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General information 1
About this documentation

1 General information

1.1 About this documentation

This documentation is an integral part of the product. The documentation is intended
for all employees who perform assembily, installation, startup, and service work on the
product.

Make sure this documentation is accessible and legible. Ensure that persons respons-
ible for the machinery and its operation as well as persons who work on the device in-
dependently have read through the documentation carefully and understood it. If you
are unclear about any of the information in this documentation or require further in-
formation, contact SEW-EURODRIVE.

1.2 Structure of the safety notes

1.21 Meaning of signal words

The following table shows the grading and meaning of the signal words for safety
notes.

Signal word Meaning Consequences if disregarded

A DANGER Imminent hazard Severe or fatal injuries.

A WARNING Possible dangerous situation Severe or fatal injuries.

A CAUTION Possible dangerous situation Minor injuries

NOTICE Possible damage to property Damage to the drive system or its
environment.

INFORMATION Useful information or tip: Simplifies

handling of the drive system.

1.2.2 Structure of section-related safety notes

Section-related safety notes do not apply to a specific action but to several actions
pertaining to one subject. The hazard symbols used either indicate a general hazard
or a specific hazard.

This is the formal structure of a safety note for a specific section:
SIGNAL WORD
Type and source of hazard.

Possible consequence(s) if disregarded.
* Measure(s) to prevent the hazard.
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Structure of the safety notes

Meaning of the hazard symbols

The hazard symbols in the safety notes have the following meaning:

Hazard symbol

Meaning

General hazard

Warning of dangerous electrical voltage

Warning of hot surfaces

Warning of risk of crushing

>R E

Warning of suspended load

Warning of automatic restart

1.2.3 Structure of embedded safety notes

Embedded safety notes are directly integrated into the instructions just before the de-
scription of the dangerous action.

This is the formal structure of an embedded safety note:

A SIGNAL WORD Type and source of hazard. Possible consequence(s) if disreg-
arded. Measure(s) to prevent the hazard.

6 Manual — MOVIFIT® MC/FC — Functional Safety
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General information
Rights to claim under limited warranty

1.3 Rights to claim under limited warranty

Read the information in this documentation. This is essential for fault-free operation
and fulfillment of any rights to claim under limited warranty. Read the documentation
before you start working with the unit!

14 Content of the documentation

The current version of the documentation is the original.

This document contains additional safety-relevant information and conditions for use
in safety-related applications.

1.5 Exclusion of liability

Read the information in this documentation, otherwise safe operation is impossible.
You must comply with the information contained in this documentation to achieve the
specified product characteristics and performance features. SEW-EURODRIVE as-
sumes no liability for injury to persons or damage to equipment or property resulting
from non-observance of these operating instructions. In such cases,
SEW-EURODRIVE assumes no liability for defects.

1.6 Other applicable documentation

This document contains safety-relevant amendments and requirements for the use of
MOVIFIT® MC and MOVIFIT® FC with safety-related disconnection of the drive to stop
categories 0 or 1 in accordance with EN 60204-1, protection against restart to
EN 1037, and use in applications of performance level d to EN ISO 13849-1.

Further, it describes the safety-related PROFIsafe option S11 with the corresponding
safety-relevant requirements for use in safety-related applications up to SIL 3 accord-
ing to EN 61508 and performance level e according to EN ISO 13849-1.

This document supplements the "MOVIFIT® ..." operating instructions and limits the
application notes according to the following information. It may only be used in con-
junction with the "MOVIFIT®" operating instructions.

1.7 Product names and trademarks

The brands and product names in this documentation are trademarks or registered
trademarks of their respective titleholders.

1.8 Copyright notice

© 2016 SEW-EURODRIVE. All rights reserved. Unauthorized reproduction, modifica-
tion, distribution or any other use of the whole or any part of this documentation is
strictly prohibited.

1
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Safety concept

MOVIFIT® MC safety concept

2 Safety concept

The described safety technology of the MOVIFIT® device has been developed and
tested in accordance with performance level d to EN ISO 13849-1:2008.

This was certified by TUV Nord. Copies of the TUV certificate and the corresponding
report are available from SEW-EURODRIVE on request.

21 MOVIFIT® MC safety concept

211 Functional description

The MC design of the MOVIFIT® acts as a power distributor and communication inter-
face for controlling up to 3 MOVIMOT® drives. MOVIFIT® MC allows for the connection
of an external safety controller (or an external safety relay). If the connected emer-
gency stop device (e.g. emergency off button with latching function) is activated, the
safety controller disconnects the 24 V supply voltage that is required for creating a ro-
tating field for the connected MOVIMOT® drive.

The 24V_P supply voltage (safety-related 24 V supply voltage) is connected in the
ABOX at the X29 terminal and fed to the EBOX via a plug strip. The EBOX houses
electronic components, such as a short-circuit protection, voltage monitor, RS485
transceiver and coupler. The safety-related 24V_P supply voltage is routed through a
polarity protection diode at the input of the EBOX. A switch-mode power supply
(SMPS) generates 5 V voltage from the safety-related 24 V voltage for the RS485
transceiver and the coupler. Short-circuit protection of the positive pole of the safety-
related 24 V voltage protects the contactor tracks of the MOVIFIT® and the hybrid
cables connected to the MOVIFIT®. In the ABOX, the safety-related 24 V voltage is
distributed to the terminal strips X71, X81, and X91 or the plug connectors X7, X8, and
X9. The terminal strips of plug connectors serve to connect the respective MOVIMOT®
drives. Further, the RS+, RS- signals and the supply system cables L1, L2, L3 are for-
warded to the MOVIMOT® drives.

For the connection between the terminal strips X71, X81, and X91 or the plug con-
nectors X7, X8, and X9 and the MOVIMOT® drives, SEW-EURODRIVE recommends
pre-fabricated hybrid cables that have been designed and shielded especially for this
purpose.

The connected MOVIMOT® inverters can de-energized all active elements that are re-
quired for creating pulse trains at the power output stage (IGBT) if the safety-related
24 V supply voltage is disconnected. This ensures that the MOVIMOT® inverter no
longer supplies power to the motor for generating torque.

With the external connection via a safety controller that

* Is approved for at least PL d according to EN ISO 13849-1

» Disconnects with at least PL d according to EN ISO 13849-1
MOVIFIT® MC devices can be used with:

» Safe Torque Off according to EN 61800-5-2

» Safe Stop 1 according to EN 61800-5-2

» Restart inhibit in accordance with EN 1037

* In compliance with performance level d according to EN ISO 13849-1.

MOVIFIT® MC supports stop categories 0 and 1 according to EN 60204-1.

8 Manual — MOVIFIT® MC/FC — Functional Safety
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Safety concept
MOVIFIT® MC safety concept

MOVIFIT® MC block diagram
The following block diagram shows the MOVIFIT® MC safety concept:
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Safety controller, external (only with MOVIFIT® without PROFIsafe option S11)

2 jumpers between X29 and X45 (only with MOVIFIT® with PROFIsafe option S11)
Short-circuit protection

24V_P voltage monitor

Voltage status 24V_P

MOVIFIT® processor

Serial interface

Coupler

Transceiver

SEW-EURODRIVE hybrid cable

Restrictions

A WARNING

Electric shock due to dangerous voltages in the ABOX. If the safety-related 24 V
voltage is disconnected, MOVIFIT® device remains connected to the line voltage.
Severe or fatal injuries.

« De-energize the new MOVIFIT® device. Observe the minimum switch-off time
after disconnection from the supply system:

— 1 minute

» The safety concept is only suitable for performing mechanical work on driven sys-
tem/machine components.

* A system/machine-specific risk assessment must at all costs be carried out by the
system/machine manufacturer and be observed when using the MOVIFIT® MC
device.
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MOVIFIT® FC safety concept

2.2 MOVIFIT® FC safety concept

221 Functional description

The FC design of MOVIFIT® acts as a power distributor and communication interface
with an integrated frequency inverter with a power range of 0.37 to 4 kW. MOVIFIT®
FC allows for the connection of an external safety controller (or an external safety re-
lay). If the connected emergency stop device (e.g. emergency off button with latching
function) is activated, the safety controller disconnects the 24 V supply voltage that is
required for creating a rotating field at the inverter output.

The 24V_P supply voltage (safety-related 24 V voltage supply) is connected to ter-
minal X29 in the ABOX and is fed to the control electronics via a plug strip, and to the
EBOX via the direct plug connector. Control electronics and power section are integ-
rated in the EBOX. The safety-related 24V_P supply voltage is routed through a polar-
ity protection diode at the input of the EBOX. A switched-mode power supply ("SNT
Safety") generates a 5 V voltage from the safety-related 24 V supply for the computer
as well as the required supply voltages for the output stage control.

The supply voltages and motor voltages are connected to a terminal strip of the ABOX
and fed directly to the EBOX via a power connector.

The pulse patterns generated in the computer are conditioned in the respective control
and relayed to the circuit breaker. If the supply voltages for the controls are switched
off, no pulse patterns can be generated at the inverter output.

This kind of disconnection ensures that all active elements required to generate a
pulse pattern at the inverter output are switched off.

With the external connection via a safety controller that

* Is approved for at least PL d according to EN ISO 13849-1

» Disconnects with at least PL d according to EN ISO 13849-1
MOVIFIT® FC devices can be used with:

« Safe Torque Off according to EN 61800-5-2

» Safe Stop 1 according to EN 61800-5-2

* Restart inhibit in accordance with EN 1037

* In compliance with performance level d according to EN ISO 13849-1.

MOVIFIT® FC supports stop categories 0 and 1 according to EN 60204-1.

1) ' Manual - MOVIFIT® MC/FC - Functional Safety
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Safety concept
MOVIFIT® FC safety concept

222 MOVIFIT® FC block diagram
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[1] Field [71 24V_P voltage monitor
[2] Safety controller, external [8] Voltage status 24V_P
(only with MOVIFIT® without PROFIsafe option S11) [9] MOVIFIT® processor
[3] 2 jumpers between X29 and X45 [10] 24V_P voltage monitor
(only with MOVIFIT® with PROFIsafe option S11) [11] Coupler
[4] Control electronics [12] Read DIP switch
[5] Power section [13] Digital brake output
[6] Short-circuit protection [14] TF/TH evaluation
223 Restrictions
A WARNING

Electric shock due to dangerous voltages in the ABOX. If the safety-related 24 V
voltage is disconnected, MOVIFIT® device remains connected to the line voltage.

