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B History of Taiwan Water Corporation (TWC)

» Before 1974, most cities, counties or

towns in Taiwan had their own water
treatment plants

» In 1974, TWC was set up by merging 128
water treatment plants for increasing
overall operational efficiency, and became
a public enterprise

» In 1999, TWC has become a state-owned
enterprise set up under Ministry of
Economic Affairs (MoEA) ;




by the end of 2017

B Statistics
Water Supply Systems 144
Water Supply Capacity 11.82 million CMD
Average Daily Water Supply 8.79 million CMD
Percentage of Population Served 92.76%
Customers 6.98 million
Pipe Length 61,458 kilometers
Average Water Tariff of Taiwan USD 0.308/M3
(surveyed by IWA, 2016) (one of the lowest

In the world)
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- 7 — l. About TWC

B \Water Loss Reduction Plan
» Since 2004, we have been implementing Water
Loss Reduction Plans.

BG: Budget
NRW: Non-Revenue Water 5



s ' . About TWC

B Achievement

» The NRW has come down from 32.68%
(2004) to 23.59% (2017).

» Pipe burst frequency has come down from
0.392(2011) to 0.269(2017).
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B Real Losses Management Strategies

» We follow best practice in the Water Loss
Reduction Plan.

> It iIncludes......

Pressure
Management

Speed and Real Losses Al
Quality of Leakage

Repairs Control

Management

Pipeline and
Assets
Management




( Water Pressure Management )

»QOur Strategies include...

® installing Variable-frequency Drives in water
treatment plants and pumping stations

® establishing water pressure monitoring stations

® installing pressure reducing valves (PRV)
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Il. Water Loss Management

® installing Advanced Water Pressure Control System

It means installing an advanced water pressure controller
on the pressure reducing valve (PRV) to adjust outlet
pressure for meeting critical point customer’s need.
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Case Study: Gong-guan DMA, Miaoli County, Taiwan

Critical Point

Pressure 5:4
Upstream Downstream Gauge
Pressure Pressure
Gauge Gauge
@ @ ) Network
>
PRV Inlet
Flow
Meter

Isolated small zone
Gravity water supply
$300m/m PRV installed
Upstream pressure 8~9
kg/cm?

Downstream pressure 6
kg/cm?

3,500 customers

Water supply 3,000 CMD
Elevation of critical point
IS higher than PRV
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Il. Water Loss Management

We adopted time-based modulation setting of this advanced
water pressure controller ...

o Downstream Pressure gz Downstream Pressure

(Weekend Day) (Weekday)
60.0

:Lﬁ_t s — [ -

40.0

30.0

Off Peak Pressure Peak Pressure
20.0

10.0

0.0
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

11



|&—— Before Control ——}€—— After Control —]

Flow of PRV

! Data Lost

0 : Minimum Night Flow § 39.7%
Pressure Daily Water Supply 8 5.99%

120 4

110 4

100
90 A
80 |

Upstream Pressure

70 4

>._______

verage Off Peak Pressure§ 21.77%

0 | Downstream Pressure WW

| 1
60 i

(] B
w0 . Average Peak Pressure ¥ 19.71%
30 4 :
I
1
20 4 i
A r - ™\ A ."JA‘\'-., M V| A ~ N \am, ,."'J \"--‘,F‘;‘: !
55 lf ‘s .L.-,_/ Y '\_-'b'."xr‘f e ‘"""n-\..__," \J \ it S\ ,‘_JI, A . h""'._,_;'" - ) " ,_n:-;uﬁ:lrl/,-__“;'-___:_ll !:‘___ '\:' A
- - - I R LT
. Critical Point Pressure : Stable
N I O N N N W TP S P I P R R S S S S S S S I S I R
(] Lol ] [ [ Pd P Ll Ld P P (1Y) U wa () - = ] L] =) (7] £ P= w wun o (=21 - | =] (=] w w =
S B S B 29 2 9 85 28 95 6 5B op2 BEE B2 RBERBEBRBEEEREEREZEER 2R 2
8 3 8 3 8 383 83838 383°S 8° 8° 8° 8°8°8¢°8¢°8-¢°28H=s



-
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( Active Leakage Control )

»QOur strategies include...
® implementing Annual Water Loss Detection
Plan
® establishing and maintaining District Metered
Areas (DMAS)

* DMA means a hydraulically isolated sub-
zone in a distribution network for which the

water consumption is monitored by water
meters.
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Large Zones
Water Treatment Plant Medium Zones Small Zones

v We divide water network into
3 levels of DMAS. o Vater Pressure

Monitoring Station
v We have established around
2000 DMASs since 2006.

