


Introduction

Advanced modeling and simulation are becoming important tools for process design and operation

»)

> The management of internal logistic in a brew company is addressed in this work

> An advanced discrete event simulation tool is selected for model development: SIMIO software

> An exhaustive experimental design is performed in order to predict the future behavior of the system
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Internal logistics of materials
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Internal logistics of material: simulation entities

Forklifts:

- Sector

- Cantidad Store:

- Velocif:lad - Capacidad de depdsitos
- Capacidad - Dias de operacion

Reglas de operacion

- Tiempos de carga/descarga
- Relevos, dias no laborales

Cans Packaging Line:
Tasas de consumo de MP
Tasa de produccién
Tiempos improductivos

Loading and unloading areas:

Raw materials and final products: - Cantidad de darsenas

- Punto reaprovision de MP - Capacidad de camiones
- Cantidad en stock - Tiempos de permanencia

- Restricciones de entrada
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Model inputs

Data collection

- Entrevistas con el personal de la empresa

- Recoleccién de datos histéricos
- Observacion “in situ”

- Toma de tiempos

- Cuestionarios

Statistical analysis

- Componentes del sistema, funcionamiento e interacciones
- Arribos de camiones

- Capacidades

- Velocidades

- Tiempos de realizacién de tareas / no operativos

- Tasas de consumo / produccion




Simulation model: Simio environment
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SIMIO Simulation model: key entities

Material pallets

PalletsLinea

Introduction P

LVrechazadas

C

-
[=]

Properties: Varios (ModelEntity)

[ Show Commonly Used Properties Only

=l Travel Logic

Initial Metwork

0|

Routing Logic
Initial Priority
Initial Sequence
Financials
Population

General
Animation

HEBHEH

Initial Desired. ..

Metwork Turnar. ..

2.0
Global

Exit & Re-enter

Advanced Options

poblem and objectivp

Description

Camion

Model inputs

Trucks

CartonDO

CamionTerCri

CamionTerWw

Descarga

Descarea | Viallas

Forklifts

Properties: AE_log5 (MyVehide)

[ Show Commonly Used Properties Only

Properties: Carga_Lata (ModelEntity)
["1| Show Commonly Used Properties Only
= Travel Logic
I Initial Desired... 10
Units Kilometers per Hour
Initial Network Global
Metwork Turnar...  Exit & Re-enter
= Routing Logic
Initial Priority 2
Initial Sequence
Financials
Population
Advanced Options
General
Animation

= Transport Logic
Initial Ride Capa...
Task Selection 5...

El Load Time
Units

El Unload Time
Units

Park to Load/Unl...
Minimum Dwell Ti...

= Travel Logic

=l Initial Desired. ..

Units
Initial Metwork

Metwark Turnar. ..

= Routing Logic

2

First In Queue
18

Seconds

25

Seconds

Falze

Mo Requirement

10

Kilometers per Hour
Global

Exit & Re-enter

Simulation model




SIMIO Simulation model: key entities

Material pallets trucks forklifts

AE DE LOGISTICA

AE DE LINEA

AE DE ALMACEN
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SIMIO simulation mode

Cans packaging line
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Description Model inputs
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M_CartonDobleOnda, 0.0033
M_LataVacia, 0.3158
M_PisitoCarton, 0.0240
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SIMIO simulation model

Cans packaging line
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SIMIO simulation model

Stores
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SIMIO simulation model
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SIMIO simulation model

Loading and unloading area S
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SIMIO simulation model

Stores
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Experimental design

Control variables:

- Labor days per week
- Resource availability (forklifts, truck)
- Supply frequency to stores

Scenario 3:

Scenario 1: Scenario 2:

: Line operates 4/4/3 days per week
Line operates 5 days per week Line operates 7 days per week > L

. Restock twice a week
- Restock twice a week -  Restock twice a week

: - Restock dail
- Restock daily - Restock daily y
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Results for Scenario 1

Monthly production 14.068 pallets

Maximum number of pallets accumulated at the end of the line 1 pallet

Empty can and final products stores

Monthly inventory(pallets)

