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Executive Summary 

This business case details our plan to invest £31.7m at 30 of our most critical water and wastewater sites to 

enhance our resilience to power supply interruptions.  

 

We are proposing to deliver two types of power resilience schemes during AMP 8. These schemes will:  

◼ increase the level of redundancy, reliability, and resistance in our power infrastructure, to 
enable us to deliver our critical services in the event of wider power supply interruptions; and 

◼ support us to mitigate the impacts of power supply interruptions caused by more frequent and 
severe extreme weather events, an increasing risk due to the impacts of Climate Change; and 

◼ provide a suitable level of redundancy to mitigate the potential impact of future changes in the 
electricity networks caused by geopolitical energy security challenges and decarbonisation.  

 
Needs Case for Enhancement 

Extreme weather events are becoming increasingly frequent due to climate change. These storms have 

resulted interruptions in our power supplies from the distribution network operator (DNO), which has then 

resulted in asset downtime that has disabled our operations and caused poor customer and environmental 

impacts across our water and wastewater networks. 

 

As a water company, to limit the environmental impact from the problems caused by these extreme weather 

events and the impact they can have on our DNO power supply to our sites, it is critical to improve the asset 

base and continue to strengthen our preparedness processes. 

 

Additionally, we are experiencing changes in the energy system, through incorporation of more renewable 

energy sources and political energy security considerations. These changes are increasing the level of risks 

we are exposed to. 

 

These two causal factors indicate the importance of this investment, to address the immediate short-term 

need at the sites we are proposing, and to future-proof our operations against the increasing risks to reliable 

mains power supplies.   

 

Best Option for Customers 

Four groups of investment areas were considered across a longlist of 96 prioritised water and wastewater 

sites.  

1. River Stour Catchment and Eastbourne WTW Power Resilience Scheme 

2. Fixed Standby Generator Enhancement Scheme 

3. HV Ring Enhancement Schemes  

4. Dual Transformer Enhancement Scheme  

 

We are proposing to deliver two types of solution during AMP 8:  

◼ Enhancing 10 selected critical wastewater sites to improve their reliability; and  

◼ Install fixed standby generators at 9 high-risk water and 11 high-risk wastewater sites to 
enhance their redundancy to impacts following power supply interruptions.  

 

The investment across our 30 water and wastewater sites require a total £31.7m which will deliver a wider 

benefit of £9.05m in environmental and social value over a five-year period of the installed asset.  

 



SRN49 Resilience - Power  

Enhancement Business Case  

 
 

 
5 

Our customer engagement activity to understand customer’s priorities for environmental ambition, Resilience 

was ranked 3rd in priority, behind Sewer Infiltration and Storm Overflows.  

 

Our extensive customer engagement activity shows us that:  

◼ Informed customers would be willing to fund £3 per bill per annum on schemes to enhance 
Power and Coastal Erosion resilience 

- with £2 per bill per annum for Power Resilience receiving ‘Stronger support’. 

◼ Schemes to resolve power issues are considered low risk, as solutions appear to be tangible 
and relatively easy to implement 

◼ Customers support proactive and preventative investment in power related equipment, given 
the potential impact of non-action. 

 

Cost Efficiency 

As part of developing our Power Resilience schemes, we have applied our general approach to estimating 

costs within the wider PR24 planning process, where we have:  

◼ identified the need to invest in our power resilience at sites through analysis of past events 
and future risks,  

◼ engaged with our dedicated Engineering & Technical Solutions (ETS) team to develop a range 
of technically feasible options that enhance our resilience to power supply interruptions  

◼ used our Cost Intelligence Team (CIT) to estimate the costs of different options, before (Level 
1 Optioneering and Cost Estimation) 

◼ refining designs and cost estimates (Level 2 Optioneering and Cost Estimation) as part of 
identifying our preferred solutions to progress to deliver.  

 

For our proposed Power Resilience solutions, we have completed Level 1 and Level 2 solution optioneering 

and cost estimation. This Level 2 process has taken into account the updated direct costs following more 

granular understanding of the numbers of each type of new asset that will be required to deliver the solution; 

as well as updated indirect cost, corporate overhead and risk multipliers based on updated estimates on 

confidence in design and capability.  

 

Customer Protection 

We understand that this is a significant investment for our customers, and we need to provide appropriate 

confidence in delivery of the proposed enhancements to protect them from unjustified costs or non-delivery 

of the schemes we have identified.  

 

There are several reasons why it is difficult to specifically identify the Performance Commitment (PC) impact 

the collective of these schemes will have, these are outline below: 

 

1. the scale of our network (several thousand sites) relative to the volume of sites (30) identified for power 

resilience enhancement as part of this enhancement case 

2. the increase in frequency and intensity of extreme weather events could accelerate the impact on our 

other sites which have been deferred from AMP 8 based on the information we have available (as per 

section 2.4) 

3. the various number of causes for a pollution, or supply interruption, event could offset the benefits 

delivered in power resilience across our wider network  
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However, these schemes have been considered in the round of PC targets for the PR24 submission.  

 

We expect to see a material impact to the reduced variability of performance at these sites specifically 

throughout all weather conditions across the following areas: 

◼ reduced unmitigated power interruptions which impact asset operations 

◼ reduced pollution events 

◼ reduced customer supply interruptions 
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1. Introduction and Background 

Improving resilience to pollution and water supply interruptions by enhancing our power 

infrastructure.  

 

We are committed to safeguarding resources and making sure our customers have access to a supply of 

high-quality water and access to good wastewater services now and into the future. To deliver on that 

commitment, we need our sites to be resilient to the threat of power interruptions to the national transmission 

and local distribution networks. We are highly dependent on these networks and need to ensure service 

interruptions are minimised and our customers and the environment are not impacted negatively in the event 

of a power outage that we cannot control. We actively work with the network operators through the Local 

Resilience Forums (LRF) and regularly review potential resilience risks that may impact our customers and 

the environment and identify solutions that mitigate the risks.  

