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1 Foreword

The Network Monitoring investment case will address specific capital interventions to improve the
performance of our network. Network monitoring investment will provide data related to condition of our
network, which can use to inform our future strategy and decision making.

Network monitoring refers to the monitoring of flow, pressure, noise and vibration within the distribution
network in order. This data obtained through this monitoring provides indications of leaks and failures.

Our current proactive network monitoring consists of monitoring pressure and flow using loggers. We
currently have pressure loggers in each of our 396 district meter areas and flow loggers in
approximately 200 of our waste water meter districts The information retrieved is used for leakage
control, as well as providing information to manage customer interruptions.

The purpose of this document is to set out our customer led, outcome focused plan, which will mitigate
risks posed by and associated with network monitoring.

The investment case, one of 21, will summarise the facts, risks and investment requirements for
network monitoring for the next review period for 2020 to 2025. This investment case will also
summarise performance for network monitoring for the current review period from 2015 to 2020, and
our methodology for determining and delivering the future network monitoring strategy.

This investment case document is a technical annex to section C5B of our overall business plan
submission, as illustrated by the diagram below:

Appointee plan

Al

Bristol Water For All

Wholesale controls Retail controls

Bl B2 B3

Water resotirces Water network plus Residential retail

Supporting evidence

This investment case is aligned to the Water Network Plus Wholesale Control aspect of our business
plan. It is recommended that this investment case is read in conjunction with the PR19 Investment
Case Summary Document® which outlines in detail our methodology for defining investment.

! Bristol Water PR19 Investment Cases Summary Document NTPBP-INV-PR1-0635
NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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2 Executive Summary

In order to provide our customers with a Safe and Reliable Supply, we will enhance our
network and through improved monitoring and control. We will achieve this by using our
totex investment approach which includes investment in base maintenance and capital
expenditure of £2.765m. We will deliver two interventions that will contribute towards six
performance commitments. We will challenge ourselves to deliver more efficiently and
apply innovation to our process for monitoring our Network. We will also focus on
trialling new monitoring devices which we may deploy in AMP8. When considering our
efficient and innovative approach we plan to deliver our Network Monitoring capital
programme for £2.544m.

At Bristol Water we have completed an extensive customer engagement programme which has
identified that one of five key priorities for customers is that we keep the water flowing to their tap and
one of our four key outcomes is that we provide a Safe and Reliable Supply.

This investment case will address specific site operational and maintenance issues, by utilising a totex
approach to determine necessary capital maintenance investment to manage obsolescent assets.

To deliver our customers’ priorities and meet our compliance obligations we will measure progress via
performance commitments for which we have set delivery targets both for the end of AMP6 and for
AMP7. In AMP7, the measures related to Network Monitoring are supply interruptions (target 1.8
minutes per property), leakage (target 36.5 Ml/d), mains bursts (target 133/1000km), customer contacts
about water quality — appearance (target 0.43 per 1,000 population), properties at risk of receiving low
pressure (target 60 properties), and per capita consumption (target 135 I/h/d).

As at July 2018 we are achieving our AMP6 target for negative water quality contacts and properties at
risk of receiving low pressure, and forecast that we will continue to achieve these through the
remainder of AMP6. We are currently underperforming against our targets for unplanned customer
minutes lost, mains bursts, and per capita consumption, but are forecasting to achieve our end of
AMP&6 targets. We are currently underperforming against out leakage target, and have implemented an
action plan to improve on our leakage performance with the aim of meeting our AMP6 target.

We have set the level of investment for our Network Monitoring so that is sufficient to deliver our
performance commitments and takes asset deterioration into account. This will ensure the continued
performance of our Networks and enable us to continue to deliver a safe, high quality, and reliable
drinking water supply to our customers.

We will achieve this in a number of ways;

e By installing pressure monitoring into every district meter area and flow loggers into every waste
water meter district; and
e Utilising new technologies which will provide us with an improved understanding of our network.

During this review period we have been working with two suppliers of innovative new monitoring
loggers and their associated data analytical tools in order to prove their benefits in the field. These new
technologies also allow noise transmitted through the pipe wall and through the water itself to be

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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monitored. This aids in the rapid detection and location of leaks and mains bursts. The loggers can be
deployed as a suite of 4 or 5 monitors in a network area and when used in this way the data can be
continuously monitored to so that when the noise signature of a burst is detected in multiple loggers,
the accurate location of the burst can be triangulated based on the position of the monitors.

The improvement in our network monitoring will provide the following benefits:

e Reducing supply interruptions and mains bursts, by aiding the rapid location of bursts and
detecting leaks before they become bursts;

o Reducing leakage, by detecting leaks quicker and thereby reducing the time over which water
is lost through a leak;

e Reducing low pressure complaints, by providing data and information to enable us to better
understand our network and the causes of low pressure experienced by customers;

e Reducing appearance contacts, by allowing us to better monitor and understand how water
moves around the network, and enabling us to take action to reduce areas where there is little
water movement. It is in these areas that sediment can accumulate and this can then generate
customer contacts about the appearance of water.

Our Network Monitoring investment case therefore represents a significant part of providing a Safe and
Reliable Supply to our customers.

We currently have a good base level of loggers with pressure loggers in each of our 396 District Meter
Areas and flow loggers in approximately 200 of our waste water meter district. This base level of
monitoring is driven by proactive leakage management through monitoring flow and pressure at district
meter area level.

To deliver continued benefits to our customers we need to develop a network configuration that
enhances the way we manage our network by creating a smarter network through deployment of
additional sensors across. We will achieve this by installing:

e 396 additional pressure loggers in all district meter areas;
e 160 additional transient monitors in our highest risk district meter areas; and
e 1000 additional flow loggers in all remaining waste water meter districts.

This proactive approach will improve our overall response time and reaction to customers as well as
highlight any other issues such as low pressure. In addition, installing permanently deployed transient
loggers will provide advance warning of harmful transient flow before it causes a burst.

To continue to deliver improved performance we have identified that transferable noise loggers may
deliver complimentary benefits. Noise loggers are low cost devices which are mounted on existing
washouts, valves and air valves throughout a district meter area, and are typically installed every 150m
of distribution main. These devices detect noise within the pipeline and transmit the data for processing
centrally. The high number of devices enables leaks to be detected and located quickly. Over the past
few years, the technology of noise logging has improved significantly and the cost has reduced.

To further understand the benefits provided by noise logging on improving performance, especially to
prevent supply interruptions and burst mains we will undertake a trial to test the performance of

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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transferrable noise logging devices. We will initially install noise loggers in the two worst performing
district meter areas, and if the benefits provided are demonstrated to be useful, the loggers can be
transferred to other district meter areas within our network to provide further monitoring.

Should we fail to invest in network monitoring, we may fail to deliver water to our customers at the
pressure and flow they expect, and we may fail to achieve our stated outcome of a safe and reliable
water supply.

In order to ensure that we meet customers’ preferences and mitigate the risks associated with water
treatment works strategic maintenance we have adopted an asset management totex focused
approach as set out in Figure 1.

Figure 1: Approach to meeting customer priorities and Mitigating Risks

Set Strategy Balance and Agree Plans Deliver
e Understand performance ¢ Benefits Quantification o Efficient delivery plans
e Understand external/internal Methodology
stakeholder views e Intervention Costing
« Define strategic objectives Methodology
¢ Optimisation Methodology
p A .
Understand Materiality Identify Options to Monitor
¢ Define expenditure strategy and Manage Risk e Have we delivered what we
planning approaches « Optioneering and Intervention intended to and what might
e Understand and define business Development Methodology need to change
case criteria for each
expenditure area

. / . L

Manage Data and Understand and Forecast

Information Risk

¢ Data Assurance Methodology e Risk Identification, Verification
and Needs Assessment
Methodology

This approach enables us to demonstrate a full “line of sight” from customer priorities, through risk
review, options analysis and investment optimisation, to outcomes and benefits provided for our
customers.

We plan to invest £2.765m from 2020 to 2025 in order to achieve the performance commitments
associated with the outcome ‘Safe and Reliable Supply’, as set out in Table 1.

We have set ourselves a challenging target of reducing costs by 8% during AMP7. This will be
achieved by delivery of our business transformation programme and therefore result in a post-efficiency
investment of £2.544m.

