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PEID Information

Graphics

Stileklifte zur Schubflange Zeichnung Nr...

Zelchen]  Gegenltand sﬂ;'l"y Materlal ‘ Bemerkungen

A Schubﬂ:nﬁe 1 | Siemens-Martin-Stahl Im Gabelende Keilnut,

B | Verfchlubfltick lilsiog &

C |Bolzen 2 | Schmicdecilen Mit 3,-Gewinde und je zwel Multern
’ 0 und N nebRt Sicherung M.

D La%erfchalenh!llte 2| Bronze Neues Modell ausgieBen mit Lagermeall

E |Iwifchenlagen | 2 |Meffing \

F | Kreuzkopfbolzen | 1 [Stahl Mit 3,.Gewinde und Keilnut,

G | Scheibe 1 | Schmiedeeilen

H | Mutter 1 g 3Gewinde,

1 Kell 1 [Stahl

K |Scheibe 1 |Schmiedeeifen

L | Kopffchrauben 4 v §yy"-Gewinde,

M |Sicherungsichraube| 2 |Stah

g Mutter 2| Schmicdeeifen ls.’ 2
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PEID information transferred as... DEXPI 25wy,
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NO standard for PEID exchange DEXPI 25,




DEXPI use cases




DEXPI workflows

These (data exchange) workflows are supported through the DEXPI standard

= PID data exchange between CAE systems / Data handover of semantic PID’s:

From EPC to O/0

From EPC to equipment supplier
From O/0O to contractor

From O/0 to equipment supplier

Inside a company between
different departments

Exchange Data,
not documents

DEXPI

Owner/
Operator

/

\

Equipment | l
Supplier

Data Exchange in
the Process Industry




Handover between PID tools DEXPI &35

the Process Industry
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Handover between PID tools () DEXPI g,
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DEXPI| workflows DEXPI 255570,
These (data exchange) workflows are supported through the DEXPI standard

Re-use PID information for other disciplines

ERP, Data

. . . . Management
systems simulation systems systems solutions permit systems
(Plant topology)

| {5 W&, 0 2 5
R

Instrumentation Process AR/VR IoT and control 3D piping Mobile Safety and work

)




Handover between PID tools DEXPI s

DEXPI {Other tools 1

/7 C 0 ocabon . 2|0 QBT 4 ‘\\
/ \ DEXPI 2aix=; Plant Asset Navigator i thingworxi

\ Any DEXPI export =




DEXPI group




DEXPI — A Successful Team

International Multi Sides Team

Owner / Operators

> BASF > Equinor
> Bayer » EVONIK
» Covestro > Merck

Software Vendors
Autodesk
Aucotec
Aveva
Bilfinger
Hexagon
PTC
Semantum
Siemens
X-Visual
eVision

VVVVYVYVYVYYY

International Community

> ISOTC184SC4  » CFIHOS

DEXPI

> Air Liquide

Research Organizations

>
>
>
>
>

AixCAPE e.V.

VTT of Finland

TU Berlin

RWTH Aachen University
Tecgraf/PUC Rio

> CII/FIATECH > DECHEMA / NAMUR / DKE / VDMA

» OPC Foundation > SSG

Data Exchange in
the Process Industry
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DEXPI Mi1ssion DEXPI e
What we do

We work to create an open, neutral and reliable data
exchange standard for the process industry to

establish a future-proof digitalized collaboration.

