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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

» Close
v'Email Programs
v'Instant messengers
v Other programs not in use

» GoToWebinar Support
https://support.logmeininc.com/gotowebinar?labelid=4al17cd95
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WEBINAR SURVEY

* Immediately upon closing the webinar

» Survey window opens

» Thank 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
\N
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PANEL OF EXPERTS

Sri Kamojjala, P.E., D.WRE Matt Sellers Tiffany Lufkin
Senior Engineer Product Manager Senior Planning Engineer
Las Vegas Valley Water District Sedaru South Central Connecticut

Regional Water Authority

Y

AGENDA

I. Optimizing Utility Functions with Real-time Hydraulic Sri Kamojjala, P.E., D.WRE
Models and Sensor Data

Il.  Introduction to Real-Time Modeling Matt Sellers

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

S\}
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ASK THE EXPERTS

Sri Kamojjala, P.E., D.WRE Matt Sellers Tiffany Lufkin
Las Vegas Valley Water District Sedaru South Central Connecticut
Regional Water Authority

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

Please specify to whom you are addressing the question.

Optimizing Utility Functions with Real-time Hy
Models and Sensor Data
@ Sri Kamojjala

“ Senior Civil Engineer
¥ Las Vegas Valley Water District

PO | A5 VEGAS'VALLEY . .
WATER DISTRICT

Please consider the environment before printing.
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Acknowledgements

e Bill Turner, Senior Engineering Technician
* LVVWD Operations Department

e LVVWD Infrastructure Management Department

Learning Objectives

= Realtime Modeling Technology

= Data Integration
= Use of Sensors

= Applications
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Integration of Utility Functions

Increase Cost Effective
Operational and Timely
Efficiency New Facilities

CpperEEE Maintain/lmprove
Level of Service
to Customers

Integration of Data Sources

Boundary Conditions

Operational Policies

\ "
Integration

Analytics /Al

~
Project Status
Consumption
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Integration Tools

Streamline and Automate Data
Processes

Enhance Data Accuracy
Reduce Data Redundancy
Improve User Efficiency

Integration of Utility Functions

Increase W st Effective
Operational and Timely

Efficiency New Facilities

Analytics/Al

Operations Maintain/Improve

Level of Service
to Customers

Please consider the environment before printing.
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Real-time Models
Integration of SCADA/Sensors with Models

TANK DATABASE 24 HOUR TREND

Get Current System Conditions
from SCADA/Sensors

Run Simulation

Project System Operation

Interpolate Between SCADA
Locations

Compare Model Prediction with
Sensor/SCADA Data (

Projecting System Operation

= Reservoir Levels
TANK DATABASE 24 HOUR TREND are Pulled from
SCADA at any
Instant

System Conditions
are Projected Into
1/28/2013 1:.07 PM,_ the

Real-time Models

Please consider the environment before printing.
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System Monitoring: SCADA vs. Model

SCADA with Model

lodel Pipelines
= All-pipes Model Nodes

Integration of Models with Sensors/SCADA
Benefits

Gain Understanding of Network Operations in Real Time

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

Monitor System for Abnormal Conditions
— Comparison of planned versus actual

Emergency Response

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

Develop Operational Plans
Calibration
Asset Protection/Management

Please consider the environment before printing.
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Benefits of Wireless Sensors

= Mobility and Convenience
— Where and When

= Quick Installation and Lower Cost

= Jdentification and Notification of Distribution
System Conditions

— Identification of Field Issues

= Confirm SCADA Measurements and Model Results

Benefits of Wireless Sensors

= Mobility and Convenience
— Where and When

= Quick Installation and Lower Cost

= Jdentification and Notification of Distribution
System Conditions

— Identification of Field Issues

= Confirm SCADA Measurements and Model Results

Ideal for Operational Troubleshooting, Asset
Protection and Emergency Response

Please consider the environment before printing.
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Hydraulic Models and Data Integration
Intended Use

= [nitial Applications
— Master planning
— Development review
— Water quality

= Current/Emerging Applications
— Real-time operations/energy planning
— Emergency response
— Shutdown analysis
— Asset management

Real-time Operational Planning
Developing Daily Pumping Plans

Please consider the environment before printing.
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LVVWD Distribution System

1.5 Million Service Area
Population

More Than 5,000 Miles of
Pipeline

24 Active Pressure Zones
42 Distribution Reservoirs
10 Supply Turnouts

68 Groundwater Production
RIS

53 Pumping Stations
— 262 Pumping units

Las Vegas Valley Water District

Population and Usage 2002 to 2019

Population and Usage

118,000 1,800,000

116,000 1,600,000

114,000 1,400,000

112,000 1,200,000

110,000 1,000,000

108,000 800,000

Water Usage (MG)

106,000 600,000

104,000 400,000

102,000 200,000

100,000 0]
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Years

Usage MG Population

Please consider the environment before printing.
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Tools for Daily Plan Development

@ B

Check
Previous Initialize Develop L
) Pumping = Pumping
Day’s Model Plan Plan

Operation
U %

i

Check Model
Calibration

i

Age
N

Daily Pumping Plan
Modeler’s Role

Develop Optimal Pumping
Schedule

— Water quality

— Energy cost

Recommend Daily Water and |
Power Orders

Transfer the Plan

Identify Calibration Issues

Please consider the environment before printing.
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Generating Pumping Schedules
(Without Tools)

Control Data - 10151, Montessouri 2635 P,

» Schedules Must be

r~Control Rul

Disable

[ Status

| Condition

Mo
No
No

I~ Disable Ruls

Closed
Open
Closed

Replace Insert

at time 0 hrs
at time 7 1 s
at time 23 h.

