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Abstract: The aim of the article is to point out the advantages of simulation software, and the possibilities in solving 
process optimization, whether it is production processes or non-production processes. The essence of the entire 
improvement process is a thorough analysis and definition of the examined business processes and their parts in the entire 
volume. After identifying bottlenecks, it is optimal to set optimization criteria and goals. When using simulation software 
in the process, it is necessary to thoroughly redistribute and edit the data files for the needs of their application in the 
given software. This activity often represents a more demanding part of the process than the actual processing of 
simulation models and the subsequent testing of options for improving real processes in the digital environment. 
 
1 Introduction 

The contribution is a kind of cross-section of selected 
projects in which simulation used Tecnomatix Plant 
Simulation software module. This software module was 
used in different situations in the framework of evaluation, 
analysis, and improvement of different types and phases of 
business processes. It was used, for example, when 
expanding production with new equipment, or during 
verification of return on investment in the innovation of 
some parts of the production process. He also found his 
meaning when solving warehouse spaces and verifying the 
capacity of pallet places [1,2]. It was used effectively in 
optimizing the production process of the Cobas HIV-1 
blood plasma separation card. Of the listed, it is obvious 
that its implementation is justified not only in the 
engineering industry and automotive, but its application is 
broad-spectrum wherever it is possible to analyze one 
transformation process, possibly stock movement and 
material flow. 
 

2 Optimization in the production of the 
card for the separation of blood plasma 
Cobas HIV - 1 

In this project, simulation software was used to solve 
the optimization of the card production line for the 
separation of blood plasma, which is used mainly in 
developing countries where there is a disease HIV is much 
more widespread than in today's modern world in more 
developed countries. During this process, it is necessary to 
observe strict hygiene regulations and also the standards 
according to which plasma samples are stored and then 
transported from the collection points to the places where 
they are used they perform additional tests that cannot be 
performed on-site [3,4]. Therefore, the plasma sample is 
stored and secured in the form of a Cobas HIV card - 1 
(Figure 1). 

 
During the analysis of the entire process, the workplace 

of the application of the final (Figure 2) layer was revealed 
and evaluated as the most critical and it is necessary to 
optimize production at this point [5-9].
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Figure 1 Simulation model of the initial state 

 

 
Figure 2 Final layer application workplace in the original 

production process 

 
The aim of the optimization was to save time at this 

point of production and thereby increase production 
capacity. With several variants and suggestions for 
improvement, this operation was eventually improved and 
overall shorten the process (Figure 3). The production 
process has been shortened thanks to the fact that we have 
added several at these station operations that were 
previously done individually and between these 
workplaces the product in question moved with the help of 
conveyors, which were dismantled at this point in 
production.

  

 
Figure 3 Simulation process after applying changes

 
Figure 4 shows the model of the final layer application 

production station after the changes that were made 
performed as part of optimization measures. 
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Figure 4 Final layer application workplace with the 

implementation of improvement proposals 
 

A comparison of the results of the production process 
before and after optimization can be seen in the tables 
below (Table 1, Table 2). 

 
Table 1 Results of the production process before optimization 
Operation Output 

name 
TPH 

(pcs/hour) 
Production Transportation 

Output Cobas 
HIV-1 

350 52.94% 47.06% 

 
Table 2 Results of optimization of the final layer application 

process 
Operation Output 

name 
TPH 
(pcs/hour) 

Production Transportation 

Output Cobas 
HIV-1 

699 52.94% 47.06% 

 
2.1 Expanding production with new equipment 

Another project where Tecnomatix Plant Simulation 
simulation software was used was a project to verify the 
proposed capacity of the number of pallet places in the 
warehouse. The project in question concerned cold storage 
in the food industry. It is a warehouse that is currently in 
construction and the task of the project team was to verify 
the proposed capacity, set by the investor. During the 
analysis and the actual solution of this project, thanks to 
the results of the simulation, several times changes the 
planned distribution of pallet places, as well as the layout 
of the entire warehouse (Figure 5). This project was 
processed at a relatively high graphic level and its entire 
design was presented with the help of a virtual tour with 
the help of an Oculus virtual helmet.

 

 
Figure 5 3D projection of the warehouse ready for a detailed and virtual tour 

 
During the actual implementation of the project, the 

panel of functions for processing was used as part of the 
simulation automatic storage and retrieval system. 

 
 
 

 
Figure 6 Panel for simulating HBW racks 

 
The automatic rack stacker is shown in Figure 7.
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Figure 7 Automatic rack stacker in simulation software 

 
2.2 Project to expand production with new 

machines and verify their utilization 
Another project is expanding production and doubling 

the number of production facilities and verification of their 
utilization and production capacity. In the original state of 

production, there were 8 production lines that produced 
different types of products in different production batches 
(Figure 8). These products were then packed on one 
packaging machine and then stored in the warehouse, from 
where they were destined for export to customers.

  

 
Figure 8 Simulation of the original state of production 

 
The request of the company that commissioned this 

project was to double the number of production equipment 
in the main production hall from 8 production lines to 16 
lines. At the same time, it was necessary to verify the 
necessary number of packaging machines that would 
ensure the smooth packaging of manufactured products. In 

its original state, there was one packaging machine, which 
had a considerable capacity reserve in its utilization. It was 
questionable whether it would be sufficient to double the 
number of packaging devices in production with twice the 
number of machines, given that 2 of the planned new 
machines were supposed to have twice the output in their 
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production, that is, production was expanding by 6 
production devices with a production capacity equal to the 
team the current ones and 2 devices were supposed to have 
twice the output as well as the production capacity. The 
requirement was also to propose an efficient method of 

supplying production equipment from the incoming 
warehouse. When solving the project, several variants were 
processed with respect to the investigation of the best way 
of supply. The proposal of supplying with the help of 
conveyor belts was addressed (Figure 9).

  

 
Figure 9 Design of storage using conveyor belts 

 
The second variant was to implement a train with 

several wagons into production, which would supply the 
equipment with several runs of the train during the 

production shift throughout the entire production 
(Figure 10).

  

 
Figure 10 Verification of the supply train in production 

 
The latest version of the supply method was the 

implementation of an AGV truck, which would drive 
around production as needed and supply individual 
production equipment (Figure 11).
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Figure 11 Application of AGV trucks in production supply 

 

3 Conclusions 
From the examples given in the article, the importance 

of using simulation software in various areas of industry is 
noticeable, not only in the field of mechanical engineering 
and automobile production but also, for example, in 
healthcare, stationery, etc. A simulation is a necessary tool 
when checking the possibilities of improving existing 
production processes, as well as when solving the 
feasibility of new operations, both production, and non-
production, for example, storage. It is an effective way to 
cheaply verify proposals and variants of the solution to 
changes that are subsequently applied in the given area. 
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