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Learning Objectives

¢ Understand trends, benefits, challenges and best practices of deploying
operational digital twins

e Learn how the Info360 platform provides a path to deploying operational digital twin
for water treatment, distribution and asset management

e Learn How loT monitoring, operational analytics, machine learning, Al, and
physics-based simulation models interoperate to improve performance

Description

Operational digital twins link real-time loT data with digital representations of real-world
processes to model what is happening and to optimize what is going to happen next. In 2021,
Autodesk acquired Innovyze’s industry-leading water modeling solutions along with the Info360
SaaS platform delivering an operational digital twin for water catchment, treatment, and
distribution. Info360 joins together water simulation models used by most utilities worldwide
with cloud technology, IoT monitoring, machine learning, Al, and physics-based modeling
techniques to create a dynamic digital twin for the entire water processing cycle.

We will demonstrate Info360. We will review operational digital twins and how simulation models
can move to the cloud to enable real-time simulation. We will review machine learning and Al
modeling approaches that are being used to optimize in real time.

Speaker

Michael Pennell
Principal Product Manager, Al Solutions for Water, Autodesk
www.linkedin.com/in/mikepennell/

Leading an innovative team and product at Autodesk to improve the efficiency of water and
wastewater treatment by providing prescriptive operational recommendations based on real-
time and forecasted conditions. Previously led teams of data scientists as we discover
innovative ways to apply machine learning and Al models to large scale industrial signals.
Helping customers achieve high ROl with performance optimization and downtime reduction.

Successful entrepreneur with track record of developing enterprise solutions, raising capital,
building teams and defining business models that grow from start-up to product launch,
profitability, acquisition and transition. Senior software executive with 20+ years’ experience
leading data science, product management, sales & marketing, development and service
teams.
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Safe Harbor Statement

We may make forward-looking statements regarding planned or future development efforts for
our existing or new products and services and statements regarding our strategic priorities.
These statements are not intended to be a promise or guarantee of business results, future
availability of products, services or features but merely reflect our current plans and are based
on factors currently known to us. These planned and future development efforts may change
without notice. Purchasing and investment decisions should not be made based upon reliance
on these statements.

A discussion of factors that may affect future results is contained in our most recent Form 10-K
and Form 10-Q filings available at www.sec.gov, including descriptions of the risk factors that
may impact us and the forward-looking statements made in these presentations. Autodesk
assumes no obligation to update these forward-looking statements to reflect events that occur
or circumstances that exist or change after the date on which they were made. If this
presentation is reviewed after the date the statements are made, these statements may no
longer contain current or accurate information.

This presentation also contains information, opinions and data supplied by third parties and
Autodesk assumes no responsibility for the accuracy or completeness of such information,
opinions or data, and shall not be liable for any decisions made based upon reliance on any
such information, opinions or data.

Autodesk’s partners frequently compete against each other in the marketplace, and it is critically
important that all participants in this meeting observe all requirements of antitrust laws and other
laws regarding unfair competition. Autodesk’s long insistence upon full compliance with all legal
requirements in the antitrust field has not been based solely on the desire to stay within the
bounds of the law, but also on the conviction that the preservation of a free and vigorous
competitive economy is essential to the welfare of our business and that of our partners, the
markets they serve, and the countries in which they operate. It is against the policy of Autodesk
to sponsor, encourage or tolerate any discussion or communication among any of its partners
concerning past, present or future prices, pricing policies, bids, discounts, promotions, terms or
conditions of sale, choice of customers, territorial markets, quotas, inventory, allocation of
markets, products or services, boycotts and refusals to deal, or any proprietary or confidential
information. Communication of this type should not occur, whether written, oral, formal, informal,
or “off the record.” All discussion at this meeting should be strictly limited to presentation topics.

PLEASE NOTE: OTC content is proprietary. Do Not Copy, Post or Distribute without
expressed permission.
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Autodesk captures the water value chain from cloud to sea

0

—® ®) ©
Water Structures Stormwater and Flood Drainage Design & Green
Design of water retaining Modeling and simulation of flood Infrastructure

structures (canals, dams, dikes) and storm water drainage systems Optimization of networks to mitigate flooding

and meet regulatory requirements

C= >

[®)
O, RO
Water & Wastewater Sewer Networks Water Distribution
Treatment Modeling and simulation of sewer Modeling of water distribution
Design and optimization of water and collection and other water quality related systems to ensure clean drinking water
wastewater treatment plants systems

Strategic Objective
Autodesk intends to be the leader is design, construction, and operations for the water industry.

In pursuit of this goal, Autodesk acquired Innovyze with its suite of market leading hydraulic
modeling tools and leading-edge digital twin platform for water.

Design & 0 .
Planning Hydraulic Con(s;;:;tlon Man‘;ss:r:\ent O:ﬁ tu.:nal
Modeling 8 Ee

I Autodesk - Innovyze

BEST IN CLASS
WATER PORTFOLIO

IN MARKET

Stronger Together

Together Autodesk with Innovyze covers the entire water value chain with a best-in-class water
solutions portfolio.
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Operational Vision

Optimize the Entire Built Water Cycle

n [ WATER TREATMENT PLANT ] n [ DISTRIBUTION NETWORK ]

&b 5 g . l uﬁ\ ! \> o
POTABLE WATER S SR
SOURCE WATER ‘ o G

N

CONSUMERS

E /gé/ ‘ DISCHARGE

11777
/ /

n [WASTEWATER TREATMENT PLANT ]

To achieve this vision, Autodesk has to offer a complete solution to help the water industry
operate and optimize its entire water cycle from source to discharge including water treatment,
distribution, sewage and wastewater treatment. The entire operational cycle needs to become
more efficient and environmentally friendly to meet the world’s growing water needs.
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n Info360

The Cloud Operational Digital Twin for Water

3|Nfo360

HIGH PERFORMANCE
COMPUTING

UNLIMITED DATA
STORAGE

COUPLED, EMBEDDED

MACHINE LEARNING/
MODELS

ARTIFICIAL INTELLIGENCE

LARGER, MORE
COMPLEX ASSETS

ADAPTIVE COMPUTATION loT SENSOR DATA

CONTINUOUS
UPDATES

This handout and the associated presentation primarily focus on Info360 — Autodesk’s cloud
based operational digital twin for water. It provides cloud-based compute that supports
sophisticated analytic, simulation and machine learning models to manage and optimize the
industries’ complex assets. It securely connects IOT sensor data to a powerful SaaS digital twin
platform that’s always up to date and infinitely scalable.

Page 6



AUTODESK
UNIVERSITY

What Can the Digital Twin Do?

Predict future performance
using synchronized
computational models

Discover and visualize
new insights, in context
o Tng, -

L ] Dashboards &
’ . [ ] * Charts .-’t +]-]
dik ¢ @ (4) n-e [XI=]
“L‘ Asset Planning & Inspection L
Connect data to Risk Analysis Management ’0 =
modeling, simulation L "
q _ [}
and analytics tools Simulation & Alerts & Incident L
Lanst an ' Impact Analysis Management AUML »
- . .
aunt® Ve Deliver best-case actions to
Innovyze v, . i B
o Desktop App API o, improve service, capacity, and
*e {0360 i efficienc
‘ Mobile API Domain Compute :._,. ¥ Il Y-

Mesh Model Sim
Gen Xform Runs

Information Repository
Data Integration - Single Source-Data Workflow
« Networks, Assets, Metadata Integration API
' « User Data
i
Gather and unify 4“‘

asset information

E,,:

==

Autodesk’s Info360 provides an excellent example of what a digital twin can do for the industry.

With Info360 you can:
1) Integrate your operations in the cloud sharing information securely with your entire team

)
2) Connect that data directly to scalable simulation and analytic tools that model your operations
3) Visualize your operation in real-time with configurable workspaces, graphs, reports, and more
4) Forecast and predict future conditions under varying conditions to find optimal setpoints

)

5) Be confident in taking the best action quickly to improve service, capacity and efficiency.
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It’s Possible in the Cloud

I Info360

Unified & integrated solutions to deliver a dynamic digital twin for water

Intelligence

Q 0
Storm Sewer Flood % Operational Analytics Drainage Design Asset Management
7 9 7 S Water Distribution @ & Artificial % L

Machine Risk Asset

Learning Management Planning

Hydraulic
Models

SCADA ‘ Reporting Design ‘ Simulations ‘ Mapping

Above illustrates the broad suite of integrated applications from hydraulic modeling for sewar,
distribution, and drainage to asset management, risk modeling, machine learning and more.
Integrating all of this is only possible using the cloud. This handout will review how these
integrate today, from desktop to cloud, to operate and optimize the entire water cycle.
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Data is the Key

Info360 accesses and leverages diverse
data sets through different types of
workflows using various types of analytics.
All of the data from each of these sources
has not yet been put to its full utility. It's a
journey but the subsequent demonstrations
will illustrate the progress. The potential
benefits in terms of efficiency and
transparency are incredible.

Time series

I

Weather

{2

AMR/AMI

=

Rain gauge

S

0

Water quality

2

Complaints

Field reports

Field test
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Info360 Applications

n Info360

Insight Plant Asset
(Distribution, Collection, Modelling) (Water and Wastewater Treatment) (Management, Inspection, Risk Modeling)

*  Monitor utility performance and track key * Manage process areas from a *  Streamline inspection processes
performance indicators such as non- single environment * Increase the return on inspection
revenue water, leakage, sewer overflows, . . i

e e B€s ¢ Simply complex reporting investments
and infiltration . . .
workflows * Determine business risk exposure

* Share a common operating picture with . .

comprehensive an;l tics agnz Optimize and improve level of accurately
u service * Justify risk-based decisions

dashboards. Ensure all stakeholders
are aligned * Collect and easily manage best * Improve asset-related decisions

*  Prioritize aspects of your water utility management practices

for maintenance, based on observed KPIs

( Empowering our customers with integrated, fit-for-purpose software to solve their core challenges }

Info360 is an integrated SaaS Platform that will provide an ever-expanding suite of applications.
This handout and the associated presentation reviews each of the three applications currently
available:

e Info360 Insight for Water Distribution, Collection and Modeling
¢ Info360 Plant for Water and Wastewater Treatment
e Info360 Asset for Asset Management, Inspection and Risk Modeling

We will also peak around the corner and take a look at some future capabilities to see how
Info360 is expanding.

To learn more about the Autodesk Info360 Cloud platform, see the link below:

autodesk.com/campaigns/innovyze-cloud-solutions
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Info360 Insight

Operational Performance for Water Networks
Rapid Resolution of Network Incidences

000 @ iseo x 0 infose0 x| +

< C Y @ info360.com o & B® » = 0@ oo )

* Bookmarks (@} My AutoDeskOne B3 Innovyze EJ Osprey @ Messages & GDrive M Inbox @ GMaps B3 School B3 Python EJ Cheatsheets B3 BigData B3 Vacation @ Router @ trainspark @) OspreyVision|As.. B Mac @ router » | B3 Other Bookmarks

I Info360

@M @ DMA 4 Overview

Info360 Insight

INCIDENT

GRS

©)

Lakewood

Info360 Insight is the operational analytics platform for water and sewar networks. Open the
site, and you land on your dashboard. Here you can create a custom dashboard with just the
pressures, volumes, flows and other KPIs and metrics that your operation is interested in.

For example, if your system in a holistic DMA, but you want to really concentrate on leakage,
you could add leakage analytics to your dashboard so they are the first thing you see. You will
learn more about configuring dashboards and workspaces later in later topics.

