with Ofgem. 
 
Transmission and distribution companies are responsible for transporting electrical power from generating 
plants to customers over their extensive networks. These networks comprise a mixture of overhead lines 
and underground cables and include points on the system called substations, where voltage transformation 
takes place and switching and control equipment are located. These sites supply large numbers of 
customers, typically 5,000 to 30,000 customers at primary sites and 50,000 to 500,000 customers at grid 
sites. 
 

Overall levels of supply security are agreed with Ofgem and these standards specify the requirements for 
the availability of alternative supplies at various levels of customer load. Although these standards allow for 
the loss of multiple circuits they do not provide for certain low probability events including multiple failures or 
the total failure of a grid or primary substation. Particular attention must therefore be given to these sites 
when considering network resilience. 
 
Whilst every effort is made to ensure network security, companies have well developed business continuity 
and emergency plans to ensure an effective response to a range of events that can affect both transmission 
and distribution networks. Under the terms of the Civil Contingencies Act network operators are Category 
Two responders and work closely with other utilities, the emergency services and local authorities. They are 
also active participants in the DECC Energy Emergencies Executive Committee (E3C). 
 
1.2 Summary of climate impacts 
The main impacts on electricity networks from the current climate change projections are: 

 Temperature—predicted increase. 

 Precipitation—predicted increase in winter rainfall and summer droughts. 

 Sea level rise—predicted increase. 

 Storm surge—predicted increase. 
 
In considering adaptation to climate change, electricity and gas network companies use the Met Office, UK 
Climate Projection (UKCP09) and take into account projections to the end of this century because the 
different types of network infrastructure generally have very long operational lives, typically 30 to 80 years.  
There are no immediate plans to review these projections 
 
At present there is no firm climate change evidence to support increased intensity of wind or ice storms, 
both of which can cause extensive damage to overhead electricity networks. However, an increase in the 
frequency of stormy weather is possible and this is likely to lead to more frequent periods of high winds 
which can pose a threat to electricity distribution networks due to falling trees and windblown material. 
The risk matrix below is reproduced from the ENA First Round Report   
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Relative likelihoods 
Probability of a climate change effect having an impact under the change scenarios considered in the 
report. 
 
Definitions of relative impacts

1
 

 
Extreme: Regional area affected with people off supply for a month or more 

OR  
asset de-rating exceeds ability to reinforce network leading to rota disconnections on peak 
demand. 

Significant: County or city area affected with people off supply for a week or more OR asset de-rating 
requires a significant re-prioritisation of network reinforcement and deferment of new 
connection activities. 

Moderate: Large town or conurbation off supply for up to a week OR significant increase in cost of 
network strengthening. 

Minor: Small town off supply for a 24 hour period OR significant increase in cost of network 
maintenance requirements. 

Limited: Limited impact - can be managed within “business as usual” processes. 

                                                 
1
 Areas affected can be as a result of single or multiple events. 
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AR3AR6, AR7, 

AR9, AR14

AR2, AR5

AR1, AR4, 

AR8

AR10AR11

AR12AR13

Extreme

(5)

Significant 

(4)

Moderate 

(3)

Minor

(2)

Limited

(1)

Unlikely

(2)

Possible 

(3)

Probable

(4)

Almost 

Certain

(5)

Very 

Unlikely

(1)
Relative Likelihood

Risk Matrix Showing Overall Impact (Refers to UKCP09 projections for the end of the 

century assuming a High Emissions Scenario and 90% probability level and no 

adaptation measures taken)

AR1 Overhead line conductors affected by 

temperature rise, reducing rating and ground 

clearance. 

AR2 Overhead line structures affected by summer 

drought and consequent ground movement. 

AR3 Overhead lines affected by interference from 

vegetation due to prolonged growing season. 

AR4 Underground cable systems affected by 

increase in ground temperature, reducing ratings.

AR5 Underground cable systems affected by 

summer drought and consequent ground 

movement, leading to mechanical damage. 

AR6 Substation and network earthing systems 

adversely affected by summer drought conditions, 

reducing the effectiveness of the earthing systems.

