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Acknowledgement of
Country

Sydney Water respectfully
acknowledges the traditional
custodians of the land and waters on
which we work, live and learn. We
pay respect to Elders past and
present.




Context

Sydney Water

*  Supplies 5 million people

+ Serves an area of 12,700 km2

*  21,000km of water pipes and 26,000km of waste water pipes
*  Largest utility in the southern hemisphere

What do leaks and breaks mean for Sydney Water?

» Sydney Water experiences around 5,500 breaks and leaks annually
* <8% of water losses

*  60%—70% of the leaks in distribution pipes

* 165-175 breaks on critical water mains

*  $80 million spent on renewals and maintenance.

How does the water industry traditionally handle leaks and
breaks?

* Werely on our customers and staff to report leaks and breaks

* Reactive repairs for leaks and breaks instead of proactive maintenance.
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Tool kits to Prevent Leaks and Breaks

(Existing and innovations)

Utility Decision Making Framework

AN

Lidar +
Data
Analytics

Testing

High resolution moisture
monitoring (BOM)

Validation + Data analytics

Drone driven lidar data

+ Data analytics

System know-
how verification

& Quantum gravity sensing + Data
making sense analytics

out of the . .
] Acoustic/pressure transients/ hydrophones +
improve the
Dark Fiber use, Hydrophone arrays + Data analytics
level of '
) to prevent and predict
confidence

Pipe Condition Assessment via Intrusion robotic tools

Integrated data analysis of system

V4

4/27/2022

Integration of
technology to predict
the leak, and break.

Consideration of cost
benefits and value

. Integration

of new
innovations




Leakage Road Map

Critical +
Distribution

C+D

C+D

C+D

C+D
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Data driven pipe

leak/break
prediction $0.5/m

Lidar and Lidar on
a drone on nature
strips $1/m

BOM Moisture
and Soil Analysis
$20/m

Quantum Sensing
$20/m

Acoustic Sensing
$25/m

In pipe distributed
fibre sensing
S30/m

Dark Fibre

Sensing $5/m
Smart in pipe
sensing S5/m

Distribution in
pipe <$5/m

predicts 80% leaks
and breaks within Operationalised
200m

only on nature strips
wet areas Validated Trials Operationalised

available wetness
Conceptimprovement = Operationalised

leak patch within
5m of the leak

MR businessasusual

Validating real leaks Operationalisation

~0.6 Lit/sec
Concept Validated Trials Operationalised
OB MERCE Concept Validated Trials Operationalised
ﬁr:ﬁi;lt e/ ;zih Concept Validated Trials Operationalised
gaorgi ;‘ II;/I\S}I?AC Concept Validated Trials Operationalised



How we worked as one team and with our partners

ASSE : - Customer Delivery \LéEBZﬂ;rJ

Partners

Sydney

WAT<R
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SW Leakag e Mgt Plan (12omLiday > 90 ML/day in 5-10 years) Division and

Tasks Business Unit

Digital Team &
Customer

Web Portal
with Sensor
Integration

Delivery/HUB

! I ! I Customer
ML Le'ak Delivery
Detection (Program)/HUB
. ! Customer
Leak prediction . Deliver/HUB
& Acousti | contnue Sycney 8D and otteinthercoDs oo 8 A

Sensing 1 Life Cycle

Customer
Delivery
(Program)

| |

Customer
Delivery
(Program)

ALD &
Predictive Zone
Analysis

Smart Lining for
targeted pipes
& zones

Pressure
Reduction

Customer
Delivery
(Program)

Pressure
Transient

Customer
Delivery
Networks

Specialised
Field Team for
Leak Prevention
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Predictive Analytics Tool

GIS Dashboard

QY Pipe Failure Prediction
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Water Pipe Failure Prediction

* Break locations in FY 20-21 are not complete, and up to Jan. 2021
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Latest Pipe Failure Prediction

* Break records are up to Jun. 2021

Latest evaluation

Size >= 250mm
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Acoustic Sensor Deployment

Semi-permanent Loggers:
125 leaks raised with SW
88 leaks confirmed by SW

Penrith [finished] Wahroonga Reduced 8 [finished]
20 HWM PermaNET+ 40 Primayer Enigma

~70% Hidden Leaks

Terrey Hills Elevated [finished]
40 Primayer Enigma

A

Leaks found

nén il Bantry Bay Reduced 2 [finished]

Hydrant ~30%

Paramatta [current]

A"

~ 70 HWM PCorr+
Valyes 20He 38 Primayer Enigma3m Hermitage Reduced 5 [finished] o
Main tap ~22% 17 Von Roll Ortomat 40 Primayer Enigma
Private ~11%
Service ~12% v w
Main break ~2.5% Holroyd Reduced 1 [finished] Wamatta P_HERMTAGE

Y —
Meter tap ~2 504 100 Gutermann ZoneScan 820 Q- -
70 HWM PCorr+ b HOLRGYP RED. Chatswood [finished]

40 Primayer Enigma3m
270 Loggers:
38 Primayer Enigma3m Chatswood Reduced 7 [finished)]
40(/64) Sebalog N-3 40 Primayer Enigma p [ ]
Sydney CBD [current
168 HWM PermaNET+/SU Liverpool [current] p v 41 SebaKMT Sebalog N-3

23 SebakKMT Sebalog N-3 130 HWM PermaNET SU
38 HWM PermaNET+

Lift and Shift Loggers:
52 leaks confirmed by SW 7
~70% Hidden Leaks

Bankstown [finished]
20 VonRoll Ortomat

20 HWM PermaNET+

Types of leaks found
Hydrant: ~37%

Meter tap/coupling: ~13% Loftus Reduced 3 [finished]
Valves: ~13% @’ 40 Primayer Enigma
Mains to meter/service: ~19%

