Exploring Next Generation Water Loss
Tracking, Compliance, Management, and
Performance Solutions

Report to the
Water Research Commission

by

Alisha Syal, Elizabeth Court and Jo Burgess
Isle Utilities

WRC Report No. 3094/1/23
ISBN 978-0-6392-0541-0

October 2023

il

WATER
RESEARCH
COMMISSION



Exploring Next Generation Water Loss Tracking, Compliance, Management, and Performance Solutions

Obtainable from

Water Research Commission
Bloukrans Building, 2" Floor
Lynnwood Bridge Office Park
4 Daventry Street

Lynnwood Manor
PRETORIA

orders@wrc.org.za or download from www.wrc.org.za

This report is based on the WRC project no. C2022/2023-00755.

The Excel tool accompanying this report has been added as an attachment.

DISCLAIMER

This report has been reviewed by the Water Research Commission (WRC) and approved for
publication. Approval does not signify that the contents necessarily reflect the views and policies of
the WRC, nor does mention of trade names or commercial products constitute endorsement or
recommendation for use.

© Water Research Commission


mailto:orders@wrc.org.za
http://www.wrc.org.za/

Exploring Next Generation Water Loss Tracking, Compliance, Management, and Performance Solutions

EXECUTIVE SUMMARY

BACKGROUND

The National Water Balance for the 2012/13 audit year showed a total System Input
Volume of 2,997.58 million kl/annum, of which 2,168.97 million kl/a (72.4%) was
authorised consumption and 828.61 million kl/a (27.6%) was water losses. The losses
were made up of 165.32 million kl/a (20%) apparent losses and 663.29 million kl/a
(80%) real losses, which result in a total loss of 1,038.05 million kl/annum (34.6%).
Clearly, this situation cannot be accepted as the norm.

With examples of successful implementation of emerging digital cloud-based solutions
for minimisation of water losses piling up worldwide and squeezed utility budgets
highlighting the need for cost-effective water savings in the wake of COVID-19, the
case for digital water loss tracking and minimisation technologies has never been
stronger. Water loss tracking and management consists of four fundamental pillars:
pressure management, active leak detection, asset condition monitoring and smart
analytics. Pressure management, active leak detection and condition monitoring are
complementary, with smart asset management platforms sitting on top of all the digital
infrastructure, aggregating and visualising the data. Each technology performs a vital
role in helping control leakage, whether its actively finding leaks or managing pressure
to reduce the risks of leaks and bursts in the first instance. Integrating all these
technologies together can reduce non-revenue water (NRW) to below 10%, though few
utilities have done this so far.

At the end of the project, the Water Research Commission (WRC) will have an
understanding of the innovative technology options available to reduce water losses,
and knowledge of trends and developments to provide a pathway to improvement if
applied by utilities and asset owners. The research conducted on alternative solutions
will inform policy and can feed into wider water loss management strategies, including
links to smart water networks management and utilisation of information and
communication technologies (ICT) for rapid response and remote monitoring.
Successful case studies will provide a rationale to water business decision makers the
need to invest in technology to deliver reduced network leakage and better monitoring
to help with decision-making.

AIMS

The following were the aims of the project:

1. To conduct an international and national scan of new and emerging solutions
to address water loss management, including technologies, tools and
operating methods.

2. Tofind and capture lessons learned from relevant successful case studies of
utilities using water loss management technologies.

3. To review the linkages between the innovations in the output from aim 1 and
smart water networks.
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4. To review the ICT platforms and other requirements for the innovations in the
output from aim 1.

METHODOLOGY

The project was comprised of three main stages. The first main deliverable was the
Technology Scan. Here, the project team identified existing and emerging cloud-based
platform solutions for water loss management. A wide range of data management
platforms for reducing NRW were explored. The team also delved deeper into each
solution from an operational perspective and highlighted where there are overlaps and
synergies between the solutions. All of this data was collected through a mixture of
desktop research and interviews with the technology providers. During the third phase,
case studies were obtained by interviewing water utilities on their experience of tackling
water losses using technological solutions and specifically cloud-based platforms and
tools, and solutions using ICT technologies. The final phase of the project entailed a
critical analysis, taking into account the technology market and utility insights on how
global utilities are using ‘next generation’ water loss solutions.

CONCLUSIONS

An increasing number of utilities around the world are looking to employ digital
technologies in order to meet a range of challenges across the water life cycle,
including NRW reduction. This project undertook a market analysis identifying trends
and developments in leakage management technology. Smart analytics platforms, with
a focus on cloud-based capabilities, is rapidly evolving, with increased competition
between large and small technology providers.

The rise of cloud computing has transformed the GIS market. Cloud-based systems
enable multiple users to access a GIS system at one time, whilst further enabling
operators to download and publish maps to the internet. Furthermore, operators can
now leverage cloud-based Al and analytics to analyse spatial data without having to
install additional on-premise software or hardware.

Al is expected to be at the core of the asset management market in the future. In asset
performance management (APM), Al will play an increasing role in facilitating
predictive maintenance, with complex performance data automatically analysed in
order to identify early warning signs of device failure. In asset investment planning
(AIP), financial decisions will continue to be justified through the use of advanced
algorithms, which can search datasets of potential investment decisions to identify
optimal financial strategies. These solutions address a number of utility challenges but
bring with it their own risks, opportunities and barriers to adoption.

It is also important to note that although new technological solutions offer a long-term
pathway to infrastructure management, utilities need to be aware of caveats when
choosing these technologies such as the applicability of the solution in different
population densities. When choosing a technology option, it is critical for utilities to go
through the various processes to decipher which solution is best suited to an operation.
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Key opportunities

¢ Real-time Monitoring and Predictive Maintenance: Cloud-based platforms and Al
technologies enable real-time monitoring of water infrastructure, such as pipelines,
pumps, or reservoirs. Predictive analytics can identify potential failures or maintenance
needs, enabling proactive actions to prevent system disruptions and optimize
maintenance schedules.

o Data integration: Siloed data existing within separate utility departments is a key
digital challenge within the sector and can place severe restraints on the level of insight
an operator can gain from monitoring operations. Being able to integrate data sets in
to one platform offers opportunities to better manage the whole water network long-
term.

e Public perception: Cloud based platforms offer transparency by being able to
integrate with customer communication systems and notify when leak repairs will be
carried out for instance. Utilities have quoted up to 60% reduction in customer
complaints due to customer transparency.

e Using data for multiple purposes: It is possible to pull information such as water
quality from sensors and this information can be redirected and used. APIs can be
used to send data to different systems from the cloud, rather than data being sent
solely to a utility’s leakage server for example. There are also opportunities to integrate
customer billing systems. Customer meter information can be sent to billing systems
and this data can be redirected to relevant places, so for example data which has
previously only been used for billing can also be used for leakage targeting.

e Enhanced decision making: Al technologies can provide valuable insights and
predictive models that support data-driven decision-making. This can help water
utilities optimize energy usage, prioritize infrastructure investments, or plan for
emergencies, leading to better resource allocation and cost savings.

o Feedback: Feedback is critical and any information of leak incidents must be recorded
on the system. Once a leak is detected, localised and fixed, the system can
automatically update GIS. This means utilities can make better decisions when
deciding to repair leaks or replace pipes in the future.

e Digital Maturity and 4IR Workforce: Al technologies lend to the digital maturity of
utilities and allow for new capabilities and upskilling of utility workforce. These
opportunities guide strategic and operational areas of the business.

Key barriers

e General Conservatism: Water utilities are generally conservative when it comes to
investing in new software, often preferring the stability of legacy solutions rather than
embracing new digital platforms. Though GIS software is relatively common within key
regional markets (e.g. North America) and climate modelling, uptake in less developed
markets, specifically for water, could be impeded by this conservative culture.

o Resistance to change within utility staff: Research insights suggested that however
ground-breaking or cutting-edge a technology is, it's full potential cannot be fully
realised without behavioural change and the correct attitudes to use the system and
achieve the most effective results. This speaks to the risk aversion of innovation
uptake.
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o Cybersecurity: Cybersecurity initiatives vary significantly, though intrusion detection,
extensive staff training and end-user security are all key focus areas within the sector.
Some larger utilities have gone one step further, simulating attacks using ‘polite
hackers’ who are tasked with exposing flaws in digital systems. These efforts are
expected to increase as legislation mandates the establishment of cybersecurity
protocols in the future.

e Lack of clear ROI: Uptake of GIS software may be limited by a lack of clear return-
on-investment associated with the software. Whereas uptake of other solutions (e.g.
asset investment planning) provides clear lines of sight regarding investment returns,
the cost saving potential of GIS is more ambiguous; often linked to associated
improvements in network and field service management. This makes it difficult to
manage risks and plan business continuity.

e Lack of Good Data: Al and machine learning are powerful tools but are only as good
as the data available to them. A solid foundation of data collection and validation is
key. In markets with ageing network infrastructure, operators may not have extensive
data regarding water and wastewater systems, especially if pipes are buried and
inaccessible. This lack of information severely limits the uptake of GIS software
platforms, which rely on the digital cataloguing of utility assets during integration
periods.

e Skills Gap: Access to cloud-based platforms and Al technologies may be limited in
certain regions or organizations due to factors like infrastructure development or
affordability. Additionally, there may be a skills gap, requiring specialized expertise to
implement and leverage these technologies effectively.

e Uncertainty over technology costs: Technology costs have the potential to rise (as
has been seen in 2021 with a global shortage of microprocessor chips), but they can
also reduce if market pressures, and efficiencies are exploited. It is unclear how the
industrialisation strategies and plans for SA support ICT uptake incentives in strategic
sectors such as water.

Recommendations and focus areas for improvement

e Ensuring intra-organisational/departmental alignment across the utility results in utility-
wide benefits. Unlocking data from legacy systems, centralising existing datasets and
adopting common data standards at the utility level, are all crucial to providing better
data accessibility.

e The benefits of sharing and integrating data should not be measured only in a
specific project’s ROI, but also in the possibilities for further development that it can
facilitate. Helping utilities foster innovation and interdepartmental collaboration is an
important part of this. Running successful pilots is a good way to demonstrate this
value. Utilities should look to engage with partners such as SALGA to develop, test
and pilot new technologies for NRW reduction.

o Implementation of digital solutions requires clear objectives against which to measure
success. Without this, valuable data and functionalities can sit unused in a utility’s
system. Outcome-oriented digitisation requires an organisation-wide culture shift.
Helping utilities prioritise data literacy in training and recruitment and democratise
access to data across the organisation, are important steps in this. Utility staff will also

Vi
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need to be able to better communicate across departments. Crucial to successful
implementation is understanding what is realistically possible and not over-reaching.
As utilities increasingly look to employ digital technologies in order to meet a range of
challenges across the water lifecycle, absorbing technical knowledge from other
industries remains a key avenue for developing digital competencies. Collaboration
between other industries can overcome practical challenges. This is especially the
case when it comes to applications of Al, which have a rich history in other industries
such as manufacturing and pharma. One fertile application for absorbing Al
competencies lies in construction, where data-driven approaches have been
harnessed in order to optimise material use, capital investment and carbon impacts.
Addressing utility concerns over data security and cybersecurity, a central hub should
be implemented which would be managed by a neutral science council such as the
WRC's Research Observatory or housed by the eminent Water Infrastructure Agency.
To overcome reluctance to take on the challenges of change management or risks of
failure that come with it, a roll-out of change management and skills development
programmes should be implemented alongside technology demonstrations. This will
build long-term capabilities as well as short-term capabilities through technology
vendor support.

Methods of enhancing the effectiveness of the technologies was also discussed and
multiple utilities highlighted the need to make zones/DMAs smaller with additional flow
meters. The optimal DMA size was recommended as 500-1200 properties.

Extending focus to Transmission Mains Areas was another operational point
highlighted. NRW has historically been in distribution mains but transmission mains
should also be paid attention to, because if they fail then customers cannot receive
water.

Further research areas

e While this project was centred around next generation solutions to detect leaks,
sometimes pipes cannot be repaired repeatedly and may need replacement.
Improved repair techniques will be an enabler for future. The development of
innovative repair technigues, e.g. in-pipe or keyhole type repairs. If the
techniques do not develop in time, this may result in a tipping point where find
and fix becomes too expensive.

e Further research should be done on remote sensing using drones and/ or
satellite imagery which have potential uses of vegetation indexing, ground
movement or chlorine detection to identify leakage. Relatively new techniques
and cost-benefits need to be fully assessed under a variety of different
seasonal conditions and spatial variation could impact on benefit. Similar
innovations have been taken to market by companies such as SUEZ in
Belgium.

o Permanently deployed loggers and sensors often have constraints related to
battery lifetime. The idea of self-powered loggers that run of off the flow of the
water is a novel area, requiring intensive further research to bring the idea to
reality. Alternate energy sources to power such devices should also be further
explored.

Policy and frameworks
e Although promising conceptual and technological solutions to protect water
systems' security and resilience are available, further work is required to bring

Vii
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them together in an overarching risk management framework, strengthen the
capacities of water utilities to protect their systems systematically, determine
gaps in security technologies and improve their risk management approaches
and technologies. Defending critical infrastructure is a cat-and-mouse game,
forcing water utilities to stay on guard, innovate constantly, and implement new
technologies.

e Policy frameworks require integration between the Department of Water and
Sanitation (DWS) and Science and Innovation (DSI). This could be facilitated
by the WRC to provide an enabling environment for utilities to invest.

e Countries with strict regulatory targets that impose financial penalties for high
leakage rates, such as the UK and Denmark, have provided particularly
appealing markets to leak detection vendors, and hence innovation uptake in
these parts of the world is greater. Stricter regulation is required whereby NRW
targets are set and penalties issued if they are not met.
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CHAPTER 1: BACKGROUND

Introduction

The National Development Plan — 2030 (National Planning Commission, 2012) states
that reducing growth in water demand is just as important as increasing its supply. The
National Development Plan assumes it to be possible to achieve an average reduction
in water demand of 15% below baseline levels (i.e. business-as usual levels in 2012)
in urban areas by 2030. Detailed targets have been set for different areas through the
Reconciliation Strategies and the All-Town Studies. Achieving demand reductions on
this scale will require active programmes to reduce water leakage in distribution
networks.

The First Order No Drop Assessment Report 2014 (Department of Water and
Sanitation and Strategic Water Partners Network, 2015) showed that although the
national average of total NRW is 34.6%, the NRW varied from province to province in
the range of ~20% to ~45%. Seven of the nine provinces had NRW in excess of 30%,
which is the benchmark for poor performance.

South African bulk and domestic water service providers and authorities are under
increasing pressure to address the growing concern of water losses from drinking
water distribution networks. The annual water loss is breaching 50% of total water
supply which directly affects the availability of water for domestic and industrial use,
and indirectly lowers the amount of water available for agriculture.

Further, the cost from abstraction, treatment and supply of lost water is energy
intensive and unsustainable that is exacerbated with higher demands placed on water
usage. NRW can also cause damage and risk to other sectors and infrastructure such
as property and roads. Leaking pipes increase costs to other areas increasing public
sector maintenance responsibilities. Many water utilities are reviewing strategies to
reduce water losses, and this is driving the growth of cloud-based data management
systems and artificial intelligence technologies.

Most existing water network infrastructure still requires operators and engineers to
understand and anticipate how to respond to continuous changes in the hopes that
more sustainable and efficient operations can be achieved.

Real-time data from existing water network assets and monitoring technologies is
acquired, and can inform conventional human-driven, trial-and-error process
adaptation and optimisation approaches. However, even well-trained operators and
engineers with access to ‘big data’ require time to process, analyse, normalise, trend
out and predict what operational changes need to be made at any given time. Such
delays in response time can lead to increased water losses. The amount of real time,
as a consequence or more real time sensors and cheap and robust data transfer
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through ‘Internet of Things’ (loT) connections, is likely to continue to grow. Growing
concern about NRW has spurred a surge of innovation in the leak management sector
that has seen both established players and insurgent upstarts bring game changing
digital technology to the market. In recent years, the smart water market has boomed
with many new types of smart water solution introduced, in particular for water
distribution networks. There are four main ways in which water utilities currently use
digital solutions to enhance their networks:
« Smart water metering: This is the largest sector of the smart water solutions
market for drinking water networks. Smart metering can be used to reduce
NRW by improving billing and can contribute towards leak identification and
customer service.

« Smart leakage management: This involves preventing leaks by monitoring
pressure using sensors, and thus reducing damage to the network that can be
caused by excessive pressure. It also involves carrying out strategic repairs
and detecting and swiftly responding to leaks when they do occur. It is the
largest market for smart technologies for drinking water networks after smart
metering.

- Smart water quality management: Smart water quality sensors provide instant
contamination alerts to utilities, ensuring that customers receive safe water as
well as providing utilities with useful information about the status of their
networks.

- Smart network optimisation: The aim of this is to improve operating efficiency,
process management and asset management throughout the drinking water
network. This is increasingly being achieved through the uptake of optimisation
software solutions.

Contextualisation

Leaky pipes contribute to higher costs for water production and supply whilst further
deteriorating distribution networks from bursts. The challenges associated with water
losses are identifying the location of leaks and timely triage for repair and appropriate
maintenance.

Water losses comprise the leakage and wastage from the distribution network; these
and other components of non-legitimate use are categorised as:

* Apparent losses: source and supply meter errors, unauthorised or unrecorded
consumption.

* Real losses: leakage from transmission and distribution mains and service pipes
upstream of

consumers’ meters, from valves, hydrants and washouts and leakage and overflows
from the water

utility’s storage facilities.
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Since most of the water pipes are buried underground, it is common for leaks to occur
and go unnoticed, contributing to major water supply losses until customers are directly
affected by supply or disruption. This problem occurs from not having a good
understanding of pipe networks and their state.

There are several methods for detecting water distribution leaks and involve the use of
sensors at the physical infrastructural level. Data collected from network assets can be
cleansed and analysed using cloud-based platforms to provide operators with a
detailed knowledge of the conditions in the network that can be visualised using GIS
capabilities. The rapid development of the telecommunication/information and
communication technologies (ICT) provide a unique opportunity for water stakeholders
to obtain information in real time and to act quickly in response to water loss events.
Using digital technologies, the water network can be monitored in real-time and can
proactively respond to sudden network events with appropriate diagnostics and
decision support outputs, e.g. identifying leaks early and preventing them from
becoming larger leaks. In addition, some cloud-based technologies incorporate report
generation for regulatory compliance monitoring. Advances in artificial intelligence and
machine learning can detect patterns of water usage to predict consumption levels that
may vary to help water supply and planning measures.

Outcomes and Expected Impacts of Research

The project will result in two outcomes:
* Report on trends and developments on water loss management
* Position paper and technical brief

At the end of the project, WRC will have an understanding on the innovative technology
options available to reduce water losses, and knowledge of trends and developments
to provide a pathway to improvement. The research conducted on alternative solutions
will inform policy and can feed into wider water loss management strategies, including
links to smart water networks management and utilisation of ICT technologies for rapid
response and remote monitoring. Successful case studies will provide a rationale to
water business decision makers the need to invest in technology to deliver reduced
network leakage and better monitoring to help with decision-making.

Knowledge Contributions: While there may be existing data available from water
networks, the challenges experienced in utilising it for actionable intelligence remain.
Cloud based systems give water utility operators a comprehensive understanding of
water network behaviour and event management capabilities. In addition, the
application of Al and machine learning algorithms can help to prioritise leak detection,
repair activities, and even forecast future water losses that ultimately allow water
utilities to run their networks more efficiently to reduce losses.

Economy: The National Water Balance for the 2012/13 audit year showed a total NRW
of 1 038.05 million kl/annum. Calculated at a unit cost of R6 /kl, this amounts to R 6
228 million per annum for the country as a whole. The potential financial saving to be

3
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made by addressing the root causes of NRW amounts to R1 989.87 million. Since
South Africa’s socio-economic development is currently constrained by access to
utilities (water and electricity), a potential saving of almost R2 billion is worth investing
in. This can be broken down into various sub-components, including the cost to
abstract, treat and supply the water, which involves a significant amount of energy and
chemicals. The proposed technology scan has the potential to identify solutions that
can reduce costs associated with water loss.

Environment and Society: Improving water supply management will benefit both the
environment and society from reducing stress and abstraction on water resources that
are scarce; and providing water that is affordable to promote sustainable development
and support the livelihoods of the public.

Informing Policy and Decision Making: The position paper will inform the regulators
and water service

providers about solution, new developments and tools available for the management
of water losses.

Sustainable Development Solutions: Reducing NRW reduces water demand overall
and achieves a lower requirement for energy and chemicals at water treatment works.
Reductions in energy consumption also extend to pumping booster stations and are a
straightforward way to save electricity and therefore greenhouse gas emissions.

Empowerment of Communities: Not applicable.

New Products and Services for Economic Development: As utilities begin to embrace
the digital future, they will look to raise their awareness of the diverse set of savings
that can be achieved through the optimisation and efficiency of assets and operations
that these types of solutions provide. The savings from monitoring, automation, and
control are staggering and have the potential to save in the region of US$320 billion
from 2022 to 2026 in an array of utility capital and operational spending.

Scope and Limitations

The project spun the course of two years, with the aim of identifying and reviewing
emerging solutions to address water loss management and learning from best practice
in the industry. Water loss tracking and management consists of four fundamental
pillars: pressure management, active leak detection, asset condition monitoring and
smart analytics. While each technology performs a vital role in controlling leakage, few
utilities have integrated all the technologies together.

The initial technology scan was completed by Isle through a desktop scan of existing
literature and lIsle’s own Technology Portal. Case studies were selected, and the
utilities interviewed on their experiences of tackling water losses using technological
solutions. Both of these phases of the project were open to human errors. Human error
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is an action or decision taken that is unintentional such as missing a step when
undertaking a task. Unreliability of interviews can arise due to misinterpretations made
by the subject, incorrect transcriptions, failure to ask certain question during the
interviews, the possibility of manipulated entries, and withholding of potentially key
information. These limitations can be somewhat restricted through improved question
clarity and rephrasing. Human error is impossible to eliminate entirely, however the
use of regular review techniques such as checklists will significantly limit the chance of
human error becoming an issue throughout the project.

Project Aims

The following were the aims of the project:

1. To conduct an international and national scan of new and emerging solutions
to address water loss management, including technologies, tools, and
operating methods.

2. To find and capture lessons learned from relevant successful case studies of
utilities using water loss management technologies.

3. Toreview the ICT platforms and other requirements for the innovations in the
output from aim 1.
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CHAPTER 2: METHODOLOGY

Inception
meeting

Technology Scan

Solution
requirements

Utility
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Additional utility insights
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Figure 1. Schematic outlining the key milestones in the project process.

The project kicked off with an inception meeting between the WRC Reference Group
and project team. This meeting went through the project requirements to ensure that
the project will deliver the expected results and to also agree on the format and
timeline. The technology landscape for water loss management applications was
reviewed to discuss specific areas of interest and to highlight any project boundaries
determined by regulatory, strategic and/or procurement frameworks.

Necessary search parameters/criteria for Isle to abide by (e.g. stage of technological
development, supply logistics to the UK market, etc.) was also confirmed. Isle captured
all of the agreed information and circulated a project definition document to confirm
focus areas for the technology scan and the criteria headings that would be used to
collect information.

The project team prepared and presented a list of criteria to allow the review of each
technology identified. After establishing the matrix criteria, the team circulated it to the
WRC Reference Group before the technology scan was undertaken to ensure that all
the relevant information was collected. The criteria included generic information on the
company including company name, technology name and contact details for
representatives. The Technology Readiness Level (TRL) of the technology was
provided and this indicates the stage of development for solutions. The installation and
operational requirements were obtained along with the costs of using the technology.
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It is common that cloud-based solutions employ software as a service (SaaS)
procurement mechanism and this or any other business models were captured.

For the scanning phase, a wide range of data management platforms for reducing
NRW were explored. The methods of data collection for this task included a desktop
review of literature by Isle, making use of Isle’s technology portal. Since 2010, Isle has
scouted over 6000 technologies specifically for the water sector and has built an online
Technology Portal which contains solutions from various categories such as treatment
and resource recovery to sensors and monitoring. The portal houses information on
each technology including description, application, TRL, unique selling point, company
location, case studies and costs. Technology case studies were described to highlight
successful applications and deployments to improve water loss management. Case
studies published by technology providers included information on the number of
installations, geography of installations and references to specific water utilities and
the outcomes.

Following the horizon scan stage, the team utilised its extensive contacts portfolio to
engage with the relevant technologies that matched the initial search criteria. This was
done by means of predominantly emailing and setting up calls to discuss each
solutions ecosystem requirements in terms of ICT platform, installation, operation and
other practical factors for implementation. How the solution plays into a ‘smart water
network’ was also explored. Specific questions posed to the supplier included:

* What Pre-existing installation requirements you have from the water utility?

* Solution requirements in terms of ICT platforms

* If there are no pre-existing installation requirements, then what will set up and
installation look like?

* Does the installation require special training?

» What are the operational requirements?

* Installation and operational costs

The third main stage of this project was gaining key utility insights. Case studies were
obtained by interviewing water utilities on their experience of tackling water losses
using technological solutions and specifically cloud-based platforms and tools. As set
out in the proposal and initial reference group meeting, the overall aim of the project is
to identify applicable technologies for water loss tracking to support NRW reduction
and the project will focus on uncovering cloud-based technologies as the ‘next
generation’ solutions. Narrowing the focus means that more meaningful deliverables
can be output from this project, such as the Technology Scan — which would be far too
extensive if all aspects if all digital leakage technologies were explored.

Three successful case studies were found, and interviews were conducted with the
relevant utilities: De Watergroep (Belgium), Johannesburg Water (South Africa) and
Sydney Water (Australia).

The team identified suitable companies for interviewing and research outreach within
its global network of water utilities. The sampling criteria was to select those that have
adopted cloud-based water loss management for knowledge sharing, specifically any
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technologies that were identified in the Technology Scan (Deliverable 2). Generally,
the main approach used to identify relevant utilities to interview was to:
e analyse the Technology Scan to discover which utilities had installed new and
emerging cloud-based solutions;
focus on utilities which had ambitious NRW targets; and
explore those which operate in drought prone or water scarce regions where
reducing leakage becomes even more critical.

Prior to the interviews taking place, a list of interview questions was put together and
circulated to the Reference Group and Research Manager, allowing them to make
comments, changes, or additions to the interview questions, based on what the WRC
and sector representatives would find most beneficial to them. After taking the group’s
feedback into account and making some additions, the final list of questions used was
finalised and is stated below. It should be noted that there may be a few additional
guestions that were asked in each interview in order to probe if the initial question was
not answered, and if it would have improved the richness of the study.

The following semi-structured questions list was used:

What cloud-based water loss management system or systems were utilised?

How was this technology selected?

How would you describe the process of implementing the system?

What were the challenges of implementing the water loss management system?
Have you seen a reduction in leakage as a result of implementing this technology?
What was the technology procurement process like? What were the barriers, if any?

the
technology successfully? (e.g. human resources, additional skills)

What additional resources were required, not provided by the technology, to implement

Implementation of new technology has implications for human resources, e.g. training,
change in the way of doing business, change in workload, eagerness to implement
new technology, etc.