Severe or fatal injuries.

« De-energize the new MOVIFIT® device. Observe the minimum switch-off time
after disconnection from the supply system:

— 1 minute

» The safety concept is only suitable for performing mechanical work on driven sys-
tem/machine components.

* A system/machine-specific risk assessment must at all costs be carried out by the
system/machine manufacturer and be observed when using the MOVIFIT® FC
device.
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Safety concept for PROFIsafe Option S11

2.3 Safety concept for PROFIsafe Option S11

* PROFIsafe option S11 is an integrated safety-related electronics component with
safety-related inputs and outputs (F-DI, F-DO). The safety concept of this sub-
assembly is based on the fact that there is a safe state for all safety-related pro-
cess values. For the PROFIsafe option S11 this value is "0", for all inputs F-DI and
outputs F-DO.

* A 2-channel redundant system structure of the safety component ensures that,
with suitable monitoring mechanisms, requirements for SIL 3 according to
EN 61508 and performance level "e" according to EN ISO 13849-1 are fulfilled.
When the system detects a fault, it reacts by reverting to a safe status. In this way,
the safety function is realized in the form of safety-related inputs and outputs with
connection to a higher-level safety control via the PROFIsafe communication.

* The safety-related output F-DO_STO is used to disconnect the 24 V supply to the
inverter, which achieves safety-related disconnection of the drive. In this context,
observe the safety concept of the MOVIFIT® MC and MOVIFIT® FC, all conditions,
and all installation specifications in this publication.

The safety class of the MOVIFIT® basic device determines the safety-related switch-
off of the following overall systems:

*  MOVIFIT® MC with:
— PROFIsafe option S11
— MOVIMOT® MM..D drive

MOVIFIT® MC may only be used in applications up to Performance Level d ac-
cording to EN ISO 13849-1.

«  MOVIFIT® FC with:
— PROFIsafe option S11
— Motor

MOVIFIT® FC may only be used in applications up to Performance Level d ac-
cording to EN ISO 13849-1.

12 Manual - MOVIFIT® MC/FC - Functional Safety
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Safety concept
Safety functions

24 Safety functions

The following drive-related safety functions can be used:

241 STO - Safe Torque Off

j=de

When the STO function is active, the inverter does not supply any power to the motor.
The drive cannot generate torque. This safety function corresponds to a non-con-
trolled stop according to EN 60204-1, stop category 0.

The STO input must be disabled by a suitable external safety controller/safety relay.
The following figure illustrates the STO function:

VA

t
9007201225613323

I Drive safety function trips
V= Speed
= Time
t,=  Point of time when STO is triggered

INFORMATION

The motor coasts to a halt or is stopped mechanically.
Controlled standstill is preferred, if possible (see SS1).
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Safety functions

24.2 SS1(c) — Safe Stop 1
Adhere to the following procedure:
+ Decelerate the drive using an appropriate brake ramp specified via setpoint inputs.

» Disconnect the STO input (= triggering the STO function) after a specified safety-
related time delay.

This safety function corresponds to a controlled stop according to EN 60204-1, stop
category 1.

The following figure illustrates the SS1(c) function:

vi ‘ ‘

ﬁ

ty ty
9007201225618443

Drive safety function monitoring
Il Drive safety function trips
= Speed
= Time
= Point of time when SS1(c) is activated and the braking action is triggered
t,=  Point of time when STO is triggered
At = Safety-related period of time

INFORMATION

* The SS1(c) function does not monitor the stopping of the drive.

jde

* The safety-related period of time At allows the drive to come to a stop. In the
event of a fault, the drive does not come to a stop and becomes de-energized at
the time t, (STO).

1 4 Manual — MOVIFIT® MC/FC — Functional Safety

22513078/EN — 06/2016



22513078/EN — 06/2016

Safety conditions 3

Approved devices

3 Safety conditions

The following requirements are mandatory for installation and operation of MOVIFIT®
in safety-related applications according to the safety categories mentioned above. The
conditions are divided into the following sections:

* Approved devices
* Installation requirements

* Requirements for the external safety controller (for digital control for safety-related
disconnection)

* Requirements for external sensors and actuators (in combination with PROFIsafe
Option S11)

« Startup requirements
* Operational requirements

31 Approved devices
311 Nameplates

Nameplate position

The following figure shows the positions of the nameplates on the ABOX:

7012396683

[11 Nameplate of the complete device (EBOX and ABOX)
[2] Nameplate of the ABOX

Manual — MOVIFIT® MC/FC — Functional Safety | 5
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Approved devices

Nameplate of the complete unit

e

FS logo description

)
Qm

)
<(80

The following figure provides an example of a nameplate of the complete MOVIFIT®
FC device (EBOX and ABOX):

g N
1 TDECER AR RO CAEECE AL CEEETROIE (R TCRCEER TR 5
SO#: 01.1785033001.0001.12 < 01
Type: MTF11A015-503-P10A-11
EURODRIVE MTA11A-503-8021-D01-00 U
MOVIFIT MLO (H ®|. us
C € [H[ LISTED
L IND. CONT.EQ2D06 |
18014405400496011

This overall device nameplate is only available if the EBOX and the ABOX have been
ordered as one unit.

INFORMATION

Only components marked with the FS logo for functional safety may be installed in
safety applications. For combinations of devices without FS logo (consisting of indi-
vidual EBOX and ABOX), the safety function must be described in the documenta-
tion.

The FS logo can be displayed on the complete unit nameplate of MOVIFIT® in the fol-
lowing designs:
MOVIFIT® with STO (with or without S11 PROFIsafe option)

For more information about MOVIFIT® with FS01 logo, refer to the "MOVIFIT® MC /
FC — Functional Safety" manual.

MOVIFIT® with S12 safety option

For more information about MOVIFIT® with FS80 logo, refer to the "MOVIFIT® MC /
FC — Functional Safety with Safety Option S12" manual.

3.1.2 Device replacement requirements

Observe the following notes during device replacement:

* In safety-related applications, a defective EBOX may only be replaced by an
EBOX according to the type designation on the nameplate of the complete
MOVIFIT® device.

+ If the ABOX is defective in safety-related applications, you have to replace the en-
tire MOVIFIT® device (EBOX and ABOX) with a new MOVIFIT® device with
identical type designation.

16 | Manual - MOVIFIT® MC/FC - Functional Safety
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3.2

Safety conditions
Installation requirements

Installation requirements

Safety-related control cables are all cables between safety controller and
MOVIFIT® terminal X29.

Supply system cables and the safety-related control cables must be routed separ-
ately (Exception: When using genuine hybrid cables by SEW-EURODRIVE).

The line length between the safety controller and MOVIFIT® may not exceed
100 m.

To connect the MOVIFIT® device to the motor, SEW-EURODRIVE recommends
using the specifically designed prefabricated hybrid cable by SEW-EURODRIVE.

The wiring technology used must comply with EN 60204-1.
Route the safety-related control cables EMC-compliantly.

— Outside an electrical installation space: Shielded cables must be routed per-
manently (fixed) and protected against external damage, or other equivalent
measures.

— No single conductors must be routed within the installation space.

Make sure that parasitic voltages cannot be generated in the safety-related control
cables.

Observe the values specified for safety controllers when designing the safety cir-
cuits.

Observe the notes in the "MOVIFIT® .." and "MOVIMOT® MM..D" operating instruc-
tions for information on EMC-compliant installation.

For all 24 V supply voltages of the MOVIFIT® device only voltage sources with safe
disconnection (SELV/PELV) according to EN 60204-1 and EN 61131-2 are permit-
ted.

In case of a single fault, the voltage between the outputs or between any output
and grounded parts may not exceed DC 60 V.

Observe MOVIFIT® and MOVIMOT® MM..D technical specifications.

Manual — MOVIFIT® MC/FC — Functional Safety
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Safety conditions

External safety controller requirements

3.3 External safety controller requirements

The following requirements for the external safety controller for controlling the STO
safety function apply to safety-related disconnection with binary control.

The requirements apply to both a safety controller and a safety relay.

For safety-related approval to EN ISO 13849-1, there must be at least one ap-
proval for performance level d according to EN ISO 13849-1 and the disconnection
of the safety-related control voltage must be designed for performance level d to
EN ISO 13849-1 at least.

The wiring of the safety controller must be suitable for the required safety class.
Safety circuits with MOVIFIT® require 2-pole disconnection.

The values specified for the safety controller must be strictly adhered to when
designing the circuit.

The switching capacity of the control must correspond at least to the maximum
permitted limited output current of the DC 24 V voltage supply.

Observe the manufacturer's instructions concerning the permitted contact
loads and fusing that may be required for the safety contacts. If the manu-
facturer provides no specific information, the contacts must be protected
with 0.6 times the nominal value of the maximum contact rating specified by
the manufacturer.

For wiring with crossfault monitoring, the controller must feature an option for sig-
naling crossfault monitoring and trigger recognition.

To ensure protection against unintended restart in accordance with EN 1037, the
safety controller must be configured and connected in such a way that resetting
the control device alone does not lead to a restart. A restart may only be carried
out after a manual reset of the safety circuit.

The input for the safety-related DC 24 V voltage supply of the device has an input
capacitance. For detailed information, refer to the "Technical Data "chapter of the
operating instructions of the respective device. This must be taken into account as
load when designing the switching output.

Other requirements of the safety controller (such as protecting the output contacts
against welding) must be strictly observed. You must also observe the basic cable
routing requirements from chapter "Installation requirements".

If the safety circuit is disconnected at 2 poles, the test pulses may not be applied
at the same time. The length of a test pulse must not exceed 1 ms. The interval
between 2 test pulses must be at least 1 s.

A

high _ _

low _ J_ o _____

: : : >
- t

<1ms >1s

9007199938827659
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Sample circuit
"safety relay”

Safety conditions 3

External safety controller requirements

The following figure shows the disconnection of an external safety relay.

/A
7 16l
\'\l\
\\l\
. 1]
—— —

21U i [4]

(1]
(2]
3]
(4]
(3]
(6]

5]
18014400103440907

Safety relay with approval

DC 24 V voltage supply

Fuses in accordance with the manufacturer's specifications of the safety relay
Safety-related DC 24 V voltage supply

Reset button for manual reset

Approved emergency stop actuating device
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External sensors and actuators — requirements

34 External sensors and actuators — requirements

The following requirements apply to using the PROFIsafe option S11.

