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Fundamentals of End-Use analysis

End-Uses analysis disaggregates water consumption into its basic
components
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Fundamentals of End-Use analysis

End-Uses disaggregation:
Q Itis mainly intended for residential users
Q Itis based on the intrinsic characteristics of water consumption

Duration > Flow rate > Volume 3

O Reliability of the results of a study depend on:

Selection > Size > Duration 3

L J
i

Most times limited by budget
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“H Moving from a PILOT to an EXTENDED
study

Need for a new hardware and software tools

Pilot study 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
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Data quality for End-Use identification
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Meter measuring Im
capabilities - '/' V

Metrology of the meter
a Low flows
Q High flows
O Frequency response (how fast the meter responds to changes in flow)

Working principle of the meter
ad Mechanical: Velocity — Positive displacement

QO Non-Mechanical: Ultrasonic — Electromagnetic Flow signal is sampled
_ to save battery

Continuous flow
measurement
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What is this?
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What is this?




What is this?




What is this?




Who is him/her?




Who is him?




Who is him?




Who is him?




Who is him?




Who is him?
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QB routechica What question do we want to
answer?

What? Is it a who?

Name?

1 second
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s it possible....”?
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Meter measuring capabilities

10 second sampling

Darstiten santanibla dal agus urbans

_|_

Volume reading resolution

_|_

Frequency response
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Meter to logger
NG —
communication

How consumption data can be extracted from the meters?

e By type

d Pulse output
g
 Hel 0shLuT
a GutenTagi CJ'iat;U

— e ———.

d Communication protocol

e By medium of communication
a Wired

aQ Wireless —

L\ ]
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Meter to logger

communication

Advantages
Low cost
Pulse . .
Volume reading resolution

output

Availability & flexibility

Absolute readings

HEIeEet Additional information
comm.
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V Garstiten santanibin dol agus urbana

Disadvantages
Reliability
Limited amount information

Inverse flow

Slow communications

Poor volume reading resolution

Battery consumption




Logger recording ~ Im
-1 capabilities
Memory capacity [ Not a problem anymore!

How consumption data is stored in the logger
Q At fix intervals of time

O Recording the time of occurrence of the pulses
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e Flow traces distortion caused by data Im
acquisition equipment
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= Flow traces distortion caused by data Im
acquisition equipment

1000

— Advanced Data logger
— Standard 10 sec. intervals
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Logger recording
— capabilities -

Memory capacity

How consumption data is stored in the logger
Q At fix intervals of time
O Recording the time of occurrence of the pulses

Battery duration I Thinking on the long term

A Lithium batteries
O Rechargeable batteries + solar panel

3G/GPRS communication
ad More data —higher transmission costs and battery consumption

Remote configuration capabilities
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Darstiten santanibla dal agus urbans

Meter mmm)  Reading === Comm. to logger ===y Recorder = Comm. to server

Mechanical Pulse emitter Wired connection Data logger 3G/GPRS
Ultrasonic
Electromagnetic
Fluidic
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Darstiten santanibla dal agus urbans

Meter mmm)  Reading === Comm. to logger ===y Recorder = Comm. to server

Mechanical meter Protocol comm. Wireless Concentrator 3G/GPRS
Electromagetic
Ultrasonic

If data does not reach the logger
It is completely lost

Unidirectional
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Meter mmm)  Reading === Comm. to logger ===y Recorder = Comm. to server

Mechanical meter Pulse emitter Wireless module Concentrator 3G/GPRS
Electromagnetic
Ultrasonic
Radio module:

Internal memory greater than 4 Mb
No data is lost if transmission fails

868 or 433 MHz
J
JJ Transmission time configurable

&
NG
S
3o

7.