AR7 Transformers affected by temperature rise, 

reducing rating.

AR8 Transformers affected by urban heat islands 

and coincident air conditioning demand leading to 

overloading in summer months.  

AR9 Switchgear affected by temperature rise, 

reducing rating.

AR10 Substations affected by river flooding due to 

increased winter rainfall.

AR11 Substations affected by pluvial (flash) 

flooding due to increased rain storms in summer 

and winter.

AR12 Substations affected by sea flooding due to 

increased sea levels and/or tidal surges.

AR13 Substations affected by water flood wave 

from dam burst.

AR 14 Overhead lines and transformers affected 

by increasing lightning activity.

Key

Very High 

High 

Medium  

Low  

Low = updated specification of new assets, Med = Minor up-rating                                                                

High = Major up-rating, Very high = specific replacements 
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A more detailed matrix showing the changing risk profile during the century is shown in Appendix 8 of the 
First Round Report. This shows clearly that the greatest weather and climate threat to electricity networks is 
considered to be flooding. A summary of the industryôs considerable efforts to manage existing and future 
flood risk is described in Section 1.3 below.  
 
The other serious risks are due to gradually increasing temperatures which reduce the amount of energy 
that electrical networks can transmit resulting in a requirement for network re-design/strengthening.  
 
However, overall network investment plans also need to take account of increasing loads due to normal 
growth rates and the expected very substantial additional impact of ñlow carbonò loads/generation such as 
heat pumps, electric vehicles and solar PV. Current projections indicate that these are likely to have a far 
greater impact than potential temperature increases and ñSmart Gridò

1
 technology is being developed to 

provide minimum cost solutions that also have the potential to provide service enhancements for customers. 
  
In view of this it is currently considered that it will be possible to build adaptation requirements into 
ñBusiness as Usualò. 
 
However, it will be necessary to consider adaptation when designing the building blocks of the ñSmart Gridò 
and information on adaptation requirements is being shared with those working on ñSmart Gridò 
development. 
 
(Smart Grids use additional functionality to provide greater capacity and flexibility over their passive 
equivalents. Using a mixture of modelling, state estimation and active measurement systems they 
dynamically alter their settings and layouts to accommodate greater levels of load and generation without 
requiring additional conventional reinforcement.) 
 
1.3 Impact from flooding 
In the event of serious flooding, electricity substations can be put out of action and the consequences can 
be severe. The flooding of a large substation can mean the loss of electricity supply to thousands of people, 
as well as to other types of infrastructure. The risk has been highlighted by severe flood incidents in the last 
few years, particularly those in 2007. 
 
Such events show the need to understand and improve the resilience of substations to flooding. Action is 
particularly vital because, due to climate change, flooding of all kinds is likely to get worse. The Government 
has recognised this, and in 2007 asked for a comprehensive assessment of substationsô resilience to 
flooding. Sir Michael Pittôs review of the 2007 floods also called for an improvement in the resilience of 
substations. 
 
Network operators realised they needed a consistent sector-wide approach to flood resilience, but no 
industry standards existed. Regulations required óreasonably practicableô measures to be taken to prevent 
loss of supply, but there was no common view about what this meant. 
 
The electricity network sector has addressed this gap, developing a systematic approach to flood risk 
assessment and protection.  The approach is documented in the Energy Networks Associationôs 
Engineering Technical Report ETR 138 - Electricity Substation Resilience to Flooding (Issue 1 October 
2009). This sets out industry guidance on: 

�x standards of resilience 

�x how to take account of increasing risk due to climate change 

�x methods of assessing the likelihood and impact of flooding 

�x measures to reduce flood risk 

�x cost-benefit analysis of measures.  
 
Standards of resilience 
The ETR identifies three different levels of acceptable flood risk, depending on the importance of the 
substation. These standards are the default, but can be raised or lowered if an analysis of the costs and 
benefits suggests that is appropriate.  

�x Level 1: most important grid substations (typically supplying 50,000 to 500,000 customers) -
likelihood of flooding should be no more than 1 in 1000  annual probability 