Generated Daily
by Noon

I Statu:
* Clased

" Open

" Sefting
0

Contral B
& Time:

" Mods Level
" Link Flow
" Pattem

" Clock Time

Set pumping times

manually for 262
separate pumps

Develop operating
plan in an EPS
Hydraulic Model

Password

Select Contral il
AVDB12

C:empiHuwndvdb\HMYDBS -

- tempiHundvab\HMYDB13
C:\temptHundvdb\HMVD B10

C:tempiHundvb\HMVDBS -

(representing more than
600 control instructions)
in an iterative process.

Pumping Plan Tool

i Phi
6/13/2007 £:52:18 P

6/13/2007 84507 AM
5/2/2007 1:07-48 PM
4A12/2007 23052 P

4122007 11.08:.21 AM

Lozd Cortrol |
Fiter SE211

Pump Stations

u

Load pump controls

e from model

temp\ Hurd v\ H
temph Huwrd b

Cooielate o
o=t HMVDBNRelale -~ 4/3/2007 13055 P

Fiter Data Selact H20 File

_ 03 || Genaio Name

emptHwidvdb\HMVDBE\Relate - 3/28/2007 511:33 P
|CoMtemp\Hwidvedo HMYDBERelale -~ 3/16/2007 23311 PM [H|

¥ Use Consolidated Dz Pump onloﬂ status

Fe shown by hour

DAl

Select Itam

Seat e

Seect e

Seect e

Select Tem

Select Tl

Select er
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Select e
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Seect e

Tagout Pumps

Update Control Data

Close

Add Paltem

Resenvor LevelAepart_ | Calulale SB211 Wattage AcdPower Order |
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Develop operating

Pumping Plan Tool

Hydraulic Model

Filter By
Password e Pump‘ng it
o ,

123
5/4/2007 4:35:30 P
0

Select Contral DB BE\Relate - 5/472007 43330 PM
o smtlon - 1/3/2007 1:3055 PM

NDE1Z - B/15
Clemp\Hundudb\HMVDES — B13200775° wa
- SR

AVDES\Relate - 3/28/2007 5:11:33 PM
= LoadContial | C:\emp\Hundvdb\HMUDBE\Relate - 2/16/2007 2:33:11 PM

C:MemptHundvob\HMYDB13 4B FM
Ci\temp!Hundvob\HMVDBTD -, 407 23052 P
Ci\temptHuurdvebAHMUDBS o 4/12/2007 11:06:21 AM x| FikerSB211 ¥ Usc Consolidated Data

Pump Stations  [29755FDR > Fiterpats Seloct W20 File |
Pressure Zones  [SELECT A PRESSUIRE ZONE <] _ Fitebde | | sonerioName [BAILAMOGEL

e

T

2575 SPRING MT-DURANGO PLC Select ltam k1]

257 sorana . oURanGO P2 I

27 soRitG WTDLRANEE P3G ]

257 soRina W oURANGO Pac sseten o]

Tagout Pumps. Update Control Data Add Patiem Reservoir Level Report Caloulate SB211 Wattage Add Power Order

Develop operating

pan 1 an €75 Pumping Plan Tool

Hydraulic Model

E id Felate 11 1
Password Ci\tempiHiundvds\HMVDBT 3\Relate -~ 5/8/2007 1233 19 Ph
Ci\tempiHindvdb\HMVDB1 2\Relate
Select Control DB 11 =T

D12~ B/15 B P
CemptHurdudo\HMUDES -~ 6/13/2007 845,07 AM -
N or v \HMYDBT3 ~ Bya/2007 107 48 M Load Contil CtemptHindvdotHVVDEE\lele —  3/16/2007 2:3311 PM
Cemp\Hndydb\HMYDE1D - 4/12/2007 23052 Fi
CitemptHursudh HMUDES - 4/12/2007 110821 aM | Fiter 58211 ' Use Consolidated Data

Pump Stations  [34364LTA =l riteroats Select H20 File  [ChgalmodehdmD51907 Hz0

Pressure Zones | SELECT A PRESSURE ZONE ~ Fiter Data SenarioName  [ALWODEL ]

Turn on Pump On Selected Cells

Turn OFf Pump on Selected Cels

NvPower Midpeak.
WiPavier OFfPeak

OFf All Hours
on 4f/Howrs

Ztwinter
SE2115UMR MIDPK
SEZ11SUMR. OFFPK
S Test

Predefined pumping
patterns available

Tagout Pumps Update Control Data Add Paitem Reservoi Level Fieport Calculate SB211 Waltage Add Power 0ider

Please consider the environment before printing.



