D EX PI Data Exchange in
the Process Industry

Evaluation of international standards

Outcomes of the PIDMIC congress at ACHEMA 2022
DEXPI Networking

Michael Wiedau, Evonik/DEXPI




P&ID main components

Piping Symbols

MNC 47127 TSHET3 500 80
Qa0
N3 MNC £7125 TSHE1350 i S 104.01
< i) -

Instrumentation § Labels
N8 =
R 3““[: T4750 o= 3d
= w - ==
- o~ =3 K_llt - f
Apparatus & : 3 2 N i Engineering
Machines (EQP) BNy a FO
etV 5 e | [Brehs content
© : H100w
5 BUS i e (P
o i @'2_13'1) Tz =T 4712.%
o ;
MMB £TI21 35“'313&?5%%2";1::43122}5151350 E Lz 'I"E
. (L G| e Tz ?E g MG ATI26 TSHBTS 25 Lo ?E E>
v\ e H1008 £ N2 éﬁ TAKE12-50 8 1 = 4
A \’ 5% B =
2 B i 2| 2
2 . ) gl ¢
i ———
Off Page )
‘ Connectors Annotations Title Block




DEXPI members overview DEXP] ooeemnse

the Process Industry

International Multi Sides Team

Owner / Operators

> BASF » Equinor > Wacker
> Bayer » EVONIK > Shell
> Covestro » Merck EPC
» Air Liquide
Software Vendors
» Autodesk
> Aucotec Research Organizations
> Aveva > AiXCAPE e.V.
» Cadmatic » VTT of Finland
> Bilfinger » TU Berlin
» Hexagon » RWTH Aachen University
» PTC » Tecgraf/PUC Rio
» Semantum > A-Star
» Siemens
> Sirfull
Support International Community
> Plants & Bytes > IS0 TC 184 sC4 > CFIHOS, THTH
> Cll / FIATECH > DECHEMA / NAMUR / DKE / VDMA

> OPC Foundation > SSG
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DEXPI@ACHEMA
Schedule PIDMIC Workshop

Day 1 — Tuesday, 2022-08-23 Day 2 — Wednesday, 2022-08-24
09:30 Welcome (Bazzanella, Wiedau, Meyer-Réssl) | I_

International standardization working bodies (Moderation: Meyer-Réssl) Additional user reviews (Moderation: Ingebrigtsen)

©09:45 ISO (Sandsmark, van Exel) +09:40 SEIIA (Molin)

© 10:15 IEC (Temmen) . ©10:10 THTH (Marttinen)
© 10:45 Industry 4.0 / AAS (Gruiner) ©10:40 CIl (Meyer-Réssl)

11:15 OPC-UA (Hoppe) ©11:00 NAMUR (Schiiller)
© 11:45 break © 11:30 break

= General Industry solutions (Moderation: Phuong Mike Tran) Workshop sessions — Part 1

12:00 CFIHOS (TOWHSOH)  11:45 Gap analysis, conflicting approaches, other issues
© 12:30 DEXPI (Wiedau) ©12:45 Lunch break

© 13:00 ECLASS (Temmen)

© 13:30 Lunch break e Workshop sessions — Part 2

Industry Solutions with discipline focus (Moderation: Townson) ® 13:45 Common View
© 15:15 break

| [ ]

« 14:30 VDMA (Faath)

© 15:00 USPI — FL3DMS (te Lintelo) e ey sy
© 15:30 Break

* 15:30 Roadmap, Milestones, Todos
mmmml  Solutions in preparation (Moderation: Temmen) © 17:00 Break
e 15:45 DEXPI+ (Tolksdorf) Closing (Moderation: M Roee]
«16:15 ISO 15926 Part 14 (Sandsmark) sl (ol WisyerRes)
* 16:45 JIP 33 datasheets (Townson) «17:15 Feedback round

© 17:15 USPI tagging (Thostrup)

17:30 End
I— 17:45 Closing of day 1 (Wiedau) | |




PIDMIC — Day 1 — Session 1

International standardization working bodies (Moderation: Meyer-Rassl) Standardised Submodels: Open Source on GitHub

# 09:45 150 (Sandsmark, van Exel)
# 10:15 IEC (Temmen]

# 10:45 Industry 4.0 f AAS (Griner)
# 11:15 OPC-UA (Hoppe)

Standa c 5
Digial Gontact Hendoser || ModuType || 0PC UA Server
Nameplate Infarmation Documentation | | Package (MTP) Data Sheet

pE— E—|
Soltware Progduct Carbon Eneray Time Series.
#» 11:45 break Namaplate R Fostprint Monitcring Data |_>
Bill of Material Service Order Plant Asset e
Technical Gt (BOM) Creation Managoment || STUiaton
| SwiclisCycersie ] ActiveFunctions

