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1. Introductionc Water loss Reduction Plan

Non-Revenue Waters one of the main inefficiencies of water services management bodies.
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1. Introductionc Water loss Reduction Plan
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1. Introductionc Water loss Reduction Plan

APPARENT LOSSES
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1. Introductiong Water los€Reduction Plan

Typicalwaterloss reduction pan
|

Phase 1 d Evaluation of the initial situation

Phase 2 - Definition of the strategy to combat losses
Phase 3 - Definition of District Measure Areas (DMAS)
Phase 4 d Contract for the Construction of DMAsS
Phase 5 - Actions to control physical losses

Phase 6 0 Systems management with DMASs

Phase 7 - Evaluation of results
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1. Introductiong Water los€Reduction Plan

Phase 1 0 Evaluation of the initial situation
[ .

GOALS

Obtaining operational and financial indicators of the system that allow an adequate
characterization of the existing losses and leaks, most relevant types of losses and their
origins.

Definition of a strategy to fill in the missing information, both regarding the physical
characterization of the systems, as well as the operation and maintenance data, and
also regarding the registration of customers .
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1. Introductiong Water los€Reduction Plan

Phase 1 0 Evaluation of the initial situation
| .

Hydraulic systems

A Knowledge of infrastructure;

A Evaluation of the existing register (content and form) regarding the
physical and geographical characterization of the organs and
infrastructures that make up the water distribution systems, namely,
pipelines, installations, maneuvering organs, security agencies,
instrumentation, meters, points of consumption, etc.;

A Definition of a strategy for filling in missing information and files.
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Water consumption ERTAN

A Knowledge of customer consumption 0 Customer System ;

A Customer Registration ;
A History of complaints & water cuts, low pressures;

A Volumes of water consumed (daily, monthly, annual, days
of higher consumption, etc.);

A Zoning of consumption areas (readings of meters combined
with the areas of the systems);

A Definition of a strategy for the completion of information
and archiving .
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1. Introductiong Water los€Reduction Plan

Phase 1 0 Evaluation of the initial situation

| .
Water balance and indicators A Water lossesper pipe length (m3/km.day )
Daily periods of operation of funding , ETA e EE, A Apparent  losses®6);

A Apparent losses per volume of water entering the

throughout the year, with indication of start-up and stop times; system (%6):

A Operating regime of the main switching valves ; A Real lossesper connection (I/ connection .day);

A Variations in water levels in reservoirs; A Real lossesper pipeline length (I/km.day ):

A Occurrences with implications for water failures or low pressures;

A Water lossesper connection (m3/connection /year );
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1. Introductionc Water los€Reduction Plan

Phase 2 - Definition of the strategy to combat losses
|

Priority areas for action

A Selection of areas of intervention, taking into account the preliminary conclusions of Phase 1
and, in particular, based on the knowledge of the technicians on:

A apparent / commercial losses
A current frequency of ruptures;
A age and materials of the network ; soil type (permeability) ;

A groundwater level.

A Assumption : for the selected areas, the existence of a customer management
system, a commercial loss reduction solution and a geographic information
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1. Introductionc Water los€Reduction Plan

Phase 2 - Definition of the strategy to combat losses
|

Preliminary characterization of the system

A 1dentify and characterize all the limits of the selected system, namely reservoirs and lifting
stations;

A 1dentify all supply points of the selected system, as well as water transfer points to other systems;
provide the identified sites with flow or level measuring equipment enabling mass balances to be
established,;

A Calculate the water balance and indicators for the selected system.
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1. Introductiong Water los€Reduction Plan

Phase 3 - Definition of District Measure Areas (DMAs
|

|. Planeamento preliminar do

sistema de medigdo zonada

2.Simulagio da rede

GOALS

. . . 3.Planeamento das ZMC —
Sectorize and equip the selected system for active losscontrol . | :|

4. Levantamento das condi¢des

Implement a mathematical simulation model of the hydraulic operating S
conditions of the selected system. :

5.Selecdo dos pontos de medigio

s sos st
|
R
I
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6.Selegdo / aquisigao de medidores
e dataloggers

7.Realizagao das obras de
construgao civil

8.Instalagdo de medidores e
dataloggers

- 9.Verificacao do sistema
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1. Introductiong Water los€Reduction Plan

Phase 3 - Definition of District Measure Areas (DMAs

Develop mathematical model

A Development of a mathematical model of simulation of the

hydraulic operating conditions of the system for its original
configuration;

A ldentification of constraints in the existing system, with the
possibility of localized correction, even before the
establishment of the DMASs.
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Planning of DMA's

A Definition of criteria for the establishment of
- reservoirs - natural DMAS;
- dimension (500 extensions);

- minimization of measurement points.