AWWA Webinar: Applying Real-Time Hydraulic Models to Everyday Operations
Oct 14, 2020

Pumping Plan Tool
Hydraulic Model

Login Name:

Password C:\empi Hwidvdb\HMYD B13\Relats —  5/8720
C-\temptHuidvdb\HMVD BT X Relete -~ 5/4/20
Select Contral T C:tempiHwidvdbAHMVD B8\ Felate -

Ph

07 123918 P
07 43330 PM
7 C \emptHwrd v\ HMYD ESMFclate:

- C empAHurdvdb\HMVD B\ Relate:
Eiﬁzggimzﬁjﬂam&gg‘z 5;}3;533; ‘H 33 %m Load Contral C.\temp\Hwidvdb\HMVD BENFiclate - 3/16/2007 23311 PM
C \emptHwidvib\HMVDETD -~ 412/2007 2.30:52 P
C tempiHendvdbAHMVDBS 471272007 11.08.21 | Fiker $B211 ¥ Use Consolidated Data

Pump Stat [28755F0R v Fiebse |

ump Stations ] FierDat Select H20 File  [EidalymodehdmlB1307 H20

Pressure Zones [SELECT & FRESSURE ZONE ~] _ Fredsa || senaro Name [DAITHODEL ~
[nore |

DI

2375 SPRING HT-DURANGO PG Seect Tlem

2975 SPRING HIT-DURANGO P2C. et e

2975 SPRING HT-DLRANGO PIC et e

2375 SPRING HIT-DURANGO PaC. Seect Ttem

Calculate power usage
(MW) for the plan

Tagout Pumps Update Cortrol Data Ciose Add Paltem Reservoi LevelAspart | Caloulalo 5B211 Wattage #dd Poyer Order

Load pumping Load Simulation Data

plan and

CIEEE [ oading Simulation Data into EWQMS

W)tk Ed e fewt Fpna Tosk Chet Mo tep

DB SRy IRRF| = -o- @ aH

Crit fvea o] Load ¢
A []

Spreadsheets of
reservoir levels and
meme=  pumping schedule pop
up automatically

Password

ScenarioName  [Daily Model

ConsumptivelUse [43p

UNDERHILL 2538 ZONE

LEVEL )

rw CEEETT | W

. |E) et yew fset Fomst Jods Dats o b

AR Fow Pwi DFRBESAY|(sBRI( o - B LHU NS
#0580 w| w100

¥

Description l— | 50 MED. © YRZ003 - 430 MGD: e Saturday, 22 thgh oo Suday, My
All data loaded into SCADA w o R
electronically with the push Sad . ! ‘

of a button —

ScenanoDale

LoadModel Data e
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Energy Usage Comparison

Calendar Year 2002 through 2012
Elevation of Water Delivered and Kilowatt Hours of Energy
Consumed per Million Gallons of Water Delivered

Ave. Elevation of Water Delivered (ft)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Calendar Year

= Average Elevation of Water Delivered —e=KwH/MG

LVVWD Pianning Division

Daily Water Age Report

Daily Average Water Age at Reservoirs

\ﬂ!/\'A r-/\'A n
ASNALYY
\'\.vV/‘/V\/\v//\'\,/\v‘,',\vl\/\,.\/\\\A

A

AV,

Water Age (hours)

0 T T T T T T T T T T T T T T T
> QQ’ QQ: > Q% @ Q‘b @ Q‘b > D> @‘b 9% @ D
& & & &F & & & & @d’gb & & ¢ & &

‘ = Far Hills 3435 Zone Reservoir —— Anasazi 2975 Zone Reservoir Spring Mountain-Durango 2635 Reservoir Desert Inn 2975 Zone Reservoir Alta 3205 Zone Reservoir ‘

Please consider the environment before printing.
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Water Quality Comparison

February TTHM Comparison

NTITE

ALTARESR. BELTWAYRESR. (liff's Edge DURANGO  ELCAPITAN Elkhorn  FAR HILLS RESR.  Meranto PICORESR.  RENORESR. STEWART RESR
RESR. RESR.

TTHM LEVELS (mg/L)

m2005 ®m2006 ®W2007 w2008 W2009 w2010 w2011 m2012

Model Calibration
Reservoir Level Comparison

2300 MAULE WEST TANK LEVEL 2300 RONZONE NORTH TANK LEVEL

12:00 PM
10:00 PM
10:00 AM
12:00 PM
12:00 PM
10:00 PM
10:00 AM
12:00 PM

Time Time

= Full Level —=— Model Level SCADA Level = Full Level —=— Model Level SCADA Level

2538 FORT APACHE NORTH TANK LEVEL 2860 TROPICANANORTH LEVEL

12:00 PM
10:00 PM
10:00 AM
12:00 PM
12:00 PM
10:00 PM
10:00 AM
12:00 PM

Time

= Full Level —=— Model Level SCADA Lewel = Full Level —=— Model Level SCADA Lewel

