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Tecnologias, Expectativas y Futuros ...

e Asset Management Systems, BIM,
sostenibilidad, Analisis em tiempo real

e Expectativas de los Consumidores

— Excelente Infraestrutura
— + Exigente, expectativa (-Tales y Costos)

e Reglas, Reglamentaciones

— Seguridad, Analisis de Sectores Criticos
— Transparencia com respecto a los costes
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Operacion: Vida Real, Cotidiano...

 Infraestructura Sostenible

— Gestion de activos
— Nuevas tecnologias

* Regulamentacion y Conformidad
— Informes, Gestion de Cambios
— Auditorias demoradas, multas, etc

* Pressiones Financieras
— Reducir costos (sin sacrificar la seguridad)

— Aumentos de compensacion en el coste del trabajo, la
construccion, la conformidad, etc

7 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated 'B'e n t Leul



Mejora en la eficiencia: lo que las empresas buscan

* Eficiencia en todo el ciclo de vida de los

activos ...

» Disefio inteligente y herramientas de modelado
Construccion

— Global, integrada y automatizada

— Colaboracién entre disciplinas de ingenieria y equipos
de campo

— Rapidez y calidad en los proyectos

* (Gestion Avanzada de la Informacion f
Inf i
— Informacidn del ciclo de vida de los activos de ingenieria  informacion de|nc?cr|?zcelc\)/?da
— Com accesibilidad, integridade e informes de Ingenieria \ de los Activos
— Para deciones mas rapidas y de mejor calidad
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Dificultades
generalesenla
utilizacion del
Catastroen SIG
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Alto costo de mantenimiento del SIG

Sistemas desconectados, informacion obsoleta o con

replicacion

Herramientas de baja productividad, o dibujos CAD

desconectados

Dificultades en los procesos de revision y aprobacion

Sinintegracion con herramientas de gestion de activos

Diferentes aplicaciones de software



Importancia de la Gestion de la Informacion Geografica

Productividad

Mantenimiento e Ingenieria
Solucion de problemas

Calidad

Mantenimiento de los activos

Integridad de Datos

Informacion actualizada

Reduccion en el tiempo de respuestaen la
operacion, garantizando la maxima
satisfaccion del usuario

10 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated

Base de Conocimiento
No dependiente de individuos
Almacenamiento estructurado
(base de datos)

Intercambio de Datos
Dibujos CAD, GIS
Google, Bing Maps

= Precision
Mapeo de los activos

Bentley



La vision de Bentley para la gestion de activos en el soporte a ?j Bentley

Advancing |I'ITFEI’-'-'[FUL1Z|1F"-"

proyectos de infraestructura
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Mejora en la eficiencia: lo que las empresas buscan

* Eficiencia en todo el ciclo de vida de los

activos ...

» Disefio inteligente y herramientas de modelado
Construccion

— Global, integrada y automatizada

— Colaboracién entre disciplinas de ingenieria y equipos
de campo

— Rapidez y calidad en los proyectos

* (Gestion Avanzada de la Informacion f
Inf i
— Informacidn del ciclo de vida de los activos de ingenieria  informacion de|nc?cr|?zcelc\)/?da
— Com accesibilidad, integridade e informes de Ingenieria \ de los Activos
— Para deciones mas rapidas y de mejor calidad
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Aspectos

EconOmicos Recetas
Uso
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Fonte: Marisa Zampolli
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Bentley: soluciones para gestion de activos abordan las principales
prioridades de los servicios publicos.

Agua

* Infraestructura de Aguay
Aguas Residuales - Gestion de
la Integridad

* Los Costos de Operacion —
Rendimiento, Energiay
Productos Quimicos,
Optimizacién de la fuerza de
trabajo, Escenarios y
Planificacién

* Conformidad (Regulacion) -
Monitoreo CSO

15 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated

Energia Electrica

* Gestion de Infraestructura -
Monitoreo de la Salud de los
Activos, fallas, Corrosion y
Condicidn

* Rehabilitaciéon - RCM, Salud
del Activo, Criticidad

* Medio Ambiente - Monitoreo
de Emisiones, Informes

Gas

* Seguridad - Ventana de
integridad operativa

¢ Gestion de Infraestructura -
Corrosion, Integridad, RBI

* Medio Ambiente - Emisiones,
Informes, Administracion de
Energia

Telecomunicaciones

* Amenazas Fisicas - Integridad,
Gestidn del Contexto

* Pérdidas de Entradas Clave -
Acceso, Materiales, Consumo
de Energia y benchmarking

* Fallas légicas del sistema -
Monitoreo del rendimiento

Bentley



Algunos problemas importantes de Gestion de Activos

1. ?Cual es el estado actual de mis activos?
?Qué tengo yo?

