SAFETY CONTROLLER BASIC

COURSE

This course is intended for beginners of safety
controllers who understand safety basics.
Click the Next button at the upper right of the
screen to proceed to the next page.



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 that you have completed the following courses or have equivalent knowledge.

e YOUR FIRST FACTORY AUTOMATION (SAFETY OF MACHINERY)




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 Go to the next page.

Back to the previous page Back to the previous page.

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

Exit the learning

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



m 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.
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_ 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 1/0 modules and 2 network interface modules can be connected.
The safety /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"
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_ Basic Configuration of Safety Controller

Setting and Monitoring Tool CPU module memory plug

Screw-in replacement terminal block WS0-TBS4
SWIDNN-WS0ADR-B WS50-MPLO Spring clamp replacement terminal block WS0-TBC4

Bl

Serial port cable for CPU connection
WSs0-C20R2

USB/serial port conversion cable
WS0-UC-232A

Serial port cable for CPU
connection WS0-C20R2

HMI{GOT)

Safety 1/0 module
WS0-XTIO

Safety input module
WS50-XTDI

Safety relay output module
WS50-4RO

Ethernet interface module WS0-GETH

CPU module WS0-CPUQ
CPU module {with EFI) WS0-CPU1 {compatible with Flexi Link)

CC-Link interface module WS0-GCC1




_ Basic Configuration of Safety Controller

B Compact safety controller with flexible expandability

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

e 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)

o=@




_ 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, and this improves the efficiency in identifying an emergency stop factor and
investigating a faulty spot.

<Metwork interface-compatible function>

CC-Linkd Ethernet :
(wso-Gcc1)  (WSO0-GETH)
Monitoring o
Programmable information
controller/personal
computer Data o)
notification
Setting and Connection o
Menitering tool via network

MELSEC-Q

Device Device
Station Station

A A

WS50-GCC1

HUB

MELSEC-Q

Ethernet

—Gm CC-Link interface module WS0-GCC1

* Only with a parameter setting, this module allows the MELSEC

product to monitor the safety controller and can send data to
the product.

WS0-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

m Monitoring Tool.

¥ —gouipu



In this chapter, you have learned:

e Safety Controller
e Features of Safety Controller
e Basic Configuration of Safety Controller

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



m 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.

H Part of an assembly line for automobile bodies

Figure. Application image

Set the following conditions to stop the production line safely.
e The light curtain is obstructed.
e The door opens.

e The emergency stop switch is pressed.




This section shows a device wiring diagram.
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In this chapter, you have learned:

e System Image

e Wiring



m 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.

Hl RS232C connection

RS232C - USB cable

Personal computer

Safety controller

H Ethernet connection

HUB

Personal computer

Safety controller



_ Operation on Setting and Monitoring Tool

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

* The following is for the RS232C connection.
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_ 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.
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_ Operation on Setting and Monitoring Tool

(3) Check the connection profile.

& Connection settings iz
?ﬂl Add COM ¢onmction profily % Add TCRAP connegtson piolds *)Md USE connectesn picfde %F Check all connction prefies "ﬁ Mutwearik Bettings |
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Y Edit profile
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Symbals for editing the connection profiles in the Connection
settings dialog box




_ Operation on Setting and Monitoring Tool )

(4) Edit the connection profile.

Select the "Modify Profile" icon.

& Coneomion semings [y
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_ Operation on Setting and Monitoring Tool

(5) Conduct a communication test.
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_ Operation on Setting and Monitoring Tool

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

Communication test succeeded = Serial
ST COM auto detection

& Connection settings e, e
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_ Operation on Setting and Monitoring Tool

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

Communication test failed

o

Senial
COM auto detection

Remedy
When the connection failed

-
-

& Connection sattings -
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a
a f» Default

?@ Serial port - Errar occurred during connect
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In this chapter, you have learned:

e Connecting Safety Controller and Personal Computer

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



o ETITX B New Project Creation

This chapter provides how to create projects for a safety controller.
Let's create a project with the system configuration described in Chapter 2.

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




_ New Project Creation )

Select "Create new project".
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_ 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.)
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* In actual use, configure the settings according to the version of the device to be used.