 
We are experiencing an increase in climate risks and policy changes to support the net-zero 

transition plan.  

 

As a business, we are facing unprecedented threats to our power supply. (1) Climate Change is driving the 

increasing frequency of extreme weather events, such as severe storms. Severe storms can impact our 

power supplies through extreme wind speeds toppling overhead lines or lead to trees falling onto those lines. 

Additionally, extreme temperatures can impact on overhead line cable’s ability to carry power, due to 

transmission lines swelling from excessive heat. (2) At the same time, there are significant changes in the 

approach from the Transmission and DNOs nationally, all of which reduces confidence in the likelihood of 

uninterrupted power supply. The drive to decarbonise our electricity system will create increased uncertainty 

over continuous power supply as more variable forms of electricity generation are brought into the energy 

system. Similarly, increased geopolitical tension, such as the conflict between Russia and Ukraine, is 

impacting the availability of natural resources, such as oil and natural gas, and consequently, may lead to 

further impacts in electricity supply. There are also increasing concerns over the constraints for the DNOs to 

reinforce their networks and install sufficient capacity at speed to meet our requirements.  

 

The potential impacts on our operations associated with these two factors is outside of our direct control, and 

as such it is critical that we invest in enhancing and adding additional resilience and redundancy in our 

Power Infrastructure to reduce the number of single points of failure and give ourselves more redundancy in 

our power systems to increase the amount of control we have over our operations.  

 

These external factors are compounding the increasing risk of power supply interruptions. Additionally, the 

current asset configuration is not equipped to mitigate against these new risks, which leads to an increased 

risk of customer supply interruptions, pollution events and storm overflows. For example, across February 

2022, the UK suffered eleven days of the largest storm events the UK has seen in 35 years. This included 

Storm Eunice, which resulted in over 43,000 power alarms across c. 550 of our sites caused by power 

supply interruptions across our network. Electrical distribution networks were also heavily impacted and, in 

our region, over 70,000 customers and business remained without mains connected power 2 days after the 

Storm. We have seen an increasing number of these extreme weather events in the past 5 years and we 

need to protect our customers and the environment from the potential consequences.  
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We have been taking steps to improve the resilience of our power infrastructure. 

 

As part of our Pollution Incident Reductions Programme (PIRP), which started in 2020, we analysed our 

2018 and 2019 pollutions data and using ‘Causal Analysis based on System Theory’ (CAST)1 looked for the 

root-cause of pollution across our network. Our analysis identified that the reliability of electrical equipment at 

our Wastewater Pumping Stations was an area needing further investigation against the risks of ‘brownouts’ 

(temporary reduction in power quality, such as voltage or frequency, that causes lights to dim and other 

electrical appliances to malfunction or shut down) and ‘blackouts’ (a complete loss of electrical power 

supply), that can cause pumps to stop working, as well as other ancillary plant to stop2, and result in 

Pollution incidents.  

 
Related to our power infrastructure and extreme weather events, As stated in our PIRP 20233 document, in 

2022 we delivered the schemes relating to Power Resilience:  

 
◼ WPS Platinum Health Checks and Remedials – surveys carried out at our 280 highest risk 

WPS sites. Risk criteria based on sites repeat historical pollution incidents over the last 3 
years. Remedial work is underway at the highest priority 55 WPS sites, which will continue into 
2023.  

◼ The Wastewater Pumping Station Black Start programme – Completion of our Black Start 
programme for WPS sites, with ongoing work now forming part of our daily maintenance 
activities. The programme has increased our ability to recover after a blackout and restart the 
pumps on site.  

◼ Storm Readiness improvements – We have strengthened our systems and processes 
related to preparing for storm weather events. This has included the following activities to 
address the risk of rolling blackouts:  

- Developing and implementing seasonal readiness plans, 

- Ensuring there is close cooperation and liaison between ourselves, SSE and UKPN for planning 
and blackout notifications, 

- Creating a risk visualisation model to identify wastewater sites which are at risk of spilling during a 
given blackout event, enabling more robust incident and resource planning, 

- Engaging with our supply chain increasing the in-house mobile generation resources and providing 
greater site coverage, 

- Creating of a blackout cross functional team to assist planning and coordination between 
Operations and supply chain.  

 
As part of developing our PIRP plan for 20234, we analysed the root causes of the 358 Category 1-3 

pollutions during 2022 and found that 25% were caused by electrical faults at WTWs and WPSs. This was 

down from 31% as a proportion of pollution incidents in 2021.  

 
 
 
 
 
 
1 Causal Analysis based on System Theory (CAST) is an accident analysis technique that maximizes learning from accidents and 

incidents. The goal of analysis is to identify the limitations of the safety control structure that allowed the loss and identify how to 

strengthen the structure in the future. 

2 Telemetry assets are protected with temporary battery back up 

3Effectiveness of Previous Interventions - : pirp-july-2023.pdf (southernwater.co.uk) 

4 pirp-july-2023.pdf (southernwater.co.uk) 
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Learning from 2022 and previous years, we have selected three additional areas of work for 2023 to focus 

on our power infrastructure and WPS sites. These areas aim to build resilience in wet weather and storm 

conditions with an emphasis on power resilience improvements, they cover the use of generator alarms, the 

installation of auto reset systems, maximising intelligence from Platinum Health Check surveys.  

 

Our PIRP 2023 plan includes the following schemes:  

◼ Wastewater Pumping Station Resilience – Building on the WPS Platinum Health Checks 
and Remedials we will deliver a sprint style initiative on the next top 60 risk WPS sites using 
our in-house M&E (mechanical and electrical) experts.  