From a purely financial perspective, was the cost of investment in the technology worth

the cost of water lost?
e How easy would it be to change to another technology / service provider?

The final stage of the project is to report back all of the key insights and trends
uncovered throughout. This stage included analysing the current status of how leakage
is being managed/reduced globally and learning from utilities around the world about
what they are doing to reduce NRW from a forward-thinking and Next Generation
perspective. A technology market analysis was done, synthesising information from
the Technology Scan, utility interviews to present key trends and developments.
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CHAPTER 3: CURRENT STATUS OF NRW
MANAGEMENT

In order to explore new technological advancements to manage NRW, it is important
to understand the current status of NRW management including why it is so crucial to
utilities to reduce NRW and the wider environmental effects as well as what
approaches are most commonly being taken to reduce leakage from a technology point
of view.

Motivation

e Financial sustainability: Reducing NRW can lead to significant cost savings
for water utilities. By minimising leaks, optimising distribution networks, and
improving efficiency, utilities can lower their operational costs associated with
pumping, treatment, and energy consumption on “wasted resources”.

e Customer Expectations and Satisfaction: As with other consumer-facing
services in developed countries, expectations are higher than ever before, and
utilities are working hard to ensure stable and high-quality services. High levels
of NRW can result in water supply disruptions, low pressure, and unreliable
service, leading to customer dissatisfaction. By reducing NRW, utilities can
ensure consistent water supply, improve service reliability, and enhance
customer satisfaction. Reducing NRW demonstrates a water utility's
commitment to serving its community and being socially responsible. It shows
a dedication to efficient resource management, water conservation, and
sustainable development.

e Environmental Sustainability and Increased Water Scarcity: Addressing
NRW contributes to environmental sustainability by reducing unnecessary
water abstraction. It helps conserve valuable water resources, promotes
sustainable water management practices, and aligns with the broader goal of
environmental stewardship.

¢ Regulatory Compliance: Many regulatory frameworks require water utilities to
meet specific targets for NRW reduction. Utilities that fail to meet these targets
may face penalties, reputational damage, or limitations on their operations.
Therefore, complying with regulatory requirements is a strong motivation for
utilities to actively reduce NRW.

e Public perception: Even if a utility is not bound by strict penalties for not
achieving leakage targets, it is very much in their interest to prioritise reduction
of NRW due to the public having higher expectations from their utility from a
constitutional, social and environmental perspective. Utilities may have their
own targets to reduce their Infrastructure Leakage Index (ILI).

o The Infrastructure Leakage Index (ILI) is often used as an alternative to
percentages when quantifying the real or physical leakage. The ILI is
an empirical measure to look at the losses of a company compared to
the theoretical minimum losses that would be expected on the network.
The ILI uses the length of network, customers and pressure to produce
the theoretical minimum losses that could be expected. The ILI indicator
is a simple index which typically ranges from 1 in very well managed
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systems to over 100 in very badly managed systems. The average ILI
value for all of the South African Municipalities was estimated to be 6.8,
which is worse than most developed countries but better than most
developing countries. (WRC, THE STATE OF NON-REVENUE WATER
IN SOUTH AFRICA 2012.

e Water Resource Planning: Managing NRW allows utilities to accurately
assess water availability and plan for future water demand. By understanding
their water losses, utilities can make informed decisions about water
infrastructure investments, resource allocation, and long-term water supply
planning.

Water Energy Nexus

Commonly when a utility is putting forward a business case to reduce NRW, the
predominant motivator is to save money through reducing water wastage and
preserving natural resources. However, in recent times, the role of the Water Energy
Nexus and how Energy and Water are highly interlinked is becoming an increasing
priority for water utilities worldwide.

While energy costs are so high, efficiency is being prioritised more by utilities
worldwide. This is driving spending in control infrastructure to help utilities optimise
energy usage. As significant users of energy resources, utilities are increasingly under
scrutiny regarding their carbon footprint. With utilities around the world setting targets
for net zero and the price of energy soaring, the need to optimise energy efficiency is
now greater than ever before. Network pumping is a highly energy intensive process
which is driving utilities to increasingly rely on software platforms to offer decision
support.

South Africa in particular has been experiencing an energy crisis characterised by
frequent power outages and supply constraints. The energy crisis in South Africa is
primarily driven by:

e Aging Infrastructure: South Africa's power infrastructure, particularly the utility
Eskom's coal-fired power plants, is aging and requires significant investment
for maintenance and upgrades.

o Insufficient Generation Capacity exasperated by Population Growth: The
demand for electricity in South Africa has outpaced the growth in generation
capacity. As a result, there is a supply-demand imbalance, leading to
inadequate electricity supply and rolling blackouts known as "load shedding."

e Dependence on Coal: South Africa heavily relies on coal for power generation,
which poses challenges due to issues of affordability, environmental concerns,
water consumption and pollution and the need to transition to cleaner and more
sustainable energy sources.

e Financial Challenges: Eskom, the country's primary electricity provider, has
faced financial difficulties due to a combination of factors, including high debt
levels, operational inefficiencies, and revenue collection challenges. These
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financial constraints have limited Eskom's ability to invest in infrastructure
upgrades and new power projects.

e Political Willingness: This has been raised through various platforms on the
water sector’s consideration, uptake and adoption of renewable and alternate
energy sources to maintain consistent supply.

Non-Revenue Water and Energy Relationship

The presence of NRW directly impacts a utility’s energy consumption. According to the
latest GWI energy efficiency research, water distribution networks are the second
largest consumer of energy in the conventional utility water cycle (after wastewater
treatment and excluding desalination and sludge). For utilities with net zero
commitments and those in locations with high electricity costs, pumping optimisation
across the distribution network and treatment plants is fast becoming a priority. For
example, optimal pump scheduling has saved the City of Toronto $1 million (R14.3M)
in energy costs annually while Evides NV has reduced energy use at pumping stations
by 33% through implementing a hydraulic digital twin of its supply network.

High rates of NRW also have a detrimental impact on Carbon Dioxide emissions. The
current estimated figure for NRW is 126 billion m3®year which equates to 187.2 million
metric tons COy/year. This figure is one third of the CO, produced from Aviation, which
is quite alarming.

The International Water Association (IWA) has carried out studies trying to understand
the global impact of NRW on greenhouse gas emissions and it has been estimated
that the global volume of NRW is 126 billion m3/year which equates to $39 billion/year
(R750B). To offset the current carbon emissions due to real losses, 218.4Ha of trees
need to be planted, which equates to one quarter of the land size of Brazil. It is clearly
not feasible to take such largescale actions such as planting this many trees, so it
places more emphasis on the need to make serious efforts to reduce their NRW. (R.
Liemberger & A. Wyatt)

Current Approaches

In spite of major advances in the efficiency and cost-effectiveness of leak management
technologies, they are still mostly the preserve of advanced utilities. For less advanced
utilities, mainly (but not exclusively) in the developing world, the first step is usually to
invest first in network awareness tools, sectorising the network and pressure
management before installing active leak detection technologies. The most advanced
utilities, in places like the UK and Singapore, are increasingly interested in smart
analytics platforms that sit on top of all their digital tools, aggregating information across
the network to deliver actionable insights.
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Figure 2: Pie chart showing the 2022 market breakdown in terms of leakage
solutions, GWI Water 2021

Smart Meters

Smart meters, also known as advanced metering infrastructure (AMI), have an
increasingly prominent role to play in reducing leakage in household and service pipes
as they are fitted with more advanced remote connection capabilities and acoustic
sensors. It is estimated that 30-40% of leakage is on the customer side, as opposed to
the mains, so innovations in this sector are likely to yield major commercial
opportunities. The WRC project titled ‘Smart Water Metering Trends, Risks,
Opportunities and Policy’ has recently kicked off and will explore the role of enhanced
smart water metering and its capabilities for NRW reduction. The role of smart meters
has not been looked into extensively for this current project, as the focus is more
around Next Generation Leakage solutions.
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Figure 3: Stages of Digital leak management maturity in utilities, GWI Water 2021

Establishing basic network awareness

Referencing figure 3 above, an essential first step for utilities starting from ‘square one’
is to establish basic network awareness, involving SCADA systems to enable remote
control and monitoring of sites across the network, a basic geographic information
system (GIS) to plot data on maps and some input metering for measuring water
entering the network. The WRC Digital Maturity Project (DUMA) has highlighted this
as a key area for improvement.

Pressure Management at Cape Town

The initial method for managing leakage, is not to allow leaks to occur in the first place.
This is largely done through asset renewal, pressure management and network
calming. For utilities with high leakage rates, pressure management is often the most
cost effective-solution and consequently is favoured by many utilities that are not yet
in a technological or financial position to roll out advanced leak detection on a mass
scale. Johannesburg Water for example has been using a technology called Zednet to
indicate the pressure at critical points to enable pressure management and reduce
background leakage.

Cape Town, South Africa, is another utility that relied heavily on a technology from i20
to manage pressure and reduce leakage during its 2017-18 ‘Day Zero’ water crisis. As
population was growing from 2.9 million to 3.7 million in the past decade, and was
expected to reach 4.4 million by 2020, Cape Town’s water supply was under severe
strain. An average main burst frequency of 21 bursts per 100km per year and a 21%
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leakage rate meant the City of Cape Town (CoCT) needed to find more effective ways
of managing pressure in its water distribution network.

The city had already established District Metered Areas (DMAS) and installed pressure
reducing valves (PRVs) for basic pressure management, but they were keen to reduce
pressure further to tackle leakages and burst pipe problems. Referencing figure 3,
CoCT had already built their network awareness and wanted to move to effective
leakage control through advanced pressure management.

A two-phase trial was run in the Eersterivier PRV zone, which comprised 89.3km of
mains and 6,218 connections. In the first phase, the solution successfully maintained
a constant critical point pressure of 27m, which had previously averaged 34.5m during
peak periods and 37m in off-peak. In the second phase, it was set to target critical point
pressures of 27m during peak periods and 23m during off peak.

The advanced pressure management scheme was a success and achieved:

e 58% reduction in burst frequency.

e 38% reduction in leakage — minimising wastage and improving customer
service levels.

e Average critical point pressure reduction by 27% during peak periods and 26%
in off-peak periods.

¢ Annual savings of more than R7mil through rolling out the installation to 15
DMAs.

o Extended asset life by more than 5 years.

Along with i20, The City of Cape Town has also been using Technolog loggers since
circa 2004. The data from these loggers is sent to a Technolog portal and from there
it is pushed to a Zednet platform for hosting. Technolog is based in the UK but they
have WRP as a distributor in South Africa, making the solution readily available in the
region. Currently, Technolog is used in 20 of CoCT’s zones and has proved efficient
value for money and has achieved good results through ongoing monitoring. At a few
sites such as Mitchells Plain, CoCT replaced Technolog with i20. With Technolog,
CoCT staff were not able to make changes and would have to contact the service
provider to make any changes whereas i20 allows intelligent control.

CoCT noted that vandalism was an issue with the Technolog loggers however actions
were taken to reduce this such as housing the loggers in chambers, preventing access
to chambers and using special keys to access the chambers. These actions have
massively helped in vandalism mitigation.

In the future, CoCT would ideally want to find a solution that connects to their internal
site rather than data being sent to off-shore servers.
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Pressure Management Restraints

It should be noted that while the impact of pressure management reduced NRW, it can
sometimes to be counterintuitive in terms of leak localisation. Lowering pressure
means less water is being pumped into the network, meaning leaks become smaller
and more difficult to detect and localise. Over time, these small undetected leaks can
have a much larger effect.

Effective leakage control

Active leak detection technologies, such as acoustic loggers, are most commonly used
in utilities that have already invested heavily in digital development as they require data
on where the high-risk leakage zones are to be deployed most efficiently. Countries
with strict regulatory targets that impose financial penalties for high leakage rates, such
as the UK and Denmark, have provided particularly appealing markets to leak detection
vendors.

Some sectorisation in the form of DMAs is usually a prerequisite requirement.
Permanently deployed sensors, such as fixed network loggers and pressure transient
monitors, are also expensive to install and maintain due to the demands of battery
replacement. It is therefore utilities with large budgets, usually in developed countries,
that have the most experience with this type of technology.

Top level of digital development

Owning a reputation for being innovative and cutting edge is a key factor in motivating
the most advanced utilities to invest in emerging technologies. The types of
technologies that are emerging in the market will be discussed in the following chapter.
PALM Model

In the water sector, different variations of the PALM model are used to describe how

NRW is managed. The “leak life cycle” is broken into 4 phases shown below in Figure
4.

Prevent Aware Locate

Figure 4: The PALM model for NRW management (Water UK A leakage
Routemap to 2050, 2022)

Figure 3 showed the stages of Digital leak management maturity in utilities and covered
how leaks are prevented, discovered and located from a digital perspective. This
project focuses on digital solutions. However, several utilities have expressed the need
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to not neglect the Mend stage in the model. The Water Research Centre (Independent
Centre of Excellence for Innovation and Growth, based in the UK, has emphasised that
for successful leakage management all aspects of PALM are needed to manage NRW
effectively. If a pipe consistently leaks then despite being able to actively detect,
localise and repair leaks, the fundamental issue of a leaky pipe still pertains. For the
longer-term it is better to mend a pipe rather than repairing on a very frequent basis.
Fixing leaks is normally carried out through digging a hole and either a clamp being
applied to the leak, or a small section of main is cut out and replaced. Generally,
mending the pipes accounts for approximately 80% of the total cost of the “find and fix”
process. In areas where there is a dense population and crowding of underground
utility networks can typically make some small footprint techniques less effective, and
this is an area requiring further innovation.

To date there has been limited research and development in improvements in repair

techniques, however technology is starting to emerge that some companies are using
to reduce the footprint of repairs.
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CHAPTER 4: TRENDS AND DEVELOPMENTS IN
THE TECHNOLOGY MARKET

With examples of successful implementation piling up worldwide and squeezed utility
budgets highlighting the need for cost-effective water savings in the wake of COVID-19,
the case for digital transformation is becoming stronger and stronger. However, for every
early adopter there are many more utilities that are reluctant or unable to move forward
with digital leak reduction programmes. Barriers to adoption can range from the lack of
larger-scale demonstrations in a sufficiently similar context, concerns over control and
security surrounding sensitive data, or reluctance to take on the challenges of change
management or risks of failure that come with it.

Predictive/
preventative
maintenance

Simulation and
digital twins

Ol Automation

analysis

Machine
Learning

Figure 5: Schematic showing the key areas and opportunities in digital leak
management, GWI

Breaking down the key opportunities in figure 5, the types of emerging technologies are
summarised below.

Pipe condition monitoring

The advantage of pipeline condition assessment is in determining where leaks are likely
to happen before they occur. Many new technologies have emerged in recent years to fill
this niche. One of the most widely adopted of these is Mueller’s Echologics solution range,
which uses acoustic sighals to examine the integrity of pipelines and predicts the likelihood
of failure. These capabilities have been enhanced using VODA.ai’'s machine learning
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engine following a partnership announced in September 2020. This technology has been
used on a large scale by utilities such as PUB in Singapore and SES Water in the UK. The
technology is shown to be effective, but it can cost up to $8000 per kilometre of pipe to
inspect, making it prohibitively expensive for many utilities. A new alternative is Electro
Scan, which uses electrical signals to find defects in the pipes more accurately than any
other existing technology, though it has not yet been widely used beyond the trial stage.

Invasive technologies

Several invasive technologies are beginning to see utility adoption, especially within wide
diameter transmission mains, where above-ground acoustic sensors are not as effective.
These include Pure Technologies’ SmartBall, where a ball packed with acoustic sensors
travels along a pipe, identifying defects such as air pockets and unevenness in the pipe
surface. Aganova offers a similar solution called Nautilus, which also consists of a sphere
that is inserted into wide diameter pipes and listens for leaks. The Canadian start-up Ingu
has developed an acoustic smart sphere capable of sensing additional variables, including
in-pipe temperature. For more information on these devices, see Smart Spheres. Though
utility application of smart sphere devices is currently low, other tethered acoustic solutions
have been more widely adopted, such as Pure Technologies’ Sahara platform, which has
been extensively used by Thames Water for trunk main inspection. The device uses CCTV
capabilities to accurately detect leaks over a 2km area, though the solution usually requires
the installation of expensive additional infrastructure, such as pits, that can cost up to
R577k.

Satellite and aerial imagery

Another increasingly popular innovation is satellite and aerial image analysis. Satellites
are capable of taking high resolution pictures using synthetic aperture radar sensors (SAR)
to send and receive electromagnetic signals that penetrate the earth and pick up the
spectral signature of potable water in the ground. It can cost up to $3000 to assess each
kilometre of pipe in this way, making it reasonably expensive, and it is also unlikely to find
all the leaks in an area, so it is mostly used in conjunction with other technologies, or in
sparse, rural areas where there is no alternative. Planes and drones can be used to gather
imagery more quickly, though drones take longer to cover an area. The market for satellite
imagery in water is still small, led by start-ups with software engineering backgrounds,
namely Utilis and Rezatec. Utilis actively pinpoint leaks, while Rezatec produces risk maps
to determine where leaks are most likely to occur. Both have partnered with Suez and are
actively seeking opportunities with utilities in North America, the UK and Europe.

Communication tech

The arrival of NBIoT communications has created exciting new potential for a whole range
of fixed network devices, such as acoustic loggers, pressure transient monitors and PRVSs.
NB-IoT uses the 4G and 5G spectrum, which can carry significantly more data than 3G,
and has much deeper penetration so signal can still be received underground and through
boundary boxes or hydrants with heavy lids. Long range, wide area network (LoORaWAN)
communications have helped bring digital technology to less developed markets.
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LoRaWAN gateways can communicate over a range of 30km, use very little energy and
operate on free-to-use unlicensed bandwidths, making them highly cost effective in areas
with little infrastructure.

Virtual DMAs

Virtual district metered areas (VDMAS) leverage real-time consumption data from smart
meters along with acoustic correlators and hydraulic modelling to identify anomalies in the
water flow. Rather than physically dividing and closing certain areas of the network with
valves, as is done in traditional DMAs, smart technologies leave the network “open” by
placing sensors at strategic points, delimiting the virtual area. VDMAS have the same
objective as conventional DMAs — identifying areas of the network which require a more
detailed inspection. Conventional DMAs are currently less costly than VDMAS due to the
high expense of purchasing large humbers of sensors. However, if the cost of sensors
continues to fall, VDMAs may eventually be the more cost-effective option, considering
conventional DMAs entail the cost and inconvenience of installing flow meters and
boundary valves which can in turn reduce the network’s hydraulic efficiency.

Smart analytic platforms

One of the most important innovations that utilities with substantial digital infrastructure are
investing in is smart analytics, to centralise all data on one platform to provide actionable
insights. The Al company FIDO, for instance, uses machine learning to prioritise the leaks
that need fixing. Others such as DHI provide ‘digital twins’ that reproduce a virtual model
of the network and forecast its behaviour under certain conditions, like stormwater events.
This predictive model provides advanced analytical insights to enhance leakage
management by anticipating where pipes are coming under strain and therefore where
leaks are likely to occur. The market for smart analytics is characterised mainly by large
companies with extensive experience either producing or implementing a range of smart
technologies, such as Xylem and Royal HaskoningDHV. Startups such as FIDO are also
entering the smart analytics field, indicating that future competition may come increasingly
from startups with data software expertise. Deliverable 2 — The Technology Scan was
primarily focused on these kinds of solutions due to the need to overcome data siloes,
centralise data, and explore cloud-based solutions — which is truly the direction that most
utilities globally are headed towards.

Competition

Competition mainly takes place between vendors within each technology category, though
the tendency across the market is to invest in data analytics services to complement the
hardware. This means competition is increasingly converging with software start-ups over
the development of data platforms. Larger companies have a growing interest in acquiring
such start-ups.
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Hydraulic modelling

Hydraulic modelling is currently a semi consolidated market meaning that established
players are facing competition from startups. While hydraulic modelling has traditionally
been used for asset management, there is rising demand for the use of hydraulic modelling
to optimise operations. Utilities are increasingly exploring the possibility of using hydraulic
models to create network digital twins which offer many benefits ranging from improved
water quality management through to lowering water and energy consumption. For
example, in 2020 Yorkshire Water in the UK implemented a real-time informed hydraulic
digital twin which helped prevent problems with customer supply, including water quality
issues. Artificial intelligence (Al) and machine learning (ML) will play a crucial role in the
ability that hydraulic modelling software has to optimise operations. For water distribution
networks, using ML for demand forecasting enables accurate models to be generated to
help with supply and pressure optimisation. ML can also aid with modelling optimal flushing
schedules which can help utilities reduce NRW loss and minimise resource
consumption. For wastewater networks, applying ML to hydraulic models can enable
accurate treatment plant inflow predictions several hours ahead of a flooding event. This
enables utility operators to be able to adjust the necessary settings before the network
becomes overloaded.

Utilities, particularly those that are smaller in area served, will often not have all the
network data available that is required to create a comprehensive hydraulic model. This
can make it difficult to implement modelling software and can also deter utilities from
considering hydraulic models.

Digital Twins

Digital Twins are still very much an emerging technology market characterised by a few
pioneering companies. The market for digital twins is dominated by established players
with a rich history in developing digital solutions. Though vendors typically specialise
in deploying twins for a specific application, a handful of key vendors
(e.g. Siemens and DHI) provide digital twins of both treatment facilities and networks.

Due to greater financial, customer and climate challenges, advanced utilities are beginning
to implement digital twins as a means of maximising operational efficiencies, reducing
climate impacts and conserving scarce water resources. By combining real-time
operational data with advanced process models, digital twins unleash a range of previously
unimagined functionalities for operators across the water lifecycle.

However, despite this promise, the water sector's fragmented progress has ensured
practical use-cases remains confined to large, well-funded utilities with a comprehensive
level of existing digital infrastructure. Examples of such advanced organisations embarking
on digital twin projects include Aguas do Porto (Portugal), Global Omnium (Spain), DC
Water (US) and PUB (Singapore). Though this client-base has proved a rewarding avenue
for solution providers in the past, accelerating uptake amongst a broader array of small
and medium sized clients remains key to unlocking growth within the market.
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Digital twins can bring key benefits to key utility applications such as:

e Simulating the behaviour of the network under a range of conditions. For example,
during a pipe burst, virtual models can analyse expected consequences, enabling
operators to develop optimal response plans.

o Enabling operators to define optimal pump schedules in relation to external factors,
such as customer demand and energy costs. This can deliver strong capital and
energy savings.

Cloud based platforms

Traditionally, utilities have employed desktop GIS solutions in order to visualise assets and
networks. These systems were designed to be operated on high-performance desktop
computer systems by trained GIS specialists. Visual data would then be hosted locally on
a utility’s on-premise server, which risked downtime and data-loss in the event of device
failure. Though legacy GIS software has often been sold as a perpetual license, the rise
of cloud-based applications has instigated a wave of SaaS, subscription-based models.
With these solutions, utilities will pay an initial integration cost, with assets digitally
catalogued and uploaded to a spatial platform. Following this, subscription fees will be paid
on an annual basis, often structured over a set period of time (e.g. 5 years).

Trends in cloud-based technologies

The rise of cloud computing has transformed the GIS market. Cloud-based systems enable
multiple users to access a GIS system at one time, whilst further enabling operators to
download and publish maps to the internet. Furthermore, operators can now leverage
cloud-based Al and analytics to analyse spatial data without having to install additional on-
premise software or hardware. Over the next 5-10 years, more utilities are likely to move
to cloud-based SCADA systems as opposed to on-premise.

While cloud-based software is being offered by vendors, the majority of utilities have not
moved over to the cloud and are still using desktop-based software. This is primarily due
to strict security rules surrounding infrastructure data. Receptiveness to cloud-based
software varies regionally. Some countries such as Australia and New Zealand have been
very receptive to adopting cloud-based software whereas others such as the US, France
and Sweden in particular, have been more limited in adoption. However, as cybersecurity
measures continue to improve and storing data on the cloud becomes increasingly
common in other sectors, adoption of cloud-based hydraulic modelling software is
expected to rapidly increase over the next few years.

Benefits of cloud-based platforms

There are several advantages to cloud-based systems, notably lower upfront and ongoing
costs, reduction in downtime and instant access from anywhere. Cloud-based SCADA
specialist Xio has recently worked with several US utilities across California to update
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SCADA systems, including Pleasant Valley County Water District, Cottonwood Water
District and the City of Tehama. Other specialised players such as High Tide Technologies
and RealiteQ are also making headway alongside major players, such as Emerson and
Schneider, who are increasingly offering alternative options to on-premise SCADA, such
as cloud and edge computing.

One of the biggest benefits of utilising cloud-based platforms is being able to centralise
data from all systems and have them in one easy to visualise location. It is possible to pull
information such as water quality from sensors and this information can be redirected and
used. APIs can be used to send data to different systems from the cloud, rather than data
being sent solely to a utility’s leakage server for example. There are also opportunities to
integrate customer billing systems. Customer meter information can be sent to billing
systems and this data can be redirected to relevant places, so for example data which has
previously only been used for billing can also be used for leakage targeting.

Furthermore, cloud-based solutions provide better granularity of data due to receiving far
more frequent data from SCADA systems, allowing better targeting and awareness.

Cloud based solutions address these main challenges:

o Data silos: Legacy and/or proprietary systems create data silos that stand in the way
of successful digitisation. Service-based offerings and migration to the cloud can be
part of the solution, but many utilities still prefer the certainty of operating inhouse and
on-premise.

e Frequent Data collection: Artificial intelligence and machine learning are powerful
tools, but are only as good as the data available to them. A solid foundation of data
collection and validation is key.

Mobile GIS

The rise of cloud-based GIS platforms has also facilitated an increase in mobile GIS use,
with multiple users accessing spatial datasets through a range of internet connected
devices (e.g. mobile phones, tablets). This enables field workers to capture, update and
manipulate geospatial data on-site in response to changes in a physical environment (e.g.
pipe burst), whilst simultaneously relating this data back to a central operator.

Mobile GIS systems rely heavily on cloud computing in order to facilitate data sharing and
multi-user access, with SaaS, subscription based-models typical within the market.

Concerns around using cloud-based solutions

Although the market for data management software is increasingly moving towards cloud-
based digital offerings, data security is a prevalent issue. Data sovereignty laws in certain
regions require localised datacentres to host sensitive information. This is the case in
regional markets such as the UAE and China and has the potential to severely limit uptake
of cloud-based software from vendors operating outside such regions.
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Furthermore, public perception of the word ‘cloud’ has typically been negative in the water
sector. One of the main benefits of using the cloud is to be able to receive data far more
frequently, allowing for better insights. However, suppose a utility wishes to send data from
household meters to the cloud at fifteen-minute intervals — this could potentially be a
breach of customers privacy GDPR issues. Utilities such as Anglian Water and Thames
Water in the UK have been recording at fifteen-minute intervals but only sending this data
once at the end of the day. It could be argued that this is counterintuitive to what cloud-
based solutions are supposed to achieve.

