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Application Note
How to achieve PL d with single safety

light beam series 46C-K4 and a Safety
PLC

The Sensor People



Which devices can be used?

Transmitter

SLS46C-40.K48
SLS46C-40.K48-M12
SLS46C-70.K48
SLS46C-70.K48-M12
SLS46CI-40.K48
SLS46CI-40.K48-M12
SLS46CI-70.K48
SLS46CI-70.K48-M12

Receiver

SLE46C-40.K4/4P
SLE46C-40.K4/4P-M12
SLE46C-70.K4/4P
SLE46C-70.K4/4P-M12
SLE46CI-40.K4/4P
SLE46CI-40.K4/4P-M12
SLE46CI-70.K4/4P
SLE46CI-70.K4/4P-M12

Connection

2m Cable
4-pin M12
2m Cable
4-pin M12
2m Cable
4-pin M12
2m Cable
4-pin M12

Range

0,25m — 40m
0,25m — 40m
om — 70m
5m — 70m
0,25m — 40m
0,25m —40m
om —70m
om — 70m

Red
light

X

X
X
X

Leuze

Infrared
light

X X X X



Which safety PLC's can be used?

Leuze

The test rate of PLC must be at least 100 times higher than the expected interruptions according EN 13849-1

For example:

When the safety light barrier will be interrupted every minute, the test period must be at least 600ms.

Please note, that the transmitter and receiver have an activation time!
= Test pulse gap must be higher than 5 ms.

Applicable Safety PLC's:
Company
Leuze

Siemens

Device

MSI 400 series
S7 — 300F series
S7 — 1200F series
S7 — 1500F series



System Overview MSI400 Leuze

T1 »Activation
(pin 4) Transmitter
[1}e
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(MSI 400)
UL Receiver

(pin 4)




How we achieve Performance Level d?

The system is a category 2 system (EN ISO 13849-1)

MTTF SLS46C — XX : 900 years
=> PFH: 2,3E-07 / h

PFH MSI1400 series: 4,3E-09
PFH SLS46C + PFH MSI400 = 2,3E-07 / h

PFH for PLd = PFH < 1E-06 / h

PFH SLS46C + MSI400 < PFH for PLd
2,3E-07 /h <1E-06 /h

PL

Leuze

Cat. 2
DCyyg low

Cat. 3 Cat. 3 Cat. 4
DCayglow  DCy,y medium DGy high



Steps you have to do in MSl.Designer (MSI400 series) Leuze

For 1 single beam device: For up to 3 single beam devices:

1. Use the function block ,testable type 2° 1. Use the functional block ,testable type 2°

v 7] Testable type 2/type 4 v 17} Testable type 2/type 4

b1 B b1 beeq

GG d«d-8  Single light be... LI CH = Single light be...

GGl Testable, type 4 Testable, type 2 Testable, type 4
2. Uncheck calculate parameter 2. Uncheck calculate parameter
3. Change test gap parameter to 8 ms and test period 3. Change test gap parameter to at least 16 ms and
at least to 40 ms. test period at least to 40 ms.

Test parameters
Test parameters

Single channel

Mode Single channel

opener Mode opener
Use test output |i| Use test output |7|
Test output modle ‘ T1/12 v | Test output mode | T1/T2 ¥ |

Calculate pa eter
aufomatically @

Test period | 40 | ms

Test period |

Test gap | 8 | ms 6 Test gap |




System Overview Siemens F-PLC Leuze

VSO0 »Activation
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IN O |e
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Steps in TIA Portal Leuze

2 Properties %4 Info @ & Diagnostics

J General || 10 tags || System constants || Texts

» General

> » Sensorsupply O

b Module parameters
* Inputs 0-15

General Supplied channels: | Channels [0...3] |'|
F-parameters

E Shortcircuit test activated
* |nputs

c Time for shortcircuit test: |8.III m5|
w Sensorsupply

Startup time of sensor after
short-circuit test: 4.2 me |

Sensor supply O

Sensorsupply 1

For 1 Single beam deVice: J General || 10 tags || Sy_stemconstants || Texts

Set time for short-circuit test to 8.0 ms i B
~ Inputs 0-15 > » Channel 0, 8

Set Startup time to 4,2 ms

F-parameters

Set Sensor evaluation to 1001 R e— e s e s :v:

Discrepancy behavior: | Supplyvalue 0

Sensor supply 0

Set Input delay to 3,2 ms ok e
rTane eintegration after discrepanc
sensor supply 2 L ¢ perror!:r |Te5t0—5igna|notnecessary |V|

e\

Sensorsupply 3

g Channel parameters

« Channel 0, 8 >  Channel 0

For 2 or more devices, increase the | i

. Channel 8

values proportionally. 1 chornelscivated
¥ Channel 2,10

¥ Channel 3,11

¥ Channel 4,12

» Channel 5,13 Pulse extension: | — cec

¥ Channel 6, 14

Input delay: |3.2 ms

[~]
Channel failure acknowledge: | Manual [+]
[~]




How we achieve Performance Level d?

The system is a category 2 system (EN ISO 13849-1)

MTTF SLS46C — XX : 900 years
=> PFH: 2,3E-07 / h

PFH Siemens Safe Input Modul: < 1E-09 / h*
PFH Siemens Safe PLC: < 1E-09 /h*
PFH SLS46C + PFH Safe PLC + Safe Input = 2,3E-07 / h

PFH for PLd = PFH < 1E-06 / h

PFH SLS46C + PFH Safe PLC + Safe Input < PFH for PLd
2,3E-07 / h < 1E-06 /h

* Source: Siemens manual

Leuze

Table 5- 1 Conditions for achieving SIL/Cat./PL
*
Application Sensor evaluation Sensor supply Achievable
SIL/Cat./PL
1 1001 Any 3/3/d
PL 4

a
b
[
d

Cat. B

I:;ICEI._,g none DCE'-'Q none DCavg [

Cat. 1

Cat. 2

Cat. 2 Cat. 3

Cat. 3 Cat. 4

Dca\-g medjum DCN; low D{:a.',g medium Dﬂaw hlgh




For further support
please contact your
local Support

Leuze electronic GmbH + Co. KG
www.leuze.com

injx]w]fla



https://www.leuze.com/
https://www.linkedin.com/company/leuze-electronic-gmbh---co--kg
https://www.youtube.com/user/LeuzeElectronicDE/
http://twitter.com/TheSensorPeople
https://www.xing.com/companies/leuzeelectronicgmbh+co.kg/updates
https://www.facebook.com/LeuzeDE/
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