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DEXPI is the German industry initiative to support 
and promote the ISO 15926 standard for plant data 
transfer, and it has reached a major milestone: the 
definition of standard specification covering a 
complete piping and instrumentation diagram 
(P&ID). 

Autodesk developed a proof-of-concept application 
for AutoCAD P&ID software to import/export P&ID 
data fully implementing this DEXPI specification. 

Class summary



© 2016 Autodesk© 2016 Autodesk

At the end of this class, you will – hopefully - be able to 
understand:

 Challenges and opportunities of implementing a data 
exchange standard for semantic PI&Ds

 ISO 15926 / DEXPI in the context of P&ID data exchange

 Autodesk DEXPI/ISO15926 strategy and implementation

 The rationale and benefits of a close partnership between 
industry and Autodesk

Key learning objectives
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 What a PID is (Hope you know it though)

 How to use AutoCAD P&ID

 How to develop an interface for AutoCAD 

 How to win the US presidential elections

These are NOT Key learning objectives
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Data exchange in plant life cycle

Detailed
Design

Procurement &
Materials Mgt.

Conceptual 
Design

Construction & 
Commissioning

Operations

Maintenance

Revamp & 
Upgrading

Decommissioning

Conceptual 
Design

Detailed
Design

Procurement &
Materials Mgt.

Construction & 
Commissioning
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Loss of information during life cycle
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“To do data handover from design to 
operations in our last project - 100,000 man 
hours“ 

Martin Rittmeister, October 2013

VP of Engineering @ Linde Engineering 

http://www.linde-engineering.com/en/index.html

Loss of information during life cycle

http://www.linde-engineering.com/en/index.html
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Project in Process Plant
who with whom what why and how

 Projects are complex and
global with permanent 
data exchange

 Multiple of:
 Interfaces

 Communication paths

 Languages incl. barriers
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Paper
Data media (CDRW, 

USB)
FTP E-Mail

VPN Cloudstorage Social Networks

Communication paths and media
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How Information Exchange is Supposed to Work
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How Information Exchange Actually Works
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Data

Information

Knowledge

Data, Knowledge, Information

Structure

Context
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Enlightment
Wisdom

Data

Information

KnowledgeStructure

Context

?
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Three eras of technological disruption

Era 2: 
Optimization
(Performance)

2000-
now

Era 1: 
Documentation
(Measurement)

Drafting 80s-90s

Modeling

Era 3: 
Connection
(Outcomes)

Moving 
to 

Future

Context
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Documents Graphics (2D, 3D) Lists Structures  

Different types of data
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 Originally input for ISOGEN©
 Exchange of pipelines
 Additional uses:

 Stress calculation

 Spool creations

PCF
Piping Component File

Quelle: http://www.alias.ltd.uk/pcf.asp (22.11.2013)

http://www.alias.ltd.uk/pcf.asp
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 http://www.graitec.com/us/gtc.asp
 Open XML format
 Transport Structures to/from

 SDNF

 CIS/2

 Revit Structure

 Advance Steel/Concrete

 IFC 2x2 

Graitec Model Objects
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http://www.graitec.com/us/gtc.asp
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 Originally developed by Intergraph FrameWork
user community 

 Different Elements:
 Linear Elements

 Plate Elements

 Hole Elements

 Loads

 Connection Information

 Raster Information

 Bend Elements

SDNF
Steel Detailing Neutral Format

Quellen (Internet am 22.11.2013): http://www.sdnf.de/
http://help.aveva.com/AVEVA_Everything3D/1.1/SDUVPDMS/wwhelp/wwhimpl/common/html/wwhelp.htm#href=OSUG3.32.01.html&single=true

http://www.sdnf.de/
http://help.aveva.com/AVEVA_Everything3D/1.1/SDUVPDMS/wwhelp/wwhimpl/common/html/wwhelp.htm
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 XMpLant: A brand name owned by Nextspace
 XMpLant Schema: An XML schema using ISO 15926 

Part 4, released into the public domain by Noumenon
in 2001.

 Proteus: The name given to a PCA/Fiatech project in 
2008 which used the XMpLant Schema version 3.3.3.