For additional information on Info360 Plant, see the product center at

autodesk.com/products/info360-insight/overview
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Maps

© 00 @ oo x (@ info360 x| + v

< C () @ info360. 1598 105,39.71295091847321/14.933603920067023water_distribution_pipe:pipe=~13065,~13070,~13130&water_distribution_pump:pump=~P-1408water_distributi.. ¢ % (B @ & = O @ (update :

% Bookmarks (@ MyAutoDeskOne B3 Innovze B3 Osprey @ Messages & GDrive M Inbox @ GMaps EJ School EJ Python B3 Cheatsheets ES BigData [ Vacaton @ Router @ tainspark 9 Osprey Vision|As.. BJ Mac @ router » | B3 Other Bookmarks

I Info360

=

Q Red Rocks
Community College

Alerts[0] Incidents[0]  Facilities [0] ~ Sensors[12]  Assets[5] Other[0]
sensor#P-140_Dn_Pressure
P-140_Dn_Pressure
sensor#P-140_Flow_Rate
S

P-140_Flow_Rate

sensor#P-140_Flow_Rate_MB

P-140_Flow_Rate_MB

bl sensor#P-140_Power_Output

oz
dar O
>
\_/‘
P-140_Power_Output \J,
* AL Z
sensor#P-140_Power_Supplied l- * Dakota ve“ |
u *
< bt

P-140_Power_Supplied

WA

sensor#P-140_Status

P-140_Status

®  Not all assets are visible at this zoom level.

/
© Manbox © OenStréetia Imorove this mab.

The interactive map is where you can see how info360 interacts with hydraulic models and GIS
data. The different diamonds indicate where sensors are located. For example, a storage tank
would typically have sensors for tank level and flow in and out. For a pump there would be
sensors for flow and pressure both downstream and upstream along with rpm's, power
consumption and more. Think of sensors as data streams.

Click on an asset and see the detail of the pipe and sensor information which typically flows
from integration with our industry leading hydraulic models like WSPro and InfoWater Pro. The
Info360 SaaS platform provides robust integration and collaboration, so information is
maintained in one place. In the screen above, this
information is from InfoWater Pro, and it is made available
in the cloud securely to your organization. There are many
points of integration with hydraulic modeling which will by
highlighted later.

Users do not need to have deep knowledge of Info360
Insight, the SCADA system or the hydraulic model. Those
complexities are handled by Info360. You just search, point
and click. Now anyone in your organization can look
around your hydraulic model, choose sensors they are
interested in, and pull up the latest data with a chart. They
can even add it right to their dashboard. Someone without
a technical background can navigate around the intuitive
map, locate information, drill down to detail and even drop cioe
that information on a workspace all from a browser.

J178_pressure

- J178_Pressure

x
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® 00 g infoaso x ([ Info360 x| + S
<« C {3 & info360.com/workspaces o % B @ » 0@ (vpdate :
% Bookmarks I3 My AutoDeskOne ES Innovyze ES Osprey @ Messages & GDrive M Inbox @ GMaps EJ School B Python B Cheatsheets ES BigData ES Vacation @ Router @ trainspark ) Osprey Vision|As.. B Mac @ router » | B3 Other Bookmarks
I Info360
Q) Workspaces Create Workspace
DAsHBOARD
m Q
we
Workspace Name Description Owner Last Updated
EEEEEE iy DMA 4 Overview Information for DMA 4 of Purpletown Hunter Sparks 08/25/2022
A Zone 4 Mass Balance Tim Medearis 08/09/2022
&
s
Water Leakage Dashboard Hunter Sparks 08/01/2022
E Pressure Overview Dashboard Hunter Sparks 07/29/2022
worsprces ® o 4
Pump Performance This Workspace is for reviewing pump performance KPIs Hunter Sparks 07/22/2022
%
To01s
Rows per page: N
~ 10v
cioeNT
MAAGER
@
Povp sTA-
Tons
55
oxn
@

Workspaces are one of the most valuable capabilities of Info360 Insight. Workspaces are also
available in our newest application - Info360 Plant for Water and Wastewater Treatment plants.
Workspaces allow you to interactively configure the information and visualizations you want to
see or share. These can be shared with the entire operation, specific teams, or you can create
your own for a particular analysis you need.

Workspaces can be set-up for different DMAs, facilities such as pump stations or specific areas
within your hydraulic model. You can also set up workspaces for different personas -
management, engineering, or operators responsible for specific areas. If there is someone
responsible for checking leakage or pressures within your live model. You can easily create a
specific workspace that focuses just on that information.
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% Bookmarks
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I Info360

» | B3 Other Bookmarks

(0} < Allworkspaces AddC "
. ave omponent v
el  Pressure Overview Dashboard v
m Zone 1 Pressure Comparison Zone 2 Pressure Comparison
we
= 150
FACUIES 125 g+ /17e Pressure: 14345
125
A
& 100
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3 7 75
PORKSFROSS @ o 9
s0
%X s
TooLs
25
NCIDE g . Q\‘k g <«
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J1104_Pressure)1232_Pressure 1244 _Pressure)1306_Pressure)1314_Pressure J20_Pressure  J40_Pressure J720_Pressure J782_Pressure ¢ - N ¥ ¥
PUMP STA- ® J1104_Pressure @ J1232 Pressure @ J1244_Pressure J1306_Pressure D J1314_Pressure ® 8450_Pressure ® 8468 Pressure ® 1394 _Pressure J172_Pressure ) J178_Pressure
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& ~
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Zone 3 Pressure Comparison H Zone 4 Pressure Comparison
100
125
50
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oM g 60

Above is an example of a pressure overview dashboard created as a workspace. Here you can
see the different pressures across the zones in a single view. There are different charting

capabilities to combine multiple pressures in one dashlet showing the different zones in the bar
graph.

* V8008_Up_Pressure: 124.51 |

* V8010_Up_Pressure: 117.52

1478 _pressure: 1019 |||

*1322_Pressure: 100.42 |\, \

| #J586_Pressure: 93.49

\
+ 1288 Pressure: 91.77

- ¥ W'
* V8012_Dn_Pressure: 58.35

WA W WA WA
«)94_Pressure: 55.72

e e e e e e e i e e e e e Ve e eV s e Ve S s o PV U UV R P Y Y S P PV VLV Y SN TY R VY Y WA PN PN
I-VSDOE,Dn,Pv&ssme 50

. V8010_Dn_Pressure: 50

28. Mar 4. Apr 11 Apr 18. Apr ‘Tuesday, Apr 26, 15:00-17:59 }(av 9. May 16. May 23. May 30. May 6.Jun 13.Jun 20.Jun

4.Jul 18.Jul 22. Aug
® o
I

— J288_Pressure  — J322_Pressure 478 Pressure  — J586_Pressure  — ]94_Pressure — V8008 _Dn_Pressure — VB008_Up_Pressure V8010_Dn_Pressure — V8010_Up_Pressure — VB012_Dn_Pressure

You can also look at it as a line graph by simply choosing that option from a drop down. There
are many different ways to view information. And it is purpose-built for hydraulic modeling.
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With other dashboarding

systems it can be
cumbersome to add a
new component. As you

|/ Historigsl Chart

Zone 2 Pressure Comparison £ Gauge Chart

88 Mass Balance Chart see on the left, with
. .
) i 1Ll Chart Info360 you just choose
& Pattern Chart

— from the drop-down which

. [+t Pump Performance Chart Chart yOU Want.
i i Map
S BT Table Chart
° 5 E Comparison Chart Both current and historical
= Pump Status Chart information is readily
. * Custom Analytics Chart available in real time on
= ) : : : @ Pie Chart the historical chart.
\\,«’\\\ _Qw‘& zq«""\\\ {\4’\\\ _q«-‘\\\ Q«“\\\ 1\’\4’\\\ \q\fo{ I= Text Dashlet
’ ’ g N N & N & B Image
® 8450_Pressure ® 8468_Pressure ® J1394_Pressure J172_Pressure J178_Pressure

® J206_Pressure @ )222_Pressure @ )240_Pressure @ )346_Pressure @ )380_Pressure

The gauge chart below provides an illustrated view of a current reading. And there are many
different chart components for different tools.

You can add a gauge or any other SEEpi I

chart easily by SeleCting the If any Pressure Gaugeis operating out of range, please investigate further
component and the sensor and just

that quickly it is added to the .
workspace. Use a pressure gauge V8022 Upstream Pressure ;
and an operating range and instantly

see if everything is operating within 100.22 psi

range. If something is operating too BE/25/2022 15:06:00

high or low, it is highlighted in red to

draw your attention and investigate

further.

You can even add notes to the
operator to indicate what to check or
change.
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®0® g 3o x (@ Info360 x| +

v
€ 5 Cc 0 8 inowo o x Be» = 0@ i)

% Bookmarks (@ My AutoDeskOne B Innovyze B3 Osprey @ Messages & GDrive M Inbox @ GMaps B3 School B3 Python B3 Cheatsheets B BigData B3 Vacation @ Router @ tainspark @ OspreyVision|As.. B3 Mac @ router » | B3 Other Bookmarks

I Info360

@ Notall assets are visible at this zoom level. | X

Zone 4 May 2022 Pressure Pattern

|‘||| |
d

60

s0

0

0

® o
20
V8008 Dn_Pressure N
o 60 70 50 %0 100 10 120 130
psi
0
® 8486 _Pressure ® 11404 Pressure ® J1406_Pressure 1604_Pressure 0o 1 2 3 4 s 6 7 & 9 10 1l 12 13 1& 15(16[17 18 19 20 21 22 23
© 808 Pressure ® V8008_Dn_Pressure Perio
Tios
N
P-100 & P-120 Pump Performance H Pump Status
160
P-100_Status
1410

This is the example workspace that is pinned as the dashboard, so instead of looking at specific
information this presents an overview of an entire DMA which is a zone within the system. This
has a lot more chart types since this workspace is not just looking at pressures. Info360
provides the flexibility to set-up specific workspaces for any situation. Sometimes people want to
look at different zones and some people at their specific job or operation.

On the right of the screen above, there is an analysis of the diurnal patterns which can be
configured through the analytic tools discussed later in this document.

P-100 & P-120 Pump Performance
Info360 also connects to

your pump sensors getting

N live data that can be
I N analyzed against your pump
e performance curves which
l ) you can upload yourself.

Then you can see how the
pump is operating
compared to the pump's
specifications and see if

Pressure (psi)

\ maintenance or
replacement may be
needed.

® P-100_Flow_Rate x Pressure @ P-120_Flow_Rate x Pressure P-100_120 Curve
|
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Tank 5004 Operating Range

Zoom 1d 1w 1Im 3m 6m ly YD Al

May 3,2022 ~ Aug 8, 2022

| .

t

10. May 14. May 18. May 22. May 26. May 30. May 3.Jun

18.Jul 8. Aug

Above you see how Info360 can monitor tank and levels and flows compared to their thresholds.
Workspaces are easier to use than excel, can be shared with anyone in your organization, and
have instant access to historic and current data from your entire operation.

