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Introduction

Overthelast few years, several waves of innovation have
driven a remarkable improvement in efficiency in the
water industry. The development and implementation
of new technologies has been the fundamental enabler
behind a qualitative shift inhow processes are conducted
within this industry.

One of the key technological advances in the past 50
years hasbeenthe progressive innovationin conventional
water meters, which record a customer’s water consumption
andthus enable the billing process. The upgrades of these
assets, which have finally become industry standards,
have been driven by improvements in efficiency.

In line with the principles that are shaping the industry
today, and given the large meter networks that an
average-sized utility typically manages, the first
innovationsintroducedin water meters enabled afaster
and morereliable way to read water consumption. These
initial efficiency requirements, which were largely driven
by the advent of widespread availability of proximity
wireless communications around 2008, led to the
deployment of walk-by and drive-by meters that enabled
amobile datareceiver(an operator onfootorinacar)to
receive consumption data directly from these devices,
simply by being close to them.

This system considerably reduced inefficienciesin terms
of time and money, providing optimized reading routes
and eliminating the need for each operator to check each
meter individually. This was especially useful as some
of these meters were located in hard-to-reach places
or inside a customer’s home.

The advanced consumption metering system, called
“SmartMetering/ AMI”"goes one step further, incorporating
the modern capabilities of the Internet of Things'(loT)
devices and Big Data platforms. These systems do away
with the need foramobile proximity receiver, requiredin
walk-by and drive-by systems. Instead, they simply send
readings through networks with LPWAN technologies to
the utility’s databases, which are laterintegratedintoits
Big Data platform, where historical consumption datais
collected and mined.

This document presents the lessons learned from the
management of one of the largest smart meter networks
inEurope. It begins by describing the background of Global
Omnium (the water utility on which this white paper will
focus), and then moves onto the key lessons learned at
each stage of the process to digitally transformits meter
network: the choice of hardware vendors, the deployment
phases, how to leverage the data obtained, and best
use and optimize the network. Global Omnium'’s digital
transformation process was enabled by the GoAigua
technology, which is currently the leading solution to
help utilities break down information silos and extract
value from data.

The lessons learned during this process were leveraged
by Idrica, an independent company specializing in
digital transformation for the water industry. The firm
provides services and the GoAigua technology solution
for end-to-end water management.
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Background

The Global Omnium case study is intended to illustrate the lessons learned
from the management of a smart meter network.

Global Omniumis one of the largest water utilities in Spain. Its main customers
are a number of cities on the country’s east coast, the largest of which is
Valencia. It provides water-related services to more than 300 cities on four
continents, including water treatment and supply to homes and industries.

Acouple of decadesago, Global Omnium managed around one million meters.
Thiswas before the innovations that would later transform the waterindustry
had been developed, and before the invention of the enabling technologies
that would serve as the drivers for improvement: proximity wireless
communications and the loT capabilities of modern devices.

At that time, all meters were conventional, requiring a direct check by
operators in the field, who took note of their readings once a quarter and
forwarded themto the accountingand customer department, thus triggering
the billing process.

This system generated many inefficiencies and associated costs, which will
be discussedinthe next section. However, itisimportant to point out that the
progressive evolution of Global Omnium's meters, from the conventional to
the smart network it now operates, makes this success storyanditslessons
learned even more valuable for utilities with similar needs.
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Realizing the need for digital
transformation

As we have said before, the meter situation Global Omnium found itself in,
which is the same one many companies face today, implied inefficiencies
and direct and indirect costs for the utility company, which hindered its
business performance.

Of the many direct costs associated with a network of conventional meters,
there were three that were a priority for Global Omnium: the high costs of
meter readers, the difficulty in accessing some meters, and the growing
cases of fraud.

Aconventional meter network as large as that of Global Omnium, located both
incitiesandinindustrialand suburban areas, required alarge team of meter
readersand theright tools to accurately take readings. This constraint made
Global Omnium'’s costs extremely high, given that it had to train, supervise,
coordinate and maintain a large team of employees.

However, this was not enough to guarantee an efficient reading system,
as there were many instances of meters being located inside customers’
domiciles, requiringanappointment to ensure they were athome. This situation
made it extremely difficult for field workers to organize their tasks, as they
were tied to long waiting periods. This significantly prolonged the reading
process which, in turn, dragged out the entire billing and payment cycle.

