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Market situation:

- Highly competitive

- Volatile markets

- Shorter product lifecycle requires faster time-to-market

Conventional production plants:

- World-scale are efficient, but inflexible

- Multi-purpose batch plants are flexible, but inefficient

- Both have high investment cost

Challenges in process industries:

- Flexible, but efficient, modular plant concepts

- Short time span between development and production

- Numbering-up instead of scale-up

Background
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Vision – plug & produce of process plants
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Control Recipe HMI Module Structure

OPC UA Client

OPC UA Aggregating Server

Every module …

- serves one or several specific process functions

- contains all automation functions for the process function

- is encapsulated, intrinsic save part of the process

- has an own intelligence (e.g. PLC, embedded controller)

- communicates using an OPC UA server

Plant …

- aggregates all module OPC UA servers

- has a supervisory system (process orchestration layer, POL) 
that acts as OPC UA client

- implements operations (HMIs), module structures, control 
recipes/strategy

Automation architecture
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Get Integration of the

module into the

plant automation

Engineering is divided in two parts:

a) Module type engineering

- Instrumentation, control and electrical engineering

- I/O marshaling, physical installation

- Factory acceptance testing (FAT) and module 
commissioning

- …

b) POL engineering

- Module instantiation and staging, plant engineering

- Site acceptance testing (SAT) and plant commissioning

- …

Engineering workflow

Module Type Package is THE interface between module and plant
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Related standards Related technology Related activities

MTP[BE16] projects MTP community MTP standardization

- ISA 88 [ISA88] / 106[ISA106]

- ISA TR88.00.02[ISA88TR]

- IEC: 62714[IEC62714], 62424, 61131[IEC61131]

- NE 148[NE148]

- VDI 2776[VDI2776]

- State-based control[HU09]

- Service oriented architecture[BL16]

- Open Process Automation Forum 

- O-PAS Standard

- “It Just Happens 2.0”

- F3 Factory[F3]

- ORCA

- BaSys 4.2 

- DIMA

- Namur working groups

- ZVEI working groups

- VDI/VDE GMA WG 5.16

- IEC TC65 WG14

- VDI/VDE 2658 [VDI2658]

- Parts 1-3 final versions

- Parts 4, 6, 7    draft print

- Parts 5, 5.1, 7.1 in preparation

- IEC 63280 ED1 ACD

State of the art - Modularization in process industries - Excerpt

The book
chapter is

about
this

Focus of
the

chapter

https://www.opengroup.org/forum/open-process-automation-forum
https://publications.opengroup.org/p190
https://www.controlglobal.com/industrynews/2019/innovation-days-14/
http://enpro-initiative.de/ENPRO+2_0/ORCA.html
https://www.iese.fraunhofer.de/de/innovation_trends/industrie4_0/basys42.html
https://www.wago.com/de/digitalisierung/wandlungsfaehigkeit/dima
https://www.iec.ch/dyn/www/f?p=103:14:4073663966472::::FSP_ORG_ID:25654
https://www.iec.ch/dyn/www/f?p=103:38:11029849858046::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1452,23,103501
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MTP Standardization Organization

IEC

DKE
National 
organizations of 
IEC in Germany

AK xyz AK 941
Engineering

…

- MTP
- …

GMA 
(VDI/VDE)

ZVEINAMUR

FA 5.16 
Future automation 

system 
architectures

National 
Standardization 
of VDI 2658 
(MTP) guideline

AK “Modular 
Automation”

Delivers VDI 
2658 for 
conversion into 
IEC63280

AK 2.4
Manufacturing 

Execution Systems

AK 2.3
Batch Control

AK 4.1
Maintenance

AK 2.9
Human Process 
Communication

TF VDI2658 
Services

TF VDI2658
Runtime and 

Communication

TF VDI2658
Safety

FA n.m

Ad-hoc AK 2.4.1 
POL Functions

Ad-hoc AK 4.1.1
Diagnosis and 

Maintenance for 
MTP

Ad-hoc AK 2.9.1
HMI/Alarms for 

MTP

Deliver 
requirements

Send 
representatives

Send 
representatives

Send 
representatives

Send 
representatives

Send 
representatives

Work on the 
different parts 
of the standard

Deliver 
drafts for 
VDI 2658

…

…

TC65 WG14

International 
organization for MTP 
standardization
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Used Technologies
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HMI

http://dx.doi.org/10.1515/9783110745979-010
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AutomationML Classes

SystemUnitClassLib Parts of the 
standard

Where to find instances 
in the MTP-file?

