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AGENDA

1. General introduction of Macao Water

2. Background of the project

3. User case sharing

4. Next step

2Calm Network Study Macao Water2022/4/27
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Macao Water

IV WTP

180,000m3/d

MSR WTP

180,000m3/d

Coloane WTP

30,000m3/d

SPV WTP

130,000m3/d

Area:                          ~33 km2

Population 683,200

Network Length:      ~ 641 km

Average age              ~18 years

Avg. pressure:           4.7 bar

Legend

— High Zone Network

— Low Zone Network

— Raw Water Network
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AR-GIS

Smart dosing

Macao Water Innovations

Reservoir autonomous vessel

AMR(169MHz) & WeChat for CustomerBI reports Digitalization



WATER HAMMER 

• Change of the velocity within pipes
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Background 

• Can occurs in several circumstances

• Difficult to identify – can be potential 

hazard to pumps’ facilities and pipes

Common challenge for the water utilities

Calm Network Study Macao Water

https://www.youtube.com/watch?v=ujNGaQKap98
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High frequency network pressure analytics

Inflowmatix

CPIS: The Cumulative Pressure Induced Stress 

Pressure curve

• High sample rate - 128 Samples / s

• Robust and Easy to install

• Mobile and Long lifetime > 3 yrs.

• Data illustration platform

• Data analysis capability

• User friendly interface.



Macao High+ Macao 
Low

Taipa High+ Taipa
Low

Cotai

HengQin

Coloane

LS SPV

Macao Peninsula
Taipa Low 

+High Cotai HengQin LS-SPV Coloane
Total of 
events 874 7 235 94 27 2579

Hotspots

010 Madtang New 
Street

004 G70 tank outlet, 
003 Rito street, Fung 

Shun Tong Street, 001 
Rue A-Ma

012 Lawyer
Street FH2288

0015 Avenida 
Cotai

001 University Road 
FH2332

009 Lotus Beach Road
Sampling box near
Sheik Pai wan rd.

All the locations 
almost

Daily avg. CPIS 350 40 175 2000 1500 4000

1) First installations of 15 devices were carried out in October

2020 distributed around different DMAs. Devices are re-

deployed in following months.

2) Second round of 10 additional devices installed in July 2021.

Pilot Project Summary
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Event 

Identification

Cause Analysis

• Based on hydraulic & network 

knowledge capability

• Follow- up procedure created

• Mitigate the potential damage

Solution(SOP & 

Project)

Calm Network Study Macao Water

Pilot Project Summary
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SPV

WTP
UM

SPV outlet

University of Macao

Case Introduction

05/14/2021

Pump auto boost test in SPV WTP

Calm Network Study Macao Water
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Case Introduction

13.98mH2O

8.43mH2O

6.39mH2O

8.68mH2O

6.53mH2O

7.39mH2O

13.12mH2O

7.28mH2O

6.50mH2O

12.97mH2O

10.43mH2O

6.78mH2O

2nd open the valve 

3rd open pump E in 

advance

Pump auto boost test in SPV WTP

2021 May 14, June 4, July 8

SPV

WTP
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15:42:20 (GMT+8)Pipe burst 16:12:10 (GMT+8) valve closed

Max:146mH2O

Max:104.5mH2O

2021 May 14
Case Introduction

00:00:17

124mH2O

67mH2O

00:01:02
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Data Analyses

Data is transformed into insightful dashboards using Power BI visualization abilities 
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Beneficent to Water Business

• By adopting the solution of the water 

transient management (loggers, platform 

and SOPs), significant saving can be 

anticipated, also avoid serious bursts 

which affecting the operations & image of 

company 

• Stabilize and reduce excess pressure 

is the prime action for NRW 

management 

Calm Network Study Macao Water
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• Reduction of the pressure event &CPIS of Macao 

pipe network

• The influence analysis of the Pressure event and 

CPIS on the “leaks

+burst rate” of the pipe network 

• Combination the inflow sensor and noise logger to 

help the leakage/burst case identification

• Studying the impact of transients on the network 

caused by big consumers 

Objective 2022-2024
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• The influence analysis of the Pressure event and CPIS on the leaks

+burst rate of the pipe network 

M11

M04

T03&T04

zone
2022 2023 2024

event registered Daily avg. CPIS burst+leak rate event registered Daily avg. CPIS burst+leak rate event registered Daily avg. CPIS burst+leak rate

A 100 300 20 60 280 15 30 280 8

B

C

D

…
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Integration of Calm Network analysis in Aquadvanced

Aquadvanced Water Networks



THANK YOU
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