TROUBLESHOOTING PROFISAFE MODULES
PROFIsafe modules generation 4 — FDI and FDO



SUMMARY

Power supply — Power supply concept

Safety inputs

Safety outputs — 4FDI/4FDO

Safety outputs — 4FDI/2FDO

Contactors with reduction of “closing power” and “holding power”
Control SEW drives

o gk w N PE

2 WAGO GmbH & Co. KG WAGO PROFIsafe Troubleshooting - Generation 4 - 20 FDI & FDO | 10.04.2024- V 3.2 - EN | JPR



SUMMARY

Power Supply — Power supply concept

Safety inputs

Safety outputs — 4FDI/4FDO

Safety outputs — 4FDI/2FDO

Contactors with reduction of “closing power” and “holding power”
Control SEW drives

o0 A wN R

3  WAGO GmbH & Co. KG WAGO PROFIsafe Troubleshooting - Generation 4 - 20 FDI & FDO | 10.04.2024- V 3.2 - EN | JPR MEE



TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Power supply — Power supply concept — WAGO 10-System 750

* Fundamentals “System manual WAGO |/O System 750"

> Version 3.1.0 — Chapter 5.5.4 Functional safety
wAco mwso

o General and essential requirements s

WAGO l/O System 750 TR

Decentralized Automation Technology

Serie 750, 753

o References to specific requirements

o Refer to product manuals
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — Filter modules (1)

* Filter module bus coupler and field power supply 750-626 Filter Module

. k d field sid I
> Used directly after bus coupler or system ancfield sice power supply

T ey
13fl1a Sltiﬂ'u: |
H volto, su|
» Filter system supply bus coupler O — Sytem
-Power jumper contacts —
h =i Data contacs ﬁ
h System power ==
supply [Dut] 1 H
. . . Fhd 24V owv
» Filter field power supply with power contacts
Supply via A .
power jumper contacts
— v Q Q 24v
» Option for new potential group field supply L ||| -
—ov LR
> Used at decentralized |0-System T "o
;Iipslr ﬁ:ﬁ " o
ov zav O WO ov
> Use filter power supply with power contacts T Poweriumpar contects =
Delivered without miniature W5B markers
750-626
i i = Required for shipbuilding certified operation with both 758 Series IPCs and
750825 Bxi suppl dul
» Advantage of same filter module for all requirements e o ies PROFisale modules
Aisniion sheule be peld o ihe teehnical manuels 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — Filter modules (2)

» Filter module field power supply 750-624

M-
> Filter field power supply with power contacts Fitermodul
r hield side power supply
e
» Supply module 750-602 required T Fon Fen
e 2113 - S
] voltage supply
. "r:'n’:::u::::'“"'“‘“
ove 219 ;
p
Lal2 9
Supply via R 5 Ik .
e powermpercontoes olle olle
« Supply and filter module field power supply 750-624/000-001 ov ovo LI o2
> Filter field power supply with power contacts i : X 2 o
. . . ) L=
» Variant direct supply and filter module -t Power umpar contocts e  EasRS
Delivered without minioture WSB markers
» Without field power connection to the left 750,624, 750624/000.001
* Required for shipbuilding cerfified operation with 750-625 Ex i supply
module.
* Required for the use of 750 Series PROFlsafe modules.
. * 750-624/000:001 may also be used as a supply module
[
s

uuuuuuuuuu
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Aisniion sheule be peld o ihe teehnical manuels 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — References technical manual

* Enhanced requirements using PROFIsafe

> Technical manual PROFIsafe module
» Considerations power supply

o Output voltage on error

o Overload behavior

» System limits

» Current limitation power contacts

» Total current internal power supply

WAGO 1O System 750 Connect Devices 51
750-666/000-004 4FDI2FDO 24V/10A PROFIsafe

6.2

Additional Information on the Power Supply

NOTICE

Note the power layout for the WAGO 1/O System 750

In addition to these operating instructions, you will also need the operating
instructions for the fieldbus coupler or confroller being used, which can be
downloaded from www. wago.com. They contain important information on topics
including electrical isolation, system power and supply specifications.

Avoid surge voltages

F 'O modules must only be supplied with power that does not have any surge
voltages (burst and surge per IEC 61326-3-1 or IEC 61000-6-7). It may be
necessary to install an extemal field supply filter or filter module.

You can use modules ¥50-624, 750-626, 750-626/020-000 and 750-626/020-002
for filtering.

Modules 750-626/020-000 and 750-626/020-002 are particularly suitable for
systems monitored for ground faults (e.g., maritime applications).

Note that the cable length from the filter to the fieldbus node must be as short as
possible.

7 WAGO GmbH & Co. KG
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — Abstract

» Electronic power supply of the 10 modules provided by the bus coupler

* Don’t exceed maximum current of power supply bus coupler
+ Additional system supply module with electronic power supply available (750-613)

Aiontien sheuld be paid te the technical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — PROFIsafe modules

bus interface item number S0l G H S PROFIsafe modules item number max. current of module
power supply

PROFIBUS-DP 750-333 1800 mA 4FDI 24V DC 75x-661/000-004 120 mA
PROFINET |0 advanced 750-375 1700 mA 8FDI 24 DC 75%-662/000-004 120 mA
4FDI / 4FDO 24V DC 75x-667/000-004 120 mA
PROFINET IO advanced eco 750-377 700 mA
4FDI / 2FDO 24V DC 75x-666/000-004 120 mA

. : total current electronic 4FAl 0(4)...20 mA 75x-668/000-004 120 mA
bus interface item number
power supply

Supply module DC24V with
electronic power supply

750-613 2000 mA

field supply
* Don’t exceed total current of electronic power supply bus coupler

electronic supply

» Pay attention to ups and downs of power supply 24V DC field supply

Voltage of power supplies monitored with diagnosis messages ,
electronic supply

Affention should be paid to the technical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — Electronic and field supply

field supply field supply

electronic supply electronic supply

 PROFIBUS-DP Slave (750-333) * PROFINET IO-Device advanced (750-375)

» Filter module (750-626) immediately afterwards bus coupler » Filter module (750-626) immediately afterwards bus coupler
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — Power supply group safety outputs

field supply

Using field power supply groups — maximum current of power contacts reached
Additional field power supply with supply and filter module (750-624/000-001)

Pay attention to maximum current of power contacts field area

Aiontien sheuld be paid te the technical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — Power supply behind PROFIsafe modules

PROFIsafe area
power supply with filter modules

PROFIsafe area
power supply with filter modules

standard area

standard area
power supply without filter modules

power supply without filter modules

Using filter modules at “PROFIsafe area” — recommended realization
Power supply after “PROFIsafe area” without filter modules

Advice configuration — PROFIsafe modules — standard modules — Ex i modules

12
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Power supply — Power supply concept — References PROFINET 10-Device

