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Machines Simulator for EasyPLC.

Introduction

The objective of this guide is for the user to be able to start using EasyPLC with Machines Simulator quickly, without need to read all of
the manuals of the entire software suite (EasyPLC User Manual and Machines Simulator Instruction Guide).

This is an explanation of how to run the first of the available virtual machines: Chain Conveyor, showing all the necessary steps needed
to integrate and run with EasyPLC.

There is also a very simple example of how to create a basic installation/machine, adding components, assigning PLC I/O signals, and
how to make the logic program with EasyPLC run the machine.
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Running the Chain Conveyor machine

This is an explanation of how to make run this machine, useful the first time you test EasyPLC with Machines Simulator.

Machine Objective

This system must to be programmed in the following way:
Two types of boxes will arrive loaded in pallets from the cargo line, some with high boxes and others with small boxes.
Goods with high boxes should be sent to the transporter on the right, small boxes to the left.

Use the reading station with two photocells to make the selection, and the chain conveyor to move the pallets to the appropriate
conveyor.

EasyPLC includes some example programs of the available Machines Simulator systems. The one used to manage this installation, is
called MachinesSimulator3_ChainConveyor.plc, is written in Ladder programming language, now is explained how to make run.

First, open EasyPLC Editor:

| [E) EasyPLCvS @) Help »
[ 6 EasyPLC
"J HMI System
& virtual PLC CPU

Click on Open Project, and select MachinesSimulator3_ChainConveyor.plc
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€@ EasyPLC Editor

File Hardware Program Connection Tools Window Help Exit
L IEY AN L XY RSLIE |

€@ selectan Ea

A | <« Datos(E) > Program Files (x86) > EasyPLCV5

Organizar v
HELP o

Projects

@ OneDrive
Datos adjuntos ¢
Documentos
Favoritos
Fotos
Imagenes
Musica
Publico

[ Este equipo

& Descargas

PLC Project file

Nueva carpeta

Nombre

[ oplc

[} HMI_Example_0.plc

[7] HMI_Example_1.plc

[7] HMI_Example_2.plc

[ Logging.plc

[7] MachinesSimulator3_Apples.plc

[} MachinesSimulator3_Apples_IL.plc

[} MachinesSimulator3_ChainConveyor.plc
[ MachinesSimulator3_DrillStation.plc

MachinesSimulator3_GantryLoader_Ladd...
iyl

[7] MachinesSimulator3_Lifter.plc
[7] MachinesSimulator3_Mixer.plc
[7] MachinesSimulator3._PickAndSelect.plc

0 _TrafficControl.plc

D
I Escritorio
(=] Iméagenes
D Misica
B Objetos 3D
@ Videos

v

[T MyPLCProgram.plc
[7] MyTest.plc

[7] semaphore.plc

[ serialPortComm.plc
[] Timers_Sample.plc

> Projects

Fecha de modificacion

14/01/2020 11:25
06/10/2015 16:51
22/05/2015 22:02
22/05/2015 22:02
22/05/2015 22:03
03/02/2018 21:55
03/02/2018 21:56
03/03/2020 17:10
03/02/2018 22:20
06/02/2020 16:03
09/02/2018 16:49
09/02/2018 17:54
08/02/2018 16:58
07/02/2018 17:38
04/02/2020 17:46
07/02/2020 13:17
22/05/2015 22:07
22/05/2015 22:08
22/05/2015 22:08

Tipo
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC
Archivo PLC

Machines Simulator for EasyPLC.

© Buscar en Projects

&

Tamafio

36KB
60 KB
65KB
84KB
44K
47KB
46 KB
53KB
50KB
69 KB
56 KB
52KB
50KB
53KB
40KB
71KB
56 KB
46KB
58KB

Nombre: [ MachinesSimulator3_ChainConveyor.plc

" [ [No Connection |

-]

Select from EasyPLC Editor menu: Program -> Compile and Transfer:

| EasyPLC Source code files (*plc v

Cancelar

€ EasyPLC Editor - ] X
File Hardware | Program | Connection Tools Window Help  Exit
N A Add new Init Sequence NI |
-g Add new Main Sequence b x
-6 Project Add new Function -
4 Hardware, RO EEEIRS 7BV THE Iz QAQQ Row: Co:
- Software o " ~
=] Variab) Export/Import Functions
P .
Ef] ‘ ;"’;‘ Compile y
- M Compile and Transfer
] Transfer to PLC
g F Receive from PLC
[} patag Cross References
&% Pluging
L Print Program
Stariution Start
[Lo.7]
: O
StopButton Start
[ro.8]
I (
— | (r)>—
EmergencyButton
[Lo.6]
Start Seql WorkPartCreatorPallet
[0.0.0]
— | {1 (s>
ConveyorDistrib_Advance
[0.0.1]
——(s )
< > v
Sroject opened File: _ChainC [ No Connection
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Select from EasyPLC Editor Main Menu -> Launch Virtual PLC CPU:

