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Presentation Overview

e ISO 15926 and Bentley
e OpenPlant Interoperability Vision and Benefits

e OpenPlant — Current solutions built using ISO
15926 Reference Data

e PW Lifecycle Server (LCS) using ISO 15926 for
Handover Scenario and Single Source

e Example EPC to O-O Data Exchange Scenario
using ISO 15926

e Summary
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Bentley’s participation in ISO 15926

e Active member of POSC Caesar and FIATECH
e Co-founder of FIATECH ADI Project (2005)

e Active participation in ISO 15926 Projects and
IRING User Group
- Review and Complete Protocols (Parts 7, 8, 9, & 10)
- Reference Data Usage & Extension (Parts 3, 4, 5, & 6)
- Implementation (Use Cases, Demos, Pilots)

e Collaborating with other leading participants on
ISO 15926 implementation

e Actively implementing ISO 15926 and providing
feedback to improve the standard
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Our Vision... The Benefits ...
e Data interoperability using « Achieves standardization across key plant
Industry Standards lifecycle workflows
e Open & Common Information Model . gﬁduces the time to implement
earn

e Bentley OpenPlant™ products o
designed for the distributed world; * Increases end-user productivity

— Uses ISO 15926 reference data natively o

- Quick access & sharing of data,
facilitating collaboration e Delivers greater return on

- Provides complete, consistent & correct investment in information

data throughout the plant lifecycle
e ISO 15926-based Open Information

- Provides an integrated, functionally .
complete set of solutions supporting Model offers true data & application

key engineering disciplines interoperability lowering overall cost of
ownership

Improves plant safety & performance

Our Solution ...
™
Bentley OpenPlant 2 Beniley



Our Vision …
Our vision is simple - to develop future applications which offer true data interoperability using industry standards based on an open, commonly available information model.

** Transition **
Our solution …
** Transition **
Bentley OpenPlant

This new family of OpenPlant products is designed to address the needs of the distributed world.  Based on the ISO 15926 open information model, users will be able to quickly access and share data in a more collaborative, consistent environment across all key disciplines.  For the first time we are providing real choice and options for plant owners and EPC’s looking to gain the benefits from their investment in plant data without the constraints imposed by current propriety 3rd party applications and data formats.

** Transition **
The benefits are clear …

OpenPlant users will be able to achieve greater levels of standardization compared to today’s tools across all plant lifecycle workflows from conceptual design into handover and operations.  

We have invested heavily to ensure the new OpenPlant applications can be implemented and learned more quickly in order to reduce the time needed for new users to be fully productive but also lower the overall cost of ownership. 

 The new OpenPlant applications will play an important role increasing the overall integrity of the design but more importantly, helping to improve overall plant safety and performance.
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What is OpenPlant?

e OpenPlant is the next generation of Bentley’'s
plant design products

e OpenPlant is based on ISO 15926 for
interoperability

e OpenPlant lets engineers collaborate in an open
environment

e OpenPlant is designed for the distributed world

e OpenPlant leverages Bentley’s proven
technology

e OpenPlant stimulates innovation by delivering
greater flexibility, adaptability and productivity
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Slide: What is OpenPlant
So what is OpenPlant? (and why did we launch a new set of applications)
<Click>
OpenPlant is our next generation of software solutions for the plant market place.
<Click>
 It is natively built on an open standard (ISO 15926) which allows us to interoperate both with new and existing drawings, models and content
<Click>
engineers can collaborate both within a group
<Click>
Or across a distributed enterprise
<Click>
We use our 25 years of experience and proven technology 
<Click>
That will provide new opportunities to provide compelling solutions�


Bentley OpenPlant and ISO 15926
Architecture

OpenPlant Other Bentley
Modeler Applications
OpenPlant - Piping (AutoPLANT, Sl
PowerPID - Equipment PlantSpace,
- HVAC
~ Isometrics PDx Manager,

AXSYS, etc.)

OpenPlant
i-model

OpenPlant Services (includes iRING Services)

Enterprise ISO 15926

Design Applications Reference Data

Applications

OpenPlant Servers

OpenPlant Schema
Built from ISO 15926 Reference Data,

ProjectWise Integration & Lifecycle (LCS) Servers



The common services and servers that we use within our own Bentley applications can also be extended and offered as a common set of services and servers that both 3rd party and enterprise applications can also use if required as these services and servers themselves are communicating using the same ISO 15926 standards.

We start with ProjectWise as our data storage layer.  This is where the component data and documents will be stored for OpenPlant applications

Next we add on to the “Business Object’ layer.  This is a series of common services and servers that are build using the ISO 15926 schema.  These services provide such things as check in/out, common catalogs and isometrics.

