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Agenda () DEXPI'me,

International standards to support process industry digitalization — some examples
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DEXPI eco system — our world view DEXPI 2o,
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1ISO 15926

15926.0rg

The semantic web for engineering

®
D EX P Data Exchange in
the Process Industry

Hesre: | Fsurm Standands

MI‘E}C&‘MS

Tepics Template specs ‘ Diselarer | Canltact

o The standard for the process industry |
o) with its different segments

Unanswersd lopics  Aclive Lapics

l_’ Of course that is not a goal in itself, > Chemlcal
globall‘_:nteroperablllltv dgﬁned
"a characteristic of a product o
to work with other products or > Pharma
This allows applications and sy
= ~ archiving, collectingland integrat
- operations optimalization
- the next revamp > PUlp & Paper
- knowledge mining

- root cause analysis
- etc

» And more

d This website provides ample exeges

It also explains how the standard can be implemented with W3C Semantic Web te)
ISO 15926 is generic and can, given a domain-specific vocabulary, be used for oth

Download the paper "ISO 15926 - the Lingua Franca of global interoperability” (it takes some time to download)
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DEXPI (Data Exchange in the Process Industry) DEXPI Croemoen

the Process Industry

JDEXPI e ey
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DEXPI

DATA EXCHANGE IN THE PROCESS INDUSTRY

Focus on exchange of
semantic PID’s

Object model for
process plants

Transport:
Proteus XML based on ISO 15926

2021-05-28
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Specifications

}_I The DEXPI Specification

DEXPI Specification 1.3

| )l DEXPI Information model

Proteus XML schema
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the Process Industry

P&ID main components DEXPI oo

Data, graphics and topology
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International Standards @[D EXPI s,
ISO and IEC

» DEXPI specification based on international standards

» Applicable for IEC, ISA and DIN based P&IDs
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DEXPI 1.3 as the structural model for the
Process Industry

» Support of all ISO 10628 groups
» Including all solid handling apparatuses & machines

» Including engines like motors, turbines and generators
» Support of electrical consumer (IEC 62424)
» All DEXPI classes a part of the new ISO 15926:2021 standard

» Released in 2021-05

2021-05-28

DEXPI

Data Exchange in
the Process Industry
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Use of DEXPI

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

®
D EX P Data Exchange in
the Process Industry

Re-use PID information for other use cases

1=

Instrumentation loT and control Safety and work ERP, Data
Process simulation AR/VR 3D piping systems | Mobile solutions v Management
systems systems permit systems (Plant topology)
= e | ) | B |
A x g oo
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DEXPI and the ENPRO lifecycle model @DExpﬁgg@ggqu;gw

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

% 4001BRUI
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4
3
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Use of DEXPI @[D EXPI s,

2021-05-28



DEXPI’s cooperation DEXP] o eeenser

the Process Industry

CFiIHOS 9 ‘
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CFIHOS (JIP36) DEXPI 2o,

Managed by IOGP

Technical specification
Requirements, rules and principles for information handover.

So what is CFIHOS?

A standardized specification of project information Capltal
handover requirements for operators, contractors and Facilities
equipment manufacturers and suppliers. Information

It enables users to organize information (data AND Hand
documents) in a structured way so they: Over

Specification

Implementation advice and guidance

+ Have the information they need to operate, Ovutlining implementation steps (and do's and don'ts).

maintain and decommission a facility (Pronounced ‘SEEFOS’)
« Can share this information easily with other
users/systems Purpose:
« Can find this information quickly when needed make the information supply

chain faster, simpler, more
efficient and more effective.

Implementation software requirements

Outlining functional system requirements for handover.
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CFIHOS (JIP36)

Important results

CFIHOS Standard Documents

All documents are available to download and use FREE of charge.

