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O Matriz para determinar cual es el tipo de distribucion de agua
potable que se tiene, utilizando WSI-calc

0 Ejemplo de utilizacion de WSI-calc

Q Analisis de resultados de WSI-Calc y planteamiento de estrategias
para lograr el cambio de un sistema tradicional a uno inteligente

0 Seleccion de indicadores de desempeno de operacion para
evaluar el cambio de un sistema tradicional a uno inteligente
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Matriz (WSI-Calc)

Results
Key System Information

Acknowledgements

1 - Bulk Metering 2 - Customer Metering 3 - Pressure Management 4 - Leakage Management

North American




7 Areas Claves

1. Bulk Flow Measurement

(Agua en Bloque) 5. Asset Management
2. Customer Metering (Gestion de Activos)
(Micromedidores) 6. Water Balance and Key
3. Pressure Management Performance Indicators (KPIs)
(Gestidn de Presiones) (Balances)
4. Leakage Management /. Human Resources
(Control de Fugas) (Recursos Humanos)

Para cada area clave hay tres niveles de mejora (siendo el nivel 1 el mas

bajoy 3 el mas alto).
North American ’



Areas claves y niveles

Back to Start Results

m level

Next Topic

MNareliable flo
Al bk flow = are d but nat sure
Limited metering of bulk abaut the meter accuracy permanent meter acour
program in place

& continued amforthe

meterad, e

2 - Customer Metering .~ 3 - Pressure Management 4 - Leakage Management 5 - Asset Management 6 - Water Balince . 7 - Humman Resources




Problemas comunes para
aplicar la matriz:

2 Sobreestimacion del nivel en que se encuentra

- Subestimar los cambios necesarios

2 Subestimar el trabajo requerido para generar un cambio
2 No considerar el tiempo necesario

2 Menospreciar la inversion necesaria
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La matriz se divide en 4 categorias de sistemas de diferente nivel.

Lo que resulta en 12 pasos que describen ampliamente la escala de mejora
para cada area.

Tabla 1.1Sistema de puntuacion para usar en cada una de las siete areas clave de mejora.

Puntuacion Red basica Red Ordinaria Red inteligente Red Inteligente
Sistema Sistema Sistema Sistema

Nivel 1 1 4 7 10

Nivel 2 2 5 8 11

Nivel 3 3 6 9 12
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Sistema de Puntuacion
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La Matriz de mejora del sistema de agua se puede utilizar para evaluar el ™
rendimiento general del sistema. El puntaje de cada area clave se suma
para evaluar la empresa de servicio publico.

Puntaje Clase Descripcion
Total

Procedimientos operativos que no hacen un uso adecuado de los recursos y activos, lo

7-12 E3 . : . . -
que repercute en el continuo deterioro de los activos y el nivel de servicio

Estandar y calidad inferiores de la gestion del sistema, sin una administracion y
13-19 E2 planificacion organizadas de la red de suministro de agua, sin poder brindar el nivel
requerido de servicio y compromiso con la mejora del sistema

Etapa operativa critica, que debe reforzarse con procesos, estandares y procedimientos
20-26 E1 mejorados para revertir la espiral descendente de operacion ineficiente y recuperar el
control del sistema.

Régimen de suministro satisfactorio pero, sin embargo, uso derrochador de recursos y
27-36 D operacion ineficiente del sistema que requiere una mayor mejora y control de las
operaciones del sistema que conducen a un mayor rendimiento.

Uso eficiente de los recursos con sistemas implementados que brindan el nivel de servicio
37-48 C deseado; sin embargo, hay espacio para la eficiencia del sistema y la optimizacion de los
procesos

Alto grado de eficiencia en todas las operaciones del sistema, empleando tecnologias y
49-61 B conocimientos avanzados para mantener las ganancias de eficiencia y construir una
plataforma que permita un mayor avance.

