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Purpose of the Course

This course is intended for those using the MELSEC-WS series safety controller for the first time or having just
started using it.

This course describes basic knowledge of the MELSEC-WS series safety controller, the system configuration method
using the Setting and Monitoring Tool for the safety controller, and the error check method.

Taking this course requires basic knowledge of the safety system. We recommend that those taking this course
take the following course first.

1. YOUR FIRST FACTORY AUTOMATION (SAFETY OF MACHINERY)




LTI Course Structure )

The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 - Safety Controller

This chapter provides the overview of the safety controller.

Chapter 2 - System Construction

This chapter describes the system configuration constructed in this course.

Chapter 3 - Connection Check of Safety Controller and Personal Computer

This chapter provides the setting method to connect a safety controller and personal computer and the check method.

Chapter 4 - New Project Creation
This chapter provides how to create projects for a safety controller.
Chapter 5 - Project Download
This chapter provides how to download projects to a safety controller and verify the projects.
Chapter 6 - Safety Controller Connection/Disconnection
This chapter provides how to connect and disconnect a safety controller.
Chapter 7 - System Operation Check
This chapter provides how to check the safety controller operation.
Final Test

6 sections in total (6 questions) Passing grade: 60% or higher.



How to Use This e-Learning Tool

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

Back to the previous page.

"Table of Contents" will be displayed, enabling you to navigate to the
desired page.

o ee

Exit the learning.
Window such as "Contents" screen and the learning will be closed.




Cautions for Use )

Safety precautions

When you learn by using actual products, please carefully read the safety precautions in the corresponding manuals.

Precautions in this course

- The displayed screens of the software version that you use may differ from those in this course.
This course is for the following software version:

- Setting and Monitoring Tool for the safety controller Version 1.3.0.245

Reference materials

Below is a list of references related to the topics in this course. (Please note that these reference materials are not
absolutely necessary as you can still complete this course without using them.)
Click the name of the reference file to download.

Nameiof File format File size

reference

Recording paper Compressed file 7.46 kB




e S Safety Controller

This chapter provides the overview of the safety controller.

1.1 Safety Controller

1.2 Feature of Safety Controller

1.3 Basic Configuration of Safety Controller

1.4 Safety Control can be Easily Added to Existing MELSEC Programmable Controllers (CC-Link/Ethernet)
1.5 Summary of This Chapter




Safety Controller

)

The safety controller is a controller for safety control that conforms to international safety standards. When connected
with a safety device, such as an emergency stop switch or light curtain, this programmable controller executes safety
control by turning the safety output OFF with a user-created program to stop the power toward a source of hazard,
such as a robot. Machine control of robots and conveyors, etc., is executed with standard programmable controllers in

the conventional manner.

Emergency
stop button

[ESRLES]

MITSURISHI

M3

Power shutoff at
hazard source
(robot etc.)

Safety controller

Standard programmable

Machine
control




m Features of Safety Controller

The safety controller is an expandable compact controller suitable for the safety control of small to medium-sized

devices and systems.
Up to 12 I/O modules and 2 network interface modules can be connected.
The safety I/O can be expanded to 144 points (input: 96 points, output: 48 points).

The dedicated "Setting and Monitoring Tool" contains is equipped with function blocks for safety sensors and switch
connections and even with safety-dedicated function blocks, facilitating safety system construction. The "Setting and

Monitoring Tool" can be downloaded in the Mitsubishi Electric FA site.

The safety controller complies with ISO 13849-1 PLe and IEC 61508 SIL3 safety standards.

B Dedicated "Setting and Monitoring Tool"

N
L LT T — P B Seby Corttor Taring wad Mastany Tisd 170 - [New rqwsins st N -

CPUO Module

Safety plug Safety input

e

Emergency
stop button

Safety controller

* Compatible with safety controller-to-safety controller network Flexi Link

Safety communications between safety controllers can be easily established at a low
cost just by connecting the CPU modules with dedicated cables (Flexi Link cables). Flexi
Link allows up to four safety controllers to communicate each other.

switch

—

Light curtain

% i Enabling

Magnetic contactor
(motor starter)

| Safety output |
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m Basic Configuration of Safety Controller )