.. and we started with the P&ID



DEXPI Collaboration




DEXPI's Influence and cooperation DEXPI oxecersen

the Process Industry

(J Fiatech” TR Corcin

vation that builds the world. . . Institute®

PCA rosc caesar BDEXPI 52 ixchanaein DKE

Association = VDE DIN

CFiIHOS 9 ‘ Euﬁng\ggnéuém EI I

International <&
Electrotechnical
Commission ®







Deliverables () DEXPI g,

1. DEXPI Specification for Exchange of PIDs (Version 1.2)

2. Extension for the Proteus Scheme (resulting in Version 4.0.1)

3. Tools & Test cases

4. CAE Interfaces of the leading PID software




www.DEXPI.org DEXPI s,
News, Contacts, DEXPI Specification, Publications, Events

A WORKING PARTY OF

) DEXP ® bata Exchange in PROCESSNET

the Process Industry
EINE INITIATIVE VON DECHEMA UND VDI-GVC

NEWS MEMBERS  SPECIFICATIONS & SERVICES  PUBLICATIONS  CALENDAR

The objective of the DEXPI initiative is to de\/,é[éfpa:and promote a general data exchange standard for the
process industry, covering all phases of the lif&"y:élé of a (petro-)chemical plant, ranging from specification
of functional requirements to assets in operation.
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DEXPI Data Exchange in the Process Industry Upcoming Events E&
The objective of the DEXP! initiative is to develop and promote a general data exchange standard for the *:August 22, 2019_

DEXPI Org. meeting

process industry, covering all phases of the lifecycle of a (petro-Jchemical plant, ranging from specification of



DEXPI Information Model published DEXPI &550mer,,

http://dexpi-information-model.aixcape.org/

Overview Tables 1.1 for DEXPI P&amp;ID Specification 1.2 » next | index

Next topic

Associations (Compositions)

This Page

Show Source

|
[Go ]

Go

Overview Tables 1.1 for DEXPI P&ID Specification 1.2

These pages provide an alternative access to the DEXPI Information Model described in the DEXPI P&ID Specification
1.2 from 2017-05-20.

The model is available on a SPARQL server similar to the DEXPI sandbox:

® The server supports the SPARQL 1.1 Protocol. The URL for queries is http://endpoint.dexpi.org
/information_model/query.

® There is also a web interface at http://endpoint.dexpi.org. At start, click Control Panel, then select the
information_model.

On each of the pages below, an example query for the DEXPI Information Model is given. There are links to
download the query results directly from the SPARQL server in different formats (text and HTML table, XML). In
addition, cached results are available (HTML, CSV, Excel, and XML).

® Associations (Compositions)

Associations (Non-Compositions)

Class Hierarchy

Classes

Classification Attributes Including Inherited Attributes
Classification Attributes

Classification Types and Values

Integer Attributes Including Inherited Attributes
Integer Attributes

Physical Quantity Attributes Including Inherited Attributes
Physical Quantity Attributes

Physical Quantity Types and Scales

String Attributes Including Inherited Attributes

String Attributes

& Channalan



DEXPI| Verificator DEXPI e

Online (previously) and Offline versions available

[ DEXPI - Data EXchange | X -

<« C' | ® tools.dexpi.org/verificator/verification % e O =

DEXPESSEE"  BrociicMer GusChem DEXPI Tools by AixCAPE®

DEXPI Verificator

The DEXPI verificator for Proteus XML files can be used from the command line or with a GUL Both v
same results: an HTML verification report (model structure and detected errors) and a separate error log
can be read with recent versions of LibreOffice or Excel. for example). In some cases, Windows will ask
use certain system ports when either program is used for the first time. You may need to have administra
—T——T—T—T1—7T— ——v e s — this permission.

Your Verification Results

dexpi-verificator.exe
Navigation Tree: . . . . :
Command line version of the verificator. The only required argument is the name or path of the Proteus 1

Click on the small arrow to uncollaps the tree. The Run the program from a console with option -h to get more information.
element data will appear under the PID image.

dexpi-verificator-gui.exe

4- 1 Plant
4~ /1.1 Equipments I GUI version of the verificator.