Increasing utility concern along with regulatory emphasis is driving cybersecurity
investment. For example, in 2022 the US the EPA introduced its Industrial Systems
Cybersecurity Initiative — Water and Wastewater Sector Action Plan which is driving
deployment of technologies to protect against cyber-related threats. This follows a 2021
State of the Water Industry survey indicating that only 20% of the participating US water
utilities, had fully implemented some form of plan to address cyber intrusion. Vendor
collaboration has become an important part of meeting utility cybersecurity needs (e.qg.
Rockwell and Cisco, Schneider and Fortinet).

Cyber Attacks

With the growing impact of climate change, critical infrastructure is exposed to advanced
cyber-attackers more than ever. For example, in May 2021 alone, one of the largest
pipelines in the United States was shut down after an apparent cyber-attack. This resulted
in a shutdown of a pipeline nearly 9,000 km in length (5,592 miles), which carries 45% of
the east coast's fuel supplies and expands to 14 US states.

In 2020, Israel's water network was also targeted. Six municipal water facilities were
hacked as a cyber-attacker succeeded in infiltrating a certain water network but failed to
cause any disruption in the water supply or waste management. At one of the facilities,
operators detected the cyberattack on time and immediately disconnected the site's
command and control system. Israel’'s national water company, Mekorot, has invested
heavily in security technology and it ranks the highest standard of cyber qualification by
leveraging brainpower to source the best cyber defense tools to build and surround it with
a solid, robust cyber architecture. Unfortunately, most water companies do not have this
philosophy, budget or the necessary resources. Most commonly, it's the smaller or less
experienced water utilities that are hacked. Another factor to consider is the balance
between cloud computing or cloud servers and an on-premises server. Naturally, an on-
premises server is much more secure and manageable, but the reality is that the cloud is
much more advanced and scalable.

Supporting cloud-based solutions in South Africa

The South African government also promotes the use of cloud computing to drive digital
transformation. To support this, the government has been working to establish the South
African National Cloud Strategy, which provides guidelines and recommendations for the
adoption and utilization of cloud services in both the public and private sectors. This policy
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is currently being finalised ( 2023). The national data and cloud policy “seeks to strengthen
the capacity of the State to deliver services to its citizens, ensure informed policy
development based on data analytics, as well as promote South Africa’s data sovereignty
and the security thereof”. The policy aims to enable South Africans to realise the socio-
economic value of data through the alignment of existing policies, legislation and
regulations. The policy also will put in place a conducive and enabling environment for the
data ecosystem to thrive.

Key players in the market

The selected players chart below indicates that most vendors specialise in one kind of
technology for the leakage management space and build their products out with smarter
analytics capabilities. Larger companies like Mueller and Xylem have tried to build out an
extensive portfolio of solutions by acquiring a range of technology developers.
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Figure 6: Schematic showing the key players in various technology sectors
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Technology Scan

As seen in figure 6, the market tends are dominated by bigger companies. Whilst all of the
technology areas in figure 6 play a vital role in reducing NRW, the focus of the Technology
Scan was around Smart analytic platforms with a focus on cloud-based platforms. The
need for utilities to digitally transform has never been greater and smart analytic platforms
allow data centralisation, eliminating silos and allowing data to be used for multiple
purposes and feed into several utility systems. Furthermore, better granularity of data is
achieved due to more frequent data collection. Carrying out a technology scan on other
leakage approaches highlighted above (satellite, telecommunications, smart analytics,
acoustic loggers, pressure sensors and condition monitoring) would result in an extremely
extensive scan, so it was important to narrow our search focus.

As a result of the horizon scan, 35 technologies were identified that matched the criteria
for the technology search. 33 of the technologies listed in the matrix are cloud-based
solutions or have mentioned cloud-based capabilities. The list below shows the data
collected on each technology. The full Technology Scan can be found in Deliverable 1
along with a Technology Scan report.

e Technology name

e Company Name

e Location

e TRL

e Contact Details

e Key technology functional areas

e Brief description

e Monitoring parameters, e.g. Flow, pressure, Temperature, etc.

o Parameter management capabilities, if any (e.g. feedback loops to manage
pressure automatically)

e Output/ Type of Data that will be made available (how is the data communicated
and visualised?)

e Any pipe restrictions (e.g. material / diameter) or location restrictions (e.g. cannot
be in underground chamber), if relevant

¢ Minimum and maximum pressure requirement of the solution, if applicable.

e Any relevant approvals already obtained nationally or overseas (SABS, WRAS,
DWI, NSF, etc.) (only relevant for post-treatment potable supply networks)

e Track record, including information on the number of installations, the longest
running installation, geography of installations and references to specific water
utilities and the outcomes.

¢ Installation requirements (e.g. ICT platform in place, integration with existing
LIMS, SCADA, etc.)

e Operational requirements (e.g. external power supply 24/7, mobile data
subscription)

¢ Ability to determine leak or burst size/location down to X cm or meters
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e Business model, e.g. cloud-based solutions would normally have software as a
service (SaaS) procurement mechanism

e Costs

e Additional benefits

e Limitations

e Link(s) to technology supplier and/or technology
e Link(s) to available case studies

Two technologies listed in the horizon scan did not have mention of cloud-based capability
but were still thought worth including — the companies FiberSense and CRALEY. These
were included as they involve turning existing fibre optic cables into leakage solutions. This
is an interesting area as it is using existing infrastructure and one echoed in the reference
group meeting.

The geographical spread of the solutions is large, as can be seen in figure 7, with the
majority with headquarters in UK and Europe. One company, Explore Utilities, had their
head office in Cape Town. The technologies included in the horizon scan originate from
the following countries: England, France, Switzerland, Germany, South Africa, Australia,
Canada, USA, Israel, Finland and Portugal.

g
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Figure 7: Map showing the geographical spread of the technologies in the scan

As shown in figure 8, the TRLs (technology readiness levels) varied although most were
at TRL 9 meaning that they were a fully commercially ready solution, with many case
studies to validate the product. A few technologies were at TRL 6 meaning that the system
has a proof-of-concept product or has just begun their piloting phase. The lowest TRL
technology was the Waterwise system which allows for the integration of real-time network
control and water quality monitoring at the same time, leveraging existing SCADA. It is a
software solution that gives the water utility the ability to read, store and process large

26



Exploring Next Generation Water Loss Tracking, Compliance, Management, and Performance Solutions

volumes of data from the network and related systems to uncover new operational
knowledge. The technology was developed in the context of a research and development
project supported by the Portugal 2020 program. There are no commercial installations
yet. Around 10-15 technologies were included at first, but later rejected because they did
not mention cloud-based capabilities and were not really ‘next generation’ solutions but
rather more traditional approaches.
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Figure 8: Chart showing the different TRLs of the technologies in the scan
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CHAPTER 5: UTILITY IMPLEMENTATION OF NEXT
GENERATION SOLUTIONS

The following chapter discusses next generation and digitally cutting-edge examples
of implementation that provide key learnings and results relevant to water companies
around the world.

De Watergroep — LeakRedux

LeakRedux is an online, cloud based, real-time leakage detection and decision support
system for water distribution networks. The only inputs the system requires are
measurements from DMA flowmeters, already installed across distribution networks.
Initially, LeakRedux develops a unique flow data fingerprint of each DMA. This is
continuously compared to real data. Operational alarms are triggered when network
behaviour differs from the fingerprint. The LeakRedux fingerprint represents the actual
consumption patterns of the DMA, including year-round variations, and takes into
account other exceptional circumstances such as drought or firefighting. Furthermore,
LeakRedux can predict bursts hours before they happen, and before they damage
infrastructure. One of the features of LeakRedux is the ability of the software to detect
and predict how small leaks will change over time. A ‘time to intervention’ is provided,
based on cost, which allows for prioritisation and planning of leak detection and repair.
The operator is also alerted to defective telemetry systems.

The technology was trialled at De Watergroep, an integrated water utility in Flanders,
Belgium.

The utility serves 303 million customers plus 41 industrial customers. De Watergroep
had a number of motivating factors to trial LeakRedux, including the fact that Flanders
is the European region most at risk for water scarcity and droughts. Hence, reducing
water losses is a strategic objective of De Watergroep and they have an ambitious
target to reduce the infrastructure leakage index (ILI) to 0.45 by 2025 from 1.5 in 2021.
The Flemish board sets out targets to reduce NRW but this is just a goal, and there is
no legal mandate or fines associated with it. Hence, the main driver for De Watergroep
to push for reducing NRW is more social and customer satisfaction linked.

De Watergroep shared that although it is not economical to find the smallest leaks,
public image matters and in 2018 and 2019 the utility had a particularly dry summer.
The public was not happy to know that 25% of water was being lost as NRW.

De Watergroep used LeakRedux for DMAs that have good data coverage. The solution
was used to create a fingerprint of the water consumption in the DMA. Separately,
different fingerprints were made for the weekends, nights, different seasons, etc.
before setting minimum and maximum flow rates and if these flow rates were crossed,
then an alarm was activated. The implementation phase begun with a small-scale pilot
for 1 DMA only, but De Watergroep have confirmed that LeakRedux will now be rolled
out to 400 DMAs.
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The utility uses simple devices to look at night-time flow, and when night-time flow is
too high, then the area is marked as a certain priority. It also considers the availability
of flow sensors. The utility currently has poor functionality in flow sensors, old systems,
different types of sensors and lots of data quality issues such as manual collection,
disconnected meters, data not getting through to the data lake and several SCADA
systems in place. It is currently not possible to make a water balance for all DMAs as
some sensors are not connected to the cloud or only submit once a day readings.

Data quality is an obstacle as De Watergroep have a variety of old systems/pipes/flow
meters. They are engaging in another project to ensure sure old devices are connected
to the cloud or replace old ones.

De Watergroep has highlighted that attitude of field technicians needs to be more data
minded, instead of the standard approach of finding and fixing a leak. Behavioural
change is needed and since the pilot of LeakRedux began, there has been a positive
shift in attitude.

Investment in technology was found to be worth it as the technology reduces and
prioritises the area to look and improves data quality. Technology implementation has
also resulted in improved understanding of the network and other issues for the future
which will save the utility money.

Overall, implementation of LeakRedux helped De Watergroep improve their
prioritisation and they are now working on a business case for NRW, not per DMA but
per region which will include which regions to focus on with projects and technologies.
De Watergroep is also looking at making DMAs smaller where NRW is an issue to get
better insights.

Sydney Water — TakaDu

TaKaDu provides a cloud-based Software-as-a-Service (SaaS) water network
monitoring solution, detecting problems in the water distribution network up to 3x faster
and up to 5x more accurately than existing best practice. Using the existing data from
SCADA and GIS systems, and requiring no additional meters or sensors, TaKaDu's
algorithmic engine detects, classifies, alerts and provides real-time insight on leaks,
bursts, DMA breaches, meter faults and other network inefficiencies. TaKaDu's service
is being used by leading water utilities worldwide.

TaKaDu'’s |oT solution is operational 24/7 in leading water utilities in over 13 countries.
One specific case is TakaDu'’s trial at Sydney Water, which is Australia’s largest water
utility supplying water, wastewater, recycled water and some stormwater services to
more than five million people in Sydney.

Implementation began with a trial phase which lasted twelve months. A key

requirement from Sydney Water staff was that data did not go offshore and
subsequently TaKaDu set up an Amazon server in Sydney where data is sent to hourly.
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In order to implement TaKaDu most effectively, there was a requirement for a level of
monitoring that allows the breaking up of zones into manageable chunks to narrow it
down and pick up changes in flow. Sydney Water had 25% of their network broken into
pressure managed zones which each had a pressure reducing valve going into that
zone with a flow meter, and each zone feeding 5000-10,000 properties.

Sydney Water echoed similar learnings from De Watergroep, noting that although they
did not install any additional flow meters to use TaKaDu but potential next steps could
be to further break up larger zones to break up into smaller zones and install new flow
meters in.

During early implementation, the cloud-based solution just focussed on leakage, and
it slowly became a central event management system, so it was focussed on looking
at leakage alerts, water pressure alerts, sewage blockage detection, faults in pumps in
both water and wastewater.

Resistance to change was a challenge encountered by Sydney Water. The word ‘cloud’
was dubbed as evil, and it took many months to get a level of comfort with pushing
data to the cloud. Sydney Water implemented change management processes such
as having regular meetings with TaKaDu to maintain engagement and provide an
opportunity for Sydney Water staff to become comfortable with the technology, through
asking questions and suggesting improvements from a user side.

For further peace of mind, TaKaDu set up an Amazon server in Sydney to ensure data
did not go offshore, and gradually people’s behaviour and attitudes towards digital
technologies changed. Despite the challenge of mindset, implementing TaKaDu has
cleared the way for other similar data export services (cloud based) that Sydney Water
use, so it helped to break down barriers so that other projects were easier to get off the
ground.

TaKaDu realised that for utilities to benefit from their approach, there needs to be
enthusiastic people in the utility to find leakage related events. TaKaDu therefore set
up a regular forum with the key people from Sydney Water to keep engagement going,
raise any issues that come up, and also take on board improvement ideas, e.g.
tweaking an algorithm or new type of event to be detected. These meetings were
monthly, then they moved to quarterly meetings.

Technology implementation resulted in great NRW reductions. The volumes of leakage
that Sydney Water picked up ranged from typically 0.05ML/D (smallest) and 4.5ML/D.
If the leak size is over 1ML/D, then uncovering a leak like that means that the
investment in TaKaDu has quickly paid for itself. Overall, TaKaDu has enabled Sydney
Water to avoid or minimise water interruptions to over 140,000 properties that would
have otherwise been affected. There was one specific leak that was losing 1.3 million
litres per day — enough water to fill an Olympic size swimming pool every 36 hours. If
Sydney Water were to rely on the old way of detecting such leaks (i.e. wait for
customers to report), it would have continued for a prolonged period, losing almost
R12.5M worth of water every 12 months (based on what Sydney Water’s customers
pay). It may also have grown to a main break, which would have caused a large
customer impact.
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The functionality of TaKaDu is dependent on the maturity of the utility. It requires a
good SCADA system with many years of historical data and patterns that can be learnt,
as well as good monitoring in place. This way, the best financial benefits can be
achieved.

Thames Water — FIDO

FIDO (Free Intelligent Domain Observers) Al is a software-as-a-service (SaaS) end-
to-end leak detection cloud Al solution which identifies leak/no leak and the size of
leaks to reduce the run time of each leak and remove false positives and human error
in analysis. It is 92% accurate and FIDO's leak sizing is unique to prioritize the
maintenance work. FIDO uses differential analysis algorithms and the world’s largest
library of leak data to deliver instant results. It has the unique data set of including in-
pipe data from the FIDO bug when it has been used to collect data from within the pipe
taking audio, speed and turbulence data. The FIDO bug is a 49-mm 49.5-gm low-cost
simple device that is designed to cover any part of the water network to deliver data to
FIDO Al for real time data analysis. The bugs attach to any hydrant, stop tap, and also
customer boundary boxes such as Atplas boxes. The FIDO bug can also act as a
listening stick — picking up low vibrations. By empowering the engineer to detect and
pinpoint leaks quickly, FIDO reduces the time to repair.

The technology has been installed at approximately ten different sites around the world
including the UK and North America.

Thames Water supplies 2.6 billion litres of water, but at the moment, almost 24% of the
water they supply is lost through leakage — which is a combination of water lost on
pipes, water lost on customers’ pipes and an element of unmeasured consumption
(46% of billed customers are unmeasured with 17% of individual customers having
smart meters).

The weather conditions during 2022/23 challenged Thames Water operationally. The
hot and dry summer last year created an unprecedented ‘soil moisture deficit’. As the
ground dried out, pipes and customers’ pipes moved and cracked, leading to an
increase in leakage. Large increases in demand, as much as 50%, led to increases in
unmeasured consumption impacting leakage further as they pumped more water
through their pipes. They estimated that this event increased their leakage position by
at least 10%.

With 10 million water customers across London and the Thames Valley, Thames Water
has a massive water supply infrastructure to manage. A target of reducing reportable
leakage by 20% between 2020 and 2025 means leakage detection and repair is a
major focus for the company. Thames approached FIDO Tech to help target leakage
in a defined region due to increasing challenges around the identification, verification
and successful repair of leaks. The company also wanted to evaluate whether to retain,
maintain and expand its existing logger estate of 27,000 devices that is nearing
renewal.
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A four-week trial was set up with Thames’ Leakage Strategy Team to demonstrate the
value of the FIDO service. The objective was to show how FIDO Al and FIDO<1
hardware can deliver accurate, objective results with a clear call to action and take
leakage teams within 1m of leaks. The first step was to run the past four months’ worth
of acoustic logger records through the FIDO Al algorithm and classify each point of
interest (POI) as either a leak, possible leak or non-leak. The results identified two
DMAs that were of particular concern. Over a two-week period, FIDO leakage
engineers accompanied two of Thames’ leakage detection service providers, Hydrosav
and RPS, to visit as many POls in the two DMAs as possible.

FIDO Al analysed over 35,000 historic sound files in 2.5 hours and returned a report
which Thames

Water retrospectively followed up with its own leakage repair records and dig data.
FIDO then carried

out analysis of Thames Water’s entire logger estate, an additional 6,810 new acoustic
files. From daily reports, Thames identified 33 POls for on-site verification by its
leakage detection service

providers and FIDO staff. Of these, 11 led to the discovery of misaligned loggers, and
20 were correctly confirmed as leaks or not leaks (including four customer side leaks),
an accuracy of over 92%. Post-trial analysis showed 13 successful digs out of 13 work
orders raised. FIDO Al also identified additional POIs which would not have been
flagged for investigation using Thames’ traditional detection methods. All new logger
alarm files were processed by FIDO Al overnight to provide a start-of-day report
showing new leaks over the full trial period. This allowed Thames Water to create their
logic table of POIls and therefore target, plan, and schedule POI visits with greater
accuracy. FIDO also helped demonstrate that the company’s current acoustic loggers
were an important and integral part of their leakage process that would support their
future leakage strategy.

Applying FIDO Al gave Thames Water a step change improvement in the confidence
with which they could correctly predict the presence of a leak from their acoustic
loggers. This would ensure Thames Water would not be missing leaks whilst
maximising the efficiency of the follow-on activity in the field.

The growing power of Al has created new opportunities for start-ups to compete with
established players in the water technology market. The Al start-up FIDO (Sebata
Holdings), for instance, uses machine learning to prioritise the leaks that need fixing.
Now is the ideal time for water service providers and authorities to survey the
competing and complementary solutions available here and now to bring water losses
under control technologies. The final phase of the project entails a deep critical analysis
that will develop general considerations and recommended next steps.

Mekorot — Fiber optics

Israel has been a strong innovator in the water sector, and the country’s utilities are
constantly looking for new ways to reduce leakage rates and have a well-established
track record of piloting new digital solutions to achieve this. Aquarius Spectrum's
acoustic leak detection system and Takadu's network event management software is
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among the most prominent digital startups to have started in Israel before finding global
success.

The country's national water carrier, Mekorot, also has a strong record in piloting new
digital technologies. Mekorot is Israel’s national water company, providing 80% of the
drinking water in Israel and consistently achieving some of the lowest NRW rates in
the world. The average water loss rate of water utility providers in the OECD
(Organisation for Economic Co-operation and Development) is 15%, Mekorot boasts a
3% NRW rate.

Today Mekorot operates a water supply network, comprising 13,000 km of water
pipelines and 3,000 water production and supply installations. While Israel is years
behind the fiber optics revolution, Mekorot, is fast-tracking the ability for Israelis to have
access to these technologies. Mekorot began investing heavily in breakthrough
technologies in March of 2018, when the Knesset approved an initiative allowing
companies like Mekorot, who are involved with and subsidized by the Israeli
government, to do so.

Focusing on fiber optics, the water company developed a way to probe fiber optic lines
throughout the country using its existing pipeline infrastructure that stretches from the
far reaches of the North back down to the southern borders. One of the recent projects
was to connect the Negev’s capital — the city of Beersheba — to Eilat, through a 280-
km. pipeline. The technology can pick up and pinpoint sounds allowing insights into
what is happening in every centimetre or inch of pipe in real time.

Initially, fiber optic technology was utilised to identify water theft but Mekorot realised
it's potential to listen for leakage. The fiber optics are placed near the pipes to pick up
the acoustics and locate where the leakage is. To distribute the lines throughout the
country, Mekorot created a way to insert fiber optics cables into the pipelines and
dispatch them throughout the country — 2 km. at a time — using an innovative system
that uses both water and air pressure to carry and transport the communication lines
from one section of the country to the other. Once placed, the engineer has the ability
to connect the line to the surrounding area and then continue fishing the cable 2 km.
down the line where another waits to repeat the process, and this process continues.

Following the initial deployment of the fiber optic lines beside the pipes, Mekorot
decided to install the cables directly into the pipelines, within the water. Mekorot
researchers then ran studies and found the insertion of lines to have no effect on the
fiber optics themselves or the water surrounding it.

As well as reducing NRW, using fiber optics in existing pipelines can open up new
opportunities to link other utility sectors. As Mekorot has pipes all across the country —
even in the remote sections — essentially by using the pipes, communications
companies can connect to these remote areas quickly, instead of waiting three to four
years to do it. Communication companies are already engaging with this idea and
Mekorot is in negotiations with a number of the large communications stakeholders in
Israel, including Bezeq and Cellcom. Mekorot has leased out around 100 km of pipe to
get the project off the ground. One of the stakeholders has already requested 400 km
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of Mekorot’s pipelines to deploy a fiber optic network that would connect Beersheba to
Eilat. There has previously not been any fiber network throughout this entire area. The
idea is that Mekorot sells the use of the pipe to the communications companies, which
allows them the ability to disseminate the fiber optic lines to remote locations covered
by Mekorot's water system and convert them into infrastructure to house
communications lines in, instead of having to dig, obtain permits and create the
infrastructure themselves. Overall, Israel stands to be fully covered by a national fiber-
optic high-speed network within the next five years.

Global Omnium — GoAigua

The Global Omnium Group manages, throughout the Spanish geography, 28 drinking
water treatment plants, supplying more than 400 cities and more than 5 million
people . It also manages 308 wastewater treatment facilities , 25 septic tanks, 155
external pumping stations and 2 sludge facilities.

The company that gives rise to the Global Omnium Group, Aguas de Valencia, began
its journey in 1890 and was born with the vocation of supplying the City of Valencia
and its metropolitan area and, progressively, was incorporated into the municipalities
of the provinces of Valencia, Castellén and Alicante.

In the areas that Global Omnium were managing, they were serval water scarcity
problems — they were facing almost 50% NRW. Initially they embarked on a journey of
smart metering, deploying 50,000 smart meters from different technology providers.
Their biggest problem was the silo of information, as they had 1 million sensors in total
and more than 10 different software to manage all these sensors. All these different
software had information that was isolated from the rest of the network. Furthermore,
they also could not achieve KPIs to find out how their municipalities were performing.

As a result, Global Omnium began a pioneering digitization process based on the
extraction and analysis of data from infrastructure sensorisation, which led to the
development of a platform called GoAigua. Goaigua was formed through a partnership
between Xylem and Idrica.

The platform is a solution that enables the integration of all data types to be integrated
and analysed under a single login portal.
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Figure 9: Process diagram different capabilities of the GoAigua platform

Global Omnium are now managing 12,000 km of pipe and more than 400 municipalities
using just this one platform. The platform is used to manage 3100 DMAs and 1 million
smart meters. Leak identification and detection is possible in less than 24 hours and
once the detected leak is located, physical DMAs with flow meters (centralising 7000
supply point per DMA), can locate the leak between 1-3 days.

In municipalities where virtual DMAs are used then this time to locate reduces to 1-2
hours. Furthermore, anywhere there are optic fibres or acoustic loggers already in
place, then leak location time is less than one hour.

A major benefit of this solution is transparency and being able to notify staff and
colleagues when events occur. For example, if a leaky pipe ultimately needs to be
replaced, then the operator can create a network order on the platform to inform the
maintenance team and warehouse to repair leak. This information can also be shared
with customers so that they can be notified when a leak will be repaired and between
what times their water supply may be shut off to repair.

Feedback is critical and this information must be recorded on the system — the system
automatically updates GIS in case this leaky pipe has several leaks in the coming
months meaning that the utility can then decide to repair leaks or replace pipe.

Global Omnium has now reduced NRW by more than 80% in 400 municipalities, saving
water and energy. In the past, a utility in Valencia improved their NRW by 35% over
the course of 20 years, but now they are close to 88% reduction in NRW due to digital
transformation.
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How the population is perceiving utility service is another KPI, and a 60% reduction in
customer complaints was achieved due to customer transparency through notifications

for leak repair for example.
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CHAPTER 6: UPDATED CASE STUDY FACT SHEETS

The Isle team interviewed three utilities on their experiences of using cloud-based
water loss management solutions. Due to each utility’s different geography, their
motivation, experiences, and challenges were unique, however there were some points
and considerations that were raised by multiple utilities.

Methods of enhancing the effectiveness of the technologies was also discussed and
multiple utilities highlighted the need to make zones/DMAs smaller with additional flow
meters. Wider challenges associated with this were also highlighted including
pushback from municipalities about the installation of new devices and digging.

It was also very interesting to understand the reasons to implement the cloud-based
solutions, from economic social and environmental angles and each utility had more of
a driving force in specific areas.

De Watergroep Case Study

Background

De Watergroep is an integrated water utility in Flanders, Belgium and Flanders is the
European region most at risk for water scarcity and droughts. Hence, De Watergroep
have run a program of interventions to reduce NRW and this has been implemented
for more than three years to date.

De Watergroep have been used as a pilot reference site for technologies such as
LeakRedux (online, cloud based, real-time leakage detection and decision support
system) which was also a technology that was included as part of Deliverable 2 —
Technology Scan.

Location/Geography

Flanders, Belgium

Scale of utility

e Biggest drinking water utility in the Flanders region in Belgium
e 3.3 million domestic customers

e 41 industrial customers

e 1.5 million connections

e 177 municipalities

Infrastructure

e 34,400 km of pipeline
e 282 permanently monitored DMAs for the water supply network
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Figure 10: Map of coverage by water utility in Flanders, Belgium
Challenge

As the climate changes, and there are experiencing longer periods of drought, water
starts to become scarcer. This makes efficient water provision even more critical. Each
year, an estimated 35% of the entire water supply in Europe gets lost, which
corresponds to the yearly consumption of 200 million people.

Objective

The below figure outlines De Watergroep’s NRW goals. It can be seen that reducing
water losses is a strategic objective of De Watergroep and they have an ambitious
target to reduce the infrastructure leakage index (ILI) to 0.45 by 2025 from 1.5 in 2021.