©00 g im0 x B nfo360 x| +
< G (0 @ info360

* Bookmarks (@ My AutoDeskOne B3 Innovyze B3 Osprey @ Messages & GDrive

M Inbox @ GMaps B3 School B3 Python B Cheatsheets B3 BigData B3 Vacatio

o % Iurt-:u.m

@ Router @ trainspark Q) Osprey Vision| As.. B3 Mac @ router

I Info360
m
DASHBOARD. Zone 4 Mass Balance
m SNAPSHOT A
e
Inflow Outflow Storage Usage Billing NRW NRW%
& 54872MG  5.1211MG  -0.0784MG  0.4442MG  03387MG  0.1051 MG 23.67%
cume
8 Zoom 1d 1w Im 3m 6m 1y YD Al Mar3,2022 ~ Jul5, 2022
a
s -
2 oo t
m E
 cocerces IR Lilli Ahnnnn
3¢ ’A * Inflow: 0.00221 (ffs
% o .
14.Mar 28, Mar 11 Apr 25.Apr v
TooLs
coe g
MANAGER E
E (
- Otﬂnw aomsa
3
11, Apr 25. Apr 9. May Tuesday, Myzovswlsss
o
g
S
@ %
¢ « Storage: 00257 {fof m [ M
§ W M w\f% w w ILLRL W "W W»W'W\ M]‘v
A ’ P
o

Zone 41L1

om 1d 1w Im 3m 6m 1y YD All Mar1,2022 - Aug 1, 2022

Infrastructure Leakage Index (L) p

14.Mar 28, Mar 11 Apr 25.Apr 9. May 13.un 11

o

e

Pump Performance - P-100

Zoom 1d 1w 1m 3m 6m ly YD Al Apr21,2022 ~ Aug 8, 2022

Above you see how Info360 goes beyond just dashboarding to true water analytics. Info360
automatically calculates water specific KPls and metrics such as mass balance and
infrastructure leakage index or ILI. These are particularly helpful when calculating non-revenue
water. Using ILI you can compare leakage for DMAs of different sizes. Larger systems leak
more than smaller systems, so IL| standardizes them for comparison.
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Analytics

We have seen how workspaces help visualize and share information. Let’s see the tools you
can use to configure these analytics specific to your operation. Below are our current analytic
tools. More are rapidly being developed as customers request.

I Info360

” Mass Balance Infrastructure Leakage Index Pattern Custom Analytics

FACLITIES

fa Q + New Mass Balance
s

Mass Balance Name Description Owner

Last Updated Status
i}
woRksPaces
DMA 4 Mass Balance Non-Revenue Calculations for DMA 4 Hunter Sparks 08/01/2022
X DMA 4 Mass Balance Dally March Hunter Sparks 08/01/2022
TooLs

Mass Balance

Starting with mass balance, here the objective is to not lose water that our customers and
community so desperately need. In this example, the network is divided into different DMAs,
district metered areas or zones. These are where there are sensors that can isolate the entire
area or zone. To calculate mass balance, select the sensors for all the inflows, outflows,
storage and tank levels along with billing data.

©0e® g im0 x [ o360 x| +

< C (0 @ info360.

- = Vo
o« B @ » 0@ (vedate )
% Bookmarks (@} My AutoDesk One Innovyze [ Osprey ) Messages & GDrive M Inbox 9 GMaps School B3 Python Cheatsheets BigData B3 Vacation @ Router @ trainspark @ Osprey Vision | As. Mac @ router

» Other Bookmarks
I Info360
) < All mass balances
Calculate Save
bead DMA 4 Mass Balance  won-revenue Galcuiations for DvA 4 -
| Configure Calculated Result
we g
J Inflow
=] Inflow Zone Outfiow WTP100_Flow_Rate -
FACLITES
pecity t " atyp P
P-140_Flow_Rate
@ WTP100_Flow_Rate DMA 4 Mass Balance i
= - V8008_Flow_Rate -
] outflow sensor with a type of Flow Rate
oRcseaces ® o 4
Storage Biling Data .
TooLs iha
T5004_Tank_Level PZM4_Biling aling
PZM4_Billing v
mmmmm
AaGER
s Unmetered Water Allowance (Daily)
Specily the dally unmetered water alowance volume.
&
Start o
_ Present
03/01/2022 m Continuous Updating Fred
yyyyy
Specily a tme range
Interva
1 Hour -
Joun
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®0@ g im0 x [ o360 x| + v

<« C (¢ @ info360. 7a-44fd-be o« B @ = 0O @ (vsate 1)
% Bookmarks I3 My AutoDeskOne ES Innovyze ES Osprey (@ Messages & GDrive M Inbox @ GMaps ES School B Python ES Cheatsheets B BigData ES Vacation @ Router @ trainspark %) Osprey Vision|As.. ES Mac @ router » | B3 Other Bookmarks
I Info360
(0) < All mass balances
Refresh Result
kel DMA 4 Mass Balance  non-revenue Galcuiations for DvA 4
[H] Configure Calculated Result o7 Pt
we
=] SNAPSHOT A Available Charts
cum . Inflow
Inflow Outflow Storage Usage Billing NRW NRW%
o 5.9542 MG 5.6462 MG -1.4911 MG 1.7985 MG 0.3730 MG 1.4250 MG 79.24% Outflow
= Storage
Mar1,2022 ~ Aug1, 2022
% Zoom 1d 1w 1m 3m 6m 1ly YTD Al lar 0; 9 Usage
| woRKSPACES g
g ® o° NRW Volume g
£ ooos
% 3 W lm ml ) Billing Volume
s 3 | LR o o UL L i | A R A
€ o [UWIRUMIMAITAG i NRW Percentage
~ 1 25000 oy 25wy o.Jun o LA
‘‘‘‘‘‘ View Options
MAAGER
g [ Overlay Charts
@ 3.
— 3800 J Choose Workspace
o $ —— o
-] o o4 + Outflow: 0.00132

Workspace -
& Saturday, Mar 19, 12:00-17:59 11 Apr 25. Apr 9. May 23. May 6.Jun 4.Jul 1. Aug
oam

— Inflow — Outflow — Storage Usage — Billing — NRW NRW3%

Q8

Using the selected information, Info360 Insight calculates how much water should be in the
system and how much is leaking out over a period of time. Above you can see the calculations
providing you a complete analysis of water flow in the system over time. Zoom in and out and
the calculation updates automatically.

Next, you can use the above mass balance calculation to calculate non-revenue water and
evaluate how the network is currently working compared to how it should be.
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Infrastructure Leakage Index (ILI)

00 g 360 x [ Info360 x| + v
<« C ¥ & info360.com/ili/7e34cd27-8ea6-4d32-91c5-4da641c0b807 h % M@ » =0 .‘\updale B
% Bookmarks (@ My AutoDeskOne B3 Innovyze EJ Osprey @ Messages & GDrive M Inbox @ GMaps B3 School B3 Python EJ Cheatsheets B3 BigData B3 Vacation @ Router @ trainspark @ OspreyVision|As.. B Mac @ router » | B Other Bookmarks

I Info360

(0) ndex R
Calcul: Say
RASEOAED) tructure Leakage Index for DMA 4 i -
[m Cnn'@re Calculated Result
we
o CDRL (Current Daily Real Loss)
o Mass Balance Usage Parameters.
XN Mass Balance'
Lo s DMA 4 Mass Balance -
aQ DMA 4 Mass Bala... N - Py oot
s Night Usage, ime Range: 03/01/2022 - Present (continuous updating)
Orifice Exponent Minimum Usage Period*
=5 e R — 12:00 AM [C) - 04:00 AM [C)
workseaces Pressure. Ass{®uramers " c
e Length of Li
ength of Lines,
X MNF LA, Len gm of Mains,
TooLs (o e J1406_Pressure._... g d (0] sstimate o zonat Usage
25w P — Number of
i Connections
& k2 Onfce Exponent
mmmmm
navGER Plastic -
fa
ToNs CDRL
(Unavoidable Daily Real (nfrastructure Leakage 8486_Pressure J1404_Pressure €3 +4 .
(Current Daily Real Loss)
Loss) Index]
s \ Specity the associated pressire sensors
oa
UDRL (Unavoidable Daily Real Loss)
Length of Lines* Length of Mains
3 6
Number of Gonnections
& 388
soun

The infrastructure leakage index uses the leakage or non-revenue water as a percentage
providing a KPI that can be benchmarked and compared across networks or zones of different
sizes. It essentially takes the current real loss and divides it by the unavoidable real loss. The
unavoidable real loss is an estimate of the loss expected in the network based on length and
size of pipes and number of collections. It is typically calculated by the hydraulic model, in this
case InfoWater Pro.

DMA 4 ILI  intrastructure Leakage Index for DMA 4

Configure  Calculated Result

In Info360 Insight, this is all
calculated automatically, 2o 150 I D 5 50 D 5

updated in real time and \
, / \
J\ ,M\J \AJ i ——

available to everyone in your
operation over a browser. L

¢ N~ NI AN A \/‘\_,\J\_/\ﬁ\/\w\w\
/

25. Apr 5. May 23. May 6.Jun 4

+ Aug 1, 2022

—..

7.Mar 6

® o

|y.wm‘ e i o bl .WWW‘MM&W%‘& w-va«w*“v“w,”'*

14 Mar 28 Mar 10 Ap 25. Apr 9. May 23, May 6.Jun 4.3l 1. Aug

— U — Minimum Nightly Flow ~— Mass Balance - Usage
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Patterns .
DMA 4 May 2022 Pressure Pattern

Configuration Calculated Result

These are the
diurnal or daily o
patterns for
different

sensors and ©
calculations.

Value
w
H

Period

20
) III }
0
0 1 2 3 4 5 6 1 12 13 14 15 16 17 18 19 20 21 22 23

Since water usage and flow is very cyclical, you can automatically calculate
these patterns for different sensors like flow rate, pressure, volume and different
pattern types. These demand patterns and seasonal trends can help predict and
adjust for what is likely to occur. And in your hydraulic model such as in
InfoWater Pro, you can use these for demand estimation.

DMA 4 May 2022 Pressure Pattern

Conf{zuration  Calculated Result

Sensors Type Sensors®

Flow Rate - PZM4_Demand (3 -

Pattern Type*
Hourly (24 points in 24HR) -

Value Muitiplication Factor*

1

® o
(@® Time Range
Start End
05/01/2022 (o] —  05/31/2022 i) Foed Perod

Specify a time range

(O Time Offset in Days

1

Tank Level
Flow Rate
Pressure
Volume
Level
Temperature
Status
Power
Setting
Head
Turbidity
Virtual
Billing
Current

Other
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Pump Efficiency - P-100  r-100 Efiiciency

Configuration  Calculated Result

-+ Data Source -+ Constant Value +

Input

P_100_Power_Output
P-100_Power_Output

Output
\ ’/ P100_Efficiency

, P_100_Power_Output / @P_...
Input

P_100_Power_Supplied
P-100_Power_Supplied

Name*

P100_Efficiency

Just two simple data sources with Ouput Tpe

Other

a bit of division and multiplication,
and you can compare and
benchmark the efficiency of your
pump operation.

Purﬁp Efficiency - P-100  r-100 Efficiency

Custom Analytics

Each operation also has its own KPlIs
and metrics that need to be calculated.
For those there are Custom Analytics
which is exactly what it sounds like.
You use your real time sensor data and
automatically apply mathematical
functions and operations to calculate
almost anything.

Here is an example of a custom
analytic to calculate pump performance
and efficiency.

Unit

v No Units v

® © Q Functions @ Nodes

@P_100_Power_Output / @P_100_Power_Supplied * 100

Configuration Calculated Result

Zoom 1d 1w 1m 3m 6m 1ly YTD Al

75

50

kw

Jun 11,2020 — Aug 25, 2022

! ° H’l‘
M4 ) b | iwa
25 Ij l.\'L .
i A
WA
0
Jul 20 Oct '20 Jan ‘21 Apr ‘21 Jul'21 Oct '21 Jan ‘22 Apr ‘22 Jul'22
[[I— s - — |
s S A aorastnmnasseisnrvsspn s S WA i DT TP —— |
— P_100_Power_Output — P_100_Power_Supplied — P100_Efficiency
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Tank Turnover at T5004

High Tank Turnover Rates Promote Better Water Quality

Configuration Calculated Result

-} Data Source - Constant Value

Input Input

Tank_Level_Minimum Tank_Radius
105 25

Above is a more advanced example
that calculates tank turnover. In
custom analytics you can string
together values and data sources,
and with a little bit more math you
calculate KPIs that have not been
created in the system yet.