ISO / IEC 81346 — decomposition approach

International <
Electrotechnical
Commission

B1346-1 © 1EC:2008 -15-

OPC UA OPC UA

e OPC UA + Companion Specs = sl e
R Promize for Industrial Interoperability oreun | orcun

~ | OPC UA: Collection of technology bricks )
»  Discovery, Connectivity, different protocols like TCP, UDP, MQTT, ..
»  Security, built-in by design, end-to-end
~  Information modeling capabilities
o) =
» | Companion Specifications: Collection of bricks for different markets
~  Information modelling to describe specific market

»  Field devices need TCP, UDP, Safety, Motion, real-time, ...
»  Gateway & Cloud services need UA over MQTT, 5G

=]
~ | OPC UA + Companion Spec guarantee 100% Interoperabill
e y bricks i p ility
»  Optional bricks allow flexibility
»  OPCF: Tools and infrastructure for certification

The RDL architecture ISO 15926

e \ncncn sugect 3 cnat
W pbgpe P bt

sarira anceg m
omgoens o P cowet

Operations & Maintenance

ers PIDMIC 17

OPC UA over

[l==1 1}

DTA agile Plattform for Submodels
Currently >27 Submodels in Development

) GitHub

OPC UA+CS
Certification

APLITSN

Robotic
Pumps




PIDMIC — Day 1 — Session 2

General Industry solutions (Moderation: Phuong Mike Tran) 1
The ECLASS classification system is based on a hierarchical grouping of
= 12:00 CFIHOS (Townson) — products and services. There are 4 levels of hierarchy:*I%
= 12:30 DEXPI (Wiedau) o |+ Segments,
» 13:00 ECLASS (Temmen) T || © Main group
Priditheichrelong, + Grou

* 13:30 Lunch break lw . Sub—:;rloup or product class.

Classificaion hierarchy This classification provides a grouping from point of view of purchasing 71

A product class has a 1:1-relation to an application class. Application classes
are described in further details with properties according IEC 51360.51 This approach separates the definition of the
#o» H_I classification hierarchy from the definition of the product descriptions.

CFIHOS Elements

e

DEXPI = Instrumentation Model > ) DEXPI sheeer,

Technical Specification Document
Requirements, rules and principles for information handover
based on:

. o g .- * Moto
R Process Signal
. System
Data Model : " IEC 62424
For structuring data and documents about assets : »

Process & Guidance Documents
Outlining implementation steps (and do’s & don’ts)

Reference Data Library (Dictionary)

Consistent naming of equipment, properties & documents based on:

IEC 61987
(NE 100)




PIDMIC — Day 1 — Session 3

Industry Solutions with discipline focus (Moderation: Townson)

+ 14:30 VDMA (Faath)
+ 15:00 USPI — FL3DMS (te Lintelo)

- 15:30 Break Results of the business case

Financial benefits — numbers

Phase/Acthaty [Saving 1 actity [KTCO saving, % TCO saving. Notes
[%of TCO jmin. % [man. % |min max 3t an asset with Capbxof
$500Maton
Greerfield  |Concept engineering 03 00 0.0% 000% 0.00% [Gains diready realised, ¢ §. youtoptimisation B s
reso a5y 0% BE ons 0.15% [from reuse of FEED 30 madel n Detailed Design, using 10 cadogue s 37t
IDecaied desen 204 % T 005 0.17% [from easker tegracion of 30 models rom package vendors s e
rocumment s oon oo o0 000N |Gais aready reaksed, ¢ g generavon of bl of materal $ -
structor 27%) 0% £0% 0% 0.52% firom AWPwith workp3ciages identfied in 3D mode! 3 195652
Brownteld  [Rapairs and mamtenance o% EE) 708 oSN 119% y! g, tRming S 42510
|Brownfeid Concept, Fead & Detalled 8% 308 00% 008% 0.28% [From avodance of laser scans and redrawng 30 mode! $ 906,750
IDesign
[Brownfeld Procurement 53% 008 0.0% 000% 0.00% [Gains aready reatsed, ¢ £ generabon of bl of materal S 5
> [browreid Constructon 8184 .y 60% ous 045% from AWPwit warkpaciages entfied n 30 made! s 1819565
2 Jotheroperatonal coms a3 oo oox 000k 0.00% |30 mode not used 1o manage these costs s -
= Cross domain harmonized 1% 0S8 a0 001% oo ¢ D mode! s %1
= information models
® [oiite Towlunestses vave T 00| T T TIW] 750" vt valoe o rephiaton a5 Ui requres more San 30 model sangard_ |5 e
@Q
a
]
2z Open source Value from standardising and using the 3D model for the asset lifecycle 1.3% - 2.8% of TCO
= Cost of maintaining the 3D model for the full life of the asset 0.5% of TCO
Dormain specific harmonized i case for ing and using the 3D model for the asset lifecycle 0.8% - 2.3% of TCO