\\'}
End 2021
T End 2025
1,71 | l
1,20

No

0145 ILl
Real losses
Yearly 42,8 mio m? 29,9 mio m? (-18.3 mio m®) 11,2 mio m? (-28.2 mio m3)
Daily 91 liter/connection 64 liter/connection (-40 liter/connection) 24 liter/connection (-62 liter/connection)

Figure 11: Schematic showing De Watergroep future goals for NRW reduction
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State-of-the-art NRW initiatives

e A research project was carried out, the SmartWaterGrid project, which
consisted of various research and industry partners: Aloxy, De Watergroep,
Hydroscan, ltineris, IDLab UGent, and IDLab UAntwerpen. A hybrid Al twin of
the water supply network was created, using input from Internet of Things (IoT)
sensors, Geographical Information System (GIS) data, hydraulic models, and
customer and expert feedback. By using machine learning models, this input
was translated into leak alerts and the localisation of the leak in the water
network, and as a result, leak localisation improved from 70 km to street level,
and from weeks to a few hours. A dashboard was created in a Microsoft
Customer Service demo environment, displaying customer service feedback,
planned service orders, and the hybrid model output. This way customer
service agents have a holistic view, allowing them to better inform their
customers, which significantly increases customer engagement and
satisfaction.

¢ Pilot of a commercially ready solution, LeakRedux by Hydroscan, was rolled
out. LeakRedux is an online, cloud based, real-time leakage detection and
decision support system for water distribution networks. The only inputs the
system requires are measurements from DMA flowmeters, already installed
across distribution networks. Initially, LeakRedux develops a unique flow data
fingerprint of each DMA. This is continuously compared to real data.
Operational alarms are triggered when network behaviour differs from the
fingerprint. The LeakRedux fingerprint represents the actual consumption
patterns of the DMA, including year-round variations, and takes into account
other exceptional circumstances such as drought or firefighting. Furthermore,
LeakRedux can predict bursts hours before they happen before they damage
infrastructure. One of the features of LeakRedux is the ability of the software to
detect and predict how small leaks will change over time. A ‘time to intervention’
is provided, based on cost, which allows for prioritisation and planning of leak
detection and repair. The operator is also alerted to defective telemetry
systems.

Technology specific interview

What cloud-based For DMAs (District Metered Areas) in De Watergroep that have good data
water loss coverage, LeakRedux by HydroScan was used to create a fingerprint of the water
management system consumption in the DMA. Separately, different fingerprints were made for the
was utilised? weekends, nights, different seasons, etc. before setting minimum and maximum
flow rates. If these flow rates are crossed, then an alarm is activated.
What other approach e The utility uses simple devices to look at night-time flow, and when night-
is being used for water time flow is too high, then the area is marked as a certain priority. It also
loss management? considers the availability of flow sensors. The utility currently has poor

functionality in flow sensors, old systems, different types of sensors and
lots of data quality issues such as manual collection; meters not
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How was the cloud-
based technology
selected?

How would you
describe the process
of implementing the
system?

What were the
challenges of
implementing the
water loss
management system?

Have you seen a
reduction in leakage
as a result of
implementing this
technology?

What was the
technology
procurement process
like?

Implications for human
resources

connected to, or does not get through, to the data lake; several SCADA
systems in place. It is currently not possible to make a water balance for
all DMAs as some sensors are not connected to the cloud or only submit
once a day readings.
e De Watergroep is also looking at making DMAs smaller where NRW is an
issue to get better insights.
LeakRedux was selected through a tendering procedure with several companies
to obtain a system to be able to detect leaks based on their data. The tender was
awarded then to HydroScan due to their water and hydraulic modelling expertise,
and Delaware (IT/data company).

e The implementation phase begun with a small-scale pilot for 1 DMA which
consisted of 210 km of pipe and contains 6 flow meters and 9600
connections. De Watergroep have confirmed that LeakRedux will now be
rolled out to 400 DMAs. Further clarification will be needed as to how
many DMAs the solution is currently applied to in their network.

e Data quality is an obstacle. De Watergroep have a variety of old
systems/pipes/flow meters. They are engaging in another project to
ensure sure old devices are connected to cloud or replace old ones.

e Engagement with the municipality is also an issue. De Watergroep have
looked into installing extra flow meters to make DMAs smaller as their
current DNA is large. After a study is done to analyse where to put extra
flow meters, permission is needed from the municipality to dig and often
a negative response is received due to the fear of newly built roads being
damaged.

e Attitude of field technicians needs to be more data minded, instead of the
standard approach of finding and fixing a leak. Behavioural change is
needed and since the pilot of LeakRedux began, there has been a shift in
attitude.

e It is difficult to quantify savings because De Watergroep have several
approaches they use to reduce leakage. It is hard to differentiate and link
it to HydroScan’s technology. As a result of combined actions, the utility
has definitely seen a reduction in NRW.

e Positive results have been seen in terms of having more insights into
regions, being able to know which DMA to screen for hidden leaks and
making evidence-based decisions, rather than using an ad hoc procedure.

During the tendering procedure, a type of procedure called Best Value
Procurement was used. This includes a one-year testing phase (for suppliers to
show what they can do with their system). This is beneficial because if De
Watergroep is not satisfied, they would be able to move to the technology that is
in second place, without the need for tendering again).

Training was needed mainly for team leaders for whom the LeakRedux rollout was
intended. They are the ones who will decide on which priorities to work on, check
data quality, and make changes if necessary. The same number of people are in
the field to detect leaks; however this allows faster location of leaks. Two further
job roles have since been included in the distribution and transport network that
are necessary for this implementation.
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From a purely financial
perspective, was the
cost of investment in

the technology worth
it?

How easy would it be
to change to another
technology / service
provider?

Other (non-economic)
drivers and benefits of
implementing cloud-
based water loss
technologies

Did you look at any
other technologies on
this topic?

Yes. Financially the investment was worth it as the technology reduces
and prioritises the area to look and improves data quality. Technology
implementation has also resulted in improved understanding of the
network and other issues for the future which will save the utility money.

Implementation of LeakRedux helped De Watergroep improve their
prioritisation and they are now working on a business case for NRW, not
per DMA but per region which will include which regions to focus on with
projects and technologies.

It would not be easy to change to another system. Fingerprinting studies
take several weeks to obtain data so it would result in a lengthy process.

The contract with HydroScan runs for eight years, as do most public
contracts in Belgium. It is most likely that a clause was included in the
contract that the data is owned by De Watergroep and they can extract
the data from the system without a cost after the eight years. This is
something that should always be included in a contract with technology
vendors.

The programme to reduce NRW has been running for more than three
years now and it is a combination of environmental, economic and social
reasons.

The Flemish board sets out targets to reduce NRW but this is just a goal,
there is no legal mandate or fines associated with it. Hence, the main
driver for De Watergroep to push for reducing NRW is more social and
customer satisfaction linked.

Although it is not economical to find the smallest leaks, public image
matters and in 2018 and 2019 the utility had a particularly dry summer.
The public was not happy to know that 25% of water was being lost as
NRW.

No other technologies in this space were looked at.

De Watergroep use noise loggers more frequently in lift/shift operation.
The data is sent to the cloud and interpreted to see if there seems to be a
leak, before sending out a technician to pinpoint.

Sydney Water Case Study

Background

Sydney Water is Australia’s largest water utility, suffering from water scarcity problems
on a yearly basis. Sydney Water were used as a trial site for technologies such TakaDu
which was also a technology that was included as part of Deliverable 2 — Technology

Scan.

41



Exploring Next Generation Water Loss Tracking, Compliance, Management, and Performance Solutions

Location served

Greater Sydney, Australia covering Sydney, the lllawarra and the Blue Mountains

Challenge

Conservation of Water Resources: Sydney, like many other regions, faces water
scarcity and the need for sustainable water management. By reducing leakage,
Sydney Water aims to conserve its water resources and ensure the long-term
availability of water for its customers and the environment. Too much rain, not enough
rain, changes in temperature or ground conditions, tree roots, heavy traffic and
construction work all contribute to the issue.

Scale of utility

o Australia’s largest water utility supplies water, wastewater, recycled water and
some stormwater services
e 5 million customers served

Infrastructure

e Coverage 0f12,700 km?

e Over 21,000 kms of water pipes
o 251 reservoirs

¢ 164 pumping stations.
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Figure 12: Map showing coverage of Sydney Water across Australia

NRW initiatives

e Sydney Water have a Leak Reduction Program which primarily includes
acoustic devices and a leak detection dog to pick up the noise that water makes
as it leaks from pipes. This saves about 20 billion litres of water each year,
helping Sydney Water to quickly identify and repair hidden leaks.

e Sydney Water also has a Water Pressure Program to adjust and achieve more
consistent pressure levels in the water supply system. The current overall
average pressure in Sydney Water systems is 52 metres. Some customers
receive significantly higher pressure — above 100 metres. It is an ongoing
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program to reduce water pressure and targets areas across Sydney where the
pressure is excessively high.

e Similarly to De Watergroep, it was found that Sydney Water has been using a
cloud-based technology which was included in the Technology Scan. TaKaDu'’s
loT solution is operational 24/7 in leading water utilities in 13 countries including
at Sydney Water. TaKaDu essentially works on the same basis as Zednet and
provides a cloud-based Software-as-a-Service (SaaS) water network
monitoring solution, detecting problems in the water distribution network up to
3x faster and up to 5x more accurately than any existing best practice. Using
only the existing data from SCADA and GIS systems, and requiring no
additional meters or sensors, TaKaDu's algorithmic engine detects, classifies,
alerts and provides real-time insight on leaks, bursts, DMA breaches, meter
faults and other network inefficiencies.

Technology specific interview

What cloud-based water  YaKaDu’s Central Event Management (CEM) solution since 2015 to reduce
loss management system  Water loss and improve operational efficiency.

was utilised?

How was the cloud-based = Sydney Water came across TaKaDu through one of their consulting partners,

technology selected? Jacobs, who proposed that Sydney Water trial TakaDu. TaKaDu was
suggested by Jacobs as Sydney Water did not have the internal capability to
perform the same analysis that TaKaDu could do at the time. After an initial
trialling phase, the technology was selected after Sydney Water experienced
consistent value in the form of early detection of leaks and water loss
avoidance. Sydney Water has gradually expanded the network coverage
monitored by TaKaDu.

How would you describe e Implementation began with a trial phase which lasted twelve months.
the process of e A key requirement from Sydney Water staff was that data did not go
implementing the system? offshore and subsequently TaKaDu set up an Amazon server in

Sydney where data is sent to hourly.

e In order to implement TaKaDu most effectively, there was a
requirement for a level of monitoring that allows the breaking up of
zones into manageable chunks to narrow it down and pick up changes
in flow. Sydney Water had 25% of their network broken into pressure
managed zones which each had a pressure reducing valve going into
that zone with a flow meter, and each zone feeds 5000-10,000
properties.

e Sydney Water did not install any additional flow meters to use TaKaDu
but potential next steps could be to further break up larger zones to
break up into smaller zones and install new flow meters in. It was
expressed by Sydney Water that you may lose a lot of system
reliability/contingency in situations like that, so they have not yet taken
that approach.

e Sydney Water used TaKaDu from 2015-2022. The reason was not due
to any failings on TaKaDu’s side, but Sydney Water decided to pursue

44


https://www.takadu.com/

Exploring Next Generation Water Loss Tracking, Compliance, Management, and Performance Solutions

What were the challenges
of implementing the water
loss management
system?

Have you seen a
reduction in leakage as a
result of implementing this
technology?

What was the technology
procurement process
like?

an internal way of essentially doing a similar analysis which they did
not have the capability to do when they first started using TaKaDu.
During early implementation, the solution just focussed on leakage,
and it slowly became a central event management system, so it was
focussed on looking at leakage alerts, water pressure alerts, sewage
blockage detection, faults in pumps in both water and wastewater.
Implementation was also very flexible. The algorithms for TaKaDu are
configurable to use cases and the platform is intuitive and easy to use.
Throughout the years, Sydney Water moved to a model where the
controller modelling team were looking at TaKaDu in addition to the
SCADA system that monitors for faults. This was not so much a
training requirement, but more of a change of mindset. The SCADA
team is a long-standing team at Sydney Water and there tends to be a
trend where SCADA monitoring experts do not categorise something
as an issue unless an alarm is raised in SCADA. The implementation
phase required ongoing work to change mindset.

Resistance to change was a challenge. The word ‘cloud’ was dubbed
as evil, and it took many months to get a level of comfort with pushing
data to the cloud. For peace of mind, TaKaDu set up an Amazon
server in Sydney to ensure data did not go offshore, and gradually
people’s behaviour and attitudes towards digital technologies changed.
This is less of an issue now.

It took Sydney Water a while to change the attitude of the staff working
in the control room. These staff members are longstanding SCADA
monitoring experts and were used to the approach of just reacting to
alerts of assets failing. A change in mindset was required to get them
to realise the benefit of using a predictive approach and pick up
something before it gets to alarm stage, and potentially prevent a main
break.

Despite the challenge of mindset, implementing TaKaDu has cleared
the way for other similar data export services (cloud based) that
Sydney Water use, so it helped to break down barriers so that other
projects were easier to get off the ground.

Yes, a reduction was seen. The volumes of leakage that Sydney Water
picked up ranged from typically 0.05ML/D (smallest) and 4.5ML/D
(largest. Detecting these leaks resulted in a significant cost saving.

If the leak size is over 1ML/D, then uncovering a leak like that means
that the investment in TaKaDu has quickly paid for itself.

TaKaDu has enabled Sydney Water to avoid or minimise water
interruptions to over 140,000 properties that would have otherwise
been affected.

The procurement process was relatively straightforward. Sydney Water
did not encounter any notable challenges.

TaKaDu had already demonstrated that they were at a TRL 8/9 before
Sydney Water began trialling in 2015. The first installation of TaKaDu
was in 2012 at Yarra Valley Water (Australia) where the system was
used for three years and reduced the utility’s water loss from about
14% to 10.8.
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Implications for human
resources

From a purely financial
perspective, was the cost
of investment in the
technology worth it?

How easy would it be to
change to another
technology / service
provider?

What was the after-sales
service like?

There were more challenges for Sydney Water in terms of digital
perspective and data security.

TaKaDu did not require time-consuming training. It has an easy-to-use
interface. Enthusiasm and engagement were more important and required
more time to get right than expertise of using the solution. Sydney Water
implemented change management processes such as having regular meetings
with TaKaDu to maintain engagement and provide an opportunity for Sydney
Water staff to become comfortable with the technology, through asking
guestions and suggesting improvements from a user side.

Yes, the solution quickly paid for itself when achieving leakage
detection to the levels that Sydney Water were (down to 0.05ML/D).

Analytics methodology, such as that used by TaKaDu is an important
element of Sydney Water's long-term strategy to leverage the wealth of
data that they have from SCADA and loT.

There was one specific leak that was losing 1.3 mil litres per day —
enough water to fill an Olympic size swimming pool every 36 hours. If
Sydney Water were to rely on the old way of detecting such leaks (i.e.
wait for customers to report), it would have continued for a prolonged
period, losing almost $1M worth of water every 12 months (based on
what Sydney Water’s customers pay). It may also have grown to a
main break, which would have caused a large customer impact.

Having said that, the functionality of TaKaDu is dependent on the
maturity of the utility. It requires a good SCADA system with many
years of historical data and patterns that can be learnt, as well as good
monitoring in place. This way, the best financial benefits can be
achieved.

There was no lengthy contract in place so at the end of twelve months,
another technology provider could be selected/used. Contracts
typically tend to be longer, but Sydney Water opted for the annual
renewal option.

Sydney Water has an annual renewal with TaKaDu where they pay for
twelve months at a time. Sydney Water have extended their annual
contract six times and used the system, from 2015-2022.

Sydney Water found TaKaDu’s after sales service very good. Initially
they were using a third-party company (Jacob’s consultant) to give
support, then after a couple of years Sydney Water set up a grant
directly with TaKaDu.

TaKaDu realised that for utilities to benefit from their approach, there
needs to be enthusiastic people in the utility to find leakage related
events. TaKaDu therefore set up a regular forum with the key people
from Sydney Water to keep engagement going, raise any issues that
come up, and also take on board improvement ideas, e.g. tweaking an
algorithm or new type of event to be detected. These meetings were
monthly, then they moved to quarterly meetings.

46



Exploring Next Generation Water Loss Tracking, Compliance, Management, and Performance Solutions

Did you |0_0k at any other e Sydney Water have explored acoustic listening technologies. One trial
technologles on this saved 9000 megalitres of water over two years by detecting hidden
topic? leaks in its subterranean water network.

e The trial involved fitting 600 acoustic sensors — developed with the
University of Technology Sydney, Detection Services, WaterGroup and
Ovarro — to 13 kilometres of water mains in the Sydney CBD.

Johannesburg Water Case Study

Background

Johannesburg Water is a municipal entity in South Africa that has explored cloud-
based water loss solutions in the past and looks ahead in terms of digital solutions for
water management, hence it made them a suitable interviewee for this project.
Furthermore, sustainable development through the protection of the environment and
the adoption of relevant technologies is listed as one of Johannesburg Water’s five
strategic objectives.

The NRW for the 2021/22 financial year at Johannesburg Water was 44.8%
(commercial losses at 8.9%, unbilled authorised consumption at 13.0%, and physical
losses at 22.9%) against a target of 32%. This is a 5.4% increase compared to the
39.4% of the previous financial year, which is of significant concern for the Entity.

The various benchmark levels of NRW were published in the latest South African WRC
report on the State of Non-Revenue Water in South Africa, 2012 classifies NRW in the
following categories:

Legend Description
1 <15% Low level of MRW, very good performance
2 15-30% Low level of NRW, good performance
3 30-40% Average level of MNRW , average performance
4 40-50% High level of NRW, poor performance
5 <50% Very high level of NEW , very poor performance

Table 1: Table showing the varying levels of NRW with description of performance

A team has been established to investigate the increase in NRW which includes a
detailed review of the reduction in the billing volumes and enhancing the current meter
reading system to enable a zonal tracking of the revenue water and NRW. This will
enable the Entity to prioritise the investment in water demand strategies that will yield
a better return in the short and long term. The aim is to improve on the calculation of
some of these volumes in the 2022/23 financial year. Some of the Water Conservation
and Water Demand Management (WCWDM) interventions to improve in the calculation
include the repair, enhancement and maintenance of zonal meters; the implementation
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of Advanced Metering Infrastructure (AMI) technology for large water users and the roll
out of STS prepaid water meters, to mention but a few.

Location

Orange Farm, in the south of Johannesburg, to Midrand in the north, Roodepoort in
the west and Alexandra in the east., South Africa

Scale

e 3.8 million customers
e supplies 1.6 billion litres of potable water per day, procured from Rand Water.

Infrastructure

o The integrated company’s main services are made up of 12 364 km of water
pipes

e 100 reservoirs and service towers

e 11 000 km wastewater network.

Challenges

e Water scarcity

e Population growth

e Aging assets

e Data

e Cost of maintenance

NRW action plans

e Tender for the supply and delivery of bulk flow meters and repair component
was a partial award, the procurement process was restarted and is currently
underway.

e Tender for the repair and maintenance of zonal bulk meters was cancelled. The
procurement process was restarted and is underway.

o Tender for the supply and delivery of PRV Smart Controllers to be used to
regulate minimum night flow was a cancellation. The procurement process has
since been re-initiated.

e The tender for the advance leak detection equipment was cancelled. The
procurement process has since been re-initiated and is underway.

e There has been delays in the projects at Orange Farm, Soweto and Alexander
as a result of a shortage of prepaid meters due to cancellation of the tender for
the supply and delivery of STS prepaid meters, which was cancelled and has
since been re-advertised.

e The service provider for the level 3 cut-off and reconnection was awarded late
towards the end of the 21/22 FY.
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e Johannesburg Water implemented Zednet for pressure management. Zednet
is a cloud-based data acquisition and display service designed to collect and
display water management data from remote monitoring devices.

Diepsioot
Region A Diepsloot, Kya Sands,
Dainfern, Midrand,
Lanseria, Fourways
Region B Randburg, Rosebank,
Emmarentia, Greenside, Woodmead
Melville, Mayfair, Wynberg
Northcliff, Rosebank,
Parktown, North Alexandra
Region C Roodeport, Constantia Bruma

Kloof, Northgate, Florida,
Bram Fischerville

Region D Doornkop, Soweto,
Dobsonville, Protea Glen

Region E Alexandra, Wynberg,
Sandton, Orange Grove,
Houghton

Region F Inner city, Johannesburg
South

Region G Orange Farm, Weilers
Farm, Ennerdale,

Lenasia, Eldorado Park,
Protea South

Figure 13: Map showing the seven regions of the city. Source: Chirisa & Matamanda
(2019)

Technology Specific interview

What cloud-based e Zednet, a web-based software solution that aims to supply

water loss management information about both the water resource itself and
management system the monitoring hardware installed in a water distribution system.
was utilised? Zednet aggregates data from a range of logging devices, most

often via GSM, and includes default support for measurements
such as flows, pressures, reservoir levels, borehole depth, river
gauging, rainfall and water quality.
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The interview was held with Dr Zakhele Khuzwayo who is the Innovation and Technology
Manager at Johannesburg Water.

How was this o
technology selected?

How would you o
describe the process

of implementing the
system?

What were the o
challenges of

implementing the

water loss

management system?

Have you seen a .
reduction in leakage

as a result of

implementing this
technology?

What was the o
technology

procurement process

like?

Implications for .
human resources

Johannesburg Water selected the technology by direct
appointment by recommendation from WRP (contractor), who
delivered the contract.

Johannesburg Water contracted a third party (WRP) to implement
the Zednet system which was used for real time monitoring
between 2014-2017, after which the contract came to an end.
The objectives for the project were achieved and thereafter
maintained using information that was gathered during the 3-year
project; it was decided not to renew the contract.

There was a big drive toward pressure management as one of
the 8-point strategies for reducing water loss. Modelling in terms
of water pressure for different zones was carried out, after which
Zednet was used to indicate the pressure at critical points to
enable pressure management and reduce background leakage. A
baseline was established, monitored, and the operating pressure
was reduced and tracked using Zednet at topological high and
low points in the system. Customer feedback was monitored
regarding pressure changes during this time due to concern of
customer complaints regarding drops in pressure, however no
such problems were observed.

Zednet was piloted at PRVs before expansion to city wide scale
including up to 46 PRVSs, installing their own sensors.

There were no problems identified in the installation of the
system, WRP were confident in their area and Johannesburg
Water appreciated the delivery of the contract.

Lack of understanding and reluctance to tweak parameters, lack
of advance training, and vandalism were identified as challenges
for this system. There were cases where chambers were broken
into and equipment was stolen. Mitigation of this was not an
option, the locations were within chambers where the
construction had one point of entry through a heavy manhole,
however theft was still a problem.

Johannesburg water observed a reduction in leakage as a result
of using Zednet. This technology was used to check operating
pressures rather than directly for reducing leakage. As the
topology of the area is undulating, this influences pressures
available in the distribution system and so Zednet was introduced
to monitor this and compare the data with hydraulic models.
Kinetic data identified a small number of changes/improvements
that were then actioned and led to observed improvements in
water losses.

Johannesburg found very few barriers in the technology
procurement process. They indicated that the supply chain
management process was straightforward and the OPEX budget
was used for this.

The implementation of the technology was managed by the
Planning Department, where relevant managers were in direct
contact with the contractor.
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e This was organised as a third-party contract (WRP) and most of
these fell outside of Johannesburg Water's Mandate.

From a purely e Johannesburg Water found that the solution was worth the
financial perspective, investment, resulting in implementation of PRV systems city wide.
was the cost of e The costs to Johannesburg Water were low, allowing the
investment in the investment to not go through tender.

technology worth it?

How easy would it be e The Johannesburg Water procurement system is advanced

to change to another enough to allow for procurement of other technologies, the
technology / service method of which would include RFIs.

provider?
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CHAPTER 7: CONCLUSIONS AND RECOMMENDATIONS

Conclusions
Key trends and developments

The following section summarises the key conclusions obtained from utility case studies,
the technology market analysis and the technology scan.

An increasing number of utilities around the world are looking to employ digital
technologies in order to meet a range of challenges across the water life cycle, including
NRW reduction. This project undertook a market analysis of where the trends and
developments are in leakage management technology. Smart analytics platforms, with a
focus on cloud-based capabilities was an area which is rapidly evolving, with more
competition between large and small technology providers to provide service.

The rise of cloud computing has transformed the GIS market. Cloud-based systems enable
multiple users to access a GIS system at one time, whilst further enabling operators to
download and publish maps to the internet. Furthermore, operators can now leverage
cloud-based Al and analytics to analyse spatial data without having to install additional on-
premise software or hardware.

Al is expected to be at the core of the asset management market in the future. In asset
performance management (APM), Al will play an increasing role in facilitating predictive
maintenance, with complex performance data automatically analysed in order to identify
early warning signs of device failure. In asset investment planning (AIP), financial
decisions will continue to be justified through the use of advanced algorithms, which can
search datasets of potential investment decisions to identify optimal financial strategies.
These solutions address a number of utility challenges but bring with it their own risks,
opportunities and barriers to adoption.

A number of utilities globally were engaged on this project, and it was noted that while
cloud-based water loss platforms are definitely the way forward, attention and innovation
should also be prioritised in all aspects of the PALM (Prevent, Aware, Locate, Mend)
model, and Infrastructure Management, and through doing this NRW can be successfully
managed and reduced.

Opportunities

Utilizing cloud-based water loss platforms and Al technologies offer a range of
opportunities to better manage utility networks for the long term. The key opportunities are
highlighted below.
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Real-time Monitoring and Predictive Maintenance

Cloud-based platforms and Al technologies enable real-time monitoring of water
infrastructure, such as pipelines, pumps, or reservoirs. Predictive analytics can identify
potential failures or maintenance needs, enabling proactive actions to prevent system
disruptions and optimize maintenance schedules.

Data integration

Siloed data existing within separate utility departments is a key digital challenge within the
sector and can place severe restraints on the level of insight an operator can gain from
monitoring operations. Being able to integrate data sets in to one platform offers
opportunities to better manage the whole water network long-term. Utilities who have
undertaken successful digitisation projects have underlined the importance of creating a
universal platform capable of integrating data from previously separate streams. Cloud
based platforms can ensure organisations are both transparent and efficient when it comes
to operational decision making through data sharing and integration among different
stakeholders in the water sector, such as water utilities, regulators, researchers, and
customers.

Public perception

While the word ‘cloud’ and ‘Al’ causes scepticism amongst some customers, cloud-based
platforms can actually increase customer satisfaction. More frequent readings mean it is
easier to pick up leaks, and although it is not economical to find the smallest leaks, public
image matters and utilities are trying their best to maintain good public perception from a
social and environmental perspective. Cloud based platforms offer transparency by being
able to integrate with customer communication systems and notify when leak repairs will
be carried out for instance. Utilities have quoted up to 60% reduction in customer
complaints due to customer transparency.

Efficient Customer Service is also another advantage, with cloud-based platforms and Al-
powered chatbots or virtual assistants. These technologies can handle customer inquiries,
provide real-time information, or offer personalized suggestions, enhancing customer
satisfaction and reducing the load on customer support teams.

