Modelo movimentacao

EMPILHADEIRA (EORKLIFT)

FORKLIFT SIMULATION

THE DIFFERENT TASKS OF THE FORKLIFT ARE PROGRAMMED IN THIS EXAMPLE IN THE SENSOR
CONTROLS OF THE TRACKS.
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6.10.2 Simulation of a Forklift
Exercicio pagina 357

You are intended to simulate the loading and unloading of presses. The forklift takes from the
loading location of the press an empty pallet and loads the press with a plate stack. The forklift
brings the empty plate pallet to an empty containers warehouse. The finished product is stacked
by a worker in racks. The forklift has to pick up the loaded racks and supply empty racks. Create
a frame according to Bl To fulfill all the jobs, four different routes are necessary. They begin on
the waiting point of the forklift (buffer) and end up there again. Insert the routes as follows:




Modelos

Operacao Movimentacao

0] 0]

Descricao CRANE

[i] 0]

Exemplo: producéao Modelo Bruno Natalia Rainne
[i] 0]

Dicas
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e 1+ . . #= Models.Frame.Empilhadeira_WIP ? x
O —— E m i I h ad ei ra Mavigate View Tools Help
Empilhadeira_WIP p —
- Mame: |EmPI|thE‘IFH_W]P ‘ = []Failed [ ]Entrance locked O
Label: | ‘ [] |Planned | [ ]Ext locked B
Attributes Times Failures Controls Exit Strategy
Statistics Energy User-defined Attributes
Resource type: |Storage ~ [ [
Producti

[v| Resource stawmm ueen

Working: Storage . 0.00% | Contents: 0
Setting-up: 0.00% | Rel. empty: 0.00% | Minimum contents: 0
Waiting: 0.00% | Rel. full: 0.00% | Maximum contents 0
Blocked: 0.00% Entries: 0

P. up/down:  0.00% Exits: 0
Failed: 0.00%

Stopped: 0.00%

Paused: 0.00%

Unplanned: 0.00%

oK | ‘ Cancel | | Apply




1

g | -3
Empilhadeira_WIP Em pl I hadel ra Clp?
- . . . - Eﬁ Fename... F2
Feorder Successors
o ) Bﬁ Show 5tructure
Waltmg Time @ Show Statistics Report F&
Object Portion | Count Sum Mean Value Standard Deviation " Show Attributes and Methods.. Fa
Empilhadeira_ WIP | 100.00% | 34219 | 49:23:59:40.3446 2:06.2451 10.0415 Controls »
|I] Arrange lcons »
Rack — 30.192 = 30.192 * 20 = 603.840 plates = oo cr
= it Di
Pallet — 4.024 2 4.024 * 150 = 603.600 plates = Count = 603.840 — 603.600 = 240 | &/ * "% =
. revious lcon Ctrl+Page up
TOtal — 34216 Itens (30192 RaCkS & 4024 Pa”etS) P  MNext lcon Ctrl+Page down



Descricao




F HE @ 3!5 [&|:|:|: | Empilhadeira_5.spp - Tecnomatix Plant Simulation 12 - [Models.Frame (150%)] ¥
Home Debugger Window General lcons Vector Graphics ~ 9 - &8 X
% "' Cut 45 Select Al M cControls o
D wewnne B = s B X 3% % @ (@
| W 13D Copy | EﬁRename | | & Observers -’ |
Open MUs Open Open  Open Paste e lcons Display 3D - Attributes Stat|5t|cs S‘tructure Inhentance Context Manage
@ Location Class 2D/3D - Delete ' % Delete MUs Panel | Properties™ ~a User-defined ' pqothods Report Help Class Library
Event Controller Animation Edit Objects Model
Class Library ‘.. Single Step Simulation 1 n

.41 Basis (106/1000)
-1 MaterialFlow

-1 Fluids

Step through the simulation
event by event.

--D Resources
=-Z] InformationFlow

i

----- F=1 Wariable

----- TableFile

----- & CardFile

----- £ StackFile

----- H» QueueFile

----- Y& TimeSequence
----- 1%, Trigger

----- & Generator

----- 24 AttributeExplorer
----- FileLink

----- I% Filelnterface

----- ™ XMLInterface
{3 Information_Flow
----- M INIT

----- Empilhadeira_jobs
71 Userlnterface

—-_1 MUs

----- == Transporer

-3 MUs

H-J Tools

D D Models

E] 1 ApplicationObjects

[-i5 KanbanObjects

£

H-59 Machines3D

ources Information Flow UserInterface Mobile_Units Statistical Tools Tools Tools: Kanban Machines 3D

P |+ 4 +I—"{=]+>E+>H+C IEWE@ .O

Rack_Empty

warehouse_loadtime=25.0000 ) '

o <

- Rack fillec

Empilhadeira_job

RouRouteZ I 15

' M " rack_loadtime=10.0000

EventController Tnit

-+ J) -+
Rout

plates_changetime=30.0000

-n..——e4l+ 41--4— AbasteCImento Pallet

L cycle P1_A=1
R.1.3
1
ﬂ .
-‘.F- CpiA PL
R 1.2 cycle P2 A=1
B *1n B
L ‘H..——é—i-.+
gl =

P2A  p2 .

—

S plates_ful

-Bmd- «+——  Abastecimento Pallet

P2

Produgao das plates 1 plate/mlnuto

_ Acondicionadas no Pallet.

60 plates/hora; 1.440 plates/dla & 72.000 plates em 50 dias
_ _ (sem considerar os tempos de mowmentagao e de espera)

_A cada 150 minutos 1 Pallet é preenchido.

.

_ plates__em_pt\,_ Draini

Cada pallet comporta 150 plates’ -
"Acada 150 minutos: 150 plates =

Tempo de transferéncia por plate no pallet: 1 minuto




&P R G E;} [&|E|E|; Frame | Empilhadeira_5.spp - Tecnomatix Plant Simulation 12 - [Models.Frame (150%)] - .

Home Debugger Window General lcons Vector Graphics "0 - | 5] %

.®||«b »ouNE @
&

Open G}

Event Controller

% @ [

i 2D | Cut £ Select Al " N ' M Contrals
¥ G A

Copy | =] Rename | m-Observers

Open Open Open Open Paste s lcons Display 3D " Attributes Statistics| Structure Inheritance | Context Manage
Location Qrigin  Class 2D/3D - Delete % Delete MUs Panel | Properties ™ -3 User-defined ' \qotp0ds Report Help | Class Library
Animation Navigate Edit Objects Model

Class Library + H Toolbox

Az Basis (106/1000)
[-C1 MaterialFlow
-1 Fluids

-1 Resources
5123 InformationFlow
----- M Method
=t Variable
----- TableFile
----- ¥ CardFile
----- £ StackFile
----- #* QueueFile

----- ¥, Trigger

----- {4 Generator

----- %4 AttributeExplorer
----- FileLink

----- I* Filelnterface

----- ™ XMLInterface
{3 Information_Flow
----- M INIT

----- Empilhadeira_jobs
-2 Usernterface

=1 MUs

..... == Transporter
[ MUs

..... = pallet

----- we Empilhadeira

-] Tools

=1 ApplicationObjects
-4 KanbanObjects
-6 Machines3D

|

Material Flow Fluids Resources Information Flow Userinterface Mobile_Units Statistical Tools Tools Tools: Kanban Machines 3D

e 5 Z ) b mBEBERGHEHMEESREZEOEE® =

7 L . plates_changetime=30.0000
; rack_loadtime=10.0000 E_
EventController ~ pat S & |  cylepPia=1
warehouse_loadtime=25.0000 a e
R_13 T 1

N 1. N L . .
o<+« -nEe-
1 1. N 1.

-‘.F-  pLA P1
1.2 . cyde_P2_A=1

LEE—<H+ / -nEe-
d R 1 1- 4 .