The project planner and the operator of the system or machine are responsible for
the selection and use of external sensors and actuators to connect to the safety-
related inputs and outputs of the PROFIsafe option S12.

Note that the maijority of dangerous failures for any given safety class is usually
caused by the sensors and actuators.

To meet the required performance level (PL), you have to use suitable and quali-
fied sensors and actuators, and observe the relevant wiring diagrams and notes in
chapter "Connecting the safety-related inputs/outputs of PROFIsafe option
S11" (— B 36).

With PROFIsafe option S11, you may only use sensors with contacts with the nor-
mally energized principle at the safety-related F-DI. inputs. Supply must be real-
ized using the internal sensor supply voltage F-SS.

For the sensor signals to be correctly detected by the safety-related inputs, the sig-
nals must not be shorter than the minimum duration of 15 ms.
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Startup requirements

3.5 Startup requirements
After parameterization and startup, the system startup engineer has to check and doc-
ument the correct performance of the safety functions.
For MOVIFIT® applications with safety-related disconnection of the drive
* In stop category 0 or 1 in accordance with EN 60204-1,
» Protection against restart in accordance with EN 1037,
* And compliance with Performance Level d according to EN ISO 13849-1,

startup checks of the disconnecting device and the correct wiring must always be car-
ried out and documented.

During startup you must include signal detection of the safety-related control voltage in
the function test.

INFORMATION

The insert labels of the MOVIFIT® EBOXes are assigned to the respective EBOX. If
you take out the labels to mark them, make sure that they are re-inserted in the right
EBOX.

To avoid danger in the application, the user has to check whether the fault response
time of each safety function (when a failure occurs) is shorter than the maximally per-
mitted fault response time of the application. The maximally permitted fault response
time may not be exceeded!

jde

3.6 Operation requirements

» Operation is only permitted within the limits specified in the data sheets. This ap-
plies to the external safety control as well as to MOVIFIT® and MOVIMOT®.

* You must check the safety functions on a regular basis to ensure proper function-
ing. The test intervals should be specified in accordance with the risk assessment.
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4 Hazard caused by drive coasting

4 Hazard caused by drive coasting

A WARNING

Hazard caused by coasting of the drive. Without mechanical brake or if the brake is
faulty, the drive might coast to a halt.

Severe or fatal injuries.

» If coasting to a halt results in application-dependent hazards, take additional pro-
tective measures (for example, guards with locking device), which cover the haz-
ardous area until persons are no longer in danger. As an alternative, you must
equip the drive with a safety brake.

» The additional protective covers must be designed and integrated so that they
meet the requirements determined in the risk assessment of the machine.

» After activating the stop command, access to the machine must remain blocked
until the drive has reached standstill according to the risk. As an alternative, you
must determine the access time or calculate the resulting safety clearance that
must be adhered.
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5.1.1

Electrical installation 5

Installation instructions

Electrical installation

Installation instructions

To guarantee electrical safety and fault-free operation, you must observe the general
installation instructions and the notes in the MOVIFIT® operating instructions.

INFORMATION

i » Observe the requirements in chapter "Safety-relevant conditions”.

UL-compliant installation

For UL-compliant installation in conjunction with PROFIsafe option S11, observe the
following note:

INFORMATION

For UL-compliant installation, the input current of the PROFIsafe option card must be
limited to 4 A.

fde

For connection examples, refer to chapter "24 V supply of the PROFlIsafe option
S11" (— B 35).
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5.2 Safety-related disconnection MOVIFIT®
521  MOVIFIT® MC

Terminals relevant for safety-related disconnection

The following figure shows the connecting terminals of the standard ABOX "MTA...-
S01.-...-00" relevant for safe disconnection of MOVIFIT® MC:

X7 X71 X29
X1 8 CD) CD) CD) Q PDOOOEG 7%
O e e e O ) B T B T
A YT X25
%%%4 o Sleletel [T UG
14 X81 1 51[112]13]|4|5|6|7]8
d 5 H B X20 ] vlvevveeey s3
| I +— e {1 || | | N N AN 1 15 11 12131415161718
ololole| L2l 3 412345%%34>5<>§<U U UIOIJO! [ X213 2] 5
X9 X91 S [2:] y fj ﬂzzzsﬁﬁj@z?ﬁj 11 121%11415
O E QK 31 35| [31/32133/34/35/36/37138| | il
T 7 ? Z [1lI2Il3II4lI5I @@@@@@ mV_‘.\.DID}.I:l [l DP+D+D X35
X50
4094605451
Terminal strip Name Function
X29/5 +24V_P Connection of safety-related 24 V supply voltage
+24 V supply for MOVIMOT®, (IN)
X29/6 0V24V_P | Connection of safety-related 24 V supply voltage
0V24 reference potential for MOVIMOT®, (IN)
X29/15 +24V_P Connection of safety-related 24 V supply voltage
+24 V supply for MOVIMOT®, (OUT)
X29/16 0V24V_P | Connection of safety-related 24 V supply voltage
0V24 reference potential for MOVIMOT®, (OUT)
X71/1, X71/4 0V24_MM | Output of safety-related 24 V supply voltage
X81/1, X81/4 0V24 reference potential MOVIMOT® 1 to 3
X91/1, X91/4
X71/5 +24V_MM | Output of safety-related 24 V supply voltage
X81/5 +24 V supply voltage MOVIMOT® 1 to 3
X91/5
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Safety-related disconnection MOVIFIT®

Wiring diagram MOVIFIT® MC for safety-related disconnection

MOVIFIT®-MC X1
-
[1
+ - SNNINE
|~ [ovape P
X71 X7 X81 X8 X91 ‘ ‘ X9
[1]2]3]4]5]] | [1]2]3]4]5]] | [1]2[3]4]5]]
or T e L

MOVIMOT® 1 MOVIMOT® 2 MOVIMOT® 3

9007203349479819

[11 External safety controller
[2] Line connection
[3] Hybrid cable
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5.2.2 MOVIFIT® FC

Terminals relevant for safety-related disconnection

The following figure shows the connecting terminals of the standard ABOX "MTA...
S02.-...-00" relevant for safe disconnection of MOVIFIT® FC:

x1  X8-[s| [¢| [7] X8 @
: & X25
g O O O O |1||2||3||4|
i ole UL
Y1 21 18] 4] %91 1/2/3]|4/5|6|7|8
U [ ]s3
8 8 (D) |1||2||3||4| q\/é\ 612131488178
112|3]|4|5
Cllelele) xo-[z| [5 Fl @@ 21|22|23[24|25[26[27(28 J
[ ! IO | 2l13]14[15
CD) (D) 8 8 31|32/33/34(35/36/37138| | (EE=/=|]
= = ©lo i e X35
X50
17454853771
Terminal strip Name Function
X29/5 +24V_P Connection of safety-related 24 V supply voltage
+24 V supply for integrated frequency inverter, (IN)
X29/6 0V24V_P | Connection of safety-related 24 V supply voltage
0V24 reference potential for integrated frequency inverter, (IN)
X29/15 +24\V_P | Connection of safety-related 24 V supply voltage
+24 V supply for integrated frequency inverter, (OUT)
X29/16 0V24V_P | Connection of safety-related 24 V supply voltage
0V24 reference potential for integrated frequency inverter, (OUT)
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Safety-related disconnection MOVIFIT®

X71F plug connector for safety-related disconnection (option)

A WARNING

No safety-related disconnection of the MOVIFIT® drive if the STO jumper plug is
plugged in at the X71F plug connector.
Severe or fatal injuries.

* Do not use the 24 V output (+24V_C and 0V24_C) for safety-related applications
with MOVIFIT® drives.

* You may only jumper the STO connection with 24 V when the MOVIFIT® drive is
not used to fulfill any safety functions.

The following table shows information about this connection:

Function
Safety-related digital output F-DO_STO for safe torque off in the drive (STO)

Connection type

M12, 5-pole, female, A-coded

Wiring diagram

17865149963
Plug Name Function Ter-
con- minals
nector
X71F 1 |+24V_C +24 V supply for digital inputs — continuous X29/1
voltage
2 |F-DO_STO_M | Safety-related digital output F-DO_STO X45/15
(sinking signal) for safe torque off in the drive
(STO)
3 |0v24 C 0V24 reference potential for digital inputs — con- | X29/2
tinuous voltage
4 | F-DO_STO_P | Safety-related digital output F-DO_STO X45/5
(sourcing signal) for safe torque off in the drive
(STO)
5 |n.c. Not connected n.c.
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Wiring diagram MOVIFIT® FC for safety-related disconnection via terminals
[2]

il

(1] X29 Ff—‘=
= +24V_P |
24V | 0v24 P [+ i I;]

I X81 X8 X9

9 L

9007203349482507

[11 External safety controller

[2] Line connection

[3] Integrated frequency inverter
[4] Braking resistor

[5] Motor

[6] Hybrid cable

When wiring the safety-related voltage supply, possible faults according to
EN ISO 13849-2:2013 in plug connectors and cables/lines have to be considered and
the installation has to be designed according to the required safety class.

The drive controller does not detect short circuits in the supply line. This is why
SEW-EURODRIVE recommends to connect only the safety-related voltage supply
with a 2-core cable (as shown) to the terminals X29/5 and X29/6.
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Electrical installation 5
Safety-related disconnection MOVIFIT®

Wiring diagram MOVIFIT® FC for safety-related disconnection via plug connector
[2]

il

(1] X29 Ff—‘=
| +2avp a
24V |~ | ov4ap 5 i I;]

I X81 X8 X9

9 L

17451564555

[11 External safety controller

[2] Line connection

[3] Integrated frequency inverter
[4] Braking resistor

[5] Motor

[6] Hybrid cable

When wiring the safety-related voltage supply, possible faults according to
EN ISO 13849-2:2013 in plug connectors and cables/lines have to be considered and
the installation has to be designed according to the required safety class.

The drive controller does not detect short circuits in the supply line. This is why
SEW-EURODRIVE recommends to connect only the safety-related voltage supply
with a 2-core cable (as shown) to the X71F plug connector.
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5.2.3 Group disconnection with MOVIFIT®-MC and FC

Requirements

For group drives, the safety-related 24 V voltage supply can be made available for
several MOVIFIT® devices by a single safety relay.

The maximally permitted number of MOVIFIT® devices results from the maximum per-
mitted contact load of the safety relay and the maximally permitted voltage drop of the
DC 24 V supply voltage for MOVIFIT®.