Using data for multiple purposes

Faced with mounting regulatory pressures regarding water quality, utilities have stressed
a desire for digital technology to report on water quality more frequently. It is possible to
pull information such as water quality from sensors and this information can be redirected
and used. APIs can be used to send data to different systems from the cloud, rather than
data being sent solely to a utility’s leakage server for example. There are also opportunities
to integrate customer billing systems. Customer meter information can be sent to billing
systems and this data can be redirected to relevant places, so for example data which has
previously only been used for billing can also be used for leakage targeting.
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Al algorithms can analyse vast amounts of data, including historical patterns, weather
forecasts, or sensor data, to optimize water management strategies. This can help with
demand forecasting, leakage detection, water quality monitoring, and resource
allocation, leading to more efficient water distribution and conservation.

Data can be used to feed directly into communication systems as well. For example, if
a leaky pipe ultimately needs to be replaced, then the operator can create a network
order on the platform to inform the maintenance team and warehouse to repair leak.
This information can also be shared with customers so that they can be notified when
a leak will be repaired and between what times their water supply may be shut off to
repair.

Enhanced decision making

Al technologies can provide valuable insights and predictive models that support data-
driven decision-making. This can help water utilities optimize energy usage, prioritize
infrastructure investments, or plan for emergencies, leading to better resource
allocation and cost savings.

Feedback

Feedback is critical and any information of leak incidents must be recorded on the
system. Once a leak is detected, localised and fixed, the system can automatically
update GIS. This means utilities can make better decisions when deciding to repair
leaks or replace pipes in the future, in case a leaky pipe has several leaks in the near
future.

Digital Maturity and 4IR Workforce

Al technologies lend to the digital maturity of utilities and allow for new capabilities and
upskilling of utility workforce. These opportunities guide strategic and operational areas
of the business.

Barriers to adopting cloud-based water loss platforms

It's important to acknowledge and address the risks while leveraging the opportunities
offered by cloud-based platforms and Al technologies in the water sector. Proper
planning, robust security measures, and ethical considerations are crucial to maximizing
the benefits and minimizing potential drawback.

General Conservatism

Water utilities are generally conservative when it comes to investing in new software,
often preferring the stability of legacy solutions rather than embracing new digital
platforms. Though GIS software is relatively common within key regional markets (e.qg.
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North America), uptake in less developed markets could be impeded by this
conservative culture.

The rapid rise of cloud-based technologies has triggered mixed reactions within the
utility sector. Some operators welcome the scalability, ease-of-use and lower
integration costs associated with cloud-based systems. On the other hand, utilities
preferring capex models often remain resistant to the monthly OpEx fees associated
with cloud-based systems. Though cloud-based technologies have often triggered
cybersecurity concerns amongst operators, a broad consensus is beginning to form in
the sector that cloud offerings can be just as secure as on-premise alternatives.

Resistance to change by utility staff

Resistance to change was another key point echoed by more than one utility. The
attitude of field technicians and staff working in the control room tends to be reactive
rather than proactive. It was found that it was difficult to engage Supervisory Control
And Data Acquisition (SCADA) monitoring experts unless there was an alert or alarm
set off. More than one utility mentioned that staff needs to be more data minded and
that a change in mindset was required to get them to realise the benefit of using a
predictive approach and pick up events before it gets to alarm stage, potentially
preventing bigger incidents like a main break. A lot of the discussion suggested that
however ground-breaking or cutting-edge a technology is, it's full potential can
absolutely not be realised without behavioural change and the correct attitudes to use
the system and achieve the most effective results.

Despite hurdles related to mindset and behaviour, the utilities expressed that the
challenges were worth it. Going forward, the cloud based technological installations
have cleared the way for other similar data export services that the utilities use, helping
to break down barriers and change mindsets so that other projects were easier to get
off the ground. Furthermore, improved data quality improved understanding of the
network and other issues for the future which will save the utility money long-term.

Cybersecurity

During utility interviews it was found that most commonly, there was scepticism over
data security and fear over the word ‘cloud’ was a recording theme. Data security
concerns around pushing data to the cloud and going offshore was a concern of many
staff. Driven by a string of recent attacks, and developing national legislation regarding
the protection of critical infrastructure, cybersecurity is becoming a heightening
concern for utility operators. Cybersecurity initiatives vary significantly, though intrusion
detection, extensive staff training and end-user security are all key focus areas within
the sector. Some larger utilities have gone one step further, simulating attacks using
‘polite hackers’ who are tasked with exposing flaws in digital systems. These efforts
are expected to increase as legislation mandates the establishment of cybersecurity
protocols in the future.
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Lack of clear ROI

Uptake of GIS software may be limited by a lack of clear ROI (return-on-investment)
associated with the software. Whereas uptake of other solutions (e.g. asset investment
planning) provides visibility regarding investment returns, the cost saving potential of
GIS is more ambiguous; often linked to associated improvements in network and field
service management. This restraint is especially present in less developed markets,
where utility budgets are already strained.

Lack of Good data

Artificial intelligence and machine learning are powerful tools but are only as good as
the data available to them. A solid foundation of data collection and validation is key.
In markets with ageing network infrastructure, operators may not have extensive data
regarding water and wastewater systems, especially if pipes are buried and
inaccessible. This lack of information severely limits the uptake of GIS software
platforms, which rely on the digital cataloguing of utility assets during integration
periods. In markets where pre-existing records of infrastructure remain limited,
integration could take a significant amount of time and money.

Skills Gap

Access to cloud-based platforms and Al technologies may be limited in certain regions
or organizations due to factors like infrastructure development or affordability.
Additionally, there may be a skills gap, requiring specialized expertise to implement
and leverage these technologies effectively.

Uncertainty over technology costs

Technology costs have the potential to rise (as has been seen in 2021 with a global
shortage of microprocessor chips), but they can also reduce if market pressures, and
efficiencies are exploited. This will make a significant difference to the overall cost of
this scenario. The cost of a wide roll out of Advance Metering Infrastructure is also not
fully understood. Potentially this could reduce if all utilities and other users share spare
bandwidth of these solutions.

Recommendations and focus areas for improvement

e Ensuring intra-organisational/departmental alignment across the utility results
in utility-wide benefits. Unlocking data from legacy systems, centralising
existing datasets and adopting common data standards at the utility level, are
all crucial to providing better data accessibility.

e The benefits of sharing and integrating data should not be measured only in a
specific project’s ROI, but also in the possibilities for further development that
it can facilitate. Helping utilities foster innovation and interdepartmental
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collaboration is an important part of this. Running successful pilots is a good
way to demonstrate this value. Utilities should look to engage with partners
such as SALGA to develop, test and pilot new technologies for NRW reduction.
Implementation of digital solutions requires clear objectives against which to
measure success. Without this, valuable data and functionalities can sit unused
in a utility’s system. Outcome-oriented digitisation requires an organisation-
wide culture shift. Helping utilities prioritise data literacy in training and
recruitment and democratise access to data across the organisation, are
important steps in this. Utility staff will also need to be able to better
communicate across departments. Crucial to successful implementation is
understanding what is realistically possible and not over-reaching.

As utilities increasingly look to employ digital technologies in order to meet a
range of challenges across the water lifecycle, absorbing technical knowledge
from other industries remains a key avenue for developing digital
competencies. Collaboration between other industries can overcome practical
challenges. This is especially the case when it comes to applications of Al,
which have arich history in other industries such as manufacturing and pharma.
One fertile application for absorbing Al competencies lies in construction, where
data-driven approaches have been harnessed in order to optimise material use,
capital investment and carbon impacts.

Addressing utility concerns over data security and cybersecurity, a central hub
should be implemented which would be managed by a neutral science council
such as the WRC's Research Observatory or housed by the eminent Water
Infrastructure Agency.

To overcome reluctance to take on the challenges of change management or
risks of failure that come with it, a roll-out of change management and skills
development programmes should be implemented alongside technology
demonstrations. This will build long-term capabilities as well as short-term
capabilities through technology vendor support.

Methods of enhancing the effectiveness of the technologies was also discussed
and multiple utilities highlighted the need to make zones/DMAs smaller with
additional flow meters. The optimal DMA size was recommended as 500-1200
properties.

Extending focus to Transmission Mains Areas: NRW has historically been in
distribution mains but transmission mains should also be paid attention,
because if they fail then customers cannot receive water.

Further research areas

While this project was centred around next generation solutions to detect leaks,
sometimes pipes cannot be repaired repeatedly and may need replacement.
Improved repair techniques will be an enabler for future. The development of
innovative repair technigues, e.g. in-pipe or keyhole type repairs. If the
techniques do not develop in time, this may result in a tipping point where find
and fix becomes too expensive.

Further research should be done on remote sensing using drones and/ or
satellite imagery which have potential uses of vegetation indexing, ground
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movement or chlorine detection to identify leakage. Relatively new techniques
and cost-benefits need to be fully assessed under a variety of different seasonal
conditions and spatial variation could impact on benefit. Similar innovations
have been taken to market by companies such as SUEZ in Belgium.
Permanently deployed loggers and sensors often have constraints related to
battery lifetime. The idea of self-powered loggers that run of off the flow of the
water is a novel area, requiring intensive further research to bring the idea to
reality. Alternate energy sources to power such devices should also be further
explored.

e Policy and frameworks

Although promising conceptual and technological solutions to protect water
systems' security and resilience are available, further work is required to bring
them together in an overarching risk management framework, strengthen the
capacities of water utilities to protect their systems systematically, determine
gaps in security technologies and improve their risk management approaches
and technologies. Defending critical infrastructure is a cat-and-mouse game,
forcing water utilities to stay on guard, innovate constantly, and implement new
technologies.

Policy frameworks require integration between the Department of Water and
Sanitation (DWS) and Science and Innovation (DSI). This could be facilitated
by the WRC to provide an enabling environment for utilities to invest.

The government has been working to establish the South African National
Cloud Strategy, which provides guidelines and recommendations for the
adoption and utilization of cloud services in both the public and private sectors.
This will hopefully allow utilities to have better guidance over the adoption of
cloud-based technologies. This policy should be finalised and strengthened
with utility inputs.

Countries with strict regulatory targets that impose financial penalties for high
leakage rates, such as the UK and Denmark, have provided particularly
appealing markets to leak detection vendors, and hence innovation uptake in
these parts of the world is greater. Stricter regulation is required whereby NRW
targets are set and penalties issued if they are not met.
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				1		Introduction

						Background to the project  
The National Water Balance for the 2012/13 audit year showed a total System Input Volume of 2 997.58 million kl/annum, of which 2 168.97 million kl/a (72.4%) was authorised consumption and 828.61 million kl/a (27.6%) was water losses.  With examples of successful implementation of emerging digital cloud-based solutions for minimisation of water losses piling up worldwide and squeezed utility budgets highlighting the need for cost-effective water savings in the wake of COVID-19, the case for digital water loss tracking and minimisation technologies has never been stronger. 



				2		Methodology

						The methods of data collection for this task include a desktop review of literature by Isle, making use of Isle’s  technology portal. Since 2010, Isle has scouted over 6000 technologies specifically for the water sector and  has built an online Technology Portal which contains solutions from various categories such as treatment and  resource recovery to sensors and monitoring. 



				3		Outputs

						35 relevant technologies identified



				4		Next steps

						Create linkages report























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Sheet 1

		Technology name		Company Name		HQ Location		TRL		Contact Details		Key technology functional  areas		Brief description		Monitoring parameters. E.g. Flow, pressure, Temperature etc.		Parameter management capabilities, if any (e.g. feedback loops to manage pressure automatically)		Output / Type of Data that will be made available (how is the data communicated and visualised?)		Any pipe restrictions (e.g. material / diameter) or location restrictions (e.g. cannot be in underground chamber), if relevant		Minimum and maximum pressure requirement of the solution, if applicable		Any relevant approvals already obtained nationally or overseas (SABS, WRAS, DWI, NSF, etc.) (only relevant for post-treatment potable supply networks)		Track record, including information on the  number of installations, the longest running installation, geography of installations and references to specific  water utilities and the outcomes		Installation requirements (e.g. ICT platform in place, integration with existing LIMS, SCADA, etc.)		Operational requirements (e.g. external power supply 24/7, mobile data subscription)		Ability to determine leak or burst size/location down to X cm or meters?		Business model. E.g. cloud-based solutions would normally have software as a service (SaaS) procurement mechanisms		Costs		Additional benefits		Limitations		Link(s) to technology supplier and/or technology		Link(s) to available case studies		Summary of linkages		Presence in South Africa

		Takadu		Takadu		Israel		9		Mai Lester
mai.lester@takadu.com		Smart analytics		TaKaDu provides a cloud based Software-as-a-Service (SaaS) water network monitoring solution, detecting problems in the water distribution network up to 3x faster and up to 5x more accurately than any existing best practice. In many cases, TaKaDu finds and alerts on network problems which are otherwise impossible to detect with current active leak detection practices. Using only the existing data from SCADA and GIS systems, and requiring no additional meters or sensors, TaKaDu's algorithmic engine detects, classifies, alerts and provides real-time insight on leaks, bursts, DMA breaches, meter faults and other network inefficiencies. TaKaDu's Water Network Monitoring service is being used by leading water utilities worldwide. TaKaDu's patented technology is easy to deploy, requiring no network changes, no additional devices and no capital expenditure.

		SCADA data - Flow, pressure, temperature, vibrations etc.		Not applicable		The Dashboard View is used as a strategic decision-making support tool, providing users with a high-level view of the network. Users may zoom in and out of areas of interest and utility managers may track and report performance easily and intuitively, while focusing only on what is important to them		No restriction identified		No restriction identified		Not applicable		The system is widely deployed around the world. TaKaDu’s IoT solution is operational 24/7 in leading water utilities in 13 countries. For example, TakaDu enables Sydney Water to avoid or minimize water interruptions to over 140,000 properties that would have otherwise been affected. Recently in  July 2022, the Tasmanian water and sewage utility TasWater partnered with TaKaDu to use its Central Event Management analytics software for leak detection. 

		TaKaDu's CEM platform can integrate with leading systems and technologies in the industry, including Enterprise Asset Management (EAM), CRM (call center), AMI data, acoustic loggers, SCADA and more.		WiFi cellular connection		Leak pinpointing and advanced analysis is possible		SaaS		Specific costs will need confirming with supplier		TaKaDu seamlessly integrates with other enterprise IT systems (GIS, asset management, work order management, CRM, etc.) and detection technologies (e.g. acoustic sensors), delivering a central hub for quicker response times and the fast resolution of events.		1 year data required to optimise the
system. However technology devlopment may have lowered this requirement		https://www.takadu.com/solution		https://www.takadu.com/customers		- No need for proprietary hardware
- Data transferred to the cloud via WiFi/Cellular		The technology does not seem to have any installations in South Africa, however TakaDu has successfuly set up businesses in various parts of the world including Latin America with local partners. If enough interest is shown, TakaDu will likely engage in South Africa too. 

		CIPPS (Critical Infrastructure Pipeline Protection Systems)		Datatecnics		UK		7		Suhayl Zulfiquar
sz@datatecnics.com		Sensors, smart analytics, asset condition monitoring		CIPPS is a system that converts pipelines (distribution and trunk mains) into intelligent, digital devices that provides real-time data to asset owners. Although initially developed for leak detection, something that is still a benefit of the solution, the CIPPS system has now evolved into a failure prediction tool that can help predict bursts before they occur. This is achieved through the product's 4 components; (1) a sensor that utilises printed electronics on a thin, recyclable plastic substrate that is wrapped around the pipeline. By utilising printed electronics and printing the electronic circuitry on a printable substrate, low power electronics can be used more effectively; (2) a telemetry unit that takes transfers data from the sensor to the cloud using 5G IOT technology; (3) a proprietary algorithm that processes the data gathered from the sensors, allowing the analysis of the pipeline in real time and also offering a prediction of remaining asset lifetime by using a prediction model and; (4) a user interface that presents to the client the condition of the pipe.		It is apparent from the company website that they measure water pipeline stress levels at a molecular level, forecasting micro-fractures using Temperature and Pressure senors.		No capability		Datatecnics provide an analytics service to the customer rather than raw unfiltered data or a dashboard that presents arbitrary numbers. By analysing the data, Datatecnics manage the hardware and software components of the technology. In terms of the user interface, Datatecnics are flexible on their offering in that they can provide a dashboard if required or enable integration into a customer's current systems.		CIPPS® can be deployed on any pressurised plastic and metallic pipe > 160 mm in diameter.		Data not available		Not applicable. The product does not make contact with the water within the pipe.		In March 2020, two CIPPS® units were installed on a 300 mm PVC main serving 20,000 customers and a local hospital. Datatecnics modelled the pipeline’s health using data collected in the first 4 weeks. Datatecnics were part of United Utilities innovation lab and since have just taken their first order with them.		The most challenging barrier is deployment of the sensors on in-service mains, requiring small trial holes. Datatecnics is working with contractors to minimise trench size.		Data is transfered to the cloud via 5G IoT systems.		Location of pipes that need replacing now/ need replacing in the future is known.		Direct sale of hardware with SaaS business model for the analystics 		CIPPS costs R 20,513 (from £1,000 using the exchange rate 1 GBP = 20.51 ZAR on 18/07/22) per unit of hardware (CapEx). The analytics platform costs an additional R 307,698 (from £15,000 using the exchnage rate 1 GBP = 20.51 ZAR on 18/07/22) per year per pipeline (OpEx).  		Pro-active as well as reactive maintenance.		The sensors have a battery life of 5 years.		https://www.datatecnics.com/		https://www.datatecnics.com/pages/press/				Requires confirmation

		BurstDetect		Ovarro		UK		9		George Heywood.
george.heywood@ovarro.com		Smart analytics		BurstDetect uses cloud-based technology to detect rising main sewer bursts. Within it's dashboard, BurstDetect provides an overview of the system status, historical events, and site locations. The system uses Machine learning algorithms (no configuration needed by Ovarro or customer) . Ovarro recommends a 3 week period to get control parameters (could be shorter if given historical data). It detects bursts by looking at pumping stations, over time, and BurstDetect learns what is normal for each pumping station and rising main, improving the quality of burst detection over time.  Analysis of data is done in near real-time and pollution events are identified within an hour of occurrence and then alerts sent out via email. In terms of accuracy - 70% of bursts proportion are visible and 30 % completely invisible. Where they are visible, they are detecting around 90% of bursts. It should be noted that after a call with the supplier, it was found that BurstDetect is for detecting bursts in sewerage rising mains only, not for bursts in any pipeline. For this reason, PrimeWeb seems to be the better suited solution from Ovarro. 		Flow and pressure		Not applicable		Overview dashboard provides a rapid view of the status of recent alerts as well as the system as a whole.
		No restriction		No restriction		Not applicable		There are 5 off-line trials with 85 pumping stations with 12+ months data per (more than 30 bursts detected). Now there are 2 live trials (incl. Anglian which owns more WW pumps than any others in the UK)		Integrates with existing monitoring systems. Ovarro's  implementation team will help set up a secure data connection from the monitoring systems.		Internet connection to receive instant notification emails		Not at this stage. Preliminary work/studies have been carrried out to develop the system so it can determine burst size and location		Saas. Ovarro can add new clients into the multi-tenant cloud (easy)
		Ovarro offers free trials in the UK if the client can connect their data to the Azure cloud (or run with data offline). Free trial offering in SA will need to be confirmed.
		Purely software based solution, no need for additional hardware, easy integration.		Purely reactive detection technology, cannot determine size or pre-empt burst incidents.		https://ovarro.com/en/europe/solutions/analytics/cloud-analytics/burstdetect/		https://ovarro.com/en/europe/case-studies/anglian-water-uses-early-warning-technology-burstdetect/		Technology only relevant for rising sewerage mains. Data transfered by secure FTP file transfer from customer telemetry system into the cloud.		Ovarro have got teams all around the world to provide training for installation of the data logging products. If an installation was required in South Africa then Ovarro would partner with a local team there and train them for set-up.

		PrimeWeb		Ovarro		UK		9		George Heywood.
george.heywood@ovarro.com		Logging, active leak detection, smart analytics		PrimeWeb is a cloud based data collection solution for monitoring water network pressure, flow and leak location pinpointing. This solution, combined with Ovarro's data logging products, allows data processing and display of water network data, event alarms and correlated leak positions; all on one platform.  PrimeWeb processes remote data from their  XiLog data loggers, Phocus noise loggers and Enigma correlating noise loggers. The data collected is then accessible anytime, anywhere. A user can quickly identify problems such as exceptional usage, low pressure or increased leakage. Users can process data in PrimeWeb to generate greater insight than from raw data alone. PrimeWeb offers high security together with customised user access levels. 		Network Pressure, flows, water usage, nightlines, leakage detection and leak location
		No capability		Full data visualation on a dashboard
		Pipe restriction dependent on logger used. Enigma correlating noise loggers are only for metal pipes. There is no mention of restrictions for the XiLog and Phocus loggers.		Dependent on logger used. Typical pressure range of 0-20 bar.		Not applicable		Specific installations of PrimWeb are unknown however it is a commercially ready solution, with a likely good number of deployments particulary in the UK.		An app on mobile device is needed to upload test results to PrimeWeb. Google Chrome 67 or higher browser is needed on desktop or laptop for dashboard visualisation. 		Must use XiLog+ data loggers, Phocus3 and Phocus3m acoustic noise loggers or Enigma3m 3hyQ correlating noise loggers.
		Can give idea of leak location. Unknown as to what accuracy.		Direct sale of loggers and SaaS for PrimeWeb		No specific costs for PrimeWeb are available		Ovarro offers  a range of leak detection and localisation technologies dependent on application, which transmit data wirelessly and using radio communications 		Requires logger installation for cloud analysis		https://ovarro.com/en/europe/solutions/analytics/cloud-analytics/primeweb/		https://ovarro.com/en/europe/case-studies/anglian-water-uses-early-warning-technology-burstdetect/		- Requires proprietary hardware for analytics
- Battery powered devices
- Data transmitted using radio communications.		Ovarro have got teams all around the world to provide training for installation of the data logging products. If an installation was required in South Africa then Ovarro would partner with a local team there and train them for set-up.

		Digital Asset & DigitalLeak		FiberSense		Australia		7 - 9		James Stewart
james.stewart@fiber-sense.com		Active leak detection, smart analytics		FiberSense turns existing fiber optic cables into cost-effective sensing arrays, enabling water companies to continuously monitor underground assets that run parallel to fiber optic cables for damages and leaks. The hardware component, FiberSense’s interrogator unit, has 2 ports. Each port connects to a separate fiber path. Vibrations in the substrate surrounding the fibers can be detected for up to 40 miles (optical linear distance) down each fiber path. Each deployment is equivalent to 50,000 vibration sensing points, spaced every 10-15 feet (virtual vibration sensor spacing can be adjusted, with a trade-off between sensor density and range). FiberSense interrogator units are installed at standard fiber access points (e.g., a data center or client’s server room). Vibrations detected through the fiber are analyzed to identify and characterize vibration sources. Data is processed using proprietary algorithms. FiberSense provides continuous city-wide asset monitoring and leak detection coverage.		Vibrations that signify either dangers to the network (excavation) or leaks and bursts.		Not applicable		Data is collected and displayed on a dashboard. The data is run through an algorithm to identify areas of focus. 		All pipes are fine. The fiber ideally would be within 2-3m of the water pipe, however FiberSense have detected leaks from 25m away.		No restriction identified		Not applicable. The product does not make contact with the water within the pipe.		DigitalAsset is more mature and has been operational in some installations for more than 5 years. DigitalAsset has industry leading false negative and false positive performance of <0.02% and <0.7%. The DigitalLeak aspect was trialled in 2021. Projects have been completed in Australia and the UK.		FiberSense units install into standard internet equipment racks at any fiber access point, usually that is a client's data room or in a commercial data center.		No need to deploy active sensors		Small vibrations, from activity on the surface or larger pipe leaks, are detected 10’s of feet away from fiber. Large energy sources, such as excavators or jackhammers, can be detected up to 150 feet away. 		FiberSense operate a software as a service business model. 		Over a 5 year deal, the cost is around R75,103 per month (from $4,400 at the exchnage rate of 1 USD = 17.07 ZAR on 19/07/22).		DigitalAsset sends alerts during events which may pose a risk to the network (contruction work nearby).		Low flow rate and/or slow leaks have less energy and are harder to detect. Also, certain soil conditions are less conducive to deliver optimal leak detection performance.		https://techportal.isleutilities.com/technology/digitalasset-and-digitalleak/
https://fibersense.com/digitalasset/		https://fibersense.com/testimonials/		- Requires proprietary hardware for analytics
- Require pre existing fiber optic cables 
- Internet connectivity required to receive alerts		There is a possibility for remote support from Australia, this will require confirmation from the supplier 

		Atlantis Hydrotec and iSM 		CRALEY Group		UK		9		Mike Parker
mike.parker@craley.com		Sensing, active leak detection, smart analytics		Atlantis Hydrotec allows water companies to create high-speed communications infrastructure for telemetry and control using water pipes as a conduit. iSM uses an in-pipe Sensing Cable that acts as a fully distributed linear sensor against the traditional 'fixed location sensors'. The fibres are used as a distributed microphone for real-time monitoring over long pipe runs (leak detection, water hammer/pressure-waves, concrete pipe reinforcing wire failures etc.) and asset-perimeter/security applications. There is also a potential to use the spare fiber optic cable for either internal company use or use as a revenue opportunity. 		Acoustic and pressure		Not applicable		Event notifications are generated by the technology with GIS map identification of location.		Any pipe type and size are applicable.		No restriction		WRAS, ANSI, NSF.

All materials are standard for use in water systems and fully approved:
- HDPE
- Stainless Steel 316
- Nitrile butadiene rubber		CRALEY Group already has deployments of over 70 km in Catalonia, run as a combined community and commercial venture by the water company and an ISP. Other large-scale deployments are in progress, including an initial 20 km in Washington State (USA), along with projects in South Africa (Vodacom/Pivotel) and Eastern Europe.		A small-bore inner pipe (Messenger Pipe) is introduced into a water pipe via a special pressure adapter fitting, which interfaces with a standard water pipe fitting. 		Constant mains power supply		It can precisely locate leaks down to an
accuracy of several meters		The product is sold directly to water companies. Leasing options are also available.		Installation costs R252,181 per km (from £12,300 at the exchange rate of 1 GBP = 20.5 ZAR on 19/07/22).		The Sensing Cable only requires power
to one end and is totally passive along its
route (up to 40km/25 miles).		If the pipeline is damaged, the fibre pipe can also be damaged.		https://techportal.isleutilities.com/technology/atlantis-hydrotec-1/
https://www.craley.com/post/2018/10/31/new-ism-overview-leaflet		https://www.craley.com/casestudies		- Requires proprietary hardware for analytics
- Require pre existing fiber optic cables 
- Internet connectivity required to receive alerts		CRALEY group currently do not have any installations in South Africa however they have offices in various parts of the world including Israel and the Middle East. They have also been engaging in North Africa for a project and have also partnered with ELSACO who have substantial presence in South Africa

		LeakControl		RBS Wave Gmbh		Germany		8		G Gangl
g.gangl@rbs-wave.de
		Sensors, smart analytics		LeakControl records the through-flow inside the pipe using ultrasound technology. By monitoring the through-flow at hydraulically relevant points within the network a leak can be detected and is then allocated to a so-called “virtual zone”. This reduces the area of potential leakage in the network and consequently also reduces the efforts to locate it. The controls of the LeakControl station processes the recorded data and sends it to the LeakControl server. Depending on requirements the data can be evaluated via internet interface, the customer’s own control system or via stand-alone software. The modular system structure makes it possible to also integrate already existing measurements into the monitoring.		Ultrasonic (flow)		Not applicable		The cloud-based software displays the associated location and calculated quantity of water lost. The geographic location of the leak is shown clearly using Google Earth, to make advance location even simpler. Data can be easily accessed via the Website Application through the Internet Browser and support is available for all mobile devices. Smartphone or Tablet.		Any pipe type and size are applicable.		No restriction identified		Not applicable. The product does not make contact with the water within the pipe.		Unclear although it appears as though the LeakControl system has been deployed in the German state of Baden-Württemberg.		The sensors are installed into existing manholes, without drilling.		Needs contstant powering via the mains. Internet connection for data access		Leak defined to a zone		Likely a Saas arrangement. Sales partners for LeakControl are Netze BW, SebaKMT and Siemens.		Specific costs will need confirming with supplier		Sensors simple to install without
interrupting water supply		Requires additional sensors		https://www.rbs-wave.de/en/products/leakcontrol/				- Requires proprietary hardware for analytics
- Recorded data is captured and sent to the LeakControl server. Confirmation required on how this is done.
- Data visualisation through web based portal 		Sales partner for LeakControl is Siemens who have offices in Gauteng.

