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Overview Vrr

* Challenge of interoperability

=|SO 15926 standard, Proteus schema for
P&ID and 3D data

* DEXPI Group - Data Exchange In the ;
Process Industry s

= OPC UA DEXPI Companion specification

" Progress made

 www.shutterstoc k.com - 118402378
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Challenges...

*"Interoperability between Computer
Aided Engineering tools for Piping
and Instrumentation Diagram (P&ID)
development is very poor

= A business interest

for vendors Is to

restrict their customers to their
platform (vendor lock-in)

=This lack of intero

perability Is

problematic for the adoption of new

methods based on

ndustrial loT and

data driven innovation.

FEED PUMP

--------

By Con-struct - Own work,
CC BY-SA 3.0,
https://commons.wikimedia.or
g/wlindex.php?curid=184732
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1ISO 15926 standard Ty

=“|SO 15926 Integration of life-cycle data for process
plants including oil and gas production facilities”

= |[nitiated, maintained and enhanced by the POSC ._
iati OSC C
Caesar Association (PCA) [fj\l’ aesar

Association
=“A non-profit global-standardization member NS, POSCEasSaLr. ofg!
organization that shall promote the development
of open specifications to be used as standards
for enabling the interoperability of data, software
and related matters” (https://www.posccaesar.org/)
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https://www.posccaesar.org/

Proteus XML schema for exchanging

P&ID and 3D data

» Started its life with the name “XMpLant”, the schema was managed by
Noumenon consulting Itd. Now the XMpLant tools belong to Nextspace

= “Proteus” Fiatech project
» “The goal (of the Proteus project) was to determine the business
requirements for and define the ISO 15926 model to support the
exchange of intelligent P&ID and 3D models between different

vendor systems.” (http:/fiatech.org/component/content/article/196-project-
deliverables/project-deliverables-information-management/1115-proteus-project)

= Now the schema is called “Proteus’, it is used by ISO 15926 and it is
managed by the ISO 15926 Information Models and Proteus Mappings

(IIMM) Fiatech project (nttp:/fiatech.org/information-management/projects/1161-is0-15926-
information-models-and-proteus-mappings-iimm)

13/10/2017

@ nextspace

http://www.nextspace.co.nz

Fiatech™

Innovation that builds the world.

http://www.fiatech.org/


http://fiatech.org/component/content/article/196-project-deliverables/project-deliverables-information-management/1115-proteus-project
http://fiatech.org/information-management/projects/1161-iso-15926-information-models-and-proteus-mappings-iimm

Data Exchange in the Process Industry M /4

(DEXPI) group

= Objective: “to develop and promote a general standard for the
process industry covering all phases of the lifecycle of a
(petro)chemical plant” (http://www.dexpi.org/).

= DECHEMA ->
= -> Processnet (DECHEMA initiative)
= -> DEXPI (working party of ProcessNet)

* “ProcessNet is a joint initiative of DECHEMA and VDI-GVC and
bundles all activities in process engineering, chemical engineering

and technical chemistry”
(http://www.dechema.com/en/Chemical+Engineering+ +ProcessNet-p-122836.html)

= DECHEMA: “Founded in 1926, this is a non profit organisation
based in Frankfurt. It has over 5000 chemists, biotechnologists, and
engineers as personal members as well as other organisations and
company members” (https:/en.wikipedia.org/wikii DECHEMA)
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D E X PI Data Exchange in
Process Industry

http://www.dexpi.org/

A WORKING PARTY OF

PROCESSINET

AN INITIATIVE OF DECHEMA AND ¥YDI-GVC

http://processnet.org/en/

E¢' DECHEMA

Gesellschaft fiir Chemische Technik
und Biotechnologie e.V.

https://dechema.de/en/


http://www.dexpi.org/
http://www.dechema.com/en/Chemical+Engineering+_+ProcessNet-p-122836.html
https://en.wikipedia.org/wiki/DECHEMA

DEXPI Group Owner/ Operator:

» BASF
members > Bayer EPC:
» EVONIK # Air Liquide
‘:fasa | ’ ‘?ﬂ
'5:; mﬁ
®
CAE Vendors . Research
» Autodesk A v #» AIXCAPE
» Aveva o #» VTT of Finland
#» Intergraph g. f » TU Berlin
» Siemens r: » RWTH Aachen
» X-Visual O
» eVision t‘
ISO-Community
| » FIATECH-IIMM (ISO 15926 Information Models and
http://WWW.deXp|.0rg/ Proteus Mapp|ng}

13/10/2(
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DEXPI Group - deliverables VT

* “The involved owner/operator companies from the DEXPI
working group will define a common data model which is DEXP] Dx@fchancern

Process Industr
based on the ISO 15926 standard. y
P&ID Specification

Version: 1.2

= The CAE vendors will implement this common data

This specification is based on

model as the basis for data exchange and will deliver it
as part of their default system configuration.

Manfred TheiBen!, Michael Wiedau?

* |n addition, it is expected that CAE vendors agree on a

Peterstrabe 2-4 Lehrstuhl filr Systemverfahrenstechnik

common exchange format for the graphical representation S e

of a P&ID and implement the result in their systems as well.”
(http://www.dexpi.org/)

» | atest specification: “DEXPI Specification 1.2”

13/10/2017 9


http://www.dexpi.org/
https://github.com/DEXPI/DEXPIdev/tree/master/specification

DEXPI Group — meetings between
Owner/Operators and CAE vendors

= Every about 6 weeks there in a full day meeting in
Frankfurt for extending the DEXPI specification,
identifying needed schema extensions and
monitoring the progress of the CAE vendors

= About twice a year there is a 2-3days “Hackathon” F
event, where all vendors try to solve
Interoperability problems.

= Owners/Operators are big enough to motivate CAE
vendors. The interoperability progress is closely

monitored. e Y
B .M a

-
www.shutterstock.com - 556705795
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DEXPI Group — Test cases Iin GitHub M2/

o Features Business Explore  Marketplace  Pricing This repository Sign in or Sign up
= DEXPI/ TestCases @Watch 10 Hhstar 3 YFork 4
<» Code [zsues 5 Full requests 0 Projects 0 Insights -

A place to frack all test cases,

D 87 commits V¥ 2 branches > O releases 42 10 contributors

Branch: rmaster = MWew pull request Find file Clone or download =

25 mthag fix readme md Latest commit SFag2fd 10 days ago
B tests Celete _I02W01.pptx 11 days ago
B toolsfcrawder fix readme md 10 days ago
=) README.md clean up Z maonths ago
README.md

https://github.com/DEXPI/TestCases

13/10/2017 11



Access P&ID data using Proteus XML w77
over OPC UA, why?

* The goal of the DEXPI group is that its
specification and the Proteus XML will enable
the transfer of P&IDs between vendors

* A side-effect is that the P&ID data (a very
Important representation of industrial processes)
are free and open to be used for other
applications (e.g. data mining, interface with 3D
models, process simulation)

= Standard access over OPC UA takes this
openness to the next level, easy interface with
iIndustrial 10T frameworks

12
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The big picture, data interoperability M Z/a

Data sources

P&l diagram
(Intergraph)

Automation
(Step 7)

Simulation
(Apros)

\ Proteus XML
| to OPC UA
transformer

" Proteus
L XML/
-/ OPCUA
’ server

e
/
!

-

\-,

3D CAE tool
(Navisworks
Simulate 3D)

specification is available
* Maintenance data

Additional data sources (not in the demo)

* UML models -> XM[ to OPC UA transformer developed
* PLC automation software code -> PLCopen XML to OPC UA

* Static data (e.qg. Word/Excel/PDF files, pictures)

= The OPC UA platform provides
homogeneous access to the
different data sources

= |[n some cases custom OPC UA
transformers and servers
should be developed

= After we have access to
all these data sources,
what are the questions
worth answering?
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Access to plant data sources over OPC UA W;
using the 3D model as gateway (past work)