Uso 6ptimo de tecnologia, equipos y recursos humanos en la operacién y mantenimiento

62-73 A del sistema de abastecimiento de agua de manera inteligente, productiva, rentable y eficaz

Posiblemente descrito ahora como un 'suefio’, este seria el sistema de suministro del futuro
74-84 A*  operado por algoritmos de aprendizaje automatico, autocontrolado y administrado con
minima supervision por parte de humanos
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Red Basica:
Deficiente medicion del agua en blogue y micromedidores; no hay G.P. ni de
disminucion de fugas; falta de inversion; balances de agua inexistentes; no hay

capacitaciones de personal.

2 Nivel 1 2 Nivel 2 2 Nivel 3
Inexistente Se instalan algunos Faltan medidores
medicion; no medidores; se de instalar;
hay gestion monitorea algunos monitoreo
tampoco p. de presiony de constante de la
inversion ni fugas; planeaciony presion con data
capacitacion. entrenamientos loggers; intentos de
basicos. evaluar el NRW;
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Caracteristicas Generales
%%% |
Red Ordinaria: e’
Medicion y analisis manual del agua en bloque y micromedidores; G.P.
constante con data loggers y algunas PRVs; se empieza la implementaciéon de
DMAs; se desarrollan planes de inversion; se utilizan algunos indicadores;
capacitaciones generales.

2 Nivel 1 2 Nivel 2 2 Nivel 3

Dudas en la fiabilidad Lectura manual; se Se evaluan

de medicion; tienen DMAs; manualmente las
medicion constante programa de lecturas; se empieza una
de P.; programas de disminucidén de fugas; G.P. automaticay de
gestion de activos; balances (95%); MNF; programas
balances de IWA; capacitacion costo/beneficio;
capacitacion general. interdepartamental. capacitacion planificada.
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Caracteristicas Generales

G g
Red Inteligente: o
Medicion remota de macro-micromedidores; bases de datos GIS actualizada; G.P.
con PRVs vy variadores; sectorizacion completa con DMAs; planes de inversion a
largo plazo; los KPIs y balances se actualizan; innovacion tecnologica.

2 Nivel 1 2 Nivel 2 2 Nivel 3

Mediciones remotas; Analisis de las Encuentra patrones en
control de presion con mediciones con las mediciones;
variadores; software; G.P. monitoreo de las
sectorizacion avanzada; monitoreo variaciones de presion;
completa; balances acustico de DMAs; uso satelital, acusticoy
actualizados; balances deteccidn predictiva;
capacitacion automaticos; balances y KPIs

especifica. automaticos;
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Caracteristicas Generales
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Red Inteligente Avanzada: o
Medicion remota de macro-micromedidores con fiabilidad y calibracion; G.P.
completa en el sistema que funciona a base de machine learning; planes de
inversion generados por algoritmos alimentados a través de los KPIs y balances.

o oateg J'I.fo,}:‘}

2 Nivel 1 3 Nivel 2 2 Nivel 3
. ive :
Mediciones remotas — Algoritmos que
Encuentra patrones :
evaluadas; sensores o controlan el sistema;
: en las medicionesy .
gue alimentan " _ algoritmos que se
redice; reparaciones e
modelos de G.P; P . P optimizan y controlan;
: automaticas; .
monitoreo prediccion futura de
automatico de fugas; fugas;
balances de agua
actualizados;

North American



Agua en Bloque

Click onthe red box and uze the drop
down menu to chooze the sustem level

North American

which best describes vour system

Mareliable flow measurement

Limited metering of bulk flows in the
system

& continued program for the
installation of bulk meters.

