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HIGH FREQUENCY MONITORING
What is it?

- What can be defined as high frequenognitorizatior?

- M YAYSES on 4SO mn 4SO m aSo:z
- Whatfor?

- Network operation

- Water meter management

- Water demand characterization

- WATER ENDSE ANALYSIS

New trends in HF water demanehonitorization and analysis
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WATER ENDSE ANALYSIS
What is it?

Split water consumption into its fundamental components

3%

M Leaks

M Showers

M Toilets

W Washers

1 Dishwashers
- Faucets

New trends in HF water demanehonitorization and analysis
© Copyright ITA- 2018



RESIDENTIAL WATER £NHE ANALYSIS
What for?

Improves network operation
I Water demand modelling and forecasting
i Network leakage management
i Reduction of commercial losses

Enhances water conservation strategies through:
i Behavioural understanding of water uses
i Improved design of water devices
i More efficientplumbingschemes

New trends in HF water demanehonitorization and analysis
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ENDUSE ANALYSIS

Main approaches

Traditional 3%
i Flow trace analysis  Leaks
 Showers
Alternative M Toilets
i Washers

I Pressure monitoring

i Noise analysis

i Flow switches

i Al + Machindearningtechniques
i lYR X®d al NJSGAY3

= Dishwashers

~ Faucets

New trends in HF water demanehonitorization and analysis
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BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

Periodic communications
to server

Highperformance
© Copyright T4 2018 water meter New trends in HF water demaniehonitorization and analysis



BASIC PRINCIPLES OF FLOW TRACE ANALYSIS

What is used for analysis? .
1400 .
Water consumption flow trace ——~
"
1200 ( :-\
A <
1000 1
‘B
= 800 A \/\ —ﬁ‘\\_, 2
; 600 S .J i A/ S L [bA l\\
400
200
. UL
3600 3960 4320 4680 5040 5400 5760
Time (s)
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BASIC PRINCIPLES OF FLOW ANXILESIS

Accuracy of the analysis

Logger
Meter to Iogger> recording and Software

Meter
measuring B
capabilities

L . > o
communication analysis capabilities

capabilities

New trends in HF water demanhonitorization and analysis
© Copyright ITA- 2018



2

9

> L[ 1

I b! [ . {9 211¢ 29 {909

X il we think we see
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ARE THE SQUARES HORIZONTALLY ALIGNED?

New trends in HF water demanehonitorization and analysis



METER MEASURING CAPABILITIES

What do we see?

Flow trace analysis depends thre quality of the original flow trace:
I Accuracy of the meter

2000

1600

1200 Inaccurate water meter

Flow rate (L/h)

800

400 Original flow trace

150 170 190 210 230 250 270 290
Time (s)
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METER MEASURING CAPABILITIES

What do we see?

Flow trace analysis depends on the quality of the original flow trace:
I Sensitivity of the meter at low flows

2000
Low flows not detected
. 1600
S
@ 1200
©
z
S 800
(NN
400 Original flow trace
0
150 170 190 210 230 250 270 290

Time (s)
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METER MEASURING CAPABILITIES

What do we see?

Flow trace analysis depends on the quality of the original flow trace:
I Frequencyesponsgmeter + communications) againébw changes
2000
1600

1200 Slow water meter response

Flow rate (L/h)

800 Original flow trace

400 /

150 170 190 210 230 250 270 290
Time (s)
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METER MEASURING CAPABILITIES

What do we see?

Flow trace analysis depends on the quality of the original flow trace:
I Volumereadingresolution of the meter

New trends in HF water demanehonitorization and analysis
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WHAT IS THIS?

New trends in HF water demanchonitorization and analysis



























What? Is it a who?

He/She? Name?
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METER MEASURING CAPABILITIES

What we see?

Flow trace analysis depends on the quality of the original flow trace:

© Copyright ITA- 2018

Accuracy of the meter
Sensitivity at low flows

Frequency response against flow changes

Volume reading resolution
Flow rate sampling rate

New trends in HF water demanehonitorization and analysis



METERING TECHNOLOGIES AVAILABLE

Forflow trace analysis

Workingprinciple of the meter

i Mechanical: Velocitg Positive displacement Continuous flow
measurement

i NonMechanical: Ultrasonig Electromagnetic  IRMSICUENEIEEUIE

N to save battery

New trends in HF water demanehonitorization and analysis
© Copyright ITA 2018



BASIC PRINCIPLES OF FLOW BARXLESIS
Accuracy of the analysis

Howdo we extractdatafrom the meter?

New trends in HF water demanehonitorization and analysis
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BASIC PRINCIPLES OF FLOW ANXILESIS

How do we extractdatafrom the meter?