» Using PROFINET IO-Device advanced eco 750-377
» Total current electronic power supply only 700 mA
» PROFIsafe module generation 4 with inputs and outputs requires up to 120 mA
v' 5 PROFIsafe modules generation 4 with inputs and outputs possible

v Additional 1/0 modules requires additional system supply

» Using PROFINET IO-Device advanced 750-375 recommended
» Total current electronic power supply only 1700 mA
» PROFIsafe module generation 4 with inputs and outputs requires up to 120 mA
v' 13 PROFIsafe modules generation 4 with inputs and outputs possible

v" Additional I/0O modules requires additional system supply

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — References supply module with system supply

» Using supply module DC 24V with system supply 750-613

» Enhance system supply with additional 2A

» Connection power supply like “coupler”

* Combination with PROFIsafe modules

» Usage at area PROFIsafe modules — filter modules required
» Combination 750-613 and 750-626 necessary

ov

Power jumper confocts

| 760-613 /750626 |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Power supply — Power supply concept — References data bus extension

» Activation necessary
» Modify device settings at TIA project
» Effect to safety reaction times
* PROFIsafe modules in front of extension
» Power supply with filter modules in combination with PROFIsafe modules

» Behind PROFIsafe modules “standard” power supply

* PROFIsafe modules behind extension — at coupler module

» Power supply with filter modules up to coupler module at all segments

3
L

|

» Power supply coupler module 750-628 in combination with filter module 750-626

» System supply with coupler module only 400 mA

|

]
L

e

* Practical experience

!

» PROFIsafe modules in combination with data bus extension not recommended

» Avoid PROFIsafe modules behind coupler module
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety inputs — Fundamentals

* Power supply safety inputs
» Sensor supply T1 and T2 realized as “clocked” power supplies
» Test cycle between T1 and T2 shifted
» Clock interpretation can be switched off at safety input
o Using external power supply 24 V for sensor

o Using OSSD outputs with safety inputs
* Practical experience
» Only one pair of T1 and T2 used in one cable

o Short circuit and cross circuit detection

» Parameter settings based on used sensor

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety inputs — Abstract

* Clock outputs T1 & T2
» Clocked voltage — realized short-circuit-protected
» Extract technical manual 75x-667/000-004

Ensure protected installation when the short circuit test is activated!

With the two clock outputs T1 and T2, you can install the signal lines of at most
two contiguous input channels in one common cable. Otherwise, the F /O
module cannot detect short circuits between signal lines of the inputs that are
tested with the same clock output. Make sure that the signal lines that belong to
the same clock output T1 or T2 are installed with protection against each other
according to IEC 60204-1 or ISO 13849-2 (e.g., as separate sheathed lines or in
separate cable ducts).

Ensure protected installation of signal lines when Short circuit test is set to
“deactivated”!

If you have set the Short circuit test parameter of an input to “deactivated,” the
signal lines must be installed with protection between the lines themselves and
between the sensors and inputs according to IEC 60204-1 or ISO 13849-2 (e.g.,
as separate sheathed lines or in separate cable ducts), since external short
circuits cannot be detected.

T1 1 01+0H
EmergencyE__ ?' © T ©o
Stop 1

T2 12| 02+024
@ bl o o

T1 13 03+03-
EmergencyE__ ? o T © o
Stop 2

T2 14 | 04104,

X

Figure 22: Connection of Two Emergency Stop Switches, Dual-Channel, Equivalent Pre-Evaluation

18 WAGO GmbH & Co. KG
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety inputs — References short circuit test

+ Cable system based on parameter “short circuit test safety inputs”

» Parameter settings based on realized cable system
75x-66Xx

» Parameter “short circuit test safety inputs — inactive”

[ Short circuit test “inactive” ] Inputs D D
|— N . 56 00
T1/11—»> 0000
00
o . | _T2/I2—> 00 00
» Parameter “short circuit test safety inputs — active”
o Common cabling possible

L1010
|
o Clock T1 & T2 and related signals B \y aminn

+ + [ Short circuit test “active* ] T2/ 14— 0G0

o Single line cabling

Affention should be paid to the technical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety inputs — Signal preprocessing (1)

» Antivalent evaluation

» Technical manual

- e.g. Emergency stop not active — “normal position“

- e.g. Emergency stop active — emergency stop requested

75Xx-66X

Table 38: Antivalent Pre-Evaluation
Inputs Process Image Signal Status

Ix+1 Ix Ix+1 Ix

0 0 0 0 Invalid

0 1 1 1 1-gignal

1 1 0 0 O-signal —
1 1 0 0 Invalid

» Wiring

o “Opener‘with 11 /13/15/717
o “Closer“with12/14/16/18
» Module parameter
o Dual channel evaluation “yes"

o Valence evaluation “antivalent”

E"‘ *
o'

o Discrepancy time based on requirements

o Short circuit test “active”

[ Short circuit test “inactive” ]

‘FWZ—

t
) = —

2 0]

Short circuit test “active” ]

Aiontien sheuld be paid te the technical manuals 1

10

Inputs
LI
T1/11—» 0000
(101 000
T2/12—» 0000
LIV
T1/13—» (oo le]e
IO

T2/14—» 0 Q0
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety inputs — Signal preprocessing (2)

» Equivalent evaluation

» Technical manual

Table 35: Equivalent Pre-Evaluation N
Inputs P e Signal Status - e.g. Emergency stop active — emergency stop requested
bx+1 Ix Ix+1 Ix

0 1 0 1] O-signal

:] :I g g ::E - e.g. Emergency stop not active — “normal position“ 75x-66X

1 1 1 1 1-signal — | |

Short circuit test “inactive” ] D D
> Wiring [ Inputs

4 {1 o 0000
o “Opener 1“with [1/13/15/17 /= 0000
o ,Opener 2“ with 12/14 /16 /18 [“‘yy — > 5000

» Module parameter

o Dual channel evaluation “yes" ¢ [] T1/13—> 1:}][{:: 1:}][{::

o Discrepancy time based on requirements t ¢ (__Shortcircuit test “active* | T2/147F L3 LA

o Short circuit test “active”
Aiontien sheuld be paid te the technical manuals 1
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WAGO PROFISAFE MODULES - INTEGRATION TIA
Safety inputs — Sensors with OSSD outputs (1)

* Fundamentals

» OSSD - Output Signal Switching Device

» Safety related output switching element

* Usage
» Safety related outputs at sensors

» Functionality different per device

» Connection OSSD outputs to safety inputs
» Fundamentals at manual of safety related device with OSSD outputs
» In some cases signal preprocessing necessary — equivalent / exclusive-OR

» Pay attention to manual of the safety relates device with OSSD outputs

Affieniion should be paid to Hhe tsehnical manuals |
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WAGO PROFISAFE MODULES - INTEGRATION TIA

Safety inputs — Sensors with OSSD outputs (2)

