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Abstract: Simulation technologies are nowadays an integalfor planning, implementation and operationeaftnical

systems. Simulation is used where more straighfadvimethods no longer provide useful results. Timalation aims

to arrive at objective decisions using dynamic gsial This allows managers to plan specific praegss optimal cost.
If real-world verification is too expensive andtregive to perform experiments and time consumitgn modelling

and a simulation is an excellent tool for analysind optimising dynamic processes. The articledeih the importance
of modelling and simulation in industrial practieehich is demonstrated in the text's case studies.

1 Introduction simulation program that only inspects those pamtsne.

In the source [1] defines VDI (Verein DeutscheEvents occur within the simulation model, i.e. Time
|ngenieure/Association of German Engineers) Divecti Oriented Simulation and Event-Controlled Simulation
3633 simulation "as the emulation of a system,idiclg In reality, on the other hand, time elapses coatlgu
its dynamic processes, in a model one can expetimefiat is why by watching a part that moves along a
with". It includes the preparation, implementatiand Conveyor, itis impossible to detect leaps in tiffiee curve
evaluation of Specifica”y oriented experimentshjvita for the distance covered and the time it taket@cit is
simulation model. continuous. It is a straight line, see Fig. 1.

The models below are output from the Tx Plant
Simulation software. It is a discrete, event-cdigw
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Figure 1 Curve of continuous, real-time movemerditmulation run [1]
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Tx Plant simulation as a discret event-controlledriented simulation of discrete processes. Thedithese
program takes points in time (events) into consitien case studies was to verify the potential of demdnngen
that are of importance to the further course of thsupply logistics. The developed models are the uup
simulation. Such events may, for example, be a pahe scientific work of the author of the habilitatithesis at
entering a station or leaving it or of it movingtoranother the UMPaDI workplace:

machine. Any movements in between are of littlerest 1. Simulation model of procurement - for demand-

to the simulation as such. It is only importantttttze driven consumption.

entrance and the exit (Out) events are displayaacity. 2. Simulation model of material flow optimisation.
The simulaton starts by a part enters to matdoa. f 3. Simulation model of value stream mapping / e-

Tx Plant Simulation calculates the time until tHgeat VSM.

exits that flow. Simulation run is regulated by 4. Simulation model of verification of production

EventController. Thus, the simulation time that the
EventController displays, leaps from event to evéhis
happens as soon as an event is processed.

capacity of production plant and dimensioning of
inter-operational stocks.

In general, it can be said that simulation is ahoétin
which we search, calculate the state, respectibelyavior
of a real system using a model.

1. Simulation model of procuremat - for demand-
driven consumption. Specifically, it is the simulation
model of procurement for demand driven consumptien,

Simulation is a method in which we imitate a reatustomer orders simulation and consumption, which

system with its simulation model, on which we parfo
experiments, the results of which we apply badkéoreal
system. In this sense, the simulation model is rstded

consume the inventory and initiates the supply gssc
from the supplier when reach buffer minimum of int@y
level. The way of representation of inventory canption

as a model on which we implement a set of experisneris viewed as a silo.
and process the results statistically, i. the mleteated
in a simulation tool, language, simulation systeuhnich in
addition to the model itself has equipment suctaadom
number generators, statistical processing of mestither
for controlling the simulation time, system for idigying
errors in creating the model, etc. Simulation mesdek
mostly functional models that mimic the behaviod an
functions of the system and transform the realesgshto

a formalised system of collective service.

If we experiment, resp. we calculate the results,@n
the analytical model once, then we do not needéaate
the simulation environment described above. Inlithé
case, the calculation on the analytical model daa be
considered as an individual experiment, ie as alsition.

