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Drive Axis 1 (Restricted Area) (b) Forced Stop Button
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Safety measures in case of people
entering in a restricted area

Ensuring safe speed for area where
people works

Issues at

production
sites
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® Vertical form, fill & seal
PLC CPU :QO6UDEHCPU Motion CPU :Q172DSCPU  Servo amplifier : MR-J4-B
GOT :GOT 1000 series Safety signal module :Q173DSXY Servo motor  :HG-SR ® Horizontal form, fill & seal
Main base unit :Q35DB I/0 module :QX40,QY40P

Parameter Settings
for Safety Observation
Function

Setup

System Structure
Settings

Safety Signal Wiring

Procedure

(Note-1) Motion controllers and servo amplifiers attain "Safety category 3, SIL2". Take an additional safety measure or consider applicability based on the risk analysis.



4 Offering the

Best Solution

Solution |t Funetion Various Reliable Safety Systems Can Be
L Created with Multiple Safety Functions

Each of the Motion and PLC CPU independently performs the
safety monitoring functions at the same time (giving double
CPU safety monitoring). Safety control can be combined with
general control, which enables to create more flexible and
simple safety systems. This is the best for a system
monitoring multiple signals from safety monitoring equipment,
such as forced stop buttons, light curtains, etc.
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-Specification of Q173DSXY Safety signal module

System using " Safety signal comparison function"
of Motion CPU '-

Light curtain

e — : Points Purpose
Mofion CPU-side i e o Input signal | 20 points x 2 systems User safety signal
Power Shutoff (STO output) Outout signal 1 point x 2 systems Shut-off signal
|
PHEE 11 points x 2 systems User safety signal
Safety functions achieved only with the servo amplifier
- System using the Safety logic module MR-J3-D05 The MR-J3-D05 Safety logic module integrates the STO
- and SS1 functions, and has an equivalent number of safety
‘}T) NI SR S EES @ 1/0 signals to that of two servo amplifiers.

%~ Molded-case =
Magnetic contactor ¥ circuit breaker (MCCB) !
for preventing =

unexpected start is -Safety FETEG STO,SS1
e , Magnetccontacior (40 L -Specification of MR-J3-D05 Safety logic module
for servo alarm(ote-1) 4

Safety equipment | Points Purpose

MR-J3-D05, safety programmable . . .
(Commue, MELSEC-QS/WS series, em.) ,’:: RaE Input signal | 2 points x 2 systems User safety signal

Output signal | 4 point x 2 systems Shut-off outputs

MR-J4-B

(Note-1): Two magnetic contactors are not required when STO function is used.

: J S TOGED However, in this diagram,one magnetic contactor is used to shut off the
l\g?;:r Light curtain "gf;g’ power at alarm occurrence.

Servo motor

- System using the safety functions of the servo amplifier The MR-J4-B Servo amplifier has integrated STO (Safe
_ Torque Off) function as standard, being suitable for a
<Shut-off by STO function> q A .
@ system using only one piece of safety equipment.

5| Molded-case

Magnetic contactor circuit breaker (MCCB)

for preventing

-Safety Functions
unexpected start is

no longer required. L) 5 -Specification of MR-J4 Servo amplifier
2% Magnetic contactor (MC)

" for servo alarm®ote-1) Points Purpose
Input signal | 1 point x 2 systems User safety signal
Light curtain Output signal | 1 point x 2 systems Shut-off status

(Note-1): Two magnetic contactors are not required when STO function is used.
However, in this diagram, one magnetic contactor is used to shut off the
power at alarm occurrence.

solution | Speed Monitoring . .
2 Function (SLS) Securing Safe Speeds All the Time

This function ensures:
-Safety speed>command speed

This "Speed monitoring function" checks

if the motor speed has exceeded the 'Sa(f:ety Zpeed>fegdbagk Shpee:if .
[P " PLC and Motion CPU both perform the
specified "Safety speed" or not. Speed monitoring function.
A safe operation speed can be ensured In case the Safety speed is exceeded,
by comparing the feedback and the power is shut off.
command speed with the "Safety speed". Motion CPU
When an error occurs, the STO and SS1 PLCCPU Safety signal module

functions shut off the power.