« Example inductive safety related sensor GF711S Co. IFM
» Information manual GF711S Co. IFM

8.3 LED display

o Fmv
E LU LED Operating status Outputs Al A2
m 35> leno ® (OSSD) (0SSD)
442 o O Signal | No voltage supply Both outputs switched off 0 0
o Power
1 safety-related logic unit O Signal | Undervoltage 1 0
' *When there is no current flow on the output stage, back feeding > 3.5 V will lead w(_Pover 0 0
to malfunction. Overvoltage Both outputs switched off 0 0
O signal
* Power | Sensor fault One output or both 0 1
(— 10 Troubleshooting) outputs switched off 1 0
0 0
Damping element in the Both outputs enabled 1 1
® Signal enable zone
. . . . . @ Power | Damping element in the Qutput A2 is switched off 1
» Advice usage in combination with WAGO PROFIsafe modules close zone

o Output Al directly connected to FDI n
o Output A2 directly connected to FDI n+1

o

o

Adjust input filter FDI based on application requirements

Affieniion should be paid to Hhe tsehnical manuals |

Interpretation of sensor signals at safety application — check details output state of A1 and A2
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WAGO PROFISAFE MODULES - INTEGRATION TIA
Safety inputs — Sensors with OSSD outputs (3)

* Notes Power supply OSSD sensors

» Notes Parameters “short circuit test" and “test pulse duration"

The digital inputs are tested cyclically by the F /0 module. If the Short circuit
test parameter is set to the value “deactivated,” then the F /O module only tests
the input circuit for internal errors. You can set the Short circuit test parameter
to “deactivated” if, for example, you connect the OSSD semiconductor output of a
sensor (such as light arrays, light barriers, etc.) to the digital input of the F /O 750-1607

module. Field Side Connection Module 8+/8-

24V/0vVDC
. }_L'Duluoom

Push-in CAGE CLAMP®
connection +

The test pulse duration applies equally to the test pulses at clock outputs T1 and
T2. However, if the short circuit test of all input channels assigned to a clock
output is deactivated, then the clock output in question is switched off (see
sections “Commissioning” > ... > “Short Circuit Test Ix Parameter” and
“Emergency Stop Connection, Single-Channel”). In this case, the Test Pulse
Duration parameter has no effect on the clock output in question, and the b CAGE CLAMD®
parameterized value is irrelevant. connection

24v

o
o,

]
o,

o
[s]

v

ov
a +24
N .
N P
= av
+ ¢
Power jumper contacts 15
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> Use of field side connection module

0
5.0,

o Plugged in front of the PROFIsafe module

o0
55

o Power supply OSSD senso

de

Affcnion sheuld be paid to the teehnical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4AFDO — Abstract

* Output module with 4 safety outputs
» Test functions per output parametrizable

» External diode (free-running diode) for inductive load — pay attention to technical manual

75x-667/000-004

Inputs ) — Outputs

T1/11—> 000« <4+—01+/01-

free-running diode by using test pulse

_____ - KX
T2/12—» O . €—02+/02- 4 ﬂ A
LA L) ‘ x _\l_
TL/I3—» 4y (y0q €—03+/03- > >
’ ’ é o ¢

FDO test pulse active |

T2 /14— (303 (301 <4—O04+ /04

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety outputs 4FDI/4FDO — Module parameter (1)

» Active discharge

> “Discharge” of capacitive load at connection “O+” e
> Parameter Active discharge: acti‘.ra.ted
Test sequence: 'Ed
o Activated — Function activated Co rlRnate |
Readback time [ms]: |2
o Deactivated — Function deactivated — Behavior like generation 3
o Default settings “Activated”
» Reference technical manual
7.3.6.2  Active Discharge
If the Active discharge parameter is set to the value “activated,” then higher
discharge current flows briefly upon switch-off to support larger capacitive loads.
Maximum switching frequency when discharge activated
If the Active discharge parameter is set to the value “activated,” the maximum
switching frequency allowed for the digital output is 0.1 Hz. Otherwise, the F I/O
module may overheat.
Aisniion sheule be peld o ihe teehnical manuels 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4FDO — Module parameter (2)

+ Test sequence
» Assign test sequence per output
» Parameter

o Deactivated

F-DO Instance 1 at connectors

9and 13:

Active discharge: | activated

Testsequence: | Lightand dark test
deactivated

Wire break detection: AT T
Readback time [ms]: Dark test

L

v

o Light and dark test

T [ Dark test

Light test

v

o Dark test

T [ Dark test

o Default settings “Dark test”

Afeniion should be peld te the isehnical manuels §
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety outputs 4FDI/4FDO — Module parameter (3)

* References Test sequence

> Deactivated

o Without active test sequences T |

> Dark test

o Test pulse at active output

o Test pulse length results from parameter "read-back time T [

Dark test

v

» Dark and light test

o Test pulse at active output T

o Test pulse length results from parameter "read-back time

Dark test

v

Test pulse at inactive output

o

Test pulse length maximum 1ms T

o

Light test

v

Adfisntion sheuld be pald to #he ieehnical manuels

v
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4FDO — Module parameter (4)

References Test sequence — Technical manual

Note voltage pulse

With single-channel use of an output (Ox+ to GND, Ox- to 24 V) and the light
test sequence activated, a short voltage pulse with a maximum duration of 1 ms
Is present. Either the connected actuator must react to short voltage pulses with
sufficient time lag, or the safety function must be able to tolerate the short voltage
pulses. If neither holds, the light test must be deactivated. If the actuator
connection Is dual-channel, no voltage pulse occurs at the actuator.

Switch off digital outputs cyclically if test sequence deactivated

If the test sequence is deactivated, the output in question (e.g., O1) must be
switched off at least once every 24 hours for at least the amount of time
corresponding to the read-back setting. If the test sequence is deactivated for
multiple outputs (e.g., O1 together with O2), then the outputs must be switched
off at different times in dual-channel applications in order for short circuits and
cross circuits between the outputs (e.g., O1 and O2) to be detected. The outputs
must be switched off automatically by the controller. It suffices if the switch-off is
executed by the process itself, not controlled by a timer.

Each output can be monitored with cyclic diagnostic tests in addition to static
monitoring. The cyclic diagnostic tests are performed at a diagnostic interval of
1 minute (in the event of an error, the diagnostic interval is reduced to

10 seconds).

In the process, the dark test sequence tests whether a switched-on output can
still be switched off and whether cross circuits to other outputs are present. The
switch-off duration for a dark test of a safe output channel is at most the value of
the Readback time parameter setting, but the F IY'O module reduces it to the
duration required for detecting the switch-off.

The light test sequence tests whether cross circuits to other outputs are present
at an output that is switched off. The maximum duty cycle for a light test of a safe
output channel Ox+ or Ox—is 1 ms.