’

N

This can be powered by solar panel, power

supply, batteries.
It has a configurable internal memory (SD

card)
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Option 3-bis Im

Meter mmm)  Reading === Comm. to logger ===y Recorder = Comm. to server

Mechanical meter Pulse emitter Wireless module Concentrator 3G/GPRS
Electromagnetic
Ultrasonic

Concentrator can manage more
than 1 radio module
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e Residential buildings meters installed in apartments

Applications

e Residential areas
e Studies on hot-cold End-Uses of water
e Studies for various utilities at once (water + electricity + gas)

e Analysis of non-residential users
ad Flow switches + wireless transmitters
O Meters at strategic locations
O Loggers
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Conclusions on hardware technologies

Non-mechanical meters commercially available today are not
suitable for End-Use studies

Protocol communications cannot be used
a Slow

_ _ Not designed for
A Reading volume resolution

such frequent
O Battery consumption readings!!

Low cost solutions are becoming available for long term monitoring
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Data quality for End-Use identification

Meter Logger

. Meter to :
measuring » recording
capabilities capabilities

Software
capabilities

logger comm.
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Darstiten santanibla dal agus urbans

Need for new software tools

New requirements moving from a PILOT to an EXTENDED study

Improved data base structure

Precise identification of water End-Uses

Multi user web-based software
Automatic processing of flow traces

Automatic reporting
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G Buntd: o RETP T L
| —
€« 2 C‘[ [1 nwesa.buntbrain.com/app.html#/end-uses/menitoring-campaign/campaignuuid
. Francisco ~ -
O EndUses - =L micsa
o Riyadh Campaign / All meters (222) ~ Ordered By Customer ID ~ Y Filter
o~
[w] CAs0001 A Meter.CAS0001L1-0 IN PROGRESS ~ Target: 1/30 days 1
2 meters in customer
A Meter CAS0001L1-1 NOTEDITED + Target 0/30 days
o CAS0002 A Meter.CAS0002L1-0 NOT EDITED ~ Target: 0/30 days
2 meters in customer
A Meter CAS0002L1-1 NOTEDITED ~ Target 0/30 days
o CAS0003 A Meter CASO003L1-0 NOT EDITED ~ Target 0/30 days
2 meters in customer
A Meter CASOD03L1-1 NOTEDITED ~ Target 0/30 days
@ Customer Test A MeterM0O00 IN PROGRESS ~ Target 0/30 days
2 meters in customer
A MeterM001 IN PROGRESS ~ Target 1/30 days 1
@ Customer Test 2 A MeterMO00 NOTEDITED ~ Target 0/30 days
2 meters in customer
A MeterM0OO1 NOT EDITED ~ Targel: 0/30 days
(=] Customer Test 3 A MeterMO0O NOTEDITED ~ Target 1/30 days 1
2 meters in customer
A MeterM0OO1 NOT EDITED ~ Target: 0/30 days
(8] Customer Test 4 A Meter.CAS0001-0 NOT EDITED + Target: 1/30 days 1
2 meters in customer
A MeterCAS0001-1 NOTEDITED ~ Target 0/30 days
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Dorstater sastanibla del agus urbans

Automatic reporting

© BuntBrain > ¥ ¥ 12160 Benasal - Google I/ x

€ = € |[ nwesabuntbrain.com/app html#/end-uses/customer-campaign/90b6cf86ag2e20c6f17c77e337e72fal % B =
. Francisco ~ -
O EndUses - = = micsa

() Riyadh Campaign / DAMR0002

T TE————— E=

DAMROD02 Meter: DAMROO02L1-0 TO REVIEW + Target: 15/30 days |
2 meters in customer

A Meter DAMRO002L1-1 NOTEDITED v Target 0/30 days
Customer overview during campaign End Uses distribution for all meters in customer
TOTAL DAILY AVG CONSUMPTION END USE DAILY CONSUMPTION
2261 Air cond. 0% 0 l/day
DAILY CONSUMPTION Bathtub 0% 0 iday
‘ @ Clothes washer 0% 0 iday
|Lf"y'1“'ﬁ\m\|whl_v Jl\ L ‘IMH @ Dishwasher 0% 0 liday
“ ' \I ® Faucet 322%  103.9 Uday
@ Irigation 0% 0 Uday
Survey data
® Leak 0.5% 1.5 l/day
View survey data ® Misty cooling 0% 0 /day
® Outdoor faucet 334%  107.7 Uday
@ Shower 17.7% 7.2 Uday
@ Toilet 16.2% 52.2 l/day
® Toilet (half) 0% 0 Vday
® Unknown 0% 0.1 liday
End Uses distribution by meter