◼ Generator Alarm Upgrades - Feeding into existing weather readiness processes, we will 
upgrade selected sites to make sure there is full visibility of generators and their operational 
status in the control room. The root cause analysis identified a weakness in our generator 
assets, with 23 pollutions including those from Storm Eunice, occurring due to generator 
failure. 

◼ Installation of Auto Reset Systems - Upgrade to 47 sites identified following Storm Eunice 
where we will install and commission an auto reset system and an upgraded telemetry unit, if 
required. 

 

When delivered, these schemes are anticipated to result in a benefit of a reduction of between 58-108 in Cat 

1-3 pollution incidents.  

 

Figure 1 shows the links between storm conditions and pollution incidents, and we have built a variety of 

additional plans into our 2023 PIRP. In fact, we have calculated that 79% of the benefits from the 2023 PIRP 

will directly contribute to improving resilience in weather events, with 70% of the PIRP 2023 benefits from 

these projects expected by the end of October 2023. 

 

Figure 1 - Link between Rainfall and Pollution Events 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Our investments in AMP7 have focused on our response and recovery capability, through delivering a 

number of inspection and remedial improvement programmes on our power infrastructure assets to minimise 

the impact of any event on our customers. This investment will build on what we have done in previous 

AMPs and enable us tackle the resilience risks that are out of management control, ensuring that there is 

sufficient redundancy in our system for critical sites that are functioning beyond their original design 

parameters.   
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2. Needs Case for Enhancement 

Overview of the need to enhance our assets to increase our Operational Resilience to Power Supply 

Interruptions 

 

Our climate continues to change, and we need to adapt to those changes and ensure our assets and their 

operations are resilient so that we can continue to deliver services to our customers and protect the 

environment. Based on the latest IPCC data5 the global mean temperature has increased by about 1oC and 

it is projected that there is a 50% chance that it increases to 1.5oC by the mid-2030s and a possibility it 

increases to 4oC if we do not take appropriate measures by 2100. The UK Meteorological Office climate 

change projections update (UKCP18) sets out that the UK climate will continue to be characterised by 

warmer, wetter winters and hotter, drier summers, with these will be accompanied by an increase in the 

frequency and magnitude of extreme weather events.  

 

Specifically, we have identified two drivers for resilience enhancement needs. External changes to the 

Electricity Networks and the frequency and severity of extreme weather events. We will discuss this in detail 

over the sub-sections within this chapter and how we have integrated lessons learnt from storm events with 

our forward-looking analysis to develop a system level programme to improve our resilience to power 

interruptions.  

 

Extreme weather events are becoming increasingly frequent due to climate change. As a water company, to 

limit the environmental impact from the problems this causes, it is critical to improve the asset base and 

continue to strengthen our preparedness processes. 

 

2.1. External changes to the Electricity Networks  

There are three significant challenges being faced and changes being implemented by the Transmission and 

DNOs that has the potential to impact the continuous supply of Power to our sites.  

◼ Decarbonisation of electricity – incorporation of more variable renewable energy sources 

◼ Political energy security considerations - the availability of gas resources to continue to match 
supply and demand in the current energy system; and  

◼ Local network capacity constrains – significant delays to upgrade electrical networks to 
incorporate additional capacity 

 
The UK’s energy mix is changing, which brings additional risks for the potential for power blackouts and 

enforced outages caused by political instability affecting traditional thermal electricity generation and the 

increasing penetration of variable renewable energy sources being integrated into the electricity networks. 

We have already experienced external changes to Triad mitigation planning, and through the 

decarbonisation policies, anticipate power companies may request us to temporarily reduce demand on the 

grid during overcast and windless winter days.   

 

 
 
 
 
 
 
5 SPM_version_report_LR 
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Our regulators recognise the fragility of the long-term national energy supply. As mitigation, DEFRA have 

held discussions with DESNZ (Department for Energy Security and Net Zero) on the ESEC (Energy Supply 

and Emergency Code) process for priority reconnection of sites after a rolling power outage. As of August 

2023, the priority service list (PSL) for the water industry has only 128 sites registered. This shows the 

regulators expectation that there will be rolling power outages impacting the water sector in the future. As 

further mitigation, Defra has asked Southern Water to look at the resilience of key strategic sites in “a 

scenario of a complete loss of power to your whole company affecting all elements of the water treatment 

process which will last for a minimum of 24 hours”6. They’ve made the request on the back of “energy 

disruption experienced last year during storms Arwen and Eunice and against the backdrop of rising energy 

prices”. These communications outline the need to prepare for the possibility of power interruptions and 

comply to regulatory strategy. 

 

There are currently significant constraints on the timelines for upgrading electrical networks, to allow 

additional capacity to be built in, which limits the number of feasible options we can consider to ensure our 

sites are suitably resilient to power interruptions, so they can operate as intended.  

 
These challenges introduce higher risk of there being instances where national and local electricity 

generation is unable to meet the demand, leading to the potential for forced and unforced 

interruptions to power supply. 

 

  

 
 
 
 
 
 
6 Letter from Defra Head of Flooding and Water Emergencies – full copy in Appendix E 
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2.2. Frequency and severity of extreme weather events  

Extreme weather events are becoming more common and more difficult to predict. The severity of these 

events mean that they often lead to losses due to increasing population, increasing infrastructure and the 

natural variability of the climate. According to the Met Office, the frequency of some extreme events has 

changed, particularly there is evidence that increasing sea temperatures increase the intensity of storms7. 

Over the past 5 years we have been impacted by 33 named storms, which has resulted in disruption to a 

significant number of customers water supply and 414 pollution events.  

 

Figure 2: Increasing number of extreme weather events from 1980 to 2019 

 
Our experience and data indicate clearly that extreme weather events have impacted the power 

infrastructure we rely on and led to interruptions to the main power supply. Extreme weather, such as severe 

storms can impact our power supplies through extreme wind causing trees and debris to impact on overhead 

transmission cables and pylons. Aside from this debris potentially severing the Overhead transmission line, 

an added risk comes from these lines normally being bare (uninsulated) and if an object gets too close, it is 

possible that a ‘flashover’ can occur, where electricity will jump over a distance to reach earth via the object. 