Screw-in replacement terminal block WS0-TBS4

Setting and Monitoring Tool CPU module memory plug
SW1DNN-WSOADR-B WS0-MPLO Spring clamp replacement terminal block WS0-TBC4

o ur

Safety I/O module
WSO0-XTIO

MITSUBISHI LHIL L) (it Safety input module
WSO0-XTDI

/ L i "
QL5 l x \
RS-232 cable connecting to CPU module M Ly
WS0-C20R2 = ! X & Safety relay output module
i el v i e WS0-4RO
USB/RS-232 conversion cable - e
WS0-UC-232A b on cicn] s s 7 | 11
. RS-232 cable connecting to
CPU module WS0-C20R2 Ethernet interface module WS0-GETH
HMI (GOT)

CPU module WS0-CPUO
CPU module (with EFI) WS0-CPU1 (compatible with Flexi Link)

CC-Link interface module WS0-GCC1




m Basic Configuration of Safety Controller

B Compact safety controller with flexible expandability

- Up to 12 safety input modules and I/O modules, 4 safety relay output modules, and 2 network modules can be
added.

- The number of I/O points can be expanded up to 144 (single input).

Safety input: 96 points (single input) + safety output: 48 points (single output)
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m Safety Control can be Easily Added to Existing MELSEC Programmable Controllers (CC-Link/Ethernet) )

With a safety controller connected to CC-Link, the existing MELSEC-Q/L programmable controller can execute safety control.
Furthermore, operation status and error status of the safety controller can be monitored with the existing MELSEC-Q/L
programmable controller.

Visualization in safety can be enhanced, <Network interface-compatible function>
and this improves the efficiency in identifying (C-Link B
an emergency stop factor and investigating a faulty spot. (WS0-GCC1)  (WSO-GETH)
programmable | information | O O
controller/personal
WS0-GCC1 computer Data O O
MELSEC-Q I AR notification
Setting and Connection ) O
Monitoring tool via network

Slave Slave

station station

A A

CC-Link interface module WS0-GCC1

| HUB *Only with a parameter setting, this module allows the MELSEC
product to monitor the safety controller and can send data to
the product.

Ethernet WSO0-GETH *With this module, a safety controller can be added to the

existing CC-Link network as a remote device station.

Ethernet interface module WS0-GETH

*This module allows remote maintenance using the Setting and
Monitoring Tool.

MELSEC-Q




@EERN summary

In this chapter, you have learned:
+ Safety Controller
* Features of Safety Controller
* Basic Configuration of Safety Controller

« Safety Control can be Easily Added to Existing MELSEC Programmable Controllers (CC-Link/Ethernet)

Important points

The contents you learned in this chapter are listed below.

Safety Controller * This section describes cases when a safety controller is used.

T NI SET A @eNiTel [T« This section describes features of the safety controller.

Basic Configuration of Safety

* This section describes the basic configuration of the safety controller.
Controller

Safety Control can be Easily

Added to Existing MELSEC * This section describes how to add safety control to the existing MELSEC programmable
Programmable Controllers controller.

(CC-Link/Ethernet)




S Cl P System Construction

This chapter describes the system configuration constructed in this course.

2.1 System Image
2.2 Wiring
2.3 Summary of This Chapter




System Image

This section describes the overview of the safety system used in this course.

B Part of an assembly line for automobile bodies

Figure. Application image

Operation

1.When light beams of the light curtain are cut off, the line stops.
2.When the door is opened, the line stops.

3.Pressing the emergency stop switch stops the line.

* This e-Learning takes a simple example in which the motor is
turned ON or OFF as operation control of the line.




@ER wiring )

This section shows a device wiring diagram.

Emergency
Light curtain stop PB Reset PB | |Contactless switch | | Safety switch |
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| Motor [ Reset LED [ RUN lamp | STOP lamp
(green) (red)

Figure. Device wiring



@l summary

In this chapter, you have learned:
+ System Image

* Wiring

Important points

The contents you learned in this chapter are listed below.

System Image * This section describes the overview of the safety system used in this course.

Wiring * This section describes the wiring of the safety system used in this course.




Connection Check of Safety Controller and Personal Computer)

This chapter provides the setting method to connect a safety controller and personal computer and the check method.

3.1 Connecting Safety Controller and Personal Computer
3.2 Operation on Setting and Monitoring Tool
3.3 Summary of This Chapter




Connecting Safety Controller and Personal Computer

Connect a safety controller and personal computer in either of the following two ways.

B RS232C connection

RS232C - USB cable

Personal computer

Safety controller

B Ethernet connection

HUB

Personal computer

Safety controller



m Operation on Setting and Monitoring Tool

(1) Start the Setting and Monitoring tool for the safety controller.

* The following is for the RS232C connection.