?Donde estan ubicados?

?Cual es la condicion? ?Cual es el rendimiento?
?Cual es tu vida restante?

?Cual es su valor econdmico restante?

2. ?Cual es mi nivel de servicio requerido?
e ?Cual es la demanda de servicio requerida?
o ?Cuales son los requisites de los reguladores?
o ?7Cual es mi desempenfo real?

How much
money will | O
have to spend o= ¥

on them? |

3. ?Que activos son criticos para el rendimiento del sistema?
?Cdomo hay fallas? ?Coémo puede fallar? Is the
?Cual es la probabilidad de que ocurra una falla? Customer
?Cual es el costo de reparacion? satisfied?
?Cuales son las consecuencias en caso de falla?

4. 7?Cuales son las mejores estrategias de inversion para operaciéon y mantenimiento?

5. ?Cual es la major estrategia a largo plazo (costo/+beneficio)?
16 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated Source: USEPA‘Benﬂeu



Asset Lifecycle Information Management

Planificacion Proyecto Construccion Comisionamiento Operacion y Mantenimiento > Eliminacion
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Buscando Respuestas para Algumas Preguntas sobre |la Gestion de A

18
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Urbanization process The opportunity

Chonggqing

Beijing,
London L B Ty : Tlénjln
Paris .~ s ‘ ¢ ; ey Shanghai
ookt g
Santa Ana \— Osaka
Guangzhou,
Shenzhen

Mumbai

Karachi \-
Kolkata Jakarta

Share of urban
population, 2014

I 80% or over

Dhaka

" Buenos Aires

N 60%-80% Population of urban agglomerations, 2014
N 40-60% " - e -
' 90-40% . Megacities of over 10 million (named) ® Medium-sized cities of 1-5 million
Under 20% . Large cities of 5-10 million +  Cities of 500,000 to 1 million

Source: https://static.esmartcity.es/media/2017/04/inversion-smart-cities-bank-of-america-merrill-lynch-negocio.pdf
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OpenCities Connected Data Enwronment
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Regional Urban challenges

North America

Climate change

Environmental resource management
Social inclusion

Mobility

Key infrastructure resilience

S

South America

Economic development

Climate change

Urban planning

Environment resource management
Mobility

S

Europe

kN

Migration

Climate change

Demographic change

Environment resource management
Economic development

Middle East and North Africa

S T

Water

Environment resource management
Institution - Governance

Safety and Security

Migration

Sub-Saharan Africa

O kN

Water

Economic development

Innovation and entrepreneurship
Safety and security

Environmental resource management

Asia

Urban planning

Mobility

Environment resource management
Climate change

Water

Oceania

Al A

Climate change

Environmental resource management
Economic development

Ecological preservation

Key infrastructure resilience

Source: World Economic Forum, Shaping the Future of Urban Development & Services Initiative, Global Survey on Urban Services (Oct.-Dec. 2015)
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Gemelo digital de la ciudad para resolver desafios urbanos

En todo el mundo, los sistemas de infraestructura estan bajo una presion
creciente debido a la urbanizacion, la globalizacion y el cambio climatico.

La escala del desafio requiere un nuevo enfoque mas inteligente de la
infraestructura.

° (.) ) 1 VLLJ
Hn @ o 22

Reality Modeling OpenCities Map OpenCities Planner OpenFlows
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Gemelos Digital — Flujo de Trabajo

Step 2

MESH CREATION DIGITAL OPERATION

N 9 22

Reality Modeling OpenCities Map OpenCities Planner OpenFlows
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;, Qué es el modelado de realidad? Sterﬂ
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Sten

What is a reality mesh and what can you do with it ?

1

SERIZNRENT

-
-
-
-
-
-
-
-
-
-
-

LELEIT

Bentley

© 2018 Bentley Systems, Incorporated
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ContextCapture Console el

Upload Photos and/or Point ' :" ) -Eme
Clouds Using the Latest ; —l Advancing nfrastructure
Cloud Technology
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http://bit.ly/PescaraBYUNC11

Peligros
Naturales



Automatically detect and locate objects using
3D machine learning technology Steg'

9‘? T = “r
- = ¥ B E i’ -
C')
Détecteur formé

Technologie d'apprentissage automatique 3D

s-e @@ P L =a <>k

Example of detection of drainage grids
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OpenCities Map es el software para crear y agregar el modelo 3D
de sus activos para todas sus necesidades de ciudad inteligente.