5 .. 1.1.1 ShellAndTubeHeatExchanger H1007 oy A
I 111.1.1.1 Shell: HeatExchangerShell I Distributions
- ../ 1.1.1.2 TubeBundle: ShellAndTubeHeatExchangerTubeBi *@‘ Current Version

©J1.1.1.3 Nozzles 1

. ../ 1.1.2 PlateAndShellHeatExchanger H1008 o denkni ol
../ 1.1.3 DisplacementPump P4711 H Older Versions

¢ .. 1.1.4 CentrifugalPump P4712 ]

) | o Version 0.6 (2018-03-30)

.. 1.1.5 Tank T4750 o Version 0.5 (2018-01-25)

../ 1.2 PipingNetworkSystems

= o Version 0.4.2 (2017-09-05)
= o Version 0.4.1 (2017-06-19)

N 0 — O T e Version 0.4 (2017-05-30
Click here for higher resolution image.

— -

General Problems:




Test Cases
Free available on https://github.com/DEXPI/TestCases

) DEXPI / TestCases

D EX PI Data Exchange in
the Process Industry

®© Unwatch~ 7 W Star 1 YFork 4

DEXPI

Data Exchange in th

httpy//dexpi.org <> Code (@ Issues 1 i) Pull re

L) DEXPI / TestCases

<> Code (D Issues 1 17 Pull requests 0 [ Projects o 4~ Pulse il Graphs

Branch: master~  TestCases / tests / E02 Tank with Nozzles / Create new file ~ Upload files  Find file = History

E] Repositories 1% People 15

Pinned repositories

Branch: masterv  TestCases / tests /

. rttskr committed on GitHub Add files \

"4 rttskr committed on GitHub Rename E02V01-AUD.EX02.xml.xml to EO2V01-AUD.EX02.xml

Latest commit 30145dd 12 days ago

TestCases [2 E02V01-AUD.EX01.png some files moved to test folder 12 days ago
ol l B CO1 Pump, Tank, and Control loop
place totrack all test cases ) E02V01-AUD.EXO1.xml some files moved to test folder 12 days ago
@i k1 G4 i C02 DEXPI Example Complete E+P
. [2) E02V01-AUD.EX02.xml Rename E02V01-AUD.EX02.xml.xml to E02V01-AUD.EX02.xml 12 days ago
| CO3 DEXPI Example Tank Displ Pump
[2) E02V01-AVV.EX01-VTT.IMO1.PNG some files moved to test folder 12 days ago
I C04 DEXPI Example Pump Plate Heat
[2) E02V01-AVV.EX01-XVT.IMO1.png some files moved to test folder 12 days ago
8 EO1 Tank T100
i [2) E02VO1-AVV.EXO01.xml some files moved to test folder 12 days ago
i £02 Tank with Nozzles
. [E) E02VO1-AVV.EX02-VER.IMO1.html some files moved to test folder 12 days ago
DEXPldev i £03 Pump With Nozzles
Development of the DEXPI group: Specific B 04 HeatBxchanger With Nozzles [2) E02V01-AVV.EX02.png some files moved to test folder 12 days ago
Updated 11 days ago 8 £05 Pump With Nozzles And HeatExc [£) E02VO1-AVV.EX02.xml some files moved to test folder 12 days ago
i £05 Pump, HeatExchanger, Nozzles € [£) E02VO1-ING.EX01-XVT.IMO1.png some files moved to test folder 12 days ago
TestCases 8 E07 PressureVessel with ColumnSecti [£) E02V01-ING.EX01.PDF some files moved to test folder 12 days ago
A place to track all test cases. | £08 ProcessColumn with ColumnSect [E) E02V01-ING.EX01.png some files moved to test folder 12 days ago
@HML %1 ¥4 Updated 12 days age (2] E02VO1-ING.EXO1.xml some files moved to test folder 12 days ago

B 101 Measurement
| 102 Control

8 103 Measurement and Control

some files moved to test folder

Move files to correct location

12 days ago

12 days ago



DEXPI interfaces of CAE systems

D EX PI Data Exchange in
the Process Industry

Autodesk AAUTODESK. AutoCAD P&ID 2020

Aveva -AVEVA Aveva PID
Hexagon f‘ HEXAGON SmartPlant PID
Siemens SIEMENS Comos PID