8
. Safety Controller Setting and Monitoring Tool 1.7.0 - [New project]<unsaved >

Project  Device  Extras

-8 B | £ comsettings B connect B13 visconnect | gy Transter g Uplond | BE -

Open existing projec file
Load a project file

Connect o physical device

Connect to a station. If no project has been loaded, one will be created
automatically.

Create new project
Create a project with a MELSEC-WS or Flexi Line station.

. @

Create new Flexi Link project
Create a project with Flexi Link stations. Up to 4 siations.can be.

configured.
Click "Edit com. Interface settings".

I Edit com. interface settings
Configure the communication between PC and MELSEC-WS

N




Operation on Setting and Monitoring Tool

(2) Set a connection profile.

This section describes how to set a connection profile of a safety controller and personal computer.

-
B safety Controller Setting and Monitoring Tool 1.7.0 - [New project]<unsaved > BN

Project  Device  Extras

- a Ifll f Comn settings mConne:t EDi:—ccnne:t ‘5] Transfer '_{  Upload é -

Open existing project file " Connection settings ==
Load a project file 'i?o Add COM conncetion profile @‘,A:‘m TCP/IP connection profile io Add USB connection profile % Check all connection prefiles j}l Network settings
Standard Serial Part: COM1
Pb % COM. d B ’ A QN il

Connect to physical device

Connect to a station. If no project has been loaded, one will be crez
automatically.
I a2

Create new project

Create a project with a MELSEC-WS or Flexi Line station.

bw Flexi Link project

C|ICk "Edit com. Interface settings". oject with Flexi Link stations. Up to 4 stations can be

NIE":“ interface seffings I

Edil com. interiace sethings
Fctive connection To configure the comection, please procesd as follows:
Canfigure the communication between PG and MELSEC-WS f* Standard

a] Choase connection iype ’?ﬂ % UD
v

Checl comedtion to controller.

?ﬂ Serial pott - hdeteminate conrection state

Seial - COM auto detecton
Port: COM1
Baud rate: Auto scan

Adtivats cennaction prefils

Press this button to save the cornecticn

Connection profile not saved inthe project profile in the project file

OBEO
s E®©

Edit cornection profie

[




m Operation on Setting and Monitoring Tool )

(3) Check the connection profile.

"."’ Conneclion settings =l
i?eAdd COM connection profile %Add TCPR/IP connection profile %Add USB connection profile v Check all connection profiles }_‘ Metwork settings
Standard Serial Port: COM1
(a4 Yo COMa . I < O~ 3o

Active connection Te configure the cornection, please procesd as follows:

Stendard
f* Stenda B e it e ?0 @D

W;:ﬂa Seral port - hdeteminate conrection state Q ek sereamction e cortler >
Serial - COMauto detecton
Port: COM1 =
?:::g;n?r:ﬂlgef:t saved inthe project Sy.mbal M\Eaﬂ Ing
H Save profile with the current project
@ Activate profile
Y Edit profile
o Remove profile
v Check connection
Symbols for editing the connection profiles in the Connection
settings dialog box




m Operation on Setting and Monitoring Tool )

(4) Edit the connection profile.

Select the "Modify Profile" icon.

& Connection settings

’f?o Add COM connection profie % Add TCP/IP connection profile 60 Adg USB connection profle 4 Check al connection profiles M Netwark scttings

Click the "Modify Profile" icon.

Change connection profile

Ertry name

Standard|

Active connection To corfigure the comection, please procesd as follows
f* Standard
El Choose connection ype ’@Q
Seial pot - hdeteminate canrection state Sernial port
Yo B tiia it s v ] D .
Seiial - COM awto detecton — ~ | i
2oam Lor B pctiete correctonproile @ COM auto detection [¥| COM avto detection
Baud mte: At
e [[] Pressthisbuttonto save the comnection |4
Connection profile not saved inthe project profilz in the project file
B cir somnostion profie b

115200 [¥] Auto scan

U

Lok | [ Cancel




m Operation on Setting and Monitoring Tool

(5) Conduct a communication test.

" Cennection settings = ech
Add COM connection profile Add TCP/IP connection prefile Add U5B connection piofile Check all connection profiles 1 MNetwork settings
Yo rofic o ¥ prale: W » 9
Standard Serial Pari: COM1
ﬁ % COM B: A @S v
Click the " icati "
Ick the "communication test” icon.
) I
¢~ Connaction settings . El ﬁ
"—-F Add COM connection profile \.- , Add TCP/P connection prefile @ &dd USE connection profile % Check all connection profiles Mewerk settings
et _ i
ﬁ ‘-& At 2 v
Active connection

P Stendard

% Sedal port - hdeteminate conrection state

Sedial - COM auto detecton
Pott: COM1
Baud rate: Asto scan

Connection profile not saved inthe project.

