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Bentley’s mission is to provide innovative software and services for the enterprises and professionals who
design, build, and operate the world’s infrastructure — sustaining the global economy and environment for
improved quality of life.
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Announcing...

THE YEAR IN INFRASTRUCTURE 2013 CONFER

INDORK

Bentley Systems is pleased to announce:
The Year in Infrastructure 2013 Conference to be held
at the Hilton Metropole in London October 28 to 31, 2013

This global gathering of leading figures in the world of infrastructure design,
construction and operations will feature a series of presentations and interactive
workshops exploring the intersection of technology and business drivers, and how they
are shaping the future of infrastructure delivery and investment returns,

The Year in Infrastructure 2013 Conference will include:

* Project presentations by the finalists of the prestigious 2013 Be inspired Awards for
outstanding achievement in infrastructure design, delivery and operations

« The London infrastructure Summit- presentations by the thought leaders behind the
world-class infrastructure projects that are transforming London

« The EPCM Forum- presentations by leading EPC firms focused on hamessing
technology to improve the delivery and performance of infrastructure assets

* The €10 Workshop- and invitation-only workshop for CIOs of infrastructure owner
operators

« And much more...

Details available soon at www.bentley.com
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Building information modeling

From Wikipedia, the free encyclopedia

This article is about Building information modeling. For other uses, see Bim (disambiguation).

Building information modeling (BIM) is a process involving the generation and management of digital

/BIM software is used by individuals, businesses and government I

agencies who plan, design, construct, operate and maintain diverse

physical infrastructures, such as water, refuse, electricity, gas,

communication utilities, roads, bridges, ports, tunnels, etc. y

N
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LEVEL 1 LEVEL 2 LEVEL 3 O ¢ Bew & Richards 2008

IDM, IFC, IFD

Building Lifecycle
Management

CPIC, AVANTI
BS1192 2007 SO BIM

User guides on each
|

Models, object based collaboration Integrated, Interoperable data

Bentley
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Since 1984

ProjectWise

/l( MicroStation
MicroStation CE

Optimize

Visualise

Information Modeling

Design
Modeling

Design

Information Mobllity
Build

Operate
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Spatial aspects of Assets

Bentley
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3D: Intelligent Models
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BIM Level 2

Analyfical

Simulation Modeling

Time /
bchedule

Information Modeling

Design Construction
Modeling  Modeling

Visualization

Information Mobility

Design Construction
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BIM Level 3

Operations

Reaction

(Building Lifecycle

Analytical Information)

Modeling

Simulation

Information Modeling

elLibrary:
» Who?
Design Construction When?
Visualization : , » en
Modeling Modeling , Where?

» How much?

Information Mobility

s Design Construction Operations



Common Data Environment

& & ‘ ® www.theb1m.com/video/what-is-a-common-data-environment

THE BIM VIDEOS BIMFOR BEGINNERS ABOUT MORE

The key to well-structured data is a Common Data Environment
(CDE); an online place for collecting, managing and sharing
information amongst a team working on a project. A CDE could
take many forms, depending on the size or type of project you
are working on. It could be a project server, an extranet or a
cloud-based system.

"An online place for collecting,

Managing and sharing information”
\ J
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LEVEL 1 LEVEL 2 LEVEL 3 O

Building Lifecycle
Management

IDM, IFC, IFD

CPIC, AVANTI
BS1192 2007 SO BIM

User guides on each
|

Models, object based collaboration Integrated, Interoperable data

Design Applications
STAAD

i-Model ProjectWise ProjectWise Design Integration

Exor

OpenUtilities siSNET ,
AssetWise

- -

ERP Systemé Other Business SyStems

¢ Bew & Richards 2008
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Detailed Design Analysis

Documentation
Conceptual

et et et
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o 5Lilding |
Information
4’ Modeling | _
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Construction
4D/5D