Costs are allocated to the Treated Water Distribution Business Unit. Investment is all related to Non-
Infrastructure assets and is other capital expenditure.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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Table 1: Performance commitment targets and percentage contribution from Network Monitoring

Total targeted Network Monitoring %
Performance 2019/20 2024/25 performance contribution to
Commitment Baseline Target commitment performance
improvement in AMP7 commitment target
_ Supply Average mins 12.20 1.80 10.40 13.68%
interruptions per property ’ ’ ’ ’
Leakage Mi/d 43 36.5 6.5 3.13%
Mains bursts Per 1000km 142 133 9 4.48%
Customer Contacts per
contacts about 1,000 0.93 0.43 0.50 6.35%
water quality — opulation
appearance pop
Properties at risk
e Number of N
of receiving low Properties 69 60 9 21.57%
pressure
Per capita Litres/ head/ o
consumption day (I/h/d) 142 135 ! 0.29%

Our AMP7 investment in network monitoring will help ensure our assets are being maintained
appropriately to deliver resilient water services to current and future generations

For per capita consumption, in total 26.71% of performance improvement is achieved through
interventions within investment cases. The remaining performance improvement will be achieved as a
result of a wider customer education programme.

Full details of our outcomes, performance commitments, and outcome delivery incentives are provided
in Section C3 of our business plan.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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3 Background To Our Investment Case
3.1 Context

This investment case covers our entire network is sub-divided into groups of mains, spatially and with
common connectivity as follows:

e District meter areas; and
e Waste of water meter districts.

Waste of water meter districts are generally subdivisions of district meter areas, with smaller numbers
of customers supplied in each subdivision. We have 396 district meter areas, and approximately 1,200
waste water meter districts.

We currently have pressure loggers in each of our 396 district meter areas and flow loggers in
approximately 200 of our waste of water meter districts. This base level of monitoring is driven by
proactive leakage management through monitoring flow and pressure at district meter area level.

During this review period we have been working with two suppliers of innovative new monitoring
loggers and their associated data analytics tools to prove their benefits in the field.

These loggers have the potential to change the way we manage our network by providing high-
resolution data for informed decision making, mitigating risks, extending asset lifetimes and reducing
leaks and bursts. When installed across a network, these loggers coupled with powerful analytical tools
provide an innovative solution for monitoring anomalous behaviour, network stresses, bursts, pressure
transients, and negative spikes, most of which are often invisible at lower resolution with basic logging
devices.

The loggers include high resolution pressure loggers which measure, record and transmit high
resolution data to cloud based data analytical tools. The high resolution of the data enables damaging
pressure transients? to be monitored and tracked through the network and from this changes can made
to operational practices and processes to reduce transients. The ability to monitor transients also
allows the analysis of Cumulative Pressure Induced Stress (CPIS™). This is an innovative metric
developed by one of our suppliers Inflowmatix, which measures the stress on pipework caused by small
and large pressure transients. These would be missed with basic logging devices but can be found and
understood easily using the supplier’s analytical tools.

The other supplier we worked with is Syrinix. Syrinix produce a similar high speed data logger to
Inflomatix, but use their analysis software to interpret the data for slightly different reasons. We ran a
project with Syrinix®, which involved a number of field trials on distribution and trunk mains deploying
Pipeminder-S high speed pressure data loggers, and simulating bursts and leaks on our network at a
range of flow rates / durations. This work allows us to develop the ability both detect and triangulate the
source of pressure transient activity to identify burst/leak location. This triangulation allows a narrowing

% Pressure transients are sharp spikes in water pressure which travel through distribution networks following sudden changes
in flow, typically caused by operational changes, such as pump stops or valve closure.
3 Syrinix, 2018, Bristol Water Project Report Executive Summary, BRI-EN19-003.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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of the search area for a burst or leak within a District Meter Area or Waste Water Meter District,
allowing for a faster repair, thus reducing run time and therefore leakage and also minimising potential
customer impact. The trial sought to test and prove the theory of detecting and triangulating transients
based on wave propagation modelling and extended into developing tools for strategic logger
deployment to capture events and refinement and automation of data analysis / alarming functionality
with the Syrinix RADAR software.

These new technologies also allow noise transmitted through the pipe wall and through the water itself
to be monitored. This aids in the rapid detection and location of leaks and mains bursts. The loggers
can be deployed as a suite of 4 or 5 monitors in a single district meter area and when used in this way
the data can be continuously monitored to so that when the noise signature of a burst is detected in
multiple loggers, the accurate location of the burst can be triangulated based on the position of the
monitors.

The proposed increased network monitoring will therefore provide benefits by:

e Reducing supply interruptions and mains bursts by aiding the rapid location of bursts and
detecting leaks before they become bursts;

o Reducing leakage by detecting leaks quicker and thereby reducing the time over which water is
lost through a leak;

e Reducing low pressure complaints by providing data and information to enable us to better
understand our network and the causes of low pressure experienced by customers;

e Reducing appearance contacts by enabling us to better monitor and understand how water
moves around the network. This will then enable us to take action to reduce areas where there
is little water movement. It is in these areas that sediment can accumulate and this can then
generate customer contacts about the appearance of water.

The following assets are related to, but are excluded from, the treatment works strategic maintenance
investment case as they have been included in other investment cases:

e Distribution Mains;
e Trunk Mains; and
e Pumping Stations.

This investment case is also interdependent with the following investment cases as they share the
same performance commitment targets -

e Trunk Mains; shared targets of Supply Interruptions, Leakage, Mains Bursts, and Customer
Contacts About Quality — Appearance.

o Distribution Mains; shared targets of Supply Interruptions, Leakage, Mains Bursts, and
Customer Contacts About Quality — Appearance.

e \Water Pumping Stations — shared target of Supply Interruptions and Properties at Risk of
Receiving Low Pressure.

o Bulk Meters and PRVs — shared target of Leakage.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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e Customer Meters — shared target of Per Capital Consumption.
o Network Ancillaries — shared target of Leakage.

e Leakage — shared target of Leakage.

o ICA and Telemetry — shared target of Supply Interruptions.

e Resilience — shared target of Supply Interruptions.

3.2  Strategy

Developing the investment needs for network monitoring is underpinned by our long term corporate
strategy which has the vision “Trust beyond water-we provide excellent experiences”. Our Outcomes
Delivery Framework together with our Strategic Asset Management Plan provide the strategic
framework that supports this vision and enables investment in our distribution mains to clearly focus in
delivering against outcomes and performance commitment.

Our long term strategy, as set out in the Outcome Delivery Framework (Section C3 of our Business
Plan), has a focus on resilience and a growing need to ensure that our assets are, and remain, fit , well
maintained and effective in meeting our performance requirements. There are three strategic drivers
identified that together, ensure we meet our current and future needs for customers and stakeholders.
These are:

e Operational Resilience - which have performance commitments to reflect reliability, resilience
and quality of water

e Customer Focused - performance commitments to reflect customer service and affordability

e A Sustainable Business - performance commitments to reflect the environment representing
our community and sustainable resources.

Within this strategy there are specific outcomes (Safe and Reliable Supply, and local community and
environmental resilience) and specific performance commitments (Supply Interruptions, Leakage, Per
Capita Consumption, Mains Bursts, Appearance and Low Pressure) that have strategic targets and
incentives that will be directly influenced by our investment needs for network monitoring.

Our Asset Management Strategy has objectives developed in alignment with the long term strategy and
delivery of corporate objectives and outcomes. These objectives cover both our short-term needs and
longer-term aims, and drive the capability development plan and asset planning activities. Delivery of
the investment in network monitoring will be driven through the Asset Management Framework, which
is designed to enable the efficient and effective planning and delivery of all our asset related activities,
to successfully deliver our business and customer outcomes. The framework aligns to, and interacts
with, our corporate drivers, which in turn are there to deliver the external expectations and requirements
placed upon us by our stakeholders.

We need to ensure that planned investment is sufficient for the continuation of business as usual
activities and routine and reactive maintenance, and the continued provision of high quality water to our
customers.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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This investment case articulates the bottom-up asset interventions that are required in AMP7 to
achieve the outcomes that customers, regulators and other stakeholders have told us they expect.

3.3 Customer Priorities

Customer priorities relating to Bristol Water's outcomes and performance commitments have been
determined through our extensive programme of customer engagement and research. During the
development of our business plan we have engaged with over 37,000 customers and conducted over
50 pieces of research. By delivering customer engagement, we have ensured that we can build on the
customer insights that we have gained, producing a business plan influenced by our engagement
events. This ensures that at Bristol Water we have engaged effectively with our customers on longer-
term issues, and have taken into account the needs and requirements of different customers including
those in vulnerable circumstances and also our future customers.

Through this process our customers have told us that their top priorities have remained largely
unchanged from PR14 and have been identified as follows:

. You can get a bill you can afford

. Keeping the water flowing to your tap

. Help to improve your community

. Save water before developing new supplies

. You get the best possible experience every time you need us

Our engagement with our customers has resulted in the development of four specific outcomes for
PR19, which capture what our customers and stakeholders have said; these are as follows:

. Excellent Customer Experiences

. Safe and Reliable Supply

. Local Community and Environmental Resilience
. Corporate Financial Resilience

In order to deliver our customers’ priorities and outcomes we will measure progress via twenty six
performance commitments for which we have set delivery targets.