DMASs:

A Definicéo da setorizacio da rede e dos pontos de medic&o de

caudal e pressao.

TADECO TADECO

TECHNOLOGY

CONSULT

\J G



1. Introductionc Water los€Reduction Plan

Phase 3 - Definition of District Measure Areas (DMAs
|

Establish DMASs

A Survey of local conditions;
A Exact selection of measuring points;

A Selection / acquisition of the type of flow meter and the data loggers
to be used,

A Realization of civil construction works and installation of flow meters
and dataloggers;

A verification of the system, in particular as regards the tightness and
proper functioning of the flow meters;

.A Establishment of a data repository of the DMASs. Io Gregtn
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1. Introductionc Water los€Reduction Plan

Phase 4 d Contract for the Construction of DMAS

GOAL

Materialize the sectorization project that allows monitoring and
controlling flows and pressures.
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1. Introductionc Water los€Reduction Plan

Phase 5 - Actions to control physical losses

|

GOAL Location of leaks

Reduction of real losses. This activity should be developed from day A Alarm monitoring - FLOWISE;

one, independently of the other actions. After completion of the A Approximate location: sub  -zoning or progressive
construction of DMASs the research will be more targeted. closure (use of mobile measuring equipment in

temporary campaigns);
A Exact location: acoustic sounding; acoustic

Pressure management correlation, CCTV;

A Creation of pressure management zones 8 PMZ and A Acoustic logger and correlator;

installation of automatic valves with dynamic pressure control A Continuous detection/location.
0 PRV

-A Proper selection of the type of PRV.
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1. Introductionc Water los€Reduction Plan

Phase 6 0 Systems management with DMASs
| .

GOAL

Effective management of a water distribution system with
zoned metering.

Organize human resources and operationalization of network
management services

Establishment of a loss control team and installation of digital
solution to perform the following functions:

A information collection:
A interpretation/management of information;
A location/detection of leaks;

A repair of leaks.
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1. Introductiong Water los€Reduction Plan

Phase 6 0 Systems management with DMASs

| .
Establish indicator control system Establish routine operations
A Selection of monitoring techniques: measurement of night A Routine monitoring 8 observation of night flows, definition
flows and measurement of daily flows; of alerts and interpretation of results.
A Analysis of flow regime and consumption patterns A Programme of actions for the maintenance of the ZMC

(new connections) of the ZMC (new connections), of the

A ldentification and location of large consumers and their measuring equipment.

consumption regime;

A Calculation of the BL(Baseline) - losses that occur after the
repair of all leaks detected from the measurement of night
flows.
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1. Introductiong Water los€Reduction Plan

Phase 7 - Evaluation of results
S

GOAL

Assess the efficiency of the wuse of the resources
allocated and the effectiveness of the measures put in
place, comparing the initial situation of the period under
review with the final one .

1 & Evaluation of the cost of active loss control.

2 0 Comparison of objectives and results.

3 0 Analysis of deviation and identification of areas for
improvement.

4 8 Progress report.
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2. Softwaresolutions

General perspective
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2. Softwaresolutions

General perspective ¢ infrawise.

| Service Network
- - = - - o
pipes Pipes nodes

Infrastructure
rehabilitation

\‘: aquawrorks.

v
Customer Billing Operation
System -4 management
@ G/Interaqua.

Hydraulic
— DMA/DMZ <«
modeling /

R
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‘ 2 Household
EAM asset Flow and
meters pressure
B N management .
o substitution plan monitoring
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2. Softwaresolutions

General perspective
| @ '

A

Knowyour
Operate

assets
/network

@ G/Interaqua.
GIS solution dedicated to the Q d q ud “""'ks .

Improve

efficiency

. A
management of hydraulic f networks and infrastructure fi lﬂow|se_

infrastructures operational management

4@» aguaman.

Integrated asset and maintenance
management
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2. Softwaresolutions

—_— 1‘; flowise.

DATA COLLECTION

Pressure, flow, temperature,
! rainfall, chlorine, conductivity
and other variables from SCADA
or any other data bases

| AGSC‘ NAQUASIS

Tumscey Mar 3 CE 13
» PO5 1030
« P20 1161
b iyt
« PAE; 13,28
» P35 15T r-'_.

@ Flagwr W47

L]

|00 T D o W]

[ 00 [

B0 [Vis]

b e [Tea

15001 o]

12804 sl

INTEGRATED ANALYSIS

Historical patterns created from meter readings and
compared with real-time readings

EVENTS GENERATION

Events are automatically generated
according to user defined rules and
notifications are sent via app or email
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2. Softwaresolutions

—_— fé flowise.

