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Still typical work method DEXPI oo,

Between stakeholders like organizations or disciplines
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DEXPI group




DEXPI Mission DEXPI Fecener

What we do

... and we started with the P&ID
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DEXPI approach

Think global, start with limited scope

Bridge the gap
for P&ID data exchange

1SO15926
Part 4
Part7
Part 8

ISO15926
Part 4
and

Limited Prateus

P&ID data
exchange
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DEXPI — A Successful Team

International Multi Sides Team

Software Vendors

2019-05-15

Aucotec

Aveva
Bilfinger
Hexagon
Siemens
X-Visual
eVision
PTC
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International Community

VVVVY

Autodesk

ISO TC 184 SC4

FIATECH / Cll / POSC Caesar

OPC Foundation

CFIHOS

DECHEMA / NAMUR / DKE / VDMA

Owner / Operators

>
>
>
>
>
>

BASF

Bayer

Covestro

Equinor EPC_
Evonik » A‘|r .
Merck Liquide

Research Organizations
AixCAPE e.V.

VTT of Finland

TU Berlin

RWTH Aachen University
Tecgraf/ PUC-Rio
Kyungpook National
University

YVVVVYVYY
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DEXPI Organization

Open community

» DEXPI f2f meetings (6 per yr)

Frankfurt
» DEXPI hackathons (2 per yr)

» DEXPI marketing and technical

web meetings

» DEXPI annual management

meeting

2019-05-15
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DEXPI Deliverables




Deliverables @[DEXP Fr

public license concept: cc-by-sa
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www.DEXPl.org DEXP] o n

the Process Industry

Face to the community

7

A WORKING PARTY OF

(> Y DEXPI ez, PROCESSNET

N EINE INITIATIVE VON DECHEMA UND VDI-GVC

NEWS  MEMBERS SPECIFICATIONS & SERVICES PUBLICA

DEXPI Data Exchange in the Process Industry Upcoming Events &

= May 07 till 31, 2019
DEXPI @ Interoperability Summit hosted by

The objective Of the DEXPI initative iS tO dev fd"p"and promote a The objective of the DEXPI initative is to develop and promote a general data exchange standard for the

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

process industry, Covering all phases Of‘% (ifecycle of a (p( functional requirements to assets in operation. Currently, the focus of the DEXPI initiative is the exchange of the LCDM Project
. X X : Piping and Instrumentation diagrams (P&IDs).
specification of functional requirements to & Latest News
Owner / Operators « May 03, 2019

- BASF EPC DEXPI @ Fiatech meeting
; ::,:‘,W = Air Liquide = March 14,2019
» Equinor DEXPI Management Meeting 2019 - Summary
# Evonik = December 11, 2018
> Merck

Cooperation with KNU

Software Vendors -‘F’I‘ - \‘ Research Organizations Latest Publications

= AIXCAPE e.V.

: :ummd ck # VTT of Finland = lanuary 17, 2019

utodes! :
> Aveva : Tum?ﬁﬂzcmn un o .:r.i:l:-m CIDT:_;;F;R(.Z)fDE;j:a_lmegrat\cllj.: .
# Bilfinger > Tecgrafl PUC-Rio Extending DE owards the Asset Lifecycle
» Hexagon * Kyungpook National = June 12, 2018
; :';“"‘I‘ University PraxisForum Data exchange in the process

-Visual
+ eVision industry (@ ACHEMA 2018
» PTC = Movember 20, 2017

DEXPI release presentation at PAAT 2017
International Community - . °
150 TC 184 SC4 I}

I
# FIATECH /Cll / POSC Caesar
» OPC Foundation
» CFIHOS

> DECHEMA / NAMUR | DKE / VDMA

2019-05-15 12



DEXPI Information Model published DEXPI Sseser,,

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

-T’lxm aommaloniidel 2 : 2

&« S C @ ® dexpi-information-model.aixcape.org - 9w n @ 9 =

DEXPI Information Model 1.2

Associations (Compositions)

These pages demonstrate an alternative to access the DEXPI Information Model described in the DEXPI P&ID Specification 1.2 from

sonroen

Show Source 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.