_ Pasting Elements and Setting Parameters

Set elements on the safety controller according to the device wiring.
— Activate the "Elements" tag.
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“ Pasting an Element of the Light Curtain

— Select [Input types] - [ESPE], and paste [MiniTwin, Safety light curtain] to the terminals I1 and 12.
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a Setting the Parameter of the Light Curtain

Double-click the element of the light curtain to set the parameter.

B Seety Contsoller Semting e Moritnrng Tool L1.0 - [New project]<ussiveds
-hqnt Dovcs  [temn
o -bu &bdwm m(-annm DI cisconnect | g Transter B tpived [ -

B tordearn configuration |30 Logicedtos | GETH netwerk mosue il 1)

5 @ Inptnmes g H a 19 ] a
-J Conir ol devices % PR
.

xi‘ meriochs

P ¥ xR ¥ 2

Salyty wichas

® oy POBSII T COMACIS ANG restart
nlEi (£
alg] cano
S Safety gt curtain, Bype 4

*jg &

oo
Safuty gt cunmn, type 2
L

Double-click
“MiniTwin curtain®.

L] L
I ] NI DR BBty e BATIeL. g 4
aln] L]
Wb Satety Laght Bacsas Tyge
TN
Sl ey e seanne e
g s
Fafely lager panne fype
L *i' S ey
Safety lnaar scanner, typa 3
L Vo
rﬁ Safety camers syiMm, trpe )

B MnTwn
18l i e
B S sramrc
1 Sarety LigneCunan, Trpe s
@ gy BRI
b Satety Light Contiin, Type 2
un SUMNN_S00-A
Safety Lisar Sawane, Tyoe )
QIE] DEC_3Ea8
Safly Light Certain, Type &
)

I Mosuien o Evrrarts. () irkc: @ Parsal sppivcaborn

o Bagrosias a [hats Recosdes

=

CPU1 module

Element settings

MiniTwin: "MiniTwin™

! 11 12- MiniTwin curtain

Settings |5|.l11mary'|

0K




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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I selety Controber Setling and Mosionng Tol 170 - Plew propec]cunsaved> [= = i
Brajert  Dewice  Edrig
ﬂ-—bu (/"l:nmsmnmml:mﬂ«( i3 rsconnea |Gy Tensster Mg vptess [ -
B Horare conhigunation |40 Loguc eder H GETH network modale (131 |B] Repont o Disgnesiics Sﬁ Dats Pecaider CPU1 module
T
5 @ inptipes a aa a =
H
] oty ol SriCas
.T % e ¥ 20 R W 100 Fow. V3ax
oy ESeISH
rge ESomEEE @
W e
oy frorkinplr &l Element settings “
TpopBan pwich
T e L g E-Stop, ES21: "E-Stop, ES21"
G g Sawetyswiches @ 13 Single channel
-] i’ Imeriocks
 op Potertelires contucts and restart Se;ﬁng; Sll'ﬂﬁ'lw
| EsPe )
g Monconuc switches : i
B g Testatie Typs 3/ Tyge 4 » =1 Tag name |
hw Tore hamd comtrois = Mr. of devices |1 =
W [, Satenymats umgers
] Ii'] Sansor mutieg
d;-&- User moss SWiChes (7] Safety " E
& v Outpat types
= EFlelements i
" ] ONOFF fiter
1Y e e lPatirgaes | [reaction time extendad by fiker time minimum, = Sms )
B 7] OFF-ON fiker
- B Opeontos 1§ OitEne ) Sen [reaction time extended by filker time minimum, = Sms )

[ ok

i




a Pasting an Element of the Reset Switch

Select [Input types] - [Potential free contacts and restart], and paste [Reset, Single channel] to the terminal 14.
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m Setting the Parameter of the Reset Switch

Double-click the element of the reset switch to set the parameter.

