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Flowing Asset Data to
Intelligent Operations

Paul Tanner, Software IT Architect
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" Lots of Data -
Typical Water / Wastewater Environment

Data Silo Existing Data Sources
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Data Data Data Data Data
Reporting Reporting Reporting Reporting Reporting

Key Performance Management / Capital
Indicators (KPI) Regulatory Reporting Reporting Budgeting

Planning, Operations and Reporting
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| A System oquSystems

EX|st|ng/ Future Data Sources

Maintenance Water Wastewater Geographic :
: Financial
Management System System Information Svstem
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Data Aggregation

Intelligent Operations for
Water (IOW)

Data Analytics

Key Performance Management / Work Ca|'oital
Indicators (KPI) Regulatory Reporting Reporting Budgeting

Planning, Operations and Reporting




Water Maturity Continuum

Advanced analytics
Leak / Theft Detection
Dynamic Pressure Optimization
Weather prediction and modeling

Becoming smarter
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= EAM, CRM, ERP & GIS

Q * Asset and workforce management

E *Customer management systems

(o] *Financial management EAM = Enterprise Asset Management
"J; / *Workforce Management CRM = Customer Resource Management
= i ERP = Enterprise Resource Planning

o — SCADA and basic sensor systems GIS = Geographic Information Systems

* Basic IT applications and SCADA Security KPI = Key performance indicator

* Ph, turbidity, chemical sensors etc.

Time
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Western Water a::;sny//

Progressing towards Intelligent Operations ‘___,w




Existing Systems
Smarter Water: A System-of-Systems + Open Spatial GIS

vy ¢ CMMS/EAM (InfoMaster)
\ﬁf External Sources? e CIS/Billing/ERP?

e Bureau of Meteorology
(weather, climate, water

Wonthaggi Desal Plant, resources)
XXX MLD

e Local surface water sources (XXX MLD), Rosslynne
Reservoir & Lake Merrimu
e Groundwater, bore holes (backup)

e Melbourne sources, if needed (SS)
Municipal water supply and sewage we=-

Water Supply ; 1185 km of collection systems, XX
ater Treatment

lift stations
Water ’ - ‘ Ction 67-88% recycled water
purification

Intake

plant used for gardening,
XX Water irrigation, fire protection,
Treatment etc.
Plants, XXX
MLD

treatment

Storage & Distribution Biosolids > Fertilizer Biogas 2>

Co-generation?

Wastewater Treatment

XXXK smart meters (AMI); read/billed
monthly; > XX% unbilled losses

XXXX km of water mains (pressure
zones?); XX% > 50 years old, X ML 7 Recycled Water Plants, 8400 ML per
storage tank Slide 11 year
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A Smarter Water Management Implementation IMAC 2014

IOW “Water

Information Hub” Intelligent Operations for Water (IOW) A “System- l
of Systems” i—ﬂW&}
(an interactive interface)
T ’
SOPs
Standard Operating
Procedures

People as sensors
“Crowd Sourcing”

f"lj ;-, Cross organizational

»  Confirmation

Insight B
» Context analytics KPIs &
*  Spatial patterns o Reporting

* Temporal trends
*  Status monitoring
* Eventsrules & alerts

*  Predictive analytics
External Data (USGS, « Collaboration tools

USACE, NWS, etc.) Social analytics
* Systems overview

Internal Data (CMMS,

EAM, GIS, CIS, etc.) Insight into the hands of

decision makers
(permission based views)

Tools for Decision Support



Potable Water Sources

= Surface Water (reservoirs, lakes)

= Bore Water (groundwater)
= Supplemental Surface Water
(Melbourne sourcey

Alternative (Non-Potable) Water
Sources

Potential Smarter Water Use Case — Alternative Water MAC 2014
Service Provision in “Open Area” Competition Sites
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Flows from SCADA

» Stormwater <
= Recycled Water (RWP effluent)

] Plublic Water Conservation

Blending for water
quality and cost

Greenfield Urban
Development

Rain gauge
data (from
SCADA)

Weather
forecast from
Bureau of
Meteorology

<1\_/1> Flows from
. . SCADA

Wastewater
Influent Flow

Benefit

Monitor and document in
near real time the
effectiveness of alternative
sourcing on service area
water usage

-

FIowsffrom

Recycled Water Plant
XXX MLD

- SCADA A

B Discharge to
B ) Environment
i c ” ;ii-:-,'.k- - XXX MLD

Biosolids
Composting,
Fertilizer

XXX MLD

Reuse -
Irrigation,
fire
protection
XXX MLD




Potential Smarter Water Use Case — Lost

Water Calculation

XXX Bore Holes,
XXX MLD

Water Distribution

System (XXXX km) \

Flow from Production System SCADA

IMAC 2014

‘ Water Treatment

N

Flow from WTP

Plants, )ﬁXX MLD
T

SCADA

Surface Water
Sources,
XXX MLD

Water Balance

Flow In = Flow Out + Lost Water

Automatically calculated in near real
time, or based on data availability.