P2_A p2

Drain = Rackfillee =~ = - gy

Empilhadeira_job . 4P "’I

plates_empty  Drainl




RSB ®EO[O):

Frame | Empilhadeira_5.spp - Tecnomatix Plant Simulation 12 - [Models.Frame (150%]]

Home Debugger Window General lcons Vector Graphics

-@H«b»ﬂﬂ@
O

Open @

Event Controller

" Controls

| E Observers
:a User-defined

“"3 ﬁ EID c- ¥ ocut 46 select Al l-
=/Copy | =] Rename |

Open Open Open Open Paste

Location Origin Class 2D/3D -

lcons Display 3D
Panel | Properties™

P
x Delete | % Delete MUs Methods Report

Animation Navigate Edit Objects

" % @ @

Attributes Statlstlcs Structure Inhentance Context Manage
Help Class Library

Model

-

X

Ae_ﬁ‘x

Class Library

.4 Basis (106/1000)
[-CJ MaterialFlow

- Fluids

-1 Resources

2127 InformationFlow

----- M Method

----- P=t Variable

----- TableFile

----- ¥ CardFile

----- £ StackFile

----- ** QueueFile

----- {E TimeSequence
----- 1, Trigger

----- { Generator

----- 21 Attribute Explorer
----- FileLink

----- [* Filelnterface

----- ™ XMLinterface
-{%] Information_Flow
..... M |N|T

----- Empilhadeira_jobs
-1 Userinterface

=1 MUs

----- ww Transporter

-3 MUs

-1 Tools
=3 D Models

E—]D ApplicationObjects
65 KanbanObjects
-6 Machines3D

T B Toolbox

Material Flow Flyids Resources Information Flow UserInterface Mobile_Units Statistical Tools Tools Tools; Kanban Machines 3D

=08 P EEEBCHHESREOOEEO=

+ &

¥ L . . plates_changetime=30.0000
e, rack_loadtime=10.0000 E_

EventController Init cycle_P1_A=1

warehouse_loadtime=25.0000

E_ . —:H.: . : ._i_ .—:ﬂ..:—.

Rack:
MUs Rack:1
on Rack_Empty

PLA  PL  PLE

. oyde_P2 A=1 :
B+

P2_A

Rack

Next event: Out (+0.0000)

P2 .

Empilhadeira_job

~ plates_empty  Drain1

Rack
MUsRack1
on Rack_Empty

Next event Out (+0.0000)

Rack
MUsRack?7
onR_2_3

Next event Out (+0.0000)

Rack
MUsRack4
onR_1 3

Next event Out (+0.0000)

Rack
MUsRack6
onR 2 2

Next event Out (+0.0000)

Rack
MUsRack3
onR_1 2

Next event Out (+0.0000)

Rack
MUsRack5
onR_2 1

Next event Out (+0.0000)

Rack
MUsRack2
onR_11

Next event Out (+0.0000)

Plate
MUsPlatel
on plates_ful

Next event Out (+0.0000)




@ S . _ .. plates_changetime=30.0000 . . . . | Cada pallet comporta 150 plates.
— | rackloadtime=10.0000 | 4027+150=604.050 plates _

EventController m::l " cycle_P1_A=1

warehouse_loadtime=25.0000

4

I paan I .
Rack_Empt,

Rack posicionado
.no iniciq

. r—1

nro-—<—+f + -onre-

pLA PL P
cycle_P2_A=1

e -}

F —. —

Ponto de partida da
empilhadeira

.
L= e

e I HRe |

: i-:l ut N :-____':-
A ilhadew -

F**E'

Drain © ~ Rack fillec

=1 MUs.pallet ? X
Navigate View Tools Help

-
5 Label: l:l E  cConveying direction: 0 (forward) i

Attributes  Graphics Product Statistics Statistics User-defined Attributes

e - __._I-"'-' . MU length: EHm Booking point (length): [=] [0..1]
- = "-""-II- - j - . MU width: EHm Booking point (width): H [0..1]
. e, J T MU height: Elm  Booking point (height): D =l [0..1]
S —h--l'l -h_ . X¥-dimension: =]
u Y-dimension : =]

Destination: ‘ EH =
Empilhadeira_job Plates full Plate: - I
. . = MUs Plate-603901 ) ) ) R 21 ) ) ) ) . ) ) ™ ) ) )
on MUs pallet4027 Cada buffer tem um plates_empty Draini
- [[@ ] onplates ful " rackposicioriadono < T T

inicio

—_ - - = e — Sty == e |

— R - |

% | Sy |
-

|




Statistics Report (plate full)

Product-Oriented Statistics of all Existing and Deleted MUs (by Classes)

Class Count Deleted Mean Life Time
Plate 210 603840 41:24.8238
A
o
=@l =X
3 | N _
s Open Cada pallet comporta 150 plates
jlatd =l Rename.. 2 | 4027 * 150 = 604.050 p|ateS
. 604.050 — 603.840 = 210 plates
: Reorder Successors 7y
| Ll show statistics Report F6
’ j Show Attributes and Methods... F8
Z,  Edit Icons.. Ctrl+|
Edit Display Panel...
Previous lcon Ctrl+Page up
b MNext lcon Ctrl+Page down




Rack = 30.192 * 20 = 603.840
Pallet = 4.024 * 150 = 603.600
Total de plates = 1.207.440

Statistics Report (Rack_filled)

Cumulated Statistics of the Parts which the Drain Deleted

Object Name Mean Life Time | Throughput | TPH | Production | Transport | Storage |Value added | Portion
Drain Rack 18:05.3374 30192 25 13.18% 8.65% 78.17% 0.00%
Drainl pallet 55:00.0839 4024 3 32.50% 2.47% 65.03% 0.00%
Tk 2X Cada pallet comporta 150 plates -
s 4027 * 150 = 604.050 plates
Open 604.050 — 603.840 = 210 plates
=] Rename.. F2 » 603.840/ 150 = 4.025,6 = 4.025 pallets
Reorder Successors
Cada rack comporta 20 pallets
& Show Structure 603.840 / 20 = 30.192 racks
Lt} Show Statistics Report F6
] Show Attributes and Methods... F8 50 dias x 24 horas = 1.200 horas
Arrange lcons R Rack = 30.192/1.200 = 25.16 ~ 25 un_idades por hora
& | Edit lcons.. Corlsl Pallet = 4.024 /1.200 = 3.3533 ~ 3 unidades por hora
F; Edit Display Panel. Product-Oriented Statistics of all Existing and Deleted MUs (by Classes)
4  Previous lcon Ctrl+Page up Class Count Deleted Mean Life Time
» Next lcon Ctrl+Page down Plate 210 603840 41:24.8238



opendialog:.Models.Frame.Drain
opendialog:.Models.Frame.Drain1

Operacao




2V R
. 16«/ 15«/ 11«/-
1\/ L .R_1I_33\/ e .+ —nll— .

_E_  PLA  P1 PLE
R12 ., . R |
R _.--;5-4_\/ |—:|L8\/ 17\/. T 12\/ |

| |- g - =

e+ T+ . . . . . . . "F' . N S
— P2_A

.. . .R11 _.
Empilhadeira_WIP .8_\/_

Rack_Empty

n ]

6V __ 5V . Ras
e ot sy
o = ™ r—
Drain ~ Rack Filled -~ = = = -~~~ - -~ - kgd AR

7\1. L .R_z_zlo\/. . 'Plates_FuII'

-~ 134 199
empilhaceirajob e =l
Plates Empty Drainl




IS
o | do
B | e oo | objeo: e
I . : . funcio: coordenar a empilhadeira
Empilhadeira_ WIP @.move(str_to_obj(Empilhadeira_jobs[1,1])); - 1une P
--delete job
Empilhadeira_jobs.cutRow(1);
end; Capacity = 1
. 7 . _ _ Routed4 - .
;;; string F':.Luute - siring F‘:.Luute - Objeto Table
Empilhadeira _job"s ; : o _ funcao: controle das Routes
IS
R h do Objeto: SingleProc
+ .
.MUs.Rack.create(?); . .
— ) _ funcéo: criar o Rack
Rack_Empty
end;




5

1 ; .
s e R R Objeto: SingleProc
Rl_lack_Fille q _ funcéo: Rack carregado
6
‘ | N Objeto: Drain
_ funcéo: expedicdo Rack carregado
Drain
.2 _
[] Objeto: Buffer
I _ funcéo: capacidade = 1 (Route 1)
R13