PLC CPU side Motion CPU side 5 n w“h
Power shut-off Mon‘t?;::::\gm
(STOoutput) 1} -Ja- as

servo motor




Setup Procedure

S te p 1 Servo amplifier Extemal power supply Safety signal module
(MR-J4B) 24VDC (Q173DSXY)
1501 Motion 10 Motion CPU
CN8 — hutoff
Safety Signal Wiring v ud g, m:f Eo

Shutoff signal

Shutoff complete
confirmation
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Shutoff
comple(e'
Th d h .. Shu':uﬂct_)mplete ::;r:‘ﬁarlm aton
IS dlagram sSnows a wiring :it;r:‘arlrr}zt)lon Laht curtain
example of a safety system
using a safety signal module. Honteunain
The light curtain signals are PLoio PLCCF’Uh —
P shul

wired to the input terminals of Shutoff signal _D‘:f s
the safety signal module, and Contl - Gontol it
. l
the module's output terminals Siply_Povesmy
are to the STO terminal on the R
confirmation
signal
Light curtain
O
Light curtain

servo amplifier.

Light curtain sensor|

(Note) This example is compliant with
EN ISO 13849-1 Category3 PLd.

L

Control circuit power supply

Light curtain sensor

The shutoff signals are connected

to the "STO1" and "STO2" Light curtain signals are sent to

terminals of the servo amplifier from both PLC and Motion CPU via

the safety signal module. safety signal module.
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Advanced Features for World-class Safety
Features

Safety Standard

(1) Amplifier + Motion controller "Safety Observation Function"
(2) Amplifier only
(3) Amplifier + Safety logic module "MR-J3-D05"

IEC61800-5-2 Safety standard (1) IEC61800-5-2 Safety standard 1) | (2 | (3)

Safe torque off Speed Safe stop 1 Speed
(STO) ! (8S1)

The STO function shuts off
power to the motor
electronically using the
internal circuit by
responding to the input
signals (EM1) from external
equipment (shuts off
through secondary-side
output).

This function corresponds
to the Stop category 0 of

|
Stop category 1
|

Responding to the input v

signals (EM2) from external

equipment, the SS1

O O O function initiates the motor
deceleration. After a

required time delay for

motor stop is passed,

the SST initiates the STO = '

function. This function ~

corresponds to the Stop

category 1 of IEC 60204-1. STO signal (Normally closed)

Time

STO signal

|EC 60204-1 (Normally closed)
Safe stop 2 Safe operating stop [
(s52) (SOS) ol :
i 77T bosition

Responding to the input This function monitors the ! ! sgrsvlgon
signals from external position of the motor not to 82 |--f---- - [
equip_mep{ (_EM2), the S$S2 deviate from the specified v . .
function initiates the motor O I range. Power is still ! ! O — | —
deceleration. After a supplied to the motor ) '
required time delay;orh during the SOS function. !
motor stop is passed, the i i
SS2 function initiates the ! . -
SOS function. This function ' S§82 ! ! Time

corresponds to the Stop ﬂ SOS signal
STO signal (Normally closed)

category 2 of IEC 60204-1

Speed Speed

Safely-limited speed

Safe speed monitor

(SLS)

(SSM)

This function monitors the The SSM signal is Vmax e — ~ N -
motor not to exceed the v outputted when the motor 1 |
required speed limit. If the speed is below the ! |
speed exceeds the limit, Vmax specified speed limit. | |
the motor power is shut off O - | - O -
by the STO or SS1 | i
function. | | Time
. Time ! !
SLS signal
SSM output signal l_l
V:Speed
Speed
Safe brake control P ! Vmax: User specified speed limit value
(SBC) v I S1,82:Specified stop position
)
This function outputs a ! Ensured safety range
safety output signals for I
external brake control. . [
| O
i
: ; Time
SBC

Man, machine and environment in perfect harmony Solution
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