@ Map ~oHEs -2 S s Philadelphia.dgn [3D - V& DGN] - Bentley Map Standalone
Home  View  Interoperabilty | Analyze  Drawing Aids  Utilities [Search Ribbon (74 2
N WL sggdE &
Creaste  Remove M3p | Analyze Edit Browse Search | Network
New Map = activation Aol
Map Manager ~ Features Network
Level - Viewd. g
O [ [View Dy - = 2
=1l ST . % | &2 Y G & .- . | @ Reality Mesh Attachments
& [B| 7 cone~ [1ewets ~| A - i o T Tools
—— . & o = T =
hiladelphia.dgn, 3D Metric Design - \g,‘ E- ‘ & &5 o 9 4 ' Hilite Mode: |None =
NewOfficeTower.DGN g "
18 BuildingFootprints.dgn 4 File Name Active Classifier Export Resolution ac .Sk
P .\Scene\Philadelphia.3mx Classifier 2 1.908 0 v v ¥
......... iy
Name Used P o=, i ‘
Default 1 gt g Margin Inside Outside Selected
RealityModel . = Hilite
DevelopmentClip .
ChL . -
building_footprints_3D . 5 ey
building_footprints . b e
Building Mask . A e
Buiding . oh
- - - o
I 5
%,
3 . i
b T
Z *
% T
d
# d
oo : ;
i
W
by £
i i
,.ll !I .'lrl" "- & “]
il
‘é;y"!;‘.‘\"\:;;"‘EmdlicncsignMi”@‘1 2|3[As|s|7]8] i X a7 1| ¥ 140609 ]| Z [e000
Select Reality Mesh Classifier » Select Reality Mesh Classifier | i) |building_footprints - Shape : Native Feature: building_footprints, Level: building footprints | | & | shadows | 2| @] | B
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OpencCities Planner es un servicio basado en la nube que permite la

Ste
visualizacion de datos 2D, 3D y SIG en un mundo 3D. ’

CityPlanner Untitled ), 5 ., g BLOG  HELP USER & ORG. SETTINGS CityPlonner E 3 g BLOG  HELP
Loy 4 VIEW TOOL X 1 . -
EDIT TOOL
BACKGROUNDS
FROJECT INFO
VIEWROINTS
INTERACTIONS
POINT OF INTEREST

i 3D OBJECT
UPLOAD 3D MODEL

« POSITION i
@ 195 (¥) 65795535
TERRAFORM . ar — 9 s
FORM BUILDER \ © sesoure @ reuame
« DIMENSIONS

worH @

e (@

HEGHT €

TERRAIN IMAGES

GEDSPATIAL v

OBJECT MANAGER

ICON CAPTIONS
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p Model is georeferenced. Click locate icon t '7

o navigate to the model.

* POSITION

® e (D) esmrs
ALT —O0———— %5%

© assowe @ reLame

¢ DIMENSIONS

wotH - @B
DEPFTH @
HECHT €3
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1

INFORMATION

& | USER&ORG. SETTINGS
W | VIEWTOOL

% | EDITTOOL

BACKGROUNDS

i | PROJECTINFO

7 | ViEwPOINTS

5 | INTERACTIONS

@ | POINT OF INTEREST
i) | UPLOAD 3D MODEL
T | TERRAINIMAGES
¥ | TERRAFORM

B | roRMmBuILDER

= | OBJECT MANAGER
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Flood risk assessment and mitigation @
Step

OpenFlows

<Al
OpenFlows FLOOD (Desktop) Action Server (Cloud)

—r :
ey Home Project |Map | XVGraph Operational Modelling ? -j ActionFlood
» . [ |

SAd - S EE>PHEAPREGHITAVED

Local WMS Tiles | XYZ Geometry Gnd GridData MNetw. | Gr.D. Vector Lagr. Netw. N.Vect | Esi  Nasa Raster | Del Up Down Styles Objects REaITime ‘ “-_ Meteorological
Background Layers MOHID Specific Layers Time Based HDF Layers Common Data Manage Layers . 1 .’
D1 e Ve ) = Data Acquisition [7 ++ Forecast

