Modular plants technology
for chemical plants — status
update & perspectives

« Motivation
 Proceeding

« The modular approach

« Status of implementation
« Outlook

Dr. Frank Stenger
ProcessNet Working Group “Modular plants”

LANESS ~ MGRTK

IIIIIIIIII

@Bayer
Invite

- BASF

The Chemical Company

Fachhochschule [ ]
Sludvwwestfalen

University of Applied Sciences [ ]

technische universitat
dortmund

E<C DECHEMA


http://www.bayer.de/

DrMStenﬁ ar

rocess Technology &

Head of Pro

1 0 O




Modular plants technology
for chemical plants — status
update & perspectives

« Motivation
 Proceeding

« The modular approach

« Status of implementation
« Outlook

Dr. Frank Stenger
ProcessNet Working Group “Modular plants”

LANESS ~ MGRTK

IIIIIIIIII

@Bayer
Invite

- BASF

The Chemical Company

Fachhochschule [ ]
Sludvwwestfalen

University of Applied Sciences [ ]

technische universitat
dortmund

E<C DECHEMA


http://www.bayer.de/

Motivation

Drivers for Plug & Produce Concepts PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC

= Actual market & industry requirements ask for new technological solutions

Increased
Competitiveness

= Modularisation as the breakthrough in designing future production plants, applicable to:
= Flexibilisation of greenfield plants

= Optimisation / Expansion of brownfield plants
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Motivation
The “journey” started more than 10 years ago, more and more
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Proceeding

Modular production is a disruptive change in plant technology and

needs the involvment of various disciplines

PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC
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Proceeding

The number of involved companies and associations is
PROCESSNET
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The modular approach

Four Levels for a Modular Process Technology ... PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC

Process Technology (VDI 2776) Automation Technology (VDI 2658)

Process Orchestration Layer
Modular Modular (Orchestration, Historical Data
Plant (M p) Plant Alarm-/Event-Logging)

Module Automation
Infrastructure (Microservice Oriented

(Backbone) Architecture)

FEA Intelligence
(Frequency converter,
Massflow Controllern, ...)

Field Switch
devices Mechanik cabinet

Component | Mach,
p App

Inst.-

Material

Stenger | Modular Plants



The modular approach

... allow for a new Modular Plant Engineering approach PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC

Standardised Modular Process Standardised
Process Module Technology Interfaces
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The modular approach

Modular Automation Technology plays a crucial role

PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI -GVC

Automation of Modular Plants with

Module Type Package (MTP)

a standardized non-proprietary interface
description of process equipment
assemblies PEA:

- HMI

- Process Control

- Alarm Management

- Safety & Security

- Maintenance & Diagnostics

Stenger | Modular Plants
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The modular approach
MTP standard serves as central element for fast & easy connection ProcEsSNET
and re_arrangement Of mOduleS EINE INITIATIVE VON DECHEMA UND VDI-GVC

Module Type Package (MTP) analogy to a printer driver

Process Control Layer

Engineering System

1=
]
a
E

PLC PLC PLC |

it

o S s B o ||

;rl/d Ql/- Lﬂl -

g g=) o

e =1 =]

a3 ﬁ 1 é } =1 | ?ﬁ
Namur}

Modular Automation with Namur-MTP (Source:

Printer driver is a piece of software that MTP is a device description that enables a Process
converts the data to be printed to a Control Layer to implement the functions and services
format that a printer can understand. of the Module (HMI, Process Control, Alarm

Management...)
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Status in standardization

Two national standardization guidelines are under development,

allowing for first commercial products & implementations

PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC

VDI 2776

i \9_ € \>
Page | Description smme 1

2776-1

2776-2

2776-3

2776-4
2776-5
2776-6

General concept
Design guidelines

Safety concepts

Operation & maintenance

Authority engineering
Modular analytics
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White print DE
expected Q4/2020

Green print expected
Q2/2021

Green print expected
Q2/2021

In preparation
In preparation
In preparation

2658-1
2658-2
2658-3
2658-4
2658-5
2658-5.1
2658-6
2658-7
2658-7.1
2658-8
2658-9

VDI/VDE/NAMUR 2658

Basic Concept and Interfaces

HMI concept

HMI Interface
Process control

Run Time concept
Run time OPC UA
Alarm Mgmt Concept
Alarm Mgmt Modelle
Alarm Mgmt OPC UA
Safety Concept