		BuntBrain		Bunt Planet		Spain		9		Ainhoa Lete
ainhoa.lete@buntplanet.com		Smart analytics		BuntBrain is an innovative, highly accurate water loss detection software platform for water distribution networks. Combining big data, cloud computing, and AI with hydraulic simulation and customer water metering knowledge, BuntBrain helps water utilities prevent pipe bursts, detect and identify anomalies (pressure drop, water quality problems, etc.) in the network, and increase the profitability of each water meter. BuntBrain addresses both leakage, through the LeakFinder module, and apparent losses, through the WaterMeters module. Data from network flow meters, customer meters, and other sensors are sent securely to the BuntBrain cloud at a frequency determined by the water utility. BuntBrain processes the information and provides alerts for leakage and other anomalies. It also provides information on leak size and identifies which pipes are most likely to be leaking and identifies customer meters that should be checked or replaced. Users access the results of the analysis online. BuntBrain‘s big data platform integrates smart meter data for calculation of KPIs and real-time recalibration of the hydraulic model.		Data processing from flow meters		Not applicable		After processing, the results can be viewed online through a web browser or on-premise interface.		Any pipe material		No restriction identified		Not applicable		LeakFinder has been proven at full scale by several water utilities in multiple countries. Water loss reductions from 20% to 52% have been achieved. Leak localization accuracy is <1000 ft radius. Leaks of <8 gpm have been identified. Recommendation for meter replacements have resulted in a 4 – 18 X increase in revenue compared to historic meter replacement programs.		Requires web based softare to be installed. Hydraulic model and SCADA integrated, uses existing hardwarre		Users access results online. 		It also provides information on leak size and identifies which pipes are most likely to be leaking and identifies customer meters that should be checked or replaced.		BuntPlanet is a service provider working with utilities via distributors, including a global distributionagreement with Siemens AG.		LeakFinder Module: CapEx is R789/km (from $74 at the exchange rate of 1 USD = 17.05 ZAR on 19/07/22), OpEx is R576/km (from $54 at the exchange rate of 1 USD = 17.05 ZAR on 19/07/22).		BuntBrain is a digital twin that allows analysis of “what if” cases using hydraulic simulation. It incorporates an online SCADA to monitor any asset in the network in real-time, for early detection of problems.		Requires additional sensors to make the most of the system		https://techportal.isleutilities.com/technology/buntbrain/
https://buntplanet.com/		https://buntplanet.com/solutions/buntbrain-leakfinder/		 - No proprietary hardware requirement
- Data from network flow meters, customer meters, and other sensors are sent securely to the BuntBrain cloud at a frequency determined by the water utility. 		Have partnership with Siemens  who have substantial bases in all parts of Africa, including South African office in Midrand.

		SENSIN 		SENSIN		UK		6		Joanna Sinnett
joanna.sinnett@hotmail.com		Sensors, smart analytics		SENSIN is a semi-permanent, battery-powered, wireless sensor that clips onto a valve spindle to electronically record the degree of rotation to which a valve is either opened or closed. This data, transmitted via GSM to the cloud, can be accessed via an app and dashboard. The degree of rotation is expressed as a percentage, accurately showing the user to what extent a valve is either opened or closed. SENSIN eliminates human error in valve operations, which is related to major network problems: inaccurate leakage reporting, inoperability within DMAs, supply interruption, unauthorised valve operation and customer service failure. Minute-by-minute valve movement data helps build a comprehensive picture of network-wide valve activity. SENSIN’s dashboard visually displays patterns and trends which can be used to optimise network management and address erroneous or unauthorised operations. Easy storage and retrieval of historic valve data is useful in event management, reducing the number of supply interruptions. Digitalization of valve networks helps water utilities become more energy-efficient and sustainable.		The degree of rotation to which a valve is either opened or closed		Optimising valve opening will help with network pressure management		Data is transmitted via GSM to the cloud and can be accessed via an app and dashboard. Alerts can be sent via the app or dashboard. Data can also be sent to a companies own dashboard.		No restriction identified		Confirmation required from supplier		Not applicable. The product does not make contact with the water within the pipe.		In December 2021, a live trial was carried out on a test rig at Kempton Treatment Works with Thames Water. 2 prototypes were successfully tested for a week, proving the technology. The final product design is now ready for manufacturing. SENSIN UK is currently in discussions with Thames Water to deploy SENSIN in problematic areas.		Requires separate sensor installation		Mobile connection for data access on app		No		Rental arrangement for the sensors		Each unit costs R204 - R305 per month (from £10 - 15 at the exchange rate of 1 GBP = 20.35 ZAR on 22/07/22).		The vibration sensor also detects abnormal movements that may indicate the unit is being tampered with or removed from the spindle. The phase two product will include an acoustic logger.		Requires additional sensors. Initial setup of valve status may require the valve to be fully opened and closed.		https://techportal.isleutilities.com/technology/sensin-sensor/				- Requires proprietary hardware for analytics
- Battery powered devices
- Data transmitted via GSM to the cloud		SENSIN has expressed interest in the South African market and has confirmed they will support any new installations through set-up and then followed by remote support.

		ORTOMAT-MTC		vonRoll Hydro		Switzerland		9		Thomas Puaschitz thomas.puaschitz@vonroll-hydro.ch		Measurement, smart analytics		The ORTOMAT-MTC leak monitoring system enables the locations of water leaks to be detected at any early stage. Water pipes operated under pressure can be checked or monitored for leaks quickly and efficiently – either permanently or temporarily. Using correlation technology, a leak site can be located with pinpoint accuracy between two loggers. Measurement data is transferred fully automatically and is made available online. The ORTOMAT-MTC permanently (24 hours) records the noise structure at the measuring point, whereby the daily times at which the least water is consumed (main measurement) are specially monitored. Using a highly sensitive vibration sensor, the device records the finest leakage noises in the pipeline network. In addition to noise levels, audio files which can be correlated to locate all types of leaks with pinpoint accuracy can also be recorded. As an advanced function, the device offers a HydroALERT monitoring system for the rapid detection of water abstraction from hydrants. The solution offers both acoustic loggers and cloud based software.		Vibration, acoustics		No automatic pressure management		Information from the system is always available online via the INFRAPORT web application. Users can log into INFRAPORT via a web browser and access their system independently from a mobile device. The locations and status of the devices installed in the field are documented in clearly laid out map and list views. Various report functions and interfaces (GIS) cover the requirements in daily use.		No restriction identified		Will need confirmation with supplier		Not applicable. The product does not make contact with the water within the pipe.		Unclear although vonRoll state that ORTOMAT leak monitoring is used world-wide and has been
tested thousands of times.		No local software installation is needed.		ORTOMAT-MTC can work with the existing broadband and extre-
mely well-developed mobile phone networks.		Specific leakage accuracy is unknown		vonRoll sell their technology directly to end users.		The CapEx and OpEx are at this stage unclear. The cost for a pilot project is R 58,686 (from $3,500 at the exchange rate of 1 USD = 16.77 ZAR on 25/07/22).		Expandable to include additional measurement parameters like pressure, flow rate, level etc				https://www.vonroll-hydro.world/en/industrial-sensors/product/ortomat-mt.html		https://www.detectionservices.com.au/case-studies/		- Requires proprietary hardware for analytics
- Battery powered devices
- Data transferred via existing broadband and extremely well-developed mobile phone networks
- No local software installation needed - Information is available online via the web application		The company currently has more than 3,000 sensors monitoring >2,500 km of drinking water channels internationally. These include installations in Europe, Asia and Africa. 

		UtiliOS.		UtiliOS SaaS		Australia 		9		(02) 8004 3570
team@utilios.io		Metering, smart data analytics		Intelligent software for smart water metering, giving utilities insights into their water network and losses. UtiliOS SaaS connects to any smart water metering device and any LPWAN network. UtiliOS SaaS can allow for the effective management of the network. District metering network maps can monitor water usage across the supply network for a view of non-revenue water loss sections via metering points and virtual meter setups. The software can also detect leaks. Leaks are detected within 24 hours with pin-point accuracy via GPS mapping and reported with automated alarms. Leak and excess use notifications are enabled for network managers via UtiliOS.		Data processing		Will need confirmation with supplier		Data from smart water meters is displayed on the UtiliOS dashboard. Alarms can be set up for certain events. UtiliOS accommodates a wide range of restful API end points, providing flexibility in accessing your usage data connecting to your legacy systems.		No restriction identified		Will need confirmation with supplier		Not applicable. The product does not include any hardware.		Unclear althoug UtiliOS state that their technology is being used by local councils and water utilities in Australia to help them monitor their assets. It is also being used in other industries (retail, transport, gas etc). 		Needs to be connected to existing hardware (smart meters). UtiliOS SaaS connects to any smart water metering device.		UtiliOS SaaS connects to any LPWAN Network.		Leaks are detected within 24 hours with pin-point accuracy via GPS mapping and reported with automated alarms. 		SaaS		Specific costs will need confirming with supplier		Setting up water leak and excess water use alarm parameters is easy. Automated alarms can be received via SMS and/or email to both network managers and clients.

		Relies on having smart water meter in place		https://utilios.io/utilios-for-water-utilities/		https://utilios.io/projects/		- No requirement for proprietary hardware
- Data transferred via cellular or non cellular connectivity  is required between a smart meter and UtiliOS. 
- No local software installation needed - web based portal is used		To date it seems that the solution has only been applied in Australia however the supplier is aware of the market need in South Africa and is open to exploring the region if there is enough interest. 

		Terra15
		Terra15		Australia		9		info@terra15.com.au
+61 484 734 533		Measurement, smart analytics		Terra15’s pipeline monitoring solution uses fibre optics to provide 24/7, live, continuous monitoring at all locations along a pipeline, locating leaks and detecting other risk factors such as tampering, hydrant usage, construction activity and pressure transients. This solves many of the inadequacies of current pipeline monitoring alternatives. The solution uses standard fibre optic cables that run in parallel and within metres of the pipeline, including cable that may already exist (e.g. for telecommunications). It comprises the proprietary Treble DAS (Distributed Acoustic Sensing) interrogator, and the Alertis advanced analytics software. Specifically, the Treble interrogator turns the cable into tens of thousands of software-defined acoustic sensors covering large distances, enabling digital and remote oversight of the asset. In effect, every metre of the fibre cable acts like an acoustic microphone or a fast strain gauge. Vibration data is processed by Treble system at site. Data is sent to the Alertis Cloud and then passed on to Alertis Portal for remote viewing. Alertis Portal provides situational awareness including map locations, live audio feeds, vibration analysis, alerts for specific events of concern along the pipeline as soon as an issue is identified.		Vibration, acoustics		No automatic pressure management		Data is sent via internet to the assure platform which analyses it and presents the data on a dashboard which inludes map locations and live audio feeds. The data can also be sent to third party databases through API.		The solution is cost effective for use in any large diameter pressurised pipelines, including above or below ground freshwater or wastewater pipelines, and pipelines constructed of any material such as cast iron, concrete, or plastic. 		Will need confirmation with supplier		Not applicable. The product does not make contact with the water within the pipe.		Currently case studies for pipeline monitoring are not public. The Treble DAS technology has been used for reservior monitoring, dam monitoring and earthquake monitoring in Australia with multiple case studies available.		 The solution uses standard fibre optic cables that run in parallel and within metres of the pipeline, including cable that may already exist (e.g. for telecommunications). Fibre cables need to be in close proximity to the pipeline. Access to the fibre needs to be granted.		Internet connecton to access dashboard		Confirmation needed from supplier		SaaS		The fully-managed monitoring service can typically be provided from R 23.38 /m per year (from A$ 2 at the exchnage rate of 1 AUD = 11.69 ZAR on 27/07/22). There are no CapEx requirements.		No requirement to provide wireless telemetry or deliver power to the sensing points.		Requires fiber cables to be near the pipeline.		https://terra15.com.au/pipeline-monitoring/		https://terra15.com.au/seismic/		- Requires proprietary hardware for analytics
- Data transferred via 4G to the cloud. 
- No local software installation needed - web based portal is used
		Terra15 do not have any installations in South Africa at the moment, but they do have some potential partners that have presence in South Africa. Terra15 will fly to South Africa during set-up and commissioning and then, as the system is cloud maintained, Terra 15 can support from their head office in Australia after the initial commissioning phase is over.  

		PipeMinder-T and RADAR		Syrinix		UK		9		
Chris Hegley chris.hegtey@syrinix.com		Sensors, smart analytics		Syrinix's Pipe-Minder- T provides real-time, fully automated, highly sensitive leak detection, leak location and burst alerts for critical water pipelines in the utility, irrigation and industrial sectors. It automatically and continuously monitors water pipelines through a combination of sensors including hydrophones, geophones, pressure sensors and flow monitors. It provides surveillance and detection services that augment simple burst alerts whilst extending the "snapshot view" of existing physical survey methods to a continuous, automated basis. Intelligent cloud based software (RADAR) learns and stores the data associated with a pipeline's normal cycle and continuously compares real time data sets to capture small changes. RADAR is a powerful cloud-based data analysis platform that collects, analyses and alerts on water network data from Syrinix PIPEMINDER pressure and flow loggers, water quality sensors, SCADA systems and third party data loggers and data platforms. Transmission over 3G (4G by December) to our Cloud platform (RADAR)		Acoustic, flow, pressure		No automatic pressure management. With PIPEMINDER-ONE and RADAR, connected water quality sensors can be reported in sync with pressure data and events, providing deep insights into potentially harmful network behaviour.		Data is transferred via quadband 3G for conditioning, filtering and interrogation, all of
which is undertaken automatically using a stochastic model and bespoke algorithms. It is presented on a web interface.		Trunkmains application. 		Will need confirmation with supplier				The PipeMinder-T has been used globally. Case studies with Thames Water (UK) and Crossrail (UK) showcase how sucsessful the technology is.		RADAR collects, analyses and alerts on water network data from Syrinix PIPEMINDER pressure and flow loggers, water quality sensors, SCADA systems and third party data loggers and data platforms.		Uses a standard SIM card for communication of data via 3G. Can be mains powered or battery powered.		Burst locations can be identified.  Using accurate GIS mapping data, the onset time of the pressure wave, and the wave speed of the pipe are calculated. This algorithm quickly analyses the event and alerts the burst location		Unclear at this stage.		Specific costs will need confirming with supplier		Can be battery powered (1-3 years) or even powered by a solar panel.		Mains power supply is needed; battery
powered unit only lasts 6-9 months.		https://www.syrinix.com/uk/technology/pipeminder-t/		https://techportal.isleutilities.com/media/legacy_tag/2011/03/Syrinix_Thames_Water_Case_Study.pdf		- No need for just proprietary hardware , other data sources can be utilised.
- The device can be mains, solar panel or battery powered
- Data transferred to the cloud via 3G (this will be 4G in December 2022). 
- No local software installation needed - web based portal is used
		Syrinix has expanded their global distribution with new partner announcements in both Turkey and South Africa. In March 2022, Syrinix partnered with  WRP Consulting Engineers in Pretoria to bring their solution to the Soutrh African market.

		E.A.R		Sainte Lizaigne		France		9		Steve Leigh
steveleigh@groundbreaker.co.uk
+44 1379 741993		Sensors, smart analytics		Sainte Lizaigne has developed a networked acoustic leakage detection system using hydrophones in direct contact with the flow inside a pipe. Direct acquisition of waves/noise in the water column enables highly sensitive leak detection in pipes of any size or material (including plastic). Individual devices are installed approximately 600 - 900m apart (depending on pipe material) in a permanent network. Using triangulation, leaks can be localised to ~1m within a few minutes of occurring, facilitating speedy repair and minimising damage and losses. Data is transmitted over public communications networks to a cloud based platform, with an integrated Google Maps based GIS system for real time leakage management.		Acoustic signal		Not applicable		Data is transmitted via cellular transmission to SebaCloud where it is displayed in a dashboard with an integrated Google Maps based GIS system.		This technology can be used on any pipes.		Will need confirmation with supplier		WRAS approval		EAR has been deployed in nearly 1,000 locations in France and Belgium with excellent results. One example: 42 units were installed in Saint Esteve (France) and 30 leaks were found within 5 months, saving an estimated 193,000 m3 of water.		The sensors are attached to the pipe using a universal saddle clamp, suitable for any pipe size or material. The acoustic sensor is inserted into pressurised pipes using a well-known hot tapping technique. Each device has a radio transmitter for connection to public cellular networks, so no additional telemetry infrastructure is required.		Internet for Google Maps based GIS system for real time leakage management.		Using triangulation, leaks can be localised to ~1m within a few minutes of occurring, facilitating speedy repair and minimising damage and losses		Direct sales with an annual license fee per client (utility).		Each device costs R 38,241 (from £1,880 at the exchange rate of 1 GBP = 20.34 ZAR on 27/07/22). An installer training package is available for R 22,375 (from £1,100 at the exchange rate of 1 GBP = 20.34 ZAR on 27/07/22).		The sensitivity of the acoustic sensor is high, even over long distances. Costs are kept low through the utilisation of existing telecoms networks and cloud software solutions.		Excavation and tapping of existing water mains could potentially add to the cost. However, this can largely be avoided by careful planning and coordination with other repair or construction works. As the device is in contact with water, relevant SA approval will be needed.		https://techportal.isleutilities.com/technology/ear-fixed-network-leak-detection/				- Requires proprietary hardware for analytics
- Data is transmitted over public communications networks to a cloud based platform		Sainte Lizaigne has an office in Africa.

		FIDO  https://www.fidobank.app/		FIDO Tech		UK		9		Victoria Edwards
vedwards@fido.tech		Sensors, smart analytics		FIDO (Free Intelligent Domain Observers) AI is a software-as-a-service (SaaS) end-to-end leak detection cloud AI solution which identifies leak/no leak and the size of leaks to reduce the run time of each leak and remove false positives and human error in analysis. It is 92% accurate and FIDO's leak sizing is unique to prioritize the maintenance work. FIDO uses differential analysis algorithm and the world’s largest library of leak data to deliver instant results. It has the unique data set of including in-pipe data from the FIDO bug when it has been used to collect data from within the pipe taking audio, speed and turbulence data. The FIDO bug is a 49-mm 49.5-gm low-cost simple MEMS device that is designed to cover any part of the water network to deliver data to FIDO AI for real time data analysis. The bugs attach to any hydrant, stop tap, and also customer boundary boxes such as Atplas boxes. The FIDO bug can also act as a listening stick - picking up low vibrations. By empowering the engineer to detect and pinpoint leaks quickly, FIDO reduces the time to repair.		Acoustics, speed and turbulence		Not applicable		FIDO AI can analyze data from FIDO devices or leak noise data from acoustic loggers (from any manufacturer) to provide leak probability and estimates of leak location and size, delivered directly to the FIDO App on engineers’ phones. Communication is done via cellular (3G, 4G, 5G).		There is no limit to the depth or material of the pipe. The minimum size pipe is 60mm. FIDO1 is in use up to 200mm.		Will need confirmation with supplier		DWI Reg 31 (UK)		In September 2019, FIDO TECH was part of United Utilities’ (UK) Innovation Lab, subsequently signing a 5-year framework agreement, and in phased deployments/pilots with 6 others UK water utilities including Thames Water, Anglian Water and Severn Trent. FIDO is also in contract with Queensland Urban Utilities through local distributor Detection Services, and under license in South Africa. A case study in Thames Water trial showed that the leak detection efficiency increased by 300%, analysing 35,000 acoustic files in 2.5 hours with 100% accuracy.		The bugs attach to any hydrant, stop tap, and also customer boundary boxes.		Mobile data is required. Data is sent to an app to detect the leak.		Can locate leak.  It is 92% accurate and FIDO's leak sizing is unique to prioritize the maintenance work. 		SaaS		The monthly subscription fee for the AI system with <4000 loggers is R 406,301 (from £20,000 at the exchnage rate of 1 GBP = 20.32 ZAR on 27/07/22). The FIDO hardware costs R 50,788 (from £2,500 at the exchnage rate of 1 GBP = 20.32 ZAR on 27/07/22) for 3 sensors, 2 logger holders and a stick head. 		FIDO is
hardware agnostic		The FIDO bug has a potential risk with the heat if deployed for long periods of time in the chamber.		https://www.fido.tech/		https://www.fido.tech/case-studies/		- Requires proprietary hardware
- Data transfer is done via cellular (3G, 4G, 5G).		FIDO have partners in South Africa called Palmenviro

		Active Sonar Leak Detection		Sytewave		Australia		8		Michael Purvis
michael@sealwatertechnology.com		Measurement, smart analytics		Sytewave’s proprietary Active Sonar Leak Detection service pinpoints leaks in water pipe networks. Active Sonar Leak Detection is based on a patented shockwave signal generation technology. The shockwaves do not stress or damage pipes, as validated by Detection Services (Australian leak detection provider) and in a recent trial with South East Water in the UK. Sytewave’s signal generator is attached to a fire hydrant valve while the pipe is in service. No shutdown is required. The signal interacts with a leak, which changes its noise characteristics, then returns to the instrument. The time it takes for the changed signal to return to the instrument is used to precisely calculate the distance along the pipe between Sytewave’s instrument and the leak. Sytewave can detect leaks up to 4.7 mi away, locating them with an accuracy of +/-3 ft. In testing so far, the smallest leak detected was approximately 0.5 gpm. Sytewave is setting up a lab to continue research into the sizes and shapes of leaks that can be detected. It should be noted that currently, only the physical hardware is developed and the software is in development. Currently data processing is on a hard disk and carried out on a computer.		Acoustics, detected by sending a shockwave down the pipe. It is not reliant on leaks making noise.		Not applicable		Once fully developed, the logger would send the data to a cloud based platform where it can be viewed in graph form. Currently, work is being done to automate the data processing to detect and localise leaks.		The systems was designed to work on >200mm pipes. It has proved effective on 600mm pipes and trunk mains. Some applicatios on smaller distribution lines have been ok. There is a maximum pressure of 300kpi. 		Will need confirmation with supplier		Not applicable. The product does not make contact with the water within the pipe.		After an Active Sonar Leak Detection survey of a swimming pool in Australia, repair of the leaks identified led to a reduction of unaccounted water losses from 1.5 – 3 gpm to 0.2- 0.4 gpm. In a recent trial with South East Water in the UK, a transient pressure logger did not detect any changes to the base data during the Active Sonar Leak Detection scan, demonstrating the non-destructive nature of Sytewave’s shockwave generation technology.		Access to fire hydrants is required.		Connection to cloud would be a requirement when software is fully developed		Sytewave can detect leaks up to 4.7 mi away, locating them with an accuracy of +/-3 ft.  		SaaS		CapEx is R 160,018 per unit (from $9,500 at the exchnage rate of 1 USD = 16.84 ZAR on 27/07/22). A cloud processing subscription fee is also applicable, but this is currently unclear.		Sytewave estimates reductions in the costs for customers’ existing leak detection programs of up to 70%. One inspector covers 6 to 7 km per day compared to Active Sonar which covers 40 to 50 km per day equaling roughly 12 readings per day.		There is currently a measurement blind spot, reaching 2000 ft out from the instrument, i.e., no leaks are detected in the first 2000 ft. This can be reduced to 260 ft by using 2 instruments: one to produce the signal and another at the next hydrant or washout for recording.		https://techportal.isleutilities.com/technology/active-sonar-leak-detection/		Website access issues		- Requires proprietary hardware
- No data transfer method at the moment. Data collected on hard disk and then processed on computer. 		The technology is currently at proof-of-concept stage, and the supplier has stated that South Africa is a region of interest given that the correct local partners are identified. This will likely be after the solution has reached a TRL 9 which requires software development.

		PipeScanner (Aquabrella)		Aquaint		The Netherlands		9		Hector Hernandez Delgadillo
info@acquaint.eu		Asset condition monitoring		The Aquabrella is a pipeline inspection tool that measures or detects pipe wall thickness, misalignments, wire breaks in PCCP, coupling offsets and leakages. This condition assessment information can be used to determine remaining pipe life and prevent failures. The tool is based on the pigging principle and has been designed with the flexibility to cope with changes of >24” diameter and 1D bends (bend with a radius of 1 x the pipe diameter). It can be launched via manholes (reduced bore), T & Y-pieces and inserted into the pipeline by hand. Furthermore, the tool maps the pipeline with 1 m accuracy to improve pipeline isometrics and simplify the location of pipeline features where necessary. The Aquabrella incorporates a suite of sensors. Ultrasound is used to measure wall degradation and coupling offsets. The XYZ mapping and accelerometer sensors measure the pipeline position and location, misalignments, large obstructions and bore reductions. Two hydrophone sensors detect leakages. Two hydrophones are used to detect leakage. Odometer wheels are used to specify the exact location of any feature that is detected or measured. A HD 4K video camera is used for verification of features.		The Pipe Scanner measures wall thickness degradation, leaching, corrosion and deterioration due to H2S. It also has a hydrophone for acoustic leak detection.		Not applicable		Pipe Scanner measurement data can be transmitted to the Cloud Environment automatically. Algorithms and data models analyse. The data is available on the designated dashboard within 1 day.		The Pipe Scanner is suitable for use with asbestos cement, cast iron, steel and HPDE/PVC pipelines with diameter ≥ DN50.		Will need confirmation with supplier		Unclear at this stage.		The technology has been tested and proven by Wetsus for water applications. Measurements in various pipe materials (e.g. PVC, HDPE, cast iron, asbestos cement) were verified.		Requires access to the pipeline for deployment.		Unknown		Odometer wheels are used to specify the exact location of any feature that is detected or measured		Direct sales		Inspection costs, including reporting with multi sensor range, vary from R 255 - 510 /m (from €15 -30 at the exchnage rate of 1 EUR = 17.01 ZAR on 27/07/22), depending on pipeline diameter, length and failure modes.		The Aquabrella is the first and only inline inspection tool using ultrasound sensors for this specific application. Over 90% of failure modes are detected with a single inspection. The data produced are dense, absolute and reproducible measurements, allowing asset owners to pin-point areas of increased risk of failure and act accordingly.

