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Lifecycle data for process plant

For 3D models, Bentley is developing an ISO 15926-based model
management system that will allow users to execute model-centric plant
design in a distributed environment using different 3D modeling systems.

A Bentley White Paper by Ken Adamson

ver since CAD and 3D model
Eing were frst computerized,

there has been a need to
exchange 2D and 3D geometry in-
formation between different CAD
systems. In order to provide a com-
mon fle format for this geometry
information exchange, the develop-
ment of standards began.

The industry required a stan-
dard that could record changes to a
process plant throughout its life —a
data warehouse that would contain
information about:

* The requirement for a process plant
and changes to the requirements

* The design for a process plant
and changes to the design

* The physical objects that exist in
a process plant and changes to
these physical objects

As a result, ISO 156926 “lifecycle
data for process plant” was pro-
posed. The ISO 156926 initiative has
been steadily increasing in maturity
ever since, and with that increase in
maturity so the interest and the
adoption of this important standard
has gained acceptance throughout
the plant industry. By going beyond
data handover, ISO 15926 is fast
becoming the standard for
interoper-ability and collaboration
between complex data models of
all types, including both 2D and 3D
data models.

With the broad industry accep-
tance of this standard, organizations
are now looking to software provid-
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ers to support the standard within
their product offerings so the plant
industry can move to delivering
content using this open standard.
This paper outlines the benefts of
adoption that this standard brings to
the industry, how Bentley is re-
sponding to the challenge, and
where the industry is heading.

Background

The ISO 15928 initiative is an out-
growth from other ISO initiatives
that have defned particular domain
data models in the process industry.
The early 1990s saw the defnition
of 1SO 10303 (STEP) with Part 221
defning the 2D schematics environ-
ment, Part 227 the 3D model, and
Part 231 the process engineering
content. ISO 10303 Part 227 has
been successfully implemented as
the XM-plLant data model and has
been used as the basis of conver-
sion from one plant design system
to another for several years now.
ISO 10303 Part 221 took a more
generic approach to model
defnition and was the basis for the
offshore oil and gas data model
initiatives driven by the POSC Cae-
sar organization (http://
www.posccaesar.com/). To unify
these various data models, 1ISO
15926 was created as a standard
description of plant-related objects
that provides a standard vocabulary
and description that can be inter-

changed across diverse systems
and across the lifecycle of the asset
or facility.

To date, POSC Caesar and Det
Norske Veritas, known as DNV
(http:/fwww.dnv.com/), have been
the principle driving forces behind
the creation and maintenance of the
ISO 15926 standard. More recently,
the FIATECH consortium (http://
www.fatech.org/) joined forces with
these two organizations to acceler-
ate adoption of the standard by the
industry and identifed multiple ar-
eas in the FIATECH Capital Projects
Technology Roadmap (http://
www.fatech.org/projects/roadmap/
cptri.htm) where the benefts of the
use of the standard can be gained.

Usage and benefits

Some examples of the business

benefts that can be realized through

adoption of the ISO 15926 standard

include:

= Selection of best-ft software for
each organization. Different orga-
nizations have different software
needs and being able to select
the software and systems that
provide the most benefts for an
individual company’s internal
work process and practices with-
out being limited to a proprietary
format or a particular software
vendor means that the organiza-
tion can focus on the best tool for
the job. This saves unnecessary



expense in software purchases,
training, infrastructure support,
and, most importantly in today's
economy, time to market for prod-
ucts and services.

Participation of both large and
small organizations on the same
level playing feld. There is no
require-ment to implement large-
scale proprietary systems that do
not meet a smaller organization's
needs, select a system that can-
not grow with the company, or to
force selection based on the low-
est common denominator in or-
der to achieve interaperability.
Ultimately, this leads to more
competition and coopera-tion in
the market by providing the
fexibility to scale up or down
without having to change soft-
ware and infrastructure systems,
Greater fexibility within the
project team. Availability of a
choice of software to use on a
project means there is a larger
pool of resources available to
work on the project without the
requirement to learn new soft-
ware systems or transfer skills
sets. This leads to shorter project
schedules and reduces project
risks and dependencies.

Choice of toolset for revamp and
expansion of existing facilities.
The ability to transfer legacy infor-
mation about an existing facility
and then immediately use that
information on the latest revamp
or expansion project, without
having to go through expensive
and time-consuming information
gathering exercises for the in-
place facility, can signifcantly re-
duce project schedules. This
legacy information may be trans-
ferred along with the project
scope to the contractor, which in
turn may use the design software
of its choice.

