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= Teorie z prednasek:
— Systém <> Model
— Diskrétni simulace

Planovany nebo realny systém

— Validace + Verifikace -

= Simulacni model

= T Vytvofeni modelu

.gy; if,'_:_:;;_ ,'f =

— Matice experimentu

— Stochastické chovani

validace a verifikace
modelu

= Vyznam simulaci:
— Optimalizace systému

Implementace

_ iFi %acita zasobniku =... pozice
Identifikace bottleneck ; ,x - Fomon s
— Testovani scenaru Disledky na realny systém - Vysledky
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» Jednoduchy vyrobné-logisticky retézec

= Systém:
— Prijem materialu
— Manipulace a tfidéni
— Zpracovani materialu
— Sklad
— Expedice

SingleProc 1 (Stroj A)

Source (Prijem materidlu) Sorting Drain (Expedice)

SingleProc 2 (Stroj B)
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= Vytvoreni nového projektu
— Vytvofit novy model v Plant Simulation

— Nastaveni simulac¢niho ¢asu
Prvek EventController

Nastaveni doby simulace na jeden mésic # ModelsModel

Navigate View Tools Help

’ Time ‘ o.oooow
Controls m‘

Date: ‘ 2022/01/03 06:00:00 ‘

End: ‘ 31:00:00:00] ‘

Statistics: ‘ Y

Step over animation events

[" Show summary report
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= Umisténi zakladnich objekt
— Source, 2x Station, Buffer, Drain

Autor
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= Propojeni objektu
— Smérové propojeni objektt pomoci prvku Connector

Autor
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= Parametrizace objektu
— Source: Interval generovani MUs = 1 ks/s
— Station: Doba zpracovani = A: 45 s/ks; B: 15 s/ks
— Buffer: kapacita skladu = 20 ks

= Simulace a spusteéni
— Spusténi simulace na definovaném ¢asovém intervalu
— Pozorovani parametrl toku materialu
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= Vyhodnoceni simulace

— Pozorovani statistiky na jednotlivych objektech
Pocet vyrobenych kusu
Doba zdrzeni ve skladu
Vyuziti stroju

— Interpretace vysledku
Kde vzniké fronta
Ktery prvek je nejvice vytizeny
Kapacita skladu dostate¢na?
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Resource Statistics

I Working

I Setiing-up

[0 waiting

[0 Blocked

M PoweringlpDown
N Faied

I unplanned

Models Model Chart1 - m] x
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= Moznosti rozsireni simulace
— Zavedeni poruch stroje

— Nahrazeni konektort dopravniky
— Simulace energetické naro€nosti vyroby
— Optimalizace systému pomoci experimentl a genetickych algoritmu
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Zavedeni poruchovosti stro

= Parametry MTTR a Provozuschopnost
= Stochasticka povaha simulace (Pseudonahodné vysledky)

-
% Models.Model.Station ? x

Navigate View Tools Tabs Help

Name: ‘ Station | O [ |Failed ] Entrance locked o Models.Model.Station ?
Label: ‘ | [m] ‘Planned - ‘ || Exit locked o Name: ["I Failed [v|Active B

Times Set-Up ‘Fai\ur'es‘Controls Exit Statistics Importer Energy Cos ¢ »

Start: Const -0 =
- ¥ Active O
Stop: Const -0 =
‘ !@ New... ‘ |/ Edit... ‘ |x Delete ‘
Interval: Const 0 =]
Active Name Availability MTTR Mode Start | Stop | In 5
v |Failure 100.00% 0|SimulationTi... | 0| o Duration: |Const | E
Availability E MTTR[, Lower Bound, Upper Bound]

Availability: % MTTR| 1:00 =
Failure relates to: B
o
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Nahrazeni konektort dopravniky

= Sestaveni a parametrizace dopravnikove techniky
UrCeni spravného chovani rozboCovani a sluCovani materialového toku

Autor
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= Vyznam
— Hodnoceni provoznich nakladu

— Hiledani uspor
— Environmentalni aspekt

= Postup
— Prfidani energetickych parametri do objektu
— Vytvoreni energetickeého méfidla (EnergyAnalyzer)
— Simulace a vyhodnoceni
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= Energetické parametry modelu
— Dopravnikova technika
— Procesni stroje
— Sklad (automatizované sklady)

= ModelsModel Conveyor ) &= ModelsModel Station 7 %
Navigate View Tools Tabs Help Navigate View Tools Tabs Help
Name:  Conveyor [a] Failed Entrance locked [ Name: | Station m Failed Entrance locked O
Label: @ Planned Exit locked ] Label: 5] Planned - Exit locked =]
Attributes Times Failures Controls Exit Statistics | Energy Costs User 4 » Times Set-Up Failures Controls Exit Statistics Importer | Energy | Cos 4 ¥
| Active B v Active B
Power input (kW] Transition times Power input [kW] Transition times
Working: 1 B Operational — Off: 0 B Working: 5 8 Operational — Off: 0 =]
0 Off — Operaticnal: 0 B Setting-up: 1 8 Off — Operational: 0 =]
Operational: |0 Operational: 0.5 =] Operational — Standby: 0 =]
Failed: 0 B Failed: 0.5 El Standby — Operational: 0 El
0 Standby: 0.1 & | Standby — Off: 0 El
Off: 0 =] Off: 0 8 Off — Standby: 0 =]
State Transition State: Operational - State Transition State: Operational -
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Simulace energetické narocnosti
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= Vytvoreni prvku EnergyAnalyzer
— Z knihovny

— Propojit se stroji

— Nastavit, aby meter zaznamenaval spotfebu v Case
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= Analyza vysledku — Vygcisleni naklad( na energii
— Energeticky vstup — Vycisleni produkce sklenikovych
— Spotieba energie prvkul plynu

[ Energy Analyzer in the Frame ‘Model I Usage Profiles = m| X
Power Input Energy Consumption of the Selected Resources
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Optimalizace systému pomoci
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\PASNERRY M inZenyrstvi

. o Genetic Algorithms in ‘Model' X
. Experl mentMan ager Navigate Controls Objects Help
— Simulace dle matice experimentd, vstupnich a = | ETe ) e [ e
vystupnich parametru Optimizaton
. . , , Optimization direction: @ Minimum _) Maximum
- Optlmallzace manualnl Number of generations: 5
- G AWI zar d Size of generation: 10
— Simulace dle optimalizacnich kritérii a parametru e Open
— Optimalizace automaticka r—n—_—
O by table: Open
__-______ Otk
True LAB_033" 2200 85,5%
2 True 55,2 LAB_033" 2198 85.2% 0.79
s e e e e e . e v StatIStlcaI re"ablllty
K False 485 XY_066" 2195  964% 098 Observations per individual: 1
OK ‘ ‘ Cancel ‘ ‘ Apply
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