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Asset lifecycle information management 

Content:
1. Integrated Engineering Process
2. Asset Lifecycle Information Model
3. The white spot ”Process Model” – DEXPI+
4. Global initiatives and alignment



Data Models have to be related to 
Business Processes

Information models/automation 2023

ALC Data Model

Supply Chain Data Model Operations Data 
Model

Vertical Integration

* MTP is an operational model
3
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§ Invest and Fix Cost reduction based on 
more efficient planning processes using a 
holistic Asset Lifecycle Data and 
Document Management:

-Handover from simulation to CAE

-Data exchange across disciplines 

-Date exchange with third parties 
based on data model 

-handover to production

-maintenance management

-No consistent data update during 
optimization projects

Current engineering process and tool landscape are 
scattered due to phase/discipline and drawing orientation

Interfaces and handover along 
the Asset LifecycleAsset Lifecycle

Process- 
development Engineering Production, 

Maintenance

EPCM

Maintenance2

Optimization
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Process development

Civil/steel 
construction

Apparatus, maschin.

Project management 

Piping / layout

Automation/ electrical 
instrumentation

Construc-
tion

Digital maturity level 0/1
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Integrated Engineering provides better quality, speed and efficiency 
in investment projects, plant engineering and maintenance

Asset-Lifecycle

Process- 
development Production, Maintenance

EPCM

Maintenance

MOC; Optimization

Asset Lifecycle Information Management Model

Process integration

Discipline 
integration

Integration along the process and across the disciplines by using one single Asset Lifecycle Data 
Management System

Apparatus, machines.
Piping / layout

Automation

Engineering  &  Construction

Digital maturity level 
2/3/4



22.11.2022 6PAAT 2022 / Integrated information models

What is the digital twin for process industry? 
Information model in process industry

Operations 
Model

Measurement
Setpoints
Planning data

Data Base

Other aspects of 
operation
• Economical model
• Supply chain model
• Asset performance/ 

maintenance
• Product quality model
• Safety model
• Security model

Process/Plant Model (CAE)
Process Model (PFD)

Structural Model  (P&ID)

Asset/Equipment Model

Behavioral 
Model
(Simulation/
AI Model)

• Static plant model
• Dynamic plant model
• CFD-model

measurementsStream properties 
Process activity data

• Physical/chemical properties 
of pure substances

• Reaction equilibrium and 
kinetics data

• Mixture data, equilibrium 
data

Process Structure 
and asset data

Set points setting

Equation solver
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International assocciations gained a 
common view on lifecycle model
DEXPI and ENPRO lifecycle model ISO 15926 lifecycle model

CFIHOS lifecycle model
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DEXPI - General exchange standard for the P&ID in 
the process industry based on ISO 15926
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Integrated Engineering along the Asset Lifecycle 
Process and Data Models

One integrated data/information model and CAE-landscape using a common data model

DE 
Procur
ement

Block flow 
diagramm

Process Flow 
Diagram

P&ID

Asset Life Cycle (ALC)

CFIHOS

MTP
USPI-3D

BIM

FDI

JIP33 

OPAS
DEXPI+ Discipline/Detail 

Engineering

3D 

BIM 

Data 
models

Activities in 
ALC

DEXPI

CE BE
Construc-
tion/Com.

Opera-
tions

4. 
Construction 

Model

6. 
Operations 

Model

5. 
As-Built 
Model

3. 
Plant structure 

2D-model

3. 
Plant structure 

3D-model

Building 
Model

1. 
Function/stream 

model

2. 
Process model 
(activity/ stream)
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DEXPI+ covers BFD/PFD Information

UML Model for BFD Iso 10628 PFD Iso 10628 extended
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DEXPI+ provides an open industrial 
standard for a BFD/PFD Data Model

Data Model consist of:
• Metadata
• Process Step/Activities according ISO15926 part 4
• Stream model
• Instrumentation process activities
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DEXPI+ Open Standard Version 1.0 is available on 
DEXPI-Homepage www.dexpi.org