PRUtodesk Navisworks Simulate 20151 mHH51_AQ 01_OT.nuf

Home Viewpoint Review Animation View Output BEURGESE Render ERGHEGLEGH
Tool Add-ins 1

lel_U_lz ' Pl '11 4
GOOD {
‘:,* 237924140953255
stamp: 2016 hein?kuut

51_GP0O02_P
PU11 E'HHETEF'

(E= Al

Get Proteus OPC UA info

etting info fc':' ID=mHH51_GP_002_ATM
HEHTEF' PUMP

- Node info: node name: GenericAttributes
i : Name: ” = w«tUxbutr: ,

Get Step7 OPC UA info

)=mHH51_GP_002_ATM

ode name: HH51-BL030-

13/10/2017




OPC UA DEXPI companion specification working group

= MoU signing ceremony between DECHEMA / DEXPI group
and the OPCF in the Hannover Messe event on the 25t of
April 2017.

* Nikolaos Papakonstantinou (VTT) leads the working
group, OPCF and DEXPI participate and provide support.

* The kick off meeting of the working group happened on the
18t of April 2017, four meetings so far.

= The invitation is still open to the OPCF members, if you
are interested to participate to this working group, please
contact me.

» Possible ways to access the DEXPI specification are:
= the Proteus schema
= the DEXPI specification web endpoint
» the UML representation (XMl export), which was selected

13/10/2017




Proteus to DEXPI to OPC UA (overview)

7y

Metamodel transformation

Proteus Schema

DEXPI classes
specified in UML
and exported as
XMl file

L

OPC UA Object
Types corresponding
to the DEXPI classes

P&ID
drawing
tool

Model transzrmation

Proteus XML file
holding a P&ID

13/10/2017

specification

which conforms to
> the DEXPI j>

Internal
representation of
the P&ID
Information using
DEXPI classes

d

OPC UA nodes
corresponding to
the P&ID
iInformation

OPC UA nodeset
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DEXPI classes as UML (Modelio)

o

File Edit Configuration

Hoae X I BFEBEBREREE| |

Yiews

Help

@ | = R E |

‘- Model &3

F

—| 4= & O W@ ¢ L

= Y5 O

L CEXPI
& dexpi

& dewpi
£ Plark

F ]

F ]

F ]

»
»

F ]

F ]

F ]

=
=
=
-3
o
=
=

=

=

Flant

ttrtrrt

PlantMaodel

#—  +Plant: Plant [0..1]
#— +tMekaData: MetaData [00.1]
#—  +tstruckureltems: PlankStruckurelbenm [*]

3 Enumerations
[ Plantstructure
i Equiprnenk

3

3

3

3

| L 1 10 ] 0 0 1 (1 0 0 (0 (0 (1

ColumnTraysarrangerment

AxialZompressor
Impeller

FilterUnik
RaktaryCompressar
AirEjectar

agitator
SpecialCormpressar
MixingElementAssembly
Mozzle
HeatExchangerRokor
TubeBundle
agitatorRokor

+actuatingyskems; ActuatingSystem [*]

+Pipinghetworkaystems: PipingMetworkSyskem [*]
+ProcessSignalGeneratingSystems: ProcessSignalGeneratingdystenm [*]
+InstrumentationLoopFunctions: InstrumentationloopFunction [*]
+ProcessInstrumentationFunctions: ProcessInstrumentationFunckion [*]
+TaggedPlantltems: TaggedPlankItem [*]

s

m

D

EL

{ e |
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OPC UA UML classes to OPC UA

7y

ObjectType nodes transformer tool

-

| £| Proteus to DEXPI OPC UA Address Space XML v0.09

L o e |

Enter a unigue data source ID (at least 5 chars):

Wirite output OFPC LA XML File

u]'" ChlsersiNikolaos\Desktop\DevelopmentiMetbeans B.2";F'ru::-teusToDexpiDF'CLlMddress.Space){ML\dexpiopcua...|. =IE &]

File Edit Search “iew Encoding Language Sefttings Tools Bacro  RBun  Plugins  “Window 7 X
o (3 s o8| 4 D et EE1ECERAD® @@
|=] dexpiopcuaaddressspace.xml E3 l