0 EasyPLC Editor

File Hardware Program

00 i@
Project Explorer
=3 Project H
| Hardware
-2 Software
[Z] variables
[543 Program

Connection | Tools  Window

Help

| Launch Virtual CPU Locally

Exit

Connect with Virtual CPU
Disconnect

Set Virtual CPU to Run Mode
Set Virtual CPU to Stop Mode
Reset Virtual CPU Data

Force Variables

Launch HMI System

b

HEEFARS 2B THEITHQAAQ

Row: Cc

StartButton Start

[L0.7]

] | {

1T (s>
StopButton Start

[L.0.8]

] | {

1T (r)

EmergencyButton

[r0.6]

Set Virtual PLC CPU in Run Mode (right mouse click in the Virtual PLC CPU icon located in the tray windows area, and select from the
pop-up menu Set PLC in Run Mode):

View PLC CPU Rack

Set PLC in Run Mode

Set PLC in Stop Mode

Exit

Once you have made this process, then launch Machines Simulator, select Machines Page, and place the mouse over the Chain
Conveyor Machine, then click on START button:

2000 il

il arrive on the carga line,

boxes and otners with smal
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‘ () ’ PLC in RUN Mode Stop PLC Start PLC Reset PLC ViewI/0  Restart Machine Restart Machine & PLC Bt To Menu

If all is ok, you will see the PLC led status in green color, this is, Machines Simulator is connected with VirtualPLC

Now move in front of the small electric cabinet and press the flashing green Push button with mouse, in order to start the machine.

Note when you place the mouse cursor over the button, how the cursor changes, this means is an interactive element can be clicked

Then the machine will start to work in automatic mode managed by Virtual PLC.

Great! You have run the first virtual installation!
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Running the Gantry Loader machine

As a second example is explained about how to how to make run other of the available machines.

Machine Objective

This system must to be programmed in the following way:

Manage the Gantry to pick the metal boxes from the conveyor belt, and place two metal boxes in one wood pallet located in the
conveyor roller.

When the conveyor belt is on, automatically provides boxes, use the inductive switch to stop the belt in order to pick up the box with the
gantry.

Manage the conveyor's stop to place the wood pallets in the download position.

The Gantry is managed with six digital outputs, to move left, right, up, down, close and rotate grips. The Gantry will active 4 inputs in
order to inform about their position (left - right - up - down).

Once the box is picked in longitudinal sense, must to be placed in the pallet in transversal sense. Then the gantry grips must to be
rotated during the movement or before to download it.

When Pallet have two metal boxes, release it.

EasyPLC includes some example programs; one is used to manage this installation, this is written in Ladder programming language,
now is explained how to make run.

First, open EasyPLC Editor:

() EasyPLCvS @ Help »
€ EasyrLC
' HMI System
€ virtual PLC CPU

Click on Open Project, and select MachinesSimulator3_GantrylLoader_Ladder.plc

€ EasyPLC Editor

File Hardware Program Connection Tools Window Help Exit
D0 DN o m« ||
Project Explorer
(=437 GantryLoader_MS3 —

) g Hardware 0 Select an EasyPLC Project file E
> Virtual PLC CPU

1 1/0 Devices e Q i : i ji v| ¢ || Buscarprojects 2]
-2 Software "j.‘ » Equipo » DATA (D:) » Nirtec » EasyPLCV5 » Projects N H Buscar Projects 0
[Z] Variables -
[=}s3a Program Organizar ¥ Nueva carpeta g= v j o
& it =
B Main ; Nombre Fecha de modifica..  Tipo W
Favoritos
&g Functions
[ Data Blocks DESCATnas MachinesSimulator3_GantryLoader_Ladder.plc 02/03/2018 15:00  Archivo PLC
. e g
& Ph
L] HMI o M Escritorio L MachinesSimulator3_Lifter.plc 09/02/2018 16:49 Archivo PLC