Go 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
and Excel)

® Associations (Compositions

® Associations (Non-Compositions)

® Class Hierarchy

® Classes

® Classification Attributes Including Inherited Attributes
o 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

DEXPI Information Model 1.2 » next | index

@© Copyright 2017, AiXCAPE e.V.. Created using Sphinx 1.5.2.

2019-05-15 13




endpoint.DEXPI.org DEXPI Zaese

the Process Industry

SPARQL Endpoint Service
DEXPI ENDPOINT (fuseki)

DEXPI fesvess  PrROCESSNET SusChem

AN INITIATIVE OF DECKEWA AND ¥DI.GYC 2

="

Server Management

Control Panel
Documentation

Fuseki documentation
Validators

e SPARQL query validator

e SPARQL update validator
e RDF data validator

¢ IRI validator
Standards

¢ SPARQL 1.1 Query
e SPARQL 1.1 Update
e SPARQL 1.1 Protocol
2019-05-15 e SPARQL 1.1 Uniform HTTP Protocol for Managing RDF Graphs 14



DEXPI Verificator

As offline versions available

Data Exchange in
the Process Industry

DEXP

[) DEXPI - Data EXchange | %

< C | ® tools.dexpi.org/verificator/verification % ¢ O &
Data Exchange in A WoRKNG PARTY OF
DEXPI 7 Industry PB.\QQ,,E,‘SE m ET SusChem

Your Verification Results

Navigation Tree:

Click on the small arrow to uncollaps the tree. The
element data will appear under the PID image.

g ../ 1Plant
s .. 1.1 Equipments
@114 ShellAndTubeHeatExchanger H1007
| [~ 1) 1.1.1.1 Shell: HeatExchangerShell M
‘ I~ 11 1.1.1.2 TubeBundle: ShellAndTubeHeatExchangerTubeBi
L) 1.1.1.3 Nozzles 1
.. 1.1.2 PlateAndShellHeatExchanger H1008
.. 1.1.3 DisplacementPump P4711 H
.. 1.1.4 CentrifugalPump P4712

|

~ . 1.1.5 Tank T4750

../ 1.2 PipingNetworkSystems

General Problems: C

2019-05-15

—

- —— 3
lick here for higher resolution image.

. SRR paR, _

c @

® dexpiaixcape.org/program html 5]

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
this permission.

dexpi-verificator.exe

Command line version of the verificator. The only required argument is the name or path of the Proteus .
Run the program from a console with option -h to get more information.

dexpi-verificator-gui.exe
GUI version of the verificator.
Distributions
Current Version
* Version 0.7 (2018-04-17)
Older Versions
o Version 0.6 (2018-03-30
® Version 0.5 (2018-01-25
® Version 0.4.2 (2017-09-05

® Version 0.4.1 (2017-06-19,
® Version 0.4 (2017-05-30)

15



Test Cases DEXP] 5xaocnansen

Free available on https://gitlab.com/dexpi/TrainingTestCases

P Public Training Test Cases 6~ ostar 1 YFork 1
Project 1D: 8453791

stability = experimentsl

B Add license -0~ 320 Commits ¥ 9 Branches ¢ 0Tags [ 20.5 MB Files . .
DEXPI Interoperability Matrix

S e e i e

Automatically created by DEXPI-Matrix-Crawler version 0.3 Tue Jul 17 19:28:00 CEST 2018

3 CO1V01-HEX.EX03-VERIMOLhtml SHAPE LIBRARY AND PLANT STRUCTURE ADDI
[ COLVO1-HEX.EXD3.png SHAPE LIBRARY AND PLANT STRUCTURE Appi Interoperability Matrix:
3 CO1V01-HEX.EX03.xml SHAPE LIBRARY AND PLANT STRUCTURE ADDI B AUD AV HEX  SAG VTT XVT
3 CO1V01-SAG.EXD1LXML Added SAG VO1EX01 AUD | 0% 0% 0% 1.8% 143%  18%
B COLVO1-SAG.EX02.XML Upload CO1V01-5AG.EX02.XML AWV 71% 0% 0% 5:4% 143% | 36%
[@ CO1VO1-SAG.EX02.pdf Upload CO1V01-SAG.EX02.PDF HEX | 13.6% | 0% 0% | 107% | 17.9% | 54%
o SAG 21.4% 1.8% 0% 3,6% 17.9% 1.8%