		The technology can monitor 8hrs/14km/day.		https://www.acquaint.eu/en/solutions/pipe-scanner/		https://www.acquaint.eu/en/cases/		- Requires proprietary hardware
- Data transferred to the cloud automatically. Means of transfer needs confirmation.		There is a possibility for remote support from the Netherlands, this will require confirmation from the supplier 

		Sedaru software		Sedaru		USA		9		paulhauffen@sedaru.com		Smart analytics		Sedaru advances utility management beyond smart operations, incorporating and applying IoT-enabled sensor networks with traditional work management, driving the enterprise with a sophisticated simulation engine to optimize field and system operations, system capacity analyses, water loss management, leak & break response, dynamic asset management, and more into one, connected, cloud-based business operating platform for municipalities. The system evaluates SCADA, AMI, and hydraulic data to identify, track, & mitigate non-revenue water


		SCADA data - Flow, pressure, temperature, vibrations etc.		Not applicable		Sedaru is a true SaaS, mobile application including software user interface, functionality, and data hosting/data management (with a hybrid approach offered around local or cloud hosting).		No restriction identified		No restriction identified		Not applicable		Sedaru has sold throughout the United States, to both large and small utilities, totalling approximately 1.5M water service connections. Case studies have been completed around streamlining workflows for leak detection, customer service, and water meter maintenance.		Sedaru interfaces successfully with all the major functional groups within the utility, and the systems that serve them, including GIS, CMMS, SCADA, LIMS, AMR/AMI, and the hydraulic model.		Mobile data/WiFi for app		Leak pinpointing and advanced analysis is possible		SaaS		Sedaru claims 10-15% increase in cost reduction or cost avoidance across energy, water loss, water quality, and field productivity.		Uptime to start is extremely quick with low IT and maintenance requirements to the customer, 		No information on results achieved for leakage reduction applications		https://sedaru.com/		https://sedaru.com/category/news/		- No need for proprietary hardware
- Data transferred to the cloud via WiFi/Cellular		No current South Africa installations. However Sedaru has been acquired by Aquatic Informatics, and will join Danaher’s Water Quality platform.  The Danaher’s Water Quality platform partners with technology companies such as Hach, which have South Africa bases.

		InflowSys		Inflowmatix		UK		9		Robin Bell
robin.bell@inflowmatix.com		Sensors, smart analytics		InflowSys™ comprises a suite of pressure sensing hardware, data management and analytics which provides a turn-key solution for unprecedented operational, network and asset performance insights. A cost-effective hydraulic monitoring device, InflowSense™, enables continuous, high-resolution (128 Samples/s) and high-accuracy (0.1% FS) pressure monitoring and analysis. Working symbiotically with the InflowSense™ device is InflowNet™, a secure industrial IoT data management platform and visualization application. This platform is highly scalable, secure, fault-tolerant, and capable of managing significant volumes of data. The high-frequency, statistically summarized pressure data captured by InflowSense™ is transmitted from the field to a central point via wireless communications technology, where it is visualized through InflowNet™. A powerful, data-driven analytics engine, InflowSolve™ (tightly integrated with the InflowNet™ platform) transforms vast amounts of data into profitable actions, providing insights into anomalous hydraulic behavior and the relationship to pipe condition. Inflowmatix has introduced a revolutionary approach in the analysis of pressure data by implementing a patented algorithm termed Cumulative Pressure Induced Stress (CPIS™). CPIS™ is calculated at all device locations and visualized through InflowNet™. This single metric encompasses the magnitude and frequency of each individual pressure cycle at 128 samples/s and provides insight into unsteady hydraulic behavior and its relationship to pipe bursts and asset deterioration.		Pressure		Not applicable		Cloud Web application to deliver insights via a network narrative
		No restriction identified		0-20 bar				The system has been deployed at at total of 8 utilities in the UK and Europe. One successful case study took place over a 1-month period, identifying significant transient and dynamic pressure variations which contributed to bursts and high leakage in the area. Pump improvement works eliminated pressure transients, resulting in a 70% reduction in burst rate, OpEx savings totalling 5x investment cost and a 3-month payback.		Smart high frequency pressure measurement devices required (proprietary)		Internet to access cloud web application		Leak pinpointing is possible		Direct sales for hardware and SaaS for analytics		Inflowmatix sells a starter kit comprising 30 InflowSense™ devices and a 1-year subscription for software and data hosting at the cost of US$24,199 (this was a discounted rate for TAG members, so the real price may be slightly higher). It is suitable for deployment across several DMAs.

		Fully scalable platform for device and data management, basic analyses & integrations
		Required proprietary hardware		https://techportal.isleutilities.com/technology/inflowsys/
https://inflowmatix.com/		https://inflowmatix.com/case-studies/		- Required proprietary hardware for analytics
- Battery powered devices
-  Data transferred via 4G/3G/2G
- Data visualized through web based InflowNet™ platform		Currently there are only EU based clients. Inflomatix are owned by SUEZ who have wide operation in Africa.

		Baseform		Baseform		Portugal		9		Kenneth C. Bossung
ken.bossung@baseform.com		Smart analytics		Baseform is a comprehensive cloud-based software solution for water and wastewater utilities. It is used for strategic infrastructure planning, predicting and locating breakages to reduce water loss, detecting abnormal events in the network (leaks, bursts and other), managing water meter renewal plans, analysing customer consumption, reducing infiltration and inflow (I&I), and controlling sanitary/combined sewer overflow liability. Baseform connects to all available operational, asset, and commercial data (SCADA, GIS, CMMS, billing, AMI, etc), incorporating all available history and continuously updating, monitoring, diagnosing and predicting the infrastructure, demands, inefficiencies and service. Baseform provides the ability to manage operations and infrastructure assets in real-time for greater operational efficiency, enhanced lifecycle asset management, and reduced costs. Current operational systems continue to be used as before. A solution for unlimited utility users, Baseform is used by directors, managers, operators, and finance personnel, with configuration available for each user profile.		SCADA data - Flow, pressure, temperature, vibrations etc.		Not applicable		Dashboard visualisation		Not applicable		Not applicable		Not applicable		Baseform has been commercially implemented in the US, Europe, and the Middle East, monitoring over 225,000 km of networks. On the wastewater side, a large utility increased their ability to accurately quantify and predict I&I by 45%, proactively managing discharges and treatment. Significantly better identification of problem areas delivered an I&I reduction of 20% and a 7.5% reduction in treatment and pumping costs, through improved asset prioritization.		Baseform connects to all available operational, asset, and commercial data (SCADA, GIS, CMMS, billing, AMI, etc)		Internet connection constantly required		Leak size determination may be possible		SaaS		R99/km/month		Combines asset management and leak detection in one platform		Many utilities feel they do not have sufficient data, or that their data is not reliable or consistent in format. For this reason, Baseform has invested deeply in internal analytics to make data compatible in time and space and fill in the blanks where data is missing.		https://baseform.com/np4/product/		https://baseform.com/np4/news/		- No need for proprietary hardware
- Data transferred to the cloud via WiFi/Cellular		There is a possibility for remote support from Portugal, this will require confirmation from the supplier.

		HARVI		EMAGIN		Canada		9		mariam@emagin.ca
+1 (226) 476-3230		Smart analytics		HARVI is a real-time operational intelligence platform that reduces cost and risk in the operation of critical assets though simplification of real-time decision-making. By creating real-time recommendations on critical drivers HARVI helps shift operations from reactive response to proactive control. HARVI learns off a wider assortment of data, including weather and electricity data, and runs simulations to suggest an optimal system operating mode. It essentially creates a virtual clone of a utility's physical infrastructure on the cloud, enabling operators and engineers to optimize and understand the dynamics of the system in real time. HARVI provides: 1) optimized operational decisions for the next 24-hours; 2) system-wide software-sensing, eliminating the for expensive hardware sensors to monitor hard-to-measure system parameters; 3) alerts for proactive detection and management of anomalies; 4) real-time prediction for emergency preparedness; 5) GIS-based spatial visualisation of system KPIs; 6) a virtual assistant allows operators to ask the platform questions about future system behaviour in plain language without the use of complex scenario-analysis engineering modelling software.

		SCADA data - Flow, pressure, temperature, vibrations etc.		No automatic pressure management, optimisation enables operators to perform parameter management		The intelligent dashboard and interactive virtual assistant display analytical results in a simple yet effective format, giving access to information such as daily outputs, optimized pumping schedules and possible system alerts.		Not applicable		Not applicable		Not applicable		HARVI has been implemented in Canada, the United States, Singapore and China for optimisation applications. United Utilities have partnered with Emagin to develop HARVI.  To give an example, if there is a burst it will suggest rerouting water to avoid excessive leakage in this area. Initial results appear promising, with a ~22% cost saving in pilot areas. Regional rollout is expected throughout the 2020-2025 period		HARVI integrates seamlessly into existing SCADA systems and requires no additional resources; all computation takes place in the cloud		Connection to cloud		Leak pinpointing and advanced analysis is possible		SaaS		HARVI is priced based on the amount of water/wastewater the facility produces or treats (measured in Megalitres, ML). An annual subscription fee is paid monthly. The rate for drinking water utilities is £0.77/ML. This pricing structure means smaller utilities pay significantly less than larger entities because they treat less water.

		System agnostic, that means it is flexible enough to integrate with existing SCADA systems of wastewater treatment infrastructure. Thanks to adaptable algorithms it can be applied over various infrastructure types within a short period of time. HARVI does not require local servers or computing hardware. 		HARVI is mainly used for system optimisation however utilities are engaging with HARVI for leakage applications as well. Some clients have also expressed security concerns regarding access to SCADA. EMAGIN has addressed this challenge by only accessing the SCADA historian and using end-to-end encryption. 		https://www.innovyze.com/en-us/products/emagin		https://www.innovyze.com/en-us/case-studies		- No proprietary hardware requirement
- No data transfer - uses simulations
- Internet connection for visualisation		EMAGIN has been taken over by Innovyze / Autodesk, who have offices in Johannesburg.

		Aquasuite BURST		Royal HaskoningDHV		The Netherlands		9		Thomas Woolley
Tom.Woolley@rhdhv.com		Smart analytics		Aquasuite BURST is a software solution that uses highly accurate pressure and flow predictions to reduce the time to repair new leaks, bursts and breaks. The first module within Aquasuite BURST is BURST Alert. BURST Alert uses AI and machine learning to predict pressure and flow patterns at sensor locations within the area supplied with drinking water. The predictions are typically accurate to 97 - 99%. With a highly accurate prediction, BURST Alert is able to test incoming data from sensors against predictions as and when data is reported. When the field data varies from the predicted data, BURST Alert raises an alarm for a new leak, burst, or break. Should the leak start small, BURST Alert uses an algorithm to aggregate the data over the following hours and compare this with the aggregated prediction; this provides the ability to detect small leaks. When BURST Alert has detected a leak (“leak” includes bursts and breaks) and estimated its volume, the next module, BURST Find, is used to locate it. BURST Find uses a hydraulic model and pressure sensors to locate the leak in real-time. It calculates the effect of the leak in the model and compares this to the measured effect at sensor locations. The most probable burst location is the location where the modelled and measured effect are most alike. Used together, BURST Alert and Find dramatically shorten the time taken to detect and locate new leaks, bursts, and breaks.		AI that takes in pressure and flow data to predict leakage.		Not applicable		It provides a cloud-based interface to AI, providing network and leakage experts real-time understanding of network performance, allowing them to react in a timely, targeted manner. Alarms can be set to alert utilities to new leaks.		Not applicable		Not applicable		Not applicable		BURST has been deployed by PWN, Oasen, Brabant Water, Waterbedrijf Groningen, Dunea, and WML in the Netherlands – serving a total of 5,000,000 customers. It is shortly to be deployed by two UK water utilities. Oasen has published several case studies on their website showing the benefit they have achieved by vastly reducing their time to repair for leaks and breaks.		Can use existing hardware. Requires pressure and flow sensors already in the field that can link with the AI.		Requires accurate data from field sensors, delivered frequently (15-minute readings at least once per hour).		Can estimate leak volume and location		SaaS		The BURST Alert and Find setup fee is R 134,628 per DMA/zone (from $8,000 at the exchange rate of 1 USD = 16.83 ZAR on 27/07/22). The annual subscription is R 10,097 per year per DMA/zone (from $600 at the exchange rate of 1 USD = 16.83 ZAR on 27/07/22).		Real time solution		BURST Find requires between 6 to 10 pressure sensors per pressure zone to function.		https://aquasuite.ai/en/products/burst/		https://aquasuite.ai/en/customer/oasen/		- No proprietary hardware requirement
- Data communication via Industrial Ethernet TCP/IP cables for linking the physical server to the PLC
- MS IIS (Internet Information Services) is applied to provide web-based visualisation from the Aquasuite Server, 		South African company with five office locations in the region.

		PiaBox		Hydroko		Belgium		9		Marco Indigne
marco.indigne@hydroko.com		Metering, smart data analytics		PiaBox, is an easy-to-install, combined smart meter and valve device with leak detection features. Alongside standard digital smart water meter functionalities, it has pressure and acoustic sensors for leak detection and localisation. The polymer meter-valve device is installed on the customer side, utilising the NB-IoT protocol for 2-way communication with the data platform. PiaBox is part of Hydroko’s HydroKonekt, a modular drinking water metering management platform. Data from PiaBox's acoustic and pressure sensors are processed by a cloud platform called HydroSense. HydroSense can detect leaks both in front of (in the distribution network) and behind the meter (in customer properties). Alongside data processing, HydroSense provides actionable information via dashboards, supporting data-driven water network management. HydroSense also features an API for integration with other solutions such as ERP and GIS systems.		Pressure, acoustics		Unknown		The data from PiaBox is processed and sent to Hydroko's dashboard. This also features an API for integration with other solutions such as ERP and GIS systems. Communication between the device and platform happens over the NB-IoT protocol.		It can be installed on an in-line water meter. Work on a concentric version is ongoing.		Will need confirmation with supplier		The water meter aspect has been approved for use in Belgium. Relevant accreditation will be needed for SA.		1,500 prototype devices have been installed across Belgium, Spain, Italy, Hungary and France, as part of a Horizon2020 project. This pilot confirmed the reliability of PiaBox and the communications and data platforms. In France, a considerable number of leakages (5 per 100 installed devices) were detected in the distribution network.		Requires hardware installation . Cannot integrate with existing SCADA		NB-IoT coverage is required for efficient data tranfer.		Leak localisation is possible		Licensing platform subscriptions, implementation consulting, direct hardware sales per public tenders of water utilities and local distributor partnerships.		Depending on device configuration, providers and project size, PiaBox costs R 2,985 - 5,970 (from €175 - 350 at the exchnage rate of 1 EUR = 17.06 ZAR on 28/07/22).  Use of the Hydrosense platform costs R 85.29 - 170.6 per device per year (from €5 - 10 at the xchnage rate of 1 EUR = 17.06 ZAR on 28/07/22). The communications service costs an additional R 34.12 - 102.35 per device per year (from €2 - 6 at the exchnage rate of 1 EUR = 17.06 ZAR on 28/07/22). 		The PiaBox device can also function across Sigfox and LoRa networks. The system is being tested with simulated cyber-attacks, in collaboration with ethical hackers.		Doesn't yet work with concentric meters. 		https://hydroko.com/home				- Required proprietary hardware for analytics
- Battery powered devices
-  Data transferred between device and cloud via B-IoT protocol.
- Data visualed on web based platform		PiaBox is able to support installations in South Africa through their local partner.

		WaterSign		Tavlit		Israel		8		Hanan Itzkovitch
Hanan@tavlit.co.il		Sensors, smart analytics		WaterSign enables real time monitoring of water usage at multiple points with a single sensor. One flow or pressure sensor is installed at the head of the system, such as an entrance to an apartment block or distribution main; markers, which are hydro-powered (non-electrical) mechanical devices, are installed at each point of consumption (e.g., each house or apartment). By slightly disrupting the flow at regular intervals, the markers create unique flow and pressure signals in the whole water system (because water cannot be compressed, whatever happens at one point in the system can be detected at another). The sensor picks up these disruptions. Up to 20 markers can work simultaneously, ‘transmitting data’ to the sensor via pressure and flow changes. However, each marker disrupts the flow in a unique way. Consequently, even though a single sensor is receiving information from multiple points at once, the system can algorithmically separate data from individual markers to calculate water consumption and detect irregular behavior, bursts, and leaks at each individual point of consumption. One sensor can monitor 40 markers, of which 20 can work simultaneously (with more than 20 they work in series). In current trials, markers are installed up to 5,000 ft from the sensor.		Flow, pressure		Unknown		The data from each sensor is sent to the cloud where it is processed by an algorithm and displayed on a GUI
online monitoring dashboard. This can be viewed on a computer or smartphone.		Markers are currently available for pipe sizes of 1.5 in and 2 in.		No restriction identified		Needs to be confirmed with supplier.		Tavlit started a second round of pilot trials in February 2020 in an irrigation system in Israel, deploying one sensor with 10 markers. This pilot includes identification of leaks and bursts across the system. All pilots to date have been in irrigation systems.		Markers need to be installed at each point of consumption in the area (every house or flat).		The WaterSign controller is the only component that requires power and a connection to a communications network.		Possibility of leak localisation needs confirmation with supplier		Direct sales		CapEx for the sensor unit is approximately R 25,660 (from $1,500 at the exchnage rate of 1 USD = 16.78 ZAR on 28/07/22); markers cost approximately R 1,678 each (from $100 at the exchange rate of 1 USD = 16.78 ZAR on 28/07/22). Software costs are included in CapEx, meaning there is no additional SaaS fee.		WaterSign can be applied to any part of a network where flow measurement and burst, leak, and water theft detection is required. Examples of this are apartment blocks, ends of distribution networks, or irrigation systems.		Transmitting pressure signals over long distances and air pockets in pipes could pose challenges.		https://watersign.co.il/		https://watersign.co.il/field-trials/		- Required proprietary hardware for analytics
-  Data transfer method is unclear
- Data visualised on web based dashboard		Tavlit has operations in South Africa.

Israeli suppliers benefit from the South Africa-Israel bilateral trade agreement to incentivise the introduction of water-related technologies from Israel to the South Afrcian water sector.

		Aquify		Aquify/Exelon		USA		9		Director, Business Development
Carlo Cavallaro
Carlo.Cavallaro@exeloncorp.com		Measurement, smart analytics		Boundaries of defined zones are created using flow and pressure sensors across the network. The data from the sensors is processed through a cloud-based machine learning (ML) and artificial intelligence (AI) platform, and gives Aquify’s 24-hour control center provides insight into network behaviors, operational response and system losses. Leak is defined to a search area and then teams are sent out for leak pinpointing. 		Pressure , flow		Unknown		Leakage graphs to show leakage incidents		No restriction identified		No restriction identified		Not applicable		Aquify has around 7 case studies all based in the USA including a villgae in Chicago where successful leak detection saved  the Village $1,100 per day and $420,000 over the course of
a year.		SCADA data from pump stations, reservoirs and storage tanks is also ingested into the platform to provide additional measuring points
and a higher resolution dataset.		Connection to cloud		By analyzing the signals from the sensors and pump stations, the Aquify team can locate the leak down to a specific area within a zone		SaaS		Specific costs will need confirming with supplier		Well established use cases with significant water loss savings		Doesn't offer proactive approach, it is a reactive approach method		https://www.aquify.io/		https://www.aquify.io/our-work/		- No need for proprietary hardware
-  Data transfer method is unclear
-  Data visualised on web based dashboard
		Aquify has operations in South Africa

		Diagsense		Diagsense		Israel		9		Tal
tal@diagsense.com		Measurement, smart analytics		DiagSense Provides in advance Indication of evolving failures in mechanical systems.  They combine Virtual district metering areas & Statistical analysis of pressure and flow. Diagsense have developed a Smart Card that integrated with any kind of sensors and flowmeters.  The aim is to record all daily activity at the Flash and transmit it to the cloud once a day, or if a threshold has been crossed. Alpha Sense algorithm running at the server will analyze the raw data and send a feedback to the water network manager application reside at his mobile phone. Combined with automated flow meters readings from major customers, mass balance calculations can be used to derive the actual water loss in an area. Statistical analysis of flows and pressures can be carried out to reveal deviations that may indicate a new leak. Diagsense are looking for major deviation in close pressure sensors in order to estimate the leak location. The unique algorithm analyzes raw data collected from varied sensors, and finds the correlation between the different parameters. Upon broken correlation the application alerts on a developing malfunctions in mechanical systems.  The algorithm is based on artificial intelligence, machine learning and data mining. 
. 
		Pressure , flow		Unknown		Network manager receives alerts on mobile phone		Works on any type of pipelines (plastic, iron, concrete)
		Does not seem to have a restriction		Not applicable		Technology seems to be at the piloting stage. Field pilots started back in 2020		Smart Card that integrates with any kind of sensors and flowmeters. 		Connection to cloud		Possible to determine location of leak. They are looking for major deviation in close pressure sensors in order to estimate the leak location.		SaaS		1000 € a month, per subscription
		No need for additional hardware		Limited information on use cases and deployment, although the solution looks commercially ready		https://www.diagsense.com/about/		https://www.diagsense.com/use-cases/		- No need for proprietary hardware - the smartcard can be used with existing SCADA
-  Data transfer method to the cloud is unclear
		There is a possibility for remote support from Tel Aviv, this will require confirmation from the supplier. 

Israeli suppliers benefit from the South Africa-Israel bilateral trade agreement to incentivise the introduction of water-related technologies from Israel to the South Afrcian water sector.

		Skewb		Skewb		UK		6		Phone
+44 01926 677555

Email
info@skewb.uk		Measurement, smart analytics		Skewb offers cloud based platforms to analyse utility data, track trends and visualise ‘hot spots’ by taking data from DMA meters. Skewb’s proprietary RRM (Right Information, Right Action, Measured Outcome) leakage model is a structured approach to targeting, planning and repairing of leaks and measuring leakage outcomes in real time. Skewb's leakage practitioners will work alongside all utility teams to achieve leakage targets by using SMART leakage offerings – Smart Forecasting, Smart Detection, Smart Validation, Smart Fix, Smart Measurement. 		Pressure , flow		Unknown		Dashboard visualisation 		Not applicable		Not applicable		Not applicable		The technology does not have any full scale installations yet. In August 2022, Skewb worked with South East Water UK’s Developer Services team to run a Diagnostics to understand how they can improve their new connections journey for their development customers.
		Uses data from existing DMA meters		Connection to cloud		Unknown		SaaS likely		Specific costs will need confirming with supplier		Have established partners in place such as ProcedureFlow and one.network so full commercialisation should not take too long		Early stage technology		https://skewb.co.uk/leakage.html		No real case studies yet		- No need for proprietary hardware
- Data transfer method to cloud is unclear
		There is a possibility for remote support from the UK , this will require confirmation from the supplier 

		AVEVA smart water solution		Aveva		UK		9		Jake Cormican
jake.cormican@aveva.com		Smart analytics		The AVEVA smart water solution that compares real-time information with historic data to facilitate rapid detection of water leaks. As a web-based solution that leverages the Industrial Internet of Things, data can be extracted from any water network distribution or maintenance-related data source.

 		SCADA data - Flow, pressure, temperature, vibrations etc.		No capability		The user can customise  a 360-degree view by bringing together data sources and data types from across  operations 		No restriction		No restriction		Not applicable		AVEVA is a global company with many installations around the world. Anglian Water in the UK said  "the system allows us to monitor the network on a daily basis and spot new leaks as they happen. This has enabled us to better plan repair activities to ensure leaks are fixed with greater speed and efficiency.”		Seems simple integration with existing SCADA		Cloud connection		Leak location capability is available either based to
nearest milepost or to identified operating section.		SaaS		Specific costs will need confirming with supplier		Well established company with a wide range of products and services		Designed by IT experts for abroad range of sectors rather than water industry specific		https://www.aveva.com/en/products/unified-operations-center-for-water/		https://www.aveva.com/en/about/news/press-releases/2018/anglian-water-taps-into-aveva-for-smart-water-solution/		- No need for proprietary hardware
- Data transfer method to cloud is unclear
		Aveva has experience working in the South African power and energy sector with different solutions.



		Wakaru		Waterwise system		Portugal		5		vitor.prisca@wakaru.eu		Sensors, smart analytics		The Water Wise System is a software solution that gives the water utility the ability to read, store and process large volumes of data from the network and related systems to uncover new operational knowledge. It supports the transformation of a water distribution network into a water smart grid. It promotes an efficient and automated management of the water-energy nexus (can be used at more mature water utilities for dynamic pressure management, control water reservoirs and pump stations). Allows for the integration of real-time network control and water quality monitoring at the same time. Reduces time to solve and the financial impact of leaks, losses and bursts. Reduces fraud, non-revenue water and energy consumption. Leverage existing SCADA systems and new IoT devices delivering an intelligent single integrated 360 view and situation awareness of the water network. An inline hydro generator gives the ability to locate sensors, instrumentation and control or IoT devices in any network location. 		Pressure , flow		No capability		360º view of the Urban Water Cycle
Identifies and responds to Risk situations – extreme climate events.		No restriction		No restriction		Not applicable		The technology was developed in the context of an R&D project supported by the Portugal 2020 program. There are no commercial installations yet.		Integrates with existing SCADA. Integrates with GIS, Field Services/Team Management and ERP.		No particular operational restriction - operations can be remotely controlled.		No capabilty can be identified		Too early to determine business model. Likely SaaS		Too early to determine costs		Open system supported by an Integration layer that enables an easier way to integrate sensor data, from any manufacturer. Can perform both flow and water pressure management and water quality monitoring.		Early stage technology and no real installations can be identified		https://5e-project.eu/portfolio/water-wise-system/				- No need for proprietary hardware
- Data transferred via VPN connection and SFTP for files transfer. 
- Data visualised on web based dashboard
		Waterwise have experience supporting installations in South Africa and have engaged with a pilot in South Africa in the past. They are currently engaging in a trial with government in Africa where they are using built-up simulated data as they were not receiving enough data to carry out their analytics.

