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Outline of Presentation
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Supply in Hong Kong Management Strategy Leak Detection
& Leak Detection Service Trade
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- Four pillars of Water Loss
Management
- Water Intelligent Network (WIN)
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Water Supply in Hong Kong

Typical fresh water supply arrangement in Hong Kong e Over 7.5 million population in
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e Over 8 300km long complex
A water supply network

Customers

Pumping
Station

e Mostly laid under our very heavy
traffic urban area and
congested underground

Customers environment
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Water Supply in Hong Kong

Water mains burst and leaks

e High water pressure as a result of our hilly terrain

Gl

¢ Increased risk of water mains bursts and leaks
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e Inyear 2000, there were about 2 500 mains bursts

Fresh water
service reservoir
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Water Supply in Hong Kong

Before 1980’s 1990’s 2000 to 2015
)

: W
Cast iron & asbestos cement pipe: Ductile pipe material Large scale Replacement and
strong but brittle such as ductile iron Rehabilitation (R&R) Programme

and polyethylene pipe
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Water Supply in Hong Kong

Before 1980’s 1990’s 2000 to 2015
No. of
main bursts 20005
i )
Cast iron & asbestos cement pipe: Ductile pipe material 20194
strong but brittle such as ductile iron ~ 40
and polyethylene pipe ‘
2000 2015 2019
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Water Loss Management Strategy

Background leakage Unreported leakage Reported leakage

Reported Leakage
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Unreported

Background e -

Leakage
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Awareness Bl |Location B Repair t, = \eccurrence of leakage

References:
Farley, M., Leakage Management and Control. WHO, 2001.
Thornton, J., Sturm, R. and Kunkel, G., Water Loss Control. McGraw-Hill, 2008.
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Four Pillars of Water Loss Management

Pressure Management

Pressure
Reducing
Valve

Reduce Real Losses

Active Leakage Detection
and Control

Quality & Speedy Repair

Asset Management
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Active Leakage Detection and Control

Typical Steps of Leak Detection:

.mE L & (Monitoring)
2wk E R H  (Localisation)
2 HBE %R (Pinpointing)

4. 3w 7K B #E

Without Active
Leakage Detection
and Control
After Active
Leakage Detection
and Control
Reported

leakage .- I I
I Unreporte I I I Unreported
leakage leakage

Background leakage

Level of Leakage

Time
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Active Leakage Detection and Control

1. ;ﬁ % %/i /gj__\—-g (Monitoring) GSM Data Logger:
RECEIVE INSTRUCTIONS
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24-hour Continuous Monitoring
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Active Leakage Detection and Control

2.m Kk E IR H  (Localisation)

Sounding and Visual Inspection

Visual Inspection:
Water inflow to drainage
manhole

Sounding Inspection on
valve by listening stick
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Active Leakage Detection and Control

2.imKE IR Al (Localisation)

Noise Loggers monitoring

* Noise loggers are installed permanently or
on a lift and shift basis

e Listen for and record the constant source of
noise generated by a leak usually at 2am to
dam

e “Leak” or “No Leak” status by noise loggers

District Metering

Pressure
Chamber

Relatively low cost and easy to deploy reducing

valve

Service
Reservoir

‘S’\;/’{;?e% fpp eeeeeeeeeeeee 1 2




Active Leakage Detection and Control

B EEEBRE  (Pinpointing)

Leak Noise Correlators (LNC)

e Acoustic detection is still the primary mean of
detecting and pinpointing leaks on water mains

 Two sensors deployed on valves or fittings on
either side of the suspected leak

Transmitte% _| Correlator ‘E\@nsmiuer
e Leak noise transmitted to the sensors with a time | |
difference, which allows the distance L to be Sensor Sensor
calculated by the forumula L = [D — (VT)]/2 =
L ¥l |

Leak Noise dorrelator (LNC)
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Active Leakage Detection and Control

4. 7K B RE

(Confirmation)

Mechanical leak detector
e Direct contact with the ground

e Amplify the leak sound by
mechanical means or listening sticks

Electronic leak detector

e Amplify the leak sound by
electronic means

e Components: ground microphone,
noise amplifier, headphones and
frequency filters

Ground Microphone
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Pressure Management

Where
L is the leakage flow rate
L=C PN P is the pressure head in the pipe
Service Cis a constant leakage coefficient
. N is a constant leakage exponent
reservolir

High
pressure
head

Desirable
pressure head

""""" Very high
pressure head

Pressure __)l'
Reducing Valve

Before Pressure Management

‘Sijji?e%fpphes Department 15




Pressure Management

Where
Lis the leakage flow rate
L=C PN P is the pressure head in the pipe
Service Cis a constant leakage coefficient
. N is a constant leakage exponent
reservolir

Desirable 0@ oo -
pressure head

Desirable

/ ———————————— galles pressure head

watermain \ &= | /oo

Desirable
pressure head

Pressure __)lr """""" X -
Reducing Valve

Pressure
Reducing Valve

After Pressure Management
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Pressure Management

Before Pressure Management
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Before Pressure j§ After Pressure
Management Management
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After Pressure Mana agement
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- water loss reduced
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Quality and Speedy Repair

e Committed management/staff & effective organization/procedures

e Established partnership with experienced contractors

* Appropriate standards and workmanship
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WSD Water Loss Management Strategy —
Water Intelligent Network (WIN)

LEGEND:
Cut-line Boundary Water Main ===| Water Supply
Valve Valve *— andFlow !_ ] Zone
Direction =
DMA boundary DMA boundary

(also serve as Pressure Management Area)

District Metering
Chamber

Pressure
Reducing

About 2 400 no. of

ot : Val Service @SNm————— Servi
District Metering Areas (DMAs) ave Reservoir Ri?gfveoir
Divide and Conquer I ‘ Continuous Monitoring I
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Water Intelligent Network (WIN)

e First DMA established in 2001
e Currently, about 1 400 DMAs/PMAs established

o Schedule to complete the establishment of
about 2 400 DMAs/PMAs by 2024

o Monitor the underground water supply network
for determining appropriate network
management actions
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Water Intelligent Network (WIN)

Information Insight

Dashboard
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Water Intelligent Network Management System (INMS)

‘Hf Water intelligent Metwork Management System
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Collaborative Development of the
Leak Detection Service Trade

e Collaborative project with HK PolyU on design and construction of a
Leak Detection Training Ground in Tsing Yi

e Qualification System for Leak Detection Trade
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Collaborative Development of the Leak
Detection Service Trade

O B

e Training and Examination e R&D and Collaboration
— Provide a place for lectures — Collaboration with research
with practical on-site training bodies and industry for
of leak detection service trade Research and Development of

) leak detection technologies
— Provide a venue of

accreditation of leak detection — Provision of facility for testing
practitioners of advanced leak detection
technologies
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Thank you!
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