Construction
Logistics
’ Source: http://rebcon.com.au

Operation and
Maintenance




ProjectWise and AssetWise spanning Lifecycle

REQUIREMENTS/
PLAN

DESIGN

PROCUREMENT &
CONSTRUCTION

> COMMISSION >

OPERATIONS AND MAINTENANCE

> DECOMMISSION

ASSET OPTIONEERING

\ SCENARIO & ANALYSIS
" RECORDS MANAGEMENT

RECORDS MANAGEMENT
EQUIPMENT RELIABILITY & PERFORMANCE
BUSINESS REQUIREMENTS - OPERATIONAL ANALYSIS

Wil WORK MANAGEMENT

\
\
N ,
/

REQUIREMENTS/
PLAN

DESIGN

PROCUREMENT &
CONSTRUCTION

> COMMISSION >

OPERATIONS AND MAINTENANCE

> DECOMMISSION
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Tools for improving Asset’s Lifecycle — costs and quality




Five core questions of Asset Management

1. Whatis the current state of my assets?

What do | own?

Where is it?

What condition is it in? What is its performance?
What is its remaining useful life?

What is its remaining economic value?

2. What is my required level of service?
e What is the demand for my services by my stakeholders?
e What do regulators require?
e  What is my actual performance?

How much
money will | |
have to spend o
on them? |

3. Which assets are critical to sustained performance?

e How does it fail? How can it fail?

e What is the likelihood of failure?

e What does it cost to repair?

e What are the consequences of failure?
4. What are my best O&M and CIP investment strategies?

/\
e What alternative management options exist? \/ A\
e  Which are the most feasible for my organization?

5. What is my best long-term funding strategy?

21 | WWW.BENTLEY.COM | © 2016 Bentley Systems, Incorporated Source. USEPA Be nﬂeU'



Asset Centric Information Management - Biography

Infrastructure — “Know what you own and where it is located”

Asset register, class libraries, data standards, documents

Inspections - “Know what condition and remaining life”

Condition Assessment - includes CCTV inspections, manhole inspections

Mapping/Asset Capture/Locating Surveys - manhole surveys, GPS, CCTV,
visual, surveys

Inflow/Infiltration Tests - dye tests, smoke tests, flow monitoring/isolation,
I/1 property tests

Incident Failures — “Know how it is performing and how it fails”

Pollution (CSO, SSO), flooding, blockages, collapses, odor, customer
complaints

Interventions — “Know what you are going to do to improve performance”

General maintenance, pipe cleaning (e.g. jetting), pipe repairs (e.g. cure-in-
place liners), manhole repairs

Inhabitants — “Know what service you deliver to your customers”

How has investment/activities helped improve service (e.g. reduction in
basement flooding etc.)

22 | WWW.BENTLEY.COM | © 2016 Bentley Systems, Incorporated

A Inventory

f ¢ Asset infrastructure

¢ Know what you own and where it is

Inspection

* Condition
* Performance
* | ocation

d Incident

| * Performance
¢ Serviceability

Intervention

| * Repair, Rehabilitation, Renewal, Replace
5[ ® Clean

Inhabitants

* Customers

* Stakeholder

Bentley



Innovation Themes

Demonstrate new values of BIM ]

~ Convergence of IT—OT —ET

Engineering
Technology
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Asset Information and Data Management for Smart
Infrastructure

1l

Information
Technology
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Asset Information and Data Management for Smart
Infrastructure

1l

Information Operational
Technology Technology

25 | WWW.BENTLEY.COM | © 2016 Bentley Systems, Incorporated Be nll leu¥



Asset Information and Data Management for Smart

Infrastructure

1l
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Information Operational

Technology Asset Technology

Performance

Engineering Technology /
Digital Engineering Models

Bentley



Asset Information and Data Management for Smart
Infrastructure In the Cloud

CLOUD SERVICEg

Common

Operational
Data

Technology

Information Environ
Technology

Engineering
Technology
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AssetWise CONNECT Edition