Please consider the environment before printing.
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Reservoir Tracking Issue

2745 EL-CAPITAN NORTH-TANK LEVEL

12:00 PM
10:00 PM
10:00 AM
12:00 PM

3 12:00 AM

=

= Eyll Level —=— Model Level SCADA Lewel

Reservoir Tracking Issue

Please consider the environment before printing.
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Reservoir Tracking Issue

2745 EL-CAPITAN NORTH-TANK LEVEL

12:00 PM
10:00 PM
10:00 AM
12:00 PM

m— Eyll Level —— Model Level SCADA Lewl

Please consider the environment before printing.
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Failure Consequences

Loss of service to critical customers
Contamination of the distribution system
Reduction or loss of fire protection

Flooding and private property damage

Please consider the environment before printing.
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Reservoir 10: Before Outage
PS Discharge Pressure

30303153 (lunction)

T T
18:00 00:00
511472013 5/15/2013

Reservoir 10 Outage

X

Please consider the environment before printing.
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Reservoir 10 Outage
Projected Operation
6 Pumps from 8 AM to 1 PM
PS Discharge Pressure

30903159 (Junction)

1200 00:00
5/14/2013 5/15/2013

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

Please consider the environment before printing.
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Reservoir 10 Outage

Projected Operation: 6 Pumps from 8 AM to 1 PM
Distribution System Pressures at 9 AM

£ " Object: Pressure {psi)

Reservoir 10 Outage

Emergency Response: 1 Pump on 24 Hours
PS Discharge Pressure

30903159 (Jundtion)

18:00 00:00
511472013 5/15/2013

Please consider the environment before printing.
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Reservoir 10 Outage

Emergency Response: 1 Pump on 24 Hours
Distribution System Pressures at 4 PM

Reservoir 10 Outage

Emergency Response: 1 Pump on 24 Hours
Distribution System Pressures at 9 PM

Please consider the environment before printing.
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Reservoir 10 Outage

Emergency Response: 3 Pumps on 24 Hours
Distribution System Pressures at 4 PM

£ ¢ Object: Pressure (psi)

Reservoir 10 Outage

Emergency Response: 3 Pumps on 24 Hours

[ Object: Pressure (psi)
o> 110
40-109.99

20-39.99

Please consider the environment before printing.
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Advantages of a Real-time Model
In Emergency Response

= Hydraulic model contains current operating
conditions and pumping schedules
— Minimal setup time
— Multiple scenarios can be created quickly
— Fewer modeling errors
— Facilitates organized response

Summary

Real-time Models and Sensor Data Provide Powerful
Tools for Infrastructure Planning, Engineering and
Management

Real-time Models are essential for Daily Operational
Planning, System Troubleshooting, Asset Protection and
Emergency Response

Data Integration is Key for Realizing Full Benefits

Look Beyond the Current State of the Technology

Please consider the environment before printing.
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ASK THE EXPERTS

Sri Kamojjala, P.E., D.WRE Matt Sellers Tiffany Lufkin
Las Vegas Valley Water District Sedaru South Central Connecticut
Regional Water Authority

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

58
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INTRODUCTION TO REAL-TIME
MODELING

Matt Sellers
Product Manager
Sedaru

59 ‘\\

LEARNING OBJECTIVES

* Roots of real-time hydraulic modeling
» Requirements for real-time hydraulic modeling
» Key steps for building an accurate real-time model

Practical use cases

60 ‘\\

60
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ROOTS OF REAL-TIME MODELING

l Pre-1990s l 1990s IZOOOS 120103 120208. -

Research Race to Market Growth Maturity What is Coming
Solved manually EPANET (1993) EPANET 2.0 Most utilities Continue to support planning
o i d studi
Hardy cross Adopted by Specialization of kr;]eg/deela hydraulic andstudies
punch card research and model use Hybrid 10T / AMI/ Modeling
unch cards commercial Support master Many are full- Platforms
Digital computing vendors planning & mgge(lasls based Drive Al / ML predictive
KYPIPE Skeletonized design applications for water
d ignifi o
1 LIQSS @ models L Support Stage 2 L g;%r;zggxof use ° Using it everyday/ every hour
DEP Rule cases Office & field applications
Limited adoption
of RTMs

SN

61

STEPS :
Discover

Execute Revise

62 ‘\\

62
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What is the state of your model?
* Recently calibrated? oo

live
system

" EPS0rSS? conns Jplcernecten

* Represent GIS?

facility efficiency
records . curves

6!

w

A\

63

112 36 28 022

o7 28 i} 058

103 626 25 a X ]

WATER SYSTEM MODEL BUILD AND 109 26 21 0.8
CALIBRATION

L=} 106 ia a X ]

. FINAL

JULY 2018 113 36 29 022

| AR AR ) 133 43 Ea 033

RRR SRS o7 34 29 020

Gather Data

 State of Your Model » Gather data
- pump curves, facility plans, valve details, GIS, demands, etc

* Previous reports
* Interview operations staff

64 ‘\\
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FUEL DAY TANK LOW LEVEL

61.1

oss woo TR
REMOTE

6.61pH

4.71MG
0.79 mg/L 1.79MGD 108 PSI

- 0.00 MGD
REMOTE

v
1.21 mg/L.  “ :

216.20 LBS
392.52LBS

[

378.

