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WEBINAR MODERATOR

Corinne Bertoia

Engineer

American Water Works 
Association

Corinne Bertoia is an Engineer at the American Water Works Association. Her responsibilities include reviewing and developing
technical programs and supporting the Divisions and Committees of the Technical and Education Council. Corinne received her 
MASc. in Civil Engineering from the University of Toronto in 2018, where her research focused on the removal of NDMA precursors 
from drinking water biofilters. 
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ENHANCE YOUR WEBINAR EXPERIENCE

ÅClose
VEmail Programs

VInstant messengers

VOther programs not in use

ÅGoToWebinar Support

https://support.logmeininc.com/gotowebinar?labelid=4a17cd95
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WEBINAR SURVEY

ÅImmediately upon closing the webinar

üSurvey window opens

üThank you!
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PRODUCTS OR SERVICES DISCLAIMER

The mention of specific products or services in this webinar does not 
represent AWWA endorsement, nor do the opinions expressed in it 

necessarily reflect the views of AWWA

AWWA does not endorse or approve products or services
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PANEL OF EXPERTS
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Matt Sellers

Product Manager

Sedaru

Sri Kamojjala, P.E., D.WRE

Senior Engineer

Las Vegas Valley Water District

Tiffany Lufkin

Senior Planning Engineer

South Central Connecticut 

Regional Water Authority

AGENDA

I. Optimizing Utility Functions with Real-time Hydraulic 
Models and Sensor Data

II. Introduction to Real-Time Modeling

III. South Central Connecticut Regional Water Authority 
Application of Real Time Hydraulic Model & Water Loss 
Tool

Sri Kamojjala, P.E., D.WRE

Matt Sellers

Tiffany Lufkin
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ASK THE EXPERTS

Enter your question into the question pane on the right-hand side of the 
screen.

Please specify to whom you are addressing the question.
9

Matt Sellers

Sedaru

Sri Kamojjala, P.E., D.WRE

Las Vegas Valley Water District

Tiffany Lufkin

South Central Connecticut 

Regional Water Authority

Optimizing Utility Functions with Real-time Hydraulic 
Models and Sensor Data

Sri Kamojjala
Senior Civil Engineer
Las Vegas Valley Water District
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Learning Objectives

ÁRealtime Modeling Technology

Á Data Integration

ÁUse of Sensors

ÁApplications
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Increase

Operational

Efficiency

Asset

Management

System

Growth
Operations Maintain/Improve

Level of Service 

to Customers

Cost Effective 

and Timely

New Facilities

Integration of Utility Functions

Integration of Data Sources

Boundary Conditions

Model Sensors/SCADA

Spatial Enterprise

User
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Consumption

Tools/ 
Digital Twin

Integration
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Integration Tools 

ÁStreamline and Automate Data 
Processes

ÁEnhance Data Accuracy

ÁReduce Data Redundancy

ÁImprove User Efficiency

Model SCADA

Spatial Enterprise

Increase

Operational

Efficiency

Asset

Management

System

Growth
Operations Maintain/Improve

Level of Service 

to Customers

Cost Effective 

and Timely

New Facilities

Integration of Utility Functions

Integrated

Analytics/AI

Tools/
Digital Twin
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Real-time Models
Integration of SCADA/Sensors with Models

ÁGet Current System Conditions 
from SCADA/Sensors

ÁRun Simulation

ÁProject System Operation

ÁInterpolate Between SCADA 
Locations

ÁCompare Model Prediction with 
Sensor/SCADA Data 

Projecting System Operation

ÁReservoir Levels 
are Pulled from 
SCADA at any 
Instant

ÁSystem Conditions 
are Projected Into 
the Future

Real-time Models

17
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System Monitoring:  SCADA vs. Model

SCADA SCADA with Model

Integration of Models with Sensors/SCADA  
Benefits

Á Gain Understanding of Network Operations in Real Time

ï Simulate the current system performance, future scenarios and 
past system performance - forensic analysis

Á Monitor System for Abnormal Conditions

ï Comparison of planned versus actual

Á Emergency Response

ï Develop incident and response runs to determine best action 
during emergency response