The majarity ar all of the sustem bulk
flow = are metered

Al balk Hlows are metered but not sure
about the meter accuracy

Bulk Howz are metered, remotely
read, monitored, and analvsed with
frequent meter accuracy tests

Bulk flows are metered, remately
read, monitored, and analysed with a
permanent meter accuracy test
program in place

Bulk flows are metered, remately
read, monitored and analyzed with
zoftw are to recognize when meter
accuracy drifts

Bulk flows metered, remately read,
monitored and analysed with
zoftw are recognition for meter
accuracy driftz and flow pattern

monitored and analysed with
softw are recagnition for meter

accuracy driftz and flaw pattern

Bulk Hlow s are metered, remotely
read. monitored and analyzed with
softw are recognition for meter
accuracy drifts with automatic meter
recalibration capability and How
farecasting based on historical
supply and demand trends

Complete machine learning
algarithms that control the sustem, ta
manage system input volumes and
pressures
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Medicion de Caudales en acueducto

Condlccian el Sauz {Impulsol

9500015 5 JUNTA MUNICIPAL Resumen de Caudales

. JMAS

‘ Sacramentq Norte
Y 1086415

Adzama Nombre de DR

178811
Sacramento Yiejo ‘
i :3 . 0%l
Sl
Tabalaoha Aldama
3 Setion
Conduceidn el Sauz 2370
$§4361s |
Panamericana ) \ a Esquema Topoldgico
BLols Balance El Sauz
Puerta de Chiuahua Méxima produccién (1:00 a.m. hasta 3:59 a.m. del 04 de mayo de 2020)
41815
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A 678 | | 759 | {759
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fi 1203 PzRiberas9 Pz Riberas 2
20954 ]‘s —im ‘ Pz Riberas 1
Qjos de Chuviscar e

P Riberas 8 P2 Riberas 3
praiveres7 [ P2 Riberas 5
P Riberas 6

Pz Riberas14

Pz Riberas 15

=
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Datos obtenidos de piataformas de Nébula e i20, esquema heche con ¢
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Instruckions

BTN sekosten N Resus |

Clizk an the red box and uze the drop
daovwen menu ko choose the system level
which best describes gour syztem

B2

North American

Mo or limited customer metering

Unreliable information on the age and
type of mekers

Cuztomer dakabaze haz not been
updated Far a lang time

Inadequate meter and cuztomer
information

Mo azzessment iz made and there iz
no program bo deal with water thefe

Plat all customers hawe mekers
inzkalled

Mo reqular replacement policy, only
when mekers stop

M system of cantralling meker
readers

mekering

Cuztomer dakabase iz periodically
updated

llzgal cannections are sparadically
detected

All cuztomers are mekered with good
ACEUTACY MEkers

Plecker readers are rokated, and often
spot checks are made

Handheld devices are uzed For meter
reading

Customer databaze iz updated and
linked to o GIE,

Handheld devices are uzed For meter
reading and bills izzued on the spot.

AME meters inkroduced

Demand management program in
place based on consumption
patterns identificd via a GlE-billing
infrastructure

Cantinuaus replacement programme
of customer meters bo ANE
capakbili

All cuzstamers are mekered with high
accuracy AME system

APl zpzkem in place Following 2
skrick meker replacement palicy

All customer meters have sound
senzors, bo dekect leak noizes, with
connecked communication systems
allowing for automatic corrzlation
and pinpainting of leaks.

Fraudulent activities are detected via
the &M and AMRE spstems

All customer mekers have sound
zensors, o dekeck leak noizes, with
conhecked communication systems
allewing far aukamatic correlation
and pinpainting of leaks.

Aukamatic alerts sent ouk ba
cuskomers, when cxcessive customer
side uzage cxpericned

Complete machine learning
algorithmsz that conkrol the system,
=0 the spstem iz run with internal Flow
meazurement, measuring and
adjusting the mekers for accuracy
with a tatal self-billing and billed
collzction procedurs without any
human intereentions
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Instructions

Click on the red bos and use the dop u
down menu to chooze the system level
which best describes wour sustem Mext Topic

Permanent pressune measurement at
some points with pressure loggers

Pressure sensors installed in
strategic locations in the network
continuously feeding pressure
readingz into leak and demand
analyzes models

Fully pressure-controlled netw ark

Mo recording or contral of pressure

Intraduction o pumps installed with
VD drives to enable constant
pressures with warving demands.

