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Case study — Bangalore UFW Reduction
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Challenges faced during implementation
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Solutions through technology innovations

(9) Pressure Zero Test(PZT)

m
4
[
=
m
m
)
=
)

TECHNOLOGY I M ANMNUFACTURING CONSTRUCTION



L&T Construction LARSEN & TOUBRO
L&T HEAVY CIVIL
GEOSTRUCTURE INFRASTRUCTURE

WATER &

BUILDINGS EFFLUENT

FACTORIEZES - TREATMENT
SMART Z POWER
WORLD & ' TRANSMISSION &
COMMUNICATI DISTRIBUTION
ON

TRANSPORTATIO

RENEWABLE ENERGY
INFRASTRUCTURE
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DRINKING WATER

AIRPORTS NETWORK

' TRANSMISSION

IT-PARK LINE
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&» Water & Effluent Treatment IC LARSEN & TOUBRO
Water Supply & Distribution Business Unit

Water
International
Business Unit

Waste Water
Business Unit

Industrial & Large Water Systems Business Unit
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Water Supply & Dlstrlbutlon LARSEN & TOUBRO

Intake
Structures

Storage
Reservoirs
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Our presence in India

States
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WATER SUPPLY & DISTRIBUTION BUSINESS UNIT
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Need for technology in water management

LARSEN & TOUBRO

Diligent Water Management
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Depleting
Water Sources

Demand

%

Supply

Limited Water Increasing Supply-
Availability

Demand Gap

TECHNOLOGY ENGINEERING

MANUFACTURING

CONSTRUCTION



LARSEN & TOUBRO

Data on existing

Losses & Thefts are assets inadequate

high and to be
benchmarked

Distribution

Managed by Utilities Intermittent supply
/ ULBs & Manually with multiple inlets &
operated low pressure
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120K fitres

Thee anraal loss doe o
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Need for technology in water management LARSEN & TOUBRO

nte

Revenue deficit
recovery

B

Revenue generated
through water charges
115.54 billion

3% Revenue increase
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Project Showcase LARSEN & TOUBRO

UFW Reduction and Distribution improvements for D2A and D2B water
zones in Bangalore city

Bangalore Water Supply & Sewerage Board |
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& UFW vs NRW LARSEN & TOUBRO

Billed Billed Metered Consumption
_ (including exported) Billed Revenue
Authorized :
: Consumption Water
_ Consumption _ :
Authorized Billed Unmetered Consumption

Consumption

System r | Unauthorized Consumption
Input e
Volume Apparent Losses | Customer Metering Inaccuracy

Data Handling Error

Water Losses Unaccounted For

|Leakage on Transmission & Distribution Mains Water (UFW)

Leakage & Over Flow at Water Storage Tanks
Real Losses

Leakage on Service Connections up to the
Point of Metering




& - Project area LARSEN & TOUBRO
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Contract scope D2a & D2b LARSEN & TOUBRO

Consultant: Brian Allum
D =
sg.km

1,64,710 HSC 1,70,987

1,510 1,581
Km
= QD -
Jgn 01, 2018 Oct 01, 20.16
start date
De‘c 31,2022 Sept 30, 2019
end date
5 years 3 years
S — —)
period

TECHNOLOGY | ENGIMNMEERING I M ANMNUFACTURING I CONSTRUCTIORN



Key takeaways LARSEN & TOUBRO

Reduced operational cost for
BWSSB through network
through better service delivery 0 management & UFW reduction

Enhanced consumer satisfaction

Improved revenue and bill Eliminated illegal connections
generation for BWSSB 03 & streamlined metering

Improved customer service through Better accountability of water by
adequate pressure & better water quality 05 . consumers (pay for water consumed)

Diligent investment planning by Deployment of customised
BWSSB on asset management 07 technology and O&M practices
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Activity flow

GNSS & Flow & GIS & Pipe
Condition
Survey measurement Modeling Assessment

Topo Pressure Hydraulic

Water Pressure Installation
Balance Zero Test of DM

Leak

. L i
Detection 2L LD

Determine
Baseline

Level
Assessment

for Asset
Replacement

Replacement
of Assets
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Assessment
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Water Loss Reduction - Average LARSEN & TOUBRO