There is a clear relationship between our investment in network monitoring and one of our outcomes —
Safe and Reliable Supply.

We undertook more detailed discussions at phase 2 of our engagement process; gathering evidence
(see section C1 — Customer engagement, communication and research appendix to our business
plan) which gave us a wealth of information about how our customers’ view Bristol Water, our services,
and long term plans. We also explored short and long-term trade-offs in decision making and asked
customers to tell us how we should approach long term issues of resilience and how we could best
respond to service interruptions. When discussing the Safe and Reliable Supply outcome with our
customers, we found that they are understanding of one-off events and often focus more on how we
can improve our response to them. We asked them about investment in water quality and reliability and
we asked what areas they felt most comfortable investing in. In our March 2018 customer panel, our
customers prioritised reliability above local environment, resilience and customer experience®. Detailed

N A4g: customer online panel March 2018
NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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analysis of customers’ views on this area can be found in section C3 — Delivering Outcomes for
Customers.

We consulted in three potential scenarios in relation to our Safe and Reliable Supply outcome:

A lower scorereflects a
lower risk of water quality
problems

greater than 3 hours 66% 85% tmprovement 88%

contacts about the 54% improvement 66%

ik

contacts about the taste 17% improvement 53%

Risk of a major event - Centres Centres over Centres over 10000 Centres
population centre size over 25000 25,000 people people (10 year over 10,000
protected against critical people* programme) people (5 year
asset faflure programme)

Forecast increase to the average bill from additional investment £5 £14 £18

Results show affordability concerns have driven some customers to choose the slower plan, whereas
customers also value the service improvements in the suggested plan. In summary, we consider that a
plan with a lower bill level with the suggested improvement plan is more likely to be acceptable to more
customers (particularly low-income groups). You can see more about how the feedback from our draft
business plan consultation influenced each of our performance commitments in section C3.

The level of support for our plan expressed by our customers, both those we have engaged with over a
period of time and those we met for the first time, gives us confidence that our final business plan
strikes the right balance of delivering service improvements that customers value at a price that is
acceptable to the majority.

This investment case describes how we will achieve the suggested improvement plan and associated
level of performance through our investment in network monitoring. Specific details on our planned
investment and associated performance can be found in Section 3.4.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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3.4 Asset Health Performance Commitments, AMP7 Performance Commitments &
Outcome Delivery Incentives

The health of our assets is a key element in delivering resilient water services to our customers. Our
investment in Network Monitoring will help ensure our assets are being maintained appropriately for the
benefit of current and future generations. We measure our asset health through some specific
performance commitments, which for Network Monitoring are customer contacts about water quality —
appearance. These performance commitments enable us to evaluate our long-term asset health
performance.

Additionally, our investment in Network Monitoring will support the outcomes ‘Safe and Reliable Supply’
and ‘Local Community and Environmental Resilience’, by investing in Network Monitoring in order to
provide high quality, reliable supplies for present and future generations, and to make our services
robust to what the future may hold. The Safe and Reliable Supply and Local Community and
Environmental Resilience Outcomes will be measured through a set of associated performance
commitments.

Our planned investment in Network Monitoring will support the achievement of the performance
commitments set out in Table 2.

Table 2: Associated performance commitments

Performance
Performance 2019/20 Improvement
T — T T 2020/21 2021/22 2022/23 | 2023/24 2024/25 Required in
Supply interruptions | AVerage mins |45 54 4.2 3.6 3.0 2.4 1.8 10.40
per property
Leakage (annual) Mli/d 43 42 41 395 38 36.5 6.5
Mains bursts Per 1000km 142 133 133 133 133 133 9
Customer contacts Contacts per
about water quality — 1,000 0.93 0.83 0.73 0.63 0.53 0.43 0.50
appearance population
Properties at risk of Number of
receiving low pressure Properties 69 68 66 64 62 60 9
Per capita consumption | Litres/ head/
(annual) day (I/h/d) 142 140.6 139.2 137.8 136.4 135 7

Per capita consumption is the average amount of water used by each person each day. It measures
how much water we use every year. This is also part of our long term strategy to meet the changing
demand for water as described above. Our intention is to encourage behaviours to reduce the amount
of water we use, thereby helping customers save money for the future and further adapt to the
challenges of climate change.

Full details of our outcomes, performance commitments, and outcome delivery incentives are provided
in Section C3 of our business plan
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A detailed diagram illustrating the full line of sight between customers, outcomes, performance
commitments, and outcome delivery incentives related to this investment case is included in Appendix
A.

3.5 Compliance Obligations

There are no statutory or compliance obligations that are influencing the development of interventions
in this investment case and the investment for AMP7.

3.6 AMP6 Investment and Performance

Our AMPG6 investment in network monitoring supports our ability to meet our performance commitments
for unplanned customer minutes lost, leakage, mains bursts, negative water quality contacts, properties
at risk of receiving low pressure, and per capita consumption. Our investment in AMP6 will also
underpin performance commitments in AMP7.

We have re-categorised data used in line with the scope of our investment cases. For historic data we
have used the 2016/17 wholesale cost assessment data (data tables 1 and 2). Forecast data has been
derived from PR19 data (data tables WS1 and WS2).

Table 3: AMP6 Network Monitoring Investment

Network Monitoring Investment

Capex (Em)
2015/16 (Actual) £0.000
2016/17 ( Actual) £0.000
2017/18 (Actual) £0.227
2018/19 (Forecast) £0.000
2019/20 (Forecast) £0.000
AMPG6 Total (Forecast) £0.227

Our AMP6 investment delivers specific monitoring improvements to our strategic mains. Additional
AMPG6 investment related to network monitoring (e.g. for loggers etc.) is included within our AMP6
investment for leakage control and improvement, and hence is not included within the investment
values stated above.
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The AMP6 performance commitments that are related to network monitoring investment, and our
performance, are given in Table 4.

Table 4: Historic AMP6 Performance related to Network Monitoring

2018/19 2019/20
(Forecast) (Forecast)

Performance Commitment 2015/16 2016/17 2017/18

Unplanned Customer Minutes Lost

Target 13.4 13.1 12.8 125 12.2
Bristol Water

Company Performance 15.5 13.1 73.7 12.5 12.2

Leakage (Current Leakage) (Ml/d) (annual)

Target 48.0 47.0 45.0 44.0 43.0

Bristol Water
Company Performance 44.2 46.4 46.6 44.0 43.0

Mains Bursts

Target 142 142 142 142 142
Bristol Water

Company Performance 113 153 179 142 142

Negative water quality contacts

Target 2422 2409 2322 2275 2221

Bristol Water
Company Performance 2329 2162 1711 2275 2221

Properties at risk of receiving low pressure

Target 69 69 69 69 69
Bristol Water

Company Performance 71 94 65 69 69

Per Capita Consumption

Target 145.2 144.4 143.6 142.8 142.0

Bristol Water
Company Performance 1411 144.1 144.5 142.8 142.0

Unplanned customer minutes lost is included as it has been used throughout AMP6 to measure and
report on performance related to supply interruptions. It will be replaced by Supply Interruptions in
AMP7. The unplanned customer minutes lost performance commitment was not met for 2017/18. The
average amount of minutes lost per property per year (at 73.7 minutes) was significantly affected by an
exceptional burst event at Willsbridge in July 2017, which we explained in a detailed case study in our
2017/18 mid-year performance report.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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With regard to leakage, at PR14, we set ourselves challenging leakage targets; to reduce leakage by
12% between 2015 and 2020. Our 2017/18 performance was below target due to a number of factors
primarily the exceptional weather at the beginning of 2018. We underperformed against our target for
2017/18 due to the exceptional weather in 2017/18. Excluding our estimate of a 1.7Ml/day impact of the
cold weather in March 2018, our actual current leakage performance after technical data adjustments
improves from 46.6Ml/day to 44.9Ml/day. This would have been in line with our target of 45Ml/day.
Towards the end of 2017/18 we began to see benefits from our deployment of additional resource and
the impact of improving the effectiveness of our leakage response. We have implemented an action
plan to improve on our Leakage performance to ensure we meet our AMP6 target. We are currently
forecasting to achieve the final year AMP6 target of 43Ml/d. Our investment in AMP6 will also underpin
our performance commitment for Leakage in AMP7. Full commentary on our Leakage performance is
provided in our 2017/18 Annual Performance Report.

Negative water quality contacts is included as it has been used throughout AMP6 to measure and
report on performance related to customer contacts about water appearance and taste/odour. It will be
replaced by two performance commitments in AMP7: customer contacts about water quality —
appearance, and customer contacts about water quality — taste/odour.