Á Develop Operational Plans

Á Calibration

Á Asset Protection/Management

19
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Benefits of Wireless Sensors

ÁMobility and Convenience

Where and When

ÁQuick Installation and Lower Cost

ÁIdentification and Notification of Distribution 
System Conditions

Identification of Field Issues

ÁConfirm SCADA Measurements and Model Results

Benefits of Wireless Sensors

ÁMobility and Convenience

Where and When

ÁQuick Installation and Lower Cost

ÁIdentification and Notification of Distribution 
System Conditions

Identification of Field Issues

ÁConfirm SCADA Measurements and Model Results

Ideal for Operational Troubleshooting, Asset 
Protection and Emergency Response

21
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Hydraulic Models and Data Integration

Intended Use

ÁInitial Applications

ïMaster planning

ïDevelopment review

ïWater quality

ÁCurrent/Emerging Applications

ïReal-time operations/energy planning

ïEmergency response

ïShutdown analysis

ïAsset management

Real-time Operational Planning 
Developing Daily Pumping Plans

23
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Á1.5 Million Service Area 

Population

ÁMore Than 5,000 Miles of 

Pipeline 

Á24 Active Pressure Zones

Á42 Distribution Reservoirs

Á10 Supply Turnouts

Á68 Groundwater Production 

Wells

Á53 Pumping Stations

ï 262 Pumping units

LVVWD Distribution System

Las Vegas Valley Water District
Population and Usage 2002 to 2019
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Tools for Daily Plan Development

Initialize 

Model

Develop 

Pumping 

Plan

Load 

Pumping 

Plan

Check Model 

Calibration

Load 

Water 

Age

Check 

Previous 

Dayôs 

Operation

Daily Pumping Plan
Modelerôs Role

ÁDevelop Optimal Pumping 

Schedule

ïWater quality

ï Energy cost

ÁRecommend Daily Water and 

Power Orders

ÁTransfer the Plan

Á Identify Calibration Issues
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Generating Pumping Schedules
(Without Tools)

ÁSchedules Must be 

Generated Daily 

by Noon

Set pumping times 

manually for 262 

separate pumps 

(representing more than 

600 control instructions) 

in an iterative process. 

Develop operating 

plan in an EPS 

Hydraulic Model

Current tagged 

out pumps 

(automated from 

SCADA)

Load pump controls 

from model

Pump on/off status 

shown by hour

Pumping Plan Tool
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Develop operating 

plan in an EPS 

Hydraulic Model
Pumping Plan Tool

Filter By 

Pumping 

Station

Develop operating 

plan in an EPS 

Hydraulic Model
Pumping Plan Tool

Predefined pumping 

patterns available
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Develop 

operating plan 

in an EPS 

Hydraulic Model

Check power 

usage by hour

Pumping Plan Tool

Calculate power usage 

(MW) for the plan

Load Simulation Data
Loading Simulation Data into EWQMS

Spreadsheets of 

reservoir levels and 

pumping schedule pop 

up automatically

All data loaded into SCADA 

electronically with the push 

of a button

Load pumping 

plan and 

generate charts
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Energy Usage Comparison

Daily Water Age Report

Daily Average Water Age at Reservoirs
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Water Quality Comparison

Model Calibration
Reservoir Level Comparison
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Reservoir Tracking Issue  

2745 EL-CAPITAN NORTH-TANK LEVEL
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2745 EL-CAPITAN NORTH-TANK LEVEL
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Emergency Response
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Failure Consequences

ÁLoss of service to critical customers

ÁContamination of the distribution system

ÁReduction or loss of fire protection

ÁFlooding and private property damage

Reservoir 10 Outage

Reservoir 10

PS

43
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Reservoir 10:  Before Outage
PS Discharge Pressure

Reservoir 10 Outage

Reservoir 10

PS

X

45
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Reservoir 10 Outage
Projected Operation