Active cormection To corfigure the connection, pleese procesd asfollows:

ﬁ Diefoutt
3 cnoose conneciion type E?o % %

? Serial pott - Indeteminate connection state
@ Chads cornaction to controlier,

Serial - COM auto detection
Port: COMT
Baud rate: Auto scan

Cornection profie nat saved in the project

Actvate cornection profie

Press this button to save the conrection
profile in the project file

Edit connection profile:

L 0a0i
¢ E @ <

The check status is displayed.

Scanning baud rat=s ! s




m Operation on Setting and Monitoring Tool

(6) Check the communication test result (succeeded).

Communication test succeeded

o menmE _-- 9 =
o covpmen o RAPDRRER W cEERoEE Paooome 00 __--—""
Standard WrE ot W __—-—--
~ |'§b COME #hm #t: - aseE @S 0 v
RIS BRI BB E To TR
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27) - CoMEBtEs T sEsiEme e @
£k BRIER O O ICEREARETE Y
SEEEI N I MCIREEN A R s R
SEE - s ~<y
~ Ts< ~
~ S~
~ -~
s ~
SO ESRAIRE s

f# Standard

ST |+
Y 7

WIFIL - COMB Bhtgin
b COM7
=l-t: BEHER

R TN I FTFENE R Ao




m Operation on Setting and Monitoring Tool

(7) Check the communication test result (failed).

Communication test failed

.

-

o . " =
& Conneclion scitings -
2 -

Dofault

T
Vi3 COM auto detection

=
——

! -
?@ Add COM connectign p'rbﬁre Add TCP/IP connection profile %A:Id USB connection profile & Check all comqmon.preﬁler 33 Metwork settings
J e

ad

Auto-seaT

p——
-
e

Active conrection

% Sanial port - Emor ozeumed duting cornact

Sena - COM auta detection
Port: COM3
Baud mie: Auto scan

Connection profils not saved nthe project.

%S'gii Port: coms ===
P Ton

@ N 0 &

Remedy
When the connection failed

1.Check if the cable is correctly

| connected.

1.Check if the driver is correctly

-——__
E—
Poafaul Il IS
-

installed.

To cerfigure the cornection, pleass pracesd as follows:

8 —ssmgomectionses Vo b %o

[ e o

B s o @
Active connection

ﬁ Default

'f;'.iﬂ Serial port - Emor occumed during connect

Serial - COM auto detection

Port: COM3
Baud rate: Auto scan

Connection profile not saved in the project.




@EER summary

In this chapter, you have learned:
» Connecting Safety Controller and Personal Computer

» Operation on the Setting and Monitoring Tool (Connection Profile Specification)

Important points

The contents you learned in this chapter are listed below.

(@l ap[lailp e SET =A@l ati oISl -+ This section describes how to connect a safety controller and personal computer (RS-232C or
and Personal Computer Ethernet).

Operation on the Setting
and Monitoring Tool
(Connection Profile
Specification)

* This section describes the operation on the Setting and Monitoring Tool.




S New Project Creation

This chapter provides how to create projects for a safety controller.

4.1 New Project Creation

4.2 Hardware Setting

4.3 Pasting Elements and Setting Parameters
4.4 Tag Name Edit

4.5 Logic Creation

4.6 Project Simulation

4.7 Project Report Creation

4.8 Summary of This Chapter




4.1 New Project Creation

Select "Create new project”.

r
B Safety Controller Setting and Manitoring Tool 17.0 - [New project] <unsaved >

Project Device  Extras
A - tf % f‘ Com settings Bﬂ(onnect j;‘:’Di:-ccnned ’f‘l‘H Transer 4

) Upload g -

Open existing project file

ﬁ Load a projectfile

p
Progress

M sefery Controller Sesting and Took L7 - [}
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nect to ical device

ct".

bect to a station. I no project has been loaded, one will be creg|
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Click "Create new proje
S

—

‘ Hardware corfiguration |20 =

= O modules

Create new project
i * Create a project with a MELSEC-WS or Flexi Line station

(= P CPU3

Messages

| o Initiglize station

Flavigion Wi = Viw v Vi
W ER : 3 3

Create new Flexi Link project
Create a project with Flexi Link stations. Up to 4 stations can be
configured.

o

E Network Modules.