Some form of further pressure
control, .g. fised downstream
control with 2 PRY

Perhaps partial netw ork zoning but
not used far pressure control

Multiple pressure sensors installed
across the netwark, analysing sustem
pressures continuously and using
data analutics to enable automated
control of the pumps and valves to
calm the netwark.

Some pressure control, through
sizing of zones to maximise system
pressures

Prezzure contral via PRV in all areas

of the network using advanced tupes
of contral, e.g. flow modulation,
critical point, ete.

Pressure monitaring [if any] only at
pumping stations and trunk mains

Sensors installed in the network,
permanently monitoring pressure
wariations, which are uzed to adjust
sustem pressures to develop calm
rietworks

Complete machine learning
algarithms that monitor and optimise
pressures in the sustem, for a
completely calm netw ork ensuring
masimum asset life.

Partly pressure control through
zoning by elevation

Pressure contral and manitaring at
zalient paints in the network with
automatic pressure | flow analysiz

Feriodic pressure monitoring wsing lift
and shift pressure loggers.
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Instrumentacion para generar datos y realizar la
Gestion de Presiones
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ALARMAS PORTAL Algoritmo
D [owe]
JMAS
SERVIDOR
\ Sensor P3
B 5 Mlaniakiad uii
v . Punto Critico @

Entrada
Red Sectorizada @

SISTEMA
1. CAUDALIMETRO 4,
REGISTRADOR Y LOGGER
2. VRP 5. ANTENA
3. CONTROLADOR 6.

REGISTRADOR PC

North American



i Devg
‘Sxﬁ‘ U,

Gestion de Presiones

North American




g @\'\aaﬂ er%

Gestion de Presiones
Operacion SIN Gestion de Presiones (IWS) o ”
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Inztruactions Eypstem Level

Click on the red box and use the drop
down menu to choose the system level
which best describes your spstem

North American

Mo leakage contral, only repair large

mains bursts

Mo records kepk. fa SLC
programme in place

Start b undertake a visual ALC
programme.

Limited leak repair records are kept

Prioritising of AL activities.
Improved leak repair times.

Leak detection and repair records
kgt

PAultiple DA s established and
analyse of leakage and NRY data.

Planned regular leak surveys.
Zhart repair timez in placs.

Dietailed recards of all leaks and
repairs maintained and analysed.

Plaximize OMWA coverage, with
permanent monitoring and
communication with 2 cenkral control
room.

Leak deteckion program prierikized
uzing DRSS FANMF analysiz,

Froblematic areas permanently
monitored with acoustic devices.

Complete sectarization

[OM Az zoning] in place, and Flow
and pressure are monitored via
parmansent installations,

Leak detection and repair records are
maintained on a GIE platform

Prioritising leak detection
technology based on asset
characteriztizz including ALC an
large diameter mainz with minimal

Intraduction of permanently installed
acouskic monitoring systems, with
carrclating ability. Analysiz of
syskem MRS data, undertaken
automatically uzing specialized
zoftware.

Large diameter surveys undertaken
uzing internal or specialised acoustic
technalogy

Advanced and innavative technalagy
and equipment used For leakage
deteckion, on all mains diameters and
materials, including acrial and
sakellite applications.

Pzrmansnk maonitoring of zyztem
noises and pressures used to analyse
changes in historical data and predict
new leaks ! bursts.

All datz recsived From permansnt
manitering devices and zurveps,
pulled automatically into 2 dynamic
assek management syskem, For
planning, undertaking and reporting
of leakage management and repair
activities

Leak lacaticnz automatically
detected, pinpointed and linked into
3 prosgramme: ko execute the repair
process, allowing automated repairs
to take place.

Fepairz undertaken inzids the pips
using automated processes, without
excavation or water shutdowns,
negating the need for customer
disruptian.