There are many useful functions
such as average, highest, lowest
and more, with more being added
by our development teams with
each release. That is one of the key
benefits of a cloud-based SaaS
application. As new functions are
added, they are available to you
immediately with no additional cost
or upgrade process. You always
have the latest and greatest.

Input Input Input

Pi L Aver_Operating_Level
3.14159265359 122247

T5004_Flow_Rate_IN
T5004_Flow_Rate_IN

Output
’( T5004_Tank_Turnover |,

(@T5004_Flow_Rate_IN *1440)... ’

_ e
\inliime

Edit Output

Name*

T5004_Tank_Turnover

Output Type Unit
Other v No Units -
Expression ® = (7] Funojions @ Nodes

| -
(@T5004_Flow_Rate_IN *1440)/(@Aver_Oper——
@Tank_Radius *@Tank_Radius *7.48052) Average

average(TimeSeries)

Head
Validate head(TimeSeries)

Highest
Interval highest(TimeSeries, [Period])
Daily If-Then-Else

if(ConditionExpression, ThenExpression,
ElseExpression)

Lowest
lowest(TimeSeries, [Period])

Simple Moving Average

You can add theses custom analytics and any other analytic to any workspace, and it is

automatically updated.
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Alerts

Now you can use all this information to make sure the right people are aware immediately of
anything they need to take action on.

Alert Overview

& Aerts Lt Alert Criteria

HIGH PRIORITY ALERTS LOW PRIORITY ALERTS INFORMATIVE ALERTS RESOLVED ALERTS
Alerts created in the last 24n Alerts created in the last 24h Alerts created in the last 24n Alerts resolved in the last 7 days
Total High Priorty Alerts: 0 Total Low Priorty Alerts: 0 otal Iformative Alrts: 1 Tots R

10

Alert Priority Sensor type
Q Allprioriies ~ + Al types. v
Name Priority Sensors  Sensor Type Resolved Date/Time Resolved By Status Last Event Occurred
® )
TSODLL@V@\@ 1 Tank Level - Open 08/25/2022 - 9:51 AM

In the alert example above and below, there is one alert that has gone off. This is just an

informative alert set-up to provide updates on tank readings. Here you can see when and why
based on the specific criteria as well as who was notified.

000 @ oo x [ info3so

x| + v

<« C (@ info360.com/aler 7aad 6 x B@ » = 0@ (e 3)
% Bookmarks @ My AutoDeskOne B3 Imowze B3 Osprey © Messages & GOrve M inbox @ GMaps B3 School B3 Python B3 Cheatsheets B3 BigData B3 Vacaton @ Router @ tainspark 2 OspreyVision|As. B3I Mac @ router » | B9 Other Bookmarks
I Info360

[0} < All Alerts

CELil  T5004_Level

m
e Details Alert History Criteria
=] Orina Dite Generated Prioty__ Resoted D Resohed By PR EEAED. S =0 Sensor Type Operator
) 07/18/2022 - 9:22 [ wromwame + - Tank Level T5004_Tank_Level  Greater Than 128
AM 08/25/2022 - 9:2... TankLe... T5004_Tank_.... 128.4
o Location ’
o Lec - = 08/23/2022 - 9:2... Tank Le... T5004_Tank_.... 128.06 Tank Level T5004_Tank_Level  Less Than 114
+
s + Bamako 3 ano~—NDjamens Tank Le... T5004_Tank_... 128.41
= st lon s ki P “ K - Date/Time Generated ankLe tank
s Tamalg Be0IN { Moo 08/08/2022 -
: geria T AM Tank Lg.. T5004_Tank ... 128.39
.\ o R erooh i 08/08/2022 - 11:... Tank Le... T5004_Tank_... 128.28
Aian
X 1 N
Equatoris.
TooLs Suines
Republicof  Demo
theCongo  Repul
o /% thec
g Kinshasa
INCIDENT P Kanan
VANAGER 2
Gt Lusnda
3
@
PP STA- Logito Angola
Tions
{@Imapbox! ()
&
oxm
Notifications Active Incidents
Dates Sent Recipents
-9:21 AM  hunter. om
&
o -9:22 AM com
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00 g im0 x @ Info360

x| + v
€ C Y @ info360.comfaler 44439 6« B @ » = 0@ (Upsate :)
% Bookmarks (@ My AutoDeskOne [ Innovyze ES Osprey @ Messages & GDrive M Inbox @ GMaps B3 School B Python B Cheatsheets B BigData ES Vacaton @ Router @ trainspark ) Osprey Vision|As.. ES Mac @ router » | B Other Bookmarks

I Info360
0 < Al Crteria
o i iteria - Pi O s | |
Edit Alert Criteria - Pipe_Burst_DMA4
m Expressions  Notifications  Alert History
we
=) General
ssssss Give your alert a desciptive name and setts priory
priory Status
a High - Enabled -
s
=
wosseaces ® o
@® Physical O Virtual
TooLs
.
Sensor Operator Value

ncioa

amoer V8008_Up_Pressure (<) Less Than - 110 X
@

FL Sensor Operator Valve

V8008_Flow_Rate (>) Greater Than - 775 X

The alert configured above is more sophisticated and tries to identify a potential pipe burst.
Different expressions can be strung together including sensor readings along with configured

analytics such as mass balance, pump efficiency, tank turnover and others. Alerts will detect if
they get out of normal operating range.

By adding in various and specific conditions just those conditions that warrant our attention are
identified to avoid unnecessary notifications. You can also control how often they are checked -
real time, hourly or daily - and who should be notified. With timely notification a team can get
into the field quickly to limit the number of customers impacted.

Now let's say a pipe bursts. What happens then?
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Incident Manager

eoe B info360 x [ Info360
¢« C (0 @ info360.

x| +

2220 h % B @ » =0 .\updale )
M inbox @ GMaps B3 School ESJ Python ES Cheatsheets ES BigData ES Vacation

@ Router @ tainspark D Osprey Vision [ As.. B3 Mac @ router » | E5 Other Bookmarks

* Bookmarks (@ My AutoDeskOne B3 Innovyze B3 Osprey @ Messages & G Drive

I Info360

(0} < Alincidents
bl Example Pipe Burst

m = Timeline Z Impact
e
Details Location
=]
mmmmmm
Incident ID ocation Status y
P} 1 West 6th Avenue Frontage Road,
nsas Lakewood -
Date Created Incident Type Source
B 04/14/2022 - 9:29 AM Low Flow/Low Pressure Manual 2
b ® o s ¢
Created By Asset 9
5% Tim Medearis 8165
TooLs
Description
- ample of emergency preparedness planning for potential pipe leak event ve Frontage Rd W6
Example of d lanning for potential pipe leak W 6th Ave Frontag:
INCIoENT
MANAGER
@ [Tg Investigation o)
PP sTA- Impact
TioNg (53 Wéth Ave Fuy ) Wit
Note
I 29 Complaint &)l 25T © Mapbox © OpenStreetMap Improve this map
o
& Alert
Create Activity i,
04/14/2022 -
932 AM g Event Time Water Loss Service Level Minimum Pre Service Level Minimum Duration incident Duratio
& 4 months ago - 0.25 Mgal/d 50 psi 30 min 12h
oun

The alert can be pushed to an incident which is a situation or event that needs to be monitored
and managed. If there is a pipe burst, it is high priority. Within incident manager, you can create
an incident and provide an overview, location and asset, and then maintain an activity timeline

logging when a field investigation gets created adding notes and any customer complaints - all
tying back to the original incident.
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o0 e B nfo360 x [ Info360 x|+ v

<« C 3 @ info360. 3df6 72220 hw M@ » =0 .\\Updale :

* Bookmarks (@ My AutoDeskOne B Innowyze B3 Osprey @ Messages & GDrive M Inbox @ GMaps B3 School B3 Python B3 Cheatsheets EJ BigData [ Vacaon @ Router @ trainspark @ OspreyVision|As.. B Mac @ router » | B3 Other Bookmarks
I Info360

) < AllIncide

Alincidents
q Edit Detalls | v
Ll Example Pipe Burst _
m = Timeline e Wpsc!
e
& Properties Location 7 Interactive Results
ssssss
Main asset v el a
8165 do wige! £ 3
o) o ines (&3 Edn st V) il 3
Creaied it ] & Edgemont ©
= 04/14/2022 - 8:32 AM & it Wenae 2
b ad
b ol o ©
3] i aris 5D @ 2 a
RKSPACES inciden E e ® o s S Jefféo Stadium 5
12 hours 04/13/2022 - 8:31 AM %
- 0 + Weoysud i
xR . Saint Anthony
TooLs ) Road, Medical Campus
Sports Compiéx (670 Lak
\NCVDENY N GREEN
z . O® . o
— Wiliam Frederick - VILLAGE W Mississippi Ave
mapbe fayden Parl
@ @ \ PP © Mapbos 6 Opensirethiap mprove this map
PUMPSTA
Tios
55 INCIDENT IMPACTED CUSTOMERS CUMULATIVE CUSTOMER AFFECTED TIME
oA
1 70 ¥ Download CSV 67 1 6 7 .
customers days hours minutes
Scenario Create Scenario Valve Configuration
- Name Date Impact Status

Valve ID Location Current Status Target Status. Target Time

Leveraging the power of digital twin simulation, you can run an impact assessment using your
own hydraulic model and your live SCADA data - combining Autodesk’s industry leading
simulation tools like InfoWater Pro and WS Pro with the power of the Info360 cloud platform.

Let’s use this capability to assess this burst incident. Using the event water loss, the resulting
minimum service level pressure and minimum service level duration, and how long the incident
lasted, you can create different scenarios for what could happen. In the case where you do
nothing to mitigate, the heat map shows 170 customers would be impacted for a cumulative
affected time of 67 days — that’s adding up the impact for all impacted customers.
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Pipe Break 12662

= Timeline 7. Impact

Properties Location " Interactive Results

Main asset ChinaHills State Park
12662 +
—— @ . -
08/03/2021 - 2:19 PM
R
Created by
Ayden Baran AUER Yorba Linda QO a
12 hours 08/03/2021 - 4:00 AM O CO
Buena Vista Ave cLus
Esperanza saully
= Orangethorpe 4 ©
O o
oo™ SNQ}... e
)= =
oA =
(DT &Y © Mapbox © OpenSireetMap Improve this map

INCIDENT IMPACTED CUSTOMERS CUMULATIVE CUSTOMER AFFECTED TIME

932 customers 1 69 days 1 hour 1 3 minutes

Above is a different incident which provides a great example of the potential impact of planning
and taking quick action. The original impact run showed an impact to over 900 customers and
156 cumulative impacted days.