Aiontien sheuld be paid te the technical manuals 1

30 WAGO GmbH & Co. KG

wAaco

WAGO PROFIsafe Troubleshooting - Generation 4 - 20 FDI & FDO | 10.04.2024- V 3.2 - EN | JPR



TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4AFDO — Module parameter (5)

* Wire break detection

» Check connection between module and load F-DO Instance 1 at connectors

9and 13:

Active discharge: | activated

> Parameter

Test sequence: | Light and dark test

O ACtivated - FunCtion activated Wire break detection: | activated
- deactivated
. . . Readback ti [ms]: -
o Deactivated — Function deactivated e

o Default settings “Deactivated”

> References technical manual
o Wire break detection only possible at output “O-”
o Load connected at active wire break detection between “O+” and “O-"

o Test functions deactivated at output — Deactivate wire break detection

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4AFDO — Module parameter (6)

+ Readback time

» Watchdog “readback function safety output” F-DO Instance 1 at connectors 9 and 13
F-DO Inst 1at t
> Parameter netance L8 mg"::; 10;5 [
o Modification in steps from 1ms el ieted
Test sequence: | Light and dark test
o Default Settings “Ims” Wire break detection: | activated
Readback time [ms]:

» References adjust readback time

o Readback time = maximum length test pulse / switch off time safety output

T [ Dark test ]

o Automatic adjustment to required duration = test pulse length for "shutdown detection"

[
»

o Verification of setting by measuring test pulse length and voltage curve at the output

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4FDO — Module parameter (6)

* References adjust readback time
» Practical experiences
o “Normal relay“ with freewheeling diode — test pulse length 2ms up to 5ms

o Safety relay with internal power supply — test pulse length 5ms up to 20ms

» Technical manual

WAGO 1/O System 750/753 Commissioning 101
750-667/000-004 4FDI/4FDO 24V/2A PROFlsafe

7.6.2.8 Switching Capacitive and Electronic Loads

You can use the F I/O module to switch electronic loads (e.g., electronically
controlled door locking devices).

In addition, capacitive loads can be switched according to the technical data.
When switching capacitive loads, the diagnostic message “Short circuit to Vec” or
“Short circuit to GND” may occur. This can be fixed by increasing the read-back
time and/or using active discharge; see section “Commissioning” > .. >
“Adjustable Parameters for Digital Outputs” > “Active Discharge.”

Adfisntion sheuld be pald to #he ieehnical manuels
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4FDO — Safety programming — FDBACK

+ “FD_BACK” — Feedback monitoring
» ON — Local activation / enable output — Without structure values
» FEEDBACK — Feedback “NC” contact — Relay not active
» QBAD_FIO — QBAD information F-10 data block of PROFIsafe modules
» ACK_NEC / ACK — Acknowledgement in case of error

e Screenshot TIA

%DB6
"IFDBACK_DB_01"
FDBACK
..— EN
#xMoEstop_Active — ON
W542.0
"PM_375_20_S05_4FDI_4FDO_In".FDI_
1 — FEEDBACK WQ542.0
d544.0 "PM_375_20_505_4FDI_4FDO_Out".
"PM_375_20_505_4FDI_4FDO_In". Q — FDO_1
State_FDO_1_ck —a QBAD_FIO ERROR pmm 3|22
TRUE — ACK_NEC ACK_REQ —falze
#xResetSafetyProg —— ACK DIAG B#16%#00
T#500ms FDE_TIME ENOD j—

Affcnion sheuld be paid to the teehnical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/AFDO — Safety programming — Shutoff module error (1)

+ “FD_BACK” — Feedback monitoring — References
» Activate all outputs of module if ne channel / module error active
» Deactivate all outputs of module if a channel / module error active

* Screenshot TIA

#xNOEstop_Active m=
H544.0
"PN_375_20_505_4FDI_4FDO_In".
State_FDO_1_ok —
Ws44.1
"PN_375_20_505_4FD|_4FDO_In".
State_FDO_2 ok mm
W544.2
*PN_375_20_S05_4FDI_4FDO_In"
State_FDO_3_ok —
W544.3 WDB6
"PN_375_20_505_4FD|_4FDO_In". *iFDBACK_DB_D1"
State_FDO_4 ok — FDBACK
“FO0542_4FDI4FDOiPar.iParbyGSD,". ..—EN
QBAD 13 51 ON

%542.0
“PN_375_20_505_4FDI_4FDO_In" .FDI_
1 — FEEDBACK %0Q542.0

w5440 “PN_375_20_505_4FDI_4FDO_Out”
*PN_375_20_505_4FDI_4FDO_In" Q —FDO_1
State_FDO_1_ok —o QBAD_FIO ERROR == falze
TRUE — ACK_NEC ACK_REQ
#xResetSafetyProg — ACK DIAG

T#500ms FDEB_TIME ENO —

\

Channel status required directly via cyclic process data "%Ix.x" and QBAD information of the F-1/O data module

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/AFDO — Safety programming — Shutoff module error (2)

Release control with module status

» Data block with “module status — Safety programming”

» Generate “module status — Safety programming”

» Safety application — Using “module status — Safety programming”

Data block information “module status — Safety programming”

» Per PROFlsafe module information “FDI ok”, FDO ok” and “Module ok” required

g = 505_4FDI_4FDO_F_PRG_FDI_ok

4l = S05_4FDI_4FDO_F PRG_FDO_ok
g =

Bool FALSE

Bool FALSE
505_4FDI_4FDO_F_PRG_Module_ck Bool FALSE

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/AFDO — Safety programming — Shutoff module error (3)

* Generate “module status — Safety programming”

» Call function at start of safety application — Generate “module status — Safety programming”

&
Ws43.0
“PN_375_20_505_4FDI_4FDO_
In".State_FDI_1_ok —
W543.1
"PN_375_20_505_4FDI_4FDO_
In".State_FDI_2_ok —
W543.2
"PN_375_20_505_4FDI_4FDO_

"PN_375_20_505_4FDI_4FDO_ =
In".State_FDI_3_ok — st —

W544.0

"PN_375_20_505_4FDI_4FDC_
In* State_FDO_1_ock —

w5441

"PN_375_20_505_4FDI_4FDC_
In* State_FDO_3_ock —

w5442

"PN_375_20_505_4FDI_4FDC_

"PN_375_20_505_4FDI_4FDO_ =
In" State_FDO_4_ok mm 2t —

In".State_FDI_3_ok — "PN_375_20_PS" S05_4FDI_
W543.2 4FDO_F_PRG_FDI_ck

In* State_FDO_3_ok — "PN_375_20_PS".505_4FDI_
w5443 4FDO_F_PRG_FDO_ok

“FOD542_4FDI
4FDOIPar,iParbyGSD," QBAD mo 3%

“PN_375_20_P5".505_4FDI_
4FDO_F_PRG_Module_ok

Affcnion sheuld be paid to the teehnical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety outputs 4FDI/AFDO — Safety programming — Shutoff module error (4)