We have worked with Ofwat and the rest of the industry to align the reporting definition to help
customers understand comparative performance in AMP6. See Section C3 of our Business Plan for full
details.
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4 Developing Our Investment Plan

As we have discussed earlier, the starting point for investment case development is to understand our
customers’ priorities and determine associated performance commitments. We have adopted totex
principles to determine how we should invest in order to deliver these priorities and associated
commitments. The totex approach we have adopted considers which the best solution is because it is
the lowest cost over the whole life of the asset, regardless of whether it is operational or capital
expenditure.

Whilst we do not currently have health and risk indices across our asset groups, we do have a wealth of
data. In some cases, analytical models such as the mains deterioration model, provides us with a view
of how our assets are performing, as well as a view on their deterioration. The following section
describes the process we have created and followed in order to develop our investment cases.

4.1 Investment Case Development Process

We have created and implemented a process that is supported by a set of six methodologies. When
developing the methodologies, we wanted to ensure that they:

e Deliver what the customers have asked for;
e Satisfy our business needs; and
e Deliver a high quality business plan in accordance with Ofwat’'s company monitoring framework.

The collective application of these methodologies has enabled us to develop investment proposals that
are well evidenced through a line of sight approach, ensuring our investment plan achieves the required
targets at the optimal cost.

Figure 2 illustrates, at a high level, the process required to identify risks that require addressing in
AMP7, and the subsequent development of appropriate interventions.
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Figure 2: Investment case process overview - level 1 diagram

Investment Case Development
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Methodologies

An overview of each of the key stages is described below and all of the methodologies are provided in
the PR19 Investment Cases Summary Document.

41.1 Data & Data Assurance

The development of our investment cases is dependent on having consistent, accurate and assured
data. We therefore recognise that we must be able to demonstrate the quality of the data and
information used in the development of our investment cases.

Wherever possible, we have utilised data from our core company systems in order to undertake our
analysis and we have sense checked the quality of the data as we have used it.

However, in addition, we have applied a data assurance methodology. We have assessed data quality
in terms of completeness, accuracy and reliability. In addition, the methodology also assesses whether
data is used as part of the Annual Performance Report to Ofwat, and hence already subject to existing
Annual Performance Report assurance mechanisms.

In total we have developed twenty one investment cases. The values of these investment cases range
from less than £1m to over £37m. Our overall capital investment plan totals circa £212m.

We have selected a sample of nine investment cases, and have applied detailed data assurance based
on their value and complexity. The total value of these nine investment cases represents 66% (circa
£140m) of the total capital investment plan, and represents 286 individual data types. We have
evaluated all 286 data types and we have evaluated them for quality and their use in the Annual
Performance Report process. The overall data quality assessment identified 93% of the data as being
good quality, and 55% as having been used and assured through the Annual Performance Report
process.

This investment case was not included as part of the sample of nine investment cases. We will continue
to focus on improving the quality of our data and the associated assurance processes.
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4.1.2 Risk Identification, Verification & Needs Assessment Methodology

The purpose of our risk identification, verification and need assessment is to ensure that:

e The risks that we are currently facing are captured in a single risk register; and

e Each risk is assessed and verified to determine details about the nature and magnitude of the
risk and whether any mitigation is currently planned in this AMP period; and

e Eachrisk is scored on a common basis to allow risks to be compared; and

e The most significant risks are identified, and that for each a clear and uniquely referenced
statement of need is produced to define the problem as clearly as possible, and to identify what
benefits or performance commitments mitigation of this risk will achieve.

The risk score is the product of the likelihood and consequence, each is scored 1 to 5 and then
multiplied together to provide a potential maximum risk score of 25.

Risks scoring 15 to 25 are the most significant strategic risks, and these were developed into needs
statements.

Those scoring 10 or 12 were subject to a further round of review. Where the risk was confirmed, it was
developed into a needs statement. Where the risk was not confirmed (for example it is currently being
addressed in AMP6 or the risk was assessed to be not as significant as initially scored), it was not
considered further as part of the PR19 investment planning process.

The risks scoring 1 to 9 were considered to be risks of a lower priority and were therefore not
considered further as part of the PR19 investment planning process.

The risks not considered further as part of the PR19 investment planning will continue to be monitored
and assessed as part of the live business and on-going business as usual risk management process.
Where there is a need to mitigate these risks within the AMP, we will respond with appropriate action,
such as increased base maintenance.

Further development of our business as usual risk management process is on-going and we are
looking to innovate by developing smarter systems to optimise this process.

We developed need statements for all selected risks.

4.1.3 Optioneering & Intervention Development Methodology

The next stage in our process is to develop options of how we could meet the needs of the selected
risks.

To generate the options, data was gathered from a number of sources (see Appendix B). This included
meetings with stakeholders and historical records, including reviews following operational events,
previous scheme proposal reports and previous options assessment reports.

We then progressed to data assimilation, analysis and consultation with key stakeholders. Multiple
options were developed and recorded. These options were reviewed and all options identified as not
viable were discarded.

All viable options were identified as proposed interventions with a unique reference number and were
taken forward for further scope development, benefits calculation and costing.
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414 Intervention Costing Methodology

In order to provide assurance of our investment costs and to ensure standardisation, we engaged
ChandlerKBS as our costing partner. They were selected in part due to their ability to provide us with
industry comparable cost data, often at intervention level. They supported us in several ways:

e In some instances development and analysis of intervention costs, and
e Support to build our cost database

Indirect overheads, such as contractor costs, design costs, contract management, and our overheads
have been applied at intervention level. Wherever possible we used our data or if unavailable, we used
industry average costs.

Therefore we have to assess the expected capital cost of each intervention.
Expected Capital Cost (capex after)

If we deliver the capital expenditure intervention in a planned way, we have labelled it as ‘capex after’.
This is the expected capital cost of the intervention.

Cost estimates were usually based on high level scopes, which contained activity schedules provided
by ourselves, and were developed using the cost model we developed with ChandlerKBS.

415 Benefits Quantification Methodology

The benefits for each intervention are those which are considered to affect company performance
during subsequent AMP periods.

Benefits can be assessed as either being:

e Direct — savings in reactive capex or savings in operational expenditure-opex; or
¢ Indirect — improvement in performance commitments or other resultant effects on the company’s
performance.

Both direct and indirect benefits are considered and quantified.

Direct Benefits

We have a totex approach which considers both capital and operational expenditure.
Expected Capital Cost (capex before)

If we deliver the capital expenditure intervention in an unplanned way, we have labelled it as ‘capex
before’. This is the reactive cost that would potentially arise if we had to deliver the intervention in an
unplanned way.

We could respond to this scenario in one of two ways:

e ‘Patch and Repair’ or
e Implementation of the intervention in an un-programmed accelerated manner.
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The capex before was determined for each intervention. For most interventions the estimate is site
specific. A risk factor, taken from the likelihood score recorded in the risk register, was applied to the
initial capex value to produce the final capex before value.

Where a ‘patch & repair’ solution would not be appropriate, should the risk materialise, this would lead
to the immediate implementation of the intervention. The cost of the intervention in this scenario is the
expected capital cost of the intervention (capex after), with the application of a suitable uplift to cover
the costs associated with fast-tracking the intervention, for example, the cost of labour at premium
rates.

The expected capex before effectively formed the ‘Do Nothing’ option.
Expected Opex Before & Opex After

In most cases we have made an estimate of the operational expenditure levels either with investment -
opex after or without investment - opex before. Opex includes power, chemicals, materials, contract
hire and in house labour.

Opex before represents the opex expenditure associated with not mitigating a risk through capital
investment, for example, increased maintenance visits or replacement of components.

Opex after represents the additional opex cost to the business after the implementation of an
intervention. These could include negative values associated with predicted savings associated with
increased plant efficiency or performance, or positive values where there is an operational cost
increase, for example greater inspection levels.

Indirect Benefits

To measure our performance against our customers’ priorities and the associated performance
enhancements associated with interventions; we measure the impact that each intervention had on the
performance commitment measure.

Other Benefits

In addition to the performance commitments described above, other indirect benefits which do not
relate to performance commitments were calculated and recorded in the benefits calculations where
appropriate. This includes avoidance of health and safety penalties, customer compensation payments,
and environmental penalties. These benefits have been monetised.

Once the benefits were prepared, the interventions were put forward for investment optimisation.

4.1.6 Investment Optimisation & Intervention Selection

The investment optimisation process determines which interventions are selected to provide the optimal
AMP7 investment plan, by delivering the targeted performance commitment improvements, at the
lowest cost. We have utilised a water industry standard system (Servelec ‘Pioneer’) to optimise our
AMP7 investment plan. Pioneer provides the functionality for us to assess all interventions developed
across all of the investment cases. It will assess the interventions both individually and in comparison to
other interventions. It is a decision support tool that produces an optimal investment plan to meet the
targeted performance commitment improvements required in AMP7.
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The Pioneer investment optimisation model assesses interventions primarily on the overall benefit,
which takes account of performance and whole life costs. The investment optimisation calculates the
whole life cost as the net present value (NPV) over 40 years. This determines if an intervention is cost
beneficial.