Comply with the requirements and notes of the safety controller manufacturer (e.g.
protecting the output contacts against welding).

During cable routing, observe the basic requirements in chapter "Safety
conditions" (— & 15).

The cable length between the X24 P (ABOX, X29 terminal) and the safety controller
must not exceed 100 m for to EMC reasons.

Determining the maximum number of MOVIFIT® devices

The following factors limit the number of MOVIFIT® devices that can be connected to a
group drive:

» Switching capacity of the safety controller

To prevent welding of the contacts, connect a fuse in front of the safety contacts in
accordance with the specifications of the safety controller manual.

The configuration must guarantee that

— the permitted switching capacity is observed according to EN 60947-4-1 and
EN 60947-5-1

— and the prescribed fuse is installed as defined in the operating instructions of
the safety controller manufacturer.

* Maximum permitted voltage drop in the 24 V supply cable.

During project planning for group drives, observe the cable lengths, cable cross
sections, and the maximally occurring currents for the safety-related 24 V supply
voltage 24V _P. Determine resulting voltage drops. Compare the voltage drops to
the permitted input voltage range of the MOVIFIT® devices.

For MOVIFIT® MC, you also have to consider the cable lengths to the connected
MOVIMOT® drives and their permitted input voltage range. The cross section of
the 24 V cables in the hybrid cable from SEW-EURODRIVE (type B) is 0.75 mm?.

Perform a calculation based on the technical data of the MOVIFIT® for each group
disconnection.
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Safety-related disconnection MOVIFIT®

Wiring diagram MOVIFIT® MC/FC for safety-related group disconnection via terminals
(I

[2] | [3]
L x29
DOn_M 4[3\ R "\ +24v P
§ w{‘ "‘w ‘{\ ,“OV24_PE _
e T
et
—lovas P
*************** { F
|
Lo
Lo
3 | (3]
Y X29
+24V_PI—
;\ ,‘;OV24 PE _
,,,,,,,,,,,,,,,,,,,,,,,,,,,‘;
5
E

17453952523

[11 Installation space

[2] Safety controller
DOn_M: Ground output
DOn_P: Plus output

[8] MOVIFIT®

When wiring the safety-related voltage supply, possible faults according to
EN ISO 13849-2:2013 in plug connectors and cables/lines have to be considered and
the installation has to be designed according to the required safety class.

The drive controller does not detect short circuits in the supply line. This is why
SEW-EURODRIVE recommends to connect only the safety-related voltage supply
with a 2-core cable (as shown) to the terminals X29/5 and X29/6.
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Wiring diagram MOVIFIT® FC for safety-related group disconnection via plug connector (option)

[1]
[3]
[2]
DOn_M @
DOn_P A [4]
[3]
17454736011

[11 Installation space
[2] Safety controller
DOn_M: Ground output
DOn_P: Plus output
[8] MOVIFIT®
[4] X71F: Input safety-related disconnection

When wiring the safety-related voltage supply, possible faults according to
EN ISO 13849-2:2013 in plug connectors and cables/lines have to be considered and
the installation has to be designed according to the required safety class.

The drive controller does not detect short circuits in the supply line. This is why
SEW-EURODRIVE recommends to connect only the safety-related voltage supply
with a 2-core cable (as shown) to the X71F plug connector.
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5.3 PROFIsafe option S11
5.3.1 Standard /Hybrid ABOX

The following connecting terminals are relevant for PROFIsafe option S11 operation.
The following figure shows an example of the ABOX connection board of MOVIFIT®

FC:

Electrical installation 5
PROFIsafe option S11

6]
5O
5O

®
©
N
()

©
©

)

S
B[
(_\
G

2)>)
56
&)

=

=N
N

0 [RCIRC

9007203349486731

24 V distributor terminal

Distribution of supply voltage(s) for inverter/MOVIMOT® and option card

No. Name Function

X29 |7 +24V_O +24 V supply for option card, supply
8 ov24 O 0V24 reference potential for the option card, supply
17  |+24V_O +24 V supply for option card, supply
18 |0v24_O 0V24 reference potential for the option card, supply

Manual — MOVIFIT® MC/FC — Functional Safety 33



Electrical installation

PROFIsafe option S11

1/0 terminal in combination with option card /S11

No. Name Function

X45 1 F-DIO0O Safety-related digital input F-DIO0 (switching signal)
2 F-DI02 Safety-related digital input F-DI02 (switching signal)
3 F-DO00_P Safety-related digital output F-DOO0O (sourcing signal)
4 F-DO01_P Safety-related digital output F-DOO01 (sourcing signal)
5 F-DO_STO_P | Safety-related digital output F-DO_STO (sourcing signal) for safe

disconnection of the drive (STO)
11 F-DIO1 Safety-related digital input F-DI01 (switching signal)
12 F-DIO3 Safety-related digital input F-DI03 (switching signal)
13 F-DO00_M Safety-related digital output F-DOOQO (sinking signal)
14 F-DO01_M Safety-related digital output F-DOO01 (sinking signal)
15 F-DO_STO_M | Safety-related digital output F-DO_STO (sinking signal) for safe
disconnection of the drive (STO)

21 F-SS0 +24 V sensor supply for safety-related inputs F-DIO0 and F-DI02
22 F-SSO0 +24 V sensor supply for safety-related inputs F-DIO0 and F-DI02
23 F-SS1 +24 V sensor supply for safety-related inputs F-DI01 and F-DI03
24 F-SS1 +24 V sensor supply for safety-related inputs F-DI01 and F-DI03
25 F-SS1 +24 V sensor supply for safety-related inputs F-DI01 and F-DI03
31 ov24 O 0OV24 reference potential for safety-related inputs/outputs
32 ov24 O 0OV24 reference potential for safety-related inputs/outputs
33 ov24 O 0OV24 reference potential for safety-related inputs/outputs
34 ov24 O 0OV24 reference potential for safety-related inputs/outputs
35 ov24 O 0OV24 reference potential for safety-related inputs/outputs
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5.3.2 24 V supply of the PROFIsafe option S11

The following figure shows an example of a power bus connection with 2 separate
24 V voltage circuits for the sensor/actuator supply. In this example, the PROFIsafe
option S11 and the safety-related inputs/outputs are supplied by the 24V_C voltage in:

L3

Electrical installation 5
PROFIsafe option S11

L3

L2

L2

L1

PE- — - —

L1
- - - - — - PE

> X1 112]

|
314111112[13[14] MOVIFIT® +

W«
a o

N o ¥ 5 o o PROFIsafe $11

-4 4

| 24V/4AA
(n— =
X20
1|2|3|4|5|611|12|13|14|15|16
T T
| I | 1
FE - —! | '— | —{—q4—H—1—-FE
+24V_C [ ! +24V_C
0V24V_C | | 0V24V_C
FE- — = — - — - —! '— {—4—-FE
+24V S +24V S
0V24V_S L ov24v_ S
18014402604293515

[11 Example (fuse 24 V/4 A) for UL-compliant installation (depending on the installation)
[21 Example showing 24V _C supply for S11 PROFIsafe safety option

j=de

INFORMATION

SEW-EURODRIVE recommends using the 24V _C electronics and sensor voltage to
supply the PROFIsafe option S11 (as shown in the figure above). Alternatively,
switch the 24V_O option voltage supply and the 24V_C voltage on and off together.

Otherwise, interferences and faults may occur in communication with the safety con-
troller because the entire safety electronics of the PROFIsafe option S11 is supplied
by the 24V_O voltage. If the 24V_0O voltage is switched off, the PROFIsafe station is

missing in the network.
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5.3.3 Connecting the safety-related inputs/outputs of PROFIsafe option S11

The safety-related inputs (F-DI.) and the safety-related outputs (F-DO. und F-
DO_STO) are connected to the X45 terminal or the M12 plug connectors X41 to X44.
The following chapters describe the permitted connection options.

All safety-related inputs and outputs are processed within the PROFIsafe option S11,
usually in 2 channels. The safety-related inputs and outputs are therefore suitable for
applications up to SIL 3 according to EN 61508 and Performance Level e according to
EN ISO 13849-1. The external sensors and actuators and their wiring must comply
with the required safety class.

Observe the following wiring diagrams and the lists of known faults. Further, observe
the requirements in chapter "External sensors and actuators -
requirements"” (— B 20).

F-DL./F-SS. connection
Observe the following notes for the wiring of sensors:

* You only connect sensors with contacts to the safety-related F-DI. inputs in ac-
cordance with the fail-safe principle (e.g. emergency off buttons, door contact
switches etc.)

» The two sensor power supplies F-SS0 and F-SS1 are generally clocked.
* When connecting the sensors, make sure that

— F-SS0 is connected to F-DI00 and F-DI02 via the respective sensor (fixed as-
signment)

— F-S881 is connected to F-DI01 and F-DI03 via the respective sensor (fixed as-
signment)

* Unassigned inputs need not be wired. An open input is always read as a "0" sig-
nal.
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Permissible wiring

Only the types of wiring shown below are permitted in safety-related applications:

a) Sensors, 1-pole connection

A maximum of 4 1-pole sensors are possible.

A WARNING

Hazard if no safety-related disconnection of the MOVIFIT® drive is performed.
The PROFlsafe option S11 cannot detect a short circuit between a F-SS. sensor
supply and a corresponding safety-related input F-DI (sensor jumpered).

Severe or fatal injuries.

* Install the wiring in such a way that a short circuit is impossible.

9007203349734411
The following faults are detected by internal tests and monitoring:
» Short circuit to +24 V supply voltage

» Crossfault between 2 input signals that are supplied by different F-SS. sensor sup-
plies

» Open circuit or short circuit to reference potential is read as a "0" signal (no fault
status)

If the system detects a fault, it goes to safe state. All safety-related process value (F-
DI, F-DO and STO) are set to the value "0". Furthermore, the safety subassembly is
passivated (see chapter "Fault table for PROFIsafe option S11" (— B 64)). The "F-
STATE" LED indicates the fault status (see chapter ""F-STATE" LED" (— B 56)).
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b) Sensors, 2-pole connection

A maximum of 2 2-pole sensors are possible.

A WARNING

Hazard if no safety-related disconnection of the MOVIFIT® drive is performed.
The PROFIsafe option S11 cannot detect a short circuit between a F-SS. sensor
supply and a corresponding safety-related input F-DI (sensor jumpered).

Severe or fatal injuries.

