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What is Non-Revenue Water?

IWA Australian Standard water balance definition (International Water Association, 2003)

Billed metered consumption
Billed authorised {meleling weiter eqpeni=e) Revenue

consumption water

: Billed unmetered
Authorised g WATER LOSS GUIDELINES
consumption SR SECOND EDITION

Unbilled metered
Unbilled consumption
authorised
consumption Unbilled unmetered
%}ﬁ}tem consumption
volume Unauthorised consumption

A t Losses . .
pparen Metering inaccuracies

Overview

Non- Ea—

Leakage on transmission revenue He
and/or distribution mains water lea

Water Losses Leakage and overflows at dis
Physical Losses | Storage tanks ser

\ 4

Leakage on service ME .o
connections up to the S S
measurement point

.| How do we typically address these
losses?




Typical approaches for physical losses

Several common strategies have been developed to detect and
manage water losses in the network. This include one or a
combination of:

» District Metering Areas (DMAs),
« Acoustic leak detection,

« Customer reporting of leaks and other sources of data

* A structured DMA or zone usually supports water balances more
accurately

« Can be costly to establish and maintain.

« Can be considered as a leakage management tool allowing for
other techniques in the field like step testing.

 How many leaks are present in the area? How large each of thein
are? Where are they within the DMA®> should be used in
conjunction with other strategies

What about digital meters (DM)?

* DM supports a water balance or Minimum Nightly
Flow (MNF)—see DMA

» Digital Meters are particularly accurate at low flow
rates; furthermore, this accuracy is also maintained
over the life of the meter.

DM does not assistin identifying physical losses,
hence should also be used in conjunction with other
strategies



Typical approaches for physical losses

The following case study, and it's associated business
analysis is unique to SEW. The case study results do

not infer or imply that equivalent results may or
could be experienced by any other water utility.

Approach

A.
DM & DMA

B.

DM & Integrated
meter leak
detection & DMA

Prediction Analysis

Options

Minimum Night Flow
analysis

Pressure monitoring

Minimum Night Flow
analysis

Pressure monitoring

Integrated meter
leak detection

Location and Isolation

Field leak location detection
required across the DMA.

Field targeted leak detection
within a property or immediate
surrounding properties.

Reduces operational field
location time.

Quantitative loss may be inferred,
assisting in prioritisation.

C.

DM & Integrated
meter leak
detection (no
DMA

Pressure monitoring

Integrated meter
leak detection

Field targeted leak detection
within a property or immediate
surrounding properties.

Reduces operational field
location time.

Qualitative loss is inferred, with
limited quantification.




lota’s Sotto Sensor used for the case study

Digital Meter

Vibration sensor integrated

SEW has integrated the Sotto sensor into DMs

Specifications provided by lota:

Fully integrated into the digital meter

Minimal DM battery usage (reducing the total battery life by
approximately 6 months from 10-15 years)

Uses the digital meter NBloT

Gathers nine data samples at 18minute intervals, usually
between 12am and 2am daily

Small incremental cost when integrated into the DM

Detects leaks up to 80 metres (indicative. Range depends on
leak size, the network configuration, pipe material and soil type)




Rule based (here: 3
SOttO Slg nals consecutive day above

background noise) Example of the raw signal from Sotto

Alert / flag raised (rule based)
Leak increasing

determine the intensity and

Detection of a location of leaks.

A potential new leak”"

An algorithm |
determines potential
leaks based on
intensity behaviour.

Vibration data analysed to

Data analytics are required to
process the vibration data.

l Any potential leak will have a
score related to its intensity
recorded during the night
when ambient noise is at its
lowest.

Detection of the
leak

_| Background noise
level

repaired

FEB
2022

JUN

2021 s
Leak start (in hindsight)




The intensities registered by some
DM with Sotto at properties in the
Example of the collective view of a particular leak |tk
Heat map - Digital surrounding street can be used to
t dat approximate leak location through
meter sensor data triangulation .

Before network leak repair
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at 100,000)
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AUC score by date

AUC Scorg =====» AUC Score Average Leak detected

:

------------------------------------------------------------------------------------
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Accuracy can be further improved for leakage flow rate when the
data is combined with MNF analysis from the DMA. Processing thg

data includes determining and removing false positives (e.g. traffig
noise, sprinklers) specific to the network.



South East Water (in a few words)

= One of three water retail in
Victoria

= jota services commercialising
and marketing innovations,
products and services

= ~165GL bulk water purchased
from Melbourne Water

= ~1.8m population
= ~$300/ML bulk price
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SEW CASE STUDY - LEAK DETECTION USING SOTTO

June 2022, SEW Sotto trials (5100 sensors) within several neighbourhoods.

Jacobs designed and implemented this analysis in conjunction with SEVIhe
information presented is intended to provide a case study for reference and
insight when considering trialling and scaling leak detection sensing with
these technologies.

SEW sought to prove the hypothesis that a 1% reduction of water purchased
from Melbourne Water is achievable with a Sotteenabled network.