Objeto: Buffer
_ funcéo: capacidade = 1 (Route 1)




. _ 4
[] _____________________________________________________________________________ Objeto: Buffer
R 1IF1 _ funcéo: capacidade = 1 (Route 1)
.8
[] _____________________________________________________________________________ Objeto: Buffer
R ;3 _ funcéo: capacidade = 1 (Route 2)
.9
[] ______________________________________________________ Obijeto: Buffer
uo _ funcao: capacidade = 1 (Route 2)
R2?2
.10 _
[E] _____________________________________________________________________________ Objeto: Buffer
. _ funcéo: capacidade = 1 (Route 2)
R21




is Objeto: Buffer
— 11140 _ funcéo:

—EFE- --move the first plate to p1 Coordenar
1 P1): _ )

P1 E | @.cont.move(P1); a empilhadeira
end; Capacity = 1
IS cont
do Syntax: <Path>.cont;
--get a new part The method cont returns the MU located on the object designated by <Path> that has
if P1 E.cont Occupied then a capacity of 1. It returns VOID if no MU is located on the object.
15 - P1_E.cont.cont.move(P1); n .

__,_.'_,,_' --it the pallet after moving the part is empty ObJetO; SingleProc
— --then create a new job for the forklift _ funcao: processo
P1 if P1_E.cont.empty then

Empilhadeira_jobs.writeRow(1,Empilhadeira_jobs.yDim+1,"Route3");
end,;
end; 1 pallet carregado = 150 plates Processing Time = 0:12
end: __amaquina P1 leva para processar 1 pallet: 12 segundos vezes 150 = 30 minutos (12 sequndos por plate)
Objeto: Buffer
— 16| @ (P1_A) (Partel) _ funco:

Bre- T8 (P1_A) (Parte 11) Coordenar

P1 A B (P1_A) (Parte 1) a empilhadeira
B Capacity = 1




OnExit (P1_A) (Parte |)

IS

rackplace:object;
do

-- select rack using a cycle

if cycle_P1 A=1then
rackplace:=R_1 1;

elseif cycle P1 A=2then
rackplace:=R_1 2;

else
rackplace:=R_1 3;

end:



OnExit (P1 A) (Parte I1)

waituntil rackplace.occupied prio 1;

--wait for a change, if the rack is still full

if rackplace.cont.full then
waituntil rackplace.empty prio 1;
waituntil rackplace.occupied prio 1;

end:;

--move

@.move(rackplace.cont);

--if full, enter job into forklift_jobs and increment cycle

if rackplace.cont.full then



OnExit (P1 A) (Parte 111)

Empilhadeira_jobs.writeRow(1,Empilhadeira_jobs.yDim+1,

"Routel™);
cycle P1 A:=cycle P1 A+1;
if cycle P1_A=4then
cycle P1 A:=1;
end;

end:

end:




Statistics Report (P1)

Material Flow Properties

Obiect Number of | Number of | Minimum Maximum Relative Relative |Relative Occupation | Relative Occupation
) Entries Exits Contents Contents Empty Full  |without Interruptions| with Interruptions
P1 301950 301950 0 1 8.76% - 91.24% 91.24
| Cada pallet comporta 150 plates
| 301.950/ 150 = 2.013 pallets
IEE Rename... F2
Reorder Successors Working Time
B Show Structure Object | Portion | Count Sum Mean Value | Standard Deviation
L} Show Statistics Report 6 || P1 83.88% | 301950 | 41:22:30:00.0000 12.0000 0.0000
| Show Attributes and Methods... F& 12 SequndOS
Controls [ 2
Arrange lcons 4 2.013 pa||etS recurso P1
=, Edit lcons.. Ctri+1 2.013 pallets recurso P2
n & Edit Display Panel.. Total: 4.026 pallets
4 Previous | Ctrl+P
e rrege Total: 4.026 * 150 = 603.900 plates
b MNext lcon Ctrl+Page down




is Objeto: Buffer
— 12 | 4o _ funcéo:

—EEE- --move the first plate to p2 Coordenar
I p2)- ) :

P2 E | @.cont.move(P2); a empilhadeira
end; Capacity = 1
IS cont
do Syntax: <Path>.cont;
--get a new part The method cont returns the MU located on the object designated by <Path> that has
if P2_E.cont.occupied then a capacity of 1. It returns VOID if no MU is located on the object.
17 - P2_E.cont.cont.move(P2); n .

__,_.'_,,_' --it the pallet after moving the part is empty ObJetO; SingleProc
— --then create a new job for the forklift _ funcao: processo
P2 if P2_E.cont.empty then

Empilhadeira_jobs.writeRow(1,Empilhadeira_jobs.yDim+1,"Route4");
end,
end; 1 pallet carregado = 150 plates Processing Time = 0:12
end:; __amaquina P2 leva para processar 1 pallet: 12 segundos vezes 150 = 30 minutos (12 sequndos por plate)
Objeto: Buffer
— 18| [ (P2_A) (Partel) _ funco:

Bre- T8 (P2_A) (Parte 11) Coordenar

P2 A BB (P2_A) (Parte 111) a empilhadeira
B Capacity = 1




OnExit (P2_A) (Parte |)

IS

rackplace:object;
do

-- select rack using a cycle

if cycle_P2_A=1 then
rackplace:=R_2 1;

elseif cycle P2 _A=2 then
rackplace:=R_2_2;

else
rackplace:=R_2_3;

end:



OnExit (P2_A) (Parte 11)

waituntil rackplace.occupied prio 1;

--wait for a change, if the rack is still full

if rackplace.cont.full then
waituntil rackplace.empty prio 1;
waituntil rackplace.occupied prio 1;

end:;

--move

@.move(rackplace.cont);

--if full, enter job into forklift_jobs and increment cycle

If rackplace.cont.full then



OnExit (P2_A) (Parte 111)

Empilhadeira_jobs.writeRow(1,Empilhadeira_jobs.yDim+1,

"Route2");
cycle P2 A:=cycle P2 A+1;
if cycle P2_A=4then
cycle P2 _A:=1;
end;

end:

end:




Statistics Report (P2)

Material Flow Properties

Obiect Number of | Number of | Minimum Maximum Relative Relative |Relative Occupation | Relative Occupation
) Entries Exits Contents Contents Empty Full  |without Interruptions| with Interruptions
P1 301950 301950 0 1 8.76% - 91.24% 91.24
| Cada pallet comporta 150 plates
| 301.950/ 150 = 2.013 pallets
Reorder Successors Working Time
L Show Statistics Report G |+— Object | Portion | Count Sum Mean Value | Standard Deviation
= show Attributes and Methods... Fg P1 83.88% | 301950 | 41:22:30:00.0000 12.0000 0.0000
X, Edit lcons.. Cri+1 12 sequndos
Edit Display Panel...
4 Previous lcon Ctrl+Page up 2013 pa”etS recurso Pl
b Mext lcon Ctrl+Page down 2013 pa”etS Fecurso P2

Total: 4.026 pallets
Total: 4.026 * 150 = 603.900 plates




IS
pallet:object;

+P- pallet:=.MUs.Pallet.create(?); Objet0~: SlngIeProc
— while not pallet.full loop _ funcéo: processo
Plates_Full .MUs.Plate.create(pallet); _
end,; Processing Time = 1:00 (minuto)
end; _por plate
13
+ Objeto: SingleProc
_____________________________________________________________________________

funcdo: descarregar Plates
Plates Empty -

19
i -pl _____________________________________________________________________________ Objeto: Drain
; _ funcéo: expedicéo Plates
Drainl




Exemplo:

roducao (hack —

allet —

late

ﬁ Models.Frame.Shift_Calendar ? X
File Navigate View Tools Help
Name: | Shift_Calendar = Aﬂtw.e ]
Label: F
Shift Times Calendar Resources User-defined Attributes
Shift | From To|M | Tu |W [Th | Fr | Sa | So | Pauses =
1|shif | 7000 17:00|[v |[v ¥ ¥ |[v |[ [ |9:00-9:15; 12:00-1..
2|shif | 70001700 [ ([ [ [ [ I+ ||+ 700-17:00 l
09:00 - 09:15
12:00 - 12:30
15:00 - 15:15