Protection of access to lifecycle
data. The software industry is
ever-changing, with vendors en-
tering and leaving the market
through acquisition, change in

market opportunity, change of

company focus, or simply going
out of business. This in turn cre-

ates uncertainty regarding the

future accessibility of asset infor-

mation stored in a proprietary

format 20, 30, or 40 years from

now. Adoption of an open stan-

dard obviates that uncertainty.
» More competition. Open data

exchange creates more competi- .

tion between software vendors
and results in better software a
vendors move away from the

locked-in proprietary formats and
compete based on improvements
in productivity and effciency. Free-
ing up data access and data ex-
change also provides more com-
petition for services because
there is no longer the depen-
dency on specifc software exper-
tise in order to compete for these
services.
Effective use of more data over
the lifecycle. The ISO 15926 open
s standard enables data to be used
more effectively across the
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One of the common tools is the class editor which
not only supports the definition of the ISO 15926
model but also allows the definition and mapping
of proprietary data modes into the ISO model.

lifecycle of the asset, with the
appropriate data being available
on a timely basis to each indi-
vidual and organization that needs
it. For example, operations may
be heavily dependent on P&IDs
and eguipment and instrumenta-
tion data sheets, and a mainte-
nance engineer may want to re-
view a rich 3D model to evaluate
accessibility for shutdown plan-
ning. This ultimately creates a
safer plant with the right informa-
tion being available at the right
time to the right person.

* Fostering of innovation. Finally,
with time and energy no longer
required to be expended on data
transfer, location, or exchange,
innovations leveraging the acces-
sibility of the asset data can be
developed and this can lead to
better and more sustainable plant
design, engineering and opera-
tions,

What is Bentley doing?_
Bentley is an active supporter, con-
tributor, and adopter of the ISO
15926 standard by providing intel-
lectual talent and software tools to
make the development and mainte-
nance of the [SO 156926 model prac-
ticable and sustainable.

Specifc initiatives that are cur-
rently underway at Bentley include;
» Delivery of a common class editor

for the development and mainte-
nance of the ISO 15926 Refer-
ence Data Library. Bentley has
provided the class editor to work-
ing groups within various consor-
tiums as well as other individual
software vendors that are devel-
oping and expanding the ISO
16926 data model. Bentley con-
tinues to enhance the class editor
to support new extensions to the
ISO 15926 model as it matures.

* Development of a common set of
tools and utilities that provides
conversion from legacy applica-
tion formats into the ISO 15926
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format. One of these common
tools is the class editor men-
tioned above, which not only sup-
ports the defnition of the ISO
15926 model but also allows the
defnition and mapping of propri-
etary data models onto the 1ISO
model. This helps existing sys-
tems adopt the open standard
without having to wait for new
software to be developed.

In addition to providing data trans-
fer and exchange for legacy sys-
tems, Bentley is developing ge-
neric exchange capabilities be-
tween SQL databases and the ISO
format.

Enhancing collaboration with
ProjectWise® Navigator™. The
ability to view and collaborate
using the na-tive ISO fle format,
as well as with many other propri-
etary formats, enables every
member of the project team the
ability to access the same data-
rich information.

The ability to add vendor-specifc
catalog information quickly and
easily. In the past, this meant that
the manufacturer might have to
deliver its component catalog in
multiple different 3D system for-
mats, or that the EPC or owner
would have to implement vendor-
specifc catalog information into
their 3D systems themselves.
Bentley has developed an ISO
15926 based standard catalog
format that allows all
manufac-turers to provide their
information in an open common
format and provides the ability to
exchange be-tween this format
and the proprietary formats of
existing 3D systems. Conversions
that will be available in the near
future include AutoPLANT®,
PlantSpace®, and PDS catalog
formats.

Strengthening engineering analy-
sis applications through the use
of the neutral model exchange.
Bentley has demonstrated the

benefts of combining piping and
structural analysis in one com-
mon environment, resulting in
more accurate analysis including
interactions between piping and
steelwork systems. Being able to
quickly analyze any 3D model
based on ISO format means that it
is much easier for these
disci-plines to be integrated with
the design departments and leads
to better overall designs.
Leveraging a common 3D model
format to generate isometrics
from any 3D model and output.
Using both Alias's Isogen and
Bentley's PlantSpace lsometrics
package provide more choice for
isometric genera-tion and man-
agement,

Looking to the future

To date, Bentley has developed and
implemented signifcant ISO 15926
capabilities within the functionality
parameters of today's tools. But in
order to fully realize and leverage
the advantages of the common ISO
model, it needs to be a fundamental
part of the software application.
This is where our OpenPlant™ set
of products is positioned.