25 Sitios recientes MachinesSimulator3_Mixer.plc 09/02/2018 17:54 Archivo PLC
MachinesSimulator3_PickAndSelect.plc 08/02/2018 16:58 Archivo PLC

2 Bibliotecas MachinesSimulator3_TrafficControl.plc 07/02/2018 17:38 Archivo PLC
" Documentos MS3.plc 05/12/2017 23:05 Archivo PLC

= Imagenes opc.plc 20/02/2016 17:04 Archivo PLC
4 Masica pokeys.plc 22/01/2016 0:21 Archivo PLC

‘ Videos punching.plc 22, 016 14:20 Archivo PLC
punchingl.plc 23/03/2016 15:48 Archivo PLC
« i »

Nombre: MachinesSimulator3_GantryLoader_Ladder.plc v |EasyPLC Source code files (* v
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Select from EasyPLC Editor menu: Program -> Compile and Transfer:

© aseic covor I . S
File Hardware | Program | Connection Tools Window Help Exit
D0 E D& Add new Init Sequence o
Proj:‘ect Explorer Add new Main Sequence eyor
(=53 GantryLoader_DEM i —
E;"Har::az Add new Function (SH 4o ) @ N AEé 7 SLtH Tz
52 Software Export/Import Sequences
5] Variables Export/Import Functions
(=453 Program
& it Compile » equence—i
T o - l Compile and Transfer \
2 Garl Transfer to PLC
o ﬁnconi Receive from PLC
Zn Dok Elackay Cross References
% Plugins
& v Print Program ) Green_Light Red_Light
[1.0.5] [0.0.11 [0.0.10]
N N {
|\| |\| \ )_|
Button2 Green_Light
[1.0.5 [0.0.11
1| { ) |
L} \
Green_Light
0.0.11]
1 |
1T

Launch Virtual PLC CPU:

© syric caror T

File Hardware Program | Connection | Tools Window Help Exit

OO0 EH D ©° ™ | Launch Virtual CPU Locally ‘

Project Explorer Connect with Virtual CPU !

[=)-£3 GantryLoader_DEMO Disconnect P Tr—
[+- | Hardware ) Y [e=
-2 Software Set Virtual CPU to Run Mode —_—

i[Z] Variables Set Virtual CPU to Stop Mode

sam P :
B ;ogI:;n Reset Virtual CPU Data i

Main Force Variables
] Gantry_Managemer Launch HMI System
~“ra] Output_Conveyor

i 9% Functions

-} Data Blocks

% Plugins

HMI

Button2 Green_Light
[1.0.5] [0.0.11]
IN | INC |
I\I |\|

Set Virtual PLC CPU in Run Mode (right mouse click in the Virtual PLC CPU icon located in the tray windows area, and select from the
pop-up menu Set PLC in Run Mode):

&) View PLC CPU Rack

& SetPLC in Run Mode
@ SetPLC in Stop Mode

8 Exit
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Once you have made this process, then launch Machines Simulator, select Machines Page, and search for Gantry Loader machine,
and then click on START button:

Gantry Loader
1BNER mug!i‘ Eg ]
TR TS T L
i‘\‘\\‘\ ‘l“ %m ‘l_ —

START >

[®) ».c i runvoce SpRC | Surthc | ResetpC Vewl/o  RestartMachine Restart Machine SPLC Bt To Menu

If all is ok, you will see the PLC led status in green color, this is, Machines Simulator is connected with VirtualPLC

Now move in front of the electric cabinet and press the flashing green Push button with mouse, in order to start the machine.

Note when you place the mouse cursor over the button, how the cursor changes, this means is an interactive element can be clicked

Then the machine will start to work.
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Creating the first Installation
Now, is explained an example about how to create our first machine and how to make the logic program in order to automatize it.

Click in the upper menu -> Editor

Home Machines Editor About

itor

Factory 1 Ed Outdoor Editor Pty it
P —_—— =

| goss®
L] I-lll g -
b

START > START > START >

In this image the Factory 1 environment has been chosen
Place the mouse cursor over the Factory 1 Editor and click on the Start Button.

Go to left Tools Library, click on the left arrow on Transports category to expand, and click on the first item ConveyorBelt1. A new
conveyor is added to the machine. Now let’s customize it!