Edit com_interface settings
Configure the communication between PC and MELSEC-WS

s
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m Hardware Setting

Select modules (CPU1, GETH, and XTIO) used in the hardware setting.
(Clicking the icon of a module pastes the module on the right edge.)

T T —

& OV modules

i B P g B D130
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Pasting Elements and Setting Parameters

Set elements on the safety controller according to the device wiring.

— Activate the "Element

s" tag.

-
@ Safety Controller Setting and Monitoring Tool 1.7.0 - [New project]<unsaved>

=" Elﬁ

Project Device

Extras

= @ Inputtypes

oo
v
R
IEI=:z

“H

Contr

ESPE

*Ei
b = |
o
o
oy
I
°E)
°p

ol devices

Safety switches
Interlocks

Potential free contacts and restart

C4m00

Safety light curtain, type 4
C2e00

Safety light curtain, type 2
MA000

Multibeam =afety light barrier, type 4
M2000

Mullibeam Safety Light Barrier, Type &
53000

Safety laser scanner, type 3
S300

Safety laser scanner, type 3
5300 Mini

Safety laser scanner, type 3
V300

Safety camers sysiem, fvpe 3
MiniTwin

MiniTwin curlain
SUNX_SF4B/5F4C

Safety Light Curtain, Type 4
SUNX_SFIB

Click "Elements".

ht Curtain, Type 2
3-A

er Scanner, Type 3
468

ight Curtain, Type 4

4 NV

11} | ¥

Modules |8 Flements Mg Info & Partial applications

-

Parking area

s‘ziﬁ‘?- - al lg ﬁ Com settings wCUnnect EDisconnen *ﬁ.HTrarsfer i

. Hardware configuration @- Legic editor H GETH network module [13]

I
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Upload

Report
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Pasting an Element of the Light Curtain

— Select [Input types] - [ESPE], and paste [MiniTwin, MiniTwin curtain] to the terminals I1 and 12.

V. Safety Controller Setting and Monitoring Tool 1.7.0 - [New project]<unsaved> @M
Project Device Extras

4 al Q f Comn settings wCUnnect EDisconnect “i;” Transfer (_I-J Uploa]
BB Hordwore configuration | 3@ Logic editor ]:;:ﬂ GETH network module [13]

I

Drag and drop (Paste this element

to the terminals I1 and 12.) 1 module

= @ Inputtypes - [0 | 0= 11 | =
d
2] J Control devices
| % Rev. V 2.xx 1.0 Rev. V 2.xx
[E2] a Safety switche
® E Interlock @ 24| ov
E "
=] =g= Potengffiree contacts and restart ﬁﬂgj ad] ov
B =] ESP] B
El . E
@ ce 4000 -
E=1 safety tight curtair, type 4 = @
[
Cc2000 e
PORT1
Safety light curtain, type 2
MA000 =
Multibeam =afety light barrier, type 4 PWlR
M2000
Mullibeam Safety Light Barrier, Type & HIR AT
@ 53000 |
‘é‘ Safety laser scanner, type 3 LINKIACT 2
o 5300 £300 GETH L
Safety laser scanner, type 3 s
e 5300 Mini | 7]
3 Safety laser scanner, type 3
A V300 _PoRT2
B@ Safety camers sysiem, fvpe 3 A Blla B/ |
o Jlinie MiniTwin \
E] MiniTwin curlain
@) 1 SUNX_SF4BISF4C
Il cafety Light Curtain, Type 4 L4
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m Setting the Parameter of the Light Curtain

Double-click the element of the light curtain to set the parameter.
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m Pasting an Element of the Emergency Stop Push-Button Switch )

Select [Input types] - [Control devices], and paste [E-Stop, ES21, Single channel] to the terminal I3.
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m Setting the Parameter of the Emergency Stop Push-Button Switch)

Double-click the element of the emergency stop push-button switch to set the parameter.
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Pasting an Element of the Reset Switch

Select [Input types] - [Potential free contacts and restart], and paste [Reset, Single channel] to the terminal I4.
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m Setting the Parameter of the Reset Switch

Double-click the element of the reset switch to set the parameter.
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Pasting an Element of the Contactless Safety Door Switch

)

Select [Input types] - [Non contact switches], and paste [RE13/RE23/RE27, Reed switch, dual channel,
equivalent] to the terminals I5 and I6.
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m Setting the Parameter of the Contactless Safety Door Switch )

Double-click the element of the contactless safety door switch to set the parameter.
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m Pasting an Element of the Safety Door Switch