» Install the wiring in such a way that a short circuit is impossible.

INFORMATION

You must not use sensors with OSSD output.

fde

(2]

9007203349737099

[11 Non-equivalent
[2] Equivalent

INFORMATION

» With this type of connection, there is no internal link and no evaluation of discrep-
ancy time between the two input signals of a sensor.

« Signals F-DI00 and F-DIO1 or F-DIO2 and F-DIO3 are generally transferred indi-
vidually to the higher-level safety control. Logic linking and discrepancy evaluation
must be realized there.

j=de

The following faults are detected by internal tests and monitoring:
» Short circuit to +24 V supply voltage
» Crossfault between the two input signals of a sensor

*  Open circuit or short circuit to reference potential is read as a "0" signal (no fault
status)

If the system detects a fault, it goes to safe state. All safety-related process value (F-
DI, F-DO and STO) are set to the value "0". Furthermore, the safety subassembly is
passivated (see chapter "Fault table for PROFIsafe option S11" (— & 64)). The "F-
STATE" LED indicates the fault status (see chapter ""F-STATE" LED" (— B 56)).
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F-DO. and F-DO_STO connection

No shielded cables are required for the safety-relevant digital outputs.

The safety-related digital outputs are 2-pole, sourcing/sinking. They are controlled
by the higher-level safety controller via PROFIsafe.

Connect the actuators to the safety-related outputs F-DO. and F.DO_STO
between the sourcing and sinking output with 2 poles.

1-pole connection between F-DO_P, F-DO_STO_P and the reference potential
GND is not permitted.

The safety-related outputs are cyclically tested internally. Due to decoupling, the
test pulses are not visible at the terminals and must not be considered during oper-
ation.
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Permissible wiring

Only the following wiring option is permitted for safety applications:

A WARNING

Hazard if no safety-related disconnection of the MOVIFIT® drive is performed.
With active output, the PROFIsafe option S11 cannot detect a short circuit between
a sourcing output (F-DO._P or F-DO_STO_P) and the +24 V supply voltage.

Severe or fatal injuries.
» Install the wiring in such a way that a short circuit is impossible.

» Or switch the output off cyclically in intervals that are suitable according to the
risk assessment.

X45
3 F-DO00_P ,
13 F-DO00_M R
4 F-DO01_P '

14 F-DO01 M
5 | F-Do STO P
15 | F-DO_STO M

31 0v24 O

9007203349740555

R.;— R Loads at safety-related outputs,
see "Technical data — PROFlIsafe option S11" (— B 70)

Various external faults are detected by internal tests and monitoring.

The following faults can be detected when the output is activated:

» Short circuit between the P output and the reference potential

» Short circuit between the sinking output and the +24 V supply voltage
» Short circuit between sourcing output and sinking output

The following faults can be detected when the output is deactivated:

» Short circuit between P output or M output and +24 V supply voltage
» Short circuit between P output or M output and reference potential

If the system detects a fault, it goes to safe state. All safety-related process value (F-
DI, F-DO and STO) are set to the value "0". Furthermore, the safety subassembly is
passivated (see chapter "Fault table for PROFIsafe option S11" (— & 64)). The "F-
STATE" LED indicates the fault status (see chapter ""F-STATE" LED" (— B 56)).
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6 Startup with PROFIsafe option S11

INFORMATION

[0

Startup with PROFIsafe option S$11 6

Setting the PROFIsafe address

« The basic startup procedure is described in the relevant "MOVIFIT® .." operating
instructions and the in the corresponding "MOVIFIT® Function Level Classic ..." or
"MOVIFIT® Function Level Technology ..." manuals.

» This chapter describes the additional startup steps for the PROFIsafe option S11.

6.1 Setting the PROFIsafe address

Once the MOVIFIT® device including S11 option is supplied with 24 V voltage, you
must enter the PROFIsafe device address (=

F Destination Address) using
MOVITOOLS® MotionStudio . Addresses 1 to 65534 are permitted.

Ensure that the entry made on the device matches the PROFIsafe address set in the
project planning software of the bus master (e.g. Siemens STEP7 HW Config).

Enter the PROFIsafe device address (= F Destination Address) in MOVITOOLS®
MotionStudio using the MOVIFIT® process data monitor, see figure below:

Home | Prozessdaten | Feldbtis Koriigtiafion | Gerdite - Parameter | Diitale EinAusgéinge | Ethemet Kanfiguration | PROFIsae |

MOVIFIT Feldbus Konfiguration

Feldbus Parameter
Feldous Typ

Feldbus Baudiale %

Feldbus Adiesse

FROFIsafie F-Destination Adresse
Feldbus Timeoutzeit

WBawd 1

0
a1

[ms] 12

Slot 1: PROFlsafe Option
Slot 2: MOVIFIT Status
Slat 3 Inteqrated FC/SC
Slat 4: Option

Slot 5: Digital Inputs

Slot B: Digital Outputs
Slot 7: R54856 1

Slot 8 54852

Slot & R5485 3

— Feldbus - Modulkonfiguration

nicht konfiguiert  [=

[cuine [ [ \

[1] Entering the PROFIsafe device address (= F Destination Address)

(1

4095024779
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6.2 Configuring the PROFIsafe option in STEP7

To ensure fault-free MOVIFIT® operation using PROFIsafe, you need the optional
package "Distributed Safety" as of version V5.4 for the parameterization and configur-

ation under STEP7.

1. Make sure that you have installed the latest version of the appropriate GSD file.

2. When configuring the buses for PROFIBUS DP and PROFINET IO, follow the
steps described in the software manual "MOVIFIT® Function Level Classic" or
"MOVIFIT® Function Level Technology ...".

3. Configure the "F module 10 (2 byte)" module to slot 1 and enter the required I/O or
periphery address. The following figure shows a MOVIFIT® FC configuration at the
"Classic" function level in the PROFINET version.

[EHw Config - SIMATIC 300-Station - (ol x|
Station Edit Insert PLC Yiew Options ‘Window Help
(D228 § 5| ee da B 8
I/SIMATIC 300-Station (Configuration) -- ProfinetRack —i oix|
Bt | ntn
PROFIBUS(1): DP-Mastersystem
§ veroe 4 Brofle:  [Standard =
4 e =W CROFBLS DP =
58 PROFIBUS P&
=52 PROFINET IO
B4E ditional Figld Devices
Drives
{3 SEW
] DFE/DFS [2 ports)
Etheml] ¥ g MDKE1B+DFETZR
[+ @ MOXETB+DF Sk
=} MOVIFIT
B E MOVIFIT Classic V1.0
Slot ot used
=[] Slot: PROFISafe Option
B
4 = A Slol3, Intearated FLASC
FC 2PD
4= o0 | [2) MTRLlassic .
T @ sciroar
Slot tadule DOrder | Address | O address | Dia, [ sciroezRl e
£ |F MGt % [ scirosm
1 F-Modul 170 [2 Byte] 5..10 5..10 % -] Slotd: Option Module
2 MOVIFIT Status 256...257 \/ 1= [ Slot5: Digital lrputs
3 EE3ED 25323 |75E._7E1 47 B 112/16 01
7 | [ Zeopinr &R BEE]
5 1241601 264...265 - =] Slote: Digital Outputs
[ 2400 262 4: 274 DDI
7 Leerplatz a1a1 -] Shot?-8: Movimot 1-3
g Leerplatz 8180 1+ % MOVIFIT Technaology 1.0 LI
g Leerplatz a7e SEw £,
Decentralized Drive System MOYIFIT Classic PROFINET 10 -
GSDMLAYZ1-SEW-MT-20060514.xml
Press F1 to get Help, [ =
4095028107

4. Parameterize the PROFIsafe option.
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6.2.1 Parameterizing the PROFIsafe option S11
Select the F module at the MOVIFIT® slot 1.
Right-click on the F module and select "Object properties" from the context menu.

Select the tab "PROFIsafe" or "F parameter". The following figure is an example of a
PROFIBUS device.

Properties - DP slave x|

Address / IDI Parameter Assignment  PROFlzafe |

Parameter name | Walue | Change value... |
F Check_Seqhr Mo Check

F_SIL SIL3

F_CRC_Length 3 Byte CRC [only PROFIzafe W2
F_Par_“ersion PROFlzafe W2

F_Source_Add 2002

F_Dest_add 197

F_WwWD_Time 150

Current F-parameter CRC [CRC1) hexadecimal:

E7BS

Cahcel Help |

4096019083

When the fieldbus or network systems starts up, the bus master sends the safety-rel-
evant parameters in an F parameter block to the PROFlIsafe option S11 of the
MOVIFIT® for PROFIsafe operation. The parameters are checked for plausibility in the
option. The PROFIsafe option only exchanges data with bus master after positive con-
firmation for this F parameter block has been received.

The following table shows the safety-related parameters that are transmitted to the
PROFIsafe option. Depending on the bus system being used, the following paramet-
ers are available:

PROFIsafe F parameter Bus system

PROFIBUS DP PROFINET IO
F_Check_SeqgNr Fixed Not available
F_SIL Fixed Fixed
F_CRC_Length Variable Fixed
F_Par_Version Variable Fixed
F_Source_Add Fixed Fixed
F_Dest Add Variable Variable
F_WD_Time Variable Variable
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Parameter "F_Check_ SeqNr"

Parameter "F_SIL"

jde

This parameter determines whether the ready counter (consecutive number) is to be
included in the consistency check (CRC calculation) of the F user data telegram.

The PROFIBUS version supports the following setting:
* F_Check_SeqNr = "No check"

This parameter allows F stations to check whether the safety category matches that of
the F host. Safety circuits with different safety classes SIL 1 to SIL 3 (SIL = safety in-
tegrity level) are available for these safety-relevant cases according to the risk.

The S11 option supports the following setting:
 F SIL=SIL3

INFORMATION

The safety class SIL 3 only applies to the PROFIsafe option S11. The possible safety
class for the drive safety functions depends on the type of the respective MOVIFIT®
basic device.

Parameter "F_CRC_Length"

Depending on the length of the F user data (process values) and the PROFIsafe ver-
sion, the length of the required CRC check value varies. This parameter communic-
ates the anticipated length of the CRC2 key in the safety telegram to the F compon-
ent.

The S11 safety option handles useful data that is less than 12 bytes in length, so that
with PROFIsafe V1, a 2 byte CRC is used and with PROFIsafe V2, a 3 byte CRC is
used.