In addition to the high monetary and operational costs, the conventional
meter network also meant that Global Omnium had limited control over its
network of meters, which over the years had been subject to majorincreases
infraud and tampering. Some meters that had beentampered with were not
detected by operators in the field. When tampering was detected, it was
only because it coincided with the quarterly meter reading, resulting in a
significant loss of revenue.

In addition to these costs, there were many shortcomings to quarterly
readings since, given the size of the network, it was common to only check
half of the meters and then apply the averaged out consumption to the
remaining customers. This processled to many inefficiencies, and complaints
increased during the quarterly meter reading campaigns.

These costs, added to many other smaller expenses, drove Global Omnium'’s move towards innovation. Its current
concession for the operation of water networks and treatment plants in the city of Valencia gives Global Omnium
exclusive rights until 2050, creating incentives for the company to invest in developing the network and assets.
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Choosing the Technology

Every process of digital transformation aims essentially to create efficient data flows. From the sensor hardware
layer, the network through which the procedure data or KPIs are shared, to the platformin which they are integrated.
Thisiswhy currentarchitectural models place so muchimportance onthe process of choosing whichinstrumentation
(sensors)are the best choice to build the foundations of this data flow.

This decision, which is relevant in any digital transformation process, is particularly important in a smart meter
deployment initiative, since the equipment base is vast(each household requires an upgraded operational meter unit).

In 2008, Global Omnium was fully aware of the consequences of deploying the wrong technology. Choosing a meter
supplier that had restricted protocols to a closed source, proprietary integration solution, or choosing meters
with a low battery life or which were easy to tamper with, would create problems that would quickly escalate as
the deployment phases unfolded. The goal was a cheaper, faster and more efficient reading process, so deploying
meters that generated more inefficiencies threatened to bring the project to a complete standstill.

The following section outlines the deployment phasesin

more detail. However, it is important to note here that ’fraﬂ ‘Q%cmmet@rmg-
this phased approach to meter deployment enabled the CONTAZARA
utility to conduct several tests with different technologies
and suppliers. @ _ H
. . . elster SENSUS =
After detailed scrutiny of the results, Global Omnium SENTMPEAL L

decided not to limit meter deployment to asingle brand,

but instead chose to retain several different technolo- DBPIEHL .
: aberin

gies. Figure 2.1shows that several vendors still operate Metering O "9 kamStrup

within the network. Figure 2.1: Deployed Hardware Providers

Firstly, they had to have long battery life enabling the meters to operate unattended for long periods of time as well
as drastically reducing network energy expenditure. This requirement was heavily influenced by the comparison
between energy suppliers and the scalability of costs as more phases were deployed.

Secondly, they had to use an open-source, non-proprietary data exchange protocol. The need for efficient, open
integration and the restructuring of information to enable real use of consumption data will be discussed further
in lesson 4 of this paper. Hence, many vendors whose proprietary solutions did not support this restructuring and
further mining of data flows were discarded as these would have generated information silos.

Thirdly, there were security concernsinrelation to the exchange of data. Since hourly consumption data, as well as
its inferred patterns, could shed light on the private habits or routines of Global Omnium customers, the company
quickly realized the need for secure data transmission. End-to-end encryption was a prerequisite for participating
inthe early tests.

Although Lesson 5 will go into this in more detail, it is pertinent to note that once a large number of smart meters
from the selected brands were deployed, a comparative performance dashboard was created (shown in Figure
5.XX) and added to the Big Data operating platform where consumer data is integrated. This enables managers
and operatorsin the field to track the performance of each manufacturer by continuously testing their equipment.
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Deployment

As this paper hasindicated in previous sections, Global
Omnium’'s meter network evolved from an all-conventional
one to its current smart meter network in a well-struc-
tured manner. Throughout the 20+ years of progressive
evolutiontoits current state, there were two key aspects
that drove the ongoing deployment and replacement
of the meters: a technological consideration and a
geographical consideration.

Interms of the technological consideration, itisimportant
to point out that Global Omnium was driven by a single
goal throughout its digital transformation process: to
use thelatest hardware and software innovationsin this
field to minimize inefficiencies and reduce the direct
andindirect costsit encountered when reading meters.