+ Safety application — Using “module status — Safety programming”

» Enable output control with “module status — Safety programming”

v  Network 8: FNIOD wago750-375-20" -activate FDO1 31667

#xNoEstop_Active —
*PN_375_20_PS".505_4FDI_
4FDO_F_PRG_FDO_ok — 3¢

“DB6
“iFDBACK_DB_01"

—EN
on

w5420

“PN_375_20_505_4FD|_4FDO_

In"FDI_1 — FEEDBACK
wW544.0
"PN_375_20_505_4FDI_4FDO_
In" State_FDO_1_ok ~0 QBAD_FIO
TRUE — ACK_NEC
#xResetsafetyFrog — ACK
T#500ms FDB_TIME

FDBACK

%Qs42.0
*PN_375_20_505_4FDI_4FDO_
Q — Out FDO_1
ERROR — iz -
ACK_REQ —
DIAG — 57 16%
ENO —

¥  Network 9: PNIO-D "wago-750-375-20 -activate FDO2 at 667

#XNOEstop_Active —
*PN_375_20_PS".505_4FDI_
4FDO_F_PRG_FDO_ok — =¥

“B7

“iFDBACK_DB_02"

—EN
on

5421
“PN_375_20_505_4FDI_4FDO_

In"FDI_2 — FEEDBACK
5441
“PN_375_20_505_4FDI_4FDO_

In* State_FDO_2_ok —0 QBAD_FIO

TRUE — ACK_NEC

#iResetSafetyProg — ACK
T#500ms — FDB_TIVE

FDBACK

%WQs42.1
*PN_375_20_505_4FDI_4FDO_
Q — OurFDO_2
ERROR — /- =
ACKREQ —
DIAG — B2 165
ENO —

2 i

#xoEstop_Active —
W544.2
"PN_375_20_505_4FDI_4FDO_
In" State_FDO_3_ok —
“PN_375_20_PS™.505_4FDI_
4FDO_F_PRG_FDO_ok — 35

#xoEstop_Active —
W544.3
"PN_375_20_505_4FDI_4FDO_
In" State_FDO_4_ok —
“PN_375_20_PS™.505_4FDI_
4FDO_F_PRG_FDO_ok — 3%

- Network 10: PN I0-D "wago-750-375-20" -activate FDO3 & FDO4 at 667 - indication safety ok to 8FDI

%Q542.2
*PN_375_20_505_4FDI_4FDO_
Out"FDO_3

%Q542.3
*PN_375_20_505_4FDI_4FDO_
Out™FDO_4
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4FDO — Safety programming — Error Error-1D 16#75D6 (1)

» Practical experience direct activation of safety outputs
» Programming
o Local safety tags & channel status based on input of periphery area “%Ix.x”
o Direct activation or function block “FDBACK” used
» Functional test safety programming

o Response application at error-free operation and module / channel error active at safety output

» References F-CPU changes to STOP at functional test — Siemens FAQ ID 19183712

SIEMENS

support.industry.si com | Product Support | Friday, 5. April 2024

Entry type: FAQ, Entry ID: 19183712, Entry date: 07/06/2017

What should you do if the F-CPU goes into STOP mode and the message "Data corruption in the
safety program ..." appears in the diagnostics buffer?

If data corruption occurs, then one of the following eror messages is displayed in the diagnostics buffer: "Data
F}ggr[ni%tjlcn before output to F 10 (75DE)" or "Data corruption in the safety program before output to partner F-CPU

Adfisntion sheuld be pald to #he ieehnical manuels
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/4FDO — Safety programming — Error Error-ID 16#75D6 (2)

+ References F-CPU changes to STOP at functional test and using “FD_BACK”

» Fault “wiring” / “integration” of FDBACK at application

» References “wiring” inputs of “FDBACK”
o ALL — Without structure values
o ON - Local safety tag
o FEEDBACK - Digital input feedback “%lx.x”
o QBAD_FIO - Channel status “%Ix.x”

» References programming enable with “ON”
o Without structure values

o Only local safety tags

» Additional references available at “troubleshooting programming”

Diagnostics buffer

Events

[+ Display CPU Time Stamps in PGIFC local time

He. Dsteand time Event

109 4/4i2024 2:39:08.231PM  System initiated request: STOP -CFU changes from RUN to STOP mode

110 4/4i2024 2:39:08216 PM  User programmed STOP request in FB 32771

111 4142024 2:39:08216 P :Safety program: Data corruption prior to sending o FI0

112 4/4/2024 2:39:08203PM  Overload

113 4/4i2024 2:39:07.255PM  Underflow

114 4/4i2024 2:39:07.243PM  Underflow

115 4/4i2024 2:39:07.239PM  Overload

116 4/4i2024 2:39:07.231 PM  Acknowledgement required

Freeze display

Details on event

P I I < <Fef<fef<]
L+ Q@D
(w]

117 4/4i2024 2:39:01.947 PM  Acknowledgement required
nt f 825 D: [16% 0D:75D6
= |SAFETY_DEMO_WAGO i SAFETY_DEMO_WAGO ]
ot [Rack0iSlot1 ]
Error: Safety program: Data corruption prior to sending to FI0 ~
F-runtime group 1
Startaddress of the F/0: 542
Offset of the output: 0
SAFETY_DEMO_WAGO | SAFETY_DEMO_WAGO.
v

7+ [Check whether data in the safety program that is used in the calculation of the outputwas |~

conupted illegally.

data type or whether the divizor of a DIV instruction = 0.

Check whether the result of an instruction is outside the permissible range for the associated

You can obtain more information by searching for the event ID in the STEP 7 online help

B

Affieniion should be paid to Hhe tsehnical manuals |
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SUMMARY

Power Supply — Power supply concept

Safety inputs

Safety outputs — 4FDI/4FDO

Safety outputs — 4FDI/2FDO

Contactors with reduction of “closing power” and “holding power”
Control SEW drives

o0 A WDNRE
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Abstract

* Output module with 2 safety semiconductor outputs
» Own power supply 24V for outputs

» Independent usage of outputs

75x-666/000-004

Inputs ) — pcl
24V Outputs

!TBH!TU!!&: 24V,0V g’f;’u";

T1/11—» o0 :'_'\-\3?4/__ ov ™n 6 ‘ ; 018
—_r— = Outputs 2 :f|: sho: 14 1/
L] o ‘
i

T2/12—> = T212 Le]le] 018,0+
00 C<€—— 01B 2V 2 Logle
02
LI nE 000 O ome =
TLI3=> 5 fe— o2 oioted O U ; >
T
. K [0ilolo)lo| omov ;
T2/ 14— (30 (€—— 02B ' ' Figure 11: Output Block Diagram
750-866{000-004
=pi=s

Figure 9: Schematic Diagram

Affieniion should be paid to Hhe tsehnical manuals |

42  WAGO GmbH & Co. KG WAGO PROFIsafe Troubleshooting - Generation 4 - 20 FDI & FDO | 10.04.2024- V 3.2 - EN | JPR



TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Module parameter (1)

» Active discharge at F-DO 1

» “Discharge” of capacitive load at connection “O+” T —
> Parameter o
activate:
o Activated — Function activated Reedbackcsme el 5
o Deactivated — Function deactivated — Behavior like generation 3 P00 Instance 2.t comnectors
o Default settings “Activated” S [Darktest |
Resdbacktime [ms]: [20 |

> Reference technical manual
7.3.6.2  Active Discharge

If the Active discharge parameter is set to the value “acfivated,” then higher
discharge current briefly flows upon switch-off to support larger capacitive loads.
This function is supported exclusively for connection O1.