Narrative Documents
Vv.1.4.1 CFIHOS Scope and Procedures
v 1.4.1 CFIHOS Specification Document

Vv.1.4.1 CFIHOS Implementation Guide for Principal
v.1.4 CFIHOS Implementation Guide for Contractor
Reference Data Library

v.1.4 CFIHOS Reference Data Library (Excel)

v.1.4 CFIHOS Reference Data Library (CSV files)
Data Model

v.1.4.1 CFIHOS Data Model

v.1.4.1 CFIHOS Data Dictionary (Full version)

v.1.4.1 CFIHOS Data Dictionary (Light version)

Supporting Templates
V.1.4 CFIHOS Contract Scenario Templates

2021-05-28

D EX P ®Data Exchange in
the Process Industry

Menu

search in http://data. 15926.0rg/cfihos

centrifugal pump

centrifugal pump

id http://data.15926.0rg/cfihos/30000521

rdfs:label centrifugal pump

A dynamic pump that contains impellers provided with vanes to generate
centrifugal force to achieve the required pressure head

skos:definition

metavalEffectiveDate 2020-07-12Z

rdfs:subClassOf CENTRIFUGAL PUMP

rdf:type ClassCflnanimatePhysicalCbject
rdf:type TAG OR EQUIPMENT CLASS
rdfs:subClassOf pump

16



CHIFOS — DEXPI alignment concept DEXPI 2o,

_______

_________________________________

» 4 aspects
> Tags CFIHOS g Ll » 3 structures
» Equipments BE

» Model parts SAP

Assets in Operation

Equipment
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DEXPI Alignment specification using @ZDEXPI(@EZ%EE‘;ZZ”.%ZL’;W
1ISO 15926:2021 RDL

» 1SO 15926 part 4

Ep— P |

S ———

MRAIL

"b -

> POSCCaesar RDL ‘ Softw'are-for = /"""I
> DEXPI prOjeCt \ PrQCG-SS IndustrM

I http:/idata.15926.org/cfihos

I http:/idata.15926.org/rd]
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CFIHOS — DEXPI merge model DEXPI oracemsr

the Process Industry

Consists of
» All 228 DEXPI classes
» All CFIHOS tag classes, which were P&ID relevant: 321 of 600
» A common taxonomy
» Class and subclass model

» Component model with cardinalities

» Plant break down structure
» Apparatus & machine model
» P&ID piping model

> Instrumentation model
2021-05-28 19



CFIHOS — DEXPI merge model DEXPI essems:

the Process Industry

Pump example

DEXPI |

|50 10628- tus | | | : : :
DEXPI root :appm “* | DEXPIsub type | DEXPl component: : : o

.2.2012 o ! e o DEKPI RDL name :CFIHOS tag class name :CFIHOS unique id:RDL2 class
class : : . !(specialization) ,[parl: of} : ! !

:group imachine ; : :

- i’ - ?t‘fpe - E - E - E - i - i - : -

________________ 15 : P PUMP i {CFIHOS-30000550 PL.II‘\.-'IP
______________________________________________ peller (0.%) .
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DEXPI’s and CFIHOS ’s lifecycle model for () DEXPI'mezes,
the Process Industry

! ]
SAP/PM ]| notinscope Functional Location I Equipment
I |
CFIHOS | will be added |
D 1 I o P | e
concept | I
|
]

materialized? E no —Hyes —
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Use of CFIHOS @[D EXPI s,

2021-05-28 22



DEXPI‘s cooperation — not yet with JIP 33 DEXP] Crz e

the Process Industry

Inbernational
Association
of Dil & Gas
Producers
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IOGP JIP33 e -

the Process Industry

& —- C & iogp-jip33.org

MAILING LIST JIP33 1

ﬁNT INDUSTRY PROGRAMME

Standardizing procurement specifications

ABOUTUS NEWS GET INVOLVED SPECIFICATION LIBRARY SPECIFICATION DEVELOPMENT CONTACT US

Joint Industry Programme 33:
Standardizing Procurement Specifications

Making a step-change improvement in the specification, procurement and delivery of equipment for the oil and gas
industry, through the use of standardized industry procurement specifications.