"
“ 8
bi’
= S

*
.-

*

<

*
Fo

+
Fd singiechine
T

=
L

&

[=3

Control devices
Safety switches

Inberiac ks

Poterntial Iree CONLICIS and restan

Single channel NO
- Singlecharmel
4 Hinghe channel NC
Singlechumne
Disal channed HO
== Dosmd cranresl
i Desal channel NC
Dral enanrsel
i Demal channed NCNO

Duwal channel complementary

Singlechamnel
Stop
Singlechsnnel
Reeser

Singlechannel
Reset and EDM

EDM

Snglecharmel

Press contact

Single channsl BO
Inductive peamimity awitch
Single crannel O

s’ i Hon contact swiches

@ =y Tesiable Type 2/ Type 4
I Modibes |- Baments. i) inio G Partial aplicabons

= @ Input hpes

a

R, V2 xx

el

M

@

Farlong ares

T Satety Controller Setting and Monitoring Tool 1.7.0 - [New project] cunsaved » eaii=]
Pmject  Qedice  Fddras
- Ep B é‘cﬁﬂmngc I_HCnnnm B1§ piconnect |Gy Tronster Mg upiosd |-
. Hardware configuration |30 Logic editor H GETH netwerk module [13] E Report g Diagnostics ﬁnnmmu CPU1 module

& a

Operator §13 Odfiine il Seming

Rev.V1xx  Rew VIxx n

Element settings

+  Resst "Reset”
‘= 14 Single channsi

Settings | Summany

H Tag name |
'
=

Nr. of devices |1 =

[¥] Sebety element
[7] ONOFF fiter
freaction tima extandad by filer time minimum, = 8ma )

[7] OFF-ON fiter
freaction time extended by filter time minimum, 2 8ms )

|| Blement is connectad to lest cutput

WEEE
SEEE




43.7 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 15 and 16.

) Sy Controler Sesting ared Masitoring Tool 17 - [New preje [ )
Brogect Rewce Entras

8- 8 B &P comuemngs B conneet D1 piscomneer g Trssater B vpieas B -

. Hardware cordiguration | 43¢ Logs: ednce HGHMM\-MH\-N.AH]H i] fepont g Disgnasnacs ﬁ Dats Recorder CPU1 module
Horers a
= & Inpultpes ‘M [5] oa 3l =

d-; Comtral devices
% Aev V2xx A V 1xx Aew. W 2 xx

L] i Sabety swilches

L] !. Infetiocks

g Posentisl free contg

] }EI ESPE

a}HHDﬂ

Drag and drop (Paste this element
to the terminals 15 and 16.)

R 1 REFH/REH
Reea e, sal erannel wetvarees B
01 § REIVREIVREIT

Fees swmien, dusl ehann sl souvien
E" | REXN

Fised witch, dual crannel a-tralect

- IO S0

B tan confuct nteack mducte, zateg
T INAO) wanpke Channel tested

B tan contmctnterack ndust categ
= Tao00) Deret

]

=]

Han confac interack Faniponde cu

Tl gt

Han confact indack anigande s
] : Testable Type 2/ Type 4

g T hand ool

o ‘ Sataty mal & bumpars

B Semacr mung i i
i Uremon s T |

Cperator 125 0ffine i), Setting and Monitosing Tool corfiquration is not vesfied




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 17 and 18.
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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.

T Setety Controller Setting and Monitoring Tool 1.7.0 - [New project] <unsived> =
Propect  Device  Dees

- t_f [= d:ﬂCumimings mtunnﬂl J 1§ Desconnect | g Transfer Wi Upiosd | -
. Hardware configuration | 40k Lege: edtor MGETHnmmE meedule [13] E Feport gl Duagneitics ﬁmmmm CPU1 module

#H @ Inpul types H a 71 ] a -

v Cutput type
- : G FwVim ReVim  Revim
c@ [Electrical symbols

Maled eodilactor @

.
v Snglechannel

"“"" :.;llm‘mlrnrl a‘é
R i oy Drag and drop {Paste this element to
Ve the terminals Q2, Q3, and Q4.

m

Motor
+8 Simglechunng

Lamp
@ Sirglechunng

a? Graphics
- @ Elecirical Symbaols

# [ EFlskements

= §9%  FlexiLine
am

|0 Modues | Exemanss ) Indo [y Pavtial applications

Cperator 1} Offlne Jlh Setting and Monitering Tol configuntion it rot verifsed




m Setting the Parameter of the Lamp )

Double-click the element of the lamp to set the parameter.

(2) Input a tag name.
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_ Tag Name Edit

Edit tag names as necessary.

&
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on the right side of the window.
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_ Logic Creation

Program on the Logic editor.

m 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.