This technological vision divided the deployment of
upgraded meters into three distinct implementation
stages, each characterized by ageneration of new meters.

The first generation consisted of the deployment of
walk-by meters that made use of the aforementioned
proximity wireless communications. Global Omnium
was able to reduce its operating costs in the field and
speed up the meter datareading process by giving each
operator a receiver. This system was, however, quickly
superseded by the drive-by system.

Itisimportant to mention that 20% of Global Omnium’s
current smart meters are still walk-by. They are the
best choice in areas where driving is difficult and there
is poor network connectivity, which limits the usability
of the smart meter.

In the second generation, drive-by meters further
accelerated the reading process, once again reducing
operating costs in the field. The problems, however,
with drive-by meters are their limited access to certain
areas and the need for highly optimized driving routes to
avoid incurring in new costs for misspent gasoline and
time, both of which were problems that Global Omnium
encountered during this second phase.

The third and final generation was the deployment of
smart meters which do not require a mobile receiver,
astheyare equippedwith loT capabilitiesand can either
share datadirectly with the utility’s databases through the
existingnetwork orviathe loT chips they are equipped with.
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Figures 3.1and 3.2 outline the current status of the
Global Omnium meter portfolio. Two main trends canbe
observed here: the first is a steady upward trend in the
size of the network and the second is how smart meters
currently represent over half of the network (58%).

This system greatly reduced the
inefficiency costs outlined in
Lesson 1, and after the initial
technology test runs defined

inthe previous section,
deployment got underway
based on geographical factors.

JANUARY 2020

1.195.464
Meters

Smart Meters

58%

497.251
Convetional Meters

Figure 3.1: Number of meters (2020)

JANUARY 2020

698.213
Meters

Fixed Network

80%

137.133
Not Fixed Network

Figure 3.2: Meters on the fixed network (2020)



The geographical consideration in the deployment
of the smart meters was needed to establish which
areas of the meter network should be prioritized. This
systematic process was essential given the high cost to
the utility of finding and replacing all the metersin each
area simultaneously.

As we have mentioned before, Global Omnium is the
utility in a large number of cities on the east coast of
Spain. Each of these citieshas three basic areas: the city
centre, where the largest number of customers live; an
industrial area, where large clients have their factories;
and the suburbs, with a smaller number of inhabitants.

The company therefore decided to organize the geographical
deployment of its meters according to the number of
clientsinaparticularareaand the volume of consumption.
Hence, the first stages of smart meter deployment took
placeincity centers, suchas parts of the city of Valencia,
followed by large consumersinindustrialareasand ending
up with the smallest segment of customers in satellite
towns and the suburbs.

Figure 3.3 shows the current geographic deployment of
smart meters as seenonthe Global Omnium dashboard,
90% of the greenand blue areas, which are those closest
to the center of Valencia, have a smart meter, while the
red areas have less than 50%.

This organizeddigital transformationresponse enabled the
company to successfully planand manage its hardware,
training and deployment costs. In addition, the idea of
progressively upgrading meters gave Global Omnium the
opportunity to develop extensive experience andin-depth
knowledge of the communication networks involved, their
deployment and the problems that could arise.

Today, Global Omnium is leading the innovation trend
towards smart meters in the European water industry
and is considered to be an influential partner in the
sectorfordigital transformation and consultancy. None
of this know-how and other innovation initiatives, such
astherecent NB-loT success story in the city of Gandia,
would have been possible without a dedicated, organized
deployment strategy.
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Figure 3.3: Geographical deployment of smart
meters at DMA level. GoAigua platform.



Data Integration

The digital transformation process has been defined asastructured data flow, %\

based on asensor layer capable of recording data. However, the end of this Mobile/Fixed

data flow, i.e. the platform on which consumer dataislogged, restructured, METER + RADIO
stored and converted into business intelligence is where the true value of MODULE

digital transformation really lies.

Communication systems
According to Jaime Barba Sevillano, the CEO of Idrica and Head of Digital
Transformationat Global Omnium, “data means nothingif it cannot be turned
intoinformation. Anditis this fundamental distinction between raw consumer
data, which is collected by smart meters and stored in Global Omnium’s
databases, and information, i.e. what the company actually uses that data
for, which is at the core of its digital transformation drive”.