Complete machin: learning
algarithmz that control the spztem
and undertake analypsis of the
network to identify asset weaknesses
and potential leak locations, analyses
cauzes af Failure and where possible
reckifies the cause, whilst linked inko
the azzek managemenk spstem ko
prioritize zystematic pips
replacement, including the aptimum
chaice of pipe material




Control de Fugas

Trabajos de deteccion de fugas
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Control de Fugas ‘@
3 D
m CONTROL ACTIVO DE FUGAS S 8
S W i) Trabajos que se estan
totae® medi | RN ¢ | realizando:
' . i f 1. Barrido de fugas
_ visibles
Pohg@no # " 12. Reparacion de fugas
e encontradas

R@E- e .,
ﬁmd}‘ | 3. Deteccion de fugas

no visibles con
equipo
especializado

. 4. Setenia un caudal
minimo nocturno
de 52 Ips con

0.2 SR e (e _ servicio continuo en
El 13% de las  fios ectado Con e : i iy la zona y presién de
cuentas tienen [ESsegatetrtigl, ' 2.0kg/cm2 ala
fugaenarco | - 3 ‘ salida de la VRP, el
medidor o L cual nos indicaba
e ' una presencia
fuerte de fugas en
el sector

North American



g @\'\aaﬂ er%

Control de Fugas

Recuperacion de Caudal por S 108°

Reparacion de Fugas
Impacto de reparacion de fugas en Praderas del Sur
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s Volumen diario
Volumen promedio (7dias) 3
3,500 Temperatura promedio (7 dia)
32
3400 || e, 0 _
TN X :
< N N 28 E
E 3,300 &
3 g
g He okl | 26 E
3lzm The o, ’ g
[rres o 24
3,100 ‘ ‘
‘ H 22
3,000 AL — o
P X » P P » & »
¢ & \Qﬁ & \é\,;ﬁ o @\»@ \0&6& & \f ¢ &
$ A s ¢ & M WV P ¢ W 9 ® ¢
Representd un ahorro La dotacién en el sector 10 % volumen ahorro por
de 751 It/dia/fuga = bajé de 365 It/hab/dia a reparacion de fugas en
1 tinaco 327 It/hab/dia medidor
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Instructions

[ syemtea ]

Click on the red box and use the drop
down meny ko choose the system level
which best dezeribes wour zyztem

Excellent zkillz in azzet repair - L
F Targek replacement and rehabilitation

North American

Extremely poor asset condition

Mo management of or investment in
azzek infrastruckurs

Limited abilities & capacities ko
repair critical azsekz

Easic skillz For network mainkenance -
often long delays For repair & quality
of repairs is a problem

Limited planning and maintenance on
critical assets

Eazic shills For network mainkenance -
often long delays Far repair & quality
of repairz iz 2 problem

Limited planning and maintenance on
critical assets

Feasanable estimates of azset
renewal requirements

Flanned assek management
pregramme developed and
operational

wery good skillz & commitment o
assek repair, only occasionally have
angeing problemsz

Long term asset management plan
developed and approved, with
funding available to deliver

Dzkailed recards of asset
maintenance are kepk that indicate
lowcation, type date and duration of

Development of 3 digital azzet
managemenk syskem, with mapping
and database capabilities

Risk analysiz and management of
asseks bo minimize critical failures

Dictails of Failure analysiz
documented and characterized

repairs undertaken quickly ko
minimize water loss

Dictailed records of aszet
mainkenance are kept that indicate
lacation, type daks and duration of
repair and have linked thiz to o digital
azsek management spskem

Bazed on good pipe performance &
mainkenance hiskory, combined with
appropriate Forecasting techniques,
hamwe 3 well-defined azset renewal
strateqgy including timing, costing,
operations, & impack on servic:
delivery

Develop repair or replace aszet
prioritization system

Analyze azzet condition and
remaining asset life, by use of
advanced technologies

Utilizes pipe rehabilitation methods,
rather than full pipe replacement to
minimize dizruption and reduce
cosks

of asseks based on actual network
performance paramekers which will
be permanently and continuously
monitored through appropriate
zenzors, such az Failurs frequenay,
loss of pressure, reduction in flows,
ek,

Mew pips installations of new
material, capable of detecting leaks
and self-repairing.

