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• 18 Partners, Grant Agreement nr. 951956 
• Web: https://www.change2twin.eu/

• Digital Innovation Hubs
• Part of I4MS: the EU initiative to digitalise the manufacturing industry

https://www.change2twin.eu/


PILOTS





Unified ISO 10303 Repository 



€10.000 Assessment Voucher: get a 
ready to use twinning recipe

€90.000 Deployment Voucher: get 
the digital twin based on the 
recipe and test it

2x2 Open Calls for SMEs: 2021 and 
2023

multistakeholder principle: 
manufacturing SMEs, technology 
providers, Digital Innovation 
Hubs

CHANGE2TWIN funding scheme

Artwork by Micheile Henderson on Unsplash



KYKLOS 4.0 Factsheet
KYKLOS 4.0

The KYKLOS 4.0 project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 872570. This document reflects only authors’ views. 
The EC is not liable for any use that may be done of the information contained therein

KYKLOS 4.0 An Advanced Circular and Agile Manufacturing Ecosystem based on rapid 
reconfigurable manufacturing process and individualized consumer preferences

Project Number 872570

Starting Date 01/01/2020

Project Duration 48 months

Call (part) Identifier H2020-DT-2019-1

Topic Digital Manufacturing Platforms for Connected Smart Factories

Budget €19.227.110

Number of partners 29

Coordinator Technalia - Jason.Mansell@tecnalia.com

Web site https://kyklos40project.eu/

https://kyklos40project.eu/


Rationale

Manufacturing companies consume high 
amounts of energy as well as natural resources 
in their product-making processes:

• The respective amounts and overall costs of 
product making are increasing

• EU energy prizes are continuously increasing

• Raw materials price trend is ascending, increasing 
short term volatility

The KYKLOS 4.0 project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 872570. This document reflects only authors’ views. 
The EC is not liable for any use that may be done of the information contained therein

KYKLOS 4.0

Optimizing the manufacturing processes 
becomes “a must” to ensure sustainability



The KYKLOS 4.0 project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 872570. This document reflects only authors’ views. 
The EC is not liable for any use that may be done of the information contained therein

KYKLOS 4.0 Technology & Solutions
KYKLOS 4.0

KYKLOS 4.0 technology involves 
a set of intelligent tools for 

real-time analytics & 
prediction, and 

recommendation systems, 
integrated into the KYKLOS 4.0 

configuration environment
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The KYKLOS 4.0 project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 872570. This document reflects only authors’ views. 
The EC is not liable for any use that may be done of the information contained therein

KYKLOS 4.0

KYKLOS 4.0 Pilots

KYKLOS 4.0 will demonstrate the transformative effects that Circular Production System (CPS), Product Life Management (PLM), Life Cycle Analysis 
(LCA), Augmented Reality (AR) and Artificial Intelligence (AI) technologies and methodologies will have to the Circular Manufacturing framework

Large-scale piloting in 7 pilots to demonstrate the technical, environmental and economic viability of KYKLOS 4.0 Ecosystem 

Pilots will be divided into two main categories: Pilots related to Smart Manufacturing, and to Circular Manufacturing (energy efficiency and waste 
management) framework

https://kyklos40project.eu/pilots/
https://kyklos40project.eu/pilots/


The KYKLOS 4.0 project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 872570. This document reflects only authors’ views. 
The EC is not liable for any use that may be done of the information contained therein

KYKLOS 4.0

KYKLOS 4.0 Open Calls

KYKLOS 4.0 will organize two Open Calls during the project with the objective of 
engaging European SMEs in the design and implementation of highly innovative 

experiments/prototypes using research infrastructure available within the framework 
of the project

Several events, including online webinars and local face-to-face events across Europe 
are expected to be implemented within the framework of the two Open Calls

Funding will be provided to projects led by small consortia (third parties) and 
targeting innovative concepts. Each project is expected to define their own project 

objectives while adhering to the larger objectives and vision of the KYKLOS4.0 project

A total of €3M has been budgeted for the KYKLOS 4.0 Open Calls. In principle, €1M 
for the 1st and €2M for the 2nd Open Call. Awarded projects may receive up to 