[8] CO1VO1.pptx Description of the new complete DEXPI P&ID

VTT 0% 0% 0% 0% 0% 0%
3 readme.md Update readme.md to point to conformance te

XVT 0% 0% 0% 0% 0% 0%

—_

2019-05-15 16



DEXPI interfaces of software systems

CAE and smart applications

DEXPI

Data Exchange in
the Process Industry

{\ AUTODESK.

Autodesk

Aucotec

Aveva

Bilfinger

Hexagon

PCT

Siemens

VTT

X-Visual

2019-05-15

&) AUCOTEC

....................

BiLFINGER

(-j HEXAGON
SIEMENS
M 7/ &
XVISUAL

AutoCAD P&ID 2019

Engineering Base

Aveva PID

PIDGraph

SmartPlant PID

ThingWorx

Comos PID

Apros

PID

Import & Export

Export

Import & Export

Export

Export

Import

Import & Export

Import

Import

17



DEXPI Technical Design Principles




DEXPI and the ENPRO Lifecycle () DEXPI ez,

The asset lifecycle is separated into four aspects with three underlying data structures

—* 4001 [——*

% 4001BRUI
=Lt
4
3
4006 !

2019-05-15 19



Design Principles @[DEXP o ety

The DEXPI activities are driven by several basic development guidelines

2019-05-15




P&ID main components

Data, graphics and topology

Data Exchange in
the Process Industry

DEXP
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International Standards @[DEXPI Fr
ISO and IEC

» DEXPI specification based on international standards

» Applicable for IEC, ISA and DIN based P&IDs

2019-05-15 22




Plant Breakdown Structure
Based on ISO 10209

Elements of the identification system for a process plant

Data Exchange in

DEXP

the Process Industry

I I
I I
I I
| ]
I 150 10209:2012 154 95 DIN 28000-3 DEXPI I
I

len de en de major additional |
} Enterprise Enterprise :
}works Werk Site Site Standort Site I
I Area Area i
I

Iindustrial complex  Anlagenkomplex Industrial Complex Anlagenkomplex, Betrieb Industrial Complex I
Iprocess plant verfahrenstechnische Anlage |Process Cell Process Plant/Plant Unit Verfahrenstechnische Anlage |Process Plant |
Iplant Anlage I
Iplant section Teilanlage Unit Subprocess/Plant Component  Teilanlage Plant Section i
!Equipment Anlagenteil Technical Item Technische Einrichtung Plant ltem I

2019-05-15 23




Equipment Taxonomy
Based on ISO 10628 and ISO 14224

D EX P Data Exchange in
the Process Industry

1
--
Equipment types according]
to the 21 groups of ISO Functional design
10628
[AY
sub types
1 1
0..* 0.* 0.* 0.*
Equipment Chamber Impeller Displacer Nozzle
components
Specialization of —> Part of =e———dp
2019-05-15
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Piping Taxonomy

DEXPI &t o ey
Based on ISO 10628

B'9998 PSV_ 99981 ABa 98097 150HB0S 3.0
p= 16.0bar
NPS 1.0/3.0 RD 99982
p 16.0bar
NPS 1.0/1.0
120 P-9997
GCw 99098 150CD01 2.0 AR234AC20 N1 AD2MAC20 B ABa 99099 150HB05 2.0 _
FAC20 Fa2BAb 20| FEZ2AC20 20 20100 Hm%fm.o HRS%SB:DWO 10020
i S KR2ZAC20 Piping Network System
c A
' GCw 99098 150CD01 20 H2.0 E100 °C ..
Piping Network Segment
Piping Components (ISO 10628:2012)
21 Valves
22 Check valves
23 Valves and fittings with safety function
24 Fittings
2019-05-15
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Class referencing