@ Meter
—}— Vvalve




v'In case of leakage recurrent

or high frequency leakage in
DMAs, we’ll replace those

pipe sections ASAP.
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» Case Study: We have adopted SmartBall leakage
detection technology In large diameter pipelines ...

® for leakage detection and condition assessment

® innovative free-swimming in-line leakage detection
technology designed to operate in a live pipeline

@- inlet point
@0- leakage detection
@- retrieval point

source: http://www.puretechltd.com




v' The pilot project was in north of Taiwan in 2011.

v We found that ¢1,000mm PCCP was leaking, but
the leaking points were difficult to detect.

v Pipe Length of Leakage Detection was 6.5km.
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® Result:
We found 4 leaking points.

a leaking exhaust valve




Il. Water Loss Management

( Speed and Quality of Repairs )

» Our strategies include ...

® establishing leakage repair management
Information system to record repair information,
location of Ieaklng pomt expendlture etc.
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Il. Water Loss Management

® increasing Leakage Repair Rate

» Leakage Repair Rate: the proportion of leakage that

was repaired in 1 or 3 days

Leakage Repair Rate |Leakage Repair Rate

Year : .

in 1 day In 3 days
2013 92.92% 99.53%
2014 90.86% 98.60%
2015 92.02% 98.50%
2016 92.31% 97.47%
2017 95.35% 99.03%
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( Pipeline and Assets Management )

» Our strategies include ...

® On average we replace 800km pipelines each
year (around 1.3%).

® \We set out rules for pipe replacement. The
main indicators are “age”, “leakage frequency
(leaking points/km)”, and “material”.
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® \We adopted DIP (diameter under ¢ 2000mm)
or PCCP (diameter over ¢ 2000mm) as
distribution pipe , and we also adopted HIWP,
SSP, or DIP (diameter under ¢ 100mm) as
service pipe.

® According to our analysis, 70% of leaking
points were found In the service pipes. We
replace distribution pipes together with
connected service pipes.




( lll. Smart Water Management )




) lll. Smart Water Management

BMBasic Framework of Smart Water Management

Management Needs Smart Water Framework

¢ _ Data Fusion and

“* ~ Analysis
x i

‘_ Data Management

and Display
x —

({51) Data Collection and

Comn#nication /7

Customer Service ‘

Decision-Making

Data Management I

\

Water Supply “ _d Sensing and

Pipelines and

I Infrastructure 7

Assets Management
' 24

\




lll. Smart Water Management

C Pipeline and Assets Management )

»GIS establishment

® 2004 --- Set up a “GIS Promotion Task Force”
® 2005 — 2015 --- digitalized all the paper maps into
digital format

® 2016-2017 : We had upgraded GIS software to free
and open-source software

* Previous GIS was costly to upgrade when new OSs were
announced each time. After evaluation, we adopted free and

open-source GIS software (QGIS).

25



® GIS Renewal Project

Software Architecture

Drawing Tools
(standalone version)

QuantumGlIS _
Database Software : Mobile Device
Android APP PostGIS Web Server (Browser)

Postgre SQL/PostGIS (offline)

Web Server
Mapserver
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lll. Smart Water Management

® The spatial database consists of many map layers.

NO. | Layer Code Layer Name
1 |eumeter Customer Meter
2 |eupipe Service Pipe
3 | hydrant Fire Hydrant
4 | hydrantl Hydrant Pipe
5 |saddle Tapping Saddle
6 | meter Bulk Meter
7 |valve Valve
8 | manhole Manhole
9 |pipe Pipe
10 | station Monitoring Station
11 | stationl Water Treatment Plant
12 |smallarea District Metered Area

Spatial Database

27
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) lll. Smart Water Management

® The basic function is to display spatial data on the map.
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@ lll. Smart Water Management

-

® \We also overlap the spatial data to create theme maps.
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) lll. Smart Water Management