Intraduction of permancnt sensors
on pipelines for monitoring asset
condition, including life expectancy

Complete machine learning
algerithms that contral the system
and underkake analysis of the
nekwoark to identify asset weaknesses
and pokenkial lzak locations, analyses
causes of Failure and where possible
rectifies the cauze, whilsk linked inko
the azzck management system ko
prioritize systematic pipe
replacement, including the optimum
chaice of pipe material




Balances de Agua,

Click on the red box and use the drop down
menu ta choose the system level which
best describes your system

No water balance established

Attempts to establish water balance
using water utility's own water
accounting methodology

Only KPl used is % NRW based on water
utility's own water accounting
methodolog,

Attempts to calculate NREW
performance indicators other than
percentage

North American

Establish an annual water balance
fully in accordance with the
international {IWA) format and using
95% confidence limits to indicate
accuracy bands.

Regularly calculate physical and
commercial loss performance
indicators and publish them in our
annual report.

Use KPI's such as ILI for benchmarking

Perdidas e Indicadores

‘Water balance updated regularly, with
|atest billing and flow data and used to
prioritised NRW activities

DMA water balance automatically
updated daily, utilising AMI / AMR data
and DMA flow data.

‘Water Balance and relevant KPls
calculated automatically using
relevant software linked to bulk flow
measurements, billing and asset
management data bases.

Water Balance and Minimum Night
Flow analyses performed automatically
per DMA / zone relevant software and
intervention activities prioritised on a
daily basis

All data and information to develop a
water balance and KPIs are pulled in
automatically from respective
databases, to be analysed
automatically and improvement
actions prioritised

Water balance calculated daily
complete with accurate KPI's with full
financial costings, calculated with
daily costs for chemical and direct
costs calculated from access to the
financial systems and online chemical
costs. Errors calculated and adjusted
based on machine learning algorithms




Balances de Agua, Perdidas e Indicadores "™

2018
RESULTADOS SECTORES 20 implementados = 48,759 cuentas %m "

Horario 24/7=17% de las cuentas
HIDROMETRICOS totales
\ Volumen no fugado (ahorrado)=
1,110,273m3
Equivalente a la produccién de un pozo
de 35 Ips
2019
26 implementados = 63,349 cuentas
Horario 24/7=22% totales
Volumen no fugado = 5,695,084m3
Equivalente a la produccién de 181 Ips
2020
43 implementados= 89,740 cuentas
Horario 24/7=27% totales
Volumen no fugado a Septiembre=
6,141,908m3
Equivalente a la produccién de 261 Ips

UG-'.{{,-

“ R
¥ Nortg S

EL 82% de los sectores presentan
menor volumen suministrado
Con un ahorro del 21% de
volumen suministrado

North American
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INDICADORES DE SATISFACCION DE

NIVEL SOCIO
ECONOMICO BAJO MEDIO ALTO
SECTORES RS1 TC5 C1

SIN CON SIN CON SIN CON
OPERACION GESTION |GESTION |GESTION |GESTION GESTION |GESTION
DOTACION DIARIA
AL SECTOR 5,466 3,741 4,495 2,159 2,098 2,602
DOTACION DIARIA
POR CUENTA 3.2 2.4 1.7 0.8 2.4 3.0
DOTACION
MENSUAL POR 90 54 51 24 72 90
CUENTA
CONTINUIDAD DEL
SERVICIO 8.0 24.0 7.0 12.0 8.0 8.0

