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International standards to support process industry digitalization – some examples
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DEXPI eco system – our world view
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ISO 15926
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ISO 15926
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The standard for the process industry 
with its different segments

➢ Oil and gas

➢ Chemical

➢ Pharma

➢ Pulp & Paper

➢ And more



DEXPI (Data Exchange in the Process Industry)
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DEXPI

DATA EXCHANGE IN THE PROCESS INDUSTRY

72021-05-28

Focus on exchange of 

semantic PID’s

Object model for 

process plants

Transport: 

Proteus XML based on ISO 15926



P&ID main components
Data, graphics and topology
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Piping

Instrumentation

Apparatus & 
Machines (EQP)

Symbols

Labels

Engineering 
content

Title BlockAnnotations
Off Page 
Connectors



International Standards
ISO and IEC
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➢ DEXPI specification based on international standards

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

Plant 

Structure

Apparatus / 

Machines

Piping 

components

Instrumentation Communication

ISO 10209 ISO 10628 ISO 10628 IEC 62424 ISO 15926

IEC 61987
Proteus 4.0.1 (formerly 

XMPlant)



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
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Use of DEXPI

These (data exchange) workflows are supported through the DEXPI standard
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Re-use PID information for other use cases

Instrumentation 
systems

Process simulation AR/VR
IoT and control 

systems
3D piping systems Mobile solutions

Safety and work 
permit systems

ERP, Data 
Management 

(Plant topology)



DEXPI and the ENPRO lifecycle model

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

Functional 
Design

Asset 
Specification

Asset 
in Operation

Process Structure Plant Structure Asset Structure

4001

4006

2021-05-28



Use of DEXPI

13

Opportunities

➢ The structural model for the 

process industry

➢ Based on ISO and IEC standards

➢ All DEXPI classes are ISO 15926 

classes

➢ Many software implementations

➢ Aligned with CFIHOS and 

NAMUR specifications

Constraints

➢ Very small set of properties

➢ Covers not the whole lifecycle

➢ Perhaps some pulp & paper 

classes are missing
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DEXPI‘s cooperation 
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CFIHOS (JIP36)
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Managed by IOGP



CFIHOS (JIP36)
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Important results



CHIFOS – DEXPI alignment concept
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➢ Tags

➢ Equipments

➢ Model parts

➢ 4 aspects

➢ 3 structures

design objects materialized objects

CFIHOS Tag Equipment

DEXPI
Plant items in 

Functional design
Plant items in 

Asset specification
Assets in Operation

SAP Functional location Equipment

CFIHOS –DEXPI 
alignment concept



DEXPI Alignment specification using 
ISO 15926:2021 RDL
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MRAIL

project

CFIHOS
Data model 

and RDL DEXPI
UML

specification

ISO 15926
RDL

(2021)

➢ ISO 15926 part 4

➢ POSCCaesar RDL

➢ DEXPI

Software for 
Process Industry
with
• CFIHOS and
• DEXPI
interfaces



CFIHOS – DEXPI merge model
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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



CFIHOS – DEXPI merge model
Pump example
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materialized?

DEXPI’s and CFIHOS ’s lifecycle model for 
the Process Industry

2021-05-28

Functional Location EquipmentSAP/PM

Tag EquipmentCFIHOS

DEXPI
concept

DEXPI P&ID

ISO 15926 Functional

no

not in scope

will be added

not in scopenot in scope
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yes

InanimatePhysical



Use of CFIHOS
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Opportunities

➢ Available specifications as xls

and as knowledge graph

➢ Integration with ISO 15926

➢ For process and energy sector

➢ Many participances  

Constraints

➢ More document than data driven

➢ Oil and gas is sometimes the 

visible source

➢ To less properties for technical 

specifications

➢ Data part has to be improved
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DEXPI‘s cooperation – not yet with JIP 33 
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IOGP JIP33
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IOGP JIP33
Important results

41 specifications are published
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IOGP JIP33
Centrifugal pump example

pulp & paper 
needs fiber 

concentration

extension to 
component 

concept
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Use of JIP 33

Opportunities

➢ Many properties

➢ Specifications complete for 

procurement 

➢ Future integration with CFIHOS

Constraints

➢ Scope only oil and gas

➢ 41 technical specifications 

available

➢ Data models have to be improved 

for digital twin usage

➢ Up to now no reference to 

ISO 15926



DEXPI‘s cooperation - IEC 61987
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DEXPI – Instrumentation Modell
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based on:
IEC 62424

based on:
IEC 61987



NAMUR and DEXPI
Instrumentation data models aligned with DEXPI
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Preliminary

Engineering
Basic Engineering Detail Engineering

Construction & 

commissioning

Manufacturer portal 

for Device Planning / 

Procurement

CAE Systems for 
Process Design

CAE Systems for 

PCS-SW-Planning

CAE Systems for 

PCT-HW-Planning

CAE Systems for

P&I Planning

NR 159

NR 150

Operation

NR 100

D
E

X
P

I

IE
C

 6
1

9
8

7



DEXPI and IEC 61987
CDD Common Data Dictionary
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some properties from DEXPI and
more e.g. NAMUR Recommandation 159



DEXPI and IEC 61987 (CDD)
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DEXPI and IEC 61987 (CDD) -
Procurement Process
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O/O 
and / or EPC

Device vendor

(subset of DLOP as requirement specification) 

1. inquiry

2. offer

(subset of DLOP as requirement specification) 

3. order

4. device and device documentation



Use of IEC 61987 (CDD)
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Opportunities

➢ Available specification as IEC

➢ Additional platform in eCl@ass

➢ Many field instruments

➢ First software implementations

➢ Aligned with DEXPI concept

Constraints

➢ Not aligned with CFIHOS

➢ Parallel to ISO 15926



DEXPI‘s cooperation – not yet with IFC

2021-05-28 35



IFC (Industry foundation classes)
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Use of IFC
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Opportunities

➢ Available specification as 

ISO 16739-1:2018

➢ Common use for BIM

➢ Covers 3D

➢ Software implementations

➢ Common roots with ISO 15926 

(ISO 10303)

Constraints

➢ Not aligned with 

➢ ISO 15926

➢ CFIHOS

➢ IEC 61987

➢ DEXPI



Conclusion

Heiner Temmen, temmen.rhede@online.de

➢ 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