This paper has focused on innovations in tools that optimize how meters
communicate. Conversely, technological developments in the field of Filtering the
consumer data processing have transformed the operating software that information
aims to obtain value from this data.

We have indicated how Global Omnium has streamlined its billing cycle and
reduced operational costs in the field. However, one of the key benefits of Network

its smart meter network is its one-stop customer usage data center. Billing management
Whenthe utility company realized the knowledge that could be extracted from

the consumption datacollected, it beganto engineeracentralized operating .

platform to store, access and mine the data, thus turning it into actionable New services
information. Figure 4.1 shows an architecture concept that supports the for the client

utility's digital transformation strategy in monitoring customer consumption.

Figure 4.1: Architecture of

The Big Data platform that Global Omnium built enabled it to integrate historical .
Consumption Data flow

andreal-time consumption data for each customer(at meter or household level)

inasingle point. Given the different technologies, communication protocols

and smart metervendorsin the network, the platformhad to have avendorand P
protocol-agnosticintegration procedure. Basically, this means that differently HIPERFACE® Device: ‘et
structured data flows, froma wide range of vendor-specific meters, can be

re-structuredintoasingle architecture. This subsequently enables queries

(from agents, billing systems, and machine learning algorithms) to access "'m UA

all client consumption data as a single, homogenous dataset.

-~ A QQE'QI
Figure 4.2 outlines some of the most common data-exchange protocols HART - FINETT ]
currently used in Global Omnium’s consumer data integration architecture.

F—
If the platform had not had thisinitial requirement, data from different brands NB-loTl
of meters could not be easily accessed with a single query, nor could historical
data from two customers with meters belonging to different vendors be

cross-checked. This system would not meet the needs of transparency and . 'Sigﬂu '!

LoRaWAN

interoperability that Global Omnium sought to achieve, creating instead
opaque information silos. g .
. . . | r @ IO-Link
While the first requirement of a big data platform focuses on the need to
facilitate smooth integration from different sources, the second requirement

refers to how that data is accessed by any applications that want to use it. Figure 4.2: loT-based Data-Sharing

Protocols.
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There are currently two basic architectural trends in the way Big Data platforms
share information with applications: application-centric architecture, in
which eachapplication, solution oralgorithm includes an up-to-date copy of
the datasetin questionand performsits calculations onit; and data-centric
architecture, which opposes the mirroring of datasets by each application
and instead chooses to grant each algorithm access to a shared central
repository, where all updated and historical data is stored.

Global Omnium, driven partly by its continuous improvement strategy aimed
at digitally transforming its processes whenever possible, and partly by the
need to enable seamless data exchange between applications, opted for a
data-centric architecture. Now its customer consumption data lake is at
the heart of its Big Data platform and can be queried by various algorithmic
solutions.

Thus, Global Omnium was able to design solutions that use the same
consumption data. These included:

« Acutting-edge machine-learning algorithm for demand forecasting at
meter level, based on the customer’s historical data. Figure 4.3 shows
the meter-level demand forecast as seen in Global Omnium'’s Big Data
platform. The blue graph traces historical hourly consumption and the Figure 4.3: Meter-Level
white area on the right shows the forecast. Demand Forecast

= go.alga

« Analarmsystem capable of alerting social services or the police should
unexpected consumption patterns be detected(e.qg., high consumption
in households during vacations, low consumption in households with
elderly or dependent people).

« Aninternal leak detection system, based on client consumption data,
has detected over 700 leaks that would otherwise have gone unnoticed
and which customers’ would have had to pay for.

Figure 4.4 shows this feature by using historical datato represent consumption
patterns(shownasthe greenline). Once sustained consumptionis detected
above these given values, an alarm lets the client know about a potentially
undetected leakage. Overall, this system helps to save over 300,000 m3
(79,250 gallons) of water per year across the entire client base.
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Thissolid architecture had enabled Global Omnium to derive unexpected gains
from its smart meter park, while allowing it to develop sought after products
and offer out-of-the-box services which are provided toits clients for free. This
enhanced value proposition has helped the utility in expanding its operated
municipalities, by winning a series of public contests, andits client-base, whose
complains have steadily dropped by up to 60% since before its deployment.