DAMRO002L1-0 DAMRO002L1-1

No data to display

EDIT PULSES Go to last processed date >

Go to first not processed date >
Go to first unreliable date >
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Manual flow trace disaggregation

€ - C | [ nwcsa.buntbrain.com/app.html#/end-uses/builder/fbadbadae84357eae9df1bIce7e52142 & ﬁ(“ - =
. Francisco ~
O EndUses - =L P
. RIYRO082Z  DISPLAYING  All meters - -3 zoOM | 15MIN~ < > AdjustTo Pulse NAVIGATE TO | Pulse v < > Prev.Day NextDay (3
Shapes | ~ | 11 Crop D Restore | Cancel Pulse
700 Meter RIYRO0G2L1-1
| Duration 2m 48s
3 Avg. water flow 222lih
. : Volume 10.31
i Start 28/11/2013 00:17:28
| End 28/11/2013 00:20:14
500 3
: End use type ~
_. 4o Air cond.
= :
z i Bathtub
3 1
i
E Clothes washer
Dish washer
200 Faucet
Irrigation
100 Leak
Misty cooling
o Outdoor faucet
00:16 07 o021 o022 00:23 o024 0025 026 o027 0028 o029 00:30 0031
Shower
Toilet
Toilet (half)
00:16 07 o021 o022 00:23 o024 0025 026 o027 0028 o029 00:30 0031
Unknown
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Exampl

Manual flow trace

$ BuntBrain

12160 Benasal - Google I X

e:
Isaggregation

sstanitin dal

€« - ¢ [ [} nwesa.buntbrain.com/app.html#/end-uses/builder/fbadbadae84357eae9df1b3ce7e52142 & ﬁ‘ - =
. Francisco ~
O EndUses - =L P
. RIYRO082Z  DISPLAYING  All meters - -3 zoOM  15MIN~ < > AdjustTo Pulse NAVIGATE TO  Pulse ~ < > Prev.Day | NextDay ]
Shapes = ‘® Preview - Fixshape Cancel Pulse
700 Meter RIYRO0G2L1-1
Duration 2m 485
Avg. water flow 222lih
- Volume 10.31
Start 28/11/2013 00:17:28
End 28/11/2013 00:20:14
s . -
End use type ~
_. 4o Air cond.
E
z Bathtub
8
[
E Clothes washer
Dish washer
200 Faucet
Irrigation
100 Leak
Misty cooling
o - Outdoor faucet
o016 00:17 o021 ooz o0z3 o0:24 o025 00:26 00:27 00:28 00:29 00:30 o021
Shower
Toilet
Bl sessesennn -
o016 00:17 o0:18 o019 00:20 o021 ooz o0z3 o0:24 o025 00:26 00:27 00:28 00:29 00:30 o021
Unknown
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Exampl
Manual flow trace

e
Isaggregation

Francisco
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Avg. water flow 222lih
. Volume 10.31
Start 28/11/2013 00:17:28
End 28/11/2013 00:20:14
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Data processing flowchart

Readings \YEIVEL

from the B disaggregation P

Model
calibration

Automatic
» disaggregation

meter and classification

Pilot studies
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Additional required features

The software should be capable of simultaneously working with
several signals per customer:

Water, gas and electricity

€y =

Water Gas Electricity

Non-residential users with several meters
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Additional required features

Pulses are not recorded as simple rectangular pulses
More sophisticated identification methods can be developed V@
More accurate results @

More storage space is needed W

Larger processing capacity A
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Conclusions

Technology has made possible continuous monitoring of customers
~ 2 i >, P
~." ‘ﬁw,: -
ﬁ."i:- -~ --Q
C"'c-‘ J A N
" c & )

New software tools are needed to process the huge volume of data
collected
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