2545 - </uax:LocalizedText> -
2549 e <fuax:ListOfLocalizedText:>

2550 - </ Valuex

2551 - </UhVariablex

2552 = <TAChjectType BrowseMName="proteus dexpitest 1:PlantType" Islhstract="false'
2553 <DizplayName>PlantType</Dizp laylame:>

2554 = <References>

2555 <Reference IsForward="false" FReferenceType="HasSubhtype'">i=58</Reference:
2556 <Reference ReferenceType="HasComponent":>ns=1:;i=1857</Reference>

2557 <Reference ReferenceType="HasComponent":>ns=1:;i=1876+</Reference>

2558 <Reference ReferenceType="HasComponent":>ns=1:;i=2171</Reference>

25589 <Reference ReferenceType="HasComponent":>ns=1:;i=1924</Reference>

2560 <Reference ReferenceType="HasComponent":>ns=1:;i=1867</Reference>

2561 <Reference ReferenceType="HasComponent':>ng=1:;i=1560</Reference>

2562 <Reference IzForward="false" ReferenceType="HasComponent":>ns=1:i=1089</R
2563 - </References:

2564 - «</TAChjectTyper

2565 — =TiCkhijectType BrnwseName="pruteus_dexpitest_l:PlantHudeﬂType" Isbibh=tract="fa
25668 <Displayiame-PlantModel Type</Displayil=me:

25687 = <References>

2563 <Reference IsForward="false" ReferenceType="HasSubtype">i=fif</Reference>
2569 <Reference ReferenceType="HasComponent":>ns=1:;i=1819</Reference>

2570 <Reference ReferenceType="HasComponent":>ns=1:;i=1131</Reference>

2571 <Reference ReferenceType="HasComponent":>ns=1:;i=1082</Reference>

2572 - </ References:

2573 -/ TAdhjectTypes>

2574 [ <Uhlkh-ectType BrowselName="proteus dexpitest 1:PlantSectionIsol0209-2012Paren ~
4 I 3

UTF-8

length: 1,302,395 lines: 24,073 Ln: 2,565 Col:53 Zel:10)1

Yifindows (CRLF)




DEXPI OPC UA draft obj

13/10/2017

&
File Edit Project Window Settings Help

DePPR SX E)F - en

Project =]

t types (UaModeler)

[=l=Es

Item
4 ) dexpitest3
4 ) Models

P ST) A

Tnformation Model -

Displayname
f NeedleYalveType
f NozzleOwnerType
f NozzleType
f OfflinePrimaryElementType
f OrificePlateType
f PenetrationType
f PercentageType
f PipeConnectorSymbolType
f PipeCouplingType
4 PipeFittingType
f PipeFlangeSpacerType
f PipeFlangeSpadeType
f PipeReducerType
4 pipeTeeType
i PipeType
f PipingComponentType
f PipingConnectionType

PipingNetwork ItemType
f PipingNetworkSegmentType
f PipingNetworkSystemType
f PipingNodeOwnerType
f PipingNodeType
f PipingSourceltemType
f PipingTargetitemType

f MetaDataType
f PlantStructureltemType
4 f PlantType

4 f ActuatingSystemType
@ Actuati
0 Arealsa95Association
f ControlledActuatorType
@ ParentClassName

umberAssi tClass

0 ParentStructureAssociation
0 PlantSystemAssociation
D PlantTrainAssociation
f PositionerType
> f ShutOffyalveReferenceType
0 Typicallnformati i Class

f InstrumentationLoopFunctionType
f PipingNetworkSystemType

m

PR © plantModelType

[ Root ] l Types ] lobjectTypesl [BaseObjectType] [PlantModeIType

HasComponent

HasSubtype

HasComponent

c
o
c
=]
=%
£
=1
(v}
n
i)
T

"

‘Output:

Loading model C:/Users/npnikolaos/Desktop/Development/UaModeler/dexpiopcuaaddressspace.xml ...
Model was created with UaModeler 1.3.3

*¥ML file was modified outside of UaModeler.

Model C:fUsers/npnikolaos/Desktop/Development/UaModeler/dexpiopcuaaddressspace. xml loaded.
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Questions?
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VTT creates business from technology
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