Set an element to the safety controller, like the real device.
— Select [Input types] - [Safety switches], and paste [Safety switches, Dual channel] to the terminals I7 and I8.
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m Setting the Parameter of the Safety Door Switch

Double-click the element of the safety door switch to set the parameter.
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m Pasting an Element of the Motor

Set an element to the safety controller, like the real device.
— Select [Output types] - [Electrical symbols], and paste [Motor contactor, Single channel] to the terminal Q1.
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m Setting the Parameter of the Motor

Double-click the element of the motor to set the parameter.
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m Pasting an Element of the Lamp

Set an element to the safety controller, like the real device.
— Select [Output types] - [Electrical symbols], and paste [Lamp, Single channel] to the terminals Q2, Q3, and Q4.
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m Setting the Parameter of the Lamp )

Double-click the element of the lamp to set the parameter.
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m Tag Name Edit

Edit tag names as necessary.
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m Logic Creation

Program on the Logic editor.

Programming (Pasting Inputs)

(1) Switch the view to the Logic editor view. — (2) Click the "Inputs” tag. — (3) Register the inputs.
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m Programming (Pasting Function Blocks) )

(1) Activate the "Function block" tag. — (2) Paste function blocks.
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m Description of FBs Used

Overview Registration hierarchy
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Programming (Pasting Outputs)

(1) Activate the "Outputs" tag. — (2) Register the outputs.
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m Programming (Changing the Number of Input Fields of Function Blocks) )

- Increase the number of input fields of the Reset function block.
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m Programming (Changing the Number of Output Fields of Function Blocks) )

— Increase the number of output fields of the Routing function block.

(" satety Controller Setting and Monitaring Toot 1.7.0 - [New project]<unsaved

Project Device Ertras

- 0 B |7 com sertings annnen D13 cisconnect | Py Transier oy pias |85+

B Herdwars configuration | Logic editer MGFI’H network module [13] %] Report ) Disgrosses B Dots Recarder

T
el

|
|
CPU1 module i

A Configuretion is imvalid |

=l

1 ;s  REE 9 IEEES &
mUEETHIl 000 e e e e e

0 matria Tn/Out summary page ﬁ Page 1
= 1 xmorn Zebshine Shliciai :

¥ 31 motor XTI

5 CPU marker

2 & b &

. mmkhx‘.uu.l?!' e

UMW erpmemmETOR

03 f'ﬂ MiniTwn. ATIO]
: (1) Double-click the

Routing 1:N FB.

0 Inputs B Fuet (@ outo . @ Dy @ FE0 ﬁ ‘[ N e ||i

Operator 335 Off

Input / Ouiput Settigs

(2) Change the number
of outputs to 3 in
"Input/Output Settings".

Mumber of inpuis: //
ke of outpus: 7~ -
1
2
4
) 5
Optieral outout @ Satety Ccommdar Setting and Mantterng Tool 17.0 - [Nes proyect) comssued =
s £t [} Bt B e
Lo Fatl ™ 80 M| 2 comns Do M s By tmit Bt R+ |
! B Hom conbgursiion 0 Lagic mitar ([ ETH Astverk medule 3] (S Repet G Dingnastics K Date Rncorder CPU1 module |

e

o~ ]
= | GETH[1Z]

= xmapy

rists QrFina @ oup. @ Du. @ FER ||_|

£ =

g @

W - REOT 9o $FEIH R

YD matie | le0ut sunmary page g, Page 1

U B ESUTIONLAR
8 Sty swifch AT 17 8

13 REISRERREITATION

i Configurstion i s |

(3) The number of output fields
of the Routing 1:N FB has been
changed to 3.

Operatoe 15 Offlee | Setting and Monitring Tool configurebon is nat verifed |




Programming (Connecting Inputs, FBs, and Outputs)

— Connect the inputs, function blocks, and outputs as shown in the following figure.
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m Project Simulation
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Project Report Creation

B Report creation procedure

(1) Click the Report button to open the Report view.

(2) Activate or deactivate the check boxes for the components
that shall be included in the report in the selection list on the
left-hand side.

(3) After you have completed your selection, click Refresh report.

The report is now assembled and displayed in the right-hand
window section.

B How to save or print a report
The report can be printed or saved as PDF.

+ To save the report as PDF, click the Save button.

+ To print the report, click the Print button.

A PDF preview of the report will be created that you can subsequently

print.
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@I summary

In this chapter, you have learned:

New Project Creation

Hardware Setting

Pasting Elements and Setting Parameters
Tag Name Edit

Logic Creation

Project Simulation

Project Report Creation

Important points

The contents you learned in this chapter are listed below.