@ Machines Simulator
File Tools UDC Simulation
L-lofeflofella]l=10]

ConveyorBent [10:0]

PLC_OUT_ADVANCE

: PLC_OUT REVERSE
\ . ComveyerBertangth
\ -
PR P ly ity
!] o [ ton

In the right properties grid, change the following properties:
e Rotation=(0, 90, 0)
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e PLC_Out_Advance = 1
e PLC_Out_Reverse =0

ChassisColor o v

ConveyorBeltLength | Freaters ~

Spood

1
Motor 9

Legs

Rotation

Label

LabelPosition

LabelColor

Add New Controller

Add a Photocell, Select from left Tools Panel Components -> Sensors-> Photocell

By default will be placed in the middle of the factory, change the following properties:
e PLCIN_Signal =0
e  SupportType= Sup2
e Rotation=(0, 90,0)
e Position
o X=1.89
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o Y=12
o Z2=0.74

Properties

Photocell [ID:1]

PLC_IN_SIGNAL 0
PhotoCellType Defautt v
SupportType Sup2 v
Distance 14
Reflector -
ReflectorDistance 1.4
Description

Position 1.89 2 .74

Scale

Rotation

Label

LabelPosition ) )

LabelColor 1 1 1

Add New Controller

When the properties will be changed, the photocell will be placed in the same place that is showed in the picture. You can also move it
with the gizmo axis.

Now we need another switch placed in the opposite conveyor side. To do it let's copy the recent created one. Be sure the switch is
selected, then press Left Control + D key.

Now, a new Photocell is placed on the machine (we have duplicated the previous one). By default, the new element created will be
placed in the same location that Photocell 1, for this reason is not visible. Now change the following properties:

e PLC Signal Input =1

e Description: Photocell2

e Position
o X=-1.89
o Y=12
(o]

File  Tools UDC Simulation
(ol Jo]sllal=[a]o]

Photocell 10:2)

@ Phot

@ Photocel2
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Ok, now we have created our simple machine, composed by one conveyor that works in two directions and two Photocells that will
detect the parts when arrive to the sensors position.

Now is time to create the part that will move over the conveyor. To do it make click on the WorkParts Tool panel, then click in the
WorkPart item:

Tools UDC  Simulation

(o] flofslaf=[ofo]

WorkPartLogic 0:3]

WorkPartPrefab

Then a new WorkPart is added to the installation, now change the following properties in order to customize it:

e  WorkPartPrefab: Box

e Position
o X=19
o Y=134
o Z=0

The result must to be like this:

File Tools UDC  Simulation

Hi
WorkPartLogic (1D:3]

Machine
© Conveyorsalistao WorkPartretan
@ Photocell :

- Physicshae i v
@ Photoceli2
@ workparta

Hard 2 v

WorkPartType 0

FixToWorkPartType
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Now the Installation is finished, let’s try it to see how it works, press Start Simulation from Play Button. Press buttons ConveyorBeltStd0
Reverse or ConveyorBeltStd0 Advance, you will see how the part is moving over the conveyor. In the right panel you will see the signal
activations of the photocells when detects the part.

File Tools UDC Simulation

This check will show us that the work done is ok.

Now Select Tools -> View/Hide 10 Panels, then place in a position the machine will be visible and press F11 Key, then a screen shot of
the machine is created and can be visible for the users in the Machines Simulator Machines Page.

Now Stop the simulation and click on Machine, in Author type your name, in Description type: First Machine.
Now select File -> Save Machine button from Menu, and name it My First Machine:

Save Machine File

Ll
B ' Apples
Classification
o)
' Drill Station
Gantry Height System
Gantry Loader
Lift System
Mixer
My Machine
Pallet Distribution
Pick and Select
Product Automation System Advanced

Robot Loader

' Solder Line
—

Y ENE My First Machine.maq Cancel
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Making the logic Program

Once the virtual machine is finished, we’re going to create the logic program.

Open EasyPLC Editor and create a new Project, by default is added the Simulated Driver, delete it and add the MachinesSimulator3

driver.

€ EasyPLC Editor

File Hardware Program Connection Tools Window Help Exit
D0 W Dftewr Gom« |E 8
Proje lorer

(=53 GantryLoader_MS3
()] Hardware
- Virtual PLC CPU

23 Input_Conveyor
2 Gantry_Management
2% Output_Conveyor

Select from the available devices list

£ Machines Simulator Driver
& MachinesSimulator

Y MachinesSimulator3|

9 Functions @ MachinesSimulatorDEMO
££] Common %% ModBus Drivers
|n Data Blocks & & Nirtec Drivers
- :‘.Q!P‘”g‘"s [#] OPC Drivers

-3 Parallel Port Drivers

1-Ph Phidgets
| @ PoKeys
4l Serial Drivers
124 SharedMemory
" Simulation Drivers
@@ TCP/P
.+ USB OPTORLY88

54§ 1/0 Devices
-2 Software =88 Drivers Selected:
5] Varisbles (€2 Yottacontrol Drivers MachinesSimulator3
) Program (@) Arduino Drivers
&7 f”“l s . i g Android Drivers
S (-3 Joysticks Description

This driver must be used to communicate with Machines
Simulator v.3 software.