Additionally, extreme temperatures can impact on overhead line cable’s ability to carry power, due to 

transmission lines swelling from excessive heat. For assets where we do not operate an auxiliary power 

supply, this can result in our assets Booster Stations and Service Reservoirs being unable to provide safe 

drinking water for our customers and our Pumping Stations and Waste Treatment Works being unable to 

transport Waste through our network resulting in Pollution events and discharges to watercourses and the 

sea.  

 
 
 
 
 
 
7 Met Office Extreme Weather Events and Climate 
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Thorough our monitoring and continuous improvement activities, learning from our past experiences 

we have identified the need to enhance our power infrastructure across our water and wastewater 

network.  

 

2.3. AMP 8 Enhancement Needs 

2.3.1. Integrating our learnings with our forward-looking analysis 

The increasing severity of extreme storm events exceeds the original design requirements of these sites, 

and as such we must enhance them as part of future-proofing our operations. We have learned lessons from 

historical events and our response, these lessons have been integrated with our forward-looking risk 

analysis. As a result of that, we have identified single point of failure risks and an increasing likelihood of 

water supply interruptions due to loss of power supply from the DNO. Our analysis indicates that 21 

Wastewater sites and 9 Water sites should be prioritised for resilience enhancement investment during AMP 

8.  

 

These enhancements take the form of two types of schemes: 

◼ Installing fixed standby generators at a number of our highest priority water and wastewater 
sites to provide contingency power during DNO supply interruptions and extreme weather 
events; and  

◼ Enhancing our power systems and assets at 10 high-priority wastewater sites in the 
River Stour Catchment in North Kent and Eastbourne WTW to mitigate and prevent the 
negative environmental impacts caused by power supply interruptions that disable our assets 
and interrupt our operations.  

 
Given the continued steady increase in external risk, we predict our operations will be impacted in AMP 8 

and beyond without mitigation. We believe these investments are enhancements and not suitable to be 

covered by base maintenance investments as our critical sites are being impacted by changes in the current 

operating environment compared to their original designs.  

 
2.3.2. Our systems approach to resolving power interruption challenges 

To mitigate the increasing risks of power supply interruptions and ensure we invest appropriately and in a 

timely manner, we have carried out risk and resilience assessments across our network to identify our 

highest-risk sites, develop a number of solutions and prioritise investment.  

 

We have applied our maturing Systems-based approach to identifying the need for Operational Resilience 

enhancements as shown in Figure 2. Our practical approach draws from the integrated resilience framework 

to define a cost-effective strategy to addressing our challenges whilst maximising the beneficial impact for 

our customers and wider environment. Our approach describes a roadmap to ensuring we are compounding 

the benefits we are already delivering from our ‘quick win’ solutions whilst considering the impact of future 

pressures on our operations to identify sustainable solutions. In the current AMP, we have taken steps to 

invest in our Response and Recovery capability (details can be found in the Technical Annex), going forward 

we need to invest in better resistance, reliability, and redundancy solutions.  

 

To support that, we have identified some common risks and established a ‘Black Start Planning Programme’ 

to take a deep dive and better understand the vulnerability of our sites and networks to Blackout Power 

supply interruptions. The programme is designed to identify weaknesses in our current sites, assets and 

systems and opportunities to reduce our dependency on power being supplied from the DNOs to help 

prioritise our investment for AMP 8 and deliver better, more reliable services for our customers. 
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2.3.3. Developing the needs from the Blackout Planning Programme through our 
integrated resilience framework for planning investments.   

The needs identified through the systems approach we have taken with the Blackout Planning Programme 

has been fed into our integrated resilience framework for investment planning as described in the 

Operational Resilience Technical Annex (Context and Background section) to determine when to invest in 

the sites identified and ensure the solutions are prioritised and optimised for delivery in AMP8 and beyond.  

 

The approach we have applied to identify sites, assess the risks, develop solutions and prioritise our 

investment is illustrated in Figure 3. To identify the needs at specific sites and develop solutions to make our 

assets and systems more resilient, we have:  

 

◼ Applied assessment criteria developed as part of our deep dive which is informed by our 
delivery experience and lesson learnt over the past two AMPs to identify and baseline our 
current level of resilience to the current risks, to develop a longlist of sites requiring enhancing  

◼ Assessed which of our sites are most vulnerable, most critical and highest risk for our 
customers and the environment, to develop a shortlist  

◼ Identified potential solutions for our highest risk sites to prioritise our sites and consider 
delivery programmes  
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Figure 3: Illustration of how we have applied our Systems Based Operational Resilience Process to identify, analyse and prioritise our 

Power Resilience Investments for AMP 8 and future AMPs 
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Figure 5: Site and Solution Prioritisation Process Conceptual Model 

 

 
 

Figure 5 illustrates the conceptual model we have applied as part of assessing the suitability and need for each potential solution. A summary of the 

rationale for the two types of solution we proposed delivering in AMP 8, River Stour Catchment and Eastbourne WTW Power Resilience schemes and 

the Standby Generator schemes is provided below.  







SRN49 Resilience - Power  

Enhancement Business Case  

 
 

 
28 

Alignment to DWMP and WRMP Objectives 

 

Investment in these sites and assets will ensure alignment with our published DWMP and WRMP objectives 

to reduce pollution risk (Planning Objective 2)16 and increase the resilience of our existing sources of water17. 

These documents define our long-term strategy to improve performance against key performance indicators. 

Ensuring alignment of our short-term investment with our publicly stated objectives ensures the longer term 

strategy is delivered.  