VTT —./LWT Apros

X-Visual XVISUAL PID

Import & Export
Import & Export
Export
Import & Export
Import

Import



Quality Control




External Test Body Founded DEXPI 255amsr,,

= Independent Test Organization — plants & bytes

= Founded for that reason

Owner / Operators EPC
» BASF » Equinor > Air Liquide

= Funded by Owners / Operators L e

."'4(27__,.
1 EofAt:::;:s\fkendors ,:'é:"}fe \'%; Research Organizations
) 4 N > Al AA
= SW vendors provide > ducatc \ WS
:’ Bllflnger : ITZldU'?flr.E:chen University
= Software + DEXPI Interface ;g - Tecrt e
Semantum

> Semamun
- —|— g r X*\.l'i.sual
ra] n] n z eVision International Community

» ISOTC184 SC4 » CFIHOS

> CII/FIATECH » DECHEMA / NAMUR / DKE / VDMA
» OPC Foundation » ssG

= Timeline agreed with DEXPI group



DEXPI

Data Exchange in
the Process Industry

-PnB Plants & Bytes GmbH, Aachen

=— .Testing started in Q2/2019

-Certification process started in Helsinki

) Bl |

DEXPI Testing Data

Example testing data provided by Evonik, BASF and Equinor



Testing and development timeline @[

How we proceed in 2019 and beyond

10th Hackathon
|

9th Hackathon Management Meeting 2020 11th Hackathon

2019 2020

Nov Jun

¥
> %hpurl Results

31 s
Applications Installed & Licensed Report Results

Test Preparation o (I
Sep oct
it 2 31
Nov Mar
— > O
2 30

1 29
- . - Nov
Dec Dec
3rd Test Round

[ * “Dry Run”: Trial “Test Round” which will serve to iron out possible issues with, for example, the testirg procedure or the software installation. ]
12th Hackathon
|
Management Meeting 2021 13th Hackathon

2021

Feb May

> >

3 31
Report Results Report Results

Jan1-Jan
3rd Test Round - 25
Update Specification & _ Feb 1- Mar
31

Verificator

1 28

D EX PI Data Exchange in
the Process Industry

14th Hackathon
|

Management Meeting 2022
2022
Jan |’ ?‘lepurt Results
> 3Rlelmrt Results

5th Test Round

6th Test Round






o =)= The Hague March 2018 DEXPI 55528,




=)= The Hague March 2018 DEXPI 2352750,

—
QOEQTlOk\S
—
| g”Minecocy - Lavmuent - Dee Taskc
ETA:?J“%;DE’FfN(TloU V3.
NAME + DEF/UITION
— CHAMRER \A Com pare Plant (Breakdown) Strvchores
L 3
- FUNCTIoVAL DESIGN) <2 With Plawtltomn/Asset conceph
TACI LTY DESIGN 7 o0} DExPI/EwPRO
— PAUT=TACILITY ? — Tagq Class in CAMOS an 4he DEXCI

L Dal“ e kel campw;xau between
- a”_)»./b.‘/w acliws taxowom e
- 'o:,ou-.}

- IngfreweSabio o

— AUGNMENT oF ‘Sup. CUARES”

& Cok-pa-e RDL s‘vlra#\cl/'e.S

33



= (= Amsterdam January 2019 DEXPI 552,

Common goal

» Software for the Process Industry shall support both concepts

» Software has two interfaces: one for CFIHOS and one for DEXPI

» The software has only one internal software configuration, perhaps
some small mapping for the two interfaces

» The software supports all users with a user-friendly interface and a
correct terminology

» Of course: concerning to its scope software may support only one
approach



CFiHOS

— Alignment - done DEXPI &5evien,,

Based on CFIHOS V 1.4 (2019-10) and DEXPI V 1.2 (2016) & V 1.3
(2020-02)
» Design principles

