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» Qutlines

@ Why Smart Water ?

Demands & Requirements of Taipei

@ How & What To Do ?

Proof of Concept & Pilots Before a Rollout

@ Who Can Benefit From This ?

Effects & Results
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» Smart water management (% # 7% &)
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» Transformation of Manual Reading (% # 7% &)

10 million readings for Billing per year, collected by 87 meter readers.
Labor intensive jobs that pay poor, some contractors & most young men quit.




» To enhance domestic service & mgt.

30,000 suspected cases of abnormal water | #
consumption & billing per year, only | r‘e—"

10,000 of them been confirmed as true.

— Mechanical meters are not suitable for
service & management jobs

On site “Print & Post” by handheld devices :

Notification of abnormalities by the Smart Metering system :
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» Smart Water in Taipel (& # & kisz %)

B AR

Pilot projects during
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Since 2019 a long term

Bulk Customers

Public Housings

plan has been initiated
(1.68 million households)

All newly constructed buildings
will install AMR from 2020
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» History of development (

Water Qty—
1985

— MIS team—
+ 1990

Ctrl center—
MIS — MIS dev.—

-1995

SCADA

Qty center—
—— Call center— T 2000
— QIS team—

Treatment sys—
GIS ys—| 5005

AMR 42010
(ﬁv‘*—f&#ﬁ@) — GIS 2.0 —
v AMR sys— 42015

SR i IR THER T EL. A /L

System development : step by step

From 1982, a first water quality
monitoring sys being set up, to present
day the whole system is still evolving



» Qutlines

@ How & What To Do ?

Proof of Concept & Pilots Before a Rollout
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» Whatis AMR ? (p #3 % % XL Automatic Meter Reading)

Smart meters generate lots data, therefore AMR sys is essential to collect, process &
demonstrate data. Without AMR, smart meters will be useless as mechanical meters

meters «— > AMR sys + |

. €& GEORGE KENT
» Mobile Reader .
(Walk-by)

Billing

Water
Company

i i_\ Public Network/
i ] IPSEC / VPN
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((( ))) water consumption,
Head-end & MDMS Devices, Alarms...
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Fixed Network System (Narrow-band IoT) Deploy & Management



» Integration of Services

— EFS PR FE)

The chain of AMR system should be integrated into one package, otherwise,
a broken chain will provide poor services

Edge

Meter, MIU &
Concentrator

+ﬁ‘

PPy

Analog to Digital
Edge Computing
Data Collecting

Network

4G, NB-loT

LoRa

Data Transmission
via Internets,

Radio frequencies..

Platform

Private Stacks

Application

[
(§ =

Public Clouds

Management sys.

S,

Data Reception,
Storage, laas, Paas,
Cloud Computing

Regular Billing, Extra
Analysis, Better Service,
Big Data Trend, Al, Saas...
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TWD

Billing ~>>Service
Customer

Government

Industry

Business



» Assembling the Chain (FtX#P ¢ > 2 43-4)

3 seminars & forums announcing the AMR project & budget of Taipei to assemble
the Chain, to form collaborative teams for Taiwan smart water industry




» Integrated AMR sys  (F PRAx0H5Y)

An integrated AMR system will provide seamless connection of each service, also
help supply chain reduce cost of manufacture & maintenance

Outsourcing

Tendering:
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» Proof of Concept (POC)
TWD initiated a POC project in 2019
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» POC Teams
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2 turns of POC involved 11 teams :
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» Outcomes of POC GEi%) 15t turn is better than 2" one
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» 3 Phases to Rollout (#reeg »)

After POC being done, TWD issued a 3-phases plan for AMR rollout :

POC @ While Service Chain of Taiwan is not yet ready, TWD provides
simple & uniform sites for Proof of Concept (POC), to help Smart
Water industries teaming & developing products.

FOT @ After teams of Service Chain being assembled, TWD commences
Field Operational Test (FOT) on complex & complicated sites with
more meters, to seek the optimal service manners for each team, and
for TWD as well.

COM : When the optimal services are established, TWD shall implement the
Commercial Operations Management (COM) on a full-scale basis
toward the goal of Smart Metering for 1.68 million households, with
pace adjustments for new technologies & financial budgets.
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» FOT Evaluation  (#~2 &5 £ -k &AMRs&: )

During FOT, TWD invites each team & a third-party evaluator attending
workshops regularly in order to improve performance for teams & TWD

Cloud

FOT

———

ETL
Stream
— Standard
 CEEE——

ETL > Format :
—>» | Stream ‘

\——

N two T

system

.........
"""""

. .
. .