 

2.4. Enhancement Needs Beyond AMP 8 

Following our site identification and optioneering processes, we have made the decision to defer investment 

in:  

◼ 23 sites considered for Installation of Fixed Standby Generators,  

◼ 16 sites considered for HV Ring Enhancement Schemes and  

◼ 49 sites considered for Dual Transformer Enhancement schemes.  

 

This decision has been based on our understanding of the need to address our sites that are at the highest 

short-term risk, whilst balancing the costs for our customers, allowing us to deliver significant improvements 

to our performance, affordably. However, we still recognise that the HV Ring and Dual Transformer schemes 

will be critical to enhance our long-term power resilience and as such we plan to carry out additional 

investigations into these schemes with a view to incorporate them in our Long-Term Delivery Strategy 

(LTDS) and future AMPs. This will help us work with DNOs and other stakeholders to plan and deliver power 

resilience solutions that deliver long-term benefits for the environment and our customers across our 

network.  

 

We have additionally deferred several Fixed Standby Generator solutions at sites based on prioritisation. All 

sites under consideration were assessed against Table 5 criteria, however, to establish the immediate 

priority to be addressed as part of AMP 8, we have applied a prioritisation to the criteria to identify the sites 

which pose the greatest risk to our customers and the environment. Sites within our shortlist without the data 

to suggest that a significant impact is posed imminently, have been deferred to a later AMP; which is in line 

with our LTDS. The priority criteria identified, is the time it would take for a power outage to affect our 

service, either leading to a pollution event or an interruption to customer water supply. The other prioritised 

criteria being the scale of impact to the environment and total number of customers. These criteria have 

been prioritised due to the lack of mitigation. At sites where a power failure is likely to occur, but a longer 

dwell time to an event, we will continue to deploy our temporary mobile generators, where possible. 

However, to systemically enhance our long-term power resilience, we will need to invest in more permanent 

solutions in later AMPs. 

 

Identification of these sites now allows us to progressively monitor performance and employ adaptive 

planning at key decision points in the lead up to future AMPs, to assess the requirement for investment 

 
 
 
 
 
 
16 Southern Water Drainage and Wastewater Management Plan 
https://www.southernwater.co.uk/media/8541/a0003 dwmp regional plan final.pdf  
17 Southern Water Draft Water Resources Management Plan 2024 https://www.southernwater.co.uk/our-story/water-resources-
management-plan/our-draft-water-resources-management-plan  
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2.5. Low regrets assessment  

We have assessed this programme against the criteria for low regret investment identified in the LTDS 

guidance18 and Appendix 919 of the Final Methodology. The guidance identified that low regret investments 

meet the needs across a wide range of plausible scenarios, meet short-term requirements; or keep future 

options open, including cost minimisation.  

 

We consider that the investment proposed in this enhancement case is a low regret investment for the 

following reasons: 

 
◼ Needs – Power supply interruptions lead to pollution and water supply interruption events 

which results in high customer and environmentally impacting operational mitigation. The 
instance of power supply interruptions is increasing due to climate change and external 
changes to the energy supply 

◼ Timing – The research shows that customers are willing to pay +£3 on bills per year to support 
resilience across Power and Coastal Erosion. 

◼ Optioneering – We have explored a wide range of possible solutions to address these power 
supply interruptions. We’ve followed a process-driven approach to identify the highest 
impacted sites and subsequently the appropriate solution to address the root-cause. These 
solutions have been tested for cost benefit against our value framework to understand the 
solution which provides the ‘best value’ for the customer. Customer research has also fed into 
the solution selection process. 

◼ Future scenarios – Our investment plan includes for 96 sites to be enhanced between AMP 8 
and AMP 9. During AMP 8 we will deliver solutions to 30 sites with the greatest impacted 
catchments.  

 
 
 
 
 
 
18 Ofwat PR24 and Beyond: Final Guidance on long-term delivery strategies 
19 PR25 Final Methodology – Appendix 9 
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3.1. Our Proposed Solutions for AMP 8  

As stated in Section 2, we have identified the need to invest in two type of power resilience enhancement 

solutions at our critical sites during AMP 8. These are:  

◼ The River Stour Catchment Wastewater Power Enhancement scheme and Eastbourne WTW 
upgrade – A suite of power infrastructure upgrades to our critical sites in the River Stour 
Catchment and at Eastbourne (including Uninterruptable Power Supply (UPS) systems, dual 
transformers etc.) 

◼ Installation of Fixed Standby Generators at 20 of our highest risk water and wastewater sites 
across our region 

 

How we measure the performance and value of our services  

 

We use the Service Measure Framework (SMF) to measure delivery performance of our core services and 

the impact of our services on the environment, our customers and public health.  

 

Our SMF contains the key performance metrics we can measure that underpins our service provision and is 

used to calculate a value for Service Impact Risk for when our services are disrupted. This risk determined 

by assessing:  

◼ Probability of the service provision being disrupted in the year 

◼ Probability that a service will result in being impacted, and  

◼ Severity of that service impact 

 

The value assigned to each service provision is made up of three components:  

◼ Customer Value - These represent the value that customers place on a particular element of 
service 

◼ Social Value - These represent how broader society can be expected to value certain service 
risks. 

◼ Private Cost Value - These values are known as costs of consequence or costs of (service) 
failure 

 

Our SMF allows us to prioritise and address preventative measures to our highest risk service interruptions 

across the organisation, due to the risk value that is assigned.  

 

Each service measure has a total cost value for service failure, that we have used to estimate the potential 

benefits of delivering our AMP 8 enhancement solutions. We have quantified the value of benefit as the 

avoidance of defined risks being realised. 
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Regulatory Compliance 

 

A key intangible benefit of investment in these water sites is compliance with our regulators. As per the 

notification received from Defra 28th September 2022 (Appendix E), Southern Water have been instructed to 

assess the power resilience of strategic sites within our water network. Proactively seeking to improve the 

resilience of our network by securing an alternative power supply during extreme weather events will reduce 

the pressure on the network and allow for appropriate allocation of power. Enhancement in these critical 

sites will support our regulators wider strategy of securing important national infrastructure against energy 

uncertainties. 