We will select interventions for one or more of the following reasons:

e The intervention is mandated (i.e. Drinking Water Inspectorate - water quality requirement).
e The intervention is cost-beneficial
e The intervention is required to achieve the performance commitment targets.

Any performance commitment improvement obtained from mandated or cost-beneficial interventions
will contribute to overall performance improvement.

A series of business reviews and sense checks of the investment optimisation results have been
undertaken prior to finalising the AMP 7 investment plan.

We can of course model any number of scenarios, and during the process of engaging our customers
we ran three scenarios as described in Appendix C.1 (slower Improvement plan, suggested
improvement plan and faster improvement plan).

4.2  Applying the investment process to Network Monitoring

Each of the following sections describes the specific details associated with the application of the
investment case development process for network monitoring.

42.1 Risk Identification, Verification & Needs Assessment

There were 2 risks identified in the Strategic Risk Register associated with this investment case. Both
risks went through a process of assessment, scoring, and review .

The two risk identified risks were selected and developed into need statements. Details of the selected
risks are provided in Appendix C.1.

Two risks were selected (as given in Table 5) and developed into need statements and there were no
non-selected risks.

Table 5: Selected risks

Max Risk

Location/Zone Revised Risk Description
Impact Score

Publicity &

Reputation
Customers
Impacted

=

=
= =
o ®
o o
f=la s
) c
Y|
=S

>

T

Environment
Ease to Resolve

Regulatory Impacts

IF the latest tools and equipment for
Non Site detecting and monitoring leakage are not
SRR39 Specific employed then Bristol Water will fail to 3 2 4 3 4 s 4 12
meet its AMP7 leakage target.
SRR625 | All supply area :?lsk of Qustomer Minutes Lost (Supply 3 2 4 3 5 3 5
nterruptions)
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4.2.2 Optioneering and Intervention Development

This specific data for this investment case came from, Geographical Information Systems (GIS) data,
results from field trials which we conducted in conjunction with suppliers of high resolution network
monitoring loggers, output from leakage studies which we commissioned, and historic performance
data on supply interruptions, mains bursts and per capita consumption.

Two risks were selected and developed into needs statements. Further investigation of these needs
included data assimilation, analysis and consultation with key stakeholders. Multiple options were
developed and recorded for each of the two needs statements. These options were peer reviewed and
any options identified as not viable were discarded.

For example, against the selected risk regarding the failure to meet our supply interruptions target, four
options were identified and three of these were developed into interventions, as shown in Table 6.
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Proposed Option
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Table 6: Example of Options Selection

Proposed Option Description

Option Viability?

Network Monitoring Investment Case:
Technical Approach and Business Case

Intervention Title

Intervention Description

IF increased
interventions
are not taken
during AMP7
THEN we will
fail to meet its
performance
commitment
against Supply
Interruptions.

(Risk Score:
15)

We are currently
performing in the
lower quartile on
Supply Interruptions.
Part o the cause of
this is the inability to
detect the location of
bursts and leaks
quickly to reduce
customer supply
interruptions.
Investment is needed
to turn this position
around and to
achieve the AMP7
performance
commitments on
Supply Interruptions.

This option involves continuing to

This is not an acceptable option
because we are likely to fail to meet

Business As Usual operate the netyvor'k with low levels their Performance commitments for N/A
of network monitoring. ; )
supply interruptions and for leakage.
:;‘s;g!u(:grll_nc? AeersPi7n(:I)I ?iigs?rict Install during AMP7 (a) 396 Pressure
. 99 B ) Loggers in all district meter areas; (b)
Install increased meter areas; (b) 160 Transient Install increased ) R
o R X L . . o 160 Transient Monitoring in Highest
network monitoring Monitoring in Highest Risk district Viable option 9.001.01 network monitoring Risk district meter areas; and (c)
over AMP7 meter areas; and (c) 1000 Flow over AMP7 ] ’ L
; - 1000 Flow Loggers in all remaining
Loggers in all remaining waste waste water meter districts
water meter districts. )
Install during AMP 7 and 8 (a) 396 Install during AMP 7 and 8 (a) 396
Install the same Pressure Loggers in all district Install the same Pressure Loggers in all district meter
increased network meter areas; (b) 160 Transient increased network areas; (b) 160 Transient Monitoring in
monitoring but Monitoring in Highest Risk district Viable option 9.001.02 monitoring but Highest Risk district meter areas; and
spread over AMP7 meter areas; and (c) 1000 Flow spread over AMP7 (c) 1000 Flow Loggers in all
and 8 Loggers in all remaining waste and 8 remaining waste water meter
water meter districts. districts.
. . Install pilot trial to test innovation of ) ) Install pilot trial to test innovation of
Install pilot trial of noise logging devices. Test on 2 Install pilot trial of noise logging devices. Test on 2
240 transferable 9ging | T 240 transferable 9gIng | o
) worst performing district meter ) ) ) worst performing district meter areas.
noise loggers over Viable option 9.001.03 noise loggers over

30km of distribution
main

areas. If benefits proven these can
be removed and transferred to
other district meter areas.

30km of distribution
main

If benefits proven these can be
removed and transferred to other
district meter areas.
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All viable options were identified as proposed interventions with a unique reference number and were
taken forward for further scope development, benefits calculation and costing. A total of 3 interventions
were identified in this way. These included in one case, two interventions against a single selected risk
and these were identified as mutually exclusive during intervention selection.

A summary of the selected risks and their associated options is included in Appendix D.

4.2.3 Intervention Costing

We have identified a total of 3 interventions (including mutually exclusive options for the same risk) to
be taken forward for scope development and cost estimation. For the intervention to install increased
network monitoring over AMP7, a high level scope document was developed including an activity
schedule and quotes from suppliers of loggers. ChandlerKBS utilised a water industry unit cost data
base to complete estimation in accordance with their own assured methodology.

AMP7 costs for installing the same increased network monitoring over AMP7 and 8 were taken as half
the cost of installing in AMP7 alone.

The costed activity schedules were returned to us for peer review, leading to further refinement in
collaboration with ChandlerKBS.

The cost for installing a trial of 240 transferable noise loggers over 30km of distribution main was based
on a figure estimated by RPS Environmental Ltd as part of their leakage studies which we
commissioned. Their estimate covered the installation of transferable noise loggers over 300km of
distribution main. Therefore, assuming the same density of loggers, 10% of the RPS estimate was
taken to account for installation over 30km of main.

The cost for each developed is presented in Appendix E. An example of how those costs have been
developed is outlined below:

Cost Example: Increased Network Monitoring over AMP7

We are currently performing in the lower quartile on Supply Interruptions. Part of the cause of this is the
inability to detect the location of bursts and leaks quickly to reduce customer supply interruptions.
Investment is needed to achieve our AMP7 performance commitments on Supply Interruptions.

We have established a cost of undertaking the works of £2.033m; this includes labour and materials as
well as contractual costs. The latter includes items such as (but not limited to) contractor
accommodation, contractor management, contractor overhead and profit, and design. We have then
applied Bristol Water's overhead of £0.452 for internal activities associated with the intervention, such
as project management, land & compensation, legal, environmental costs, commissioning/handover,
contract management, operations & system support, consultants and administration.

All of the direct costs above gave us an intervention cost of £2.485m to implement the intervention in a
planned way (the capex after).

If however, we did not undertake the work to install monitoring proactively, then we would continue to
respond reactively to customer supply interruptions. Should we have to undertake this work reactively it
would be completed as a ‘patch and repair’ (i.e. targeted mains replacement), calculated as £0.470m.
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We have established that if undertook the above intervention would provide an operational expenditure
increase of £0.320m (Opex After).

Once interventions were costed, benefits could be calculated which are discussed in Section 4.2.4.

4.2.4

Benefits Quantification

Two Network Monitoring interventions were assessed for Direct and Indirect benefits. The proposed
increased network monitoring will provide primary benefits against our performance commitments by:

Reducing supply interruptions and mains bursts by aiding the rapid location of bursts and
detecting leaks before they become bursts;

Reducing leakage by detecting leaks quicker and thereby reducing the time over which water is
lost through a leak;

Reducing low pressure complaints by providing data and information to enable us to better
understand our network and the causes of low pressure experienced by customers;

Reducing appearance contacts by enabling us to better monitor and understand how water
moves around the network. This will then enable us to take action to reduce areas where there
is little water movement. It is in these areas that sediment can accumulate and this can then
generate customer contacts about the appearance of water.

Furthermore, increased network monitoring will provide a range of secondary benefits as described

below:

Data from increased network monitoring will inform changes to operational practices and
processes allowing, for example changes to valve isolation practises to ensure that the network
remains calm (that is, free of transient pressures) and thereby reducing mains bursts;

Increased network monitoring will assist in the identification of customer side plumbing losses to
some degree and there will be a corresponding benefit in the per capita consumption figure
which includes customer side plumbing losses.