Final products

Stock in the empty cans store
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Results for Scenario 1
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Restock twice a week

Monthly inventory (pallets)

average maximum
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Daily number of pallets to feed the line
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Results for Scenario 1

forklifts

Horas ocupacion Tiempo productivo % utilizacion
716,37 396 90,45%
1.832,6 600 76,36%
Restock twice a week Restock daily

Medicion de % utilizacion AE a partir de las horas de uso

Medicion de % utilizacion AE a partir de las horas de uso

Horas tiempo % Horas Tiempo %

ocupacion productivo utilizacion ocupacion productivo utilizacidn

181,84 198 45,92% 237,18 198 >9,89%
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Results for Scenario 2

Acumulacion makx. a la salida de la linea 1 pallet

Empty cans and final products stores

_ Promedio Maximo

Ocupacion Bodega Producto Final
8737 8725 8713 8701

Ocupacion diaria de almacén de latas vacias
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Results for Scenario 2

Restock twice a week Restock daily

Inventario mensual (pallets) Inventario mensual (pallets)

Promedio Maximo Promedio Maximo

169,46 247 127,85 197
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Results for Scenario 2

forklifts

Medicion de % utilizacion AE a partir de las horas de uso

Horas ocupacion Tiempo productivo % utilizacion
1.015,61 558 91,00%
AE log 1.896,1 600 79,00%
Restock twice a week Restock daily

Medicién de % utilizacién AE a partir de las horas de uso Medicion de % utilizacion AE a partir de las horas de uso

Horas Tiempo % Horas Tiempo %

ocupacion productivo utilizacion

ocupacion productivo utilizacion

Introduction Ppoblem and object Model inputs Simulation mod




Results for Scenario 3

Produccion mensual 9.593 pallets
Acumulacion makx. a la salida de la linea 1 pallet

Empty can and final products stores

_ Promedio Maximo
8.696,96 9.447

Ocupacion Bodega Producto Final

Ocupacion diaria de almacén de latas vacias
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Results for Scenario 3

Restock twice a week

Inventario mensual (pallets)

Promedio Maximo

170,29 276

Ocupacion diaria Pulmon Linea
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Restock daily

Inventario mensual (pallets)
Promedio Maximo

140,50 170

Ocupacion diaria Pulmodn Linea

€156

32

27
120

A ||| ||JII‘ ||. II‘ ||. II‘ ||. II‘ ||. II‘ ||.il‘ ||.il‘ ||. ||‘ ||. ||‘ ||. |I‘ ||. |I‘ ||. I‘ ||. ||‘ ||]|| |I.i|‘ |I.i|‘ |I.
o L L L L O L L O O O L O O LV L O O LV L O O LV L O O 9
T T oSS58 55T T TTTTTHDSSSST DT DD

O O O O O o ™= ™ ™ ™ ™= = =« «+ « N O N N N N N N N N M

s PulmonMP A s PulmonMP F - sl PulmonMP E e PulmonMP G

Total Pulmon

B PulmonMP D mmml PulmonMP C  m PulmonMP B




Results for Scenario 3

forklifts

Medicion de % utilizacion AE a partir de las horas de uso

Horas ocupacién Tiempo productivo % utilizacion
488,64 270 90,49%
AE log 1.699 531 79,99%
Restock twice a week Restock daily

Medicion de % utilizacion AE a partir de las horas de uso

Horas Tiempo %

Medicion de % utilizacion AE a partir de las horas de uso

Horas Tiempo %

ocupacion productivo utilizacion ocupacion productivo utilizacion
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Conclusions

Development of an advanced discrete event simulation tool to aid the internal logistics
of a beer company

User friendly and attractive 3D simulation environment provided by the SIMIO
software

Very useful tool to estimate the impact of future changes in the critical system
variables, with low cost and without effecting the operation of the real-word process




Thanks for your attention

i Questions?

https://www.youtube.com/watch?v=gMFzoAr2tkw&feature=youtu.be
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