 

Summary of Water sites investment 

 

Investment in these sites is part of a broader package of investment in water non-infrastructure which will 

reduce the risk of water supply interruptions to our customers. As part of our Water Criticality Framework21, 

we’ve identified the strategically important sites to our overall supply and this coupled with power alarm data 

has identified the sites in greatest need of additional redundancy resilience. 

 

 

3.4. Customer support for power resilience solutions 

 

Through our customer engagement activity to understand customer’s priorities for environmental ambition, 

Resilience was ranked 3rd in priority, behind Sewer Infiltration and Storm Overflows. 

  

Figure 7 - Customer Preference for Investment in Power Resilience 

 
 

 
 
 
 
 
 
21 Our Water Criticality Framework is a resilience assessment tool which assesses the relative ability of other 
assets within the water network to mitigate a supply interruption. It calculates the likely volume of properties 
being served by that site that would be impacted by such an event 
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Our extensive customer engagement activity shows us that:  

◼ Informed customers would be willing to fund £3 per bill per annum on schemes to enhance 
Power and Coastal Erosion resilience 

◼ Schemes to resolve power issues were considered to be low risk due to the solutions 
appearing to be tangible and relatively easy to implement 

◼ Customers support proactive and preventative investment in power related equipment, given 
the potential impact of inaction 

◼ Whilst customers do not welcome bill increases or advocate a bigger bill increase than is 
predicted, they accept that it does feel like the right time to be investing in the infrastructure 

◼ Customers want to see us push hard when addressing pollution in particular and feedback on 
the proposed plan shows that customers want us to be even more ambitious in driving 
pollution events down 

 

A high priority for our customers is around affordability. Although customer feedback told us bills are 

currently felt to be relatively affordable by a significant majority of customers (86%), they want fair bills that 

won’t push the costs out for future generations to pick up the cost. Through our site identification process to 

prioritise those sites requiring additional resilience investment, we’ve taken a pragmatic approach to our 

proposed investment across the next 2 AMPs. We recognise the wider WINEP and WRMP enhancement 

investment will significantly impact bills, therefore we are proposing to phase this work over 2 AMPs. Sites 

where the resilience need is critical to address issues, which are already occurring, have been prioritised for 

AMP 8. Sites with a high-risk profile, but limited evidence of issues already affecting the sites, have been 

deferred to AMP 9. The purpose of this approach is to reduce the impact on bills and support vulnerable 

customers afford the marginal increases, whilst delivering the greatest positive impact to resilience.   

 

Summary of the investment 

 

The investment we propose to deliver during AMP 8 provides a balance of limiting the negative 

consequences and impacts that power supply interruptions have on our most critical sites. These schemes 

help reduce our reliance on external power sources and provide us with additional contingency that will allow 

us to continue to operate more effectively during extreme weather events and other power supply 

interruptions. They will enhance the level of redundancy in our system, build-in additional resistance to 

impacts from external events and improve the reliability of our systems as their operating environment 

changes with climate change, wider energy system developments and increase in demand for our services.  
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4. Cost Efficiency  

This chapter provides detail on how we have developed our options and the associated costs for our AMP 8 

Power Resilience schemes by applying our standard Cost Estimation and Optioneering approaches to 

ensure they are based on robust cost-evidence and represent efficient delivery for our customers.  

 

Whilst developing different schemes to increase the resilience of our key sites to power supply interruptions 

we have applied our organisational optioneering process, which is governed by our Decision-Making 

Framework. This framework allows for a granular level of detailed optioneering and is aligned to our Risk and 

Value (R&V) process, which manages the full lifecycle delivery of a project. Information on how we’ve 

applied this Decision-Making Framework as part of our optioneering for each of the two types of Power 

Resilience Enhancement schemes are provided in the following section.  

 

More information on the general approach to cost estimation and optioneering, which all the associated 

definitions is provided in SRN15 Cost and Option Methodology Technical Annex22 

 
As set out in SRN15 Cost and Option Methodology Technical Annex, we separate our capital expenditure 

into the following four categories:  

◼ Direct Costs (or Net Direct Works)  

◼ Indirect Costs  

◼ Risk  

◼ Corporate Overheads  

 

Our organisational process builds up the full cost stack by applying cost multipliers for Indirect, Risk and 

Corporate Overhead cost categories onto the Direct Costs for each scheme. More information on the 

definitions and rationale for the criteria is provided in SRN15 Cost and Option Methodology Technical 

Annex.  

 

Our Approach to Estimating the Direct Costs and Benchmarking for our Power Resilience schemes 

 

We have used a combination of approaches to attempt to make sure our costs are comparatively efficient 

and will not negatively impact our customers. These approaches include:  

◼ Using our Engineering Technical Solutions (ETS) team to develop the initial scope for our two 
types of proposed solution 

◼ Engaging with our expert Cost Intelligence Team (CIT) to use their cost estimating workbook 
to calculate net direct costs   

◼ Using the outputs of this tool within our solution optioneering process to increase our 
operational resilience, whilst considering the impact on customer affordability.  

 

Specifically for our Power Resilience solutions we have applied the following process:  

◼ ETS developed initial list of scope items across all types of schemes that are required to 
enhance our resilience to power supply interruptions at our WTW and WPS sites;  

 
 
 
 
 
 
22 SRN15 Cost and Option Methodology Technical Annex 
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How we have applied our optioneering approach to our Standby Generator Power Resilience 

Schemes  

 

◼ Need for investment identified following outcomes of the Power Resilience investigations and 
delivery of Black Start and Platinum Health Check programmes across assets in our water and 
wastewater networks.  