By isolating this zone, this best-case scenario shows just 41 customers impacted for a
cumulative 13 days. And it's not just about reducing outage time, just think about the water
you're saving.

ichury Ry +
21 - 2:19 PM
s: uration Greated by
30 minutes Ayden Baran &
5 &

Incident Duration Event start time (
12 hours 08/03/2021 - 4:00 AM

& 0

S

o
Esperanza
Savi Ranch

© Mapbox © OpenStrestMap Improve this map

® o

INCIDENT IMPACTED CUSTOMERS. CUMULATIVE CUSTOMER AFFECTED TIME

3 "
41 customers 1 3 days 3 hours 30 minutes
Scenario Valve Configuration

Name Date Impact Status Valve ID Location Current Status Target Status Target Time

Response 04/21/2022 4:41:02 PM 4 months ago 13d 3h 30m H V_3000 Yorba Linda Boulevard, Yorba ... 04:00 AM - 12:00 PM
Response 04/21/2022 4:39:28 PM 4 months ago 156d 23h 52m : V_2605 Yorba Linda Boulevard, Yorba . 04:00 AM - 07:00 AM
Impact Run 1year ago 169d 1h 138y GuTDATED V3323 Village Center Drive, Yorba Linda 04:00 AM - 11:00 AM

You can also view the interactive simulation results showing the impact over time and the
number of customers affected using the time series results from the hydraulic simulation.
Comparing the default response with the potential mitigation scenario reveals a pretty dramatic
difference helping you decide the best course of action.
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InfoWater Pro with Info360 Insight

BBEo-o- - Purplelown - Layes - ArcGS Pro 7 - 8 x
Map  Insert  Analysis  View  Edt  Imagery  Share | Infowater Pro P Command Search (Alt+Q  Hunter (Innovyze) - @ &
P B o [ (7 cnoomie Bosouow [ OO 41, 00 5 B KD ttux & SF ¢ Ou- QE gt
k + Insert + (7] EditSelection 4 Locate Node IR 1) 2 i 4 POl SR o = b seloyer
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Let’'s see how Info360 interacts with Autodesk hydraulic models like InfoWater Pro. The screen
shot above illustrates how simple it is to publish a model to Info360. Under the project you'll find
a little raindrop that uploads the model data to Info360.com.

#, Upload Model to Info360 0 X
You can also
select your Selected Scenaro:  JULY16, Max Day calidration Cument Tenant:
scenario and £ Exwot natmost and essat teer |
choose what you e
. Model Fieid Advanced...
want to publish Ao e o Sextia
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¥ Pump Pump MO pump
/| Control_vaive Valve MOID control_valve More.
v Pee Ppe MOID poe
v Service_valve service_valve More...
W Customer customer More...
1 Fitting fitting
[ wel wel
[] Hydrant hydrant
[ Pump_station pump_station
[] Non_return_valve non_return_valve
[ Float_valve float_valve
[ Flow_meter flow_meter
® o
[ expon modeitie [ Expon ive dsts mepping
Output Path: [C-\sers\Hunter Spans\OneDrive - pleTown OUT " Browse | ‘
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& Live Data Adapter - Sensor Configuration

Info360: <Hunter Sparks> « Data Connection

The integration is
also 2-way with a
live data adapter

=} SCADA Event Manager

Pattern | Publish Results pd
%3 Batch Import * Batch Export © Add Sensor m
#  SensorlD Sensor Type Description Element Name Element Type Actions

P-100_Status

Pump Initial Status

P100 Status

P-140_Flow_Rate Flow P140 Flow Rate

WTP100_Flow_Rate Flow WTP100 Flow Rate

T5000_Level Level T5000 Tank Level

T5004_Level Level T5004 Tank Level

2 VB006_Flow_Rate Flow
V8008_Flow_Rate Flow

P-120_Status Pump Initial Status P120 Status

Use the differences

V8006 PRV Flow to Pressure Zone

V8008 PRV Flow to Pressure Zone

bringing data from
Info360 Insight into
your hydraulic
model. You can run
a gap analysis
comparing your
hydraulic model
simulation run with
the actual operation
of your network from
Info360.

x
x
x
x
x
x
x
x

SASESEN SIS IS IS

or gaps to S ] oo 55 4 o 8 8 © e e ST
recalibrate the 3
junctions, pipes and e

pumps that have N o e

discrepancies. n BT = MW e
Changing settings 3 . .

and controls in the £

hydraulic model so £

they better match

actual performance C

under different I
conditions creates a

more accurate model.

& Pattem Preview - o x Youcan also bring in the
diurnal patterns that were set-
up previously in Info360.

e Select the patterns you want
to use for your different
" . DMAs or zones. These
M Zone 1 Diurnal : 1.55481064118109 .
N DMAT : 038634162 patterns are continuously
, II updated in Info360 so you
i can use them as demand
. patterns in InfoWater Pro.
You can also upload results
: of your model runs to Info360
, 0 o o . @ Insight and so you can share
Sequence and compare them in the

cloud
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Parallel Simulations with the Info360 Digital Twin and WS Pro

Taking a look into the future, Info360 will drastically improve the scalability of hydraulic
simulation modeling by enabling massively parallel simulations of digital twins in the cloud. Say
you need to run 1000’s of simulations to do risk analysis across different scenarios for design,
planning or maintenance. These scenarios can take hours, days or even weeks to run. With
Info360 they can run in parallel in minutes leveraging the near unlimited scalability of AWS.

Below is a hydraulic model of a water network in one of Autodesk’s water modeling tools, WS
Pro. The model has over 1450 pipes or links. What if you want to run a risk analysis of the flow
reversal that might occur if any of these pipes were to close or block. The example below
illustrates closing just 1 pipe requiring 1 simulation run. To do the risk assessment, 1450
simulations have to run each closing a different pipe.

Model Group - Master Database [InfoWor... ' X

DERN-A-%TQ

\,\
,
884888

08888837 7

,,,,,,

" WSPro runnlnga 1450 link water network simulation with 1 pipe closed highlighted in yellow.
WS Pro has a feature called Generalized Multi-Run or GMR that can stage these simulations

and produce a data cube of the results, However, GMR is limited to the capacity of the desktops
or compute servers available to that user or site.
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Why the Digital Twin is in the Cloud

In the near future, instead of running just 1 simulation at a time, you can speed things up using
a digital twin running on Info360. Here as example 1450 WS Pro digital twin simulations
running in the cloud. Those highlighted in green are complete and those highlighted in blue are
in progress. The rest are waiting for everything to complete. These 1450 simulations complete
in under 15 minutes.

B (40 Bends Ao Tien  Wedes New
“ v A . s O rd NSy
Peatrd Comp Pnmtry ntanane | Lotwasarss WS Py 200 L1 |

veevwl

FFFFRPREOERREETY

AR R RANERRRRRE

» wored
L -
[

Ao dui Grang  Marter Cistabane [bet ok wa 4 B Demats o, RunCommat  Jub View

WS Pro running 1450 simulations in under 15 minutes using Info360 digital twins.

Cloud simulations use AWS Fargate which is a serverless compute engine that provides
massively parallel scalability. Each set of simulations is starting up, configuring the model, and
setting conditions for each specific scenario. In this case, each scenario closes a different pipe.
With the integration between the desktop and the cloud coming soon, the user can instantly
launch their digital twins in parallel running 1000’s of scenarios on AWS, but with the desktop
tools and user experience they are comfortable with.
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Expanding The Potential for Analysis
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These are the final results with 62 pipes highlighted in red indicating where there is high risk of
significant reversals if that pipe were to get blocked. This type of analysis helps focus where
maintenance would have the most impact.

< Obi ID : gmr: Seric
1%l Line Colour
#NOT

- / =

T
Bhwww s

Here is a different view showing where there is a high risk of reversal. For those pipes in black
almost anything triggers a reversal, and hence the need to focus on mitigation.
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Upping the Scale, Asking Bigger Questions

Instead of a 1450 links, to the right shows a more
complex 12,000 link model running over 3,500 different
scenarios. In this case, 75 different servers were
launched in parallel. Everything completed in under an
hour.

And there is no significant additional cost for increasing
the speed and collapsing the time. 75 machines
running in parallel takes almost the same compute
resources as running 1 machine 75 times as long.
There are some additional start-up resources, but the
difference is generally not significant for typical model
and scenario complexities. It just completes faster.

It will be game changing when anyone can simulate !
and analyze all the potential scenarios that quickly. It

will change the nature of the questions that can be

asked of digital twins and what is considered possible.
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Info360 Plant

Operational Intelligence for Water and
Wastewater Treatment Plants

©0 0 g oo x  + Y
< C (3 @ app.info360.com an x B e » 0@ (v i)

% Bookmarks (@ My AutoDeskOne B Innowyze BS Osprey @ Messages & GDrive M Inbox @ GMaps B3 School B3 Python B3 Cheatsheets B3 BigData B3 Vacation @ Router @ trainspark @ OspreyVision|As.. B3 Mac @ router » | B3 Other Bookmarks

I Info360

@ Water Treatment Plant Summary*

Treatment Plant Intake System Demand Pressure to Distribution Effluent CL Residual Effluent pH Effluent Turbidity
31.47 MGD 31.13 MGD 105.90 psi 0.82 ppm 7.57 pH 0.04 NTU
a a [~} s a

Influent Pump Station Analytics

48 HR Influent Pump Station Cycles Influent Wet Well Levels

Info360 Plant is our newest offering for the Info360 platform. It focuses on helping water and
wastewater treatment plants operate efficiently and effectively. Info360 Plant leverages the
power of the Info360 platform and extends many of the features of Info360 Insight that were
presented previously including Workspaces, Alerts, Incident Manager and the robust integration
to SCADA and other data sources. Rather than review these underlying platform capabilities,
let’s focus on what’s new and how this all works for plants.

Like Info360 Insight you start with your dashboard, but here the point of focus is the plant
process flow providing a visual interface for the plant digital twin. One of the important new
capabilities is the ability to create or upload your own process flows and link them to your
facilities, operations, and real time sensor data feeds. Here is a sample process flow diagram
for a water treatment plant. But this is not a static image.

Page 35



AUTODESK
UNIVERSITY

Interactive Process Flow Diagrams

©00 g w0 x  +

€ > C (3 @& app.info360.com

* Bookmarks (@ My AutoDeskOne B3 Innovyze B3 Osprey @ Messages & GDrive M Inbox

INDIVIDUAL CHARTS,
Assc

o

Name
Historcahart
Raw Water Resenvoi Level

<]

Raw
Gauge Chart

[<]

Faw Water FillLovel Raw  Table Dashlet

Raw Water Anmonia Raw  COMBINED CHARTS
Raw Wator CL Rosicual . . Historical Chart

Raw Water Conduciiviy Lovel

Raw Wator Dissolved Orygen

Raw Water Hydrocarbons

Raw Wator KMNO4 Rosicual

Oooooooao

Raw Water Oxygen Reducti.

a

Raw Water Torp.

Rows per page:

v

Q GMaps B3 School B3 Python ES Cheatsheets B3 BigData B Vacation @ Router @ trainspark %) Osprey Vision|As.. B3 Mac @ router

a o B » 0@ i)

» | B3 Other Bookmarks

When you click on an operation or facility, a list of the associated sensors and types appears

along with their latest
readings. This process flow
is interactive between the
user, the plant and its digital
twin. Select Raw Water from
the diagram and see all the .
influent data. And if you need
more information, select some

Raw Water Reservoir Level

Zoom 1d 1w Im 3m 6m ly YID ANl

sensors along with the type of TR

chart, and it drops onto the AT AT A R N
dashboard. You can drill into
a range of time to focus on a
reading that does not seem right.

Plant Effluent Turbidity

Zoom 1d Iw Im 3m 6m ly YID Al Mar 30,2022 — Apr 14, 2022

@< + Plant Effluent Turbidity: 0.06696
o

9. Apy 10. Apr 11 Apr 12. Apr 13 Apr 14. Apr

— Plant Effluent Turbidity ~— Plant Effluent Turbidity Lab

them on your dashboard.