Safety Interfaces

Status

White print DE/EN
White print DE/EN
White print DE/EN
Green print available
Under specification
Under specification
Green print - Q4/2020
Green print — Q4/2020
Under specification
Under specification

Under specification
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Status of implementation
A first MTP- use case was successfully realized at the Evonik

- i Qo : - : PROCESSNET
prOdUCtlon Slte In Slngapore Wlth Engle’ Slemens and YOkOgaWa EINE INITIATIVE VON DECHEMA UND VDI-GVC
Proprietary Protocol J HMI

Monolithic
Architecture Gateway
Station
““#OPC UA

Subplant 1 Subplant 2 Subplant3

Evonik Site
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YOKOGAWA SIEMENS CGNGiC@
Existing DCS Package Unit
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Status of implementation

Recently published ...

PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC

Nows Relos LANXESS

Energizing Chemistry

LANXESS AG

LANXESS starts series production of modular Cortact
X-Biomer plants Michael Fahrig

Corporate Communications
Spokesperson, Trade &
Technical Press

50569 Cologne

Gemnany

« Cooperation with Hiini as technology partner for engineering
and asset realization

« In situ production improves sustainability profile
Tel. +49 221 8885 5041

Cologne, August 28, 2020 — With its modular plant concept Reel michael fahrig@anxess.co
(resource-efficient manufacture of leather chemicals), the specialty Page 1 of 3
chemicals company LANXESS is embarking on the next phase of

https://lanxess.com/en/Media/Press-Releases/2020/08/L ANXESS-starts-series-production-of-
modular-X-Biomer-plants
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Status of implementation

“INDUSTRIE 4.0: The age of modular production®: Joint activities

, . . . PROCESSNET
a.t Europe S major faIrS for proceSS I ndustry EINE INITIATIVE VON DECHEMA UND VDI-GVC

A N

’ L Gy - /i

s 11 - 15 June 2018 - Frankfurt am Main - Germany
Hall 9.2 Stand D41

» > 20 participants

» 3 Hardware Demonstrators
» 8 Software Demonstrators
» Panel discussions

HANNOVER
MESSE
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Status of implementation

An international alignment of the topic started PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC

The RAPID institute Exxon Mobile Open Process Automation

Alicas About RAPID: Institute Roadmap

Open Process Automation Forum of The Open Group

Chemical & Commodity Processing

=
F "9‘ " WOPmI“"”"“ C omog + End User/ Supplier / System Integrator consortium
P—— SoeciAves  Gelmomes _ suncase 2 for standards selection and conformance
Watra Goa Upgeading certification
THE OPEN GROUP
i B OPEN PROCESS ———— + Contact: Mike Hickey (m.hickey@opengroup.org);
AUTOMATION™ FORUM |- +1512-343-9159

« First official members meeting: 16-18 Nov 2016;

Subject Areas Forum How & Why to Join San Francisco, co-located with AIChE Annual
Overview . 2 i
‘ Enterprise Architecture 2 2R g = § a Meetlng
. _— SRS G | RTINS | WREY o Open Group Paris Conference; 24-27 Oct 2016
QP gu e== e : : — - ARC Forum; 6-9 Feb 2017
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e L e e Pt e Memersip e Open
¥ N s rocos ol eiawo A Lt o ook ke ed
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Outlook

Remaining Challenges PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC

= A disruptive technology requires a mind change in the whole community (management as well
as staff personal)

= Hybrid systems — modular in conventional plants
= Still open development tasks

= Authority engineering” for flexible, modular plants is necessary (e.g. permits, GMP approval,

)

=  Standardization & harmonization remains challenging
= Internationalization

= New business models possible

Stenger | Modular Plants 17



Thank you very much for your attention!

PROCESSNET

EINE INITIATIVE VON DECHEMA UND VDI-GVC
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Latest publication

. PROCESSNET
Whlte Paper “MOdUIar Plants,, EINE INITIATIVE VON DECHEMA UND VDI-GVC
Eﬂ GERRIEMD Published in December 2017
by the
Modular Plants Temporary ProcessNet
i Flexibhe chgmigal pro:jiuctio: i Working Group
sl “Modular Plants”
Download at
(free of charge):
or
http://processnet.org/en/posis
PROCESSNET
E<C DECHEMA
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