€150.000, with each third party receiving a maximum of €60.000



● Joint European effort in 18 countries

● 80 partners 

● 90 M€ budget

● Duration 2019-2022

Coordinator: Prof. Jerker Delsing, 

Lulea University of Technology
https://www.arrowhead.eu/
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Arrowhead Tools 
Europe's larges Automation and  
Digitalisation Engineering project



Engineering efficiency improvements
Validation and verification in 21 advanced use cases

• Automotive

• Mining

• Electronics

• Software
• Building Sector
• Offshore





A comparison of IoT-SoS Architectures & Platforms

C. Paniagua and J. Delsing, "Industrial Frameworks for Internet of Things: A Survey," in 

IEEE Systems Journal, doi: 10.1109/JSYST.2020.2993323.

www.arrowhead.eu/arrowheadframework and download www.github.com/arrowhead-f

http://www.arrowhead.eu/arrowheadframework
http://www.github.com/arrowhead-f


Norwegian Use Case: Digital twins and structural monitoring 



http://www.jotne.com

Copyright Jotne EPM Technology AS

Content of ISO 10303-242/209



http://www.jotne.com

Copyright Jotne EPM Technology AS

ISO 10303 – AP209

Using AP209 for Simulation and structural test data

Design CAD

Analysis FEM

Manufacturing

Sensor data

Some related SW



http://www.jotne.com

Copyright Jotne EPM Technology AS

• Part of PhD study:

• Investigate the use of AP209 to handle 
Structural test data and it’s relations to 
Simulation data.

• Paper in Advances in Engineering 
Software: 
https://www.sciencedirect.com/science
/article/pii/S0965997818301947

PhD and project with Lockheed Martin (Crystal Project):
Winglet prototype design by Lockheed Martin
Produced at NTNU
Analyzed (FEA)
Mounted sensors and set in test rig
FEA load cases tested physically
Design (CAD)              AP209
Simulation data         AP209
Structural Test data  AP209
All data managed in AP209 in Jotne’s SDM tool 
(EDMopenSimDM) 

All traceability kept

ISO 10303 – AP209

https://www.sciencedirect.com/science/article/pii/S0965997818301947


http://www.jotne.com

Copyright Jotne EPM Technology AS

EDMopenSimDM (Simulation Data Management)

ISO 10303 – AP209

Correlation 
between 

simulations and 
testing



The Challenge

Sensor data in the cloud 
Sensor data in the ISO 10303 

cloud PLM repository
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PLM using Arrowhead 4.2 



ISO 10303-242, implemented to the repository and also demonstrated for the Fischer Factory



Sensor node



First we needed create the sensor data model (1)



What we did (2) – AHT Producer, Consumer



What we did (3)

• Created the services to connect sensor data to the ISO 10303 repository.
• https://trueplm.j-spb.com/EDMtruePLM/swagger.html

https://trueplm.j-spb.com/EDMtruePLM/swagger.html


Digital Twin Based Crane Monitoring

Digital Twin: As simulated In Operation 

by Professor Terje Rølvåg, terje.rolvag@ntnu.no, +47 40065114



Crane Implementation

From Physical 

Inspections

To Digital 

Inspections



Digital Twin FEA technology

Our Digital Twin models are simulated real time in FEDEM:

Mesh too dense

to be shown

(3.6 mill DOFs)

 CAE 
 3D modelling / idealization
 Joint / spring / damper / sensor modelling
 Substructuring ( 25 super elements)
 Meshing

 Dynamic simulation (nonlinear FEA)
 Forces, Positions, Velocities and Accelerations

 Structural Analysis
 Stresses / strains
 Vibration frequencies
 Damage / durabillity

 Control / hydraulics
 PI / PD / PID Controllers 
 Closed loop dynamics



Palfinger DT Validation

Measured eigenfrequency at minimum extension:

Perfect match mode 1 (1.6 Hz)

Close match mode 2 (5.8 versus 5.6 

Hz)



Palfinger DT Validation

Crane deployment takes 130 seconds: FEDEM simulation takes 75 seconds:

FEDEM runs faster than

real time with 3.6 mill

DOFs!



Sensors installed



CRANE PLC/Cloud based solutions



Questions? 

1

ISO 10303 (STEP)

2
The Mountain Bike experiment 

3
Digital Twin Based Crane Monitoring
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