Calendario

&y . Frame.EventContr... 7 e

Mavigate View Tools Help

Dia Data Dia da semana Disponibilidade
01 16/10/2018 terca 8
02 17/10/2018 quarta 8
03 18/10/2018 quinta 8
04 19/10/2018 sexta 8
05 20/10/2018 sdbado 0
06 21/10/2018 domingo 0
07 22/10/2018 segunda 8
08 23/10/2018 terca 8
09 24/10/2018 quarta 8
10 25/10/2018 quinta 8
11 26/10/2018 sexta 8
12 27/10/2018 sabado 0
13 28/10/2018 domingo 0
14 29/10/2018 segunda 8
15 30/10/2018 terca 8
16 31/10/2018 quarta 8

Time

50:00:00:00.0000

Controls Setfings

Date:

End:

Statistics:

2018/10/16 07:00:00

50:00:00:00

0

Delete MUs on reset
Step over animation events
Show summary report




Calendario

&y . Frame.EventContr... 7 e

Mavigate View Tools Help

Dia Data Dia da semana Disponibilidade
17 01/11/2018 quinta 8
18 02/11/2018 sexta 8
19 03/11/2018 sabado 0
20 04/11/2018 domingo 0
21 05/11/2018 segunda 8
22 06/11/2018 terca 8
23 07/11/2018 quarta 8
24 08/11/2018 quinta 8
25 09/11/2018 sexta 8
26 10/11/2018 sabado 0
27 11/11/2018 domingo 0
28 12/11/2018 segunda 8
29 13/11/2018 terca 8
30 14/11/2018 quarta 8
31 15/11/2018 quinta 8
32 16/11/2018 sexta 8

Time

50:00:00:00.0000

Controls Setfings

Date:

End:

Statistics:

2018/10/16 07:00:00

50:00:00:00

0

Delete MUs on reset
Step over animation events
Show summary report




Calendario

&y . Frame.EventContr... 7 e

Mavigate View Tools Help

Dia Data Dia da semana Disponibilidade
33 17/11/2018 sabado 0
34 18/11/2018 domingo 0
35 19/11/2018 segunda 8
36 20/11/2018 terca 8
37 21/11/2018 quarta 8
38 22/11/2018 quinta 8
39 23/11/2018 sexta 8
40 24/11/2018 sabado 0
41 25/11/2018 domingo 0
42 26/11/2018 segunda 8
43 27/11/2018 terca 8
44 28/11/2018 quarta 8
45 29/11/2018 quinta 8
46 30/11/2018 sexta 8
47 01/12/2018 sabado 0
48 02/12/2018 domingo 0

Time

50:00:00:00.0000

Controls Setfings

Date:
End:

Statistics:

2018/10/16 07:00:00

50:00:00:00

0

Delete MUs on reset
Step over animation events
Show summary report




Calendario

&y . Frame.EventContr... 7 e

Mavigate View Tools Help

Dia Data Dia da semana Disponibilidade
49 03/12/2018 segunda 8
50 04/12/2018 terca 8

2

288 horas

Time

50:00:00:00.0000

Controls Setfings

Date:
End:

Statistics:

2018/10/16 07:00:00

50:00:00:00

0

Delete MUs on reset
Step over animation events
Show summary report
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Producao 0

Cumulated Statistics of the Parts which the Drain Deleted

Cumulated Statistics of the Parts which the Drain Deleted
Object Name Mean Life Time| Throughput TPH Production Transport Storage Value added Portion
Drain Rack 17:38.1939 134 0 13.06% 8.61% 78.33% 0.00%
Drainl pallet 48:35.3511 18 0 32.61% 2.79% 64.60% 0.00%

_ Disponibilidade = 288 horas
Producéo Pallet = 32,61% * 288 horas = 93,9168 horas
Producéo Pallet = 93,9168 * 60 = 5.635,008 minutos

_ Producéo
Item Producao Total de Plates por item Producéo Plates
Rack 134 20 2.680
Pallet 18 150 2.700
Z 5.380



opendialog:.Models.Frame.Drain
opendialog:.Models.Frame.Drain1

Producao 0

Tempo de processamento por unidade de plate:

5.635,008 minutos
5.380 plates

_ tempo de processamento por unidade de plate = =1,047399 minutos

_tempo de processamento de uma plate = 1 minuto (00:00:01:00,00)

_ produgao total de plates para atender tanto a produgao de pallets do Drainl quanto a producao dos Racks do Drain

14
1

-+ B
| I |

Plates_Full



Producao 0

Cumulated Statistics of the Parts which the Drain Deleted

Cumulated Statistics of the Parts which the Drain Deleted
Object Name Mean Life Time| Throughput TPH Production Transport Storage Value added Portion
Drain Rack 17:38.1939 134 0 13.06% 8.61% 78.33% 0.00%
Drainl pallet 48:35.3511 18 0 32.61% 2.79% 64.60% 0.00%
_ Disponibilidade = 288 horas
Producao Rack = 13,06% = 37,6128 horas
Producao Rack = 37,6128 * 60 = 2.256,768 minutos
_ Producéo
Item Producéo Total de Plates por item Producéo Plates
Rack 134 20 2.680
Pallet 18 150 2.700
Z 5.380



opendialog:.Models.Frame.Drain
opendialog:.Models.Frame.Drain1

Producao 0

Tempo de processamento por unidade de plate:

2.256,768 minutos
2.680 plates

_tempo de processamento por unidade de plate = = (0,8421 minutos

~ tempo de processamento de uma plate = 0,8421 minutos * 60 = 50,525 segundos por Rack

S Material Flow Properties
) ! .+| Object Number of Entries Number of Exits
Rack FEilled Rack_fllled 134 134




Producao 0

Material Flow Properties

Object Number of Entries Number of Exits Relative Empty
P1 1350 1350 99.60%
P2 1350 1350 99.60%
Working Time
Object Portion Count Sum Mean Value Standard Deviation
P1 0.38% 1350 4:30:00.0000 12.0000 0.0000
P2 0.38% 1350 4:30:00.0000 12.0000 0.0000




Producao 0

Tempo de processamento por unidade de plate nos recursos P1 e P2:

__tempo de processamento por unidade de plate = 12 segundos

_ P1 = 12 segundos * 1350 = 16.200 segundos = 270 minutos

_ P2 3 12 segundos * 1350 = 16.200 segundos = 270 minutos

No.

Resource/Order

e 07 08
1 L

5?I59 01 03 0507091113 1517 19 21 23 25 27 29 31 33 35 37 39 41 43 4547 4951 535557 5901030507 091113151719 21 23 25 27 29 31 33 35 37 39I4}I4§ 45 47 4?|5
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Movimentacao




Definicao do espaco

COORDENADAS CARTESIANAS — PLANT SIMULATION




Sumario (movimentacao)

Configuracao da Grade

Configuracao Coordenadas
Configuragdo dimensionamento da area
Configuracéo da Escala

Empilhadeira (Forklift) — Rotas (Exemplo: Track)
Empilhadeira (Eorklift) — Routes n Routes 1 n Routes 2 n Routes 3 n Routes 4

Icons

Forklift — Ponto de Referéncia

Forklift — Posicéo pallet garfo empilhadeira (Ponto de ANIMACAO)

Meétodo INIT



CONFIGURACAO DA GRADE
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Q Frame NoName.spp - Tecnomatix Plant Simulation 12 - [Models.Frame] - X

|
Home Debugger Window [Generall lcons Vectchra*:s Aa - 8 x
w2 W QA & W By B oI W T 2y gfee |V S

Print  Find Unconnected No Length | Zoom Original Zoom | Scaling Representation Shift Background Replacement Lock Names |Connections|Comments| Grid | More | Inherit
Object Objects Transfer In Size Out Factor Calendar - Mode ¥ Structure - Options
Actions Show Zoom Settings View Options
A = '
'HHGDB
Class Library + &
A: Basis (83/1000) Material Flow Fluids Resources Information Flow UserInterface Mobile Units  Tools Statistical Tools Tools: Kanban Machines 3D