~| layers « Map = - T S |- ____________________________
= Visible Name

B gl Tielayer - Bing - Aerial

— ﬁ Mohid Land

WRE wer

Risk

e Management

Date & Time ¥
2012-01-01 05:00:00
Har pr 3

g R ]
e 3 iy
s 2% s
v Render Time: 65ms. Lon=-7.6642 Lat=37.1251 Zoom=3085 «
y
MOHID Studic Version 3.0.0.1860 | License: MOHID Studio Professional | Memory Usage: 1012Mb || Processor Time: 3285 4 L‘
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Digital Twins & Digital Workflows Step

OPen FIOWS OpenFlows FLOOD Server | Early Warning System

gsemteg [, -m Comtons s Cont

Photos

OpenFIows FLOOD | Flood modelllnq

Building footprints
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Map 3

Step

OpenFlows
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Imaging and Point Clouds

Advanced Processing Platform ;f

for 3D Imagery

- Efficient display of point clouds and el S g T e
advanced data processing = T RN e e

* Flexible presentation modes i

- Advanced point cloud tools: Clipand T
Section Manager, Model by Section, — *¢
and geometry extraction tools

« Advanced image editing for binary
and color images

» Support for hybrid environments.

40 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated ‘BentLEU‘



3D sources integration
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Why Bentley’'s Reality Modeling Solutions?

High-fidelit o

9 y Accessibility
Generate digital twins to add _
context in the form of 3D A solution for everyone to create 3D
engineering ready reality meshes reality models from anywhere using
from photos and/or point clouds cloud-based services or on-

premises solutions

Scalability
Two scalable factors,_speed and Shareablllty
mesh technology. Quickly produce Easily collaborate with others and
3D models with multi-engine parallel exchange data in a connected data
processing and take advantage of environment to stream 3D meshes
Bentley’s .3SM high resolution across project teams and applications
scalable mesh technology leveraging interoperability

49 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated BenTLe g



Why reality modeling for infrastructure?

Asset

management

Virtual
Inspection

Decommission

Training and
simulation

50 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated

Understand the existing
conditions

Renewal /
Replacement

72\
o)

Performance

Operation
Service
Delivery

Risk
management

Preliminary
design

Changes
detection

Document
construction

Bentley



Why OpenCities Map?

Efficiency

 Engineering-accurate design tools for
object creation, editing and mapping.

 Create and edit features directly in your
spatial databases

» Add semantic information to the feature
in the reality mesh.

51 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated

Flexibility

» Support all standards spatial databases
such as Oracle Spatial, ESRI ArcGIS
Server and ArcGIS online, SQL Server
and PostGIS.

« Create your own GIS schemas to support
feature creation and management.

 Can adapt to your database schema.
* APl for developing custom applications.

Productivity

» Less dependence of consultants for
project visualization

« Thematic mapping, dynamic
labeling and annotation, map and
feature display management.

» Complex spatial analysis.
Enhanced interoperability to
eliminate disparate data.

Bentley



Why OpenCities Planner?
Powerful 3D visualization

* Unlimited size rendering in actual coordinate systems
« Geospatial, reality model and 3D design

* Integration with spatial databases for real time updates

Decreased costs

« Less dependence of consultants for project visualization
- Same solution for web, mobile and exhibition screens

* Reuse of city model and mapping data in several projects

52 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated

More efficient projects

Easy to share project information

Short review and feed-back lead time

Improved decision material

Tools for use throughout organization

Citizen engagement

- Communication of project externally

- Engage with wider groups of citizens

« More satisfied citizens

» Less complaints and formal appeal

« Shorter planning process and better plans

Bentley
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Reality Modeling

Usando ContextCapture:

— 40 km? de adquicision de
datos

— Resolucion de 3 cm

— 160 Gb de mallas de realidad

— 20 dias versus 6 meses (con
modelado manual)

— Economia de CNY 400.000

54 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated ‘Benﬂeg‘



@

OpenCities Map

— Creacion de un gemelo digital
del aeropuerto (malla de
realidad)

— Repositorio central para todos
los datos del aeropuerto.

— Procesos de planificacion y
gestion.

— Ayuda con otras aplicaciones
de Bentley para salvar mas
de BRL 559,000 por ano
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OpenCities Planner

City of Gothenburg

— Visualizacion de desarrollo
urbano en linea

— Presentar nuevos proyectos y
Su vision para 2035

— Proyecto de tunel de 8 km:

0% Vitweoifits

10000 vistas Unicas en las DY ot Sl - “|
primeras 24 horas | | S
— T_eleferico (sugerencia https://www.youtube.com/watch?v=uNvCU DWVRc
ciudadana)
Bentley
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