*
- .
L] .
-----------

Smart Metering sys
Ol :
Metering mgt. sys

ETL
Stream

Tendering
later presenmse s ——

Evaluation
Head-ends Dashboard
on cloud

Edge

llllllllllllllllllllllllllllll

The third-party evaluator monitors the data flow on cloud, from Edge through
Network and to IaaS & PaaS, assessing the performance of devices on site &
Head-ends on cloud installed by each team.
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A pilot project Social

of transmission H .
integration of ousings

Gas, Power & 2 330

Water meters is
undertaking households

Public
Customers Markets

2,811 1,255
meters stalls

AeEmE1922

EE1 A TIRE

Since 2015 the first social housing piloted AMR, public buildings are introduced AMR,
and all bulk customers install AMR free of charge. From 2020, all private newly
constructed building in Taipei are equipped AMR with extra fee (1870 NT/per meter)



» Big/bulk customers All 1800 biggest consumers are installed AMR
(180042 * * #1654 * 570.11% » T %k - sg,,mﬂ,_h 715 % KANR)

i
b ,gﬁmasm

Each one of them consume water
over 1000 m3 per month, some are
even above 10000 m3

In total 165 million customers, they
contribute 20% of revenue. Constant
monitoring are necessary.
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. , e e Providing: household consumption, %
> Smart Metermg SYysS CFEk F 7 flowrate, water qualities -i‘g.
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A3

» Leaks detection (A/%) AMR detected a huge premise plumbing leak fﬁﬁ‘

(AMRI & B oo i R Rk 5 Aoig i > 2 Z 520 V4 4 80 £ % 2§97 [okk SoiF)

Minimum Nighttime flow identification:

With AMR: Leaking volumes about 4,000 m? (10 days)

; 53 B :f 1 é*** Without AMR: Leaking volumes could be 250,000 m? (60 days)

9/2 a warning event 9/12 repairs done B

40

304

U

\JW __________ Severe leaks :17 m¥h ht W J‘WM AL A !

0
08270000  082900:00  02/310008010000  090300:00  09/0500:00 09070000  09/0900:00  09A100:00 09130000 0950000 09470000 09190000 09210000 09230000 09250000

Small leaks: 4 m3/h No leak

20+

AMR sys can automatic identify the leak and sending warning message to users

(AMR & seac p 8 BipliR-k » & p dogF ¥ 4 0% & 2 ko @)
21



BRI CMH)

® Diagnosis of plumbing sys.
( F\ fgﬂ,ng 'ﬁf ;N%&%;?;)
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» Study of LPCD

(e kg7 4)
Social housing
AMR analysis

February
LPCD = 156.7 liters

|

March
LPCD = 160.1 liters

Residents Stay home on
holidays, use more water
& consumption patterns
changed significantly
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» Platform (2T %) Aplatform with the function of Head-ends & MDMS on cloud

AMR platform on Cloud (under planning)

Connector  Processing ETL
S ¢

W

O

SWM /
AMR

[ )

Stream Analytics

Storage @
01 P

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I = Blob Storage  Synapse Analytics
I

: |_3 '5 Analysis
I

I

I

I

I

I

I

I

I

I

| .

By —
A New Metering Billing
loT Hub Management sys Data Factory
Machine Learning
= Demonstration V'
Edge GIS ~ SCADA
e e \ _____
Receiving raw data Handling data ETL data

X B 2 I

loTH#UX P 1& B SR BT Bl ERE e EEIR fde o2 E9 38



25

» Qutlines

@ Who Can Benefit From This ?

Effects & Results
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> Aga inst Drought (%v M3z % T¥TT ) A consecutive drought since 2012

March 29, 2011 March 27, 2012 March 26, 2013 March 25, 2014 March 31, 2015

A successful story
of smart metering

San Francisco
) Water

Services of the San Francisco Public Utilities Commission

San Francisco (SFPUC) installed smart " mlios oo oot
meters & AMI more than 96% by 2015, .
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» Values of Smart Water

For Water Company

Saving human resource
for meter reading,

more accurate metering.
Smart management for
reducing energy
consumption,

(3 A E kit )

=

G-

elimination of leakage PR > ﬁfﬂ;iﬁﬂ@
i 1EsR e
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For Private Sector — ~m e

Bl
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Being aware of water
consumption change,
alarming abnormal
events, finding internal
plumbing leakage &
malfunctions.

Saving money for
water consumers
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For Government

San Francisco saving water by smart meters

Overseeing holistic
water resource usage,
regional energy
consumption, for
policy formulation &

’1
consumption monitoring

San Francisco
Sewer

aneises Publie ULilities Commission

implementation.
For Industry }\0 2
-9 -
ing Tai oY,
Fostering Taiwanese Thailand
IoT, ICT & Metering ,_ TAIWAN

market by raising our

Camtlmdia

demands for industry.

I

Providing Pilot field =
for local product
development. Indo?esia
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Thank you
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TAIPEI WATER DEPARTMENT