READINGS |.[hl

View meter readings in a
normalized time step

i PATTERNS .
Compare readings with

typical pattern and
historical behavior

SELECTION OF PATTERM TYPES

Select different pattern types
(mean, log-normal, ...) and
periods (15 minutes, hourly, daily,
daily minimum) for visualization

" AGS* \QUASIS

DIFFERENTIATED ANALYSIS

Differentiated analysis for weekdays and

weekends

NIGHT FLOWS

Differentiated analysis for the night period -

minimum night flows

DMA and meters

% IDENTIFICATION OF ANOMALOUS READINGS

Easily identify anomalous readings by color
- values that differ from expected behavior

(pattern)

*2
o

DMA ANALYSIS
Analyze data per DMA (meters’ balance)
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2. Softwaresolutions

PN
_— q‘a flowise. Event management
= y  CLASSIFICATION 2E  MANAGEMENT £y) STATUS
Classify each event by category (e.g. Define a person responsible for event Define event status (evaluation,
burst and meter failure) or severity management open, field work, closed)

(green, yellow, red)

.....
-----

@ VISUALIZATION 553 WORKFLOW “(X) REMOVAL

View all events in a list or map Workflow adapted to the utility Possibility of removing events
from the pattern

Event 71202
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2. Softwaresolutions

[ fa flowise.

WATER 5YSTEM CATEGORIES

.@ Burst

eee Flat readings

Fressure increase

Pressure decreass

<t © @

Flow decrease Pressure meter failure

>

Flow increase PRV deregulation

T

Maintenance Work Zone change

13;

Flow meter failure Waork Order
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Pipe burst and leaks
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2. Softwaresolutions
[ f; flowise.

MAMNAGEMENT REPORTS

Production of reports to support
management

af MONITORING

Monitor systems’ operation (water loss
volumes, event duration, operating meters,

open events, ...)
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|~  ASSESSMENT
Assess systems’ behavior over time

Y/ CRITERIA

Apply criteria to get meaningful information

m EXPORT

Data export to Excel
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2. Softwaresolutions

-_— 4%) meterwise.

E WEB APPLICATION
Cannecting directly and safely to the information systems, with
duplication of data

T

Global mataring Error auslution —

amrors and alarms and meter performance nt%} MEASURING ERROR
Calculates the measuring error and monibars the under
registrakion of wolumes and loss of billing:
METER RENEWAL
Allows the meter renewal programmed based on the aptimal

— useful life of each meter to be improved
Geographic Analysis O ptimised renewal plans,

including financlal analysiz

METER DETECTION
Anticipates the detection of patentially stopped
meters

DATA ANALYSIS
Provides an analysis of histarical data and

idendifies anomalkous consumptian

FINARNCLIAL ANALYSIS
Carries out a financial analysis and provides for

high returns on investment
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2. Softwaresolutions

-_— 4&» meterwise.

Meterwise Dashboard &  Analisis ~ « | Plano %% | Backoffice »

Overview 1000 customer meters installed
Specific management of subsets of
meters: meters identified as alarm,
alert adequate or WIthOUt data Renewal Stopped Sizing Anomalous consumption Data reliability
' Alarm 453 2 245 33 38
Alert 15 8 3 45 726
Adequate 226 929 677 861 175
No Data 306 61 5 61 0
N Current Under registration Goal
Monthly Annual
1,079 m* 11,909 m?
. a 12.3 % 13.4 years -4.5%
Revenue loss
- . " Monthly Annual
Global error Age $1,670,981 318,436,212 Error
)
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2. Softwaresolutions

— W% meterwi
v Meterwise = | Dashboard 4 | Analysis + <+  Plan ©f Backoffice -

Analysis Meter Summary 25 selected meters

Analysis of the most relevant aspects

of meter management: renewal,
[ oo |

stopped meters, sizing problems,

Filter ~
anomalous consumption and - -
Age v - 0 Brand Select M Model Select v Replacement Year Sefect
. g Number of a a
rellablllty of records data Readings o . 0 Diameter  Select Area select v Relevance Select
g::;:%p[ign 0 |- o Indicator  Data reliability - Indicater Performance  Alert
Assessment Detail
S S i
Alarm o 1 13 7 1]
5%
s
Alert 3 1 0 0 25
Adequate 19 23 12 18 0
o o No Data 3 0 [ 0 [
.
L
L
®
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2. Softwaresolutions

—_— <§> meterwise.

Analysis of measuring errors by area Analysis Global Map -12.3 % Global error

or diameter based on the initial error -12.3 % Gclobal error
without stopped meters

and the degradation rate
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2. Softwaresolutions

<

— V” meterwise.