1 MaterialFlow
s>a | HIN ; X [E[T] T = —
i @ =+ = + + @:l Dmg - ql =+~
S Resouees = OE) P EEBEEGCH=EER=O0=
21 InformationFlow
1 Userinterface

-
EOES

00 MUs Fgis

g ;océlsl EventController *
odels A

| L£F Frame

E|D ApplicationObjects
i {51 KanbanObjects
{51 Machines3D

£ Models.Frame E 4 b

0.0000 OVR CAP NUM SCRL

O Digite aqui para pesquisar : . POR
: PTB2




CONFIGURACAO DIMENSIONAMENTO DA AREA




&

A Frame NoName.spp - Tecnomatix Plant Simulation 12 - [.Models.Frame] -
Home Debugger Window General Icons Vector Graphics A - & X
K Ch L] Edrn @y @ O : £ #=1 Ribbon Tab ~ 1 N Y ) [+t ,

#’ 3 =] i == d . o Nt || i

7 fﬁ :—!—ﬁ B N N N | 5. | #] Context Menu ~ L N -Q-Llr = i | e -

Print  Find Unconnected No Length | Zoom Original Zoom | Scaling Representation Shift Background Replacement Lock Names Connections Comments| Grid | More e

Object Objects Transfer In Size Out Factor Calendar - Mode™ Structure -
Actions Show Zoom Settings ns

HRGDBO|0]-
Class Library T B Toolbox LA |
JkBaSiS(BEJ"DDD] Material Flow Fluids Resources Information Flow Userinterface Mobile Units Tools Statistical Tools Tools: Kanban Machines 3D
-] MaterialFlow : — —1 —t —1 — — _ [ — -
I : P -, 3 | ok oy REC
T--DFILndS L3 D—)-DJ 2 J-> -PJ *_I—H{j}*J»_J@: JHEJE@—F’@ = e E.
-1 Resources
TD InfarmationFlow
+-_1 Userlnterface i_;) T

EventController)

- T - 77 ].ModelsFrame Representation
701 ApplicationObjects
. @65 KanbanObjects

Machines3D e

Representation mode: |Contents with background

Icon
Representation area Contents

X

o
« [0 2

¥ B

Axes origin
X

Calculate Area

Apply

= Models.Frame E

H O Digite aqui para pesquisar

q b
0.0000

OVR CAP NUM SCRL



S5

Home Debugger Window

Frame

General

Icons Vector Graphics

= [ m @ D [
iﬂ’//—fﬁ . o 1\ N\

NoName.spp - Tecnomatix Plant Simulation 12 - [.Models.Frame]

= #=1 Ribbon Tab ~ e Y { 111 )
‘:;F" S I=. -{m Q‘il‘ I=h B->-a o |11t A
oo o ks % | # Context Menu ~ = EE n e d + 4+ .
Print  Find Unconnected No Length | Zoom Original Zoom | Scaling Representation Shift Background Replacement Lock Names Connections Comments| Grid | More e
Object Objects Transfer In Size Out Factor Calendar - Mode™ Structure -
Actions Sho Zoom Settings ie
(NG DO
Class Library T B Toolbox
./k Basis (83/1000) Material Flow Fluids Resources
111 MaterialFlow

+-] Fluids

-1 Resources
TD InfarmationFlow
=

7-C] Userinterface 7 T

EventController)

- 1 ApplicationObjects

v O8> P EHEBEEBEG

Information Flow User Interface  Mobile Units Tools Statistical Tools Tools: Kanban Machines 3D

=EEREO0O=E

-
G sz

A-ﬁ‘x

2 |

+-f£J KanbanObjects
| Machines3D

= Models.Frame E

H O Digite aqui para pesquisar

| .Models.Frame.Representation

Representation mode: | Contents with background

Representation area

L e [
O = :
Axes origin
X: EI Ml Calculate Area
. Tl

o ]| cone

Apply

£

X

=

B




& Frame NoMName.spp - Tecnomatix Plant Simulation 12 - [Models.Frame] — e

Home Debugger Window [Genera\l lcons Vector Graphics "9 il

w2 % S A& Y AN ) E

Print  Find Unconnected No Length = Zoom Original Zoom | Scaling Representation Shift

# Ribbon Tab ~
| g] Context Menu '|

Background Replacement Lock MNames |Connections|Comments| Grid | More | Inhert
Object Objects Transfer In Size Cut Factor Calendar - Maode ™ Structure - Options
Actions Show Zoom Settings View Options
] = (= | -
'HRGDHB[0]
Class Library + B Toolbox Ll x|
. Basis (83/1000) Material Flow Fluids Resources Information Flow Userintefface Mobile Units Tools Statistical Tools Tools: Kanban Machines 3D

21 MaterialFlow . — — —
-D Fluids Kk o 6 % ’ I" "I +ib ’{:}’ »Eib
-D Resources — ==
(21 InformationFlow
-1 Userinterface

=EER[ESO=

@ sz

-D MUs £ Models.Frame Representation ? X

' L Tools EventController *

& Déﬂdem o Representation mode: | Icon v| B
2= Frame

= gf(“acna;i::gl:i:;:: o o o S o S Representation area

8 Machnes3D o o L o o L - AR . El B

o]
Y: EI : Height: EI :

Axes arigin
X: Ml Calculate Area
. [

o ][ o || som

g.Models.Frame [ <]

4 b

0.0000 OVR CAP NUM SCRL
. . . a POR 13:40
H O Digite aqui para pesquisar ?20

PTB2 16/10/2018




S5

- = W

Object Objects

Actions Sha

B m ] - ' £ #=1 Ribbon Tab ~ e Y { 111 )
2= @ Q@ Q | T S O R VN R BRSNS S
% | # Context Menu ~ - L) T |44 =~
Print  Find Unconnected No Length | Zoom Original Zoom | Scaling Representation Shift Background Replacement Lock Names Connections Comments| Grid | More
Transfer In Size Out Factor Calendar - Mode ¥ Structure -
Zoom Settings ie
Toolbox

Class Library LA = |

it Basis (83/1000)
41-C1 MaterialFlow
i1 Fluids

-1 Resources

-1 InformationFlow
-1 Userlnterface

1 ApplicationObjects
+-f£J KanbanObjects
Machines3D

H O Digite aqui para pesquisar

SEEYEIE]

Frame NoName.spp - Tecnomatix Plant Simulation 12 - [.Models.Frame]

gger Window General Icons Vector Graphics

Material Flow Fluids Resources Information Flow UserInterface Mobile Units

Tools Statistical Tools Tools: Kanban Machines 3D

A-ﬁ‘x

2 |

‘./.‘ /1 /1 1 e L B r—— | —_— " ME ~ | -
r e D E > b EEBRBCGH=EEREGOE=E® S
Models.Frame. Representation ? pd

EventController -

= Models.Frame E

Representation area

X: IZI 4|[M Width: 300

N IZI = Height: | 300
Axes origin

X: EI Mk Calculate Area

v [ )2

Representation mode: | Contents with background | [

oK Cancel Apply




2 Frame MoMame.spp - Tecnomatix Plant Simulation 12 - [[Models.Frame] -

Home Debugger Window General lcons Vector Graphics " - 8]

) (Y ?_f'*,'u' B e @ e | g, £ Rivbon Tab ~ m E ., == | () [ =
=7 J= (maEs| B N N N o e | # Context Menu ~ am E - = “T B
Print  Find Unconnected No Length | Zoom Original Zoom | Scaling Representation Shift Background Replacement Lock Names Connections Comments| Grid | More therit
Object Objects Transfer In Size Out Factor Calendar - Mode ¥ Structure - Optio
Actions Sha Zoom Settings T

(NG DO
Class Library T B Toolbox LA |
.12 Basis (83/1000) Material Flow Fluids Resources Information Flow Userinterface Mobile Units Tools Statistical Tools Tools: Kanban Machines 3D