NOTICE

Maximum switching frequency when discharge activated

If the Active discharge parameter is set to the value “activated,” the maximum
switching frequency allowed for the digital output is 0.1 Hz. Otherwise, the F IfO
module may overheat.

Affisntion should be paid to the sehnical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Module parameter (2)

* Test sequence

» Assign test sequence per output F-DO Instance 1 at connector 10
FDO | 1
> Parameter nstance 1 at connec‘:gz
o) Deact|vated Active discharge: |acti‘.rated
Test sequence: | Dark test
T Readback time [ms]: deactivated
> F-DO Instance 2 at connectors
11and12: |
© Dark teSt Test sequence: | Dark test
Readback time [ms]: deactivated
T [ Dark test ]

o Default settings “Dark test”

Adienifen sheuld be peald e he tsehnical manveals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Module parameter (3)

* References Test sequence

> Deactivated

o Without active test sequences T |
» Dark test
o Test pulse at active output
o Test pulse length results from parameter "read-back time T [ DETHS S ] s

Adfisntion sheuld be pald to #he ieehnical manuels
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety outputs 4FDI/2FDO — Module parameter (4)

* References Test sequence — Technical manual

7.3.6.3

Dark Test Sequence

Switch off digital outputs cyclically if test sequence deactivated

If the test sequence is deactivated, the output in question (e.g., O1) must be
switched off at least once every 24 hours for at least the amount of ime
cormresponding to the read-back setting. The output switch-off must be performed
vy the controller. It is sufficient if the switch-off is executed by the process itself,
not controlled by a timer.

Each output can be monitored with cyclic diagnostic tests in addition to stafic
manitoring. The cyclic diagnostic tests are performed at a diagnostic interval of
1 minute (in the event of an ermor, the diagnostic interval is reduced to

10 seconds).

In the process, the dark test sequence tests whether an output that is switched
on can still be switched off. The switch-off duration for a dark test of a safe output
channel is at most the value of the Readback time parameter setting, but the

F 'O module reduces it to the duration required for detecting the switch-off.
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Safety outputs 4FDI/2FDO — Module parameter (5)

* Readback time
» Watchdog “readback function safety output”
» Parameter
o Maodification in steps from 1ms

o Default settings “1ms”

» References adjust readback time

o Readback time = maximum length test pulse / switch off time safety output

T [ Dark test ] _

o Automatic adjustment to required duration = test pulse length for "shutdown detection

F-DO Instance 1 at connector
10:

Active discharge:
Test sequence:

Readback time [ms]:

| activated

Dark test

20

:
1

3
5

10
20

F-DO Instance 2 at connectors
11and 12:

Testsequence:

Readback time [ms]:

50

100

200

500

20
1

o Verification of setting by measuring test pulse length and voltage curve at the output

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Module parameter (6)

* References adjust readback time
» Practical experiences
o “Normal relay“ with freewheeling diode — test pulse length 2ms up to 5ms

o Safety relay with internal power supply — test pulse length 5ms up to 20ms

» Technical manual

7.6.210 Switching Capacitive and Electronic Loads

You can use the F W0 module to switch electronic loads (e.g., electronically
controlled door locking devices).

In addition, capacitive loads can be switched according to the technical data.
When switching capacitive loads, the diagnostic message “Short circuit to Vee™ or
“Short circuit to GND"™ may cccur. This can be fixed by increasing the read-back
time andfor using active discharge; see section "Commissioning” = ... =
“Adjustable Parameters for Digital Outputs® = “Active Discharge.”

Afeniion should be peld te the isehnical manuels §
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Safety programming — Shutoff module error (1)

» Direct control of outputs without function block

» Activation based on application requirements and channel state outputs

» Screenshot TIA project

Channel status ok
-> Activate outputs
-> Cyclic process data “%Ix.x”

Channel status not ok
-> Deactivate outputs
-> Cyclic process data “%Ix.x”

#xMNoEstop Active —
W552.0

"PN_375_20_506_4FDI_2FDO_In"

State_FDO_1_ok —
W552.1

"PN_375_20_506_4FDI_2FDO_In"

State_FDO_2_0OK w3

#xMoEstop_Active —O
W552.0

"PN_375_20_506_4FDI_2FDO_In"

State_FDO_1_ock —o
W552.1

"PN_375_20_506_4FDI_2FDO_In"

State_FDO_2_ok —o sk

1
&

=

— R1

#I5R_666_01
SR

%0Q550.0
"PN_375_20_506_4FDI_2FDO_Out".
FDO_1

*Q550.1
"PN_375_20_506_4FDI_2FDO_Out"
FDO_2

Afieniien sheuld be paie f
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@ isehnical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Safety programming — Shutoff module error (2)

* Release control with module status
» Data block with “module status — Safety programming”
» Generate “module status — Safety programming”

» Safety application — Using “module status — Safety programming”

+ Data block information “module status — Safety programming”
» Per PROFlsafe module information “FDI ok”, FDO ok” and “Module ok” required

D] = S06_4FDI_2FDO_F_PRG_FDI_ok Bool FALSE
] = SO6_4FDI_2FDO_F_PRG_FDO_ok Boal FALSE
o S06_4FDI_2FD0_F_PRG_Module_ok Bool FALSE
Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Safety programming — Shutoff module error (3)

* Generate “module status — Safety programming”

» Call function at start of safety application — Generate “module status — Safety programming”

&
W551.0
"PN_375_20_506_4FDI_2FDO_
In" State_FDI_1_ok —
WS551.1
"PN_375_20_506_4FDI_2FDO_
In" State_FDI_2_ok —
W551.2
"PN_375_20_506_4FDI_2FDO_
In" State_FDI_3_ok e "PN_375_20_PS".506_4FDI_
W551.3 2FDO_F_PRG_FDI_ok
"PN_375_20_506_4FDI_2FDO_ - &