) Safety Controller Setting and Monitoring Tool 1.7.0 - [New project] cunsaved »
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m Description of FBs Used

)

FB used Overview Registration hierarchy
Reset FB FB for reset [Start/Edge] - [Reset]
— Bma gm0 fh—
Falgazs 1 al .@ R ion f
—Ralease 2 o ® - ingd |
Routing 1:N FB The Routing 1: [Logic] - [Routing 1:N]
N function block passes an input signal
L — from a preceding function block to up to
prosal eight output signals.
‘: Outpust 4
F D:ﬂﬁ
F Outpast G

NOT FB

Ingut )

The inverted input value applies at the output.

[Logic] - [NOT]




m 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.
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4.5.7 Programming (Connecting Inputs, FBs, and Outputs) )

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

(2) Click the device to turn on.

';'—-thlﬂrﬂﬂwm':o: 8-
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Figure, Simulation view




4.7 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.

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

e To print the report, click the Print button.
A PDF preview of the report will be created that you can
subsequently print.

(1) Open the Report view.

[ Sadety Controller Setting and Moniscring T|
[ Propect  Deice e

(2) Select.

—

bh'l ytomm:ng. !HEmnn!; § Disconnact |2 g Transter 8 o ||
dwsca conbigurstion A0 Logic wdtor  [F GETH netwerk modde 113]

. Change repert stnacture [y

agort 172872015 2:28:04 PM

(3) Refresh the report.

Report view (part)



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



m 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

B safety Controller Setting and Monitaring Tool 1.7.0 - [New project] cunsaved>
Project  Device  Extras

#- & | & comsens

ED-;'..:-'“&.‘: T4 Transfer
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B
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@ COME Scanning baud rases
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L
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Revision Wime = Wlax w
L] ] & ﬂ
v Out 1 -
= Relays
] Mo+ | Elorre i Indo Gy Pactie
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Ll m »

. Hardware configuration | i Logic editer Ha‘nm miodula [13] H Roaprt CPU1 module
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Module 13

a
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B Mevis
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B sttty Controiler and Monioring Tool 1,7.0 - [New project) < unssreed > e
[ B pevcs s
-l 7 D] comnect I omconnect | P Transter g upiosa | -




_ Project Download

i safety Controfler Setting and Moniaring Tool 1.7.0 - [New project] <unsaved>
Project  Device  Extras

velid configuration / Executing

4 m

Oparator } System Onling |w* Dewvice configuration is verfiad

¥

{4) Click "Yes"

2 - b H:l com sattings 4§ conmect Il;ulmnecr

W Hordware configuration |4 Logic editor [ GETH nebwork

by mordules wth arrors

Module 0 : S
Device
Tas € @ ) Device type MELSEG-WS
Nanery sy @ Tvpe key GPLU1
Frmeare e Serial number 1405 0030 | (2) Input the password.
Hageane @ Default: "MELSECWS"
Versansien 18 User level Pazzward V
Oparatonsl
alatuy

Adminigtratar - l

Madule 13
Device: C h-Dgress
Type code ¥
Seral rumber ®

- ::I':::" " The CPU module *CPU1 module® is currently

: B i (3) Click "Log On". 9 :mr;ﬁggu really want to download the
VersonSiep 1
Elﬂ.l. o c

[ Log on ] [ Log of
Madule 1 =
] Hodules g Eler -ﬂhc B Pt




_ Project Download

Modules a

i safety Controfler Setting and Moniaring Tool 1.7.0 - [New project] <unsaved>

Project Dewice Extras
0 - e, ) com settings 3§ co

@ Hordware configuration | @k Logic editor |2 GETH network madua [13] %] Report

Ol mochules with arrors

a (15 ]
FWVZOl  EWVI0E  PWV2I0

Madule 0 Rev.WIx  RevWixx  FewVim

H
e < S
&
b
@
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durie code:

Frrmware
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Operatonal
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Madule 13
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Walid configuration / Executing
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==

CPU1 module i

Progress

2

Do you want to run the head device "CPUA1
module™?

(5) Click "Yes".




_ 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.