UML model

XML schema/ serialization (PoC)
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PIDMIC
Process Industry Data Model Integration 

Congress
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3D

Data Model Eco System in Process Industry

FEL1 
Study

FEL2
Conceptual 
Engineering

FEL3
Basic 

Engineering
Detail 

Engineering Operations

P&ID

Industry data exchange framework
International standardization

automation

buildingBIM

Hand over EPC Procurement 
specification

Detail/
Procurement

USPI

Asset life cycle
Integrating and 

Extending standards
Applying and integra-

tion of standards

Process design
Functional Requirements

Plant Design 
Functional Design

Tag / Asset 
Specification

Equipment
Asset in Operations

Procurement/
construction

commissioning
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Organizations agreed on a common view of 
the lifecycle and modelling rules (PIDMIC)

Do you agree on the following modelling rules?

Level of
alignment



NAMUR - Interessengemeinschaft Automatisierungstechnik der Prozessindustrie e.V.
Sitz des Vereins: Leverkusen Eintragung: Amtsgericht Köln, VR 18371

©

based on:
IEC 62424

based on:
IEC 61987

DEXPI – Instrumentation Model covers functional design and basic asset
specification

USPI - Automation EngineeringPage 19



Integrated Automation Engineering (FEL2+FEL3) alignment
with process engineering

Automation Engineering

Run-in distances, nozzle/ 
diameter requirements

Process
Data

Safety 
information

Explosion 
zone

information

Required
equipment

power

Installation 
Location Data

Plant 
layout

Main cable
paths

Heat tracing
information

Simultaneity
factor

Plant structure
information

(PID)

Requirements
switch room

size

FEL2
Conceptual Engineering

FEL3
Basic Engineering

+
NE 159 v2? NE 159 v2?

BIM?NE 192
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DEXPI has been implemented as submodel
of AAS
Use Case 1: Handover of DEXPI 
Models for P&D Diagrams
• Challenge is how to specify the identity of 

the P&ID and the asset it is referring to

Use Case 2
Using plant model (P&ID) to specify roles/ 
requirements for all assets
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Main areas of alignment and follow up planning

§ DEXPI+ (Process Model)
§ Integrate feedback on DEXPI+ 1.0 Standard
§ Develop a DEXPI 2.0 standard integrating process model (DEXPI+) and plant model (DEXPI 1.4) 
§ Establish DEXPI 2.0as process/plant model in the AAS;

§ DEXPI (Plant Model) and Asset Lifecycle Model alignment with other initiatives
§ Align Automation Engineering requirements with DEXPI/DEXPI+; NAMUR working group
§ Contribute to CFIHOS RDL working group and to ISO15926 Part 14 project MRAIL
§ USPI project “Tagging” and “FL3DMS”

§ Alignment on content (attributes, specification) 
§ Relevant associations – initiate working groups: 

§ JIP33, CFIHOS, ECLASS, IEC (61987/CDD), VDMA, ISO15926 (only classes), ISO 15926 part 
14, NAMUR; BIM

§ Areas of alignment:
§ Apparatus/Machines/Piping
§ Automation/Instrumentation 
§ Electrical Equipment 

Areas and actions

PIDMIC 3.0

Achema June, 11th/12th, 

2024
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First-in-its-class Integrated Modularisation and Digital Twin 
Approach to realise a Next-Gen Production and Testbedding 
Platform

Process Behaviour 
Model (Simulation) 

Plant structure & 
asset model 

(CAE)

Operation Model 
(Automation)

(image) Courtesy of GSK & Zeton

Integrated 
Digital Twin

D
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N

Multi-level modularisation
• Modular Plant
• Process Equipment Assembly
• Functional Equipment Assembly
• Components

Plug & Produce Modular 
Automation
• Module Type Package (MTP)

(image) Courtesy of GSK & Zeton
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Thank you for your attention!

Q & A