D2a D2b
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Mavali DMA - Pressure LARSEN & TOUBRO
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Mavali DMA - Pressure LARSEN & TOUBRO
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D2a UFW Reduction LARSEN & TOUBRO

] Initial Final 70.0%

UFW UFW 66.0%
62.1%

60.0%

54.1%

50.0%
46.0% 48.2%

42.8%
40.0%

30.0%

25.4%

20.0%

10.0%

0.0%

Jaimaruthi nagar CPT Layout KS town Sanjaynagar south Bapuji nagar Goraguntepalya
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D2a Pressure Improvement LARSEN & TOUBRO

. 25.0
] Initial Final
Pressure (m) Pressure (m)
20.9
20.0
15.0
13.5
10.6
10.0
6
6
5 > 5.0
2
. 0.0
__________—— e e _________—— e e
Magadi road Agrahara Suvarana layout Panthrapalya ITI layout Roshan nagar
dasarahalli

TECHNOLOGY | ENGINEERING | MANUFACTURING | CONSTRUCTION



D2b UFW Reduction

Initial Final
= UFW = UFW 56.1%
52.6%
51.3%
48.9%
43.6%
21.2%
16.0%
9.7%
. . . . .
JP Nagar 1st Jayanagar 4th Vidhya nagar Koramangala Dollars layout
phase block
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D2b — Pressure Improvement LARSEN & TOUBRO

19.4 20.0
Initial Final
Pressure (m) Pressure (m)

18.0

16.0
14.1

14.0

12.0
10.4 10.0
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0.0

Vivekananda Dollars layout New timber yard Mico layout Dwaraka nagar Vidya nagar
nagar
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Before rehabilitation LARSEN & TOUBRO

Pipeline leakages
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Before rehabilitation LARSEN & TOUBRO

4

Leaky Valves

TECHNOLOGY | ENGINEERING | MANUFACTURING | CONSTRUCTION



habilitation LARSEN & TOUBRO
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Before rehabilitation LARSEN & TOUBRO

Cl1 100 mm
pipe condition
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Naveen Menezes@iimesgroup.com

Bengalurua: The amount of unac-
counted for water (W), which was
nearly half of thatsupplied to the city
from river Cauvery, has come down
by 10%. The Bengaluru Water and
Sewe-rage Board (BWSSB) — after
investing about ¥587 crore over the
lastfive years—claims to have broug-
ht down the extent of “water loss”™
from about 49% in 2012-13 to about
31% in2018-19.

“Heducing U 1s one of our pri-
orities aswe are creating infrastruc-
ture in the new areas of Bengaluri.
Oar plan is to pump the water saved
from the core area to the newer are-
as in the near future,” Tushar
Girinath, BWSSB chairman, told
ET “As water consumption is set to
oW, we are doing everything pos-
sible to reduce UfW to 37% Dy 2019
end and t035% in 2020."

The chairmamn gave Lhe T15-crore
increase in the monthly collection of
water bills as an example for the re-
duction in water loss. “We used tocol-
lect ¥90 crore a month in 2016. Our
collection from water bills comes to
aboutT1ls crore now,” he said.

The key contributor to the reduc-
tion in ‘water loss’ is BWSSB's
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After rehabilitation

LARSEN & TOUBRO

The Ecaonomic Times - Bangalore | 30/01/2019 | &

BWSSB Reduces Water Loss by 10%

Unaccounted for Water (UTW)

r587-crore UfW project. The project,
which was taken up on three of the
total six zones incore area, involved
identifyving water leakages, reha-
bilitating pipes and replacing me-
ters, etc. While the BWSSE had seta
target to achieve 16% UfW the con-
tractors could reduce “water loss™
only up to 25-26%.

“We will not make full payment to
the contractors, L&T (twWo projects)
and SPML Infra, as they did not meet
our target,” Kemparamaiah, engi-
neer-inchief at BWSSB, said. Hesaid
the BWSSB has taken up another
T200-crore project for similar (abowve-
mentioned) works in a few areas
where the water infrastructure isold.