800% | 80%:d ynown TR
- REMOTE s
REMOTE

Review SCADA System
» Define boundary conditions

* What SCADA channels are available

+ 1:1 match of SCADA to model elements

« State of Your Model
¢ Gather Data

65 ‘\\
65

w b
v O

DISCOVER

Demand (MGD)
- - N N w
(6] o (6] o u o

Update Demands
* Include large users

* Develop “summer” and “winter” demands
* Use AMI/AMR if available

66 ‘\\
66
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DISCOVER

—aATES

Update Pump Curves

* Demands  Avoid design point curves

* Pump testing

* SCADA - flow and pressure to indicate operating points
» Manufacturer curves

67 ‘\\

OTme XOQ0KMBIKHRAK controls
@ 0o @ Pressueesd R N [Pade?
x O PepeFlow O Below turn off pt )
DISCOVER o - BmTRER
— O Setting
: O;Zhd\'fn [ Disable
Control Data
2 | Ousbled  Action Condtion Update
1 nﬂo Closed Rlevel ol le Tl Ll 0 ve 12200 Insert
ONo Open Hlovel 2’070 7 S5 v, Vv 6000
3 Delete
: Clex
Update Model Controls
* Demands » Try to get close to PLC logic
* Pump Curves  Big difference between a PLC and modeling controls

» Create an off control for all pumps

68 ‘\\
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DISCOVER
REVISE

32mgd 1.3 nm

Match & Connect SCADA
* Flow 2»pipes

* Pressure = Junctions

* Pump status =» pumps

+ Valve settings =» valves

scapAuUnit [Jll unit

B vodeip

xooodiepas () 0 mg
0.0 mgd

- DecimalDigits - ModelEle

69 ‘\\

DISCOVER

BEVI S E -vaass.Flow

= Boosterl.Run.Status.bitl BP-CAM-1 Pumps
= Booster2.Run.Status.bitl BP-CAM-2 Pumps
= Booster3.Run.Status.bitl BP-CAM-3 Pumps
gpm mg T-CAM-FCV 1 Valves
.Bypass.Flow gpm cfs T-CAM-FCV 1 Valves
b.Discharge.Flow cfs mg P-15010 1 Pipes
=.Discharge.Flow cfs cfs P-15010 1 Pipes
E.Reservoir. Level ft cfs T-CAM 1 Tanks
E.Reservoir. Level ft ft T-CAM 1 Tanks
E.Reservoir. Level ft ft T-CAM 1 Tanks
E.Reservoir. Level ft % T-CAM 0 Tanks

Document

¢ Match SCADA &
Connect SCADA

70
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* Schematic displays
* Update over time

» Track tags in a table or in RTM software
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70

DISCOVER . possener | EE=SEsS
REVISE :
INTEGRATE

[

50

IS
=1

w
=1

‘ressure (psi)

— Neasured Data === Simulated Data

Verify Historical Data

 Validate using several days

* Recent data

* Does not need to be “exceptional”

71 ‘\\

DISCOVER
REVISE
INTEGRATE

REAL-TIME MODEL

SIMULATION START

Verify with Live Data
* Verify Historical Data + Validates existing controls against current operations
» Continuously check accuracy

72 ‘\\
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DISCOVER
REVISE
INTEGRATE
VERIFY

Training
» One on One training for operations and engineering

* Use Cases » Create a daily operating SOP
 Train new staff

73 ‘\\
73
DISCOVER
REVISE
INTEGRATE
VERIFY EventI-VIS(ljrcrj\:Iatlon Predictive Mode
Simulation
* Training Modes
Virtu&l(—fjgnsor Hindcasting Mode
74 ‘\\
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response plan

DISCOVER
REVISE

. tank level: low

. . increase flow at VOGHEIOBIGINX
Daily Operations

INTEGRATE + Run RTM at start of shift fank level: low
VE RI FY . turn on one additidAK
L * Evaluate impacts YOI 0.
+ Make changes and re-run tank level: low-low
tum on one or MoNODKIKBKIIOC
« Plan out the day wells to increase tank level.’

tank level: low

tum on one additional pump at

XOOORIRIOIORX X

tank level: high e

turn on one pumMp XCDOREORIREXX  @10:00
pump station or iNCOMDOOEBOBNOC PM

ave prv pressure setting.