Figure 4.4: Alarm system for
internal leakages

Thisrobust architecture has enabled Global Omniumto reap unexpected benefits
from its smart meters, while enabling it to develop on-demand products and
offer ready-to-use services that are provided to its customers free of charge.
This enhanced value proposition has helped the utility expand the number
of towns and cities it serves by winning a series of public tenders, as well as
winning over its customers, whose complaints have steadily decreased by up
to 60% since smart meter deployment.

The data integration platform implemented in Global Omnium continued to
evolve into the GoAigua technology, which now gathers information from all
distributed data sourcesin over 400 municipalities, including Global Omnium.
This provides seamlessintegration of SCADAs, GIS, ERP, AMI, CMMS, loT sensors
and otherlegacy systems. Its single data model defines advanced algorithms,
data analysis and dashboards; it facilitates monitoring and identification and
prevents issues, enabling centralized management of the entire operation. It
also helps water utilities to automate processes and make smart decisions.
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Managing a smart meter network

In previous sections, we have listed the different lessons
that Global Omnium learnt duringits decade-long process
of digital transformation. This sectiondescribes how each
of the previous sectionsis linked to managing the utility’s
smart meters, starting with the technology chosen and
the impact it has on operations.

One of the essential lessons learned when managing
a multi-vendor smart meter network is that it requires
supervision. As outlined in Lesson 2, Global Omnium
decided to deploy multi-vendor hardware, in line with a
strategy designed to reduce the risk of escalating the
limitations of asingle vendoracrossits entire meter fleet.
While this was helpfulin mitigating the shortcomings of
each individual brand, it also meant that the utility had
to conduct tests and trials for each brand.

To this day, when more than half of Global Omnium's
network is made up of smart meters, manufacturers
are still subject to continuous testing and monitoring.

The central console of the GoAigua platform, where the
consumption dataiscollected, includes adashboard that
compares the performance of each brand of meter. Several
quality KPIs are shown at a single and aggregated level
for each vendor. They include the quality of connectivity,
the number of disrupted data exchange processes,
connection security, latency and many others.

Figure b.1shows this feature, rating each of the vendors
and showing historical graphs of each of their ratings.

Figure 5.1: loT meter performance at manufacturer level
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This dashboard gives engineers and operators who manage
the meter network a clear overview of individual brand
performance. The comparative framework of the capacities
of eachbrandisachieved by individual metadata shared
with hourly consumption, which indicates the brand of
the meter and identifies it individually in the network.

This cross-vendor comparative framework is only
possible thanks to the data-centricarchitectureand open
integration procedures of GoAigua's platform.

Thanks to this process, the utility can pinpoint the
inefficiencies of a particular meter brand, and establish
which technologiesare performing better dependingon
the location of the meter or the delay in data reception
times(latency)related to the equipment’s signal coverage.

This type of data enables Global Omnium to narrow its
provider base to the most efficient brands while still
testing the limits of current technology.

Regarding Lesson 3, which studied how the geographical
andtechnical deployment of the meters was addressed,
itisimportant to point out that, although thisis crucial
in early stages of any deployment, as was the case for
Global Omnium, thelesson learntinterms of the need to
plan new meter deployment remains just as important
in later stages.

As mentioned, more than half of Global Omnium’s network
iscomprised of smart meters. However, although these
devicesare comingdownin price, the company still needs
to follow strict cost-control criteriawhenincreasing the
numbers of smart meters it deploys.

Failing to devise a coherent, organized plan for the
deployment of smart meters, which are stillan expensive
piece of equipment when considering the huge numbers
required by a large water utility, could mean innovation
budgets are quickly depleted. To avoid this, Global
Omnium maintains its controlled deployment strategy,
based on the geographical factor (reaching residential
areas further away from the city)and the technological
factor, testing new and innovative smart meters.
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Figure 5.2 shows the water supply lines in a particular district on a map of the city in 3D. The scale corresponds to
the sum of the individual customer meter readings:

Figure 5.2: Smart Meter readings per water supply line in a DMA

This sustained deployment strategy has enabled Global Omnium to go further afield and experimentin other cities.
It has partnered with Vodafone as its telecom provider and is now installing the fourth generation of smart meters
based on NB-loT communications. In fact, the digital transformation of water management in the Spanish city
of Gandia has recently been implemented thanks to GoAigua’s solutions and Vodafone's NB-loT communications
network. Gandia is now recognized as a pioneering European Smart Water City.