BN Salety Controller Setting and Menforing Tool 1.7.0 - [ New preject |<unseved> L
Praject Devce  Extras

8l Bl comseogs B comect Bffoisconneet | Qg mranster figy upiens |0 -

B Hordware conguracion | A Logic edier Hl.’.!"nmmmmil!'l I__]an o Disgnesties ﬁmam&r CP!llmadulllf

Configuration

(1) Click "Upload and verify configuration™.

Usar graup

Apphcation name oA Progress
Chagisarm. i thi proget OOHTSFTIS °9
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Confguraton date EHTEE 23800 PM
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¥ Upload and verfy result [ =
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i% squal wik the Semng and Mentening Teol "
bt il i et vl Repert 2016/12107 13:04:44 :
s Device configuration is not veried Bill of material
5] aa a

{2) Click "OK".

||ju.p.>. Lam Esnrserrts D Ik iy Partial aeplicaricns
| wakd confguration | Exsduting

(3) Click "Yes".




_ Project Comparison between Safety Controller and Tool )

H Mismatch B Match or verified
B Sobety Concrober Sefting and Menionng Tool 1.7.0 - [Hew project ] cursaved> - o] [ satery Contraler Setming and Manzoring Tool 1.7.0 - [Sew project] cunsaved> - [ ] |
Erojict  Dewice Extras Project [Device  Extras
ﬂbu & com settings |3 Connect mm E.Trm !UUM - - ﬂ-b“ & com settings ] connect !Emm E.Trml!« EUM o -
‘mnm@uﬂm :l}wudhm B oo netwaric mocuie (13) ] Repont CPU1 module B .H-mwm :ﬁancﬁlh o cemh network modude 113] ) Report cpu‘mduhH
)

¢ 9 FWv 20 PNV 108 PNV 218
RevVim RevWim  Rev V2o

Utde goup Ademancpli ol

Aol aton CPUL modde

name

Chacksum in D 1TEFTOS

iy it

Checkium o DITEFTOS

the dewce

Configuration 201&M20T

dxte 143800

B} System is online via "COMM"
o Dwvice configuration is valid
@ Apphcation i rutieng

l]l-\n&.he i Elemerita om va.,:---
alkd configuration | Executing | Admiistrator |12} System Onlin |w* Debvice configuration i virifed

e If a verified project is downloaded, the verification-completed status is kept.
Verifying the project again is not required.

e If a project that is not verified yet is downloaded, the verification is required.




In this chapter, you have learned:

e Connection with Safety Controller
e Project Download
e Project Verification

e Project Comparison between Safety Controller and Tool



o LTI M 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.

3
o
v

Connect 1o a station. fno project hing been loaded, one will be created
automascally.

Croabe nyw projec
Creabs & peopect with 5 MELSEC-WS or Flex Line station

Craok Floxi Link proi
Craabe 8 progect with Flex Link stations. Up 1o 4 stabons can be
configured,

Edi = " 2
Configure the communication between PC and MELSEC-WS

@ Safety Controller Setting and Mositoring Tocd 1.7.0 - [Mew peoject] cunsaveds. =)
Progect  Devace  Estras
i - c-,‘ H ‘d;’ Com settings !HCnnnlct ;l_,; Disconnect ‘I:" Tranafer H__- Upload !-
Progress
Opeen proect file
- g g Load & projsct i Rezet topolo
Click "Connect to physical device", : - @ opaleey

& Connecting to MELSEG Gommunication DTH
&) Scan on MELSEG Gommunication DTM

I Messages
) COMYE Scanning baud rates
@ Scarning baud rates
@ Scanning baud rates
o COMY: Scanning baud rates
) Trving to identify device class
ﬂ Scan request at COMYE: Trying device type Mitsubizhi CPU1 .

—




_ Connection with Safety Controller )

(2) Upload the setting.

The Setting and Monitoring Tool will ask whether the
Progress .
setting shall be uploaded.
Click "Yes" to upload the setting.
Do you want to upload the configuration on
o "CPUA module"?

)

Progress.

[ 6 Perform scan on "CPUT module”
D) Uplasd confiqurstion on "GPL module™

I Safety Contralier Setting and Mandorng ool 1.7.0 - [New praject)cunsaved= s
Project  Device  Exras
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@ Reading Dbject 78 :
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Click "Yes", oo 130248 V2ae 4
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Module 13
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Type code WRLOITH
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L raion
WemenSing 130045 Vi
T o




_ Disconnection )

To change the setting, activate the offline mode by clicking Disconnect.