New Project Creation * This section describes how to create a new project using the Setting and Monitoring Tool.

Hardware Setting * This section describes how to select modules in the hardware setting.

Pasting Elements and
Setting Parameters

* This section describes how to paste elements and set parameters.

Tag Name Edit * This section describes how to edit tag names.

Logic Creation * This section describes how to program on the Logic editor.

Project Simulation * This section describes how to simulate projects.

Project Report Creation * This section describes how to create and save or print project reports.




ETIC &N Project Download

This chapter provides how to download projects to a safety controller and verify the projects.

5.1 Connection with Safety Controller

5.2 Project Download

5.3 Project Verification

5.4 Project Comparison between Safety Controller and Tool
5.5 Summary of This Chapter




Connection with Safety Controller )
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a Project Download
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Project Download
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a Project Verification

)

* If verification processing has not been completed, the CPU module remains in the STOP state at the next power-on.
To run the CPU module at the next power-on, verification processing is required.
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“ Project Comparison between Safety Controller and Tool
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« If a verified project is downloaded, the verification-completed status is kept.
Verifying the project again is not required.
» If a project that is not verified yet is downloaded, the verification is required.




@A summary

In this chapter, you have learned:
« Connection with Safety Controller
* Project Download
* Project Verification

* Project Comparison between Safety Controller and Tool

Important points

The contents you learned in this chapter are listed below.

Connection with Safety

* This section describes how to connect a personal computer and safety controller.
Controller

Project Download * This section describes how to download projects.

Project Verification * This section describes how to verify projects.

Project Comparison

between Safety Controller * This section describes project comparison views corresponding to the verification results.
and Tool




e Safety Controller Connection/Disconnection

This chapter provides how to connect and disconnect a safety controller.

6.1 Connection with Safety Controller
6.2 Disconnection

6.3 Reconnection

6.4 Summary of This Chapter




Connection with Safety Controller )

Connect a safety controller and personal computer by RS-232, and power on the safety controller.
Then, start the Setting and Monitoring Tool, and select the following "Connect to physical device".

(1) Select Connect to physical device.
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Connection with Safety Controller )

(2) Upload the setting.

The Setting and Monitoring Tool will ask whether the
setting shall be uploaded.

Click "Yes" to upload the setting.
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m Disconnection

To change the setting, activate the offline mode by clicking Disconnect.
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m Reconnection
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@ summary

In this chapter, you have learned:
« Connection with Safety Controller
+ Disconnection

* Reconnection

Important points

The contents you learned in this chapter are listed below.

Connection with Safety
Controller

* This section describes how to connect a safety controller and personal computer

Disconnection * This section describes how to disconnect a safety controller from a personal computer

Reconnection * This section describes how to reconnect a safety controller and personal computer




System Operation Check

This chapter provides how to check the safety controller operation.

7.1 System Operation Check

7.2 Program Description

7.3 Operating Safety Input Devices

7.4 Transition of System Operating State
7.5 Program Description

7.6 Error Diagnostics

7.7 Summary of This Chapter




System Operation Check
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7.2 Program Description )

If no safety input device is operated and have malfunction after power-on of the safety controller,
the components enter the following status.

RUN lamp (= green lamp) OFF

STOP lamp (= red lamp) ON

Motor Stop

Reset lamp ON flashing
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Operating Safety Input Devices )

B Operating the emergency stop switch

* Holding the emergency stop switch activates a trouble signal. — Press the é
2

emergency stop switch.

+ After the emergency stop switch is restored, pressing the reset lamp or switch
clears the trouble signal.
— Restore the emergency stop switch. ‘@—“’é

Application: To stop the operation of the hazard source when the emergency
stop switch is pressed because danger is found

B Operating the contactless safety switch

=
+ Separating the pieces of the contactless safety switch activates a - - '

trouble signal.

* After the pieces of the contactless safety switch are brought closer, :
pressing the reset lamp or switch clears the trouble signal. ' ' — .

Application: To stop the operation of the hazard source when the door
installed to the safety fence is opened




7.3 Operating Safety Input Devices

B Operating the safety switch

* Pulling out the safety switch activates a trouble signal.
— Pull out the actuator from the safety door switch.

 After the safety switch is inserted back, pressing the reset lamp or
switch clears the trouble signal.
— Return the pulled-out actuator.