JIP33 Errata published
for Electric Process

Heaters S-727 Metal-Enclosed S$-620 HV Switch &
LV Power Circuit Controlgear launched
READ MORE Breaker Switchgear for user feedback
launched for review review
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OGP JIP33 () DEXPI'me,

Important results

» Special Purpose Gear Units - 5-T13

» General Purpose Gear Units - 5-712

» Valve - Gate to API Spec 600 and APl Spec 603 - 5-611

+ Valve - Ball to APl Spec 6D - 5-562

* Pumps - Centrifugal to API Std 610 - S-615

» Cranes - Offshore Pedestal Mounted to APl Spec 2C - 5-618

« Cranes - Offshore General Purpose to EN 13852-1 - 5-617 41 specifications are published
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IOGP JIP

33

Centrifugal pump example

S B e o T o o s e = S eSS e S e e = e

U,
1 é $-615D Data Sheets for Centrifugal Pumps %
2 | 2 |Pump Tag No. : Insert Tag Number

3 | 3 |Pump Semice : Insert Service Description

4 | 4 [Ref Clause [Description [Requirement [Additional notes
55 General

6 |6 Applicable o : Select

7750 Units :

8_ 8 Manufacturer :

g_ 9 Pump type / model / size :

1[)_ 10 Number of stages : Input data

1-1_ 11 Number required : Input data

12 |12 Serial Number : Input data

13 |13 Service : Select

14 |14 Number of starts : Input data per  Select

15 15 Starting method : Select

16 | 16]6.1.35 start up required : Select

17 |17 Pumps operate in :

18 |18[612 Liquid characteristics

19_ 19 Liguid name :

20 |20 Liguid type :

29|21

22_22 Vapour pressure

23|23 Relative densty :

24_ 24 Specific heat

95 |25 Viscosity ©

96 |26(612.19 Corrosion due to :

97 2761218 Erosion dueto :

9828612112  |H.5 concentration |

an | 70 i i .

2021-05-28
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Use of JIP 33 @[D EXPI s,
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DEXPI‘s cooperation - [EC 61987 DEX P oo

the Process Industry

International <&
Electrotechnical

Commission
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the Process Industry

DEXPI — Instrumentation Modell @ZDEXP

Tt et s | Inrumenaionoopancien s based on:
*  Instrumentation Function . al Co ing Function
. Process sirumentaiton Functon B B IEC 62424

Process Signal Generating Function Generation System

Actuating Function Devices fDrAchJaﬁng

Signal Generating System System
SLEl Devices for Actuating
ction 1 Electrical Systems

canoo

—_——————_———

EQREHLIE-PLWIGL IWE 40

TC

based on:
IEC 61987
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NAMUR and DEXPI L T—

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

NR 100

CAE Systems for
PCS-SW-Planning
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DEXPI and IEC 61987 DEXPI ogsmsen

CDD Common Data Dictionary

International Electrotechnical Commission

IEC 61987 - SC 65E/WG 2 - Common Data Dictionary

B3 ABD340 - Final control element -
> Ela ABD341 - Control valve or automated on/off-valv
= : Ea ABD342 - Valve body assembly
El+£3 ABD343 - Valve with linear motion
{] ABD344 - Globe valve
{) ABD345 - Gate valve
{) ABD345 - Diaphragm/pinch valve
B3 ABD347 - Valve with rotary motion
D ABD348 - Eccentric plug valve
{) ABD349 - Ball valve
{] ABD350 - Segmented ball valve
{) ABD351 - Plug valve
-] ABD352 - Butterfly valve
D ABE330 - Valve body assembly (generic)
-5 ABD353 - Actuator
(] ABD354 - Linear actuator
H-{Z) ABD360 - Rotary actuator
H-23 ABD366 - Valve/actuator accessory
-} ABD367 - Positioner
-] ABD368 - Limit switch
[} ABD369 - Position transmitter
[ ABD370 - I/P converter
-] ABD371 - Solenoid valve
[} ABD372 - Volume booster
[} ABD373 - Actuator relief valve
-{_] ABD376 - Air operated valve
[} ABD377 - Filter regulator

some properties from DEXPI and -0} ABD378 - Lock-up reay

. -] ABD379 - Reversing amplifier
more e.g. NAMUR Recommandation 159 -} ABD380 - Quick exheust

-} ABE322 - Volume tank
B3 ABD381 - Flow modification accessory
; ) ABD382 - Restriction orifice
{) ABD383 - Diffuser
-] ABD385 - Process regulator

\ 4
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DEXPI and IEC 61987 (CDD) DEXPI ez

the Process Industry

-] ABE307 - Operating LOP for valve body assem

Q 011272006 198T#ABE30T - Operating LOFP for valve body assembly and process pressure regulator