Security

information models

TCO = Total asset lifecycle cost, i.e. CAPEX + OPEX

Industrie 4.0

Various protocols
23 August 2022

Semantic machine T ——

description

Meshed communication
network

Scalable

2 00 & )

Proprietary communication

VDMA | Machine Information Interoperability | Andreas Faath

10



PIDMIC — Day 1 — Session 4

PCA - one hub for development and publishing of the
digital platform across industries

]

Solutions in preparation {Moderation: Temmen)

= 15:45 DEXPI+ (Tolksdorf}

» 16:15 150 15926 Part 14 (Sandsmark
» 16:45 JIP 33 datasheets (Townson)

» 17:15 USPI tagging (Thostrup)

ISO 15926 Lifecycle stages network model

with pun Identification of process ite  JIP33 Datasheets Mapping process  =p{J%
CFIHOS

|
All changes to the CFIHOS RDL managed Legend
under the FR Bug fix process

2022 /2023

Which proces
hs

Hierarchy up to 3 levels
Uniqueness level:

Unit Operations,
Streams and
Instrumentation System
Actl\nty(s] are unique in

Activity

PUMPING
as a process step




PIDMIC — Day 2 — Session 01

Additional user reviews (Moderation: Ingebrigtsen)

09:40 SEIIA (Molin)

10:10 THTH (Marttinen)
10:40 CII (Meyer-Rossl)
11:00 NAMUR (Schiiller)
11:30 break

Information Extraction & Conversion

Data Fusion

DEXPI DEXPI

File

Skeleton

Semantic Data Model

and relations Object Dat

Interoperable P&ID

Technology & Innovation Subcommittees

On an as-needed basis, Technology & Innovation Committee members
serve on subcommittees to address specific topics or issues.

INTEROPERABILITY SUBCOMMITTEE HORIZON 360 TECHNOLOGY PATH TO THE FUTURE

CII-MIMOSA Joint Working Group Scans the horizon for new technologies Designed to inspire a technological step

change in the capital projects industry

Enterprise scope

Standardization/
infrastructure

DEXPI
Capability to express and

i

Ecosystem infrastructure plans

TietoEvry
Midagon

R vigital data
% exchahge channel
\

.,
Business
infrdstructure

F

Direct back-
end systems

CZ: Adapter

I
\

Semantum

s " " -
\\Intemahonal standardizatipn
'SQgEC DEXPI, CFIHOS,, MWLMWGA
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Day 2 — Working Session 1