P_LOFUISZRED. 3

Main leak: ~8%
Main break: ~8%
Other: ~2%




Semi-Permanent Acoustic Sensors

Leaks detected December 2019 — 2022 Most of the leaks are hidden but delays
(Updated 21st February 22 e e o e
CBD area Deployment Potential Confirmed To Awaiting
Status leaks raised w/ leaks (SW) be investigated repair
SW
Penrith Finished (moved 6 6 0 0
to Sydney CBD)
Bankstown Finished (moved 17 15 0 0
to Sydney CBD)
Chatswood Finished (moved 5 S 0 0
to Parramatta)
Liverpool Current 10 9 0 1
Sydney CBD Current 76 48 8 3

Parramatta Current 11 7 0 0



Lift & Shift Acoustic Sensors

Most of the leaks are hidden but delays in
Leaks d eteCted ‘] une 2020 Feb ru ary 2022 validating the confirmed leaks — cause majority
(Updated 21st February 2022) of leaks to surface
Pressure Zone Loggers Deployed Deployment Potential Confirmed leaks (SW) Awaiting repair
Status leaks raised w/
SW
Holroyd Reduced 1 Gutermann ZoneScan Finished 7 3 0
820, HWM PCorr+
Bantry Reduced 2 HWM PCorr+ Finished 9 9 0
Wahroonga Reduced 8 Finished 7 6 1
Chatswood Reduced 7 Finished 7 5 + 1 network issue (DV) 0
Loftus Reduced 3 Current 6 1 + 1 network issue (DV) 1
: : (1 location
Primayer Enigma :
requires re-
visit)
Hermitage Reduced 5 Finished 7 5 0
Terrey Hills Elevated Finished 22 21 0
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Signal Processing + Machine Learning for Accurate &
Reliable Leak Alarms

Raw Audio Signals Processed Signals + Field Validation WY ETLINTE Leak Alarms
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Web Portal System Overview

19819 Oougherty Ap.

100 Guvder ol e
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i HWM Logger
{8 .e
8 - ame —
SebaKMT Logger
{ { {J o ‘ : Von Roll Logger
ALY 1 | JuL LA
e = Primayer Logger
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., |

A 4

Pipe and zone prioritisation
False alarm reduction
Sensing Data integration
Leak pattern analysis

Leak detection & localisation

™

¢

Web Portal

A=

Sensor deployment optimisation
Risk map generation
Pipe and zone prioritisation

Sensing data signal processing

Data integration of sensing data and
failure records

Sensing data pattern discovery

Correlation analysis of sensing data
and pipe failures

Detection result evaluation
Reduce false alarm

SW Web Portal

Regular reports
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Common Web Portal
Integrated Machine Learning

Rec166141311_2100583_Sussex_20220209-040000.wav

HWM 2100583: Frequency domain data for 2022-02-09
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HWM 2100583_Sussex

Audio & Alarm Audio Visualisation

Wav file

Rec168213965_2100583_Sussex_20220221-
040000.wav

Rec168056958_2100583_Sussex_20220220-
040000.wav

Rec167895202_2100583_Sussex_20220219-
040000.wav

Rec167725975_2100583_Sussex_20220218-
040000.wav

Rec167541874_2100583_Sussex_20220217-
040000.wav

Rec167369909_2100583_Sussex_20220216-
040000.wav

Rec167206905_2100583_Sussex_20220215-
040000.wav

Rec167036464_2100583_Sussex_20220214-
040000.wav

Rec166873509_2100583_Sussex_20220213-
040000.wav
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Current Water Loss Estimation

(Updated February 2022)

4/27/2022

- Water loss up to date:

- Saving up to date:

$21.39 M

9102.34 ML

Area Main Tap |Hydrant |Valve Customer |Main leak |Fire Other Potential |*Total Leaks |*Water Loss |*Saving
Leak Leak Leak End Leak Service |leaks leak (ML) ($ M)
Leak

Sydney CBD 6% 12% 9% 4% 1% 1% 6% 62% 125 4117.55 9.68
Bankstown 13% 9% 13% 3% 3% 3% 3% 53% 32 881.43 2.07
Penrith 17% 3% 0% 6% 0% 0% 3% 19% 12 385.26 0.91
Chatswood 13% 6% 0% 0% 0% 0% 0% 16% 8 221.80 0.52
Liverpool 6% 0% 0% 3% 0% 0% 19% 31% 18 507.73 1.19
Parramatta 10% 9% 3% 0% 0% 0% 3% 41% 20 544.52 1.28
P_HOLROYD_RED_1 0% 3% 3% 0% 0% 0% 3% 22% 10 202.88 0.48
P_WAHROONGA_RED_8 0% 0% 9% 9% 0% 0% 0% 22% 13 206.56 0.49
P_BANTRY_RED_2 0% 9% 0% 13% 6% 0% 0% 28% 18 329.55 0.77
P_CHATSWOOD_RED_7 8% 13% 0% 3% 0% 0% 0% 19% 12 257.54 0.61
P_HERMITAGE_RED_5 17% 3% 0% 0% 0% 0% 6% 22% 12 416.80 0.98
P_LOFTUS_RED_3 0% 3% 3% 0% 0% 0% 0% 19% 8 152.42 0.36
P_TERREY_HILLS EL 2% 28% 6% 0% 19% 6% 3% 69% 43 878.28 2.06

* the calculations include the potential leaks
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Key Findings, Value & the Way Forward

Key Findings

Value to Date

270 Semi-

permanent sensors
+

148 Lift & Shift > 9000ML

Sensors

(13 Areas ~450km) > $2 O M
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Thank you ... Questions?
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