» Class and subclass concept

» UoM concept

» Property type concept

> Relation between classes and properties

» Plant breakdown structure
» Lifecycle approach

35



Aligsnment — TO-DOs DEXPI 2soseer,,

» Design principles
» Component concept
» Inheritance concept

» Apparatus / machine taxonomy

» Piping component taxonomy

» Instrumentation taxonomies for field devices
» Property mapping

» Common RDL concept: CFIHOS and DEXPI



s (Y CHIFOS - DEXPI DEXPI 2352,
alignment concept

» 4 aspects

» Tags » 3 structures

» Equipments

CFIHOS Equipment

» Model parts DEXPI

Assets in Operation

SAP Functional location Equipment 37



= (= Alignment specification () DEXPI mgs,
using |SO 15926 RDL

MRAIL project

EER—. =]

e —— i d —pr——-

» IS0 15926 part 4
» POSCCaesar RDL

| http:iidata.15926.org/cfihos

I http:/idata.15926.org/rdl




CFiHOS

DEXPI &aei,, Merge of classes - —
example compressor

.................. : e

http://data.posccaesar.org/rdl/RDS14286497 1.2

ECFIHOS—B(_)_(_)_OOSM mechanical equipment clas:

esar.org/rdl/RDS417194 (1.2 gal compressor 'CFIHOS—3(_)_(_)_005
1.2
1.2 CFIHOS5-30000516
1.2
1.2 CFIHOS-3
12
RotaryCompressor 1.2 CFIHOS5-300005:
: 1.2 :
‘AirEjector 1.2
: 1.2
ispecialCompressor :f/san g or_gfrdIfSpeciaICompre:l.Z
: 1.2
1.2

DEXPI_CFIHOS_Class_Compare_V1.xls




DEXP
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Merge of classes-

example manual valves

CFiHOS

I

Shutoffvalve AS 1.2 SHUT OFF VALVE http://sandbox.dexpi.org/rdl/ShutOfvalve manual valve CFIHOS-30000649 valve

AngleBallValve AS 1.2 ANGLE BALL VALVE http://sandbox.dexpi.org/rdl/AngleBallvalve

AngleGlobeValve AS 1.2 ANGLE GLOBE VALVE http://data.posccaesar.org/rdl/RDS882944

AnglePlugValve AS 1.2 ANGLE PLUG VALVE http://sandbox.dexpi.org/rdl/AnglePlugValve

AngleValve AS 1.2 ANGLE VALVE http://data.posccaesar.org/rdl/RDS5789384

Ballvalve AS 1.2 BALL VALVE http://data.posccaesar.org/rdl/RDS416654 ball valve CFIHOS-30000807 manual valve
ButterflyValve AS 1.2 BUTTERFLY VALVE http://data.posccaesar.org/rdl/RDS416609 butterfly valve CFIHOS-30000810 manual valve
GateValve AS 1.2 GATE VALVE http://data.posccaesar.org/rdl/RDS416519 gate valve CFIHOS-30000838 manual valve
GlobeValve AS 1.2 GLOBE VALVE http://data.posccaesar.org/rdl/RDS416204 globe valve CFIHOS-30000840 manual valve
NeedleValve AS 1.2 MEEDLE VALVE http://data.posccaesar.org/rdl/RDS421064 needle valve CFIHOS-30000852 manual valve
Plugvalve AS 1.2 PLUG VALVE http://data.posccaesar.org/rdl/RDS421109 plug valve CFIHOS-30000860 manual valve
StraightwayValve AS 1.2 STRAIGHTWAY VALVE http://data.posccaesar.org/rdl/RDS9390905

block and bleed valve

CFIHOS-30000808

manual valve

choke valve

CFIHOS-30000812

manual valve

diaphragm valve

CFIHOS-30000818

manual valve

double block and bleed valve

CFIHOS-30000822

manual valve

eccentric rotating disc valve

CFIHOS-30000825

manual valve

multiport valve

CFIHOS-30000850

manual valve

slide valve

CFIHOS-30000866

manual valve

DEXPI_CFIHOS_Class_Compare_V1.xls




mme(OQm Alignment CFIHOS - DEXPI

Major work areas
» Immediately

» Complete the common CFIHOS — DEXPI model

» Tag classes (80% ready)
» Property mapping

» find right place in documentation structure of
CFIHOS
» Implementation work for software vendors
> later

