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Portable cell 
 

The primary objective of LEVEL-UP is to provide a scalable platform encompassing the complete 

lifecycle of manufacturing equipment. More specifically, within strategies like Manage, Prevent and 

Redesign wherein remedial actions are involved, reducing the time required for their development 

is essential.  Particularly important is minimising non-productive time, disassembly, transport, and 

assembly, which do not bring any benefit and usually comprise the majority of the time during which 

the component is not running. 

 

To minimize these durations, the LEVEL-UP project has proposed the design, manufacturing and 

use of a portable laser cell, which allows work to be conducted within the confines of the laser cell 

while also facilitating the transportation of all essential equipment required for laser operations in 

an open environment. This approach proves advantageous in cases where disassembly or 

insertion of the component into the cell is not feasible. 

 

Taking into account the characteristic associated with equipment transport, the use of a container 

for both maritime transport and storage was considered. After analysing various containers and 

their sizes, and considering their availability (certain small containers, like 8-foot containers, are 

found to be unattainable in the market), a 10-foot long LC10 container measuring 2.99m x 2.44m 

x 2.59m was acquired. 
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Figure 1: Original container after purchase 

 

Different modifications are necessary to convert the container into both an equipment transport tool 

and a laser cell with all the safety features that this entails. To comply with laser safety regulations, 

the interior panelling with which the walls and ceiling will be clad is subjected to rigorous testing to 

ascertain its ability to withstand the laser beam for the required time (IEC 60825-4). 

 

The container underwent ergonomic improvements, such as the addition of luminaires for better 

visibility during work inside and a monitoring system is also installed. Moreover, a separate door 

was added, eliminating the need to open and close the large container door. Finally, special 

fastenings were integrated to secure the equipment during transportation, preventing any potential 

damage. In order to select the appropriate equipment for this purpose, the focus turned to small 

and handy machines that meet the minimum requirements. A collaborative robot with considerable 

payload and reach, but with a manageable weight to be carried to the work area, was used as 

movement system. Due to the selection of a small robot, a lightweight laser head was designed 

that can work far away from the robot's wrist, allowing better accessibility to remote work areas. 

The laserhead has a maximum useable power of 3KW, while for the task at hand, a 1.5KW power 

source was utilised, allowing the use of the smaller laser which will also need a more manageable 

chiller. 

 

After defining the insitu-cell architecture, an automation solution emerged. The automation solution 

plays a crucial role in connecting all the cell's subsystems, facilitating communication between 

them, and orchestrating their collaborative functioning. Since the idea behind the cell is to be able 

to move the robot and laserhead close to the equipment to be repaired, this was one of the main 

considerations behind the architecture of the automation system. 
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To achieve this objective, two main components were developed. The first component is positioned 

on a safe working area where the operator could monitor and control the deposition process. It is 

comprised by an industrial computer, responsible for the Human Machine Interface and running 

the logic that connects all components, indicator/warning lights, and physical buttons for critical 

commands such as the safety stop of the system. The second component is located close to the 

repair area, so that it is close to the laser source, robot, water chiller and wire feeder. Equipped 

with the necessary hardware interfaces to control all the aforementioned subsystems, this 

component communicates efficiently via EtherCAT, using a single wire, with the first component. 

This architecture allows for a fast and easy deployment of the system, a good and fast 

interconnection of all the subsystems, to share safety status throughout the work areas while 

creating a clear separation between the hazardous areas of the process and the 

working/monitoring zone.  

 

 

 

 

Figure 2: Portable cell after modifications 

 

 

 

About the project 

LEVEL-UP will offer a scalable platform covering the overall lifecycle, ranging from the digital twins’ 

setup, modernisation actions to diagnose and predict the operation of physical assets, to the 

refurbishment and remanufacturing activities towards end of life. In-situ repair technologies and the 

redesign for new upgraded components will be facilitated through virtual simulations for increased 

performance and lifetime. LEVEL-UP will therefore comprise new hardware and software 

components interfaced with the current facilities through IoT and data-management platforms, 
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while being orchestrated through eight (8) scalable strategies at component, workstation and 

shopfloor level. The actions for modernising, upgrading, refurbishing, remanufacturing, and 

recycling will be structured and formalised into ten (10) special Protocols, linked with an Industrial 

Digital Thread weaving a seamless digital integration with all actors in the value chain for improved 

future iterations. LEVEL-UP will be demonstrated in 7 demo sites from different sectors. 

Details  

Project title: Protocols and Strategies for extending the useful Life of major capital investments 

and Large Industrial Equipment 

Project ID: 869991 

Start Date: 01/10/2019 

Project Duration: 48 months 

Project Consortium:  

 

 

 

 
 

 

For additional information please contact 

Project Coordinator: AIMEN 

Dr Roi Mendez pm.levelup@aimen.es 

Exploitation & Dissemination Manager: CORE INNOVATION 

Dr Nikos Kyriakoulis nkyriakoulis@core-innovation.com 
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