In" State_FDI_4_ok — s —_— —

W552.0
*PN_375_20_506_4FDI_2FDO_
In" State_FDO_1_ok — "PN_375_20_PS".506_4FDI_
W552.1 2FDO_F_PRG_FDO_ok
"PN_375_20_506_4FDI_2FDO_ =
In".State_FDO_2_ok— s _ e "PN_375_20_P5" 506_4FDI_
2FDO_F_PRG_Module_ok
*FOO550_4FDIi =
2FDOIPar,iParbyGSD,” QBAD m 33 — -

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Safety programming — Shutoff module error (4)

+ Safety application — Using “module status — Safety programming”

» Enable output control with “module status — Safety programming”

*  Network 11: PNIO-D "wago-750-375-20" - activate 666 - power supply additional DO modules
&
#xMoEstop_Active — #iSR_666_01
“PN_375_20_PS" 506_4FDI_ SR
2FDO_F_PRG_FDO_ok — 3: —_
Q5500
-1 “PN_375_20_506_4FDI_2FDO_
#xNoEstop_Active —0 Out".FDO_1
“PN_375_20_PS" 506_4FDI_ -
2FDO_F_PRG_FDO_ck —o = —nR1 Q —_
Q5501
“PN_375_20_506_4FDI_2FDO_
Out".FDO_2

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Safety outputs 4FDI/2FDO — Safety programming — Error Error-1D 16#75D6

* Practical experience direct activation of safety outputs
» Programming

o Local safety tags & channel status based on input of periphery area “%Ix.x”

» Functional test safety programming

o Response application at error-free operation and module / channel error active at safety output

» References F-CPU changes to STOP at functional test — Siemens FAQ ID 19183712

SIEMENS

support.industry.si com | Product Support | Friday, 5. April 2024

Entry type: FAQ, Entry ID: 19183712, Entry date: 07/06/2017

What should you do if the F-CPU goes into STOP mode and the message "Data corruption in the
safety program ..." appears in the diagnostics buffer?

If data corruption occurs, then one of the following eror messages is displayed in the diagnostics buffer: "Data
F}ggr[ni%tjlcn before output to F 10 (75DE)" or "Data corruption in the safety program before output to partner F-CPU

Adfisntion sheuld be pald to #he ieehnical manuels
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SUMMARY

5. Contactors with reduction of “closing power” and “holding power”
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Contactors with reduction of “closing and holding power” — General

* Fundamentals
» New realization of topic “energy efficiency”
» Substitution of “classic coil” with electronic components

» Reduction of closing power and holding power at control

» Consequences

» Changing behavior in combination with plc control

* References
» Use contactor for “plc control” or “fail safe control”
» Pay attention to references at the product manual

» Pay attention to references “detection of open circuits” at safety outputs

Affieniion should be paid to Hhe tsehnical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Contactors with reduction of “closing and holding power” — Example Siemens 3RT (1)

« General

» Customer request — use Siemens 3RT contactor

SIEMENS

» Reduction of closing power and holding power

» Controlled with safety output

* |nformation

» Technical manual contactor assemblies SIRIUS 3RT from 09/2017
> Siemens Mall information 3RT2037

3RT2037-1KB44-3MAQD

Manual
Contactor relay, AC-3 65 A, 30 KW /400 2 NO + 2 NC, 24 v DC with varistor 3-pole,
size 52 screw terminals Perm. mounted auxiliary switch suitable for 2 A PLC outputs S
o _ Industrial Controls

List Price > Show prices
Customer Price > Show prices
Alternative Buying For this product we offer a fast delivery and if possible an exchange Switching Devices
Options or repair part.

» For further information please contact your local Spares&Repair SIRIUS - SIRIUS 3RT Contactors |

Pariner

Contactor assemblies

DsataShest in PDF [t Download

Manuals
Certificates, A Service & Support
FAQs...

Aiontien sheuld be paid te the technical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Contactors with reduction of “closing and holding power” — Example Siemens 3RT (2)

« Available information
» Siemens Mall 3RT2037
o Suitable for 2A PLC outputs

3RT2037-1KB44-3MAQ

Contactor relay, AC-3 65 A, 30 kW / 400 2 NO + 2 NG, 24 ' DG with varistor 3-pole,
size 52 screw terminals Perm. mounted auxiliary switch suitable for 2 A PLC cutputs

List Price > Show prces
Customer Price > Show prices

Altemative Buying For this product we offer a fast delivery and if possible an exchange
Opfions or repair part.
» For further information please contact your local Spares&Repair
Partner

DataSheet in PDF [ Download

Manuals,
Certific ates, A Service & Support
FaQs

» References technical manual SIRIUS 3RT Confguration

6.17 Conlactors in safely applications

o Deactivation detection of open circuits

Note

o Pay attention to recovery time The current consumption of the contactor's fail-safe control input is too low for detecting
open circuits in the controller's fail-safe output. This can lead to an incorrect signal and to
shutdown of the contactor.

Deactivate the detection of open circuits in the controller

Note

The contactor carries out a number of tests during start-up. When applying the supply
voltage (A1/A2), refer to the data sheet for the recovery time following a power failure. Even
if the fail-safe control input is already activated within this time, the contactor does not switch
on again until the recovery time following a power failure has elapsed

*You will find further data in the data sheet
rhitps://support.industry_siemens.com/csfww/en/ps/16132/id)

Afeniion should be peld te the isehnical manuels §
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Contactors with reduction of “closing and holding power” — Example Siemens 3RT (3)

+ Behavior 3RT2037-1KB44 3MAO — power on & test pulse
» Contactor connect to O+ and O- at FDO
o ,1“=Voltage FDO connection O+ / O-

o ,4“— Current at current clamp

» Recognitions

o Current pulses of contactor changed at test pulse

o Measurement current with peaks up to 13 A

Affcnion sheuld be paid to the teehnical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Contactors with reduction of “closing and holding power” — Example Siemens 3RT (5)

* Summary behavior 3RT2037-1KB44 3MAO
» Contactor generates current peaks at power on and active test pulse in combination with safety outputs
» Peculiarities not shown at the technical manual
» Use in combination with WAGO PROFIsafe module 4FDI/4FDO 75x-667/000-004
o Safety outputs generation 4 overloadable

o Connection examples

T 1 owoH TT 0 ool T 11 0101
oo &0 oo & oo &
K1 K1 K1
T2 2 02402 T2 2 O2:02 T2 2 02402
00 0o0 oo & TE Kz o0 0o
T 13 03+03| T ogro T1 13 03+03
00 0o0 °o ¢| K3 o0 0O
14

12 1 omod OV o oy T2 W 04+04
oo oo ? @ K4 o0 0o

o Pay attention to technical manual
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SUMMARY

Power Supply — Power supply concept

Safety inputs

Safety outputs — 4FDI/4FDO

Safety outputs — 4FDI/2FDO

Contactors with reduction of “closing power” and “holding power”