40 MaterialFlow ,
5-CJ Fluids 3 D—)—DQ ’ J-} "I EEEE@
-1 Resources

-1 InformationFlow
-1 Userlnterface

mEsSRHEROEEO® =

EventController -

. | Models.Frame.Representation ? x
1 ApplicationObjects i
+-451 KanbanObjects
Machines3D

Representation mode: | Contents with background ~ [5]

Representation area

X: EI‘ ¥ Width: ‘ » =
Y: EI = Height: =

I
I
I
I
I
|
I
I
I
I
|
P R
I
|
I
I
I
I
|
I
I
I
I

Axes origin
X EI Ml Calculate Area
oK Cancel Apply
= Models.Frame El q4 b

0.0000 OVR CAP NUM SCRL

H O Digite aqui para pesquisar




NoName.spp - Tecnomatix Plant Simulation 12 - [.Models.Frame]

2 Frarlie
Home Debugger Window General lcons *\J‘ectorGraphics

| (X :-9*'_.' Edrn @y @ O : g #=1 Ribbon Tab ~ 1 T Q-. T
Rz } "‘\" ) 4 N sl
= fu 00 B N N N . | #|Context Menu ~ an L s
Print  Find Unconnected No Length | Zoom Original Zoom | Scaling Representation Shift Background Replacement Lock
Object Objects Transfer In Size Out Factor Calendar - Mode™ Structure
Actions Sho Zoom Settings
(NG DO
Class Library T B Toolbox
.12 Basis (83/1000) Material Flow Fluids Resources Information Flow Userinterface Mobile Units Tools Statistical Tools Tools: Kanban Machines 3D

40 MaterialFlow ,
5-CJ Fluids 3 D—)—DQ ’ J-} .pJ EEEE@
-1 Resources

-1 InformationFlow
-1 Userlnterface

=EEREO0O=E

{ [+t .

= o Nt || i
“T + e —

Names Connections Comments| Grid | More

m

-
G sz

X

A-ﬁ‘x

2 |

EventController -

1 ApplicationObjects
+-f£J KanbanObjects
Machines3D

= Models.Frame E

H O Digite aqui para pesquisar




S5

Frame NoName.spp - Tecnomatix Plant Simulation 12 - [.Models.Frame]

Home Debugger Window General lcons Vector Graphics

| (X :-_9*'_.' Edrn @y @ O r g #=1 Ribbon Tab ~ 1 N Q-. T : ) [T =
= V o' B N N N\ 1= . | #|Context Menu ~ am. N u i =k d 44| =F
Print  Find Unconnected No Length | Zoom Original Zoom | Scaling Representation Shift Background Replacement Lock Names Connections Comments| Grid | More
Object Objects Transfer In Size Out Factor Calendar - Mode™ Structure -
Actions Sho Zoom Settings ie
(NG DO
Class Library T B Toolbox
.12 Basis (83/1000) Material Flow Fluids Resources Information Flow Userinterface Mobile Units Tools Statistical Tools Tools: Kanban Machines 3D

+-C1 MaterialFlow .
.21 Fluids A o>s
-1 Resources

-1 InformationFlow
-1 Userlnterface

b EEBEG

mEsSRHEROEEO® =

A-ﬁ‘x

2 |

EventController -

1 ApplicationObjects
+-f£J KanbanObjects
| Machines3D

= Models.Frame E

H O Digite aqui para pesquisar

"|Scaling Factor ? X

Enter the scaling factor to compute the length of polygon lines to
be created in this Frame.

The factor you enter is the length of one pixel in length units.
See 'File > Model Settings > Units > Length' and
'File = Model Settings > Modeling > Frame grid spacing'.

Scaling factor: 0.10] =

Horizontal grid spacing: 2 m

Vertical grid spacing: 2m




CONFIGURACAO DA ESCALA




S5

= /= K

Print  Find

Actions
Tl -
HEGDE
Class Library

Debugger

Unconnected No Length | Zoom Original Zoom
Object Objects

it Basis (83/1000)
41-C1 MaterialFlow
+#-C1 Fluids

-1 Resources
J—D InformationFlow
J-D Userlnterface
+ 1 MUs
+-C1 Tools
—-D Models

-1 ApplicationObjects
+-f£J KanbanObjects
+-f51 Machines3D

H O Digite aqui para pesquisar

Frame NoName.spp - Tecnomatix Plant Simulation 12 - [Models.Frame] — X

Window General Icons Vector Graphics

m m ﬁ @ . ﬁ — ﬂRibbon Tab ~
é I"\ : ~ ~ 'ﬂ "—|_'_ <3

Scaling Representation Shift
Calendar

#| Context Menu ~

Transfer In Size Out Factor
Zoom Settings

-

T B Toolbox

A @ - 8 X
- . g
i ) 1 |
-eL . = o ot |+
. L 'Q-llf i | g
Background Replacement Lock Names Connections Comments| Grid | More
- Mode™ Structure -

View Options

2 |

Material Flow Fluids Resources Information Flow Userinterface Mobile Units Tools Statistical Tools Tools: Kanban Machines 3D

» =D E ) b I MTBEREC

o | | , -
3 omg S S| (& (" )VEE
BER[=00=E B =

?3

EventController -

= Models.Frame E

| Orlgemx O&y O
- Grid15x 15 -

Distancia entre pontos da Grld 2 metros (Scalllng Factor O 1)

Area 30 metros por 30 metros = 900 metros quadrados

»
a de Trabalho

PTB2 16/10/2018 20



Empilhadeira - Forklift
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Models.Frame.Track ? X
MNavigate View Tools Help

Name: [0 []Failed [ ] Entrance locked OJ
Label: [] Planned ~ [] TT locked O
Aftributes  Times Failures Controls Exit Strategy Statistics Curve User—deﬁmm
Length: 61.2358168548¢ m
Capacity: -1 ]
Backward destination list Fi
Forward destination list: - O

QK Cancel Apply




Models.Frame.Track ? s
Mavigate View Tools Help
Name: |Track [] [ ]Failed [ ]Entrance locked ]
Label: [] |Planned  ~ |[ ]Exit locked O
Attributes Times Failures Controls Exit Strateqy Statistics Curve User—deﬂnim
Active J
Curve width: 24 Fi Rotate movables [ ]
Pen weight: 1 F] Transfer length  []
Color: I:E ] [ ]Transparent ]
Pen color: ~| [
Midline style: | ______ | ]
Animate every »-th pixel: |2 v O Segments =
OK Cancel Apply
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u
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[~] Active [ -
Curve width: ] = [ Rotate movables [
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ROUTE 1




** para criar um sensor posicione o cursor do mouse no ponto do local e click com o botao direito.

Create Sensor

Open Sensor

Open
=] Rename..

Feorder Successors

Bﬁ Show Structure
@ Show 5Statistics Report

j Show Attributes and Methods...

Controls

Arrange lcons
Edit lcons...

Bl

Edit Display Panel...

