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A. Background

and Information

Salinity (Mataki'eua & Tongamal Weil fieid
Biue < 1000 pSicm

Pink 1000 — 1500 pSicm

Trip Imigation using TWB
Water

Isiand — .

Pangaimotu

B
(JJ‘;;

..#u- l’T >

TongaWater Board:
A Government own Sta

tutory body

A Operates under the TWB act 2002

A Government reform prograrg under one utility Board since
2015 (Common Utility BoardTonga Power Limited, Tonga
Water Board, Tonga Waste Authority)

A Self funded

A CUB commenced 2015

To Po o Po  Io Do Do Do

b dzl dzQl €t 2 T I
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Populationg 33,734

No. of Customer 8500
Length of mairg 124 km
Diameter of mairg 40 to
500mm

Water productiong 3486 Ml
NRW (%% 40% to 60%
Zonesg 2 (without meter)

Metering ¢ 100% (Positive
Displacement Meter
(Mechanical)

Quality of Water (Very high
particulates in water
(Hardness)

Well fieldg 37 to 52
production bores and well

Elevation¢ 26 TWlamsl|



Network losses (Pre SWM deployment to end of 2018)
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consumption grouping)

BiledAutorised | Biled Metered Consumption || 27 losses may seems very high this level of

- losses
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Consumpton
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Water Losses el
B%) 4% . | % of the
P e o [ e e o
Water Leakage frommainett || clogged within the meters.
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TWB Requirements

[ Strategies and approach: ]

I ntroduction and constructing
distribution network under the NUDSP projects systems

(0]

TWB requirements are to:

AReduce the Real and Apparent losses

Alncrease the TWB revenue stream a

Pilot Acceptance Test (Smart Water Meters) using 30 Smart Water
Meters that will roll out to a rapid replacement program for all
Mechanical Water Meters with Smart Water meters (8000 No.);

reduceof O&M costs

Developed and revised the current TWB Asset Management plan

ALYLINR @S O2YYSNDAI
business

fl GALOAfAGE 2F ¢2. Qa

Customer Information and Awareness Programs




TWB Requirements - Smart Meter Business Case

Introduction

A\

Scope

J

ATWB has 7200 residential meters
ATWB ha®00 business customers

Deter mine TWBOS

future

busi ne

exi sting

ATWB network is suffering relative high loss

Describe the solution that would enable TWB to meet those
requirements

1.1 TWB needs to purchase additional wat

meter and wants to consider smart water
metering solution.

Determine deployment plan in association with TWB

1.2 Solution that leverages of the smart
electricity metering solution being
implemented by Tonga Power

Estimate the cost of utilizing the Tonga Power /Itron and other
options AD Riley Kent water meters and new LoRa radio network
etc

- TPL has installed an ITRON RF mesh nety
that covers Tongatapu.

Investigate price alternative option using TPL RF Mesh and Itron
ultrasonic meters

-TWB want to consider other options (currer
Kent meter system)

Identify and quantify the likely benefit streams associated with each
of the solutions and options

- To ensure the most cost effective solutions

Present a business case comparing the solution options and
recommendation to TWB

e

S S



Water metering options

W

Four options for water metering:

Continue with Kent Positive Displacement
Meter

UseKent Positive Displacemehteter

with a smartread clip on

Use ITRON ultrasonic water meters

Use smart Itron ultrasonic water meters

ITRON: ]

Option 1: Use Tonga Power Itron RF Mesh and Agility Meter Data
Management system and replacing existing Kent water meters.

Option 1.Tonga Power and Itron Water Meters Option 1
Summary
A ltron Ultrasonic meters and replace existing Kent volumetric
meters
A Tonga Power Itron Radio mesh
A Tonga Power Agility Meter Data Management System
A TPL IT & Back Office service to TWB on a marginal cost basis at
TOP60,000 pa
A Project over 2 years
A 8,000 meters




How it works (Itron)

4.1 Firmware
Separate SSID

\

41 Twe
CGR \

\
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First Article Test (10 meters)

I Acceptance Checklist

Consumption data since installation 17/07/2018

Registration Available endpoints* have registered  |(Yes) No
successfully with OpenWay