Data collected from increased network monitoring will lead to a better and more accurate burst
model. The improved accuracy will help to avoid spending money on replacing the wrong length
of pipe in subsequent AMP periods.

Data from increased network monitoring will be used to target future spend into ways to calm
the network instead of spending much greater sums on pipe replacement.

The energy efficiency of pumps can be improved by introducing additional control loops using
network data to detect deterioration in performance.
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The third intervention to install pilot trial of 240 transferable noise loggers over 30km of distribution main
is intended to test the benefits of this technology within the particular case of the Bristol Water network.
Experience from the industry tells us that noise logging provides benefits in larger and more open
networks where little existing monitoring exists. We have a well sub-divided, but relatively small network
with a system of flow and pressure monitoring already in place. We therefore need to understand what
further benefits noise logging can give to our customers and we are proposing to trial noise loggers
within our environment of increased logging across the network. This trial will allow us to gain an
improved understanding of the benefits of transferable noise loggers and the data they can provide.
However, no quantified benefits have been assigned to this trial in terms of expected contribution to
performance improvement.
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5 Outcome
51 Selected Interventions

The three interventions developed within the Network Monitoring investment case were assessed
through the Optimisation process. Of these three interventions, two have been selected.

When it comes to delivering our programme of works we know that we must continue to be innovative
and efficient. We have set ourselves a challenging target of improving our cost efficiency by 8% during
AMP7. This will be achieved by delivery of our business transformation programme.

We see innovation as an integral to our everyday working at Bristol Water: We have deliberately
embedded it within the business-as-usual processes of our asset management teams by embracing the
full flexibility that totex and outcomes enables. We will look to be innovative in the following ways:

e Open Innovation: We have defined our strategic innovation challenges and run events such as
our “Innovation Exchange” that invite suppliers to present their innovative solutions to
predefined challenges that we set;

e Market Scanning: We conduct market scanning through for cutting edge technology against
our strategic innovation challenges and feed this into our optioneering process. In particular we
subscribe to the Technology Approval Group which regularly scans and meets with water
companies to unearth the most promising innovations for the sector; and

e Partnering: we undertake leading research into areas that we provide effective solutions for the
future.

We will specifically look for process innovations that mean we can contribute to our 8% efficiency
challenge and keep our customers’ bills low into the future.

An example of such innovation employed in the development of this investment case is pressure
transient monitors. These monitors employ sector leading technology to enable pressure in the pipeline
to be measure many times per second. This enables the identification of instantaneous pressure
changes in the water or by changes in the background noise transmitted in the pipe wall or transmitted
in the water. Data from the monitors is transmitted back to centralised software which marshals and
analyses the received data to match the measured noise and pressure signatures to typical noise and
pressure signatures created by leaks. Close matches indicate a potential leak in the main and an
automated message is sent to operatives enabling them to investigate further at the location. When
multiple monitors are employed within the same network zone the signals can be triangulated to
provide a precise location of the burst or leak.

The two selected interventions are set out in Table 7, along with details of the associated costs and
contribution to performance improvement
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Table 7: Selected interventions, costs, and % performance contribution

Customer Properties

Change in . contacts at risk of .
. . Total Supply Mains __ Per capita
Intervention Title Opex per Leakage about water receiving

Capex (£) interruptions bursts . consumption
annum (£) quality — low

appearance  pressure

Install increased network monitoring

09.001.01 £2,485,064 £319,880 13.68% 3.13% 4.48% 6.35% 21.57% 0.29%
over AMP7

Install pilot trial of 240 transferable
09.001.03 noise loggers over 30km of £280,000 £13,823 - - - - - -
distribution main

Network Monitoring capital investment (pre-

S £2,765,064 £333,703 13.68% 3.13% 4.48% 6.35% 21.57% 0.29%
efficiency)
Network Monitoring capital investment with £2.543.859
8% capex efficiency

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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Installation of transferable noise loggers was selected because it is a business requirement to
determine the benefits that these loggers will bring to our specific network, which is characterised as a
relatively small, well sub-divided network with a system of flow and pressure monitoring already in
place. This intervention includes the installation of a pilot trial to test innovative transferrable noise
logging devices. These will be initially installed in the two worst performing district meter areas. If
benefits are proven these can be removed and transferred to other district meter areas.

Installation of increased network monitoring over AMP7, was selected because it is cost beneficial,
helping to offset future bill increases for our customers. This intervention includes installation during
AMP7 of 396 pressure loggers in all district meter areas; 160 transient monitoring in highest risk district
meter areas; and 1000 flow loggers in all remaining waste water meter districts.

The total Network Monitoring investment is aligned to the Water Network Plus Wholesale Control
category of our Business Plan. Costs are allocated to the Treated Water Distribution business unit.
Investment is related to maintaining the long term capability of our non-infrastructure assets. Water
Service and Business Unit Allocation for customer Meters summarised in Table 8

Table 8: Water Service and Business Unit Allocation

Wholesale Control Water Network Plus
Total Capex
Business Unit Allocation o Treaped LRI
Distribution
Network Monitoring capital investment (%) 100.0% 100%
Network Monitoring capital investment £2.765m £2.765m
Maintaining the long term capability of the assets - non-infra £2.765m (100%) £2.765m (100%)
Network Monitoring capital investment with 8% capex efficiency £2.544m
NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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52 Contribution to Performance Commitments

Table 9 set outs the percentage contribution to performance commitment improvement provided by the
selected Network Monitoring interventions.

Table 9: Contribution to performance commitment targets from selected interventions

Total Network
performance Lo RN
Performance . 2019/20 | contribution
e - Unit i T 2020/21 2021/22 2022/23 2023/24 2024/25 |mpro_\/emgnt T
required in f
AMP7 performance
improvement
Supol Average
imerrfptﬁc’ms mins per | 12.20 4.2 3.6 3.0 2.4 1.8 10.40 13.68%
P property
Leakage MI/d 43 42 41 39.5 38 36.5 6.5 3.13%
(annual)
Mains bursts ngrkm 142 133 133 133 133 133 9 4.48%
Customer
contacts Contacts
about water per 1,000 0.93 0.83 0.73 0.63 0.53 0.43 0.50 6.35%
quality — population
appearance

Properties at Number
risk of of

0
receiving low | Properties 69 68 66 64 62 60 9 21.57%
pressure
Per capita Litres/
consumption | head/ day 142 140.6 139.2 137.8 136.4 135 7 0.29%
(annual) (I/h/d)

For per capita consumption; in total 26.71% of performance improvement is achieved through
interventions within Investment Cases. The remaining of performance improvement will be achieved as
a result of a wider customer education programme.

5.3 Non-Selected Interventions

Of the three interventions developed within this investment case, one was not selected. This is because
this non-selected intervention 09.001.02 ‘Install the same increased network monitoring but spread over
AMP7 and 8 was set as mutually-exclusive with intervention 09.001.01 ‘Install increased network
monitoring over AMP7’, whereby only one of these two interventions may be selected by the investment
optimisation. As the scope of the non-selected intervention delivered less in AMP7 than the selected
intervention, there is no associated residual risk that will be carried during AMP7. Details of the non-
selected intervention are given in Appendix F.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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5.4  Assumptions

There are a number of general assumptions that have been made in the development of our investment
cases. These are discussed in detail in section 11 of the PR19 Investment Cases Summary
Document®. There are no additional specific assumptions related to this investment case.

55 AMPS8

In AMP8 we propose to continue the growth in network monitoring within our network and continue to
optimise the use of technology to increase the benefits that these assets can bring to our customers.

5.6 Base Maintenance

This investment case covers all activities related to network monitoring performance improvement and
therefore no assessment of base maintenance investment is required.

5.7 Historic & AMP7 Investment Comparison

A summary of historical investment in Network Monitoring are provided in Table 10 along with the
planned AMP7 investment in Network Monitoring interventions. We have re-categorised data used in
line with the scope of our investment cases. For historic data we have used the 2016/17 wholesale cost
assessment data (data tables 1 and 2). Forecast data has been derived from PR19 data (data tables
WS1 and WS2).

Table 10: Historical & AMP7 Investment

AMP Capital investment values Investment (Em)
AMP5 AMP5 actual 0.000
2015/16 actual 0.000
2016/17 actual 0.000
2017/18 actual 0.227
AMP6
2018/19 forecast 0.000
2019/20 forecast 0.000
AMPG6 forecast 0.227
AMP7 pre-efficiency 2.765
AMP7
AMP7 8% capex efficiency applied 2.544

Our levels of Network Monitoring investment have increased since AMP5 and AMP6; however other
additional AMP6 investment related to network monitoring (e.g. for loggers etc.) is included within our
AMP6 investment for leakage control and improvement, and hence is not included within the
investment values stated above. In AMP7, we are proposing increased investment to implement cost-
beneficial solutions to identified risks, and to undertake trail of technologies that will improve our
understanding of our network, for the benefit of our customers.