Append Points
Delete Point
Insert Point

Reverse Points

F2

F&
F&

Ctrl+1

Sensqr ID_-3

Sensor ID- 4
Rack empt'-;

FINISHED “‘* /

rnrlduﬂ_wﬁ"

Sensor ID- S
|Dra|n Rack_ﬁlle\c

forklift_jobs

'Sens.;or |b-2 -

Sensor-1D: 4 ? x

Positon:

B | MFront B |[rear B

 Actvate: | Always v B  [ughtbarrier made [
Girtinlk |self.sensorC0ntr0I [H =

= = e




Route 1 (inicio & término: Empilhadeira WP)

» Start: forklift. WP — marco zero

1)  Sensor ID-1 (Rack_empty) Sensor-1D: 4 ? pd
Posicao: 3,6 metros (Front)

2) Sensor ID-2 (R_1_3) Fosition: Length e
Posicao: 15,4 metros (Front) 20.4 =] [m] | [v]Front = | [ |rear [H

3)  SensorID-3(R_1 2)

Posicdo: 17,8 metros (Front) Activate: Always n= [|Light barrier mode [
4)  SensorID-4 (R_1 1)

Posicdo: 20,4 metros (Front)

5)  Sensor ID-5 (Rack_filed)

Control: self.sensorControl ~ || E

Posicédo: 32,8 metros (Front)

0K Cancel Apply

v"_FEinished: forklift. WP — finaliza —>—



Verificar numero de
Sensores por route

DOIS CLICKS NA ROUTE




Modelle.Netzwerk.Route1 ? X
MNavigate View Tools Help

Modelle.Netzwerk.Route ? >
Name: ‘ Routel] ‘ = [ ]Failed [ ]Entrance locked B

Label: | i\m Planned  ~ | [ ]Exit locked 0

Mavigate View Tools Help

Name: ‘ Routel | E  [railed [ ]Entrance locked L]
Afttributes  Times Failures Controls Exit Strategy Statistics Curve User—deﬁmElZ‘ ATl ‘ |[| Planned v | [t locked N
Length: 39.0762832495: m Attributes Times Failures Controls Exit Strategy Statistics Curve User-defind * | » |
Copncty s
Entrance: | E” O | [#]Front [Jrear O
Backward destination list | E” O
Backward entrance:| E” O | []Front [«]rear O
Forward destination list: | E” O _
Exit: | E” O | [«]Front [ ]rear [l
Backward exit: | IZ” O | []Front [«]Rear O
[ ]Exit control ence O
Full: | E” O
S o
OK | ‘ Cancel ‘ | Apply
| OK | | Cancel | ‘ Apply ‘
Sensor List - .Modelle.Netzwerk Route1 ? X
s New. | / Edit. | |X Delete

Position Front Rear L. Path C
3.6m % self.sensorControl *
17.8m self.sensorControl =
20.4m
32.8m

>

self.sensorControl *

kS

D

1

2 15.4m  x self.sensorControl *
3

4

3

self.sensorControl *

>




sensorControl FOUTE 1

(SensorlD : integer; Bug : boolean)

IS
do
@.stopped:=true;
If SensorID=1 then
--load empty rack
rack_empty.cont.move(@);

wait(warehouse_loadtime);



sensorControl OUTE 1

elseif SensorlD=2 then

--change full rack >> empty rack

If R_1 3.cont.full then
R_1 3.cont.move(@);
wait(rack_loadtime);
@.pe(1,1).cont.move(R_1_3);

end:;



sensorControl COUTE 1

elseif SensorlD=3 and @.cont.empty then

--change full rack >> empty rack

If R_1 2.cont.full then
R_1 2.cont.move(@);
wait(rack_loadtime);
@.pe(1,1).cont.move(R_1 2);

end:;



sensorControl COUTE 1

elseif SensorlD=4 and @.cont.empty then

--change full rack >> empty rack

If R_1 1.cont.full then
R_1 1.cont.move(@);
wait(rack_loadtime);
@.pe(1,1).cont.move(R_1 1);

end:;



sensorControl COUTE 1

elseif SensorID=5 then
--load full to Rack_full
@.cont.move(Rack_filled);

wait(warehouse_loadtime);
end;
@.stopped:=false;

end:;



ROUTE 2




** para criar um sensor posicione o cursor do mouse no ponto do local e click com o botao direito.

Create Sensor
Open Sensor . . . : ! . . . : . i . Sensor-1D: 4 ? b
Open ‘
ename...
 [®E Jem  (Bres|Dws
Reorder Successors
Bﬁ Show Structure ) -+ ) ) ) ) Activate: |A|way5 e ‘ E  []uight barrier mode [
@ Show Statistics Report F6 @ Sensor ID-1
Show Attributes and Methods... Fa \ ' ) i
j Rack_emp Contral: | self.sensorControl I:” =
Controls b . START .
Arrange lcons 4 . . . Route?: . | oK | | Cancel | ‘ Apply
Z, Edit lcons.. Ctrl+] i 1
I Edit Display Panel. FINISHED - :
Y Loy o+
Append Points Sensor ID-2 =
Delete Paoint : - : - - - — IF -
Insert Point ‘ I‘_),._._'_ < R23 .
Reverse Points | I | S ID-3 _ 7]
- . - - ensor -
Drain Rack_fillec L ll'l -
Te5
: % : : Sensor ID-4 e -
_ R_2 1
forklift_jobs




Route 2 (inicio & término: Empilhadeira WP)

» Start: forklift. WP — marco zero

1) Sensor ID-1 (Rack _empty)

Sensor-1D: 4 ? X
Posicao: 2,8 metros (Front)
2) Sensor ID-2 (R_2_3) Position: Length %
Posicdo: 15,0 metros (Front) = [m] | []Front = | [JRear [H
3)  SensorID-3(R_2 2)
Posicdo: 17,3 metros (Front)
Activate: Always ~ | [ [ ]Light barrier mode =
4)  SensorID-4 (R_2_1)
Posicdo: 19,8 metros (Front)
5)  Sensor ID-5 (Rack_filed) Control: self.sensorControl - || El
Posicédo: 31,6 metros (Front)
OK Cancel Apply

v"_FEinished: forklift. WP — finaliza —>—



Verificar numero de
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Modelle.Netzwerk Route2 ? *

Mavigate View Tools Help == ModelleNetzwerk.Route? ? bt
Name: ‘ ‘E [JFailed [ Jentrance locked 0 Mavigate View Tools Help
Label: ‘ Planned | |[ ]®xt locked O Name: ‘ROUth ‘ E [railed []Entrance locked O

| O
v

Afttributes  Times Failures Controls Exit Strategy Statistics Curve User—deﬁmm

Label: | |01 |Planned | |[JExit locked 0

Attributes  Times Failures Controls Exit Strategy Statistics Curve User—de-ﬁmElI‘

Length: 33.8522409865¢ m
Capacity: 0 Entrance: | E” [ | [«]Front [ |Rrear L]
Backward destination list | I:” 0 Backward entrance:| E” [ | []Front [«] Rear L]
Forward destination list: | E” O Exit: | E” [ | [«]Front [ |Rrear E
Backward exit: | E” [ | []Front [«] Rear |
[ ] Esit control once |
Pull: | E” |
Shift calendar: | I:” L]
OK | ‘ Cancel ‘ | Apply
| OK | | Cancel | ‘ Apply ‘
Sensor List - Modelle.Netzwerk Route2 ? x
@s New. / Edit. | |X Delete
D Position Front Rear L. Path C.
1 2.8m  x self.sensorControl *
2 15m  x self.sensorControl *
3 17.3m  x self.sensorControl *
4 19.8m x self.sensorControl *
5 31.6m  x self.sensorControl *




sensorControl FOUTE 2

(SensorlD : integer; Bug : boolean)

IS
do
@.stopped:=true;
If SensorID=1 then
--load empty rack
rack_empty.cont.move(@);

wait(warehouse_loadtime);



sensorControl OUTE »

elseif SensorlD=2 then

--change full rack >> empty rack

If R_2 3.cont.full then
R_2 3.cont.move(@);
wait(rack_loadtime);
@.pe(1,1).cont.move(R_2_3);

end:;



sensorControl COUTE »

elseif SensorlD=3 and @.cont.empty then

--change full rack >> empty rack

If R_2 2.cont.full then
R_2 2.cont.move(@);
wait(rack_loadtime);
@.pe(1,1).cont.move(R_2 2);

end:;



sensorControl COUTE »

elseif SensorlD=4 and @.cont.empty then

--change full rack >> empty rack

If R_2 1.cont.full then
R_2 1.cont.move(@);
wait(rack_loadtime);
@.pe(1,1).cont.move(R_2 1);

end:;



sensorControl OUTE -

elseif SensorID=5 then
--load full to Rack_full
@.cont.move(Rack_filled);

wait(warehouse_loadtime);
end;
@.stopped:=false;

end:;