NOTA: Volumen en m3

North American



Balances de Agua, Perdidas e Indicadores

RANGO DE PRESIONES Y TIEMPO DE
PERMANENCIA EN EL DISTRITO

. . ., Duracion de |Duracion de Presion promedio Retraso en el reflejo del | Tiempo de llenado de la
Horas por nivel de servicio por presion L. . "
servicio | servicio (>7mca) servicio red
N° de punto (1) (t)
Nivel 0 Nivel 1 Nivel 2 Nivel 3 Nivel 4 Matutino | Verpertino [Sin servicio | Matutino | Vespertino| Matutino | Vespertino
<0.Imca | 0-7mca | 7-15mca | 15-25mca | >25mca | (Horas) (Dias) (mca) (mca) (mca) (horas) (horas)
1 0.00 0.00 3.25 0.00 24.00 1.00 12.19 10.58 SERVICO SERVICIO CONTINUO 1.50 4.00
: : ' : : g : : CONTINUO g ‘
2 0.00 1.00 I 5.50 17.75 0.74 28.42 16.11 5.51 0.25 0.75 1.50
3 0.00 1.00 I 4.25 6.25 0.26 21.3 23.88 2.94 0.75 0.75 175 200
4 0.00 I 1.50 0.00 5.75 0.24 13.98 11.08 6.75 0.50 0.75 2.00 2.25
5 0.00 0.00 5.75 0.24 18.01 16.51 0.42 0.50 0.50 125 1.50
SERVICIO
6 0.00 24.00 1.00 25.27 22.25 TG SERVICIO CONTINUO 1.50 175
8 0.00 0.00 22.50 0.94 11.82 1043 6.77 0.00 0.00 1.00 1.75
SERVICIO
9 0.00 0.00 24.00 1.00 10.10 9.89 R SERVICIO CONTINUO 1.50 2.25
10 | 175 - 0.50 | 0.75 I 5.50 6.75 0.28 30.30 26.19 0.95 0.25 0.25 1.25 1.00
1 .75 l7.50 1.00 I 175 I 4.00 6.75 0.28 24.58 2240 0.18 0.25 0.25 1.25 1.75
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Recursos Humanos

Click on the red box and use the drop down
menu to choose the system level which

hest describes your system

No staff training or education and no
related budget

No measurable efforts in NRW
management

Basic training for some activities
provided, mostly on-the-job training

Training efforts in NRW management
are in place, but mostly opportunistic

North American

Staff training and capacity building,
availability for an education plan in
operational and maintenance activities

A cross-departmental NRW unit in place
dealing efficiently with both real and
apparent losses, with adequate staff to
undertake the activities

Actively managed staff training and
capacity building, based on a
comprehensive and budgeted plan

Back to Start

Staff training programmes for all new
technologies and systems

Improved staff development programme
in place addressing cutting edge
technologies and systems

Appropriate staffing levels and
capabilities, to complement the
advanced and innovative technologies
in place

Continued professional development of
staff to improve and build knowledge
and capacity in intelligent systems

Coordination with research institutions
in areas of system improvement using
artificial intelligence and systems

Match staff levels and capabilities to
complement intelligent systems
adopted
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Resultados

Total Score

Class

Remarks

7-12

Wasteful and inefficient system operating procedures failing to make proper use of
resources and assets impacting in the continued deterioration of assets and level of

service

Back to start

13-19

Inferior standard and quality of system management lacking organised administration
and planning of the water supply network failing to deliver the required level of service
and commitment to system improvement

20-26

Bulk Flow Measurement

Critical operational stage which needs to be bolstered with improved processes,
standards and procedures in order to reverse the downward spiral and take back

system control

Customer Metering
AL 37-18 c Efficient use of resources with systems in place that deliver the desired level of service,
however there is room for system efficiencies and optimisation of processes
Leakage Management
Aset Management High degree of eflelency |nlaII system.operatlons emPonlng advanced technologies and
49-61 B knowhow to sustain the gains of efficiency and to build a platform to enable further
Water Balance and Water Loss advancement
Optimum use of technology, equipment, and human resources in operating and
Human Resources 62-73 A maintaining the water supply system in an intelligent, productive, cost efficient and
effective manner
It could be described now as a “dream”. This would be the utility of the future operated
74-84 A* by machine learning algorithms, self-controlled and managed with minimal supervisory
control by humans
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PREGUNTAS Y COMENTARIOS
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