When the MachinesSimulator3 driver is added to the project click in the configure button and type the following configuration:

0 EasyPLC_Editor B e 3
File Hardware Program Connection Tools Window Help Exit

OO0 H D W GOm K | |

Project Explorer MachinesSimulator3 #0

(=-3 GantryLoader_MS3
[=)- il Hardware

&

- Virtual PLC CPU
4 1/O Devices
[+-E@ #0: MachinesSimulator3

) ) Software

[Z] Variables
=3 Program
B it
Au Init_Sequence_1
=] P Main
“ Input_Conveyor
2] Gantry_Management
2] Output_Conveyor
g Functions
{ ] Common
[} Data Blocks

Driver Name: MachinesSimulator3

Driver Properties

Digital Inputs Number: 0

Digital Outputs Number: 0

Analogic Inputs Number: 0

Analogic Outputs Number: 0

Digital Inputs/Outputs Number: 32 v
Analog Inputs/Outputs Number: 8 v
‘ Cancel ‘ Apply

Driver Enabled

Driver Properties

Then press Apply button, you have configured 32 digital /O and 8 analogic 1/O.
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Add the following Variables to the Program, making the same linking of elements (see Address column):

3 tasyoic i L S
Fle Hardware Program Comnection Tools Window Help Bat

‘PRI KA domiH 4

10 %0 Variables ]
&2

MachinesSim

S e XD

Create a new Main Ladder sequence, Clicking right mouse button over Main node of Software tree:

€ EasyPLC Editor

File Hardware Program Connection Tools Window Help Exit
D H DB O@UNEFTOGQMK |4
Project Explorer | /Variables / #0: MachinesSimulator3

=3 Project
()| Hardware Driver Name: |Mad|‘nesSimulator3
atp Virtual PLC CPU
(=21 1/O Devices Driver Properties
[+ B #0: MachinesSimulator3| .
=2 Software [A Driver Enabled
+-[Z] Variables
Dot bt Narber
Jouus o
e —
B —
E
Create New Sequence X
Sequence Name:
|Main_Sequence_l |
Language
@ Ladder
O Seript i
—
O Function Blocks =
O Grafeet I —
O Instruction List
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and write the following segments:

[ exmorc oo =8 X

File Hardware Program Conmection Tools Window Help EBat

A0 d 3™ o PO @ X 4

- . Main_Sequence 1
l,.‘t:;l_*n.r ARG OONAROE BEE0Ee 7@ 21 THh I 1~ Q

- W nC oV -
o 1O Devices -
" o Machre 2
) oD o Main_Sequence_1
7] varables
o Program
7 m
D Man
= Man_Se
i Funciors
B 0ot tiocks
S Swil ConveyReverse

»>
>

— | (=)

ConveyAdvance

(s

Sw2 ConveyAdvance

(=)

ConveyReverse

(s>

Save the logic program. Compile and transfer to Virtual PLC:

€) EasyPLC Editor

File Hardware Program Connection Tools Window Help  Exit

A d 2@ e Gom« |\ 4
Project Ex
=63 Project Compile & Send Project
£ Hardware
- Virtual PLC CPU
=34 1/O Devices
- B@ #0: MachinesSimulator3
£ Software
[Z] Variables
422 Program
& it
=B Main
2% Main_Sequence_1
g Functions
[} Data Blocks
% Plugins
& Hvr

Launch Virtual PLC CPU and set to Run Mode.

Launch Machines Simulator, select Machines Page and select My First Machine:
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© Machines Simalator

y ,

7

You will see how the logic program is managing the installation moving the part from left to right when the part arrives to the switches
positions:

Ok, is not a very exciting machine! but is your first step in the virtual automation world.

More
Please visit often the www.nirtec.com website to check for new information, updates and new content.
| hope you enjoy Machines Simulator!

If you have some question or doubt, please email me:

Info@nirtec.com

Good luck in your virtual programming world!
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