The S11 option supports the following settings:

+ F_CRC_Length =
2 byte CRC (only with PROFIsafe V1 in combination with PROFIBUS)
3 byte CRC (only with PROFIsafe V2)

Parameter "F_Par_Version"

This parameter identifies the PROFIsafe version supported by the S11 option. When
using a MOVIFIT® with a PROFIBUS version, you can choose between PROFIsafe V1
and PROFIsafe V2, with a PROFINET version only PROFIsafe V2 is supported.

Parameter "F_Source_Add"

The PROFIsafe addresses are used for a clear identification of source
(F_Source_Add) and destination (F_Dest_Add). The combination of source and des-
tination address must be unique across the network and all nodes. The source ad-
dress F_Source_Add is assigned automatically via STEP7 depending on the configur-
ation of the master.

Values ranging from 1 to 65534 can be entered in parameter "F_Source_Add".
You cannot directly edit this parameter in STEP7-HW Config.

A/l Manual - MOVIFIT® MC/FC — Functional Safety
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Parameter "F_Dest_Add"

Enter the PROFIsafe address, previously set for the MOVIFIT® device with
MOVITOOLS® MotionStudio, in this parameter.

Values ranging from 1 to 65534 can be entered in parameter "F_Dest_Add".

Parameter "F_WD_Time"
This parameter defines a monitoring time in the failsafe PROFIsafe option S11.

A valid safety telegram must arrive from the F-CPU within this monitoring time. Other-
wise the S11 option reverts to safe status.

Select a monitoring time of sufficient length so that communication can tolerate tele-
gram delays, but also short enough for your safety application to run without restric-
tions.

With the S11 option, you can enter the "F_WD_Time" parameter in steps of 1 ms, ran-
ging from 1 ms to 10 s.
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Data exchange with PROFIsafe option S11
Introduction

7 Data exchange with PROFIsafe option S11

71 Introduction

MOVIFIT® devices with an integrated PROFIsafe option support parallel operation of
standard and safety-related communications via a bus system or network. You can
run safety-related PROFIsafe communication using PROFIBUS DP and PROFINET

10.

Data exchanges between bus master and MOVIFIT® take place via the respective
communication system that simultaneously acts as a "grey channel” for the safety-re-
lated application. The bus messages transferred then contain standard information for
conventional MOVIFIT® operation and the PROFIsafe safety message. Depending on
the configuration, the maximum available expansion level enables parallel exchanges
of PROFIsafe safety data, the parameter channel and process data between the bus

master and MOVIFIT®.

Standard
CPU

Master

F-
CPU
ANANAN

| PD Param k PROFlsafe

<}\ PROFIsafe Param

PD

i\\\\ safety-related
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PROFIBUS/
PROFINET-
connection

inverter
PROFIsafe
Option S11

MOVIFIT®
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7.2 Access to F periphery of the PROFIsafe option S11 in STEP7

For safety-related communication, the PROFIsafe option S11 requires a total of 6
bytes for the PROFIsafe telegram portion and 6 bytes for the process image. Of these,
2 bytes (= 16 bits) constitute the actual safety-related 1/0 data (F user data), and the
remaining 4 bytes are required for storing the telegram in accordance with the
PROFIsafe specifications ("PROFIsafe" header).

7.21 F periphery DB of PROFIsafe option S11

During compilation in the HW Config tool, the system automatically generates an F
periphery DB for every PROFIsafe option S11. The F periphery DB offers a user inter-
face in which you can evaluate or control variables in the safety program.

The symbolic name consists of the invariable prefix "F", the start address of the F peri-
phery, and the name entered in the object properties during configuration for the F
periphery (e.g. FO0O008 198).

The following table shows the F periphery DB of the PROFIsafe option S11:

Ad- Symbol Data | Function Preset
dress type
User-con- |DBX0.0 |“FO0008_198.PASS_ON* | Bool | 1 = activate passiva- 0
trollable ean |tion
variables [ hBx0.1 | *F00008_198.ACK_NEC" | Bool | 1 = acknowledg- 1
ean | ment required for re-
integration with S11
DBX0.2 |“FO0008_198.ACK_REI* | Bool |1 = acknowledg- 0
ean |ment for reintegra-
tion
DBX0.3 |“FO0008_198.IPAR_EN® | Bool | Variable for reset- 0
ean |ting parameters (not
supported by
PROFIsafe option
S11)
Variables |DBX2.0 |“FO0008 198.PASS OUT | Bool | Run passivation. 1
that can “ ean
b lu-
g |DBX2.1 [*F00008_198.QBAD" Bool | 1 = substitute values | 1
ean |are output
DBX2.2 |“FO0008_198.ACK_REQ" | Bool | 1 = acknowledge- 0
ean |ment required for re-
integration
DBX2.3 |“FO0008_198.IPAR_OK*“ | Bool | Variable for reset- 0
ean |ting parameters (not
supported by
PROFIsafe option
S11)
DBB3 |“FO0008_198.DIAG" Byte | Service information

7
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PASS_ON

ACK_NEC

ACK_REI

ACK_REQ

PASS_OUT

QBAD

DIAG

This variable lets you activate passivation of the PROFIsafe option S11. Provided that
PASS_ON ="1", the F periphery is passivated.

A WARNING

Risk of unexpected start of the drive. The variable ACK_ NEC = 0 may only be para-
meterized if automatic reintegration is safe for the process in question.

Severe or fatal injuries.

» Check if automatic reintegration is permitted for the process in question.

After a fault has been corrected, the PROFIsafe option S11 is reintegrated, depending
on the parameter ACK_NEC.

*+ ACK_NEC = 0: Automatic reintegration of S11
*+ ACK_NEC = 1: Reintegration of S11 with user acknowledgement

In order to reintegrate PROFIsafe option S11 after the fault has been corrected, user
acknowledgement with positive edge of variable ACK_REI is required. Acknowledge-
ment is only possible if variable ACK_REQ = 1.

The F control system sets ACK_REQ = 1 after all faults in the data exchange with
PROFIsafe option S11 have been corrected. After successful acknowledgement, the F
control system sets ACK_REQ = 0.

Indicates whether PROFIsafe option S11 has been passivated. Substitute values are
output.

Fault during data exchange with PROFIsafe option S11. Indicates passivation. Substi-
tute values are output.

For service information purposes, the variable DIAG supplies non-failsafe information
about faults that have occurred in the F control system. For further information, refer to
the relevant F-control system manual.
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7.2.2 F user data of PROFIsafe option S11

[1] [2] [3]
Master >> MOVIFIT® | | |

C VO P PO PCTelslels o[ Tof) [ e s 4 s [2[ [0 ]

CIC TP |U! U!7|6|5|4i3|2|1|°|]!7|6|5|4i3|2|1|0|]

(6] (5] [4]
9007203350768267

Meaning of individual bits in PROFIsafe F user data

F user data coding is based on the "PROFIdrive on PROFlIsafe" V1.0 specifications
(PNO order No. 3,272). The "PROFIdrive Safety Block 1" specified there is mapped in
byte 0. Byte 1 is manufacturer-specific. With the PROFIsafe option S11, it is used for
the safety-related inputs and outputs.

Output data
Byte |Bit |Name Default | Function Comment

al o |© |5 O | grve "Safo Torque OfF < |0-actve
1-7 |- 0 Reserved Do not use.
0 F-DOO00 0 Safety-related output 0

[2] 1 |1 F-DOO01 0 Safety-related output 1
2-7 |- 0 Reserved Do not use.

M |2-5|- _ _ bReserved for PROFIsafe telegram |-

ackup
Input data
Byte |Bit |Name Default | Function Comment
POWER_REMOVED Response safety-related output F-

0 0 DO_STO switched— "Power re- 1-active

4] | O moved"
1-7 |- 0 Reserved Do not use.
0 F-DIOO 0 Safety-related input 0
1 F-DIO1 0 Safety-related input 1

[5] 1 |2 F-DI02 0 Safety-related input 2
3 F-DIO3 0 Safety-related input 3
4-7 |- 0 Reserved Do not use.

6] |2-5|- _ _ bR:;i:;ed for PROFIsafe telegram |-

22513078/EN — 06/2016
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7.2.3 Triggering the PROFIsafe-Option S11 — example

jde

The example for triggering the failsafe functions of the PROFIsafe option S11 is based
on the following assumptions:

* You have already created a safety program and a process group,
* An F control program module exists.

You can activate the failsafe functions and the F periphery as well as the evaluation of
the responses by the F periphery by using flags. Note that in STEP7, flags are only
permitted as links between the standard user program and the safety program. Flags
may not be used as buffers for F data.

INFORMATION

SEW-EURODRIVE accepts no liability for the information provided in this example.
This example does not represent a customer-specific solution. Its aim is simply to as-
sist the reader.

The following table shows the allocation of input/output addresses to flags:

Address Symbol Flag Meaning

E 8.0 S11_PowerRemoved M 8.0 Feedback "safety-related output switched"
E 9.0 S11_FDIOO M 9.0 Safety-related input 00

E 9.1 S11_FDIO1 M 9.1 Safety-related input 01

E9.2 S11_FDI02 M 9.2 |Safety-related input 02

E9.3 S11_FDIO3 M 9.3 |Safety-related input 03

A 8.0 S11_STO M 80.0 |Safety-related disconnection of the drive
A 9.0 S11_FDOO0O0 M 90.0 |Safety-related output 00

A 9.1 S11_FDOO01 M 90.1 | Safety-related output 01

DB811.DBX0.0

"FO0008_198".PASS_ON |M 10.0 |Activate passivation of S11

DB811.DBX0.1

"FO0008_198".ACK_NEC |M 10.1 |Set parameters for reintegration of S11

DB811.DBX0.2

"FO0008_198".ACK_REI M 10.2 |Activate user acknowledgement of S11

DB811.DBX2.0

"FO0008_198".PASS_OUT |M 10.3 |Passivation of S11 has occurred

DB811.DBX2.1

"FO0008_198".QBAD M 10.4 |Faultin S11 occurred

DB811.DBX2.2

"FO0008_198".ACK_REQ |M 10.5 |Indicates whether user acknowledgement is re-
quired for reintegration of S11.
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Network 1: Contral 2TO

‘Comment :

AS_ 0O

o — -

Network 2: 3T0 feedback

Comment :

o B8
E2. 0 =— —

Network 3: Control FDO 0O

Comment :

A0

. — -

Network 4: FDI O feedhack

Comment :