If SCADA data is available for pressure
zones, balance can be performed for
pressure zones.

Benefit

Understanding of recurring water loss
for remediation management

XXXK AMI Water Meters
Residential, XXX MLD

CI&I Water Meters,
XXX MLD

/ Pressure Zone (typ)
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Potential Smarter Water Use Case — Water IMAC 2014
Reuse Calculation

Water Balance

RWP Influent Flow = Discharge to environment + Reuse Flow + Biosolids Flow

Automatically calculated in near real time, or based on data availability.

Benefits

Wastewater Collection . .
|
System (1185 km, XX lft Measuring the effectiveness of recycled

stations) water reuse initiatives

= Simplified/automated regulatory reporting

Influent Flow Recycled Water Plant
== 4 XXX MLD
[——3 ; Flows from \‘K
% ' SCADA
'§~ ‘ . = ]' Y
3 o e | Discharge to Reuse - Irrigation, Biosolids
e Environment fire protection Composting,
XXX MLD XXX MLD Fertilizer

XXX MLD



Intelligent Operations for Western Water

Daily Operational Planning and
Operations Optimisation Analysis

l Intelligent Operations for Water
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Intelligent Operations for Western Water

Daily

Operations

s L= == Detect issues quickly

1§ W i Assess impact

R L Review work order history
o e Dispatch repair teams

Intelligent Operations for Water

l Monitoring Analytics KPI Dashboard Standard Operating Procedures

3 u ; u. T u K3 T‘ L
Lossrem | M ion . Demosnehics




Intelligent Operations for Western Water

Daily

Operations
mpn = Detect issues quickly
Assess impact

Review work order history
Dispatch repair teams

Intelligent Operations for Water
Monitoring Analytics KPI Dashboard Standard Operating Procedures

SCADA Asset Field Services Financial Billing
Telemetry Management System
GIS:System | Meteorological \ | Soil | i | )




Intelligent Operations for Western Water

Daily Operational
Operations Optimisation

Model demand in home
ALY Optimise flow/pressure
o™ = | Manage sourcing cost

Intelligent Operations for Water
l Monitoring Analytics KPI Dashboard Standard Operating Procedures
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Intelligent Operations for Western Water

Daily Operational
Operations Optimisation

Model demand in home
Optimise flow/pressure
Manage sourcing cost

Intelligent Operations for Water
Monitoring Analytics KPI Dashboard Standard Operating Procedures

i

SCADA Asset Field Services Financial Billing
Telemetry Management System System
GIS System ' Meteorological \ ' Soil ' i | )




Intelligent Operations for Western Water

Daily Operational Planning and

Operations Optimisation Analysis
Assess future needs

Evaluate asset utilisation A T
Optimal flow, pressure, water balance M dil BILE
. . . . L= Wb G g g i,
Review portfolio capacity c.f. predicted growth e d __/Tf
Intelligent Operations for Water
\ Monitoring Analytics KPI Dashboard Standard Operating Procedures

SCIDA \ ‘ Astet \ ‘ Field Strvices \ ‘ Fina'Tr‘lciaI ‘ Bilﬁni
‘ I I |T \ ‘Meteo;tt‘)loiical\ ‘ S'ct;il ‘ 1‘ | |




Intelligent Operations for Western Water

Daily Operational Planning and

Operations Optimisation Analysis
Assess future needs I
Evaluate asset utilisation W, !
Optimal flow, pressure, water balance s v dEY |
Review portfolio capacity c.f. predicted growth '

o'
nze o M
o <

Intelligent Operations for Water

Monitoring Analytics KPI Dashboard Standard Operating Procedures
SCADA Asset Field Services Financial Billing
Telemetry Management
GIS System Meteorological e Demographics

Data Condition



Intelligent Operations for Western Water

Daily Operational Planning and
Operations Optimisation Analysis

mmmmmm

Intelligent Operations for Water
} Monitoring Analytics KPI Dashboard Standard Operating Procedures

SCIDA \ ‘ Astet \ ‘ Field Strvices \ ‘ Fina'Tr‘lciaI ‘ Bilﬁni
‘ | | |T \ ‘Meteo;tt‘)loiical\ ‘ S'ct)‘il ‘ I 1‘ | ,




Conceptual Design IMAC 2014

Notes
ymnDer * Primary supply is from Rosslyn, alternate sources from Melbourne
\ Water, Bulla, and Hillside. Only Rosslyn cumrently active.
* Al Flow Meter readings held in Citec SCADA or data historian (MS
SQL) if > 18m old
Rosslyn * Rain and temperature gauges maintained by WW and readings
Potable Water recorded in SCADA
HRH" Gauge I Plant « Qutpost cloud service retrieves the readings from the AMI meters
To Other for 100 properties in Diggers Rest. Readings taken every 15 min.
Locations * Quarterly readings from mechanical meters for all other properties
* Temperature in Diggers Rest. These feed the billing system.
Flow Meter e Historical and forecast temperatures from Bureau of Metereol ogy.
* Potentially use district temperature variations if held by WW.
£
2
Diggers Rest 8
2
Billing System
(Consumption from
o mech. Meters)
I_i_