® Example: We overlap the layers of material, age,
Information of leakage points, etc., for evaluation of
pipe replacement.
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lll. Smart Water Management

® Our GIS includes Mobile Equipment Inspection
System for valves and hydrants management.
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® \We also provide API (Application Programming Interface)
for sharing spatial data with external systems.
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lll. Smart Water Management

( Water Supply Monitoring & Data Management )

»Standalone Monitoring System

® adopted PLCs (Programmable
Logic Controller) to connect
sensors with computers

® standalone system for single water
treatment plant without connecting
to branch office

® User Interface of DOS

® connected to external monitoring
system by communication card




»Client-Server SCADA System

(1st Generation)

® adopted Client-Server
architecture to integrate

monitoring terminals of T
WTPs and branch office R

® Graphic User Interface of i |
i i e N

® monitoring terminals were
connected to the others by
dial-up internet connection
(low speed)

® new and old PLCs coexisted 34




»Integrated SCADA System

(2nd Generation)
® upgraded and rehabilitated
hardW.are and SOftware BRATAGETERELS G HTRE RS DL
® Graphic User Interface of e e anass sas sl se sl
. ! . ‘ M@_ P ;;‘: ‘? '; izl
Windows - o B AL

® monitoring terminals were ;Wl

connected to the others by

broad-band network i sl
(higher speed) ].W. Y oA A
J- 1 el Bl — lwneremis I'E'n_u_/_. .', ._.'
® PLCs were Integrated and

upgraded

® Started Web-based SCADA system pilot project 35




»\Web-based SCADA System

(2nd Generation)

® shared data for administrato

of branch office
® added data analysis functior
® installed mobile (GPRS)

pressure and flow sensing
devices

® integrated Automatic Meter
Reading (AMR) system into
SCADA system




® Integrated GIS with SCADA |

® established Maintenance
Information System
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- lll. Smart Water Management

® integrated monitoring data into the data cloud built in
TWC’s headquarters

® Integrated Customer Service Center (CSC) System

y \

AMR Syste

[ Water Quality,
Wlaim Systent



> e lll. Smart Water Management
P 1999 ) 2002 2007 P 2009 P 2011 P 2013 P 2014 P 2017 g

»Integrated Water Treatment Plant Information
System (3nd Generation)

® adopted web-based SCADA
System

® remote data backup

® established Water Supply
Monitoring Platform

® adopted broad-band network
to communicate among
sensing devices, SCADA
system, WTPs, and branch
offices




lll. Smart Water Management

Water Quality

(PH, turbidity. \water
residual

chlorlne

08 § @ & 4l

Valve Electronic
Level Meter

Flow Pressure

i v D s ol e o e i SR el

e We collect 8 kinds of
real-time monitoring
data into Data Cloud.




lll. Smart Water Management

( Data Management )

B Data Cloud -- data storage and exchange
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m Water Supply Monitoring System
(for displaying all collected data from data cloud)

® web edition for PC ® app edition for tablet &
& laptop smartphone




lll. Smart Water Management

® Sub-systems

Water

Supply
Dashboard

Equipment

Water Supply Management

Monitoring

System

Statistics &
DEVEWAEWES



GIS Platform
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) lll. Smart Water Management

Water Supply Dashboard
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DMA System
GIS & Satellite Map
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( Decision Making )

B Emergency Response Platform
® web-based

® displayed on LED TV wall

® established in Emergency
Response Center of the
branch office
® [ncluding
monitoring data, e
weather, etc. o




lll. Smart Water Management

¢

Customer Service

)

®\Water Outage Query
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lll. Smart Water Management

B What's next...... ?
We are now setting up a Big Data Analysis Task Force, and
developlng a web-based, automatlc data analysis system
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» Providing high standard service and high
guality drinking water has been a goal that
TWC has persistently pursued.

» TWC hopes to become a leader among the
domestic water utilities and keep pace with

the best international water utilities.
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We invite you to attend Water
Loss Asia 2018 in Taiwan_ .

Organised by Supported by
b
protemp cagakna W Waterlyss Asia
TATWAN WATER CORFORATION TAITRA

Industry Group
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Thank You
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Chengcing Lake Scenic Area, Kaohsiung City, Taiwan
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