Converging IT, OT, and ET information for superior asset performance

@ CONNECTED ASSET PERFORMANCE

Asset
Performance
Modeling

Operational

Enterprise
Analytics

Interoperability

o3 COMMON DATA ENVIRONMENT
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AssetWise Asset Lifecycle Information Management

Relevant and trusted information, when and where you need it

' CONNECTED ASSET PERFORMANCE

\_ % \_ /

o COMMON DATA ENVIRONMENT
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AssetWise Asset Lifecycle Information Management

Relevant and trusted information, when and where you need it

Control

Requirements
Management

Document

O CONNECTED PERFORMANCE ENVIRONMENT

Asset Registry &
Tag Management

Records
Management

o3 COMMON DATA ENVIRONMENT

Spatial & Network
Management

X
Asset Change

& Configuration
Management
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A Tale of two Assets

“Information Asset”

“Physical Asset”

IMtgals - DEMO - [Instrument Specification - 101-FE_-2212]
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Both “assets” need to be managed and sustained to ensure the
integrity and safe operations.

Each needs to be an exact replica of the other!
Bentley
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Contextual Awareness

e (lassification

e Relationships

e |nformation Reach
e Templates

e Behavioral Control

e Presentation

Change
Requirements

32 Bentley‘



Understanding Asset Information Management

E-4@ Royal Oak Portal

= Royal Oak Portal Level 1

B4 ROP -L1- Access Corridor

a ROP -L1 - Communications Equipment Roor
o ROP -L1 - Emergency Switch Room

@@ ROP -L1 - Escape Landing

-§gd ROP -L1 - Fan Room

o ROP -L1 - Fire Equipment Room

a ROP -L1 - Fire Suppression Room 1

Pool of Asset Tags

t o ROF -L1 - Fire Suppression Room 2
rl-§@) ROP -L1- HV Switch Room 1

rl-igh ROF -L1- HV Switch Room 2

£l ROP -L1- Intervention Corridor

@@ ROP -L1 - Intervention Stairs
@ ROP -L1- LV Switch Room 1

B4 ROP -L1- LV Switch Room 2
4@ ROF -L1- Motor Control Centre : : :

Location

Where is the : :

asset?

Classification
What type of asset is it?

L11 - Ground anchorages
L12 - Ground improvement
L13 - Land/ffield drainage
L14 - Sheeting, revetments

33 | WWW.BENTLEY.COM | © 2016 Bentley Systems, Incorporated

g Crossrail Functional Breakdown
-5 FB-BS - Building Systems

"% SB-BS-C - Cable Routing
SB-B5-DR. - Drainage rain water
SE-BS-DW - Drainage waste water
SB-BS-E - Electrical
SB-BS-EL - Emergency Lighting
SB-BS-ES - Escalator
S5B-B5-FD - Fire Detection
SB-B5-F5 - Fire Suppression
SBE-BS-H -HVAC
SB-BS-L - Lift
SB-BS-LG - Lighting

Function

What is the asset
designed to perform?

(c) Crossrail Copyright

Bentley



Like for Like Change (Maintenance)

Maintenance
strategy
Work Management ‘

Inspection
identifies

Asset Inventory

456
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Design Configuration Change

Asset Inventory Work Management
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AssetWise CONNECT Edition

Role-based Ul and work processes

Scope: Global v iwf O p 1

EL @ ® ©

Assets Activities Reports Map Configuration Documents Contacts
Search assets Search activities Launch map Configure activity/asset New document New contact
Search events schedules View All Contacts

’
II
II
7
III
Each user profile sees the tiles
7
0 i I
relevant for their role,
configurable as desired

36 Bentley‘



Example: Wastewater Condition Monitoring and Assessment

Build Sewer System Inventory & Map

Assign Costs

Make Sewer Improvements

37 | WWW.BENTLEY.COM © 2016 Bentley Systems, Incorporated Be nt leU'



Activities

New asset Search activities
Search assets Schedule activities

Search conditions

View all...