Application: To stop the operation of the hazard source when the door
installed to the safety fence is opened

B Operating the light curtain

* Obstructing the light beam of the light curtain by placing an object
activates the trouble signal.
— Obstruct the light beams of the light curtain.

 After the object obstructing the light beam of the light curtain is
removed, pressing the reset lamp or switch clears the trouble signal.
— Remove the object obstructing the light beam of the light curtain.

Application: To stop the operation of the hazard source when entry of an
operator from an opening is detected




7.4 Transition of System Operating State )

(Power—on of the safety controlleD

) 4

Operation m

input device

Yes

\ 4

(3) After a safety input device is
(1) Immediately after the power-on (no operated

device is operated)
Operation of a safety
Clearing the operation of input device

the safety input device

(4) After clearing the operation of the
safety input device

Reset operation

(2) Reset state (during operation: motor rotation)




Program Description )
Immediately after the power-on (no device is operated) )

If no safety input device is operated and have malfunction after power-on of the safety controller, the
components enter the following status.

RUN lamp (= green lamp) OFF

STOP lamp (= red lamp) ON

Motor Stop

Reset lamp ON flashing
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Reset state (during operation: motor rotation) )

If no safety input device is operated and have malfunction, the following the components enter the following
status when the reset switch is operated.

RUN lamp (= green lamp) OFF - ON

STOP lamp (= red lamp) ON — OFF

Motor Stop — Rotation

Reset lamp ON flashing — Off
P
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After a safety input device is operated )

m After operating the emergency stop switch

If the emergency stop switch is pressed during operation, the components enter the following status.

RUN lamp (= green lamp) ON - OFF

STOP lamp (= red lamp) OFF — ON

Motor Rotation — Stop

Reset lamp OFF
P
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After a safety input device is operated )

B After operating the safety switch
If the actuator of the safety switch is pulled out during operation, the components enter the following status.

RUN lamp (= green lamp) ON - OFF
STOP lamp (= red lamp) OFF — ON
Motor Rotation — Stop
Reset lamp OFF
e
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e |\ . e
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After a safety input device is operated

B After operating the contactless safety switch
If the pieces of the contactless safety switch are separated during operation, the components enter the following status.

)

RUN lamp (= green lamp) ON — OFF

STOP lamp (= red lamp) OFF — ON

Motor Rotation — Stop

Reset lamp OFF
P
3 ........................................................................
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7.5.3 After a safety input device is operated )

B After operating the light curtain

If the light beam of the light curtain is obstructed during operation, the components enter the following status.

RUN lamp (= green lamp) ON — OFF

STOP lamp (= red lamp) OFF — ON

Motor Rotation — Stop

Reset lamp OFF
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After clearing the operation of the safety input device )

If a safety input device is operated and then the operation is cleared, the components enter the following status.

RUN lamp (= green lamp) OFF

STOP lamp (= red lamp) ON

Motor Stop

Reset lamp OFF — ON flashing
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7.6

Error Diagnostics

Diagnostic results and operation of the safety controller can be checked on the Setting and Monitoring Tool.

The devices can be monitored.
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Summary

In this chapter, you have learned

+ System Operation Check

* Program Description

« Operating Safety Input Devices

+ Transition of System Operating State

* Program Description

* Error Diagnostics

Important points

The contents you learned in

this chapter are listed below.

Program Description

* This section describes the program status when safety input devices are not operated.

Operating Safety Input
Devices

* This section describes the operation and applications of safety input devices

Transition of System

Operating State

* This section describes transition of the system operating state in the flowchart.

Program Description

* This section describes the program status when safety input devices are operated.

Error Diagnostics

* This section describes the view for error diagnostics.




Final Test )

Now that you have completed all of the lessons of the SAFETY CONTROLLER BASIC Course, you are ready to take the final
test. If you are unclear on any of the topics covered, please take this opportunity to review those topics.

There are a total of 6 questions (6 items) in this Final Test.

You can take the final test as many times as you like.

How to score the test
After selecting the answer, make sure to click the Answer button. Failure to do so will not score the test.

(Regarded as unanswered questions.)

Score results
The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail

result will appear on the score page.

Cormect answers : 3
Total questions : 10
k To pass the test, 60% of correct
answers is required.
Parcentage 30%
Proceed ] ’ Review ] [ Retry ]

+ Click the Proceed button to exit the test.
« Click the Review button to review the test. (Correct answer check)
 Click the Retry button to retry the test multiple times.



You have completed the SAFETY CONTROLLER BASIC Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in
this course is useful for configuring systems in the future.

You can review the course as many times as you want.