ROUTE 3




** para criar um sensor posicione o cursor do mouse no ponto do local e click com o botao direito.

Create Sensor sensor-10: 3 ? X
Open Sensor

Open Position: Length e

=] Rename.. F2 66.6 [=] [m] |Fr|:rr1t = ||:|Rear =

Reorder Successors

B Show Structure Activate: | Always ~ | [ [ ]Light barrier mode [
@ Show Statistics Report F&

j Show Attributes and Methods... F&
Controls y . Control self.sensorControl = B

Arrange lcons b
Edit lcons... Ctrl+1 ' : : : : - : : . . . _

oK Cancel Apply

e o]

Edit Display Panel... : '
Play —

=
I

pl-ates'_full-

Append Points
Delete Point
Insert Point

Reverse Points

EINISHED

i I Route3
[+ (R o

L1 START
[ forklift wp

Si>— =]

_plates_empty Drainl




Route 3 (inicio & término: Empilhadeira WP)

» Start: forklift. WP — marco zero

sensor-10: 3 ? X

1) Sensor ID-1 (plates_full)

Posicédo: 35,1 metros (Front) Position: - |ERIKEL -

60.6 [=] [m] | [v]Front [=] | [ |Rear [H

2) Sensor ID-2 (P1_E)

POSiQé.O: 50’2 metros (Front) Activate: Always ~ H [ ] Light barrier mode  [=
3) Sensor ID-3 (plates_empty)

Posicdo: 66,6 metros (Front) R ofsererconiol -j| B
v" Finished: forklift. WP — finaliza —>— oK Cancel Apply
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Modelle.Netzwerk.Route3 ? x

Navigate View Tools Help Modelle.Netzwerk.Route3 ? et
Name: ‘ ‘ = [railed [ ]Entrance locked E Navigate View Tools Help
Label: ‘ Planned  ~ | |[ Bt locked O Mame: ‘ Route3 ‘ = [ ]Failed [ ]entrance locked ]|

| O
v

Attributes  Times Failures Controls Exit Strategy Statistics Curve User—deﬂnem

Label: | | O |Panned | |[Jetlocked 0

Attributes  Times Failures Controls Exit Strategy Statistics Curve User—de-ﬁmEIIl

Length: 102.071116437. m
Capacity: O Entrance: “ E” O Front DRear L]
Backward destination list | I:” O Backward entrance:‘ E” O | []Front [v]Rear L]
Forward destination list: | I:” O Exit: ‘ EH O | ] Front [ ]Rear O
Backward exit: ‘ E” O | []Front [] Rear L]
[ ] Exit control once [l
Pull: ‘ I:” |
Shift calendar: ‘ E” B
OK | ‘ Cancel ‘ | Apply
| OK | ‘ Cancel | ‘ Apply ‘
Sensor List - Modelle.Netzwerk.Route3 ? x
dh New. ||/ Edit. | | X Delete

D Position Front Rear L. Path C.
1 35.1m X self.sensorControl *
2 50.2m X% self.sensorControl *
3 66.6m % self.sensorControl *




sensorControl FOUTE 3

(SensorlD : integer; Rear : boolean)

IS
do
@.stopped:=true;

if sensorlD=1 then

plates_full.cont.move(@);

wait(warehouse_loadtime);



sensorControl

elseif sensorlD=2 then

ROUTE 3

If P1_E.occupied then
--change empty to full pallet
P1 E.cont.move(@);
@.pe(1,1).cont.move(P1_E);
else
--only unload
@.pe(1,1).cont.move(P1_E);

end:



sensorControl FOUTE 3

wait(plates_changetime);

elseif sensorlD=3 then
If @.occupied then
@.cont.move(plates_empty);
end,
wait(warehouse_loadtime);
end,;
@.stopped:=false;

end:;



ROUTE 4




** para criar um sensor posicione o cursor do mouse no ponto do local e click com o botao direito.

Create Sensor

Open Sensor

Open
=] Rename..

Reorder Successors

Bg Show Structure
@ Show 5tatistics Report

j Show Attributes and Methods...

Controls

Arrange lcons
Edit lcons...
Edit Display Panel...

Ble] o]

Append Points
Delete Point
Insert Point

Reverse Points

F2

F&
F&

Ctrl+1

sensor-10; 3
Position: Length =
66.5] H [m]
Activate: Always L

|Fr|:-nt =l ||:|Rear =l

= [ ] Light barrier mode

Control:

self.sensorControl

=

El

QK

Cancel

Apply

plates-_full'

: START Sensor 1D-1

[+ S+

forklift_WP

1 FINISH E - g

| Sehsor 'ID-3'

. plates_empty Draini




Route 4 (inicio & término: Empilhadeira WP)

» Start: forklift. WP — marco zero

Sensor-1D: 3 ? pt

1) Sensor ID-1 (plates_full)

Posicdo: 35,1 metros (Front) Fosition: |

66.

2) Sensor ID-2 (P2_E) i . | | Front B | LRear B

POSiQé.O: 51,7 metros (Front) Activate: | Always ~ | H [ ]Light barrier mode =]
3) Sensor ID-3 (plates_empty)

Posicdo: 66,5 metros (Front) Control: | self.sensorControl - || El
v" Finished: forklift. WP — finaliza —>— oK Cancel e
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Modelle.Netzwerk.Route4 ? x

Navigate View Tools Help Modelle.Netzwerk.Route4 ? *
Name: ‘ Routed | = [ ]Failed [ ]entrance locked F Navigate View Tools Help
Label: ‘ ] | [0 |Planned | []exit locked O Name: | Route4 ‘ = [ ]Failed [ ]Entrance locked I

Label: | | O |Planned v | |[Jext locked 0

Attributes Times Failures Controls Exit Strategy Statistics Curve User-defind ¢ | » |

Attributes  Times Failures Controls Exit Strateqy Statistics Curve User—de-ﬂmm

Length: 101.938326292; m
Capacity: O Entrance: | I:” [ | [«]Front [ |rear Ol
Backward destination list | E” [ Backward entrance:| I:” [ | []Front [«] Rear |
Forward destination list: | EH O Exit: | E” O | [~ Front [ ]Rear O
Backward exit: | I:” [ | []Front []Rear Ol
[ ] Exit control once ]|
Full: | E” |
Shift calendar: | I:” [
OK | | Cancel ‘ | Apply
| OK | | Cancel | ‘ Apply ‘
Sensor List - .Modelle.Netzwerk.Route4 ? x
dh New. |/ Edit. | | X Delete

D Position Front Rear L. Path C
1 35.1m  x self.sensorControl =
2 5L.7m X self.sensorControl *
3 66.5m X self.sensorControl




sensorControl ~OUTE 4

(SensorlD : integer; Rear : boolean)

IS
do
@.stopped:=true;

if sensorlD=1 then

plates_full.cont.move(@);

wait(warehouse_loadtime);



sensorControl

elseif sensorlD=2 then

ROUTE 4

If P2_E.occupied then
--change empty to full pallet
P2_E.cont.move(@);
@.pe(1,1).cont.move(P2_E);
else
--only unload
@.pe(1,1).cont.move(P2_E);

end:



sensorControl FOUTE 4

wait(plates_changetime);

elseif sensorlD=3 then
If @.occupied then
@.cont.move(plates_empty);
end,
wait(warehouse_loadtime);
end,;

@.stopped:=false;

n end;
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Product-Oriented Statistics of all Existing and Deleted

TPH — producéo por hora.
Throughput — producao.
Jornada — 24 horas por dia
Periodo — 50 dias
Disponibilidade — 50 * 24 = 1.200 horas
Rack =30.192/ 1.200 = 25,16 = 25 unidades por hora
Pallet = 4.024 / 1.200 = 3,353 = 3 unidades por hora

30.192 Racks (cada Rack armazena 20 Plates)
20 * 30.192 = 603.840 Plates.

MUSs (by Classes)
Class Count Deleted Mean Life Time
Plate 210 603840 41:24.8238
Cumulated Statistics of the Parts which the Drain Deleted
Cumulated Statistics of the Parts which the Drain Deleted

Object Name Mean Life Time| Throughput TPH Production Transport Storage Value added Portion
Drain Rack 18:05.3374 30192 25 13.18% 8.65% 78.17% 0.00%
Drainl pallet 55:00.0839 4024 3 32.50% 2.47% 65.03% 0.00%
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