Meterwise I Dashboard &  Analysis ~ o Backoffice -

Plan 453 selected meters
Support for the preparation of the

meter renewal plan (annual orgear

) .

Diameter Meters (No.) Annual volume recovery (m®) Investment Payback (years) Global values
up [] 0 s0 up Meters (No.) 453
DN13 290 2,679 48,057,600 0.4 Annual volume recovery 6,648 m*
. DN19 159 3,882 54,417,787 0.3 Investment $12,852,34%
DN25 3 32 $229,454 0.2 IRR (5-year) 0%
DN32 0 o $0 up Payback 18 years
DN38 1 55 $147,505 0.5 Global error
e . DN40 L] 0 $0 up
DN5D L] 0 $0 up
¢ . \ DNG6 0 0 $0 uo 01% 0.0%
DNTS L] 0 $0 uD
DN8D 0 1) §0 uD
DN100 0 o $0 up
Current Expected
®
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2. Softwaresolutions

— @G/Interoquo.

"ﬂl Expansion of the spectrum of possibilities for
analyzing problems that are placed on
technical management, at historical, statistical

and thematic processing of information

|3i3! Decreased risk of dependency on human

factor in the operation of networks

@ Support for loss and leak control programs

. EIOT Integration with other information systems
! 2 CRM, ERP, Asset management and Operation
' management
. L
<, .
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2. Softwaresolutions

— @ G/Interaqua.

{Ai flowise.
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2. Softwaresolutions

— @ G/Interaqua.

Integrated Administration
Desktop and Web Hydraulic network analysis /

affected customers

Modular

Solution

Spatial modeling

Hydraulic Modeling

Adapted to users o -
Associagcao Multimédia

needs

[ Ne——
QE Historical

Data import/export

’ for other systems
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2. Softwaresolutions

S @G/Interoquo.

Featureediting

) INTERAQUA
=

Bulkatribbutes editing

Entidades a actualizar

Afributos a actualizar  Saneamiento: Pozo [Selecgdo)

-2 Entidades
=-F; Seleccdo

Saneamiento: Pozo

Featurevalidation

Dataimport/export for the
model

Dataimport/export from/to <
AutoCad

-~ Saneamiento: Red gravedad | Alura maxima

Adicdo de reagentes
Altura
Altura de descarga [m)

Afio de instalacidn

Afio limite inferior

Ao limite superior
Aporte hidradlico
Barrios

Calle

Classe

Clasze de fecho

Cédiao patrimonial

Filtrax Limpar Limpar tados

Aplicar | S air

Entidades| Opges | =
EHergoE Biro|?|[L0asBL00D S s Fa

| Entidades e | | CETI | e r | ]

[~ | Aguas: Acometida

[T Aguas: Arqueta

" | Aguas: Deposito

[~ Aguas: Dephsito unidireccional
[T Aguas: Desagiie

[~ | Aguas: Detector de nivel
[ Aguas: E stabilizador

[” | Aguas: Etiqueta

™ Aguaz: Fil

[~ | Aguas: Final de red

[~ | Aguas: Fuente

[ Aguas: Gupo electrobomba
[~ | Aguas: Hidrante

| hmimmne kil midmr Am mmi1d =l

Shapefiles
Geodatabase
= OGCcaompliantsources
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2. Softwaresolutions

S @G/Interoquo.

Reports on each of the features
managementof report types
Inventory production

Locationof results

Thematicmaps

" AGS* AQUASIS

Atributo dependente
Qual o atributo dependente?

. IntrodugZo
. Entidads

. Atributo dependente
Atributos independentes

Filtra

. Terminar

0 atributo dependente & um atributa pertencente a entidade escolhida. sobre o qual é aplicada

a operagdo estatistica. Efectue a escolha dos atibutos e operagies pretendidas.

Denominacion Tuberia ~
Didmetro [mm]

Entidad sumunistradara - guas
Escala

Estado de servicio

Estado namal

Fecha de actualizacion [aaaa-mm-c
Fecha dz instalacidn

Frecuencia regulacidn

Fuente de informacion

Funcidn de tuberia

[} TemEoraI de Mawimo iara Eortal

Material

Modelacion matematica
Muricipio
M de entidad

|

[Longitud [m]]

e Quanti\:lade
% Somatdrio
 Média

= b Aximo

i Minimo

N® de entidad
Observacionss
nt

< >

Anterior Seguinte

Sair

Ertdades

Relatorios e Iventdrios | x|

Evecutar relatdno (‘nnml[-auml Opples|
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