@ Safuty Controller Satting and Manitaring Toal 1.7.0 - [New project]<unsaved: o 5 ]
Project [evice Extras
& -c‘ H 4 Com settings ]_;_i Connect
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Sevitl number 1168 0018
Mezsages
: l
" Bl VA0EE
A Hardwars
- . 101
warsnsiie 1350248 Wi
Deerasonal
Mook NS external e
Module npat slatus nvakd
Voduie ouput etatys nvalkd
Module 1 =
C =, 3 -— -
[ Modudess g Elemarts i) nfo [y Partial applications
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_ Reconnection

B Safety Contraller Setting and Manitaring Tool 1.7.0 - [New project] <unsaved >

Project  Device  Extras
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* "Connect" can be selected when the tool is not connected with a controller.




In this chapter, you have learned:

e Connection with Safety Controller
e Disconnection

e Reconnection



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




7.1 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.

|eubis 1ndur f3)es

RUN lamp (= green lamp) OFF

STOP lamp (= red lamp) ON

Motor Stop

Reset lamp ON flashing
©

)

&

G

Motor output

Green lamp

Red lamp

Lamp of the reset
button




7.3 Operating Safety Input Devices )

B Operating the emergency stop switch

e Holding the emergency stop switch activates a trouble signal.
— Press the emergency stop switch. ! — !a

o After the emergency stop switch is restored, pressing the reset lamp or switch
clears the trouble signal.
— Restore the emergency stop switch.

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

H Operating the contactless safety switch

e Separating the pieces of the contactless safety switch activates a trouble signal. : :
o 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

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

o 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

H Operating the light curtain

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

e 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

Obstruct the
light beams

Move the
hand away




7.4 Transition of System Operating State )

CPower—on of the safety controller)

k4

Operation m

input device

Yes

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

Operation of a safety
input device

Clearing the operation of
the safety input device

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

Reset operation

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




7.5 Program Description

7.5.1 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.

|eubis yndul fjages

RUN lamp (= green lamp) OFF

STOP lamp (= red lamp) ON

Motor Stop

Reset lamp ON flashing
©

)

&

B

Motor output

Green lamp

Red lamp

Lamp of the reset
button




7.5.2 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

|eubis 1ndur f3)es

Motor Stop — Rotation
Reset lamp ON flashing — Off
©

)

&

B

Motor output

Green lamp

Red lamp

Lamp of the reset
button




753 After a safety input device is operated

H 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

|eubis yndul f)3ges

Motor Rotation — Stop
Reset lamp Off

o

)

.

[Y=]

G

Motor output

Green lamp

Red lamp

Lamp of the reset
button




753 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

N satety switeh xTI00117

|eubis yndul f)3ges

Motor Rotation — Stop
Reset lamp Off

o

)

.

[Y=]

G

Motor output

Green lamp

Red lamp

Lamp of the reset
button




753 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

o

T

2.

A

|8 rerarezare27 xTIO

|eubis yndul f)3ges

Motor output

Green lamp

Red lamp

Lamp of the reset
button




753 After a safety input device is operated

H 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

|eubis yndul f)3ges

| §51 MiniTwin XTIO[]HE2

Motor Rotation — Stop
Reset lamp Off

o

)

.

[Y=]

G

Motor output

Green lamp

Red lamp

Lamp of the reset
button




7.5.4 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.

jeubis yndul fjazes

RUN lamp (= green lamp) OFF

STOP lamp (= red lamp) ON

Motor Stop

Reset lamp Off — ON flashing
i

2

z

A

Motor output

Green lamp

Red lamp

Lamp of the reset
button




7.6 Error Diagnostics

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

Errors can be diagnosad.