Next we have our end user applications – or what the user experience will typically be

This includes both the 2D and 3D tool sets.
These tools leverage the common services and servers from the Business layer.

So, for example, I can use the same pipe spec on the P&ID as I do on the 3D model.

For both out existing applications, as well as other 3rd party applications, we can leverage the common services and servers (with the appropriate application level code changes) as OpenPlant users.  So, for example PlantSpace can use an AutoPLANT piping spec and catalog, because we have a mechanism (through the middle services layer) to exchange those two formats – mapping both to the neutral format.

At the same time those legacy applications can publish their data and graphics to an i-model format that allows me to import those published files into OpenPlant.
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OpenPlant PowerPID V8i SELECTseries 3

e Common Specs

- Use of common piping specs between OpenPlant
PowerPID and OpenPlant Modeler

e Managed Workspaces
- ProjectWise Managed Workspaces

e Shared Schema
- Single Schema version used for both products

e Support for Common Tag Format

— One location to set Tag format properties at the
schema level
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Ability to use the Managed Workspace feature in ProjectWise to manage check-in/check-out of OpenPlant PowerPID drawings.

To ensure that our 2D and 3D OpenPlant Products are as tightly coupled as possible, we eliminated any duplication of effort and made sure that the products are using the same version of the OpenPlant Schema. This would allow P&ID projects now to work with Modeler in an integrated environment later.

Similarly, we don’t want users to have to figure out different places to change the tag formats in the products so we have the ability to designate tag formats for both products at the schema level





OpenPlant and ProjectWise is a Project Team Collaboration
Platform for the Design of Capital Projects

Fabricator using
OpenPlant Isometrics

Manager
yub-contractor L@g

DpenPlant Passport

Sub-contractor using
OpenPlant Passport
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Sub-contractor using
OpenPlant Passport

ProjectWise V8i Open

Engineering Project Collaboration Platform Built on ISO 15926

\&

B OpenPlant Modeler
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ProjectWise is a Project Team Collaboration Platform for the Design and Construction of Capital Projects. 

With Core capabilities to manage, publish, and review infrastructure project information, ProjectWise is both proven, and unrivalled at standardizing processes during capital project delivery.

Key ProjectWise differentiators include: Multi-vendor software support – watch this space for Revit Model support, An in-depth understanding of semantically rich engineering content, and built-in capabilities to solve the BIG file problem for distributed teams.





Capabilities in June Release

e Workflow:

Component Level check in/out of
Equipment, Piping, Cable Tray

Reference in Drawings from other
apps

e Modeling Tools:

Piping
Equipment
Cable Tray

Structural (ISM using ProSteel or
Bentley Structural)

Commodity Pipe Supports

e Utilities:

Administration & security
Specification Generator
Reports, Tagging
Configuration, Class Editing
Clash Detection

PDS Import:
- Specs/Cats
- Models

Drawing Production:

- General Arrangements with
annotation

— Isometrics

Analysis:
— AutoPIPE PXF Export

Design Review Workflow:
- i-model generation
- Markups

Other:
- Isometric Management/Status
- Power based application

— Operating Systems: XP, Vista &
Windows 7
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Items to note:

We will provide the ability to load PDS models via an i-model file.  We will also be able to work with PDS cats/specs

Other Bentley applications can also play a part by referencing in related DGN files into the OpenPlant session


Summarizing OpenPlant Benefits

Save time and effort Does not requiring “translating” information

Flexibility in your

work practice You can work online or offline and edit with no bandwith

Reduce learning
curve

Intuitive task-based interfaces

Maximize global Leverage existing applications you have in place &
resources | control work execution

Improved project

- All team members have equal access to information
collaboration

= Open, based on ISO 15926

. . = Truly intelligent deliverables
Deliver better quality

documents = Self-contained with graphics and data

= Repurpose information easily without the original
authoring application
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Why Lifecycle Server for Handover?

e Comprehensive Management of Change
ProjectWise

e Full State Control Lifecycle Server
e Data Quality Management I

e Integrated Security Control I

e Document and Data Cross Referencing I I

e Data Integration Platform I I

e Complete Multi-Language Support

= Bentley


Comprehensive Management of Change
The framework provides change management that segregates proposed changes from as-built data.  It also provides and environment for definition of workflows and sign off responsibilities for the management of all tags and tag data regardless of source.
Full State Control
The framework provides full state control over all component lifecycles.  State control is also governed by security ensuring state change is done only by approved users.
Data Quality Management 
Configurable data quality rules can be applied to data coming in from any source before it is committed to the repository.
Integrated Security Control
Security is tightly integrated into the system, data creation and modification as well as approval and workflow can be defined down to the component attribute level.
Flexible Architecture
The storage and retrieval engine is based on advanced database theory which provides an environment capable of modeling any client RDL.
Document and Data Cross Referencing
The framework provides a single environment to view versioned data, both proposed and as-built, linked to versioned documents held in various document management systems.
Data Integration Platform
The framework includes a fully documented API, Data Streams and integration with Bentley Data Exchange.  Thes features combine to produce a highly configurable integration platform that facilitates Engineering Automation.
Complete Multi-Language Support
Lifecycle Server now supports multiple languages offering full double byte character set support in both it's User Interface and Data Storage Layer.