. . tank level: low-low today
* Event-Simulation Mode @10:00

turn on ene or more pumps at PM

o Hindcasting Mode WODBBBOOVOO station.
« Virtual-Sensor Mode tank level: high .

tumn off pumps SOODE

* Training

e Predictive Mode

operational impact

DISCOVER

REVISE run simulation today
. G Evaluate Impacts 0 simulation items "glo,fia
L * What-If analyS|S . pressure drop: _ﬂ;ggg
. @10:0
MERI FY » Test impacts system changes Junctions < 20 psi PM
tank level: low today
XOOODDBORIIOCO G100
PM
o . tank level: low foday
* Training e @1000
. . tank level: low-low today
- Daily Operations S e
¢ PredICtlve MOde A tAnl LAl Laag A

* Event-Simulation Mode energy impact

* Hindcasting Mode

1’ energy increase: 0.280%

76 ‘\\

 Virtual-Sensor Mode
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pump station overview

DISCOVER
REVISE

INTEGRATE
VERIFY

Knowledgebase

o IENAlE) * Unlocks all the data a model has to multiple departments

. . RTM can support best practices for control rooms
- Daily Operations

- Evaluate Impacts

* Predictive Mode
* Event-Simulation Mode
* Hindcasting Mode
 Virtual-Sensor Mode
L\

77

DISCOVER
REVISE
INTEGRATE
VERIFY

Emergency Response

. i i .
Ul * Know real Impacts to customers

. . Gain confidence in response plan
- Daily Operations

- Evaluate Impacts

* Predictive Mode
* Event-Simulation Mode
* Hindcasting Mode
 Virtual-Sensor Mode
L\

78
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DISCOVER
REVISE
INTEGRATE
VERIFY

* Training

Daily Operations
Evaluate Impacts

Emergency
Response

79

80

DISCOVER
REVISE
INTEGRATE
VERIFY

 Training

Daily Operations
Evaluate Impacts
Emergency

Response
Water Quality

simulafion fime: jas’ ADA update:
5 PM (10/12/2020) 10:03:19 PM (9 min ago)
(mp 1} e - T2 T

A

3 iy .ee%' 3
- North Tustin R
Ao :

Water Quality
» Real-time source tracing

« Correlate complaints with water age and trace results
* Issue targeted work orders based on results

* Predictive Mode
* Event-Simulation Mode
* Hindcasting Mode
* Virtual-Sensor Mode
S\

Water Loss
» Continuously calculate diurnal usage
» Detect anomalous flow
* Night-time flow analysis

* Predictive Mode
» Event-Simulation Mode
* Hindcasting Mode
e Virtual-Sensor Mode
S\
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recent demand (MGD) pred ::mc: =

DISCOVER
REVISE

lNTEG RATE 10/12/2020

I - )77 S I
VERIFY S Il.lllllllﬂl‘lllllllﬂllﬂ

Optimization

* Training * RTM can support artificial intelligence and machine learning predictive
algorithms

Daily Operations * Could be used to train neural networks and validate final
Evaluate Impacts recommendations
Emergency
RESEDTEE + Predictive Mode
Water Quality » Event-Simulation Mode
Water Loss

* Hindcasting Mode

 Virtual-Sensor Mode 81 ‘\\

81
SUMMARY
simulate
. level : 60 O
 Traditional hydraulic modeling steps to improve, update, and @® - -
validate still apply
» Focus on boundary conditions and model controls
* Industry is just scratching the surface on RTM use cases
* RTMs can provide a virtual data set to support SCADA
run simulation
82 ‘\\
82
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Contact Info

THANK YOU!
e wWod
; ‘/“ @ *" Email: mattsellers@Sedaru.com
‘: ) Website: Sedaru.com

LA
‘ 3 LinkedIn: https://www.linkedin.com/company/sedaru/

83

ASK THE EXPERTS

SN

Sri Kamojjala, P.E., D.WRE Matt Sellers Tiffany Lufkin
Las Vegas Valley Water District Sedaru South Central Connecticut
Regional Water Authority

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

Please specify to whom you are addressing the question.

84

84
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South Central Connecticut
Regional Water Authority
Application of Real Time
Hydraulic Model &

Water Loss Tool

Tiffany Lufkin, P.E.
Senior Planning Engineer

85

About Us

¢
2o
yog!

B Towns in the Authority’s Distribution System
Towns in the Authority’s District

86
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7 wellfields @

35 storage | ¥ 34 pump Py
tanks stations

24 major
service areas

430,000 % —_7APRR 4 treatment
people P

45 MGD
average day

87

Our Journey

Implementation of Smart Operations

Water Loss Tool

* Advanced application of newly
available AMI data (hourly reads)

Real-time Model
¢ Visioning
* Baseline data requirements

Secure communication of SCADA

e i * Mapping of relationships between

SCADA & consumption data

Documentation of set points & operating
rules

Updated & calibrated hydraulic model
Energy rates and structures

* Staff Training & Buy-in

* Discovery of legacy data errors

88
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Ops Screens — Mimic SCADA

) Sedaru Ops tiufkin @

T —
@mop D schematic 12:13 PM (10/18/2000) 12:04:40 PM 9 min ago) start o
tank past alarms