Objectives
« Compute mains supply pipe utilisation on a
‘19"“““““’ forecast (BoM) ot w'n‘::‘:‘:,u&swﬁ Rest) ‘@7 Melboume Water daily basis factoring in high temperature
= i . induced additional demand.
Myrnoing —@— Bulla s Compute daily water balance (recognising that
* Historical daily temperatures (BoM) Resc not all consumption is measured on a daily
— —— Lancefield | g }— Hilsice basis).

» Adjust water production rate at Rosslyn to
meet current demand trend.

NODE: = ITITI..E UC1 Diggers Rest Conceptual Model :: Drawn 22 April 2014 :: Revised 23 April 2014 :: ralph_Kaassen@aul.bm.com INO.: 1




Western Water
Water Operations
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Western Water Administration

Johnathan Gardner
‘Water Operations

Contacts Mors Actions

Status vaius Unil  Sent

Nams
mwu«mge 032 Lkres 7May20142333:

rieligent Meter

DMA miow W

Westerniater_Victorta__op8304 %

Qo'd . Status Undetermined
“" Asset Type IntelligentMeter
\ Key Measurement
Value
Diggers Unit
Rest Trend Unknown
Sent
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Save

Auorefresn: | 15




510000 25000 1
\ L "
\ A
|
550 15000

Water Supply Cost Report
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# Malbourna Waiter Supply - Malbourne Water Cost

SRW Supply -+~ SRW Cost Local Supply - Local Supply Cost

Local Water Supply Cost Report

Lancefiold WTP Supply -+ Lancafiald WTP Cost
=+ Rosshymne WTP Cost

MTtages WTP Supply -+ Marrtages WTP Cost

Marrimu WTP Supply - Marvimu WTP Cost

Myrniong WTP Supply 8 Myrnlong WTP Cast RasC WTP Supply

Temparaturs

* RasC WTP Cost

Romsay WTP Supply Romzay WTP Cost Rozshymne WTP Suppply
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IMAC 2014

What’s Next for Western Water

« Expansion of the pipe network model to the
entire Western Water service district

« Further integration of the Financial Management
data for billing and costs

* Incorporation of asset maintenance data
« Addition of further reports
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Flowing Your Assets

« The Challenge — of non-revenue costs
« Managing Real Losses
« Resolution

IMAC 2014
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The Challenge:

IMAC 2014

How to reduce non-revenue water costs”?

How to integrate
and better
manage key
applications to
reduce costs
(water loss,
operations)

Worldwide, up to é O /O

of water is lost due to leaky pipes—to
the tune of US$14 billion every year.’ I I

tection Agercy

T =D )’ ) =———— =
t t ¢
SCADA GIS Asset Mgt

IBM can help your water utilities’ COO, CFO and CEOQ in reducing

leakage losses on shortest notice by immediate targeted pressure

management and leakage investigation.




The

| : | |
WA 'best practice' standard water balance
Billed Billed Metered Consumption
Authorized Revenue Water
Consumption Billed Unmetered Consumption
Authorized
Consumption
Unbilled Unbilled Metered Consumption
Authorized
Consumption | yhpilled Unmetered Consumption
System Input
yv I pu Unauthorized Consumption
olume Apparent
Losses Metering Inaccuracies and Data | Non-Revenue
i Water
Leakage on Transmission and/or

Distribution Mains
Real Losses

Leakage and Overflows at Utility's
Storage Tanks

Leakage on Service Connections up
to Point of Customer Metering

L
'-“iIII:
‘,



Current Leakage Level

1

Improved
pressure
management

system
maintenance

and
increased
infrastructure|
rehab

€ 2

IMAC 2014
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Managing Real Losses

.,
|
“ Economic Leakage Level:

Source - IWA




Main activities from event discovery
to resolution

Monitor

— Detect abnormal data coming from SCADA
Analyze

— Assess pipe condition in DMA area

— ldentify pending inspection activities
Act

— Send inspection team to suspected leakage location

— Calculate optimal pressure to be applied in suspected area

— Set pressure reducing valves

IMAC 2014




Functional Scope of Leakage IMAC 2014
Management Solution

Monitor uc1 Display and identify hot spots of water flows

uc2 Browse planned leak detection and repair work orders

Analyze uc3 Overlay pipe asset age and water mains condition
uc4 View work orders history
ucs View impact on special needs
uce Launch action on priority hot spot
Act
ucz Run pressure analysis and valve settings optimization
ucs Create WO for changing valve settings
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