Apr1,2022 — Jul 24, 2022

You can compare charts.
Here turbidity sensor
measurements are
compared with lab
measurement to see if there
are inconsistencies. The
key is how easy it is to take
information from your
process and create
sophisticated interactive
visualizations and drop
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@ Water Treatment Plant Summary*

Treatment Plant Intake System Demand
47 MGD 3 M(
=] =]
Q_ Flow Al
(m] Name Type
a Ozone Flow to Contactor 1 Cham... Flow Rate
(] Ozone Flow to Contactor 1 Cham... Flow Rate
O Ozone Flow to Contactor 1 Cham... Flow Rate
O Clarifier Outlet Flow KMnO4 Resi.. Other
(] Clarifier Outlet Flow TOC Other
O Clarifier Outlet Flow Turbidity Other
O Clarifier outlet flow Turbidity Lab Turbidity
O Filter 4 Effluent Flow Flow Rate
O Filter 1 Effluent Flow Flow Rate
a Filter 3 Effluent Flow Flow Rate

Rows per page:

10v

Pressure to Distribution

Latest Value

54.00 SCFM

4.00 SCFM

453 mg/L

0.59 NTU

0.28 NTU

4.60 MGD

4.61 MGD

4.65 MGD

Association

Contact Tank 1

Contact Tank 1

Contact Tank 1

Clarifier

Clarifier

Clarifier

Clarifier

Filter 4

Filter 1

Filter 3

OOEG

Effluent CL Residual Effluent pH Effluent Turbidity

Like maps, process flows are also
searchable as well, so you can find
assets and facilities in your process
digital twin. Here you can see where all
the flow sensors are in this operation.

Use the list icon to see the detailed
results and narrow down the query to
just the sensors you are looking for. Of
course, you can instantly drop
comparison charts on the dashboard to
review more detail.

Right under the process flow, this example overview workspace has the primary metrics used to
drive the plant including inflow and total demand along with pressure and key water quality
measures. And again, you can drill down to more detail over the last 24 hours.

All of this is fully configurable by you.
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Plant Analytics

Influent Pump Station Analytics

48 HR Influent Pump Station Cycles Influent Wet Well Levels

Influent Water Quality & Flow

Let’s review the other types of analytics you can track for the plant. Above shows more detail
on the influent and the inlet pump station including which pumps have been operating.

The candlestick charts provide a great way to identify anomalies like the one indicated by the
blue arrow, and you can drill in to get more detail. Below is a great comparison of inlet water
quality and flow that can help reveal correlated events.

Treatment Facility

Clarifier

Date/Time Sensor Name Close

24/07/2022 - 04:30:00 PM Clarfer Outiet Flow KMnO4 Residual o

24/07/2022 - 04:30:00 PM Clarfer Outiet Flow TOC 452695

Ferric Cost

1,560.62 $/day

Filters

Filters Performance

Above is a schematic of the clarifier along with a picture. Note that these along with P&IDs can
be tagged to allow you to interact with the digital twin.

On the bottom right, see how to compare operations using side by side comparison charts to
identify potential inconsistencies. Clearly there are issues with filter 4 turbidity.
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Disinfection Z
Contact Tank 1
DaterTime & Sensor Name Close
Automatic Ozone Injection Filtration and 200772022 - 044500 PM ontact Tank 1 Chamber A Ozone Resicual 0dsst9
Recirculation System for Iron, Manganese
200772022 - 044500 PM ontact Tank 1 Chamber B Ozone Resicus 000047
Ozone Injector Storage Tank / Automatic
Creates Micro Contact Column Filtration System ST002 - OUASI0 P14 Oasieck Tk | Pusktend .
Bubbles
~
Pump, = OWOOW® - E96
Pressure Tanks
Airor
Oxygen Contact Tank 2
Feed
DaterTime & Sensr e Close
Ozone 24/07/2022 - 04:45:00 PM Contact Tank 2 Chamber B Ozone Residual 0.00018
Generator Recirculating Filtered Clean, Filtered
From Well Water Line Back to Tank Water to House
200772022 - 044500 PM Contact Tank 2 Residual orise
~
D)(2)(a)(a)(s 7500
Total Ozone Flow Contactor 1 Ozone Flow Contactor 2 Ozone Flow Contact Time Ratio
110.00 gpm 50.00 gpm 60.00 gpm 3.30 CCT/RCT
0772412022 16:45:00 0772412022 16:45:00 0772472022 16:45:00 0772412022 16:58:00

/ \ N ;

Here are the contact tanks and ozone flow through the disinfection operation. It is easy to see
that all flows are normal using the normal zones on the gauges.

Below the analytics are tracking plant effluent including pump operation and comparative water
quality metrics over time.

Let’s go to the workspaces where you can make changes to this and any workspace.
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Plant Workspaces

00 g oo x4+ v
€ C (0 @ app.info360.com/workspaces an %« B e 0@ (v i)
* Bookmarks (B My AutoDesk One B3 Innovyze B Osprey (@ Messages & GDrive M Inbox @ GMaps B3 School B3 Python [ Cheatsheets B3 BigData B3 Vacation @ Router @ trainspark ) Osprey Vision|As.. B3 Mac @ router » | B3 Other Bookmarks
I Info360

BN viorkspaces ==

Description Owner Last Updated
08262022
ourz82022
ourze2022
owr182022

0822022

080872022

Javier Canty 0810872022

on0s2022

On the workspaces menu, there can be many different workspaces for different operations like
headworks or functions like capital planning or groups like process engineering and of course
personal workspaces. Let’s take a look at a personal workspace.

Javi's Tools * v Compeonent& oot Overvew s [ ] I
COMPONENT AND TOOL OVERVIEW

Influent Water Quality Historical Chart
Use historical charts to review historical events
and overlay various time series data sets to get
insights on correlations and

4

This workspace has some guidance on how these charts can best be used. Historical charts
are great at overlaying related metrics like influent and effluent water quality to see the
relationships and when there are inconsistencies.

Polymer Pump Feed Rate

Gauges are for current 7.57 gpd
information and immediate
status. And you can drill down S
to the last 24 hours easily.
v
[N
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Polymer Pump Feed Rate

Any of the charts can be modified
by just adjusting the settings on ) B ) B
the dashlet.

Polymer Pump Feed Rate

Reference Charts
Display Options
Download CSV

Download XLS

Delete

Polymer Pump Feed Rate

Configuration  Referance Charts

wwwwwww

Chart Properties
Polymer Pump Feed Rate
Polymer Pump Feed Rate

Polymer Pump Feed Rate

Display Options >

This is an interactive P&ID.
These images can be any
diagrams you currently use or
want to create. You can tag them
yourself or our process
engineering team can help.

,
o

Rows per page:

And when you click on an
operation you can see all
the sensors and metrics
associated with it.

Anyone can use Info360 Plant to do whatever analysis they want. Let’s say you were having
an issue with a clarifier and trying to investigate. You can quickly gather all the relevant current
and historical sensor data, charts, graphs, diagrams and document your findings right in a
workspace. You can save days or even weeks of work just gathering and analyzing the data.

Each workspace and dashlet can also be limited to a specific date range so you can focus your
analysis around the time of an anomaly to try to determine what happened and how to mitigate.
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Image Taggin

®00 g oo x 4 v
€ 3> C (0 @& app.info360.com/data/images an % Be 0@ (vedae i)
% Bookmarks (@ My AutoDeskOne E3 Innovyze B Osprey (@ Messages & GDrive M Inbox @ GMaps E3J School B3 Python ES Cheatsheets B3 BigData B3 Vacation @ Router @ trainspark ) Osprey Vision|As.. B3 Mac @ router » | B3 Other Bookmar ks

I Info360

Trpe Uploaded

PrG cuoar2022 - 332 PM
o202 - 329 PM
Cuo8r2022 - 328 PM
ayoar2022 - 321 PM

2022 - 10:08 PM
20772022 - 10 PM

/2022 - 7:28 PM

535 8 38 8 38 3

26/07/2022 - 10:22 PM Edit

T
Rows per page: ag maggy,
10v Delete

Above are examples of images and types that have been uploaded. Let’s tag the Process Flow
Diagram that is on our dashboard. Below see the blue highlights indicating this image is already
tagged. Click on a facility or operation that is tagged and see how it is configured. Assign data
sources or sensor groups. Link to other workspaces and facilities to easily navigate around the
information. Give it a name and an icon. And that is a tag.

To create a new tag, click on the tag icon in upper left. Draw a box around the facility. Select
the associated sensors searching by name. Assign groups, facilities or workspaces if
appropriate, add a name and icon, and save. That is how easy it is. Like tagging a photo.
Images are automatically updated throughout everyone's workspaces immediately - the benefits
of the cloud. You can do this yourselves or Autodesk has a team of expert process engineers
that can lend a hand.

Process Flow Diaggam

Association(s)

Faw Water Fil Loved Fuaw Water Fosorvor Lovel

(=

@

Raw Water Reservoir
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Tools for Plants

®0® g nf3so x 4+ v
€ 5 C (1 @ appinfo3so.comytools/ ant Be s 0@ ((wee:)
% Bookmarks (@ MyAutoDeskOne ES Innovyze ES Osprey (@ Messages & GDrive M Inbox @ GMaps B3 School B Python B3 Cheatsheets EJ BigData B Vacaton @ Router @ trainspark ) OspreyVision|As.. B3 Mac @ router » | B Other Bookmarks

off

Mass Balance Infrastructure Leakage Index Pattern Custom Analytics

Analytic Name Description Owner Last Updated
‘Ozone Chamber can.gm. tiso Brones. 160872022
WellCapacty Javior Canty 160872022
HSPS PUMP COST PUMP COST Javier Canty 1282022

ety Remaiing Usoful e Javier Canty 12082022
Total Ozone Flow tiso Brones. 20072022

Contactor 2 Ozone Flow iso Brones. 20072022

+
LR
L §

Contactor 1 Ozone Flow liso Brones. 26072022

Tools and analytics were covered as part of Info360 Insight, and they are very similar in Info360
Plant. Let’s just quickly go over how they can be configured for a plant. Some examples
include measuring contact time, capacity, pump operating cost, remaining useful live.

Looking at the Ozone Chamber
Contact Time, you can see how
to create key metrics using live
data feeds and mathematical
operations and functions.

Edit Output

Analytics can also be strung
together to compute

OzoneChamberContactTimeMIN

No Sensor Type

aggregations.
Expresson @ Functions @ Nodes
There is more coming in future O —
releases based on customer
feedback. -
v o KN

Facilities is a new capability tracks different operations and assets as a group to analyze and
visualize them independently. Alerts and Incidents are handled very similar to Insight

Everyone at Autodesk is very excited about our latest Info360 application — Info360 Plant. It
fills a gap in our offering to help our customers manage the entire water cycle - now including
the water and wastewater treatment plant. 1t makes Info360 a truly comprehensive digital twin
for water.
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Al, Forecasting and Optimization

Looking ahead, Info360 is becoming a forecasting and optimization platform based on
combining hydraulic and physics-based simulation engines with advanced artificial intelligence
(Al) models. Autodesk is integrating the machine learning and optimization engine of the
Emagin Al platform for water and wastewater treatment into Info360 Plant.

Above is an actual example of an Emagin neural network model working in combination with
other machine learning techniques. It is forecasting the water demand based on various
conditions and patterns at the plant. In black you see the actual demand while in orange you
see the forecasted demand. When fully integrated, these types of models and forecasts will be
available on Info360 dashboards, workspaces and reports along with all the other powerful
analytics discussed already.