2341t active alarms

meter pit
@ tank level: high-high 'l“"i‘,

A

0.2 mg¢ S
- 4 service area

0.0 é;(j 73 psi 78 % -1.3mgd

47 psi 2.4m
.4mgd 0.6 mg . tank level: low

tank pump station

0.0 mg
7611t 0.0 mgd . tank level: high

90 % 23 psi
57 psi 13%
0.1 mg

0.3 mgd tank
ansonia 0.3mg
derby pv (.6 mgd @ 16.5 1t
@ wells WIP

97 % 0.8 mgd
0.2 mg
7 143 ps
0.0 mgd pali{2
0.3mg

08 g tank

__ @ on

service area 79% 1.9 mgd
44 psi

25 psi 45 psi

next @

[ ] :
Sedaru Modeling i Tiffany L.

start select simulate impact share

save and load identify pipes, simulate events view and analyze report, graph,
scenarios facilities and junctions and see results impact fo the systerm and export

simulate

pipe

open

color code map

customer service engineering @ management maintenance operations
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Water Loss Tool
Pulling powerful data together

91

Water Loss — Night Flows

tlufkin @

Date Last Refrechedt Tusda,

° o e :
5604.07 5931.39 GAslihs $415,186

Metered Usage (MG) Demand (MG) A‘Z’-AQJN:/& Cost Est. of Unmetered

®*imap EBtable gﬂnJI end Onight flows 20 )
Vecie menr  houry trend  (  EENENEND

sRIH A

Bt
sEriatifiintiidirsdtie
sefhksalfirsiiin

sedbfioiasin

Signtfiariisstyp

Sefhikdifrpiinsdiin

Saghistih sa@est)in

sefiSumidipste
ity

e epighraiiesitiin

eefhknii mrumlin

Fafineubiomyikiinsttifp
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Water Loss — Night Flows Detail

M) sedaru Loss

~ Meters
ok ' 41217

O SCADA —0 Metered Usage (MG)

S 216
[ﬁ]mu;) EBtable ool trend Olnghl flows
Vo jmonr © houry rend (D

Night Loss @ Minimum Night Flow

73.77

Total NAW (MG)

15.51%

Average NRW

94

Water Loss — SCADA Trend

daru Loss

. Meters

Owuv S0 41217
Q SADA L] Metered Usage (MG)
[ﬁmos EfBtable nﬂnh’eﬂd Onighl flows

Vecic imont unmetered trend  production rend (D AM trend

4

4Ll I Yy r Fighiebifu et
| | | ‘\ J / I :
; ! l . | 1 T Pl

demand frend

Total NRW (MG)

15.51%

Average NRW

wells ps flow

tlufkin ®

Dote Lant Rebveshedt: Tusscay 12

$73,765

Cost Est. of Unmetered

Figkbdfumsfilngtve
stk Bisirisidirsdtie

sefhksdfivesfihsdifn

sefhiabdiiprstilaslin
Signenisiumiinsitiie
sighbbiimfigastin
g obai St
gyl iinstfe
Sighbifipersstin
Sighbbifumaidirsai

STl

Soffieitismtinsttiie

tufkin

$73,765

Cost Est. of Unmetered

o

Service Area

EigphiTB e
Bk BiisriiidiTsdtie
sefhkedfiwesfkinsdifn
sedhisdinraidasidin
Sfaghiehitiomvilinsttife
Bl smsfipestiin
e hibdd osfibirase|in
soingiriEiarsiastie

Eaghehifluyairaidiin

Sighiedtiimdidinsttifp
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Water Loss — AMI Trend

Sedarv Loss

Meters .
O ws - 41217 486,55

CAD)
O SCADA Metered Usage (MG) Demand (MG)

@]mur) @mhlﬂ nl]llh'(-.!l\d Onighl flows 6/1/2020

Vetore imont unmetered frend  production rend  SCADA trend (D demand trend

. °

L |

Ll

Sum a

Water Loss — Unmetered Trend

) Sedaru Loss

Moters 40 (] (1]
O T 6203.60 6686.43

O SCADA L. Metered Usage (MG) Demand (MG)

1464

Pmap EBtable il trend Onight flows 6/1/2020
Feorermon (D roduction trend  SCADA frend  AMItrend  demand frend

Service Area Group @ Ansonia-{

3

73.77

Total NAW (MG)

15.51%

Average NRW

hl'u'\, B 1/

Tiwwe /472020 20000 PV
Non Outliers
0 (MG) 200

577.75

Total NRW (MG)

9.33%

Average NRW

0@

%|% 200 [l MG 200 EirRbdsTI YD

tlufkin
Dete Lt Rebreshe: Tuesds,

$73,765

Cost Est. of Unmetered

o

Service Area

Fihibdlurs ety
segretifrsRdrsdtig

sefhkBdfiuegfidifisdifn

sefhetiymebjein
Sagniehdsiominstiiie
el rraftraidiin
B bl [t frafaln
safiniBimsiinsttip
Seghebidiayaraidiin

Baghithi Rerasdiin

AT e

Sagmiestibidinsttfp

Date Last Refreshed: 7,05,

$577,754

Cost Est. of Unmetered

Service Area

SERnEmtsRtiTsdtie

sefhBsafiutsfinsdifn
sefobidhmnidingdlin
Segnandtiomtdinstile
Eifhabiflmsfiireiti
Fighbiabfmeirsftn
Fepistniieinsttie
Eiftuabgilyrafilireitiin
Fefhpimil it

reRlsmidiu el

Safiattficraiidinsttip
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Looking Forward
Future Applications & Vision

97

Looking Forward

Comprehensive
Non-Revenue Water Control Planning

Metrics and reporting
Tailoring the leak survey
Other water loss initiatives

AWWA Water Balance
* Apparent Losses
* Real Losses

Drought considerations

98
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Thank You

(D) Tiffany Lufkin, P.E.