The devices can be monitored.

ol 1.7.0 - [New project]<unsaved >

The log of devices connected to the

Project Dewvice  Extra
e - E-' H ‘?}!"Emnsetting uﬁ."rm et

@ Show history | % Filter -
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04226 12/9/2018 £56:21 AM CPU module | Application

3 A
i
&
Iy 04225 12/3/2016 £56:21 AWM CPU module Application
i
A

| Transfer

- Hardware configuration 3} Logic editor HG‘&TH network module [13] 3 Report

safety controller is displayed.
h' q Uplead | B2

CPuL modle

Current operation time: 09:42:37, power cycle: 47 Current: 4, Historical:

Confiuratio- = the memory plug i ncompatible for at least ore safety L0 mo_
& mamory phig it noompatile for at least one satety L0 mo_
in the memery phig is incompatble for at least ore safety 10 mo_ |
on in the memcry plue is rcompatible for at least one safety 10 mo
ion in the memory plug is ncompatible for at least ore sabety L0 mo_

lation ini the mamery plug is rcompatible for at least ore salaty A0 mo_-

Finl 0%:4 1:05 GPU module | Application
a8 194105 | CPU modube | FLEXELIS®

Code 0xD01F4006

Description

Time stamp 09:42:25

Local tima 1292016 §:56:21 AM

Power.up cycles 47

Type Warning (non-volatile)

Source CPU module

Category Application

Information 08 03 00 00

Occurrence counter 1

Power on hour 00:00:12 {12 5)

Operating hours 09:42:25 [34545 g)

Block 8

Register 1]

CPU channel A

Configuration in the memory plug is incompatiite for at least one safety 'O module

I Details

P~ T

Configuration is invalid / Configuration required

Oparator ¥ g CPU module online |« Davice configuration is verified

*e

“.-I.-I.-I.-I.-l.-l.-l.-l.-l.-l.-l.-l.'l..

+*
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|D‘I Q3

Module image

*.-I--I--I--I--I--I-

»

+*

*

.-II-II-II-II-II-II-II-II-II-II-.I-'I-.I--
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1.7 Summary

In this chapter, you have learned:

e System Operation Check

e Program Description

e Operating Safety Input Devices

e Transition of System Operating State
e Program Description

e Error Diagnostics



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.
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.

1 31| a 3 [] 7 [] E] 0

Rty sl Tort 1 N e e Totsl questions: 28
FasiTom 1 ¥ A K4 Comect anpwers: 23
Firall Tawt 3 W
Final Tt 4 | W percentagr B2 %
Firal Tost § W | W

Bartry Firad Teut & L . < |
Firad Tl 7 AR EAR:
FeaiTet® ArAraran; To pass the test, 60% of correct
Firal Test 3 v I answers is required.

Bty Forsl Teat 10 : 1




Final Test 1

In a safety controller (MELSEC-WS), "up to 10" safety I/0 modules can be connected to a CPU module.

Q1




Final Test 2

The Setting and Monitoring Tool, a programming tool for the safety controller, is available for free.

Q1




Final Test 3

The programming language of the Setting and Monitoring Tool for the safety controller is "FBD".

Q1




Final Test 4 )

The report creation function of the Setting and Monitoring Tool for the safety controller can output hardware configurations and
error histories to PDF files.

Q1




Final Test 5

The default password for the user level "Administrator”, which is required for downloading projects in safety controllers, is
"MELSECWS".

Q1




Final Test 6 )

The safety controller cannot be connected with a MELSEC-Q series programmable controller via a network and cannot monitor the
operating status of the programmable controller.

Q1




Final Test 1

In a safety controller (MELSEC-WS), "up to 10" safety I/0 modules can be connected to a CPU module.

Q1




Final Test 2

The Setting and Monitoring Tool, a programming tool for the safety controller, is available for free.

Q1
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Final Test 3

The programming language of the Setting and Monitoring Tool for the safety controller is "FBD".

Q1

0O o




Final Test 4 )

The report creation function of the Setting and Monitoring Tool for the safety controller can output hardware configurations and
error histories to PDF files.

Q1

0O o




Final Test 5

The default password for the user level "Administrator”, which is required for downloading projects in safety controllers, is
"MELSECWS".

Q1

0O o




Final Test 6 )

The safety controller cannot be connected with a MELSEC-Q series programmable controller via a network and cannot monitor the
operating status of the programmable controller.

Q1




You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

1 2 3 4 5 6 7 8 9 10
Final Test 1 e Total questions: 6
Final Test 2 v Correct answers: 6
Final Test 3 v
Final Test 4 v Percentage: 100 %
Final Test 5 v
Final Test 6 v

Clear




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.

Review

Close
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