Read Rate Avallable endpoints* are read at least Q(es No
once per day

Data Delivery to Water meter data is delivered to (Yes No

OpenWay OpenWay at least once per day

Data Delivery to OpenWay delivers water meter data to @/ No

MDM MDM

On-Demand An on-demand read can return es) No

Reading endpoint data to OpenWay and MOM

Data Accuracy Meter LCD display matches endpoint | (Yes) No
reading in FOM and Openway

Endpoint Recorded | 60-minute intervals are recorded in the | (Yes) No

Frequency endpoint

Endpoint Data Interval Data Is stored for 40 days Yesy No

Storage

Units of Measure | Meter and endpoint displays Litres (@ No

*Avallable endpoint means an OpenWay Riva water module which has been Installed In the field and
connected to a Itron Intells water meter. The endpoint Is Installed within RF range of a CGR or an

OpenWay RIVA electricity meter,
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Capital Cost

[ Capital Cost Summary ]

Option 1 Itron/Tonga Power Capital Costs TOP Option 2 AD Riley Capital Costs TOP
Cost of Meters 1,928,153 Cost of Meters & Clip-ons 2,697,779
Avoided cost of replacing Kent meters o | | :9Ra concentrators 17,775

AD Riley system design & implementation 271,788
[tron system setup 183,619
Aol 106.519 TWB back office IT setup 22,922
f fu . .

.gl ity sys ell‘.l Setup ’ Field Installation costs (TWB) 179,595
Field Installation costs ( ) 256,560 LoRa concentrators installation 67,947
Freight, warehousing, tools 38,000 Freight & warehousing 20,000
TWB programme management 80,000 TWB programme management 88,652
Contingency @8% 37,456 Contingency @12.5% 433,307

Total 2,630,308 Total 3,899,765




Financial Evaluation and Benefits

/ Cost of water supply \

ATotal expenses of TWB are TOP$
5.38m setting aside outer island

expenses, theast of water was
calculated at 1.54/m3

ACost related specially to engineering,
production and distribution services was
calculated at TOP$ 0.93/m?3

Price of Water
APrice of water was at TOP$1.88/m3 plus al

44% fuel tariff that relates to the cost of
pumping. Thus the water tariff is at

[ TOP$ 1m in benefits per annum ]

Benefits Value (TOP pa) Note
Reduction in Network Losses
Reduced Apparent Losses 486,214/16,7% of total water supply 582,000m?
Reduced Real Losses 71,131]9.3% of total water supply 324,000m?
557,345
Field Related Savings Saving accrue through the use of
Meter reading savings 60,987 ;";;?Uﬂlcatlon module in the smart
Special Reads 1,171
Reduced Customer fault visits 468
62,626
Requced Admin, Data processing and FInance Stair _ _ _
. P g 356,539 Back Office and Data processing Saving
Total 976,510

\TOP$2.71/ m3 /




Deployment and Installation

Completed by end of Year 20109:

A 3 Team of 3 person (20 meters per day per team minimum) completed 6300 in 6
months.

A 900 water meter left to be replaced. (Most are commercial meters)

A Lockable valves provided under ADB under NUDSP for disconnection purposes

A Provision of materials for the replacement of broken valves and connectors during
the deployment

A Incentives on a per meter installed basis and overtimes

A A group of Internship student were used in the deployment

A Itron meter were engineered to match the length of the kent meter for ease of
installation

A Pick up coordinates for GIS

A 1 team of Engineering and IT staff (Supporting staff)

A Registration into ITRON system and data verifications

12



Preliminary result (SWM)
TN 20 | e

Tonga Water Board (Preliminary result - Impact of Smart Water Meter)

750

s Meter deployment &
. Installation
650 Deployment commenced, October 2018 Commenced |n October 2019

700

600 o
= . Impact:
5”" - Month of interest (May i June
g = | geande
E => A Revenue increases by an
" 26 average of
50 0% TOP$155,000/month
200 o compared to 2016 figures.
= . A NRW decreases by 82 million
0 . litres (83%) from 2016 figures
. A Revenue water increases by
| | e A v [ [ T T approximately 51 millions
e mbennminlim| 7 | e | 5 | e | | | e [ m | w | w | w litres of water since the
el [ m [ S | s @[ [ ] =] introduction of SWM

—+— Revenue (51000 —+— Revenue Water million litres) Non Revenue Water {million litres) —+— MNon Reverue Water %)



Other impacts