22513078/EN — 06/2016
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4096029963

Manual — MOVIFIT® MC/FC — Functional Safety



Data exchange with PROFIsafe option S11
Access to F periphery of the PROFIsafe option S11 in STEP7

1=PASSTWATION OUTPUT

"FOOLled
13a".
PAZE OUT —

Network 6: F-ifeedback

1=REPLACEMENT WALUES

"FOOled
138" (JEAT =

Network 7: F-feedbarck

1=ACENOLEDCEMENT REQUEST

"FOOLES
198",
ACE_DEQ —

Network 8: User can actiwate passiwation

1=ACTIVATE PASSTWATIOM

"Foooogz
1aa".
PAZE OH
a2 =

4096083851
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Network 9: Parameterizes the reintegration

1=ACENOWLEDZEMENT MNECESSART

"Foooogz
lag".
ACKE MNEC

a2 =

& i — —

Network 10: User must acknowledge the reintergratioin of 511

1=ACENOWLEDEMWNT FOR REIMNTEGRATION OF 511

"FOoOled
lag".
ACK REI
g S|

4096087563
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8 PROFIsafe option S11 — response times

Response times play a decisive role in the design and execution of safety functions of
systems and machines. In order to match the response time to the requirements of a
safety function, always take the entire system from sensor (or command device) to ac-
tuator into account. The following times are of particular importance in connection with
the PROFIsafe option S11:

* Response times of the connected sensors

* PROFIsafe cycle time

* Processing time (cycle time) in the safety controller
* PROFIsafe monitoring time "F_WD_Time"

» Internal response time of PROFIsafe option S11

* Response and switching tome aft the actuator technology (e.g. frequency invert-
ers)

Establish the response sequence for each safety function in your application and de-
termine the maximum response time for each case considering the relevant manufac-
turer data. Observe the information in the safety documentation of the used safety
controller.

For data of the maximum response time of the PROFIsafe option S11, refer to chapter
"Technical data of the PROFIsafe option S11" (— B 70). For detailed information
about response time consideration for safety-related PROFIsafe communication, refer
to the respective standard: IEC 61784-3-3.
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9 Service

9.1 Diagnostics with PROFIsafe option S11
A WARNING
Danger due to incorrect interpretation of the "FDL.", "FDO.", "STO" and "F-STATE"
LEDs.

Severe or fatal injuries.

» The LEDs are not safety-related and may not be used as a safety device.

This chapter describes the option-specific LEDs for PROFIsafe option S11. In the fol-
lowing figure, these LEDs are shown as dark. The following figure depicts the
PROFIBUS version of a MOVIFIT®-MC:

9007200284854539

9.1.1 "FDI.." LEDs
The following tables show the statuses of the "FDIO0" — "FDIO3" LEDs.

LED Meaning

Yellow HIGH level at input F-DI..
llluminated

Off LOW level at input F-DI.. or open

9.1.2 "FDO.." LEDs
The following tables show the statuses of the "FDOO0Q" — "FDOO01" LEDs:

LED Meaning

Yellow F-DO.. output is active.

llluminated

Off F-DO.. output is inactive (switched off).

Manual — MOVIFIT® MC/FC — Functional Safety
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9.1.3 "F-STATE" LED

The following table shows the statuses of the "F-STATE" LED:

LED

Meaning

Measure

Green

llluminated

Option S11 is currently perform-
ing a cyclical data exchange
with the F-Host.

Standard operating state

Red

llluminated

Error status in the safety part.

24V_0O supply voltage not avail-
able.

* Read diagnostics in F-Host.

» Eliminate the cause of error and
acknowledge in the F-Host.

Off

S11 option is currently in the
initialization phase.

S11 option is not available or is
not configured in the bus master
(slot 1 is empty).

» Check voltage supply.

« Check configuration of the bus
master.

Red/green
Flashing

An error occurred in the safety
part; cause of error already
remedied — acknowledgment re-
quired.

Acknowledge fault in the F-Host
(reintegration).

9.2

9.21 "STO" LED

Diagnostics for STO

The following table shows the statuses of the "STO" LED:

LED

Meaning

Yellow
llluminated

Drive is in Safe Torque Off ("STO active").

Off

Drive is not in Safe Torque Off ("STO inactive").
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9.3 STO jumper plug

A WARNING

Safety-related disconnection of the MOVIFIT® drive is not possible when the STO
jumper plug is used.

Severe or fatal injuries.

«  You may only use the STO jumper plug when the MOVIFIT® drive does not fulfill
any safety function.

A WARNING

Disablement of safety-related disconnection of other drive units due to parasitic
voltages when using an STO jumper.

Severe or fatal injuries.

*  You may only use the STO jumper when all incoming and outgoing STO connec-
tions have been removed from the drive unit.

The STO jumper plug can be connected to the X70F/X71F STO plug connector of the
MOVIFIT® device. The STO jumper plug deactivates the safety functions of the
MOVIFIT® device.

The following figure shows the STO jumper plug, part number 11747099:

63050395932099851
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9.4

9.4.1

9.4.2

Error statuses of PROFIsafe option S11

j=de

INFORMATION

Depending on the safety controller used, other terms may be used for "passivation”
and "reintegration” in the safety controller documentation. For detailed information,
refer to the safety controller documentation.

Error in the safety section

The S11 PROFlsafe option is able to detect various internal and external faults (at the
safety-related inputs/outputs). For information on the types of faults, exact responses,
and how to correct the faults, refer to the chapter "PROFIsafe Option S11 fault table".
When faults occur in the safety part, the S11 option usually responds by passivation of
the module and switching to substitute values instead of process values. All safety-re-
lated process values (F-DI and F-DO) are then set to "0" (— safe state).

After the fault has been corrected, the S11 option is reintegrated with a user acknow-
ledgement.

After reintegration, the process values ready at the safe inputs (F-DI.) are made avail-
able and the now available output values are transferred to the safe outputs (F-DO.).

PROFIsafe timeout

A WARNING

Risk of unexpected start of the drive. Automation reintegration can also be set in the
safety controller.

Severe or fatal injuries.

» This function must not be used in safety-related applications.

If safety-relevant PROFIsafe communication is interrupted or delayed, the PROFIsafe
option S11 also responds with passivation after the adjustable monitoring time
"F_WD-Time" (see description of F parameters) has expired, and assumes the safe
status. After this time has expired, the relevant module is passivated in the safety con-
trol and the associated safety-related process values for the safety application are set
to "0" (— safe state).

Whenever passivation occurs, user acknowledgement is required to reintegrate the
module in question.
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9.4.3 Safety diagnostics via PROFIBUS DP
The status of PROFIsafe communication and S11 option fault messages is transmitted
to the DP master via a status PDU in accordance with the PROFIBUS DPV1 standard.
The following figure shows the structure of the diagnostic data for PROFIsafe commu-
nication via slot 1. In slot 1, the F module for the S11 option is configured.
Byte 11 is used for transferring diagnostics messages. These are defined in the
PROFIsafe specification.
Bytes 12 and 13 transfer the status and fault status of the S11 option to the higher-
level DP master.
The figure below shows the structure of diagnostics data for PROFIBUS DPV1:
Status block
Bytes 1 -6 Byte 7 Byte 8 Byte 9 Byte 10 Byte 11 Byte 12 | Byte 13
6 bytes Header Status Slot Status | Diag User Diag Diag
Standard diagnostics Type Number | Specifier Data 0 User User
Data 1 Data 2
0x07 0x81 0x00 0x00 PROFIsafe F-State 1
T i i i T i
7 bytes 0x81 = 0x00 = No DPV1 PROFlsafe Cyclical F state
Module- Status Siot 1 specifier  diagnostics of MOVIFIT®
specific  block with (PROFlsafe 'f‘format'g”
dia- status option) :nizc\?v:th_
gnostics message PROFlsafe
profile V2.0

Diagnostic messages of the PROFIsafe layer

j=de

The table below shows the diagnostic messages of the PROFIsafe layer:

Byte 11 |PROFIBUS diagnostics text PROFIBUS diagnostics text
(German) (English)

Ohex / Ogec | NO fault -
40y, / 644 | F_Dest_Add stimmt nicht Gberein | Mismatch of F_Dest_Add
41,../ 65,4, | F_Dest_Add ist ungultig F_Dest_Add not valid
42,., | 664 | F_Source_Add ist ungiiltig F_Source_Add not valid
43,/ 674 |F_WD_Time ist 0 ms F WD_Timeis 0 ms
44, .. 168, |F_SIL Level grofler max SIL Level |F_SIL exceeds SIL f. application
45,., / 69,4 | Falsche F_CRC_Length F_CRC_Length does not match
46,/ 704, | Falsche F-Parameter Version F parameter set incorrectly
47, | 714 | Fehler im CRC1-Wert CRC1 fault
INFORMATION

For more information on the meaning and remedy of fault messages, refer to the
manuals on the PROFIBUS-DP master.

9
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S$11 option error codes

The table below shows the fault codes of the S11 option:

heitsgerichteten
Ausgang (F-DO.)

failsafe output

6F ex / 111 4eo

Interner Kom-
munikationsfehler
zur S11-Option

Internal commu-
nication timeout

TFiex | 127 4o

Fehler Initialisierung
S11-Option

F init fault

Byte 12 Byte 13 Designation Designation Meaning/rem-
(German) (English) edy
00ex/ 004 |00y / 004, | No fault - See
"PROFIsafe
01,ex / 014 | Interner Ablauffehler ]Icgtﬁtrnal sequence option S11 fault
table" (— & 64
02 / 02,4, |Interner System- Internal system )
fehler fault
03ex / 034 | Fehler Kommunika- | Communication
tion fault
04,.,/ 04, |Fehler Elektronik- Circuitry supply
versorgung voltage fault
14,/ 204 |Interner Fehler am |Internal fault
sicherheits- failsafe input
gerichteten Eingang
(F-D1.)
1516 / 214ec | Kurzschluss am Short circuit
sicherheits- failsafe input
gerichteten Eingang
(F-D1.)
32iex ! 5040c | Interner Fehler am | Internal fault
sicherheits- failsafe output
gerichteten Aus-
gang (F-DO.)
331ex/ 514ec | Kurzschluss am Short circuit
sicherheits- failsafe output
gerichteten Aus-
gang (F-DO.)
34,/ 524 |Uberlast am sicher- | Overload at
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9.4.4 Safety diagnostics via PROFINET IO

The status of PROFIsafe communication and fault messages of the S11 option are re-
ported to the PROFINET 1O controller, where they can then be diagnosed. For more
information on diagnostics refer to the "MOVIFIT® function level "Classic..." or "Tech-
nology..."" manual.