Models, simulation models, analytical models, ate.
terms that often appear today in discussions agmavtirk :
of experts in all areas of management. A model is i7"
simplification of an object or process. It is cezhbn some
or some real process object. We understand modabng
creating models. Simulation as calculation an
experimentation with a model.
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Figure 3 Simulation model — average inventory level
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2 Verification of analysis results on digital

models in Tx Plant Simulation 3-

The Tx Plant Simulation software module from™
Siemens was used to verify the results resultingn fthe
analysis above. The application of simulation tords

important in terms of shortening planning cyclesiof 2. Simulation m(_)del_of material fIOV\_/ optimisation.
allows to increase the complexity and variability o”Analysed production line produces 5 kinds of shaftef

production, increases the flexibility of the abilito which have several variations. The variety of congis
respond to customer requirements, thereby incrgakm N this line and the lack of machinery cause supply
competitiveness of the company. Modeling and sitioria  Problems for the assembly line itself. The goal of

of the following case studies was processed isdfisvare simulation was the veri.fication of the m_o_del, apmh’n_ent
module Tx Plant Simulation, which is focused oneabj Was performed to verify system stability and prdituc

Figure 4 Simulation model — empty buffer
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stability. Collection of the necessary informatiamd
subsequent simulation of the process revealed a
bottlenecks place in the production line, whichuezt the
production throughput at the production line ofchshafts.

fo
o eE RE T R
il il
Brokey WofkerPool Chart
E E FootPatji / gotPatns
4P— T+
—

/1
nput PO.T6 1 buffer o 1 TACHELA” L

Verkplace.
ey BUNERUS_1

—
ﬁ gEg———
]

input PO_TO2' bufer 0P_3 TACELA 2 X : E 7’ : : N l :
\ mwscgl I
L | r—
B 0

o . . B . - R
| S

RE[GHAVER _;

Workplace 10
IS

=
m = buffer_Potg0
A BULERUS3 4

pyt_PO_TO_3 uf‘er o _3 TAGHFLA 3 0 - .
o Workplaces
Vi orkplage2 . . . . . . .

L |

i =]

I_I

buffer_PO_GP1S0_200_310  Drain
32

PRAWEMA_S ) )

ootPath 1

g &
I_I
input_PO_TO3 huffEr70P74 FA A74
E E Workplace3
BUUS_Z

: . . . . . . .. Workplace7 . .

| — e
P R | |
pLad| i
input_PO_TO_5 buffer_OP_5

PRakbEMA_4
=

Werkplace4 Workplace11

Figure 5 Simulation model — material flow optimisat

3. Simulation model of value stream mapping / e-VSM current state in the TX Plant simulation environidime
The main objective of the case study was to createpartial goal was to point out the possibilities ttha
dynamic model of map of the value stream in theptimisation through computer simulation allows.
production of the reference product and to optintre
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Figure 6 Simulation model- VSM

~3~

Copyright © Acta Simulatio, www.actasimulatio.eu



Acta Simulatio - International Scientific Journal about Simulation
Volume: 7 2021 Issue: 1 Pages: 1-5 [ISSN 1339-9640

MODELLING AND SIMULATION IN THE TECNOMATIX PLANT SIMULATION ENVIRONMENT
Miriam Pekar¢ikova; Peter Trebutia; Michal Dic; Stefan Kral

4. Simulation model of verification of production way of modelling and testing is a possibility treger
capacity of production plant and dimensioning of iner-  simulation model analyses independently. It is fbsgo
operational stocks. create different parts of a simulation model by tipld
The simulation model concerned the production afsers. Created sub-frames can be inserted intoia ma
products from the paper industry. Specifically, thenodel (also more than once and can be reused ar oth
production flow was processed for two types of piitd A models). Most important benefit is that the largeded
and B, which are produced on the line. Productioa | thus created is easier to understand and follotruatare
from case study was created on principle hieraathicreflecting the hierarchy in which it was construtte
structure. Hierarchical model means inserting iiadisl
frames into the other frames. One of the reasonthfe

Figure 7 Simulation model — verification of prodoct capacity
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