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Abstract: The article focuses on the processing of simutati@dels, covering their creation methods and exmdhe
possibilities of collaboration. The author utilizéee Tecnomatix Plant Simulation program developgdiemens to
design a visual representation of a productiondime provided a detailed description of the stapslved in its creation.
To achieve the objectives of the thesis, the awthgrloyed KEPServerEX, a software solution enalilregconnection
and communication between the Tecnomatix Plant Biton program and the Programmable Logic Contr¢R:.C).
This integration allowed for the successful conioecof a CNC device, establishing communication eoithboration
with the Plant Simulation program. In summary, tthesis project employed the Tecnomatix Plant Sitrarigprogram
to create a comprehensive visualization of a prboludine. The integration of KEPServerEX facilgdt seamless
communication between the simulation software &ed?LC, enabling effective cooperation with a CN®ice.

1 Introduction
The process of simulation in the production spleee
method that allows you to model, analyze and test
production processes in a virtual environmenthig way,
it is possible to predict and optimize the behawbreal
production systems and identify areas where effogye
productivity, and economy can be improved.
The manufacturing simulation process includes the
following steps (Figure 1):
» Data collection: At the beginning, it is necessary to *
collect relevant data about the production process,

production process.
Simulation: After defining the parameters, the
simulation can be started. The simulation simuldtes
movement of material, work procedures,
constraints, and other aspects of the productiocgss.
During the simulation, it is possible to monitostm

flow, and collect data on production results.
Analysis of results. After the simulation is finished,
the results are analyzed. In this way, it is pdssib

work procedures, and other factors affecting the

time

performance, identify bottlenecks, analyze material

including data about equipment, workstations, niter
flow, cycle time, work procedures, and other refgva
parameters.

Creation of a model: Based on the collected data, it is
necessary to create a model of the production syste *
This model can be created using a software sinomati
tool such as Tecnomatix Plant Simulation. The model
includes various elements such as equipment,
machines, workstations, conveyor belts, storagasare
and other relevant components [1].

Defining parameters and scenarios. After creating
the model, it is necessary to define the parameisis
scenarios for the simulation. This includes setting
equipment parameters, time constraints, matenal,fl

identify areas with insufficient efficiency, longdes,
equipment overload, or other problems. Based on the
analysis, it is possible to propose improvemento
production process and optimize it.

Optimization: Based on the analysis of the simulation
results, it is possible to design and test differen
scenarios and improvements to the production psoces
These improvements may include process
optimization, reallocation of equipment, changes in
material flow, increased workstation capacity, and
other adjustments that will help improve production
efficiency, productivity, and profitability.

Verification and implementation: After designing the
optimal changes, it is necessary to verify their
effectiveness and implement them in a real prodaocti
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environment. This may include testing new proceslure  The process of simulation in the manufacturing sphe
adapting equipment, training staff, and other stemdlows manufacturing companies to gain a better
necessary to implement the changes. understanding of their processes, identify areas fo
Monitoring and updating: After implementing improvement, and test different scenarios withaaxtifg
changes, it is important to monitor and evaluate tio make expensive and time-consuming physical aing
results of the new production process. If newo manufacturing systems. In this way, more effitie
challenges or opportunities for improvement emerg@roduction, better use of resources, and an inerieathe
the model needs to be updated and the simulation raverall competitiveness of the production compary a
again for verification and optimization [2]. achieved.
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Figure 1 Stepsin a simulation study [ 3]
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The Tecnomatix Plant Simulation program offerfOLE for Process Control), MQTT (Message Queuing
advanced capabilities for 3D modeling and visusilima It Telemetry Transport), Modbus, SNMP (Simple Network
allows users to create and visualize models in 8idDgu Management Protocol), Siemens S7, Allen-Bradleyl an
built-in libraries or external CAD data. The pragra numerous others commonly employed in industrial
supports the JT data format for efficient 3D mantgland automation (Figure 2).
utilizes Siemens direct model technology, ensuring KEPServerEX acts as a versatile communication serve
realistic visualization of large-scale simulatiorodels that enables efficient and reliable data excharejeden
without sacrificing simulation accuracy and analysi different industrial devices and software applizasi. It

One of the architectural advantages of Tecnomatsupports a wide range of protocols and devicesjngak
Plant Simulation is its support for encapsulationa valuable tool in integrating and coordinatingusidial
inheritance, and hierarchy. This enables useiffdotively automation systems [6].

manage, comprehend, and maintain complex simukatio
that involve intricate details, surpassing the téjtes of
traditional simulation tools.

The modeling approach in Tecnomatix Plan
Simulation involves using objects within objectsdan
models within models, structured in a hierarchimahner.
By utilizing libraries, users can store and maimtzrious
objects, and any changes made to these librarysigmm
automatically applied to all instances throughohé t
simulation. This ensures consistency and simpliffes
configuration process, allowing users to easily pada
library items to meet the specific requirementsthadir
simulations.