Using the Al based digital twin of the treatment plant, the forecasts can be flushed through the
entire plant to forecast flows, pressures, reservoir levels, turbidity, BOD, and other water quality
metrics at various points in the process. These types of forecasts give operators and
managers a view of future conditions so they can respond quickly to a changing environment.
Most importantly, they enable optimization.
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Optimizing Setpoints

With accurate forecasts and a scalable plant digital twin, it is possible to recommend setpoints
by modeling and simulating different potential setpoints to find those which perform the best
under expected conditions.

Below is an example Emagin schedule of pump speed and valve position setpoints. It is
determined using genetic algorithms to efficiently explore potential setpoints, simulate the
impact on the plant using digital twins, calculate the resulting cost and energy utilization, and
finally select the best performing result. These digital twin simulations are performed in parallel
using the incredible scalability of AWS.

Next Forecast Setpoint () Forecast Setpoint

(BN RN N IGEEON NECEN R0 E o S GEO N e o —

With the integration of these existing Al models and optimization techniques into the Info360
platform, these recommendations and associated forecasts will be available in Info360
dashboards, workspaces and reports.

There are many optimization workflows that will be introduced. Below is an example of a
polymer dosing optimization recommendation used to reduce chemical costs and maintain
appropriate turbidity levels.

Next Forecast Setpoint () Forecast Setpoint

s

Similar models for aeration and blower setpoints, dewatering, disinfection and many other use
cases are also in the works. Autodesk is combining operational analytics for networks and
plants, cloud based hydraulic simulation engines running at scale, and advanced Al/machine
learning models — all together on the Info360 Saa$S platform. All built on the scalability of AWS.
All together Autodesk is offering the most powerful digital twin for water available.
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Info360 Asset

Informed, Actionable Infrastructure Management in the Cloud
Condition Remaining

Informing maintenance
and inspection

Info360 Asset is the
Asset Management
component of the
Info360 SaaS
platform. It focuses on
the workflow you see
to the right.

Rehabilitation
Planning

Operations &
Maintenance

It delivers data-driven capital and O&M plans based on the latest asset condition with highly
configurable risk models and prescriptive rehabilitation plans.

Info360 Asset works bottom-up asset-by-asset looking at the likelihood and consequence of
specific assets failing, and the available remediation and mitigation plans to avoid failure. It
rounds out the Info360 Insight and Info360 Plant operational analytics applications by
maintaining the assets that support those operations.

© 00 g info3s0 Asset x o+

<« G (@ assetinfo360. 41 14.60690 10024 _sewer_ ~N23-0. ) & B @ » O .
% Bookmarks (3 My AutoDeskOne ES Innovyze ES Osprey () Messages & GDrive M Inbox @ GMaps EJ School ES Python ES Cheatsheets EJ BigData ES Vacation @ Router @ trainspark ) Osprey Vision|As.. B3 Mac @ router » | B3 Other Bookmarks
I Info360
. Layers /' Style Editor
Assets [4] Other [1]
—_— 9 o sanitary sewer ~
Manholes % Cross Creek
Country Club " 3% =
1 Asset ld Asset Type Risk by Grade
XXXX000011  wwManhole
wwManhole#N23-010A
wwManhole#N23-014 - o 3 g [ stan Date InspectionDate  Quick Rating R
wwManhole#N23-017 N
= Negligible
Pipes
P - Low
WWPipe#N23-017-N23-010A £ . 52 g y b Medium 1
— High
.«
Napervile North — Exveme
Inspections o Ay
ccTv v
Manhole Surveys v
Other v
* Basemaps
iCity Streets
Best way to get started
South’S

W
s sateliite
& b Global Imagery enhanced with road and
orove o 5

Similar to the rest of Info360, it starts with the map view, but now with of all of the pipe and
manhole data for the sewer network. Info360 asset supports sewer data and recently added
water distribution assets. As in all Info360, it is fully searchable. You click on any of the assets
in view and see all their details and ultimately the relative risk for each asset, the rehab actions
that are assigned as well as individual inspections and geospatial data.
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Inspections
I Info360 Info360 manages all your
" inspection data, including
PR Inspections your PACP or pipeline
inspections and your
e MACP or manhole
. Qromyoms,,. & inspections. It handles all
- the associated data: who
‘ surveyed it; when was it

- surveyed; the material,
pipe, and much more.

The application calculates scores for all assets to evaluate their condition, and records all
defects identified within pipe and manholes. Focusing on PACP or pipe inspections, below is the
inspection portal. This is where users at the utility or contractors in the field upload their
inspection data directly to Info360. This table shows all the inspections coming in along with all
the associated data. There are also built-in workflows for Submission, Approvals and
Rejections.

I Info360
m Back
q Inspection Type v J New PACP Upload
o2 PACP Inspections
= Inspection List  Condition Summary
WSPECTION
'S Survey Dat Upload Date odia
»
s Q| project T T T - Staus - C (O [ Actionv
5]
2 Inspection ID Project Survey Date Uploaded By Pipeline Ref. (PLR) Upload Date Upstream MH Downstream MH Di.  Media Status
o
0O N o MikesTeam 07/25/2021-23...  Mike Maylone 08/23/2022 - 6:0...  N24-028 N23-009 u [ ) ]
R
;‘:}_ 0o ~ Rehab 2021 03/27/2021 - 12...  Mike Maylone 05/18/2022 - 83...  N27-0: N27-058 u (] Ao ]
O w Rehab 2021 03/27/2021 - 10:...  Mike Maylone 05/18/2022 - 8:3...  N27-0 N27-0¢ ) o |
O w2 Rehab 2021 06/06/2021 - 8:0...  Mike Maylone 05/18/2022 - 8:3...  N27-056 N27-055 D Q@  [[awenoven |
O w Rehab 2021 05/03/2021 - 12: Mike Maylone 05/18/2022 - 8:3. N27-054A N26-024 D @  [awenoveo ]
0~ Rehab 2021 03/08/2021 - 2:1...  Mike Maylone 05/18/2022 - 83...  N27-054 N27-054A D (] W
0O w Rehab 2021 05/14/2021 - 12:...  Mike Maylone N27-053-N27-055.0 05/18/2022 - 8:3...  N27-053 N27-05¢ D (] AvoR
0O w Rehab 2021 06/13/2021 - 10:...  Mike Maylone N27-052-N27-053.0 05/18/2022-83...  N27-052 N27-053 D Q@  [weewew
O w Rehab 2021 083/29/2021 - 9:2. Mike Maylone 05/18/2022 - 8:3. N27-05 N27-052 D Q@  [wrevew
0O w Rehab 2021 05/15/2021 - 10:...  Mike Maylone 05/18/2022 - 83...  N27-050 N27-05 D (] Ao ]
Rows per page: 1)(2)(3)(4) (s 25 >
10v Snowi gt
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A key advantage of the cloud-
based platform is the ability for
anyone to upload the data from
anywhere. Info360 handles all
the validation and security.

New PACP Upload

Inspection Format -

Select an Inspection Format

Info360 validates against the e e e .
PACP and MACP standard
with more standards coming. It
checks that all the media
required has been provided.

Drag and drop files here
Supported file type is .mdb

The process will also associate
all the individual defect images
with the inspection video, so e e e m— e em e e m— e ——e e —————————————ee———————————————————— J
during review and approval you
are able to review the images
and see them on the map.

Close

The inspection below has already been approved. You have access to the full CCTV video
which you can play at 2x speed. The system maps out each observation which you see in the
list. In this example a hole in the top of the pipe with soil poking through is clearly visible. You
can add any other relevant observations as well for future reference.

I Info360

Only Continuous
Search Code »

Distance Code Remarks

Starting manhole: 018-3520.0

PIPE HAS HOLE AT 9 TO 1 OCLOCK

Finishing manhole: 01B-3521.0
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= Observations

Map

Ratings

5

OVERALL RATING

Structural Score
Rating: 5 | Quick Rating: 5100 | Rating Index: 5

OVERALL QUICK RATING OVERALL RATING INDEX

O&M
Rating: 0 | Quick Rating: 0000 | Rating Index: 0

Notes

Notes

(©.mapbox:

© Mapbox © OpenStreetMap Improve this map

Above the system identifies the defects and where they occur in the pipe to be displayed on the
map. The arrow highlights where the defect is marked on the pipe and likely where the hole is.

Below is all the metadata gathered from the inspection that will be incorporated into the risk
scores.

General
Surveyed By Uploaded By Reviewed By Reviewer Certificate No.
Mike Maylone Mike Maylone 123-asc -
Owner P/O Number Work Order Number Media Label
k -
Project Date Time Sheet Numt
MikesTeam 07/25/2021 8:30 AM -
Weather e-Cleaning Date Cleaned Fl Contr
1 N 08/26/2022 - 7:00 AM N
Pu Survey Direction of Survey Inspect Technology Used CCTV Inspect logy | d
X U No No
| nar T n J; Inspe h Jy Use I 1! logy Used Other
No No No No
Status of Inspection Consequence of Failure Pressure Value
Cl -
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I Info360
m < Back —
. Inspection Type
L PACP Inspections T V)|
MACP
E Inspection List Condition Summary
epecons
' Overa Quik Sictural Quick S Quick
o Q 5 - Al > Al N [
5
9 Asset ID Survey Date - Overall Overall Quick Overall Index Structural Overall  Structural Quick Structural Index O&M Overall O&M Quick O&M Index
Y
N24-028-N23-009 07/25/2021 - 2:30 PM 5 5100 5 5 5100 5 0 0000 0
Ba N27-047-N27-048 07/03/2021 - 8:03 AM 9 5141 45 9 5141 45 o 0000 0
LA A 2 /2021 - 8:03 AM :
N26-011-N26-010 06/08/2021 - 2:30 PM 5 5100 5 5 5100 5 0 0000 0
N27-050-N27-051 27 512A 225 27 512A 225 o 0000 0
N26-022-N26-021 -9:111 AM 55 5148 262 36 5147 4 19 4132 1.
N27-054-N27-054A 03/08/2021 - 2:19 PM 52 5141 236 21 5141 3 31 312A 2,07
N26-029-N26-028 01/14/2021 0 AM 44 5141 3.14 42 5141 323 2 2100 2
N26-021-N26-017 12/13/2019 - 10:31 AM 5 5100 5 5 5100 5 0 0000 0
N27-058-N27-057 10/09/2019 - 9:11 AM 55 5148 262 36 5147 4 19 4132 1.58
N24-042-N24-041 10/02/2014 - 12:00 AM 114 5142 238 34 5141 2 80 4138 2.58
Rows per page: N (D () (s DG
10v Showing nd ummaries

Once approved, the inspection information becomes the condition for the likelihood of failure
score in the risk model. Above are listed all the inspections and pipe conditions that have a
grade of five which are all the worst-case pipes. Switch to MACP to look at manholes.

Risk Modeling

The next major workflow is risk modeling. It integrates fully with inspection management using
the condition data above. Below is the risk details report showing all assets with risk scores,
risk trend, total LoF and CoF and whether or not the pipe has any inspection information.
Finally, on the right is the overall risk grade that's been assigned. All this information can be
exported to CSV for additional analysis.

I Info360

A Risk Management Risk Service: Ready

Risk Detalls  Likellhood of Fallure Setup  Consequence of Fallure Setup  Risk Setup  Log

NSPECTIONS
Gondition Data
o
2 Q Grade - Al - c M
sk
& Asset ID Risk Trend Risk Score Total LoF Total CoF Condition Data Grade
N25-P031-N25-012 +1.022 6.402 5.044 1.358 9
8a N24-042-N24-041 +1.022 6.402 5.044 1.358 []
READ

N24-001-C05-068A +1.004 )

N25-017D-N25-017 1167 Export to CSV ) xmewe
N24-080-N24-012 +0.797 )

N24-027-N24-028 +1.022 (V] EXTREME

3 You are about to export 2600 records, would you like to continue?

N25-015A-N25-014 +1.022 9
N25-016-N25-015 +1.022 o
+0.742 (]

+40.887 Cancel m (] EXTREME

Rows per page:
(1)l2)03)(4)(5 260 >
10v N
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You can also just share a unique asset URL and provide all the information anyone needs nicely
formatted in real time from Info360, and all data in Info360 is continually updated as new
inspections come in and a new risk score is calculated.