Water expert and retired BWSSB
engineer MN Thippeswamy said
theore showuld bo a thimd-party audit to
probe the gquality of work being un-
dertaken to reduce water loss. “Since
all these figures on UFW are given by
the BWSSH, itneeds tobeverifiedbya
third party,"™ he said. He said the in-
crease in water bill should not be at-
tributed to reduction in “water loss™
aswater bill has many factors, inchd-
ingprorata chargeslevied oncustom-
ers for constructing additonal floors.

“A number of cities, including
Jamshedpur, have shown how water
loss can be reduced significantly,”™

Zones

South (areas such as Jay-
anagar, Basavanagudi, Ban-
ashankarl, etc)

Central (areas such as
Avenue Road, High
Grounds, Gandhinagar)

West {areas such as West of

Ch, Basavaveshwaranagar,

Rajajinagar, etc)

Factors Resulting In

Unaccounted for Water
* Water leakages ® lllegal

in service con- Connections

nections ® Legitimate
= Dystunctional Dut unbiiea

or non-func- CONSUmers

tional custom- mainly due to

er Meters poverty

Thippeswamy said. “The UfW in
Jamshedpur isabout9 %, while water
loss in Singapore and Tokyo is just
4% . What BWSSB hasachieved isnot

enough, given that Bengaluri's popu-

M ANMNUFACTURING

e erapidly” he said.
Water conservation expert S
Vishwanath, however, said the
BWSSEB should not arbitrarily invest
on reducing UfW, keeping Singapore
or any other developed country as its
target. “UEW projects involve diggsing
up roads, causing traffic disruption
and ultimately making people suffor.
There are multiple reasons for the
reduction in UfW. The BWSSB might
belosing revenue from water leakage
bul il recharges groundwaler,” he
said. The BWSSB, he said, should
make public the breakup of UfW to
understand how much of it accounts
for leakage, theft or other reasons.

CONSTRUCTION



Challenges in execution LARSEN & TOUBRO
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Condition Permission for
Assessment Road cutting pI Connections

3-5 hours daily

supply at different Socio-Political
DLPs, Multip hours at low issues,

le line pressure Inertia to Pay

Multiple
pipes, Inadequat
e data,
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Challenges in design LARSEN & TOUBRO

How do we transition from Ato B
\
N\
N\
N
/Existing System N \

Future System Future System
Based on Old System Totally New System
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Challenges in measurement LARSEN & TOUBRO

—\
—\

Unmetered MultiJet Meters AMR Meters AMI Meters

. *Wireless * Real time data
. i M IR o )
Flat rate tariffs anual Reading transmission (daily/hourly)

-ConSl.Jr.nption pet ‘ -1|\;I|me clonsummg! * Handheld * Two way
quantified » Meter Inaccuracies e communication, Fi

* Billing not justified ‘ *Human error «Walk-by / xed Network
* Funding constraints & «Can be tampered Drive-by data « Customer friendly
collection * Quick response
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2019 - Pune 24x7 Water Supply Project
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LARSEN & TOUBRO

Oxford of the East
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2019 - Pune 24x7 Water Supply Project

LARSEN & TOUBRO
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Technology interventions LARSEN & TOUBRO

60— 000 0@ 0
2012 2013 2014 2015 2016 2017 2018 2019

Mvisent Un)S 1

a xylem brand 1 IUI
Pressure Transient Analysis -Be n'l'le g Synthetic Aperture Radar

Advancing Infrastructure Satellite Image Acquisition

A
fy GUTERMANN Darwin Calibrator
Web-based Leak Detection Pipe Renewal Planner % ‘ ].: | Ui CI "

'robotics

Iﬁ MARTINEK e Aquasuite® In-line Crawlers: Imaging,

MEASUREMENT TECHNOLOGY ® a product of Royal HaskoningDHV IR & Sonar Sensors

Pressure, Flow & Noise Sensors . !
Online leak detection

37
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Sustainable Water Management LARSEN & TOUBRO

Command &

Control 3 /A

Metering &
Billing

A

Pressure o

Management

1 o

Leakage
Management
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Use Technology as a Tool for... LARSEN & TOUBRO

NRW

Masterplan
, Leakage control

strategy

AN Susialnablllty Asset
Metering & . ‘ ' = %D Management

=

Billing

Pressure
Management Training & Consumer

Awareness
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