Why Lifecycle Server as a Single Source?

Independent of a specified set
of creation tools

Repository for all data and documents,
not just an Operations or Design

specific portal ProjectWise

Desktop or Web-based Lifecycle Server

implementations I
Simple, easy-to-use interface I
for Maintenance and Operations I I
= Bentley



Independent of a specified set of creation tools, it can be employed regardless of toolset or format.

Repository for all data and documents, not just an Operations or a Maintenance or a Design specific portal.  It’s all of those in one.

Desktop or Web-based implementations

LCS can provide a simple, easy-to-use interface for Maintenance and Operations that can act as an integration point as well, bringing together mission critical data and document from around the facility into a single interface.



Why Implement LCS with ISO 15926?

e An average of 40% of engineering time is dedicated to

finding and validating information from disparate

systems’ — “Cost Analysis of Inadequate Interoperability in the U.S. Capital

Facilities Industry”, National Institute of Standards and Technology, Office of
Applied Economics.

— Avoidance Costs — money spent to prevent interoperability problems
from occurring

- Mitigation Costs — money spent to correct problems once they occur

- Delay Costs — money lost due to schedule slippage

= Bentley



Avoidance Costs
    Often realized in redundant systems and increased use of bandwidth and training costs to maintain legacy systems.

Mitigation Costs 
Primarily visible in the data reentry and validation requirements that results in redundant labor. As a consequence, no matter the phase of the project, time must be spent ensuring all parties have the same information via manual intervention.

Delay Costs – 
    The consequence of the impacts of avoidance and mitigation costs


Microsoft Internet Explorer provided by Bentley Systems

LCIM & ISO 15926 on the web

¥ projectWise Web Server with Lifecycle Web Parts -
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2 Minute Web parts Demo in WMV format WMV


Bentley Class Editor is used to build and maintaif
OpenPlant Schema

e Uses ISO 15926
dictionaries

e Engineering Friendly
View of Reference Data

e Information model e
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What is the OpenPlant Schema?

e Open
- Ownership
B remains with the
penPlant
PID Info author
Model

—
e Flexible/Adaptable
OpenPlant - Change as

OpenPlant

Schema 3D Info changes happen
(Info Model) _ - Reduced
administration
OpenPlant b u rd en

Application
Schema

= o [Future proof

Reference
Data System



Lets first have a look “under the hood” and discuss how we have implemented the ISO 15926 standard. All our OpenPlant applications, tools and adaptors use the same underlying schema; the OpenPlant Schema.�<Click>�There are 3 components that make up the total schema…�The Reference Data Library (RDL) from the ISO15926 standards body (note WIP is Work in Progress)�Additional content to map in specific properties from individual applications such that we can have 100% exchange fidelity�And Customer extensions to deal with your specific needs and requirements�Together this is the OpenPlant Schema�<Click>�Bentley has implemented ISO15926 within our own tools and applications to be completely open rather than embed the standard into proprietary formats – ownership of your information model remains with you reducing any dependency you may currently have with existing vendors and suppliers�<Click>�The architecture approach(??) we have adopted provides total flexibility to adapt your information model as changes happen. This in turn reduces the admin burden of maintaining your information model throughout the lifecycle of the project or of the facility�<Click>�And who knows what legislation will come into force during the operational life of a plant. Having an open, flexible and adaptable information model means that you can implement changes quickly to ensure regulatory compliance. 
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EPC to O-O Data Exchange Scenario
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Take-Aways

e Adoption and participation in ISO 15926 is a
benefit to the entire industry

- Bentley is actively collaborating to accelerate industry
adoption of ISO 15926

e Interoperability is a key driver

e OpenPlant products use ISO 15926 Reference
Data natively

| Remember: Interoperability using ISO 15926 is a
. journey, with many destinations!

e Increase efficiency and Remove barriers

e Maximize your return on human and financial
iInvestment = Beniley




Thank You!!

e Contact Info
- Manoj Dharwadkar
e Manoj.Dharwadkar@bentley.com
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