Documents

New document

Search documents

Contacts

New contact

View all contacts

Tasks

New organization
Search organizations
New contract

Search contracts

View all...

Records

View Records

Scope: Global \/

ltems Reports

New item Launch Dashboards
Search items
New price list

Search price lists

&

Configuration

Configure activity/asset

schedules

Canfimira finanrcinl vaare

Applications

EXOR

Network Occupancy

AMAanamamant

W @ O 3 F

Map

Launch map




AssetWise Asset Reliability

Drive operational performance based on condition based maintenance

@ CONNECTED ASSET PERFORMANCE

"/ :

ALERRRRE

o3 COMMON DATA ENVIRONMENT

39 | WWW.BENTLEY.COM | © 2016 Bentley Systems, Incorporated Be nlll leuv



-

Physical Hierarchy
in SAP and APM
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AssetWise Operational Analytics

Drive operational performance with context, clarity, and confidence

@ CONNECTED ASSET PERFORMANCE

Ve vd

Operational
Analytics

o3 COMMON DATA ENVIRONMENT
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AssetWise Operational Analytics

Drive operational performance with context, clarity, and confidence

"/ R R \\

Operational
Analytics

Dashboard i Operational
Visualization, - : Monitoring
KPls and and Control
Reporting
o]
lf), ) =
L o]
o]
Connected
Algorithms and Bt
Calculations
Support

o COMMON DATA ENVIRONMENT

‘ CONNECTED PERFORMANCE ENVIRONMENT

Real-time
Condition
Assessment

F[
Predictive B )
Analysis & oo

Forecasting
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User Success Story — SA Water @ SAWater

v" Make most use of new high capacity desalination
plant and north-south interconnecting pipeline
in terms of water demand and usage

v Predict demand and optimize water movement

AssetWise comprehensive solution including:
v’ Forecast demand of water usage

v Optimization of water supply and
transportation
v’ Prediction of energy tariffs

v Reduce energy costs

v’ Savings in network expenditure

v’ Predict short and long term demand levels
v Reduction in repair/shutdown issues




Operational Analytics for Water Operations Support
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@ SA Water

FY13/14 Savings:
— $3 million (AUD) in energy
— $800k (AUD) in network ops

Sov

South Australia Water
Predictive and Operational Analytics Tools for the Adelaide Metropolitan Water

Distribution Network Adelaide, Australia
5 Bentley

2015 Be Inspired WINNER:

Innovation in Asset Performance
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Case Study

e Major European Utility
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AssetWise Asset Performance Modeling

£ CONNECTED ASSET PERFORMANCE

Ve N Ve N
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Asset
Performance Modeling

@% COMMON DATA ENVIRONMENT
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AssetWise Asset Performance Modeling

Asset
Performance Modeling

\J Y CONNECTED ASSET PERFORMANCE
Consider Evaluate
External Influence Planning
Scenarios
: - &
Evaluate Design_§ Evaluate Operatiol| ==
Scenarios & Maintenance

&) COMMON DATA ENVIRONMENT

Scenarios
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AssetWise Enterprise Interoperability

The federated view of asset information across multiple data sources

£ CONNECTED ASSET PERFORMANCE

Enterprise
Interoperability

&) COMMON DATA ENVIRONMENT
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AssetWise Enterprise Interoperability

The federated view of asset information across multiple data sources

Enterprise
Interoperability

3

a3y CONNECTED ASSET PERFORMANCE

Connector

Online Data
Collection
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& COMMON DATA ENVIRONMENT
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System
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Automation and
Control System

Integration
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AssetWise ALIM - Common Data Environment

| Thin Clients
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Spatial Data
(CDE / Asset Register) & 0

AZA Documents and

Workflows

Engineering Data
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