In terms of Lesson 4 and the need to leverage consumption figures on an integrated, data-centric architecture, it
isimportant to highlight the versatility of the system that has enabled Global Omnium to maintain a constant flow
of innovations and an upgraded value proposition for its customers.

As explained above, the true benefits to be derived from digital transformation largely stem from the applications
that use the data to generate value for the company in the form of business intelligence insights and for clients, in
the form of customized products and services.

The data-centric architecture of GoAigua's data integration platform has proven to be a successful terrain upon
which innovative algorithmic and machine-learning solutions can be tested and, eventually turned into marketable
products and services for the clients to harness.

The core of the innovation ecosystem that the utility is
developing is its open innovation hub, with its startups
constantly providing solutions that operate with the
integrated, homogenously structured figures of its
data lake. This system, which is only possible thanks to
its pre-emptive design as a data-centric architectural
model, meansinnovative solutions can quickly be tested,
and converted into fully fledged products and services

to be delivered to the market. Figure 5.3: Aggregated Daily consumption in Client App

Figure 5.3 shows the monitoring of the aggregated daily consumption that is offered to customers through GoAigua's
Virtual Office app. This client-oriented service helps promote transparency in the billingand charging mechanisms
while also serving as an excellent example of the benefits of smart meters.

We have already mentioned some of these benefits, such as the alarm system for second homes and internal leakage
detection processes. However, there are others in the pipeline, such as dynamic billing based on consumption
patterns or a green reward system for customers who limit the amount of water they consume, which could soon
be areality.

Howeverimpressive these solutionsare on their own, perhaps the mostimportant lesson to be learned about smart

meter data integration is that it is the system that enables Global Omnium to quickly and efficiently test these
innovative processes.
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Future Lessons

Global Omnium’'s commitment to digitally transformingits conventional meters
over the last two decades has given the utility a holistic perspective on the
implications of the process of upgrading its meter network and managing
it, through several generations of innovative meters.

Despite this, Global Omnium remains committed to constantimplementation
of the innovative technologies that continuously upgrade and transformthe
technical and managerial lessons learnt up until now.

As we have explained above, the main driver of continuous innovation is
the ecosystem that the Spanish utility has built around its meter network.
This ecosystem includes its commitment to standardized testing of new
technologies, its structured deployment procedures, which enable cost-efficient
expansion of its smart meter network, and its data-centric architecture and
innovation hub, which enable innovative ideas to be quickly tested by giving
them access to a large dataset they can work with.

The data integration platform implemented in Global Omnium has evolved
into the GoAigua technology, which is currently being leveraged by more
than 400 utilities globally to improve operations and maintenance, asset
management, customer experience and scalability.

This entire transformation process has put Global Omnium in a privileged
position to address emerging technology disruptions, which center on two
radical innovations: the emerging 5G networks and NB-loT technology. Both
these technologies, which are still in their infancy and have little tractionin
mainstream markets, have quickly found their niche within the innovation
ecosystem of water utilities.

GoAigua's technology has enabled Global Omnium to forge a strong partnership
with Cellnexand Vodafone, two of the largest 0T/5G network providersin the
European market and it has mapped out severallocations for conducting test
projects. The use of NB-loT technology, which will become the gateway for
data communication in areas where traditional networks are not available,
canalready be hailed asasuccess story for the utility and its implementation
partner, Vodafone. The Valencian city of Gandiais currently regarded as the
first European Smart Water City, with almost all of its conventional meters
being replaced with smart meters which use NB-loT networks to transmit
the data they log.

However, despite past successesand lessonslearned along the way, perhaps
the most important lesson that both operators and innovative companies
should keep in mind is that, irrespective of any knowledge, the only way to
stay ahead in an industry is to build an ecosystem that encourages, tests
and implements innovation.
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About Idrica

Idricais the leading company specializing in water cycle
management. Its unique value proposition is based on the
efficiency and quality of its services and the GoAigua smart
technology solution for the digital transformation of the industry.

Contact us to obtain an analysis of your organization’s
challenges and learn how the GoAigua technology is helping other
clientsin the water industry.

Contact

., +34963860500

K sales@idrica.com

idrica.com | ¥ in


https://www.linkedin.com/company/idrica
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