Use of ISO 15926 industry sandboxes

DEXP

EQP Type EQP Sub Type RDL Class
VESSEL hitp://data posccaesar.org/rdiRD5414674
PRESSURE .
VESSEL hitp://data.posccaesar.org/rd/RDS427229
TANK hitp://data posccaesar.org/rdiRD5445139
SILO hitp://data posccaesar. org/rdi/RDS1022.399
SPECIAL VESSEL hitp://sandbox.dexpi.org/rdl/data/SpecialvVessel
HEAT hitp://data posccaesar.org/rd/RDS304199
EXCHANGER
SHELL AND TUBE .
HEAT EXCHANGER hitp://data posccaesar.org/rdlRD5419054
PLATE AND SHELL .
HEAT EXCHANGER hitp://data posccaesar.org/rdiRD5441719

SpiralHeatExchanger

hitp://sandbox.dexpi.org/rdl/data/SpiralHeatExchanger

ELECTRIC HEATER

hitp://data posccaesar.org/rd/RDS 14070475

AIR COOLING
SYSTEM

hitp://data posccaesar.org/rdiRDS27 7379

2019-05-15

ThinFilmEvaporator

http://sandbox.dexpi.org/rdl/data/ThinFilmEvaporator

Data Exchange in
the Process Industry

26



Instrumentation

DEXP Data Exchange in
the Process Industry

Instrumentation Loop Function

ignal Generating Function

-ELIEHLEL-PLWEGL WS 40

MO M

Tgged instrumentationobjects _ Instrumentation Loop Function Tagged plant objects based on:

0.1 *  Motor

|IEC 62424

(a0 "\

—_———————n

2019-05-15

FT4711.01

TC

\_/

based on:
IEC 61987
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DEXPI Collaboration




DEXPI’s Influence and cooperation DEXP] o oerse

the Process Industry

Other big player

. = Construction
\J FlatECh " Industry
Innovation that builds the waorld. . . Institute”

C‘" POSC Caesar D EX P Data Exchange in D K E
- ‘ the Process Industry

Association 1 VDE DIN

| PROCESSNET |
CFiHOS 9 ‘ EINE INITIATIVE VON DECHEMA UND VDI-GVC
Commission ®

2019-05-15 30




DEXPI & CFIHOS DEXPI Fecener

Working closer together: MoU signed and content alignment takes place

Common RDl concept
other
o @
CHHOS‘ second way
industry RDL
Common
Gll’m&DEﬂ’l

first way

DEXPI UML
m”m Spec CFIHOS DEXPI
Interface Interface

IS0, IEC, ..

2019-05-15 32



NAMUR and DEXPI DEXP] o et o

the Process Industry

Instrumentation data models aligned with DEXPI

Preliminary . . . . . . Construction & ]
Engineering>> Basic Engmeerlng>> Detail Englneer|ng>Commissioning Operation

CAE Systems for
P&l Planning Manufacturer portal

IEC 61987

NE 100

CAE Systems for
PCS-SW-Planning

2019-05-15 34




NAMUR and DEXPI DEXPI Czcemen

Outlook: Instrumentation — international standardization

DEXPI

Data Exchange in
the Process Industry

International
Electrotechnical
Commission

, SCADA / HMI

b DCS

ELECTRICAL
ENGINEERING

2019-05-15 35



Next steps




Next steps DEXPI Zsseemer,,

DEXPI into the daily business

» use in capital projects

>

V V V V V

P&ID exchange

Interface to other disciplines like cost estimation, instrumentation, 3D, ...
Handover together with CFIHOS

Generation of the Plant Maintenance structure

smart construction and maintenance support

Data analysis by use of OPC UA adapter — predictive maintenance

> ..
» DEXPI product management: operation, maintenance and extensions
» future cooperation with CFIHOS, NAMUR, OPC UA, ...

» more global presence

2019-05-15
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