 Proteus Schema:  The new name for the XMpLant
schema, published by the Proteus project as a valid 
schema for ISO 15926 at the Dictionary Compliance 
level.

XMpLant

Source: http://iringtoday.com/whats-the-difference-between-xmplant-and-proteus/
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There is only one buildingSMART’s openBIM®
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buildingSMART Members



© 2016 Autodesk© 2016 Autodesk

Autodesk supports IFC and 
buildingSMART International 
openBIM
|

Actively participates in 
buildingSMART’s Strategic Advisory 
Committee and Standards 
Committees
|

 Secured the rigorous IFC 2x3 
Coordination View 2.0 certification in the 
first wave of vendors

 Includes IFC 4 capabilities in Autodesk® 
Revit® 2017 

 Maintains the most IFC certifications of 
any vendor

 Made IFC import/export tool for Revit 
open source (only vendor)
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14 Autodesk 2017 
products that support IFC
 A360 

 Advance Steel

 AutoCAD Architecture, MEP

 AutoCAD Civil 3D

 BIM360 Glue

 CADmep

 Fabrication ESTmep

 Infraworks

 Autodesk Inventor

 Navisworks solutions

 Autodesk Revit (Architecture, 
Structure, MEP) (IFC certified)

 Autodesk Revit LT (IFC certified)

 Robot Structural Analysis
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How IFC can work

Designer Contractor

IFC

Concept

File 

IFC

Coordination

File 

Client wants to 

build a school

Concept design to 

meet client’s 

requirements model 

using BIM vendor A

Building is modeled  

(with major systems) 

using BIM vendor B

Major systems tagged 

with attribute and 

operational data using 

BIM vendor C 

CMS uses 

maintenance BIM IFC 

data to inform 

operation of school

School opens

Contractor uses BIM to 

plan construction, make 

cost estimates, input 

product information

BIM to analyze,

quantities, energy 

performance, and 

more

COBie IFC 

Data 
IFC

File 

Energy

IFCxml File 

All stakeholders can access, modify, and share digital information

IFC Link IFC Link IFC Link IFC Link IFC Link
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History of IFC in Revit (through R2016)

Revit Building 
8: IFC added

RAC 2008: Full 
Extended 

Coordination 
View 

certification

R2013: Open 
Source 

Alternate UI 
added for 

export
R2014: Basic 
IFC4 export

R2015: Link IFC 
added to open 

source

Revit Building 
9: Full 

Singapore Code 
Checking View 

certification

R2012 UR2: 
Open Source 

added for 
export

R2013: RAC, 
RST, RME 

receive CV 2.0 
export 

certification

R2014: RLT 
supports IFC, 

receives CV 2.0 
export 

certification

R2015 R2: Link 
IFC objects 

referenceable

R2016: 
Import Link 

IFC is 
certified 
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IFC Viewing - A360 Platform / BIM 360
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openBIM communication

EMEA openBIM URLs:
 www.autodesk.com/ifc
 www.autodesk.com/openbim
 www.autodesk.com/interoperability
 www.autodesk.fr/ifc
 www.autodesk.fr/openbim
 www.autodesk.fr/interoperability
 www.autodesk.de/ifc
 www.autodesk.de/openbim
 www.autodesk.de/interoperability

http://www.autodesk.com/ifc
http://www.autodesk.com/openbim
http://www.autodesk.com/interoperability
http://www.autodesk.fr/ifc
http://www.autodesk.fr/openbim
http://www.autodesk.fr/interoperability
http://www.autodesk.de/ifc
http://www.autodesk.de/openbim
http://www.autodesk.de/interoperability
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Advantages of Autodesk Revit IFC open source

 Increase customer flexibility to add new property sets 

and data

 Updates are decoupled from Revit’s release cycle with  

40 software releases of the open source toolkit since its 

release. 

