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a What is a Digital Twin (DT) model?

INTRODUCTION AND
LEARNING OUTCOMES

a Steps in creating a data-federated
Digital Twin model

Engineering applications of a Digital
Twin model




OUTLINE OF PRESENTATION

 Flood Protection Authority’'s responsibility and HSDRRS

« Definition of a-Digital Twin (DT)

» Engineering & Operational use of a Digital Twin model

« Background of Digital Twin Pilot Study at 17th street canal pump station
- Field coordination and data collection

» Development of base Digital Twin model

» Static & Dynamic data type and their federation

 Engineering application of the DT model

» Key Takeaways & Lessons learned




Flood Protection Authority's Responsibility and HSDRRS

Role and Components of
Mission of the the Hurricane
Storm Damage
Flooq Risk Reduction
Protect!on System
AUthorlty (HSDRRS)



GREATER NEW ORLEANS HURRICANE AND SITORM DAMAGE RISK REDUCTION SYSTEM (HSDRRS)
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SOUTHEAST
LOUISIANA FLOOD
PROTECTION
AUTHORITY - EAST

East Jefferson Orleans St Bernard

Infrastructure Component Levee Districts Levee District Parishes

Permanent Canal Closures &

Pumps 0 3 0 3
Levee/Floodwall (miles)* 28 107 57 192
Levee Turn Maintenance Area

(acres) 730 1400 1400 3530
Flood Gates (land based) 12 200 32 244

Navigable Floodgates 0 6 2 8



DIGITAL TWIN FOR 17t STREET CANA PUMP STATION
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Definition of an Infrastructure Digital Twin

» Concept and Evolution of Digital Twins
*Virtual representations of physical objects/processes.
* Evolved from CADD > GIS > BIM > Laser Scanning.
*Not just a 3D Model

» Types of Digital Twins in Infrastructure
« Categories: component, asset, system twins.



A Digital Twin is a virtual
representation of a real-

world entity or asset,
synchronized with static and
dynamic data.

Specs
Drawings
Documents
Models
Analyses

» Geotech —
» OEM specs

+ |oT feeds
- * Sensors

* Drones

« Cameras

« LiDAR

» Point clouds

L - - .

3D/XR
Immersive
Visualization
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Timeline of
Change

Information

Al/ML
Analytics
Visibility

» Asset tags

» Work orders

« Maintenance
records

* Inspection
records




Bypass Gates

= (Component)

N I
e

17t Street Station (Asse) , Generator Room

(Component)
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Engineering & Operational Use of a Digital Twin

- Engineering Applications of Digital Twins
» Repository, direct measurability, spatial and conversational tools.
* Quick start-up on new projects using old information.

« Operational Benefits of Digital Twins

 Simulated training with multiple role/user profiles and stakeholder participation.
 Real-time monitoring, predictive maintenance, and comparative analysis.

* Integration of Digital Twin with Existing Systems

* Integrate with loT devices, inventory databases, and asset management tools
« SCADA and Controls — Robust Integration




Steps and Objectives of the Pilot Study
1. Field Data Capture >

4. Engineering 3. Base Model and Content
Applications (Clash Federation

Detection Simulation)




Field Data Capture
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Field Data Processing
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Field Data Processing
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Field Data Processing
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Field Data Processing
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Field Data Processing
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Field Data Processing
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Field Data Processing
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Field Data Processing
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Field Data
Capture

Exterior Drone
Photogrammetry

DJI M350 with Zenmuse P1

camera



Building Exterior - Drone Photogrammetry &

' B Total Mapping Area

19.8acre

l' (R a b I|
M EHLLE R ] L]
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Flight Route Total Distance Est. Total Duratior
14.30kft 1"1m8s

viapping Area Est. Duration Est. Storage
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Field Data
Capture

Interior Drone
Photogrammetry
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Field Data
Capture

Laser Scanning

Faro Focus S 330






Static and Dynamic Data Type and Federation

« Types of Static & Dynamic Data in Digital Twins

— Plans, Specs, Shop Drawings, Construction Photos, CADD Linework, Survey Data,
Maintenance Records, O&M Manuals (PDF, dgn, dwg, pod, shp, kmz)

 Federation of Static & Dynamic Data
— Broad to Focused: Systemwide > Asset > Element
— Example, Entire FPA System > 17t Street Station > CAT Generator #2

« Benefits of Federated Static & Dynamic Data
« Everything in one place instead of thousands of folders across stakeholders

.

¢ N




Static and Dynamic Content
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Base Model Development
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Exterior Base Model



BACK TO SLFPAE DI TWIN PORTAL
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Interior Base Model






Engineering Applications of the DT model

e Direct Use of Static Content

— Easy access to manuals and reports
— Direct query of base model (elevations, basic measurements)

 Direct Use of Dynamic Content

— SCADA
— Water level readings

* Indirect Use of Model Content

— Native Data Analysis (Cadd, Point Clouds, Surveys)
— Clash Detection, Time-Based Change, Detailed Extraction




Static Content Federation — Components



BACK TO SLFPA-E DIGITAL TWIN PORTAL
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Static Content Federation — CADD Assets
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Static Content Federation — Point Data









Static Content — Directory Integration






Dynamic Content Federation — Controls (I0T)






Engineering Applicatons — Detailed Measurements






Engineering Applicatons — Clash Detection
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Future Applications

Data Federation of the Surge Comparison of
Barrier — all manuals and sediment

documents in one electronic erosion/accumulation
and virtual place (organized, over time

indexed, and easily accessible)

Pile movement Live camera feed
trendline (real time) (real time)

Maintenance deadline
trigger alarms (real
time)

Water level trigger
alarms (real time)

Clash detection (gate
opening versus sediment
accumulation)

Comparison of
settlement of wall
over time

Other engineering
measurements
using Microstation




Future Applications



SLFPA-E DIGITAL TWIN PROJECTS

SLFPA-E Digital Twin Project Portal prepared by Forte & Tablada Inc.

17th Street Pump Station London Ave. Pump Station Orleans Ave. Pump Station SLFPA-E Levee System Culvert Inspections Project




Coming Soon
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Key Takeaways & Lessons learned
Key Takeaways and Lessons from the Pilot Study

Q.0 : . :

o@o Realize that value is widespread, unique to role or stakeholder

O & 0

Define success and desired outcome early, remain focused on goals

Understand Digital Twin is a way of business, Digital Twin is not a "project”

090

[L_JU_JE] Acknowledge that it takes a diverse and integrated team

== : : :
cle® Consider that software is emerging, tools are many

- —




Key Benefits

% Organized Documentation O Al-Powered Alert
« Digital storage of operating manuals, maintenance : x Use Artificial Intelligence to create automatic alarms,
records, and inspection reports for easy access and detecting issues early to prevent failures.
data integrity. = ﬂ|-| Streamlined Reporting
S Y Remote Access /y o Easily generate reports for inspections and asset
N management improvements.

e Access critical data anywhere, at any time, enabling Tralnlng and Outreach

fast decision-making during emergencies.
. . e Avital tool for onboarding new employees and
R Live Data Display educating communities on the system’s importance.
o Monitor real-time system health, structural integrity,
and water levels via a visual model.

#~" | Historical Analysis

o Compare data over time to spot trends in system
performance and enhance long-term maintenance
planning.
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