Control SEW drives

oA wWN R
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Control SEW drives — Fundamentals

* Requirements and opportunities
» Fundamentals at technical manual of Co. SEW
» Pay attention to suggestions and boundary conditions
» Variant solution only in coordination with Co. SEW

« Extract available documents

Manual

MOVIMOT® MM..D

Functional Safety ?.ff.‘!:ﬁfl?’i.ﬁfmm'“

Exdtion 03/2009
- msaren Manual

1674328 1N Editon 122011 193T210/EN Edton 062012 1e0un2IEN

Affention should be paid to the technical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Control SEW drives — MOVITRAC (1)

» Extract technical manual MOVITRAC MCO07B

Drive Technology | Drive Autotion | Syste Irtegraion' Senvoss

» Control with safety PLC — Screenshot page 22

Binary control with safety PLC

Manual

(A ——

4891654283

» Input capacitance X17:4 — Screenshot page 30

Input capacitance X17:4 Size 0: 27 pF
Sizes 1to 5: 270 uF

MOVITRAC® MCO7B
Functional Safety

Edition 0672013

20172958/EN

Aiontien sheuld be paid te the technical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Control SEW drives — MOVITRAC (1)

» Extract technical manual MOVITRAC MCO07B

Drive Technology | Drive Autotion | Syste Irtegraion' Senvoss

» Group disconnection — Screenshot page 29

Example: Group disconnection with three MOVITRACY MCD7B

IR =

u%:ww = T‘ Manual
RW T
“

a4
- ‘

i +l

MOVITRAC® MC07B
Functional Safety

Edition 06/2013

20172958 /EN
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Control SEW drives — MOVIMOT (1)

» Extract technical manual MOVIMOT MM..DD

» Field distributer connection — Screenshot page 31

542 Field distributor connection
The following figure shows the connection of the MF_JZ.6. or MQ./Z.8. field distributor:

MOVIMOT® MM..D
Functional Safety

Edition 03/2009
16743628/ EN

Manual

Affention should be paid to the technical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Control SEW drives — MOVIMOT (2)

» Extract technical manual MOVIMOT MM..DD

» Group disconnection — Screenshot page 33

544 Group disconnection with MF../Z.6 or MQ.JZ.6 field distributor
For notes an determining the number *n" of MOVIMOT® units for group discannection.

see chapter "24 \V power supply for group disconnection” (see page 21).
(DI} 1

|1 24 Suppiy for MOVIMOT® myener from the snery redy (29 PNOZ. )
K] Fleoous
[5] 24V cupply Tor Nleidbus Intermaoss

MOVIMOT® MM..D
Functional Safety

Edition 03/2009 Manual

16743628/ EN

Affention should be paid to the technical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Control SEW drives — MOVIDRIVE (1)

+ Extract technical manual MOVIDRIVE MDX60B/61B

Drve Tecrobogy | v Acraion | Sysm Fisraion| Senies T

» Control with safety PLC — Screenshot page 22

Binary control with safety PLC ng
MMMMM 22w [ e
Emorg stop sop | St S| s
oo - - gy w Jour [ w Jour

I

Manual

3210371979

» Input capacitance X17:4 — Screenshot page 30

Input capacitance X17:4 Size 0: 27 pF
Sizes 1to 5: 270 uF

MOVIDRIVE® MDX60B/618
Functional Safety

Edition 1222011 19387210/ EN

Aiontien sheuld be paid te the technical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Control SEW drives — MOVIDRIVE (2)

+ Extract technical manual MOVIDRIVE MDX60B/61B

Drve Tecrobogy | v Acraion | Sysm Fisraion| Senies T

» Group disconnection — Screenshot page 29

Example: Group disconnaction with thres MOVIDRIVE™ MDX60B/618 units §I°DIM
Mam v
C =

Manual

MOVIDRIVE® MDX60B/618
Functional Safety

Edition 1222011 19387210/ EN

Aiontien sheuld be paid te the technical manuals 1
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO
Control SEW drives — MOVIAXIS (1)

+ Extract technical manual MOVIAXIS

Orve Technoogy | rive Atemaion Syse regran | Senes T TR

» Control with safety PLC — Screenshot page 25

Binary control with safety PLC, dual-channel M

Manual

Powsr 24y

Emes. siop|

N

» Technical data — Screenshot page 40

Control voltage Va4 at the relay coil DC +18.2 V to +30 V (> 15 mA) == relay coil energized
Terminal X7;1,2 DC -2 Vto +2 V (= 2 mA) == relay coil dropped out safely
Terminal X8; 1, 2 Only use voltage sources with safe disconnection (SELV/PELY) in accordance with VDE 0100
for the control input at terminals 1 and 2 MOVIAXIS® Multi-Axis Servo Inverter

Functional Safety

Edition 0672012 19304412/ EN

Affention should be paid to the technical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Control SEW drives — MOVIAXIS (2)

+ Extract technical manual MOVIAXIS

rive Technology | rve Automtion | System itegrasion | Serdoss

T TR

» Group disconnection — Screenshot page 37

Example: Group disconnection with 3 axis modules

e =
- B N Manual
[0 i O o

Edition 0672012

MOVIAXIS® Multi-Axis Servo Inverter
Functional Safety

SEW

19304412/ EN

Affention should be paid to the technical manuals |
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Control SEW drives — Summary

* Requirements SEW drives
» High input capacity of safety inputs present
» Examples with safety relays per variant available
* Recommendation based on technical documentation of Co. SEW
» Use WAGO PROFIsafe Module 4FDI / 4FRO — 750-669/000-003
o 4 safety relay outputs
o 4 safety inputs for additional feedback information

i S i S0 i U Technical Data

T00e9/000003 Type 1 ace. to IEC 61131
Input current [typ.) 22 mA

i "
el ot —|® | - Clock outputs T1 +12 Input frequency (max ) 50 Hz
o E Inputs 11 ... 14 Outputs
Py B Outputs Relay outputs: RO . RO4;
" n Isolation voltage: 48 VAC, 60 VDC
] R:? :om oo [swiiding il rangs 5V ... 60 V DC (SELV,/PELV);
LED: — |0 =i 5V..48VAC
Relay output: ROT ... RO4 rg oz Rejay outputs Cipi curan [par charmal] Ol ..04 6 A
"‘is ROla )7 i Switching current range: 3 mA ... 6 A
L= :Vv ;':Is Voltage (compatible with the WAGQO 75x-66x/
o o ov 000.003 PROFsafe Modules)
u Total output current 24 A
ol el Switching delay <50 ms

Afeniion should be peld te the isehnical manuels §
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TROUBLESHOOTING PROFISAFE MODULES G4 - FDI AND FDO

Version information

17.03.23 3.0 * New format of information
09.05.23 3.1 » Separate information 4FDI/4FDO and 4FDI/2FDO
10.04.24 3.2 » Update information activate FDO
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