GAP Analysis - Results

Alignment

g fully aligned L

Alignment

» R—— Anzahl 28

Alignment

[ 2 . Anzahl 38

Alignment

" noalignmentnecessary 12

Alignment

[ ] m Anzahl 6

Alignment

not aligned yet

1 005
2 008
3 012
4 018
5 019

JIP33 to CFIHOS
JIP33 to CFIHOS
DEXPI+

JIP23 to CFIHOS
DEXPI+

DEXPI+

VDMA

JIP33 to CFIHOS
150

VDMA

IS0

15O 15926 part 14
JIP33 to CFIHOS
15O 15926 part 14
IEC

JIP33 to CFIHOS

15O 15926 part 14

| 40 JAAS
OPC UA
140 /AAS
ECLASS
ECLASS
VDMA

| 4.0 /AAS
VDMA
ECLASS
CFIHOS
VDMA
IEC
NAMUR

| 40 [AAS
CFIHOS

FL3DMS

MNAMUR

13



Working Session 1: Overlapping and alignment

150 15926 |[JIP33 to LISPI
150 IEC 14.0 faSS QOPC UA CFIHOS DEXPI ECLASS VDMA NAMUR FL3DMS DEXPI+ .
part 14 CFIHOS Tageing
150
partly not b partly partly partly partly not partly partly fully partly ¢
IEC partly
S partly partly partly partly partly ? partly not not partly partly v
14.0/ASS not partly artl artl artl artl not artl not artl artl artl nat
necessary |aligned partly partly partly partly partly partly partly partly
OFCUA ? partly ? artl artl art! not artl not not not not not
: aligned : partly partly partly partly
CFRIRoS partly not aligned not aligned artl artl artl artl not artl artl artl artl
sligned yet yet partly partly partly partly partly partly partly partly
DEXPI partly partly partly partly partly
rtl t rtl t full rtl rtl rtl
aligned aligned aligned aligned aligned =t ne = ne B (= (= =L
ECLASS not aligned pa_rth,' not aligned |not aligned |not aligned | not aligned 7 partly Y, partly - fully -
yet aligned yet yet yet yet
VDMA not aligned|partly not aligned |partly not aligned | partly
2 not artl not artl artl
yet aligned yet aligned yet aligned partly partly partly
MNAMUR partly partly partly partly partly partly
full ? rtl rtl rtl rtl rtl
aligned aligned B aligned aligned aligned aligned =t =g (= (= I
FL3DMS artl not not aligned |not aligned not aligned not aligned
= _ o E E fully fully E e not partly partly partly
aligned necessary |yet yet yet yet
DEXPI+ artl not not aligned |not artl not aligned |not aligned not
p_ b E p_ Y Tully E = fully partly not partly
aligned necessary |yet necessary |aligned yet yet necessary
150 15926 full not aligned |not aligned | not partly partly not not not aligned |notaligned |not aligned artl =
part 14 U yet yet necessary |aligned aligned necessary |necessary |yet yet yet (= ]
JIP33 to not aligned| partly not aligned |not aligned | partly partly not aligned |not aligned |not aligned |not aligned |not partly -
CFIHOS yet aligned yet yet aligned aligned yet yet yet yet necessary aligned =
USPI not aligned|not aligned |not not not aligned |not aligned |not not aligned |not aligned |not aligned |not aligned = not aligned
Tageing yet yet necessary |necessary |yet yet necessary |yet yet yet yet i yet
Green overlappin |fully Red aligned full
[subset) = ¥
partly partly
nat nat

?

14



Day 2 — Working Session 2

Common View What word comes in mind when you think about the
Lifecycle concept or the breakdown structures?
Vendor
.: Product o
& ;“ as physical object reinventing the wheel
| & aview peruser community
4 actual individual process function relationship  often discussed
. SRE information modelling unigue instance
identification ) >
8 Ecke bared mlﬂtlple' - . % i;r:e?z;?ncgifferent
multidimensional rek]tlonShlpS I y
moc min level of breakdown <  now seems resolved
is 15926 ok on this usecases egsy  mutually exclusive
s organization  required helpful concept
8 depends on use case
§ g not harmonized globally
e [%]
=1 [0}

Do you agree with the presented concepts?

Lifecycle concept

notatall
itis perfect

Breakdown stru




Modelling rules DEXPI oo,

How to describe data models?

Which resources should be used?

process industry solutions should be always global and

based on 'dlaitol' : international stoWs

missing forum to discuss

cannot be imposed in sw

undlearforsoftware  hamoneatenofuse et | GlWQYS distinguish between data/information model o

complicated . TALEEN e _— ‘~"~"vl't”1\:;m alignment and its 'T-lm Iementotlon ‘5

3 Important  awareness S

local may be mandatory : n ecessa ry Y
echnology driven . T ' O

ity Lk needed meeseaeiry | DisCipline standards should focus only on their area of r

>

engineering delight not We“ defined not finished eX el'tlse
multiple rules governance model ~ guidance

_ data change workflow g %
— e e Y Reference Data Library (RDL) of ISO 15926 part 4 ed. 3
E?

should be used
- 38

16



Day 2 — Working Session 3

Commitments




Achema Booth and after works

18



Summary | DEXPI Zsomsen,

=5
.




Picture of the community DEXPI 5aaen,,
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Activity Definition — DEXPI

Alignment requirements between organization

DEXPI with

= JIP33 / CFIHOS / 1SO15926 part 4 ed. 3 (class definition)

I1SO15926 part 14
USPI Tagging
USPI FL3DMS 3D
14.0 / AAS
ECLASS

VDMA

scope / goal / outcome

Define DEXPI as the only standard for process and plant structure based

on a harmonized asset lifecycle model

Assure that the information structure of DEXPI is taken into account in
the other information models to achieve an “integrated”, data based

engineering

Project team/ roles

Coordination by DEXPI Networking Team / Wilhelm Otten

Challenges / open questions
Lack of transparency of the different activities
Parallel developments
Lack of experts in asset lifecycle data management