 Provide a method for quick support of IFC standard 

extensions (MVD’s) as they are introduced

 Allow others outside the Revit software development 

team to make contributions to IFC functionality

Autodesk Revit IFC is open source
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Revit IFC has 100,000 downloads 
Download momentum is growing every day

© 2015 Autodesk
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http://apps.exchange.autodesk.

com/RVT/Home/Index

 Contains all versions from 

Revit 2013 to 2016, no code

http://sourceforge.net/

projects/ifcexporter

 Only public location 

containing source code

 Contains all versions from 

Revit 2012 to 2016

Where to get Revit IFC open source

APP STORE

http://apps.exchange.autodesk.com/RVT/Home/Index
http://sourceforge.net/projects/ifcexporter
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Is there something
like IFC for Plant?
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A bit of history
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Data standards in O&G Process Plant
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Documents Graphics (2D, 3D) Lists Structures  

Different types of data
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How Information Exchange Actually Works
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How ISO 15926 Handles Information Exchanges
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Describe the how 

not the what

Exchange data 

between machines

Knowledge about 

family

Centralized common 

dictionary (RDL)

The Basic Concepts of ISO 15926
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The ISO 15926 framework
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Standardization
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How ISO15926 works:
Modelling a heat exchanger
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How ISO 15926 Works - Part 2 and Part 4
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ISO 15926 – part 2
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ISO 15926
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How ISO 15926 Works - Part 7
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Ambient temperature: -40°C to 85°C

A Simple Example of a Data Record
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Heat Exchanger Modelling

Decomposition

Specialization
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How ISO 15926 Works - Part 8 and Part 9
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Heat Exchanger in the Sample PID

Here: 

Shell and Tube Heat Exchanger
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Anno 2011: Bayer asked us to join the initiative
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Research:
 RWTH Aachen
 AixCAPE
 VTT Technical 

Research Centre of 
Finland (new)

CAE Vendors:
 Autodesk
 Aveva
 Bentley (*)
 eVision (new)
 Intergraph
 Siemens
 X-Visual 

ISO-Community:
 IIMM
 SIG 

Instrumentation
 OPC (new)

Owner / Operator:
BASF, Bayer TS, EVONIK

EPC:
Air Liquide (new)

Coordination
Requirements

Conceptual 
model 

Specifications 
Validation / 
Verificator 

DEXPI home 
page 

Model support
Model extension

Implementation
Proteus know-

how
ISO knowledge

Interface 
building
Graphic

exchange

DEXPI Project
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Life cycle

Functional

requirements

Functional

design

Asset

specification

Asset

operational

Specification of function in 
a conceptual phase as in 
process simulation
(Versioning required)

Specification of equipment 
under a construction aspect 
as in shop drawings
(Versioning required)

Specification of equipment 
from a detailed process 
aspect,
e.g. using mathematical 
models
(Versioning required)

Specification of a 

physical equipment as 

built and delivered
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Scope for data exchange - P&ID fragment
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DEXPI approach

Methodology: ISO 15926 + Proteus (XMpLant) scheme

All main CAE software vendors involved

Impact of DEXPI work to international standards

Bottom up, pragmatic approach

International coverage, not only local
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Proteus Scheme as bridge

Agile Approach 
implemented

Test Cases as Collaboration 
Methodology
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WWW.DEXPI.ORG
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Current State of AutoCAD P&ID DEXPI interface

2016_11_10_-_DEXPI-Interface_WHITE.mpeg
2016_11_10_-_DEXPI-Interface_WHITE.mpeg
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Influence and cooperation
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Contact & More Information

Heiner Temmen
Senior Application Manager
Evonik T&I GmbH

heiner.temmen@evonik.com

Reiner A. Meyer-Roessl
Global Biz Dev Process Plant
Autodesk Inc.

reiner.meyer-roessl@autodesk.com
http:/LinkedIn.com/in/MeyerRoessl

http://Xing.com/profile/Reiner_MeyerRoessl

http://dexpi.org
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Data Handover is a business issue

Autodesk supports open Standards 

If there is no standard, we help to develop

DEXPI PID interface for AutoCAD PID is in Beta state

Autodesk continues investment in PP Industry

Summary
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Thank you
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 Your class feedback is critical. Fill out a class survey now.

 Use the AU mobile app or fill out a class survey online. 

 Give feedback after each session. 

 AU speakers will get feedback 
in real-time.

 Your feedback results in better
classes and a better AU experience.

How did I do?



© 2016 Autodesk© 2016 Autodesk

Q&A - Comments
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Section/chapter title slide
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