In times of increasing cost and time pressures
production along with ongoing globalization, logisthas
become a key factor in the success of a compargyn&ad
to deliver on time and in sequence,
manufacturing principles, plan, and build new sSustale
production facilities, and manage global productio
networks requires objective decision criteria tdphe
management evaluate and compare alternative ap@®sac
Plant Simulation helps to create digital modelfogfstics
systems so companies can explore system charéicteris
and optimize their performance. The digital modzlaonly
enables users to run experiments and what-if senar
without disturbing an existing production systenhiboan
be used in the planning process long before tHesystem
is installed. Extensive analysis tools, statistars] charts
let users evaluate different manufacturing scesaaiod

make fast, reliable decisions in the early stagés o

production planning [4].

KEPServerEX is a software solution developed by

Kepware Technologies, which is now part of PTC.
functions as a communication server specificallyigieed
for industrial automation systems. Its primary magis to

facilitate seamless communication and data exchangleu
between various devices and software applicatiatisnw ¢

industrial environments.

One of the key features of KEPServerEX is its gbili
to establish communication with a wide range oficky
and support multiple network protocols commonlydise
industrial settings. It can interface with devicegh as
Programmable Logic Controllers (PLCs), Remot
Terminal Units (RTUs), Distributed Control System
(DCS), and Computer Numerical Control (CNC)
machines. Furthermore, it supports protocols likeCO

introduce lea
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Figure 2 Communication medium (KEPServer EX) with
Tecnomatix Plant Smulation

g Casestudy in the TestBed 4.0 laboratory

First of all, after opening the KEPServerEX program

we click on "Project” in the menu on the left amdate a

New Channel". After creating a "New Channel", the
option "Select the type of channel to be createdl' w

ppear and we will select the option "Simulator
Figure 3).

2} (Connected to Runtime) - KEPServerEX €

File Edit View Tools Runtime Help
1S5Ha@
@ Project

4] Co
+ Data T &3 New Channel

Add Channel Wizard

,  Selectthe type of channel to be created

Simulator

Figure 3 Creating a "New Channd"

The subsequent stage involves providing a nant&éor

II)bject and specifying its identity. This step regsi
entering the name of the object.

While configuring specific program options, it is
cial to determine the approach for handling lidva
ating-point numbers when transmitting data te th

client. The default setting is "Replace with Zera/hich
replaces any invalid floating-point numbers withazg].

Furthermore, the option for Iltem Persistence needs

be adjusted to "Disable". This setting disables the

ersistence feature for the item, indicating that item's
tate will not be preserved between system restarts

Spower cycles.
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The final step in the settings options is definthg
address where the information will be stored. Tiislves
specifying the location or destination where theadaill
be stored for retrieval or further processing. Amary of
the settings is shown in Figure 4.

- Identification A
Name PLC OPC
Description
Driver Simulator
- Diagnostics
Diagnostics Capture Disable
-/ Tag Counts
Static Tags 0
- Write Optimizations
Optimization Method Write Only Latest Value for All Tags
Duty Cycle 10

Non-Normalized Float Handling
Floating-Point Values
Persistence

Replace with Zero

Figure 4 Summary of set values and names

Identification A
Name PLC zapnutie
Description
Driver Simulator
Model 16 Bit Device
Channel Assignment PLCOPC
ID Format Decimal
D 1
- Operating Mode
Data Collection Enable
Tag Counts
Static Tags 0
-/ Scan Mode
Scan Mode Respect Client-Specified Scan Rate v

Figure 5 Summary of set values and names

In the next step, we opened the production linthén
Tecnomatix PlantSimulation program and assignedobne
the production processes from the "Toolbox" in the
“Information Flow" section called "OPC UA".

The use of "OPC UA" allows us to connect the

After creating a "New Channel”, to which we set thélantSimulation program and KepServerEX, enabling
name PLC OPC, click on this "channel” and create @Mmunication between these programs. After adding

"Device". Subsequently, it is necessary to setsfrexific
device type, input format, and method (Figure 5).

"OPC UA" to the production program, we right-clicken
the KepServerEX program and selected the optionC'OP
UA Configuration" (Figure 6).
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Figure

The "milling in parallel" process in the simulatiwill
only be activated and the associated "CNC devigitbe
turned on if all four parts specified in the inpartive
simultaneously. This condition ensures that thecgss
starts only when all the necessary componentsrasept
[8].

Furthermore, the simulation
(Programmable Logic Controller) that establishegyaal

rrrrrrrtd
6 Allocation of methods

connection between the Tecnomatix Plant Simulation
program and the physical CNC model. This enables th
simulation to interact with and control the real CN
machine based on the defined conditions and inputs
(Figure 7).

involves a PLC
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business innovation capability in the process of
transforming them into smart businesses. VEGA 1802(B
Interaction of digital technologies to support aafte and
hardware communication of the advanced production
system platform. KEGA 020TUKE-4/2023 Systematic
development of the competence profile of studerfts o
industrial and digital engineering in the procetsigher
education. VEGA 1/0508/22 ,Innovative and digital
technologies in manufacturing and logistics proessnd
system®.
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