>4 tlufkin@rwater.com

@) www.rwater.com

99
ASK THE EXPERTS
Sri Kamojjala, P.E., D.WRE Matt Sellers Tiffany Lufkin
Las Vegas Valley Water District Sedaru South Central Connecticut
Regional Water Authority
Enter your question into the question pane on the right-hand side of the
screen.
Please specify to whom you are addressing the question.
100
100
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ADDITIONAL RESOURCES

Emergency Planning for
Water and Wastewater
Utilities

Computer Modeling of
Water Distribution Systems

)y o f IR

- Mw—‘
"

~J

M32 Computer Modeling M5 Water Utility M19 Emergency Planning

of Water Distribution Management for Water and Wastewater
Systems AWWA catalog no: 30005-3E Utilities

AWWA catalog no: 30032-4E AWWA catalog no: 30019-5E

101 ‘\\
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UPCOMING WEBINARS

Oct 15 - FREE Webinar: Innovation Roadmap for Utilities

Oct 16 - Getting the Lead Out: Legal Issues in EPA's Lead & Copper Rule: An AWWA
Legal Community Virtual Roundtable Dialogue

Oct 20 - New AWWA Water Audit Software

Reqgister for a 2020 Webinar Bundle

View the full 2020 schedule at awwa.org/webinars

102 ‘\\
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https://www.awwa.org/Store/M32-Computer-Modeling-of-Water-Distribution-Systems-Fourth-Edition/ProductDetail/66279541
https://www.awwa.org/Store/M32-Computer-Modeling-of-Water-Distribution-Systems-Fourth-Edition/ProductDetail/66279541
https://www.awwa.org/Store/M5-Water-Utility-Management-Third-Edition/ProductDetail/66279770
https://www.awwa.org/Store/M19-Emergency-Planning-for-Water-and-Wastewater-Utilities-Fifth-Edition/ProductDetail/38151377
https://www.awwa.org/Store/M5-Water-Utility-Management-Third-Edition/ProductDetail/66279770
https://www.awwa.org/Store/M19-Emergency-Planning-for-Water-and-Wastewater-Utilities-Fifth-Edition/ProductDetail/38151377
https://www.awwa.org/Events-Education/eLearning-Courses/Online-Subscriptions#7571197-webinar
https://www.awwa.org/Events-Education/Webinars/Webinar-Roster-Group-Entry-4
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THANK YOU FOR JOINING TODAY’S WEBINAR

 As part of your registration, you are entitled to an additional 30-day archive access of
today’s program.

+ Until next time, keep the water safe and secure.

103

103

PRESENTER BIOGRAPHY INFORMATION

Mr. Sellers serves as Sedaru’s Product Manager for real-time modeling and data
integrated solutions, maximizing 10T data including SCADA, AMI, pressure/flow
sensors with traditional hydraulic modeling EPANet-based files. Mr. Sellers has
been deploying water system models driven by real-time sensor/loT data for
nearly a decade.

Mr. Kamojjala has been with Las Vegas Valley Water District and manages their
real-time modeling efforts. He holds a MS degree in civil engineering and an MS
degree in computer science from the University of Louisville.

Tiffany Lufkin is the Senior Planning Engineer at South Central Connecticut
Regional Water Authority. She has been with the company for twelve years, since
graduating from Worcester Polytechnic Institute with a Bachelor’s in Civil
Engineering in 2008.

104
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CE CREDITS (CEUS) AND PROFESSIONAL
DEVELOPMENT HOURS (PDHS)

AWWA awards webinar attendees CEUs.

If you viewed this webinar live, you will receive a certificate through the AWWA account
associated with the email address you used to register.

If you viewed this webinar through a group registration, contact your proctor to log your
participation.

If you viewed this as an archive webinar, follow the directions included in your archive
webinar email to log your participation.

Certificates will be available on your AWWA account within 30 days of the webinar

105 ‘\\ .
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HOW TO PRINT YOUR CERTIFICATE OF
COMPLETION

Within 30 days of the webinar, login to www.awwa.org or register on the website. If you are
having problems, please email educationservices@awwa.org

Once logged in, go to:
* My Account (click on your name in the top right corner)

* My Transcripts
- To print your official transcript, click Print list
- To print individual certificates, click Download Certificate

106 ‘\\ .
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2020 WEBINAR SPONSORS

A

y

a Q

WOODARD
&CURRAN

NAPOLI
SHKOLNIK PLLC

ATTORNEYS AT LAW

LOGISTEC
M.E. ) IMPSON

The next-generation technology for
CO Inc AGING WATER INFRASTRUCTURE
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