6 Pumps from 8 AM to 1 PM
PS Discharge Pressure

Reservoir 10 Outage
Projected Operation: 6 Pumps from 8 AM to 1 PM

Distribution System Pressures at 1 PM

>= 110

40 ï109.99

20 ï39.99

< 20

PS

X
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>= 110

40 ï109.99

20 ï39.99

< 20

PS

X

Reservoir 10 Outage
Projected Operation: 6 Pumps from 8 AM to 1 PM

Distribution System Pressures at 9 AM

Reservoir 10 Outage
Emergency Response: 1 Pump on 24 Hours

PS Discharge Pressure
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>= 110

40 ï109.99

20 ï39.99

< 20

PS

X

Reservoir 10 Outage
Emergency Response: 1 Pump on 24 Hours

Distribution System Pressures at 4 PM

>= 110

40 ï109.99

20 ï39.99

< 20

PS

X

Reservoir 10 Outage
Emergency Response: 1 Pump on 24 Hours

Distribution System Pressures at 9 PM
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>= 110

40 ï109.99

20 ï39.99

< 20

PS

X

Reservoir 10 Outage
Emergency Response: 3 Pumps on 24 Hours

Distribution System Pressures at 4 PM

>= 110

40 ï109.99

20 ï39.99

< 20

PS

X

Reservoir 10 Outage
Emergency Response: 3 Pumps on 24 Hours

Distribution System Pressures at 6 AM
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Advantages of a Real-time Model 
in Emergency Response

ÁHydraulic model contains current operating 
conditions and pumping schedules

ïMinimal setup time

ïMultiple scenarios can be created quickly

ïFewer modeling errors

ïFacilitates organized response

Summary

ÁReal-time Models and Sensor Data Provide Powerful

Tools for Infrastructure Planning, Engineering and

Management

ÁReal-time Models are essential for Daily Operational

Planning, System Troubleshooting, Asset Protection and

EmergencyResponse

ÁData Integration is Key for RealizingFull Benefits

ÁLook Beyond the Current State of the Technology

55
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Thank You

ASK THE EXPERTS

Enter your question into the question pane on the right-hand side of the 
screen.

Please specify to whom you are addressing the question.
58

Matt Sellers

Sedaru

Sri Kamojjala, P.E., D.WRE

Las Vegas Valley Water District

Tiffany Lufkin

South Central Connecticut 

Regional Water Authority
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INTRODUCTION TO REAL-TIME 
MODELING

Matt Sellers

Product Manager

Sedaru

59

LEARNING OBJECTIVES

ÅRoots of real-time hydraulic modeling

ÅRequirements for real-time hydraulic modeling

ÅKey steps for building an accurate real-time model

ÅPractical use cases

60

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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ROOTS OF REAL-TIME MODELING

61

Pre-1990s

Research

Solved manually

Hardy cross

Punch cards

Digital computing

KYPIPE

LIQSS 

1990s

Race to Market

EPANET (1993)

Adopted by 
research and 
commercial 
vendors

Skeletonized 
models

2000s

Growth

EPANET 2.0

Specialization of 
model use

Support master 
planning & 
design

Support Stage 2 
DBP Rule

2010s

Maturity

Most utilities 
have a hydraulic 
model

Many are full-
pipe GIS based 
models

Significant 
expansion of use 
cases

Limited adoption 
of RTMs

2020sé 

What is Coming

Continue to support planning 
and studies

Hybrid IoT / AMI /  Modeling 
Platforms

Drive AI / ML predictive 
applications for water

Using it everyday/ every hour

Office & field applications

STEPS

62

D R I V E

Discover

Revise

IntegrateVerify

Execute

61
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DISCOVER

63

ÅState of Your Model

What is the state of your model?

ÅRecently calibrated?

ÅEPS or SS?

ÅRepresent GIS?