Bytype
I Pulse output
A Mechanical (Reed switch)
A Nornrmechanical (Hall effect)

I Communication protocol
A M-BUS
A Other protocols

I Analogue output

By medium of communication
I Wired
I Wireless

New trends in HF water demanehonitorization and analysis
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METER TO READING COMMUNICATION

Advantages Disadvantages

Low cost Reliability

Volume reading resolution Limited amount information

output
Availability & flexibility Backward flow

Pulse

Additional information Poor volume reading resolutio
comm.
Battery consumption

Protocol

) New trends in HF water demanehonitorization and analysis
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FINAL DECISION ON EQUIPMENT

Which configuration is best?

From ourexperience, whatvorks bests:

I Mechanical meter Positive displacement
A Instantaneous response
A Very good low flow sensitivity
A Excellent accuracy
A Highly repetitive instruments

i Inductive pulse output
A Reliable
A Good frequency response

i Wired connection to logger

New trends in HF water demanehonitorization and analysis
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BASIC PRINCIPLES OF FLOW ANXILESIS

Accuracy of the analysis

Logger

recording and

. >
o analysis

capabilities

New trends in HF water demanehonitorization and analysis
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LOGGER RECORDING, TRANSMISSION AND ANALYSIS
CAPABILITIES

Memory capacity
How consumption data is stored in the logger
I At fix intervals of time
I Recording the time of occurrence of the pulses
Battery duration
I Lithium batteries
I Rechargeable batteries + solar panel
3G/GPRS communication
I More datachigher transmission costs and battery consumption
Remote configuratiocapabilitiesg 2-way comm.

New trends in HF water demanehonitorization and analysis
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BASIC PRINCIPLES OF FLOW ANXILESIS

Accuracy of the analysis

Software

ol ol capabilities

New trends in HF water demanehonitorization and analysis
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SOFTWARE

Need for advanced software tools

Extended study

Limited number of users Large number of users

Limited duration of monitoring period Unlimited duration of monitoring period
Manual data downloading Automatic data transmission

Manual processing Automatic processing

High unitary cost Low unitary cost

New trends in HF water demanhonitorization and analysis
© Copyright ITA- 2018



SOFTWARE

|deal features

Web based software
I Software does not have to be installed in a specific computer
i It can be used with any web browser
5415 A& aGd2NBR Ay (0KS aOf2dzReé Ay | &
Advancedverlapped consumptions processing
Automatic enduse classification
Powerful queryindools
Database exporting features
Project managementapabilities

New trends in HF water demanehonitorization and analysis
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FLOW TRACE ANALYGE®OFTWARE

Software. New webbasedapplication

- 7 It can be rurthroughweb browser
_%- = A Thelatestversionis always
e | = available
A g : [ | | ni | coes wsshr
i i | ishwasnor .
[ - ; (| B Securedata-repository
S oo
LIl e , -
—l R P Multi-usercapabilities
e i s el e
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FLOW TRACE ANALYGE®OFTWARE

Software. New webbasedapplication

© Copyright ITA 2018

Air cond.

Bathtub

Clothes washer

4 9 E G S gapabilies

Dish washer
Faucet
| Irrigation

Leak

Misty cooling

- Outdoor faucet
Shower
Toilet

| Toilet (half)

I Unknown

Widerrangeof end-uses

Configurable uses



FLOW TRACE ANALYGE®OFTWARE

Software. New webbasedapplication

<« C | @ Esseguro | https://demoeu.buntbrain.com/app htmi#/end-uses/builder/c7d8d5e6411934cTbbabd502ec37239a

VALROO0SL2-0
VALROOOSL2-1

- Allmeters

A P Ay
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Date Saturday 2810172017 07:19:02
Flow 689L/h

Legend

END USES

a 9 E 0 S ¢apabiles

Air cond
Bathiud
@ Ciothes washer
@ Dishwasher
® Faucet
® Imigation
® Leak
® Misty cooling
® Outdoor faucet
® Shower
Toilet

2 ® Toilet (hair)

@ Unknown

Up-to 4 metersfor oneuser




FLOW TRACE ANALYGE®OFTWARE

Software¢ designedfor water demandresearch

4 9 E i S gapabiliies

Manualcroppingof overlapped
J uses
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FLOW TRACE ANALYGSES®FTWARE

Software designedfor water demandresearch

4 9 E i S gapabiliies

Manualcroppingof overlapped
uses

00.08 0o-10 00-12 0014 o8 00:10 00:12 00:14
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FLOW TRACE ANALYGE®FTWARE

Software designedfor water demandresearch

Feucet |
1
1
1

J0:08 00:10 00:12 o014 0008
W LOpynygnul 1 A ZUls

00:10

00:12 00:14

4 9 E i S gapabiliies

Manualcroppingof overlapped
uses



FLOW TRACE ANALYGE®OFTWARE

Software¢ designedfor water demandresearch

4 9 E i S gapabiliies

Leakmanagement
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