◼ Assessment of all sites to identify sites with no standby generators and vulnerability to 
negative pollution and supply interruption impacts for the environment and our customers.  

◼ Assessment identified a prioritised list of 96 sites that was provided to ETS to recommended 
feasible engineering enhancements and other operational improvements  

◼ Level 1 direct costs for each site calculated by CIT using Southern Water Cost Models (More 
information on these cost models is available in SRN15 Cost and Option Methodology 
Technical Annex), based on information provided from ETS on the enhancement work that is 
required. With initial Project Related Cost (PRC) multipliers applied. 

◼ ETS reviewed designs and CIT applied updated PRC cost multipliers that considered 
confidence weightings on the Maturity of Design and Scheme Complexity for Risk. Applying an 
assumption of a standard size generator at each site. 

◼ Unconstrained list was further assessed on suitability for delivery, with a prioritised solution of 
installing Standby Generators prioritised for AMP 8.  

◼ Further refinement of site selection carried out based on updated cost multipliers as an output.  

 

Standby Generator Power Resilience Schemes Carbon and Operational Costs 

 

The standby generator schemes carbon and operational costs have currently been assessed to be negligible 

at this stage of the scheme design. 

 

This is based on the premise that the standby generators are designed to be used only at times when there 

has been a significant interruption to the power supply from the Distribution Network Operator (DNO). As 

such, they will not be used in a scheduled capacity, only by exception.  

 

Summary of our approach to Cost Efficiency for our Power Resilience schemes 

 

As part of considering different options to address our Power Resilience needs, we have applied our 

organisational approach to optioneering for both types of schemes being proposed. These have been further 

refined using our Cost Models to understand likely scheme costs more accurately and how the different 

options impact customer affordability.  

 

We have used lessons learnt from power resilience investigations and our operational experience to:  

◼ identify the sites in urgent need for investment in power infrastructure to ensure customer 
interruptions and environmental impacts are minimised 

◼ consider a broad range of solutions to increase the level of power resilience across our 
network 

◼ assess the different options from a financial, operational and strategic lens to consider the 
most appropriate investment portfolio for AMP 8, whilst considering future investment need 
into AMP 9 and as part of our LTDS.  

 

Overall, we have actively considered customer affordability and have proposed enhancing a smaller number 

of our high-risk water and wastewater sites, to improve our performance and mitigate the future risks to 

power supply interruptions that we anticipate will impact our operations in the future.   
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5. Customer Protection  

The principal benefit of this enhancement investment case is to increase the level of resilience to storms and 

energy security. This in turn will contribute to improved performance on environmental pollution incidents and 

reduce the risk of supply interruptions for our customers.  

 

These investments will increase the level of redundancy we have at sites where we have already 

experienced negative customer and environmental impacts and will give our stakeholders confidence that we 

will be more able to deliver our services during times of significant wider disruption at our highest priority 

sites.  

 

The proposed power resilience enhancement schemes are below the threshold applicable for a Price Control 

deliverable to be set.  

 

Performance Commitments 

 

We understand this is a significant investment for our customers and we need to provide appropriate 

assurances of a realisation of benefit. As such, we have taken consideration for these schemes into our 

overall Performance Commitments (PC) targets as stated within the PR24 submission.  

 

It is immensely complex to attribute the exact PC benefit from each of these schemes for a variety of 

reasons: 

 

1. the scale of our network (several thousand sites) relative to the volume of sites (30) identified for power 

resilience enhancement as part of this enhancement case 

2. the increase in frequency and intensity of extreme weather events could accelerate the impact on our 

other sites which have been deferred from AMP 8 based on the information we have available (as per 

section 2.4) 

3. the various number of causes for a pollution, or supply interruption, event could offset the benefits 

delivered in power resilience across our wider network  

 

The sites proposed in this enhancement case are our highest priority due to the impact a power interruption 

event would likely have on our customers or the environment. We have taken a system-based approach to 

resilience, accounting for the system interactions and interdependencies. Overlaps between other 

enhancement cases and with base investment have been considered as part of this enhancement case. We 

have calculated the likely volume of benefit these enhancements will make to pollution events and customer 

supply interruptions in section 3 of this document. We are confident that through the proposed investment in 

these key strategic sites, we will mitigate the site-specific risks of pollution events and supply interruptions. 

 

Variability During Extreme Weather Events 

 

The tangible benefit we expect to see from these enhancements, is the reduced level of variability between 

the site performance in wet weather versus dry. During these adverse weather conditions, we expect to see 

the following benefits: 

◼ reduced unmitigated power interruptions which impact asset operations 

◼ reduced pollution events 

◼ reduced customer supply interruptions 
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Deliverability Low-Risk 

 

We consider the deliverability of these schemes as low risk on the following basis:  

 

◼ These solutions are well understood, and we have a track record of being able to deliver these 
successfully 

◼ We have the resources (either internally or through our supply chain) with the skills necessary 
to complete the works – these schemes fall well below the threshold for Direct Procurement for 
Customers (DPC) 

◼ We do not anticipate any issues with securing the materials or units necessary to enable the 
works 

◼ We do not anticipate any issues with securing consent due to these being minor works   
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Appendix A - Additional Information on Storm 
Events and the Lessons We Have Learnt 

Frequency and Severity of Extreme Weather Events  

 

Over the past 5 years we have been impacted by 33 named storms, which has resulted in disruption to a 

significant number of customers water supply and 414 pollution events 

 

The UK Meteorological Office climate change projections update (UKCP18)23 sets out that the UK climate 

will continue to be characterised by warmer, wetter winters and hotter, drier summers, with these will be 

accompanied by an increase in the frequency and magnitude of extreme weather events.  

 

Specifically, interruptions to the main power supply, without an operating auxiliary power supply, can result in 

our Booster Stations and Service Reservoirs being unable to provide safe drinking water for our customers 

and our Pumping Stations and Waste Treatment Works being unable to transport Waste through our network 

resulting in Pollution events and discharges to watercourses and the sea.  