Important/Example 
SystemUnitClasses

MTPSUCLib Part 1
Part 5

Below InstanceHierarchy 
ModuleTypePackage

LinkedObject, MTPSet, 
CommunicationSet, 
ModuleTypePackage, 
ModuleTypePackageEx

MTPCommunicationSU
CLib

Part 1

Part 5
Part 5.1

Below 

‘ModuleTypePackage/

CommunicationSet/
SourceList’

OPCUAServer, ServerProfile

MTPHMISUCLib Part 2 Within reference to 
HMISet

Connection, PortObject, Junction, 
VisualObject, HMISet, Picture

MTPDataObjectSUCLib Mainly Part 3, 
extended by part 
4, 5 and 7

Below 

‘ModuleTypePackage/

CommunicationSet/
InstanceList’

ActiveElement, OperationElement, 
InputElement, IndicatorElement, 
ServiceControl, AlarmView

MTPServiceSUCLib Part 4 Within reference to 
ServiceSet

Service, ServiceProcedure, 
ServiceParameter

MTPTextSUCLib Currently only 
used in part 4 and 
7

Within reference to 
TextSet

ServiceInteraction, Text, 
EnumDefinition

MTPAlarmSUCLib Part 7 Within reference to 
AlarmSet

Alarm, AlarmGroup, AlarmSet

InterfaceClassLib Parts of the 
standard

Where to find instances 
in the MTP-file?

Contained 
InterfaceClasses

MTPCommunication-
ICLib

Part 1
Part 5
Part 5.1

Below 
‘ModuleTypePackage/
CommunicationSet/
SourceList/OPCUAServer’

DataItem, 
OPCUAItem, 
MethodItem, 
ObjectItem

MTPHMIInterfaceLib Part 2 Within reference to 
HMISet

InformationFlowConn
ector, 
MassFlowConnector

AlarmICLib Part 7 Within reference to 
AlarmSet

AlarmRelation

AutomationMLInterfa
ceClassLib

Part 1 Below 
‘ModuleTypePackage/MT
PSet’

ExternalDataConnect
or

http://dx.doi.org/10.1515/9783110745979-010
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Modelling Example: Table of Content[VDI2658-1]

http://dx.doi.org/10.1515/9783110745979-010
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Modelling Example: Tags[VDI2658-1]

Static 
Attribute

Dynamic 
Attribute

http://dx.doi.org/10.1515/9783110745979-010
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Modelling Example: OPC UA Access Description[VDI2658-1]

http://dx.doi.org/10.1515/9783110745979-010
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Modelling Example: HMI[VDI2658-2]

http://dx.doi.org/10.1515/9783110745979-010
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Modelling Example: HMI[VDI2658-2]

IL

IL

IL

IL

http://dx.doi.org/10.1515/9783110745979-010
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Take a look into the book to get the rest …
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Module Services Automation

Filtration Vent filter line a/b
Filtration a/b
Clear a/b

ABB Freelance AC700F

pH Measurement Vent the measurement line
Measure pH
Calibrate sensor

ABB Freelance AC700F

Tempering Circulation
Tempering

Embedded

Pilot application

Supervisory control: 

- ABB System 800xA + AC800M controller

On-site commissioning reduced from 40h to 0.5h
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Further Activities

Owner References Scale # modules Automation Suppliers

ABB                 
Namur Case Study

6
POL: ABB

PEA: ABB, B&R

TU Dortmund        
(Distillation)

[BI20-1] Lab 5
POL: ABB

PEA: Wago, embedded, RasPi

Bayer                        
(API production)

[HO20] Tech center 3
POL: ABB

PEA: ABB, embedded

Merck  
(Distillation)

Tech center 1
POL: ABB, B&R

PEA: B&R

Evonik   
(Membrane Test 1)

[BE19] Lab 1
POL: ABB

PEA: Wago

Evonik  
(Membrane Test 2)

[BI20-2] Tech Center 3
POL: ABB

PEA: Wago

Evonik    
(Reaction)

Tech Center 6
POL: ABB

PEA: Phoenix Contact
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Findings

→Massive reduction in engineering and commissioning time, each up to 50%!

- First time application requires some effort

- Integration of MTP-based modules works flawless

- Several pilots have proven the feasibility
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