--1’_‘| 01127216198 T#ABH439 - Measuring or control point (Ref. 0112/2//61987#ABH440 - reference to Measuring or control point)
--1’_‘| 01127216198 T#ABDE0E - Base conditions [2] (Ref 0112/206198T#ABEDGS - reference to Base conditions [2])

1] 0112/2/i16198T#ABB 164 - number of process cases

--1’_‘| 011272106198 T#ABDSET - Process case [valves] (Ref: 0112/2//61987T#ABE243 - reference to Process case [valves])

--1’_‘| 01127216198 T#ABDSA0 - Operating conditions for device design [2] (Ref 0112/2///61987#ABE206 - reference to Operating conditions for device design [2])
--1’_‘| 01127216198 T#ABDS94 - Process equipment [2] (Ref. 0112206198 T#ABE250 - reference to Process eguipment [2])

1] 01127216198 T#ABB 348 - number of physical locations

--1’_‘| 0112/2106198T#AEDSTE - Physical location [2] (Ref. 0112/2//6198T#ABE232 - reference to Physical location [2])

{] ABE310 - Device LOP for valve body assembly

a 0112/2/16198T#ABE310 - Device LOP for valve body assembly

--{“_-| 0112/2/16198T#ABDEAS - Identification [2] (Ref: 0112/2//6198TRABE129 - reference fo |dentification [2])

--{j 0112/2016198T#ABC100 - Application (Ref: 0112/2//6198T#ABCT 30 - reference io Application)

--{j 0112/2/16198T#ABDO9G5 - Parameters of valve body assembly [1] (Ref 011202178 198T#ABE221 - reference to Parameters of valve body assembly [1])
--{“_-| 011 2/206198T#ABIUSST - Function and system design [6] (Ref: 0112/2//61987T#ABUS51 - reference to Funclion and system design [&])

--{j 0112/2/16198T#ABDST3 - Performance [10] (Ref: 0112/2/16198T8#ABE229 - reference to Performance [10])

--{“_-| 01127206198 T#ABEDDD - Rated Operating Conditions [11] (Ref. 01122076 1987#ABE256 - reference to Rated Operating Conditions [11])

--{j 0112/2/161987#ABD940 - Mechanical and electrical construction [valve body assembly] (Ref: 0112/2/4/6198T#ABE 196 - reference to Mechanical and electrical construction [valve body assembly])
--{j 0112/2/16198T#ABDS 1T - Cerlificates and approvals [2] (Ref 0112/2/161987T#ABEQNTS - reference to Certificales and approvals [2])

--{“_-| 0112726198 T#ABC165 - Component part identifications (Ref. 0112/2/7/6198T#ABCTYS - reference to Component part identifications)

D 0112/2/016198T#ABAZ293 - number of additional components

--{“_-| 0112/2016198T#ABCOE0 - Additional component (Ref. 011272006 1987#ABCT10 - reference to Additional component)
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DEXPI and IEC 61987 (CDD) -

D EXP ®Data Exchange in
Procurement Process

the Process Industry

O/0 .
and / or EPC Device vendor

-] ABE307 - Operating LOP for valve body assem

1. inquiry
{7 ABE310 - Device LOP for valve body assembly

A 4

(subset of DLOP as requirement specification)

2. offer

A

{7 ABE310 - Device LOP for valve body assembly

-] ABE307 - Operating LOP for valve body assem

. 3. order
) ABE310 - Device LOP for valve body assembly

v

(subset of DLOP as requirement specification)

4. device and device documentation

a

-] ABE310 - Device LOP for valve body assembly
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Use of IEC 61987 (CDD) () DEXPI'me,
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DEXPI‘s cooperation — not yet with IFC

2021-05-28
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Data Exchange in
the Process Industry
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IFC (Industry foundation classes) @[DEXP T,

000000 1onal

ebU"dlngW[ About v Standards v Compliance v User v Community v Awards v Resources v Events v
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Use of IFC () DEXPI'me,
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ConCIUSion DEXPI®DataExchangein

the Process Industry

» There are several good standards for the process industry
» Some of them fit good together

» i.e.there is a good basis to start

» But all standards have to be improved

> Let us start

Heiner Temmen, temmen.rhede@online.de