® Bristol Water, 2018, PR19 Investment Cases Summary Document, NTPBP-INV-PR1-0635
NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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6 Conclusions

To ensure our Network Monitoring assets continue to deliver our customers’ priorities, we will measure
progress via performance commitments for which we have set delivery targets.

In AMP7, the Network Monitoring measures are supply interruptions (target 1.8 minutes per property),
leakage (target 36.5 Ml/d), mains bursts (target 133/1000km), customer contacts about water quality —
appearance (target 0.43 per 1,000 population), properties at risk of receiving low pressure (target 60
properties), and per capita consumption (target 135 I/h/d (annual).

An initial list of two risks was used to generate a total of three interventions. These interventions have
been developed and assessed through our asset management totex focused processes and put
forward for optimisation. Of these three interventions, one were selected on the basis that they meet
our customer priorities and associated performance commitments, and the other on the basis that it is
required to improve our understanding of our network and to obtain information that will be used to
improve our performance.

We plan to invest a pre-efficiency total of £2.765m on Network Monitoring. The interventions are
expected to create an additional opex of £334k. We have set ourselves a challenging target of reducing
our costs by 8% during AMP7. This will be achieved through delivery of our business transformation
programme, resulting in a post-efficiency investment of £2.544m.

The selected interventions contribute to ensuring our assets are maintained appropriately for the benefit
of current and future generations. The interventions also contribute to meeting six of these performance
commitments. The most significant contributions are to supply interruptions (13.68%), mains bursts
(4.48%), customer contacts about water quality — appearance (6.35%) and properties at risk of
receiving low pressure (21.57%).

Additionally, the use of innovative pressure transient monitors will further help us to continue providing
a high quality of service to the customer by improving our ability to pinpoint and rectify any potential
faults in the pipelines using industry sector leading technology.

As at July 2018 we are achieving our AMP6 target for negative water quality contacts and properties at
risk of receiving low pressure, and forecast that we will continue to achieve these through the
remainder of AMP6. We are currently underperforming against our targets for unplanned customer
minutes lost, mains bursts, and per capita consumption, but are forecasting to achieve our end of
AMPG6 targets.

If we fail to invest in our Network Monitoring assets, we will not meet our customers’ priority for a Safe
and Reliable Supply and for saving water before developing new supplies, and our asset health will
ultimately continue to deteriorate to unacceptable levels

Our business plan provide assurance that it will deliver and monitor delivery of its outcomes, meet
relevant statutory requirements and licence obligations and takes into account any UK Government
strategic policy statements.

NTPBP-INV-NET-0534 Network Monitoring Investment Case bristolwater.co.uk
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7 Appendices

Appendix A: Line of Sight

Appendix B: Datasets

Appendix C1: Selected Risks

Appendix C2: Non-Selected Risks
Appendix D: Options Considered
Appendix E: Interventions Developed
Appendix F: Non-Selected Interventions
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7.1  Appendix A: Line of Sight
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BRISTOL
WAT

Network Monitoring- Line of Sight
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Investment Case

NTPBP-INV-NET-0534

Performance Commitments Interventions OFWAT Initial Assessment Tests
Optimiser Input Form Reference
cu stomer What |_s Fhe fwallty of the. C.or.npany s custo_mer engagement and P ENEaging
NTPBP-CAL-DIS-0353 participation and how is it incorporated into the c < e tom
H H business plan and ongoing operations
riorities
D
[Suggested Plan ]
. How well has the company used the best available evidence to
. objectively assess and prioritise the diverse range of risks and
consequences of disruptions to its systems and services and
N engaged effectively with customers on its assessment of the
Safe and Reliable Supply of risks and consequences
Water Securing long
term resilience
How well has the company objectively assessed the full range of
mitigating options and selected the solutions that represent the
best value for money over the long term and support from
customers
Penalty
To what extent has the company clearly demonstrated that it
has considered whether all relevant projects are technically Targeted
suitable for direct procurement for customers. Where it has one | controls,
or more such projects, to what extent has the Company [~ markets and
provided a well reasoned and well evidenced value for money innovation
i
17, Customer Medium Priority ]
9
3 Common Reward and To what extent does the company have a good track record of
o Penalty producing high quality data, taking into account the company’s Securing
> data submission, assurance process and statement of high < Confidence and
L4 quality , and our 2018 assessment of the company under the Assurance
a Company Monitoring Framework
)
= N —r—
. . . 09.001.01
> Quality Discolouration Contacts
5 Board Requirements
Q.
(o] Bespoke Reward and
Ll Penalty
Assurance that the company's business plan has been informed
by customer er 1ent and feedback from the company’s | _ Customer
CCG about the quality of its customer engagement and how this | Engagement
lit Risk of Low Pressure has been incorporated into the plan
Quali Yy { osoonoz |
Bespoke Reward and Assurance that the company’s business plan has been
Penalty informed by a robust and systematic assessment of the
resilience of the company’s systems and services; customer | i
. 5 m N < Resilience
views on managing resilience and a comprehensive and
objective assessment of interventions to manage resilience in
customers long term interests
Local Community
Resilience
How has it challenged an satisfied itself that the overall
strategy for data assurance and governance processes delivers €
a high quality data
Leakage > ELEL {[—— R
[ CustomerHighPriority ]
[.Y:) S
ee
'S ®© o Common Reward and
© ; Penalty How has it challenged and satisfied itself that the business plan
w will enable the company to meet its statutory and licence . Business
obligations , now and in the future and take account of the UK | Planning
and Welsh governments strategic policy statements.
. . — 09.001.01
Leakage Per Capita Consumption f
[ CustomerHighPriority | How has it challenged and satisfied itself that its plan will
deliver operational financial and corporate resilience over the
| Common Reward and next control period and the long term through its governance <«
Penalty and assurance processes, taking into account of its track record
of performance
\ Performance Commitment Key |
- ‘ Common Performance Commitment - ‘ Commo: New. Performance ‘

bristolwater.co.uk
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7.2  Appendix B: Datasets

This appendix lists the datasets used in this investment case and where they have been utilised.
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WATER

Dataset File
Name

BRW0504-007-
02 LRF

Data Summary

Leakage - Natural Rate
of Rise and Leakage

Network Monitoring Investment Case:
Technical Approach and Business Case

Process In Which Data Has Been Used

Risk
Identification,
Verification and
Needs
Assessment

Benefits
Quantification

Intervention
Costing

Optioneering

- - . v

Summary Flow Rate information
(linkless).xlsx calculated by RPS

Bristol Water total
Bristol Water energy bill for FY 16-17
Energy Bill FY to determine average - - v v
16-17.XLSX Cost £ per kWh of

electricity
:;EQ'OZlO CoPY | pata showing what

proportions of supply i ) ) v

interruptions_ext
ract_analysis.xls
X

interruptions are
caused by trunk mains

Meeting - Meeting notes detailing

Network costs for installation

monitoring 03- and running costs of - - v -
11-17 - Typ network monitoring

costs.docx devices

Logical Logical Boundary

Boundary Table | Table, giving all of i ) v )
(Ibt_26-05- Bristol Water's DMAs &

17).xIsx WWMDs.
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7.3  Appendix C1: Selected Risks

This appendix shows the 2 selected risks of the 2 relevant risks.
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= $
£ E = o £ > [
2B Z2S8EE M mik
Location/Zone Revised Risk Description £ T § °°‘ K] g ?"; S 5=
g S 8 52 @mg B 2 Impact Score
= £ 2 9 39 2-=3 £
S48 o SR
T w
Non Site IF the latest tools and equipment for detecting and
SRR39 Specific monitoring leakage are not employed THEN BW 3124 |3)|4]3 4 12
P will fail to meet its AMP7 leakage target.
All supply Risk of Customer Minuets Lost (Supply
SRR625 area Interruptions) 312 |4]3]> 3 5
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7.4  Appendix C2: Non-Selected Risks

Not applicable - all relevant risks were chosen for this investment case..
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7.5 Appendix D: Options Considered

This appendix shows the 8 options considered from the 2 selected risks
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BRISTOL