		EXPLORE-AI's Pressure Management solutions		Explore Utilities		South Africa		8		Email:
Andy Dunn; andy@explore.ai		Pressure management		EXPLORE-AI's Pressure Management solutions help water utilities to control the analytics of a DMA related to leakages and pressure. Our solution takes an hydraulic modelling network approach towards the DMA of a water operator, thus understanding the relationship between leaky pipes and pressure levels. EXPLORE has worked with large utility networks to build out pressure management solutions where we are able to: understand pressure levels, build algorithms that allow pressure management orgnizally through common supply and pumping operatioms, suggest deployment of pressure devices where needed and maintain a balance between low pressure (risk of no supply) versus high pressure (risk of leaky pipes)
		Pressure		No real pressure feedback loop but the solution can suggest deployment of pressure devices where needed
		Provides a full set of analytics of the DMA at an hydraulic system level
		No restriction		No restriction		Not applicable		No publicly available information		Runs from the cloud and completely data agnostic, providing user with flexibility to scale while keeping data secure.
		Cloud connection		Unknown		SaaS		Specific costs will need confirming with supplier		Company has offices in the major cities of South Africa, headquartered in Cape Town		Very limited information available		https://explore-utilities.com/				- No need for proprietary hardware
- Data transfer method is unclear		South African company

		Pipe Predict		Sooqua/Pipe Predict		France/Germany		6		Chris Doerner
chris@sooqua.com		Sensors, smart analytics		PipePredict calculates how precise a leakage can be localized using already exisiting sensors. If there is a need for higher precision, they determine the location and type of additional sensors that are required and thus minimize investment costs. PipePredict builds a digital twin using existing GIS-data to simulate the operating network and connect the real world with the digital data. Machine-learning algorithms analyze the sensor data in real-time and PipePredict notifies about changes within the network and detect leakages in real-time. As soon as a leak occurs, the  different algorithms begin to localize the leakage. Each data point narrows down the leakage area and allows  to localize the leak with the highest precision. Analyzing sensor data over a period of time allows to monitor the networks’ real-time status and predict when and where pipes are going to burst.









		Flow and pressure		Not applicable		Dashboard		Pipe restriction dependent on existing sensors in place		Pressure restriction dependent on existing sensors in place		Not applicable		PipePredict was planning to have a 6 months pilot with a water company starting at the beginning 2021.		Integration of existing sensors can be done		No information available		Determining leakage size may be possible		No information available		Specific costs will need confirming with supplier		Proactive approach is possible. It can predict when pipes are going to burst. Additional sensors are not always required.		Technology does not seem to be at fully commercialised stage yet		https://pipepredict.com/products/#leakagelocalization		https://pipepredict.com/news/		- No need for proprietary hardware
- Data transferred via via LoRaWan/SigFox or directly by cable to the suppliers facilities.
		The company is a start-up. There is a possibility for remote support from Germany but this will require confirmation from the supplier

		Deep Waters AI 		Deep Waters AI		UK		6		Massoud Maqbool		Satellite sensing, smart analytics		DeepWaters uses a combination of multispectral analysis, SAR (synthetic apeture radar) and neural networks. SAR is quite crude so will simply tell you if there is presence of water = yes/no. The spectral sensors add granmularity - e.g. is it moisture from vegetation, is it an underground water sources, is it a leaking pipe, etc.  DeepWaters uses NASA and EU space agency data. There are free datasets but DeepWaters pay as it gives better info. There are private satellites which are much more expensive (e.g. like Utilis use) an DeepWaters are thinking of launching their own satellite in future. They look at temperature / humidity on the ground and in the atmosphere and there is good accuracy in warm, sunny conditions (90% accuracy).  The next stage is to  deliver the information to the customer via an online cloud based system.		Temperature , humidity		Not applicable		via on an online cloud based system		Not applicable		Not applicable		Not applicable		A proof of concept was proposed to one of the top 3 largest UK utilities, two years ago. Expected this to start in July 2020 once price and scope negotiated. Proposed scope is to analyse between 5,000-10,000 km of network and also perhaps identify bursts before they occur.  Small scale pilots in the US have been completed - groundwater and hot conditions (i.e. what they are good at so results were accurate). However, the company they were working with was small - they had limited datasets so building neural networks wasn't something that could be done. In Africa, DeepWaters have been given a list of areas near refugee camps (by the UN HCR) to work out the best places to dig for water, as a free service. 51% of the company's profits will go to activities like this. 		Unknown		Connection to the cloud so the customer can upload pipe network data such as  GIS, pipe info like size, material, age, etc.		Possible to determine rough leakage size. Idea is that the greater the signal given off the leak, the larger the leak. Too small a singal may indicate that there is no leak at all. Based on certainty of prediction, they can give an indicate on the size of a leak. Will differ depending on the environment, e.g. rural vs urban..
		Not determined yet		• Proof of concept (POC) pricing - R14.8M for a 3 month engagement - under negotiation.
• Heavily discounted price as POC so real thing will be more expensive.		Company has charitable aspects - 100% of profits from any developing country will be reinvested in that country. Likewise, any sustainability fees will be reinvested into local projects and local hires.
		Not a commercially ready solution yet.		http://www.deepwaters.ai/		No real case studied yet		- No need for proprietary hardware
- System uses record history and data, but additionally data transfer is possible  from SCADA n via USB file transfer
- Data visualised on web based dashboard
		Deep Waters includes Africa as an area of regional focus which looks promising for possible installations.

		LeakRedux		Hydroscan 		Belgium		8		Patrick Swartenbroekx
patrick.swartenbroekx@hydroscan.be		Smart analytics		LeakRedux® is an online, cloud based, real-time leakage detection and decision support system for water distribution networks. The only inputs the system requires are measurements from DMA flowmeters, already installed across distribution networks. Initially, LeakRedux® develops a unique flow data fingerprint of each DMA. This is continuously compared to real data. Operational alarms are triggered when network behaviour differs from the fingerprint. The LeakRedux® fingerprint represents the actual consumption patterns of the DMA, including year-round variations, and takes into account other exceptional circumstances such as drought or firefighting. Furthermore, LeakRedux® can predict bursts hours before they happen, before they damage infrastructure. One of the features of LeakRedux® is the ability of the software to detect and predict how small leaks will change over time. A ‘time to intervention’ is provided, based on cost, which allows for prioritisation and planning of leak detection and repair. The operator is also alerted to defective telemetry systems.		Flow		Not applicable		Alarms are continuously visualised through the graphical LeakRedux® module.		No restriction		Not applicable		Not applicable		In Belgium, LeakRedux® allowed a water company to analyse their historical data and found problems with network input from a reservoir that would have been recorded as a leak in other software systems. From analysing historical NRW, the company was able to set ambitious targets for NRW per DMA and make available sufficient CapEx and OpEx to meet the targets. From the pilot full implementation of LeakRedux® is being carried out. Currently, several real-life pilot projects have also been carried out in Bulgaria and Vietnam at the largest water companies in these countries.

		LeakRedux® is coupled and synchronised with the water company’s existing telemetry system, generating alarms when a burst, small leak or telemetry failure is detected. For the operator, alarms are continuously visualised through the graphical LeakRedux® module. Alternatively, LeakRedux® can be integrated into an existing SCADA system, which can alert operators to issues.		Connection to the cloud to receive online, real-time data from the flow meters.		Localises which zone of the DMA the leak is in, which significantly narrows down the leak search zone (sweeping) and thus substantially reduces the costs of finding leaks		CapEx and SaaS		The CapEx is R17k - R25k) per DMA (depending on size). In addition, integration into a company’s system may be required. . A yearly license fee is charged at R426k - R512k) for 20 DMAs. A pilot project can be carried out covering 1 DMA on a marginal cost basis at approximately R85k - R170k, all expenses included.

		Proactive approach is possible. It can predict when pipes are going to burst. No need for additional hardware.		Only one industrial case study, the rest are pilot cases.		https://www.hydroscan.eu/en/leak-detection-leakredux-water-supply-network/		https://www.hydroscan.eu/en/leak-detection-leakredux-water-supply-network/		- No need for proprietary hardware
- Data transferred from sensor to database via wired connection, 4G, 5G or NB-IoT
- Uses OVH cloud Server. Internet connection required for visualisation.		International company with references in Belgium and Vietnam. There is a possibility for remote support from Belgium,  but this will require confirmation from the supplier

		R-Tap		Hiraya Water		Philipines		8		Stephen Larcia
Stephenlarcia@hirayawater.com		Pressure management		R-TAP is an Intelligent Pressure Management System which assists in efficient pump operation in the distribution network to decrease NRW and power consumption. The system consists of a sensors and a pump controller. At the core of the system is a proprietary self-learning algorithm that analyses the behaviour and characteristics of a water network (through strategically installed sensors in the network), and then controls it such the pumps operate at their most efficient and that leaks are significantly reduced. The system also includes an online dashboard and a remote monitoring and control system.		Pressure		Yes. Through learning algorithms, pumps can be controlled to perform as their optimum pressure.		The data collected is shown via R-TAP’s online dashboard which allows for the real-time
monitoring of water distribution.		No restriction		Not applicable		Not applicable. The product does not make contact with the water within the pipe.		Tagaytay City Water District (Philipines). Through intelligent operation of its manually operated valve, leakage was reducded by 70% leading to R 425,383 in annual savings (from PHP 1,402,000 with the exchnage rate PHP 1 = R 0.3 on 18/07/22).		The system is designed to work with the existing
infrastructure of the water distribution network. R-TAP
integrates into operation, manual or automated, to
ensure reliable 24/7 smart water management.		Remote access means an internet conection is not always needed.  Mobile phone is required to receive SMS alerts.		Not a leak/ burst detection technology. Optimisation ensures proactive maintenance so incidents do not occur.		An upfront cost alongside an annual subscription for the analytics.		CapEx: R 106,194 - 303,412 (from PHP 350,000 - 1,000,000 at the exchange rate of 1 PHP = 0.3 ZAR on 18/07/22) 		Using data analytics, anomalous events are detected and SMS alerts sent to the relevant personnel. Energy savings are significant too. Optimizing the operation of pumps and
intelligently adjusting settings translate to energy savings. No excess pressure means no excess power consumption.		For best results for pump optimisation, historical data is required.		https://www.hirayawater.com/rtap

https://techportal.isleutilities.com/technology/r_tap4/ 		https://www.hirayawater.com/casestudies		- Requires proprietary hardware
- Data transfer method is unclear
- Internet connectivity for dashboard/alerts although this can be intermittent		There is a possibility for remote support from Philipines, this will require confirmation from the supplier 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































https://www.takadu.com/solutionhttps://fibersense.com/testimonials/https://techportal.isleutilities.com/technology/atlantis-hydrotec-1/https://www.craley.com/casestudieshttps://www.rbs-wave.de/en/products/leakcontrol/https://techportal.isleutilities.com/technology/buntbrain/https://buntplanet.com/solutions/buntbrain-leakfinder/https://techportal.isleutilities.com/technology/sensin-sensor/https://www.vonroll-hydro.world/en/industrial-sensors/product/ortomat-mt.htmlhttps://www.detectionservices.com.au/case-studies/https://utilios.io/utilios-for-water-utilities/https://www.takadu.com/customershttps://utilios.io/projects/https://terra15.com.au/pipeline-monitoring/https://terra15.com.au/seismic/https://www.syrinix.com/uk/technology/pipeminder-t/https://techportal.isleutilities.com/media/legacy_tag/2011/03/Syrinix_Thames_Water_Case_Study.pdfhttps://techportal.isleutilities.com/technology/ear-fixed-network-leak-detection/https://www.fidobank.app/https://www.fido.tech/https://www.fido.tech/case-studies/https://techportal.isleutilities.com/technology/active-sonar-leak-detection/https://www.datatecnics.com/https://www.acquaint.eu/en/solutions/pipe-scanner/https://www.acquaint.eu/en/cases/https://sedaru.com/https://sedaru.com/category/news/https://techportal.isleutilities.com/technology/inflowsys/https://inflowmatix.com/case-studies/https://baseform.com/np4/product/https://baseform.com/np4/news/https://www.innovyze.com/en-us/products/emaginhttps://www.innovyze.com/en-us/case-studieshttps://www.datatecnics.com/pages/press/https://aquasuite.ai/en/products/burst/https://aquasuite.ai/en/customer/oasen/https://hydroko.com/homehttps://watersign.co.il/https://watersign.co.il/field-trials/https://www.aquify.io/https://www.aquify.io/our-work/https://www.diagsense.com/about/https://www.diagsense.com/use-cases/https://skewb.co.uk/leakage.htmlhttps://ovarro.com/en/europe/solutions/analytics/cloud-analytics/burstdetect/https://www.aveva.com/en/products/unified-operations-center-for-water/https://www.aveva.com/en/about/news/press-releases/2018/anglian-water-taps-into-aveva-for-smart-water-solution/https://5e-project.eu/portfolio/water-wise-system/https://explore-utilities.com/https://pipepredict.com/products/https://pipepredict.com/news/http://www.deepwaters.ai/https://www.hydroscan.eu/en/leak-detection-leakredux-water-supply-network/https://www.hydroscan.eu/en/leak-detection-leakredux-water-supply-network/https://www.hirayawater.com/rtaphttps://ovarro.com/en/europe/case-studies/anglian-water-uses-early-warning-technology-burstdetect/https://www.hirayawater.com/casestudieshttps://ovarro.com/en/europe/solutions/analytics/cloud-analytics/primeweb/https://ovarro.com/en/europe/case-studies/anglian-water-uses-early-warning-technology-burstdetect/https://techportal.isleutilities.com/technology/digitalasset-and-digitalleak/
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Rejected

		Technology		Reason

		Zednet		Site under maintenance		https://www.evernote.com/l/AGTDxYIdPaBBy4RGRy5FtqosueJdACMjmtM/

		Sensor DDS LID		not advanced or next gen. enough		UK		8						Sensor DDS® LID is a patented leak detection system consisting of an elongated sensor (sensing element, SE) that connects to a transceiver unit, a time domain reflectometry (TDR) device that uses low power microwave frequency signals. The technology measures the dielectric permittivity of soil around the pipe, which changes significantly when it becomes wet. This means the system can detect and locate leakage directly in the material around the pipe itself. Soil that is wet due to groundwater or rainfall has a relative dielectric permittivity of 10 to 25, whereas leaks register >80. So, the system can even be used in wet ground. TDR is a proven method for accurately locating breaks in undersea cables. Adapting it for locating pipeline leaks is straightforward.		Moisture in the area around a pipe				The system can be installed with a remote connection to SCADA, for automatic leak alerts (through the water companies preferred telemetry, such as WIFI / GPRS / IOT / RFID), or without, in which case an operative manually connects to the SE via a portable transceiver as an when pre existing flow and pressure sensors deployed within the network indicate that there could be an issue within the network.		Pipe size not relevant, can deploy multiple sensing elements for large diameters. Can be used on pipes made from any material.				Not applicable. The product does not make contact with the water within the pipe.		Sensor DDS LID was installed on the 10 km underground Acquedotto Pugliese water pipe network in Italy. The installation was carried out concurrently with the installation of the pipes. After excavation, the sensor was positioned along the trench. Successively, the pipe is installed and is buried with the sensor. To test the system the occurrence of a leak was simulated by opening a gate valve through a manhole that had been installed between two sections of the monitored pipe. The gate valve (and, hence, the leakage simulation point) was set at a reference distance of 65.3m from the access chamber. By processing the obtained reflectogram through the developed algorithm, the position of the leak was found to be at 66.5 m of distance from the inspection well, which corresponded well to the known position of the gate valve responsible for the leakage.		The SE (essentially a cable) is laid roughly parallel to the new pipe within the trench. A small access chamber (300 x 300 x 300 mm) is necessary between SEs spanning in opposite directions, to house the transceiver. Retrofit to existing pipes is possible.		Requires a connection to the mains. Telemetry method needed to transfer the data.				Direct sales		The SE costs R 123.29 /m (from £6 at the exchnage rate of 1 GBP = 20.55 ZAR on 21/07/22). The transceivers cost between R 51,372 - 82,195 each (from £2,500 - 4,000 at the exchnage rate of 1 GBP = 20.55 ZAR on 21/07/22).  The Sensor DDS® Interpretation software costs R 12,329 per permanent user licence (from £600 at the exchnage rate of 1 GBP = 20.55 ZAR on 21/07/22).				The communications system for remote monitoring has a battery life of approximately 12 months, depending on measurement frequency. 		https://techportal.isleutilities.com/technology/sensor-dds-lid/

		WETNET		not advanced or next gen. enough		Italy		9						WETNET is an in‐pipe, hot‐tap insertion flow sensor based on load cell technology. The sensor is easy to install, suitable for standalone installations and transmits flow data (and other sensor data if required) for analysis. WETNET can be applied for leakage monitoring and general analysis of the water network. The system continuously monitors leaks, abnormal consumption and inconsistent measurements, contributing to a deep knowledge of the distribution system. 

WETNET Supervisory Services (WSS) is an information system which accompanies the technology. WSS can create virtual or real DMAs and using a “trending” method applied to the minimum night flow (MNF) provide early warning of leakage or demand change. Even small developing leaks will show an upward trend in MNF that is typically not detected by other methods. In addition, WSS provides information about leakages in terms of the amount of water loss or energy involved.		Flow				WETNET Supervisory Services (WSS) is an information system which accompanies the technology. It acts as a dashboard for data analysis, integrated water network management, linking to data sources, simulations and modelling tools. 

WSS immediately communicates the presence of leaks, breakages and malfunctions. 		The technology can be used on pipes made from any material with a diameter of 80 - 2000 mm.				The WETNET flow-meter, the communication subsystem (RTU and networking) and supervisory software are conceived to comply with market needs and certification-accreditation requirements and the European Technology Verification.

The flowmeter probe hasn't received a specific certification to date, including DWI. However, when required, the company have sent certification of the materials in contact with the water (stainless steel and POM).		WETNET is an established technology used extensively in Europe, mainly in leakage detection (over 500 devices have been sold globally).

The Pisa (Tuscany, Italy) showcase installation is a system where 7,884,000 cubic meters (m3) per year is pumped to a prevalence of 12 m at 0.357 KWh/m3, equating to 2,810,695 KWh/year and 1125.12 TCO2/year. With 50 flow-meters in place, precise and timely identification of leaks was enabled. As such, water consumption has been reduced by 2,365,200 m3/year, which equates to a reduction in energy demand by 843,209 KWh/year, the equivalent to 337.53 TCO2/year (-30% change to baseline).		The sensor is installed into a pipeline through a special inserter which is screwed into a jack. The control panel which comes with the sensor is mounted onto a nearby wall. 		It is battery powered but this can be replaced by a mains connection.				Direct sales		Each insertion meter will cost R 46,748 (from €2,668 at the exchnage rate of 1 EUR = 17.52 ZAR on 21/07/22). The price, including sensors, supervisory service and training for a typical drinking water network (supplying 12,000 inhabitants with 60 km of pipes) is approximately R 1,199,600 (from €68,463 at the exchnage rate of 1 EUR = 17.52 ZAR on 21/07/22).						https://techportal.isleutilities.com/technology/wetnet/

		LeakView		not advanced or next gen. enough		Singapore		9						LeakView is a combined hardware and software solution that is used to localise water losses in a network. The hardware element of the solution is a combination of sensors used to measure multiple pipe leakage indicators. The solution is offered in two sensing configurations: (1) pipe burst/leak detection and localisation suitable for distribution network, trunk mains and customer connections (which uses pressure transient and hydrophone units) and; (2) NRW tracking, water loss management and anomaly detection suitable for detecting and tracking losses on transmission and DMAs (which uses flow meters and pressure transient and hydrophone units). Regardless of the sensing configuration chosen, the hardware sensing elements sends high rate (64-256 samples per second) data to the software element of the solution. The software is a data management and analytics engine which identifies pressure transients/acoustic noise/flow anomalies indicative of breaks before subsequently localising them to the faulty pipe.		Pressure, flow and acoustics				The hardware sensing devices transmit readings (64-256 samples/sec) in the pipe network to a data management and analytics engine. This engine identifies pressure transients/acoustic noise/flow anomalies indicative of breaks before subsequently localising them to the faulty pipe. Any alerts (e.g. SMA and email) generated from the analytics engine can be integrated within customer’s own SCADA system.		Can be used on asbestos cement, all metal pipes (such as cast iron, ductile iron, steel etc), plastic pipes (such as PE, HDPE and PVC, although plastic pipes require higher density sensor deployments). The pipe diamter must be <100 mm.				Pressure, flow and hydrophone are in contact with the drinking water. The pressure (stainless steel 316L casing) and hydrophone (PEEK casing) have small surface area in contact with the water and as such would expected to fall under the DWI Regulation 31(4)(B) (low contact components and products).		Singapore’s national water supply agency, PUB, has implemented Visenti’s pressure monitoring and leakage localisation tools in the complex pipe network of downtown Singapore. This network comprises 300 km of pipes in an area of 60 km2 and delivers 40 MLD of potable water to approximately 0.5 million customers. Processed data from 35 pressure-monitoring/ leak-detection devices, deployed in optimised locations, performs real-time analytics and sends SMS and email notifications to the relevant field teams to prioritise their operations. Since its implementation in April 2013, the system has detected critical pipe bursts. In these events, it has been able to localise the leaks within a 20-metre accuracy. The ability to detect leaks 24/7, even before they reach the surface, together with the ability to pin-point these leaks with existing complementary acoustic loggers, provides company operators with vital lead time for operational planning and prioritisation.		Intergration with the user's existing SCADA system.						Hardware is throuhg direct sales or leasing with a monthly subscription fee for the data.		Hardware costs R 47,151 - 58,939 per unit (from A$4,000 - 5,000 at the exchnage rate of 1 AUD = 11.79 ZAR on 21/07/22). Customers pay a monthly analytics subscription fee of R 29,470 per month (from A$2,500 at the exchage rate of 1 AUD = 11.17 ZAR on 21/07/22).		LeakView has detected leaks down to 5 l/min. The technology is battery powered.				https://techportal.isleutilities.com/technology/leakintel-pascalview/

		AQSense-Edge		Aquarius
Spectrum - no mention of cloud bsed system		Israel		9						AQSense-Edge, is the next generation of AQSense which are fixed accelerometers/vibration sensors that are installed on above fire hydrants can monitor metal and AC pipes up to 24”. There is also thr AQSense-Edge Belowground which uses an acoustic sensor and can be installed in valve pits. These sensors transmit data via CATM/NB-IoT cellular communication. The sensors typically take a sample once per day, but this can be increased up to 48. 		Vibration, acoustics				Leak results are presented in a friendly dashboard categorizing the leaks by A, B & C where A is a big size leak and C is a small leak. The leaks are also presented on a GIS map.		Metal and AC pipe up to 24" in diameter.				Not applicable. The product does not make contact with the water within the pipe.		Aquarius Spectrum have a suite of leak detection technologies. Their acoustic sensors have been used by water companies such as Suez, Thames Water and PUB. Case studies for AQSense are not available.		For the aboveground version, access to fire hydrants is required.		Requires cellular connection (LTE).				Unclear at this stage.		Unclear at this stage.		Has a 8-10 year battery life.				https://aqs-systems.com/products/aqsense-fixed-leak-detection-sensors/aqsense-edge-ag/

		FlowIQ® 2200		Kamstrup no mention of cloud bsed system		Denmark		9		Lena Warming
LEW@kamstrup.com				The flowIQ® 2200 ultrasonic water meter features a built-in acoustic leak detection system designed to identify leaks. Leaks in service connections are the primary target but, in some cases, leaks in the distribution mains can be detected as well. The flowIQ® 2200 has been developed over a period of 4 years, involving a complete redesign of Kamstrup’s typical meter electronics to introduce a low-current consuming, relatively low-cost acoustic sensor with a lifetime of 16 years. Now, the flowIQ® 2200 both measures consumption and listens for leak noise. Combining existing techniques such as non-zero flow measurements with leak-noise detection provides an effective tool detecting leaks both before and after the meter. Each meter takes multiple noise measurements every day. Once per day, these are converted into a single data package and transferred over a radio network (or less regularly if drive-by data collection is used).		Acoustic				Data is visualised on a dashboard where the sensors can be viewed on a map.						WRAS		Initially, Kamstrup installed 1,200 flowIQ® 2200s in Pennsylvania and Texas to verify the new acoustic sensor. This field test generated examples of many different types of leak noises and 13 previously unknown leaks were identified, helping Kamstrup improve the flowIQ® 2200’s analytical capabilities, such as the filtering of ambient noise. After introducing the flowIQ® 2200 to the market in Europe (summer 2019) more than 200,000 meters have been installed and more than 500 leaks have been found in Denmark, Sweden, Norway, Germany, France and US.		Need to replace the existing meter with this one.						Direct sales		Hardware cost is R 4194 - 5872 per meter (from $250 - 350 at the exchnage rate of 1 USD = 16.78 ZAR on 28/07/22). There is an OpEx of R 18.46 - 36.91 per metering point per year (from $1.1 - 2.2 at the exchnage rate of 1 USD = 16.78 ZAR on 28/07/22).						https://techportal.isleutilities.com/technology/flowiq-2200/



		Real-Time
Pipeline
Monitoring
System		Sensoleak  no mention of cloud bsed system										Sensoleak has developed an innovative software solution for the energy and utility sectors, consisting of a real-time monitoring system that combines artificial intelligence (AI), machine learning (ML), engineering logic, physics and the internet of things (IoT) to detect and prevent failures of any kind. Sensoleak’s real-time monitoring system is based on proprietary machine learning algorithms that analyze streaming data provided by the operators’ systems.		SCADA data - Flow, pressure, temperature, vibrations etc.														Integrated with SCADA. Scalable software eliminates the need to install additional sensors or instruments.
				Leak pinpointing and advanced analysis is possible

		Smartwater		Powel - not reeally a product?		Global		6						 During a week-long hackfest with Microsoft, Powel implemented an IoT solution, SmartWater, that will provide the maintenance staff with the ability to discover and react to these leakages early.  The SmartWater solution monitors current water flow into a water distribution system and, in near real time, detects anomalies compared to a Machine Learning-based prediction. The operators will then see alerts in their application, together with enough insight to take the appropriate actions. The goal, of course, is stopping the leakage as early as possible. When more sensors and smart water meters are installed, the solution will have the potential to provide even more intelligence.																Integration with SCADA												Not a completely market ready solution -The next step for Powel is to finish the last bits and pieces of the application and use this in discussion with customers to bring this solution to the market.

		https://microsoft.github.io/techcasestudies/iot/2016/11/29/Powel.html

		SME Water

		AQSense		Aquarius
Spectrum   no mention of cloud bsed system		Israel		9						Aquarius Spectrum has developed multiple fixed 3G/4G accelerometers/vibration sensors that can be installed either aboveground or belowground. The aboveground device is installed on fire hydrants and can monitor metal and AC pipes up to 24”. The belowground version is also capble of monitoring metal and AC pipes up to 24" for leaks. Data is transmitted via LTE to the cloud where it is analysised and displayed on a dashboard with a GIS map.  		Vibration, acoustics				Leak results are presented in a friendly dashboard categorizing the leaks by A, B & C where A is a big size leak and C is a small leak. The leaks are also presented on a GIS map.		Metal and AC pipe up to 24" in diameter.				Not applicable. The product does not make contact with the water within the pipe.		Aquarius Spectrum have a suite of leak detection technologies. Their acoustic sensors have been used by water companies such as Suez, Thames Water and PUB. Case studies for AQSense are not available.		For the aboveground version, access to fire hydrants is required.		Requires cellular connection (LTE).				Unclear at this stage.		Specific costs will need confirming with supplier		Has a 5 year battery life.				https://aqs-systems.com/products/aqsense-fixed-leak-detection-sensors/aqsense-aboveground/		https://aqs-systems.com/case-studies/
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