 

Lessons Learnt from previous extreme weather events 

 

We have been actively learning from previous extreme weather events, such as Storm Arwen and the 

Storms of February 2022 (including Storm Eunice), which have caused power supply interruptions to affect 

our operations.  

 
The UK Government ‘Storm Arwen review: final report’ identified the water sector “experienced impacts 

due to electricity disruption during Storm Arwen where sites lacked back-up electricity supplies.”. 

 

Storms of February 2022 

 

Across February 2022, the UK suffered eleven days of the largest storm events the UK has seen in 35 years 

through three major storms in quick succession, causing widespread damage and disruption across the 

country. These included: Storm Dudley – 16th February, Storm Eunice – 18th February and Storm Franklin – 

21st February.  

 

Of these three individual storms, Storm Eunice was the most severe, with Red weather warnings issued 

across the country and across our region. Eunice set a record for the fastest wind gust speed recorded in 

England and caused at least £360m in damage across the UK.  

 

Across our region our two DNOs (UKPN and SSEN) suffered significant disruption caused by the extreme 

weather. UKPN suffered a month’s worth of faults in a single day across 1,800 locations, resulting in damage 

to 46,000km of overhead power lines. SSEN were impacted by over 1,000 points of damage across their 

network, the equivalent of 6 months typical overhead line faults. Due to the succession of storm events, over 

 
 
 
 
 
 
23 ukcp18 headline findings v4 aug22.pdf (metoffice.gov.uk) 
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70,000 customers and businesses across Southern England remained without power 2 days after Storm 

Eunice.  

 

Specifically for our operations, during the storm events of February 2022, we suffered significant asset 

downtime across our wastewater network as a result of the widespread network power disruption issues. 

Across the 11 days of storm events, more than 550 of our sites had periods of time without power and we 

had over 43,000 asset alarms triggered.  

 

Across our network of Wastewater Treatment Works, 131 suffered a loss of Mains Power supply. In total 715 

Power instrument alarms were triggered during this mains power outage at 67 of these sites. In total across 

the 67 sites, we suffered asset failure time (downtime) of 23817 hours (992 days), causing significant 

disruption to our operations from an event outside of our control.  

 

Across our network of Wastewater Pumping Stations 365 suffered a loss of Mains Power Supply. 22% (79) 

of these sites continued to have pump failure alarms triggered following restoration of the power supply. This 

asset downtime resulted in 5485 hours (228 days) of operational disruption.  

 

During these storm events, we had 387 fixed on-site generators operating across our network to provide 

power supply to our sites. In addition, we deployed 47 mobile generators and utilised 42 generators from our 

supply chain. This helped us keep our highest priority, critical sites in use and operational to minimise 

disruption for our customers and the environment.  

 

One of the crucial findings from reviewing our response was that the availability of securing temporary 

standby generators from the supply chain was limited due to demand from other utilities and private 

enterprises.  
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Appendix D – Detailed Solution Information by 
Site 

 

Detailed Solution Information 

 

River Stour Catchment & Eastbourne WTW Power Enhancement Schemes 
 

Following our investigations into the Power Resilience vulnerability of the 10 sites in the River Stour 

Catchment and Eastbourne WTW we have identified the need to upgrade all sites to reduce the risk of 

environmental impacts through Pollution incidents caused by interruptions to power supplies.  

 

This scheme covers 10 sites across our sewerage networks in the catchment area and Eastbourne WTW. 

Each site will have specific enhancement activities delivered to upgrade their power assets, systems and 

processes to reduce their vulnerability to power supply interruptions.  

 

Detail on the specific investments within each Sewerage Network is provided below. Focus on enhancing 

and upgrading HV and LV assets, at these locations, will allow us to meet the expected future demands and 

risks.   

 

These investments will enhance our assets condition, capacity and reliability to help us reduce the risks and 

impacts of pollution incidents on the diverse and environmentally sensitive catchment area. Helping us 

deliver improved services for our customers and meeting their expectations and requirements. 

 

We will treat each of those impacted sewerage network and Eastbourne WTW as individual schemes to be 

delivered across AMP 8. 
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Installing Fixed Standby Generator Schemes  

 

We have identified 20 sites, 11 wastewater and 9 water, in our region that require urgent installation of 

fixed standby generators to the site. This work will provide additional redundancy and reliability in our 

wastewater systems to prevent environmental pollution and customer supply interruptions when they are 

impacted by power supply interruptions.  

 

The water and wastewater sites that we have identified are all high risk and all wastewater sites are already 

experiencing operational issues. This drives the need for us to invest immediately in these sites to mitigate 

future changes in operating environment brought around by changes in weather extremes caused by Climate 

Change.  

 

The installation of fixed standby generators at these sites is the best option for customers as it is deliverable, 

cost effective and provides suitable levels of system resilience to address our short-term requirements to 

mitigate the threat of pollution and customer supply interruptions as a result of interruptions to the power 

supply.  

 

As stated in Section 2, we have chosen to defer installing standby generators at 17 of the water sites we 

assessed. Whilst these sites do not have a standby generator installed, they have not experienced 

significant power alarm volumes, and a combination of low negative impacts across the other criteria. For 

this reason, we are not proposing to enhance them at this stage but will incorporate them into our long-term 

strategy. This represents about £3m investment in future AMPs’, and we will continue to consider further 

enhancements  

 

This solution enables us to adapt in the future to the rapidly changing energy landscape, it is a low regret 

solution that builds redundancy into our sites. It provides our customers and stakeholders with increased 

assurance that we are addressing their immediate needs, whilst also planning for future investments in other 

solutions that can align with our future net-zero and energy strategies. 
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Appendix E – Commissioning Letter to Water 
Companies for Power Resilience 
Questionnaire  

 