» Common RDL concept

DEXPI

Data Exchange in
the Process Industry

41



E— o- Alignment CFIHOS - DEXPI DEXPI Z5eaese

r

Thank J
you
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Thank you!




BACKUP SLIDES




Comparison -
Plant breakdown
structure

CFiHOS

Enterprise

-> Site

--> Industrial Complex

i s e : | ---> Process Plant
ie« il ool [wmm{imw"'% """‘“"‘Zm""% é_m&;?% ----> Plant Section

gq‘ms 9"HF‘° ————— > Plant Item

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

and Area, Train, System

Similar concepts (site, plant), but no complete match (e.g. industrial complex, plant section)



Comparison -
Apparatus / machine
model

CFiHOS

Some Tag classes of

mechanical equipment class like Equipment types

according to the 21
groups of 1SO 10628

Functional design

cCompressor

conveyor Equipment

d sub types Asset specification
amper

driver o

fired heat transfer equipment class

Equipment ;
heat exchanger o el Chamber Impeller Displacer Nozzle

lifting device
louvre Specialization of =~ ==—{> Part of =——dp
marine

mechanical seal

other mechanical equipment

Different taxonomies, different properties



CFiHOS CompaTiSOH _
| | Piping model

pig launcher

pig loop
S buckle initiator  pig receiver
ome Tag christmastree  pig transmitter ..
classes diverter pig trap Piping Network System
flame arrestor ~ PIP® cong Piping Network Segment
Tell flange pipe ben ..
of piping and  flanee pipe flange spade Piping Components (1SO 10628:2012)
. . ipe support
pipeline guide post e ton 21 Valves
. I k ignitor pipeline 22 Check valves : : .
equipme nt like injection point  piging spool 23 Valves and fittings with safety function
line blind riser 24 Fittings
manifold seal
nozzle spacer

spark arrestor
spectacle blind
spool piece
spring support
thermowell

Different taxonomies, different properties



CFiHOS

Some Tag
classes

of
instrument
equipment
and

Control
valves

analysing instrument
control switch
controller

detecting element
detector

flow meter

flow totalizer

gauge

general instrument
indicating instrument
level instrument
orifice plate

signal converter

temperature instrument

transmitter

Comparison -
Instrumentation model

ball control valve

blow down valve
butterfly control valve
choke control valve
deluge valve

diaphragm control valve
down hole safety valve
eccentric rotating disc control valve
emergency shut down valve
gate control valve

globe control valve

motor operated valve
needle control valve

plug control valve

slide control valve

solenoid valve

Instrumentation Loop Function
Process Instrumentation Function
Process Signal Generating Function
Actuating Function

Process Signal Generating System
Actuating System

Actuating Electrical Function
Actuating Electrical System

e mnmron s nsramantaton g o

ﬂ.ll:—Tagged objects
Signal Conveying Function
Devices for Process Signal
Generation System
Devices for Actuating
System
Devices for Actuating
Electrical Systems.

Different taxonomies, different properties




DEXPI G, Contact Information

Reiner A. Meyer-R0ossl, Dipl.-Ing.
Process Plant Digital Transformation Lead
Global Business Development

MOBILE +43 6641651220 @ linkedin.com/in/MeyerRoessl
reiner.meyer-roessl@autodesk.com xing.com/profile/Reiner_MeyerRoessl|

Autodesk Ges.m.b.H.
Schottengasse 1
1010 Vienna, Austria

AAUTODESKE Make anythmgw autodesk.com