Standards are often drawing based

Activities / Responsible

DEXPI - JIP33 / CFIHOS / 1SO15926 part 4 ed. 3
= Explain DEXPI and check conformity with DEXPI
= CFIHOS RDL working group, MRAIL (I1SO 15926)
DEXPI - 1SO 15926 part 14
= Explain DEXPI and check conformity with DEXPI
= Part 14 project, MRAIL
DEXPI — USPI Tagging
= Explain DEXPI and check conformity with DEXPI
= USPI project
DEXPI — USPI FL3DMS
= Explain DEXPI and check conformity with DEXPI
= USPI project
DEXPI — AAS (IDTA working group)

DEXP

Data Exchange in
the Process Industry

Heiner Temmen,
Ida Pe Ingebrigtsen,
Onno Paap

Heiner Temmen,
Gregor Tolksdorf,

Johan Kluwer
Heiner Temmen,

Gregor Tolksdorf,
Anders Thostrup

Heiner Temmen,
Gregor Tolksdorf
Martin te Lintelo

Wilhelm Otten

= Establish DEXPI as plant model in the AAS to use the AAS as exchange
medium (use case 1) and as the basis to define Role-AAS /

specifications (use case 2)

DEXPI - ECLASS:
= Explain DEXPI and check conformity with DEXPI
= |nitiate networking

DEXPI - VDMA:
= Explain DEXPI and check conformity with DEXPI
= |nitiate networking

DEXPI - BIM:
= Explain DEXPI and check conformity with DEXPI
= |nitiate networking

Sten Griiner

Wilhelm Otten
Andre Lindner

Wilhelm Otten
Andreas Faath

Reiner Meyer-Rossl,
7??

21



Activity Definition — DEXPI+

Alignment requirements between organization

Data Exchange in
the Process Industry

DEXP

Activities / Milestones (updated)

= |SO 15926 part 4 ed. 3 (activities)
= |SO 15926 part 14

= NAMUR
= 4.0 (submodel)
= ECLASS?
= VDMA?

scope / goal / outcome

= Define DEXPI+ as the only standard for process information model based on a
harmonized asset lifecycle model

= Assure that the information structure of DEXPI+ is taken into account in the other
information models to achieve an “integrated”, data based engineering

Project team/roles

= Coordination by DEXPI Networking Team / Wilhelm Otten

Challenges / open questions

= Engineering process not harmonized
= Standards are often drawing based

= No common understanding of “process model” and “plant model”

DEXPI+ - 1SO 15926
= Alignment of classes
= Additional requirement for classes in ISO 15926

Heiner Temmen,
Onno Paap

Heiner Temmen,
Johan Kliwer,
David Cameron

DEXPI+ - ISO 15926 part 14
= Alignment of the concepts and classes

DEXPI+ - NAMUR (working group 1.1/ 1.3) Wilhelm Otten,
= Align Automation Engineering requirements with DEXPI+ Andreas Schiiller

DEXPI+ - 14.0/AAS (IDTA working group)

= Establish DEXPI+ as a process model (PFD-Representation )
in the AAS

Wilhelm Otten,
Sten Griiner

22



Activity Definition — Content Models

Alignment requirements between organization

= JIP33 — Adrie Postema

= CFIHOS — Peter Townson, Onno Paap, Jason Roberts, Anders Thostrup
= ECLASS —Segments 27, 36 and 37 - Andre Lindner

= |EC (61987 / CDD incl. electrical, ...) — Ingo Weber, Klaus Dickmann

= VDMA — Andreas Faath

= |SO15926 part 4 ed. 3 (only classes) — Nils Sandsmark, Onno Paap

= |SO 15926 part 14 — Johan Kliwer

= NAMUR — Andreas Schiller

D EX P Data Exchange in
the Process Industry

Activities / Responsible

scope / goal / outcome

= Share knowledge

= |nitiate collaborations

= Reduce parallel work and parallel specifications
= Harmonized asset information models

Project team/roles

= Accompanying consultation by Networking Team / Wilhelm Otten

Challenges / open questions

= Lack of transparency of the different activities
= Parallel developments
= Different organizations

= Different technologies

DEXPI and all affected initiatives

Wilhelm Otten,
= Share knowledge meeting

Heiner Temmen,

= Common modelling rules meeting Gregor Tolksdorf

Alignment work: Apparatus, Machines and Piping
= JIP 33, CFIHOS
= ECLASS 36, 37
= VDMA
= |SO 1926 part 4
= |SO 15926 part 14
Alignment work: Instrumentation
= JIP 33, CFIHOS
= ECLASS 27
= |EC61987
= VDMA ???
= |SO 1926 part 4
= |SO 15926 part 14
= NAMUR
Alignment work: Electrical
= JIP 33, CFIHOS
= ECLASS 27
= |EC/CDD
= VDMA ???
= |SO 1926 part 4
= |SO 15926 part 14

23