Bentley has started to fully
implement ISO 15926 with the
P&ID, which is one of the key docu-
ments necessary for both the de-
sign and operation of plants around
the world and will soon be deliv-
ered in the OpenPlant PowerPID
product.

What does it mean to have an
ISO-based P&ID application? It
means that the application's
confguration is a result of the object
defnitions contained in the data
model. For example, any new pump
type added to the ISO model will
automatically be available in the
P&ID application.

In OpenPlant PowerPID, data is
stored using the native ISO format
and therefare any application that
manages ISO models can be used
for data storage. Bentley will imple-
ment support for this storage for-




mat within both DGN and DWG fles
using the features of each of those
formats to add extended entity in-
formation. Opening OpenPlant
PowerPID in the native CAD envi-
ronment will provide the same data-
rich content as is found within the
P&ID application itself. Other for-
mats or repositories including XML,
Bentley's AutoPLANT Data Man-
ager, ProjectWise, or ProjectWise®
Lifecycle ServerTM databases will
also be provided.

For 3D models, Bentley is de-
veloping an ISO 15926-based model
management system that will allow
users to execute model-centric
plant design in a distributed envi-
ronment using different 3D model-
ing systems. These OpenPlant prod-
ucts will support component level
selection, check-in, checkout, and
security defnitions, and have model
management capabilities extending
beyond 3D to include management
of 1D or 2D models in the same
environment.

Bentley will also be developing
new tools and products for the
OpenPlant series. Using a neutral
format as the basis of application
development opens the door to
other new solutions. For example, it
enables the:

* Ability to add company-specifc
extensions to the base level appli-
cations without having the over-
head of supporting a cumber-
some customized environment.
Users can concentrate on adding
functionality that provides value
to their business or gives them a
competitive edge, without im-
pacting any other applica-tions
that may be using that data or
limiting the ability to exchange
information with others.

Ability to manage work no matter
where a person is located, and no
matter which tool is being used,
so long as that tool supports the
ISO model. Imagine having P&IDs
edited by several people using
different tools with all the secu-
rity and data sharing required
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without having to worry about
formats, standards, or the soft-
ware being used. Users will have
the ability to improve their exper-
tise and effciency, confgure the
system to meet their needs, add
custom utilities that add value,
and still deliver without the
ineffciencies of having to learn or
use software with which the us-
ers are unfamiliar,

Extrapolate this to the corpo-
rate level and consider the benefts
of being able to selectively
outsource work without being con-
cerned about the tools being used
by the outsourced company, or take
this one step further and imagine a
world where expertise can be lo-
cated anywhere and where the in-
frastructure necessary to support
outsourcing to an individual is avail-
able. Collaboration could then take
on new forms and provide the abil-
ity to collaborate within the applica-
tion context, reserving or locking
individual objects or even proper-
ties to indicate what is currently
being worked on. When done,
changes could be submitted and
team members notifed of the
changes made.

Beyond software

But adopting a software strategy for
your company is not all about the
technology. It is also about enabling
individuals to do their jobs effec-
tively and effciently, and in that con-

text a software vendor needs to be

able to deliver to the individual the

content and education that makes
the software easy to adopt, use and
extend.

For Bentley, this includes:

* The BE community discussion fo-
rum where users can discuss and
collaborate with a larger audience,

* The Bentley Web site
(www.bentley.com) where users
can download software, take re-
mote learning classes, and attend
on-line seminars,

* Flexible licensing models includ-
ing the frst-of-its-kind license ex-
change policy providing the ability
to trade in unused software li-
cense for new licenses of other
products,

= 30-day trials and the fexible pay-
by-usage enterprise licensing.

Conclusion
With the adoption of ISO 158926, the
traditional command and control
software construct is being re-
placed with fexible and adaptable
connect and collaborate software.
The plant industry has the opportu-
nity to re-invent work processes
with the adoption of a common
protocol for sharing data and mod-
els. In a MySpace, Facebook, or
Linked-In world, it can only be a
matter of time before new engi-
neering business models emerge
that embrace and leverage an open

data protocol. EENEMOEEEEd
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