The analysis was structured based on the following Problem Statements
unique to SEW:

— What is the success rate of leaks being detecteth an existing neighbourhood
network using vibration data from Sotto?

— What is the financial viability of including the Sotto sensors in an integrated digital
meter deployment at every property?

— What is the financial viability of Sotto sensors in an integrated digital meter
deployment at every second property’

SEW’s current methodology of leak detection, location and subsequent
repair is referred to as Business as Usual (BAU).

Example of 700 sensors
deployed in Port
Melbourne




Data cleansing and sanity check

Montage Data

Leaks not detected by
SOTTO

Number of leaks where
Montage Data SOTTO Sensor not in place

( X events) or not working

Events moved to mutually Number of Leaks repaired
exclusive groups same day (therefore not
( X Events) detected SOTTO)
Leak or Burst
————— | Events excludin »
: Number of actual leaks
duplicates @ detected by SOTTO

Potential Internal Leaks
SOTTO Sensor which have been

Data repaired
( X events)

Potential Leaks with an .

active flag from SOTTO Key'

which have not been
repaired yet

Leaks detected by SOTTO
Leaks where SOTTO Sensor
not in place or not working
Repaired Same day

Leaks not detected by SOTTO

X Events K
Excluded Likely not a leak with an
active flag

SOTTO Sensor Data

HE ON
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What is a quantity saved? Is a leak detected unique to Sotto?

0 20 40

A portion of these events
will contribute to savings

L

These events fully

contribute to
/ savings

¥

60 80 100 120 140 160
Leak Duration [Days]

In general, SOTTO will detect leaks earlier than BAU, hence leading to a
higher amount of water saved.

For our volumetric estimation of NRW, only a portion of the first group
(repairs below 70 day) will contribute to savings (once SOTTO is deployed),
whereas the second family will contribute fully to the estimated NRW
volume.

Only a portion of volume of water loss can be saved after being flagged by
SOTTO as a potential leak.
» Gain confidence that the sensor detects an event being a real leak
and not a false positive.
» Schedule and send a repair crew ossite according to SEW
operational availability.
» Execute the repair of the leak.




Time is of essence

Thorough analysis is
needed to quantify the

volume savedfrom the
distinct capabilities of the
SeNnsor.

Background leaks

Number of events flagged as leak
At a given point in time

]
1
! : : : :

Sep Oct Nov Dec Jan
2022

Leaks detected by SOTTO that became a customer notification

Leaks detected by SOTTO that would have been become a customer notification without SEW

intervention based on the SOTTO signal

: Potential Leaks Undetectable with BAU activities (within 6months)

1
I Leaks Undetectable with BAU activities, but repaired due to SEW intervention based on the SOTTO signal




Potential leak savings from the Sotto deployment (SEW network)

Additional
needed

9.13 GL

—1.08 GL + 0.1 GL

—0.55GL +0.1GL

— 8.05 GL
1.83 GL
Ear[y —1.28 GL
detection
BAU Scenario A 1:1

B Volume of water lost
B Volume of water lost on repaired leaks
B Volume of water saved through additional repairs (to meet 1% target)
I Volume of water saved by early detection

Target
(1.63GL)

A portion of water can be saved through arly
delection.

To reach 1% reduction in water purchased from
MW (1.63GL) additional repairs are needed.

After some modelling ...

Scenario A

Additional repairs needed.

Several assumptions are behind

the model. One of them is to 1330
assume that largest leak flow

rate are targeted first.




Business model

TOTEX

(Scenario A, B) Obvious upfront cost.
 Time needed to roll out the DMs
« NPV, CPI

future

Planned
leak repairs

Repairs (for cost purpose) are
decomposed into distinct groups:
 Planned

* Unplanned

* Burst

Unplanned
leak repairs

Burst
repairs




Results

Steady-st
OPEX for

=)
=
=
&
> Ramp up
E in Sotto
Savings 3 | worsr Financial Analysis comments/findings:
starting £ 4 * More leaks W.h.ICh _would have been
o - customer notification can become planned.
IR R R S B «  Benefit: Future planning efficiencies are
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 eXpeCfed fo make the p/anned unit cost
Financial Year cheaper compared fo unplanned BAU
unit cost.
* Volume of Water can be saved from early
detection
BAU Scenario A Scenario B « Benefit: Marginal water cost avoided.
OTEX BAUTOTEX 4.5% saving on 5.6% saving on ¢  Water can be saved from leaks not found by
BAU TOTEX BAU TOTEX BAU (which SOTTO Detects)
Steady State OPEX Cost BAU OPEX ]13 g [91 %;E;(mg on ]13 g é ‘V(;Psgl(ing on » Benefit: Marginal water cost avoided.
_ _ * Bursts from leaks may be prevented
Additional repalrs needed. «  Benefit: Not considered as trial data is
Several assumptions are behind the J1/Sf
model. One of them is to assume that 1330 2180 not conclusive.
largest leak flow rate are targeted
first.
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