WATER

Strategic

Risk Need

Identification & Viability of Options

Network Monitoring Investment Case:
Technical Approach and Business Case

Esgkister SRR Revised Risk SRR on(;i/OeTotgel()je
(SRR) Description Need ID Need Description (from SRR) Proposed Option Name Proposed Option Description Option Viability? il I
Reference Intervention?
This is not an acceptable option because
. . This option involves continueing to operate the network with low BW are likely to fail to meet their
interl\'/:elnnt‘i:(;?lis:rz not Business As Usual levels of network monitoring. Performance commitments for supply N
taken during AMP7 BW are currently performing in the lower quartile on Supply Interruptions. Part interruptions and for leakage.
THEN BW v?ill fail to o fthe cause of this is the inability to detect the location of bursts and leaks Install increased network monitorin Install during AMP 7 (a) 396 Pressure Loggers in all DMAs; (b)
SRR39 . SRRN46 | quickly to reduce customer supply interruptions. Investment is needed to turn 9 160 Transient Monitoring in Highest Risk DMAs; and (c) 1000 Viable option Y
meet its . . - . over AMP7 . L N
performance this position around and to achieve the AMP7 performance commitments on Flow Loggers in all remaining Waste Water Meter Districts.
commitment against Supply Interruptions. Install the same increased network Install_dLénng AMP 7 (_amd 8 (a)_ 396 Pr_essgr(ra] Logg_eLs in all _
Supply Interruptions. monitoring but spread over AMP7 DMAs; (b) 160 Transient Mc_Jnltorlng In I_-||g est Risk DMAs; Viable option Y
and 8 and (c) 1000 Flow Loggers in all remaining Waste Water Meter
Districts.
Install pilot trial of 240 transferable Install pilot trial to test innovation of noise logging devices. Test
noise loggers over 30km of on 2 worst performing DMAs. If benefits proven these can be Viable option Y
distribution main removed and transferred to other DMAs.
This is not an acceptable option because
. This option involves continueing to operate the network with low BW are likely to fail to meet their
Business As Usual o . N
levels of network monitoring. Performance commitments for supply
) interruptions and for leakage.
Risk of Customer Bristol Water currently has a leakage target o_f 43 MI/d by the end of AMP6 - — Install during AMP 7 (a) 396 Pressure Loggers in all DMAs; (b)
. and OFWAT have suggested a further reduction of 15% by the end of AMP7. | Install increased network monitoring . NSO - . - .
SRR625 Minuets Lost (Supply | SRRN47 T hi h biti ducti il g - K AMP7 160 Transient Monitoring in Highest Risk DMAs; and (c) 1000 Viable option Y
Interruptions) 0 achieve such an ambitious reduction will require investment into networl over Flow Loggers in all remaining Waste Water Meter Districts.
monitoring technologies so that leaks can quickly be detected and located. : -
. Install during AMP 7 and 8 (a) 396 Pressure Loggers in all
Install the same increased network (b - itoring in High isk .
monitoring but spread over AMP7 DMAs; (b) 160 Transient Mc_)nltorlng n I_-||g est Risk DMAS; Viable option Y
and 8 and (c) 1000 Flow Loggers in all remaining Waste Water Meter
Districts.
Install pilot trial of 240 transferable Install pilot trial to test innovation of noise logging devices. Test
noise loggers over 30km of on 2 worst performing DMAs. If benefits proven these can be Viable option Y
distribution main removed and transferred to other DMAs.
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7.6  Appendix E: Interventions Developed

This appendix shows the 6 interventions developed from the 8 options.
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Strategic
Risk
Register
(SRR)
Reference

SRR Revised
Risk
Description

IF increased
interventions
are not taken
during AMP7
THEN BW will
fail to meet its
performance
commitment
against Supply
Interruptions.

SRR39

SRR
Need ID

SRRN46

Risk Need

Need Description
(from SRR)

BW are currently
performing in the
lower quartile on
Supply Interruptions.
Part o fthe cause of
this is the inability to
detect the location of
bursts and leaks
quickly to reduce
customer supply
interruptions.
Investment is
needed to turn this
position around and
to achieve the AMP7
performance
commitments on
Supply Interruptions.

Identification & Viability of Options

Proposed Option
Name

Install increased

Proposed Option
Description

Install during AMP 7 (a) 396
Pressure Loggers in all
DMAs; (b) 160 Transient

Option
Viability?

Proposed Interventions

Intervention
Title

Install increased

Capex After
(£)

Change in
Opex (£)

Supply
Interruptions
(mins/propl/year)

Network Monitoring Investment Case:
Technical Approach and Business Case

Leakage
((UGEW)

Benefits

Discoloured
Contacts
(Contacts per
10,000)

Low Pressure
(props per
10,000
connections)

Per Capita
Consumption
(I/head/day)

network monitoring | Monitoring in Highest Risk X""t‘ltc’)'ﬁ 9.00101 | . nri‘g:?f”‘ov o | £2:485063 £319,880 1.677 0.24 0.4 1.942 0.02
over AMP7 DMAs; and (c) 1000 Flow P AMP%
Loggers in all remaining
Waste Water Meter Districts.
Install during AMP 7 and 8
Install the same (a) 396 Pressure Loggers in Ins}sgr?aeszgme
increased network all DMAs; (b) 160 Transient Viable network
monitoring but Monitoring in Highest Risk option 9.001.02 monitoring but £1,242,532 £159,940 0.839 0.12 0.2 0.971 0.1

spread over AMP7
and 8

DMAs; and (c) 1000 Flow
Loggers in all remaining
Waste Water Meter Districts.

spread over
AMP7 and 8
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BRISTOL

WATER

Strategic

Risk SRR Revised
Register Risk SRR
Description Need ID

Proposed Interventions Benefits

Risk Need Identification & Viability of Options

Low Pressure
(props per
10,000
connections)

Discoloured
Contacts
(Contacts per
10,000)

Per Capita
Consumption
(I/head/day)

Supply
Interruptions
(mins/prop/year)

Leakage
((LEW)

Change in
Opex (£)

Option Intervention Capex After
Viability? Title (£)

Proposed Option
Description

Proposed Option
Name

Need Description
(from SRR)

(SRR)
Reference

Risk of
Customer
Minuets Lost
(Supply
Interruptions)

SRR625

SRRN47

Bristol Water
currently has a
leakage target of 43
Mli/d by the end of
AMP6 and OFWAT
have suggested a
further reduction of
15% by the end of
AMP7. To achieve
such an ambitious
reduction will require
investment into
network monitoring
technologies so that
leaks can quickly be
detected and
located.

Install pilot trial of
240 transferable

Install pilot trial to test
innovation of noise logging
devices. Test on 2 worst

Install pilot trial
of 240

noise loggers over | performing DMAs. If benefits \O/""t‘lt(’)'ﬁ 9.001.03 ;;?:j‘;iratgfs £280,000 £13,823 - - - - -
30km of distribution proven these can be P over 30%?1 of
main removed and transferred to distribution main
other DMAs.
Install during AMP 7 (a) 396
Pressure Loggers in all Install increased
Install increased DMAs; (b) 160 Transient Viable network
network monitoring Monitoring in Highest Risk option 9.001.01 monitoring over £2,485,063 £319,880 1.677 0.24 0.4 1.942
over AMP7 DMAs; and (c) 1000 Flow P o
Loggers in all remaining
Waste Water Meter Districts.
Install during AMP 7 and 8 Install the same
Install the same (a) 396 Pressure Loggers in increased
increased network all DMAs; (b) 160 Transient Viable network
monitoring but Monitoring in Highest Risk otion 9.001.02 monitoring but £1,242,532 £159,940 0.839 0.12 0.2 0.971
spread over AMP7 | DMAs: and (c) 1000 Flow P Soread c?ver
and 8 Loggers in all remaining AK/IP? and 8
Waste Water Meter Districts.
Install pilot trial to test Install pilot trial
Install pilot trial of innovation of noise logging of 240
240 transferable devices. Test on 2 worst Viable transferable
noise loggers over performing DMAs. If benefits : 9.001.03 - £280,000 £13,823 - - - -
option noise loggers

30km of distribution
main

proven these can be
removed and transferred to
other DMAs.

over 30km of
distribution main
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7.7  Appendix F: Non-Selected Interventions

Of the three interventions developed within this investment case, one was not selected. This is because
this non-selected intervention 09.001.02 ‘Install the same increased network monitoring but spread over
AMP7 and 8 was set as mutually-exclusive with intervention 09.001.01 ‘Install increased network
monitoring over AMP7’, whereby only one of these two interventions may be selected by the investment
optimisation. As the scope of the non-selected intervention delivered less in AMP7 than the selected
intervention, there is no associated residual risk that will be carried during AMP?7.

This appendix shows the non-selected intervention. See appendix D for costs or performance
commitments.
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09.001.02

Intervention
Title

Install the
same
increased
network
monitoring but
spread over
AMP7 and 8

Expected Capex after (£k)

£1.243

Network Monitoring Investment Case:

Technical Approach and Business Case

Change in Opex (£k)

£160

Residual Risk

IF increased interventions are not taken during
AMP7 THEN BW will fail to meet its
performance commitment against Supply
Interruptions.

IF the latest tools and equipment for detecting
and monitoring leakage are not employed
THEN BW will fail to meet its AMP7 leakage
target and this will be a very difficult position to
recover from.
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