To configure the risk model, first the system assesses both likelihood of failure (LoF) and
consequence of failure (CoF), and then an overall risk score is calculated. A different weighting
scheme can be applied to LoF or CoF to then define the associated risk rating.

I Info360
] .
E Risk Management Risk Service: Ready
Risk Detalls  Likelihood of Failure Setup  Consequence of Fallure Setup ~ Risk Setup  Log
=] —
mepecTONs
Condition Category
. @ If condition data Is present, use it exclusively for LoF Add Component
sk
& e N ywing .
DATS 0% 100%
Name Weight Use highest score from components as overall category score
Ba
ree
© Structural Peak 170} - 70 R
0% 1
© O&M Peak 120} - 30 %
0% 100¢
Add Category
Age & Performance History Discard Add Component
Category Weighting 0 . 50 %
0%
Name Weight Use highest score from components as overall category score
@ Install Date g 54 %
0% 100"
&
Ao @ Count of service requests o - . 46 %

LOF is based on the condition data and the PACP or MACP scoring system from NASCO. In
the example above, it is a custom risk model using 70% of the structural peak or worst-case
structural defect - like you saw in the image of the pipe
with the hole and soil visible. That pipe would be a
grade five and give this a high LOF score. There’s a Set Score
30% O&M or operations and maintenance score.

Step 2 - Score Setup for Install Date

Score Value

As you can see on the right, you can assign your own

score mapping so its highly configurable. You can also
use any other ancillary data and use categories for 1 1900 - 1924
things like age and performance history and much

10 < 1900

1925 -

more. You can even incorporate service requests from < .
the CMS system. This just illustrates the core 8 e 12
combination of flexible configuration with consistent ) — 1006 ®
methodology.

0 1997 - 2019
All these are fully customizable based on your needs.

0 > 2019

This is just an example.
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I Info360
EE Risk Management Risk Service: Ready
Risk Detalls  Likellhood of Fallure Setup  Consequence of Fallure Sgtp  isk Setup Lo
=} -
wepecTons
Add Category
™
o
Environmental Ir"pa(:t ‘ Discard ] ‘ Add Component 1
o
Category Weighting @ . . 25 %
Ba 0% s
e
Name Weight Use highest score from components as overall category score @
Proximity to Rivers .
0%
@ Proximity to Wetlands .
0%
Transportation Impact Discard [ Add Component
Category Weighting 125} - 28 %
0% 1
Name Weight Use highest score from components as overall category score
© Heavy travel roads 150} - 50 %
0% 1
Ao Close to Rallroad Y50 - 50 %

With the consequence of failure model, you can see how Info360 supports spatial analysis as
well. CoF scores can be based on the buried depth of the pipe and how close it is to
environmental factors like rivers and wetlands. You can include environmental impact,
transportation impact and cost to account for the difficulty of repair.

Below illustrates how to consider proximity to a sensitive water body or habitat and proximity to
railroads and heavily traveled roads using geo spatial data to calculate distance. You can even
include roads from the shared geospatial layer in Info360 or bring in your own tables and link
those to assets.

Edit Component m
Step 2 - Score Setup for Proximity to Wetlands
Set Score 5 Classes v Map
Score T Winfield ® Iy :
10 < 0 ft -
8 oft - 25 ft
5 261t - 70 ft
3 7t - 150 ft
0 > 150 ft

smnst

o

Barbe

95th St @ Rd Corne
@@ we

O,ma a2 Boli @sr
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I Info360
m Risk Management Risk Service: Ready Last Run was 07/18/2022 - 927 AM |  Run
we
Risk Detalls  Likelihood of Failure Setup  Consequence of Fallure Setup  Risk Setup  Log
=
werecnons
Risk Setu| " N
A P Overall Risk ® Added O Multiplied
™
s
- - - Risk  Weightin Max Score
LoF (Likelihood of Failure) e
&
oA Component Component Weight Category Category Weight LoF _@ . 50 % 500
0% 100
g@ Structural Peak 70% Condition Category 100%
e o — 50 % so
0&M Peak 30% Condition Category 100% 0% -
Install Date 54% Age & Performance History 50% Max Overall Risk Score = 10
Count of service requests 46% Age & Performance History 50%
Risk Grade
Pipe Material 50% Attributes 30%
Risk Grade Score Range
Slope 15% Attributes 30%
I Negligible 0-2
Installed by Contractor 10% Attributes 30%
I Low > 2
Buried in Soil 25% Attributes 30%
Medium > 4
Steel Thickness 100% Custom Inspection Data from SD 20%
| High > 8
CoF (Consequence of Failure) I Extreme > 8

Now let’s define the overall risk model using the LoF and CoF scores. You can decide to add or
multiply and mix them differently based on each operations modeling approach. Then assign
risk grades that will be visible as colors on the map.

Below you can see an asset with its risk details. You clearly see where the rating comes from
with the CCTV or closed-circuit TV data, its location, its properties and its overall score. This is
an extreme risk pipe with a total risk score of 6.4 out of 10 and showing how the formula that
was used to derive it.

Risk Details
DEFAULT RISK MODEL ‘ Overall

5.‘402 ) 1.353 ‘ 5;;04;: ' 4&% CoF + 52% LoF

Components

- LoF CoF
Component Name Score Weighted Score Component Name Score Weighted Score
Structural Peak 10 & 3.64 Proximity to Rivers 0 0
O&M Peak 9 1.4040000000000001 Proximity to Wetiands 0 0
Install Date - - Heavy travel roads 3 0.2016
Count of service requests - - Close to Railroad 0 0
Pipe Material - - Width/Diameter 4 024
Slope - - Capacity 10 06
Installed by Contractor - - Buried Depth 3 0.31679999999999997
Buried in Soil

Looking at its component scores, this asset is getting a high score because it has a structural
defect with a high O&M score, and it's a higher capacity pipe buried relatively deep under a
somewhat traveled road. Everything is transparent and traceable and accessible so your
operation can track the health of each asset and ultimately determine the right rehab plan with a
justified budget.
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Rehabs

Finally, the rehab decision
tree leverages all this
information to systematically
define a course of action - or
provide confidence in taking

Rehab Decision Tree

Decision Trees

IBarco Test Tree

ofB
° O

Create New Decision Tree

Israel Barco

PIPE

August 8, 2022 06:11...

IBarco Test Tree-copy

August 26, 2022 08:1...

isha.kalra 3

PIPE 2679 PIPE

Jeremy Zhai

Operations and Maint...

August 5, 2022 04:00....

2676

no action if for example the asset is getting replaced in three months. The objective is to
assign the appropriate prescriptive rehab action to each asset.

Below is an example O&M plan for cleaning pipes. You configure an intuitive step by step query
logic to get to a recommended action. You start at the top and work your way down the tree.

rue (110) False (2569)

TASE(TOY

True (7)

Farss (83]

Query

(

True (4) False (79)

To illustrate, the first question
is whether there is condition
data. Look at the rule to the
right, and it is based on
whether there has been an
inspection and how long it
has been since the
inspection. Select the source
of the information and the
field along the different
decision logic.

In this case the answer is a

yes or no. You can configure
your own rules with different
options to meet your criteria.

True (20)

Act

Query .
sk is H xt H True (2569)

Act

False (0) ‘ ‘ :

Actio

Does pipe have condition data?
Rule Configuration
Inspection

HAS_INSPECTION

Has_inspection Options

© Allows you to query

BOOLEAN

YES

L ] IS: YES

L] Since: 3650 day
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The logic continues down the decision tree ending in a course of action - in this case indicating
a priority for cleaning. You can also see how many assets go down each path, while ensuring
that all assets have gone through a methodical decision-making process.

If you have a specific budget or capacity for inspections, cleanings, and rehabs over the next
year, this process helps you assess the impact of your scoring and rehab decision tree so you
can get the biggest bang for your buck with the resources you have.

I Info360

m Back to Rehab Decision Tree
b Operations and Maintenance Plan
B Configuration  Results  Actions
specTions
5 Only show locked assets.
RISK Q Draft Rehab Action  ~ » c
E‘_?') (] Asset ID Rehab Action Total Cost Cost Calculation Draft Rehab Action
=
8-028 Pipe Cleaning (Priority 2) $3,000.00 Cost Override by: Mike Maylone Pipe Cleaning (Priority 1)
Ba 019 Pipe Cleaning (Priority 1) $3,000.00 Cost Override by: Mike Maylone Pipe Cleaning (Priority 1)
=
0-C11-031A Pipe Cleaning (Priority 1) $1,855.40 Pipe Cleaning (Priority 1)
0-T04-002 Pipe Cleaning (Priority 1) $4,250.30 Pipe Cleaning (Priority 1)
0-T05-001A Pipe Cleaning (Priority 1) $9,148.60 Pipe Cleaning (Priority 1)
Pipe Cleaning (Priority 1) $669.95 Pipe Cleaning (Priority 1)
136899 Pipe Cleaning (Priority 1) $3,313.55 Pipe Cleaning (Priority 1)
136900 Pipe Cleaning (Priority 1) $26,230.05 Pipe Cleaning (Priority 1)
136903 Pipe Cleaning (Priority 1) $7,405.40 N Pipe Cleaning (Priority 1)
136904 Pipe Cleaning (Priority 1) $29,424.00 Pipe Cleaning (Priority 1)
Rows per page: —~
1) 2 3 4 5 .. 268 >
10v )

Above are the final results, where the system shows all of the assets, the associated rehab
actions along with the estimated cost. Info360 calculates cost based on a unit cost - for
example by linear feet or meters - so the cost adjusts based on the specific asset.
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The Biography of an Asset

Info360 essentially tracks the biography of each asset. Its ratings, data, risk scores, rehabs,
inspections and more all in one view that any authorized user can access. Looking at the map
below this is the asset used in our examples above. All its data now shows itself on the map
with the other layers. There are the building footprints, roads, and then drill in to see inspections
including the geocoded defects. Hover over the pipe and see its risk score.

I Info360
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Info360 Asset provides a comprehensive view of all your asset information along with a set of
enterprise workflow processes to consistently inspect, assess, score and rehab your assets.

In combination with Info360 Insight as the digital twin for your water and sewar networks and
Info360 Plant as the digital twin for you water and wastewater treatment plants, Info360 Asset

helps maintain the assets that keep your core operations running smoothly.
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Info360 — Digital Twin for Water

Scalable and elastic, grows with the customer demands

Easier integration across business areas

Faster deployment. Real time product updates.

10T Technologies already in the cloud.

Delivers optimal operations, without the IT and software headache

Info360 provides the most comprehensive digital twin for the entire water cycle. Built on AWS, it
provides near unlimited scalability to grow with your needs. Autodesk continues to invest to
bring new products like Info360 Plant to market on the platform and enable comprehensive
integration between management, operations, engineering and asset management.

As a SaaS platform, it deploys quickly with no software installation and maintenance, and it’s
always up to date. It securely connects IOT sensor data to a powerful cloud based digital twin
platform that offers sophisticated analytic, simulation and machine learning models to optimize
the industries’ complex assets — without the IT headache.

Page 57