Gather Data

ÅGather data 

- pump curves, facility plans, valve details, GIS, demands, etc

ÅPrevious reports

ÅInterview operations staff

DISCOVER

64

ÅState of Your Model

ÅGather Data

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

63
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Review SCADA System

ÅDefine boundary conditions

ÅWhat SCADA channels are available

Å1:1 match of SCADA to model elements

DISCOVER

65

ÅState of Your Model

ÅGather Data

ÅReview SCADA

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Update Demands

ÅInclude large users

ÅDevelop ñsummerò and ñwinterò demands

ÅUse AMI/AMR if available

DISCOVER
REVISE

66

ÅDemands

0
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Update Pump Curves

ÅAvoid design point curves

ÅPump testing

ÅSCADA ïflow and pressure to indicate operating points

ÅManufacturer curves

DISCOVER
REVISE

67

ÅDemands

ÅPump Curves

Update Model Controls

ÅTry to get close to PLC logic

ÅBig difference between a PLC and modeling controls

ÅCreate an off control for all pumps

DISCOVER
REVISE

68

ÅDemands

ÅPump Curves

ÅControls

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Match & Connect SCADA 

ÅFlow Čpipes

ÅPressure Č Junctions

ÅPump status Č pumps

ÅValve settings Č valves

DISCOVER
REVISE
INTEGRATE

69

ÅMatch SCADA & 
Connect SCADA

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Document

ÅTrack tags in a table or in RTM software

ÅSchematic displays

ÅUpdate over time

DISCOVER
REVISE
INTEGRATE

70

ÅMatch SCADA & 
Connect SCADA

ÅDocument

69
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Verify Historical Data

ÅValidate using several days

ÅRecent data

ÅDoes not need to be ñexceptionalò

DISCOVER
REVISE
INTEGRATE
VERIFY

71

ÅVerify Historical 
Data

Verify with Live Data

ÅValidates existing controls against current operations

ÅContinuously check accuracy

DISCOVER
REVISE
INTEGRATE
VERIFY

72

ÅVerify Historical Data

ÅVerify Live Data

SCADA

REAL-TIME MODEL

SIMULATION START

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Training

ÅOne on One training for operations and engineering

ÅCreate a daily operating SOP

ÅTrain new staff

DISCOVER
REVISE
INTEGRATE
VERIFY
EXECUTE

73

ÅTraining

ÅUse Cases

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

DISCOVER
REVISE
INTEGRATE
VERIFY
EXECUTE

74

ÅTraining

ÅUse Cases

Event-Simulation 
Mode

Predictive Mode

Virtual-Sensor
Mode

Hindcasting Mode

Simulation 
Modes

73
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Daily Operations

ÅRun RTM at start of shift

ÅEvaluate impacts

ÅMake changes and re-run

ÅPlan out the day

DISCOVER
REVISE
INTEGRATE
VERIFY
EXECUTE

75

ÅTraining

ÅUse Cases

- Daily Operations

ÅPredictive Mode

ÅEvent-Simulation Mode

ÅHindcasting Mode

ÅVirtual-Sensor Mode

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Evaluate Impacts

ÅWhat-If analysis

ÅTest impacts system changes

DISCOVER
REVISE
INTEGRATE
VERIFY
EXECUTE

76

ÅTraining

ÅUse Cases

- Daily Operations

- Evaluate Impacts
ÅPredictive Mode

ÅEvent-Simulation Mode

ÅHindcasting Mode

ÅVirtual-Sensor Mode

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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DISCOVER
REVISE
INTEGRATE
VERIFY
EXECUTE

77

ÅTraining

ÅUse Cases

- Daily Operations

- Evaluate Impacts

- Knowledgebase

Knowledgebase

ÅUnlocks all the data a model has to multiple departments

ÅRTM can support best practices for control rooms

ÅPredictive Mode

ÅEvent-Simulation Mode

ÅHindcasting Mode

ÅVirtual-Sensor Mode
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Emergency Response

ÅKnow real impacts to customers

ÅGain confidence in response plan
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Water Quality

ÅReal-time source tracing

ÅCorrelate complaints with water age and trace results

ÅIssue targeted work orders based on results
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ÅTraining

ÅUse Cases

- Daily Operations

- Evaluate Impacts

- Emergency 
Response

- Water Quality
ÅPredictive Mode

ÅEvent-Simulation Mode

ÅHindcasting Mode

ÅVirtual-Sensor Mode

Water Loss

ÅContinuously calculate diurnal usage

ÅDetect anomalous flow

ÅNight-time flow analysis 
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