Diagnostic messages of the PROFIsafe layer

The table below shows the diagnostic messages of the PROFIsafe layer:

PROFINET diagnostics text PROFINET diagnostics text
(German) (English)
Ohex / Ogec | NoO fault -

40,., / 644 | F_Dest_Add stimmt nicht Gberein | Mismatch of F_Dest_Add

41,../ 65,4, | F_Dest_Add ist ungultig F_Dest_Add not valid

42,../ 664, | F_Source Add ist ungultig F_Source_Add not valid

43,/ 674 |F_WD_Time ist 0 ms F_WD_Timeis 0 ms

44, .. 168, | F_SIL Level grofler max SIL F_SIL exceeds SIL f. application
Level

45,., / 69,4 | Falsche F_CRC_Length F_CRC_Length does not match

46,/ 704, | Falsche F-Parameter Version F parameter set incorrectly

47, | 714 | Fehler im CRC1-Wert CRC1 fault

INFORMATION

For more information on the meaning of fault messages and troubleshooting, refer to
the PROFINET IO controller manuals.

j=de
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Fault diagnostics with MOVITOOLS® MotionStudio

If the PROFIsafe option S11 detects an fault, you can display the fault number, fault
description and fault response in MOVITOOLS® MotionStudio as follows:

1. Connect the PC/laptop to the MOVIFIT® device.
2. Start the MOVITOOLS® MotionStudio software (see "MOVIFIT® .." operating in-

structions).
Establish communicati

Scan the network. To

on.

do so, click the [Start network scan] button [1] in the toolbar

(see "MOVIFIT® .." operating instructions).

ODe-EH & O

= MOVITOOLS® Moti
ternal bus system.

+ + X |[#5can 1
|
(]

27021598896943499

| Ak

onStudio displays an icon for the MOVIFIT® device in the in-
The PROFIsafe option S11 is subordinate to the MOVIFIT®

device (see following figure).

5. Right-click on the PROFIsafe option S11 and select [Parameter tree] from the con-

text menu.

= MOVITOOLS® MotionStudio shows the parameter tree of the PROFIsafe option

S11.

6. Double-click on the "Fault diagnostics" (Fehler-Diagnose) parameter.

= MOVITOOLS® MotionStudio displays the current fault number, fault description

and fault response:

“) MOVITCOLS® MotionStudio - [my]* = | B
Project  Edit  MNetwark View Plugin  Settings  Window  Help Ew
DE-B B O =] 1) | [+ Scan 11 B aﬂﬂlﬂ!‘l
Network 2 Tool start page [T_:E Parameter tree [Unnamed [Safety 511 A]] =db =
F_! Network. (] ﬁ Tree [ Profisafe 5114Fehler Diagnoss E]
B[] Serial (COM 2 USB) =) .
- A |2 | =83 Profisafe 511 ] H o
=8 ﬂ 0: [Unnamed] & g %l Owerview 511 safety option fault display
E|'J§ Internal % % Fehler-Diagnose Fault number 0x0205
e Fault description

BE L Parameter tree {Online)

Comparison {Online)

Startup 3
Diagnastics 3
—

Show online unit status

[\ Manage unit parameter set b

. Remove

Praperties...

PROFIsate communication emror:

Cyclic data exchange emar.

Femedy:

- Check to see that the F_Dest_Add [F-destination address] in the device matches the contral configuration.

- After changed F_Dest_Add switched OFF - OM?

- F_WD_Time probably set to a too small value in the control configuration

- If the ACK_REQ message is pending in the controller, only re-integration via PROFlsafe iz required [8CK_REL 0> 1]
- When faulty communication parameters are received, separate profile-specific fault numbers are sent to the contraller.
--» Diagnostics required in the contraller [e.9. PROF|zafe DIAG byte and aszociated F-DE]. .

m

Fault response
() FOI taul response - re-integration required.
() FDO fault response - re-integration required.
© Fiesponse to "Sale State” fault - Power OFF / Power ON required.
© Response to "Fatal Enor' - Power OFF / Power ON required.

-}F‘roiect E‘ Metwork,

Online unit statuz

Fehler-Diagnose

1
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Error statuses of PROFIsafe option S11

The table below shows the fault codes of the S11 option:

S11

Designation Designation Meaning / fault cor-
(German) (English) SRELCL
5F00,,, / 24320, |No fault - See "PROFlsafe
5F01,../24321,.. |Interner Ab- Internal sequence | o on (T fgf)t
lauffehler fault
5F02,.,/ 24322, |Interner System- Internal system fault
fehler
5F03,.,/ 24323, |Fehler Kommunika- | Communication
tion fault
5F04,.,/ 24324 .. |Fehler Elektronik- Circuitry supply
versorgung voltage fault
5F14,../ 24340, |Interner Fehler am |Internal fault failsafe
sicherheits- input
gerichteten Eingang
(F-D1.)
5F15,.,/ 24341, |Kurzschluss am Short circuit failsafe
sicherheits- input
gerichteten Eingang
(F-D1.)
5F32,.,/ 243704, |Interner Fehleram |Internal fault failsafe
sicherheits- output
gerichteten Aus-
gang (F-DO.)
5F33,.,/ 24371, |Kurzschluss am Short circuit failsafe
sicherheits- output
gerichteten Aus-
gang (F-DO.)
5F34,../ 24372,.. |Uberlast am sicher- | Overload at failsafe
heitsgerichteten output
Ausgang (F-DO.)
S5F7F, / 24447, |Fehler Initalisierung |F init fault

9
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9.4.5 Fault table for PROFIsafe option S11
Code |Error Response Possible cause Measure
00 No fault - - -
01 Internal se- « F-DO.=0 Fault in safety electron- |« Check the installation (EMC)
quence fault (disconnection |ics, p(_)SSlny due to Switch the 24 V voltage off
of safety-re- EMC influence .
02 Internal system and on again.
fault lated outputs) _ _ _
EDL =0 * Reintegration of S11 option
(— S.afe state) + If the fault is still present, re-
Passivati f place the EBOX or contact
assivation o SEW-EURODRIVE Service.
S11 option
03 Communication PROFIsafe communica- |+ Check configuration (e.g.
fault tion is interrupted PROFIsafe monitoring time)
» Reintegration of S11 option
04 Fault in the elec- Electronics supply is * Check the installation (EMC)
tronics supply ﬁ;tiilsde the specified Switch the 24 V voltage off
and on again.
* Reintegration of S11 option
« If the fault is still present, re-
place the EBOX or contact
SEW-EURODRIVE Service.
20 Internal faultat |« F-DI.=0 Fault in safety electron- |+ Check the installation (EMC)
safolyreatedin- | (— safo state) |ic5, possibly due fo Switch the 24 V voltage off
P : Passivation of and on again.
S11 option * Reintegration of S11 option
» If the fault is still present, re-
place the EBOX or contact
SEW-EURODRIVE Service.
21 Short circuit at Short circuit to 24 V * Check the installation/cabling
safety-related in- supply voltage or cross- and repair the short circuit
put (F-DI.) Laulilst at safety-related in-|, Reintegration of S11 option
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Code |Error Response Possible cause Measure
50 Internal faultat |« F-DO.=0 Fault in safety electron- |+ Check the installation (EMC)
safety-related (disconnection |ics, possibly due to . .
output (F-DO.) of safety-re- EMC influence Switch the .24 V voltage off
and on again.
lated outputs) Rei _ £s11 _
. Passivation of eintegration o option
S11 option + Ifthe fault is still present, re-
place the EBOX or contact
SEW-EURODRIVE Service.
51 Short circuit at « Shortcircuitin 24V |« Check the installation/cabling
safety-related supply voltage or and repair the short circuit
output (F-DO.) reference potential |, Reintegration of S11 option
*  Short circuit
between F-DO. P
and F-DO._M
52 Overload at Overload at F-DO. (cur- [+ Check the installation/cabling
safety-related rent is too high!) and remedy the overload
output (F-DO.) * Reintegration of S11 option
111 Internal commu- |+ F-DO.=0 Fault in safety electron- |« Check the installation (EMC)
nication fault (disconnection |ics, pQSS|ny due to - Switch the 24 V voltage off
of safety-re- EMC influence :
and on again.
lated outputs) Rei o of S11 onti
. FEDL=0 eintegration o option
(— safe state) + If the fault is still present, re-
. Passivati ‘ place the EBOX or contact
assivation o SEW-EURODRIVE Service.
S11 option
127 Initialization fault |+ F-DO.=0 + F_Dest Addisset |+ Using MOVITOOLS®

(disconnection

of safety-re-

lated outputs)
« F-DIL=0

(— safe state)

e Passivation of
S11 option

to zero

* The S11 option is
not compatible with
the desired (con-
figured) safety func-
tions

MotionStudio, set F_Dest_Add
to configured value

Replace EBOX or contact
SEW-EURODRIVE Service.

9
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If the EBOX is defective, order a new EBOX based on the EBOX type designation on

the nameplate of the complete MOVIFIT® device, see figure below.

Replace the EBOX as follows:

9.5 EBOX repl
Order
9.5.1 Opening

A WARNING

Electric shock due to dangerous voltages in the ABOX.
Severe or fatal injuries.

+ De-energize the new MOVIFIT® device. Observe the minimum switch-off time
after disconnection from the supply system:

— 1 minute

When opening the device, adhere also to the safety notes in the "MOVIFIT® .."

operat-

ing instructions. > Chapter "Central opening/closing mechanism".

1.

Turn the central retaining screw in counterclockwise direction using a socket
wrench (SW8).

Remove the EBOX from the ABOX.
Check the type designation on the nameplate of the new EBOX.

= In case of safety-related applications the EBOX may only be replaced by a new
EBOX [2] with the same type designation as the listed as EBOX type designa-
tion on the nameplate of the complete MOVIFIT® device [1].

EURODRIVE

VT e e e
SO#: 01.1785033001.0001.12
Type:

Type| MTF11A015-503-P10A-11

Aus, sgang / Output

#: B
9 9/\9‘
ODklw i 35AAC(400\/)
1

D766465 h al

= 3x(
| = A,UA AC

MOVIFIT

€

20Hz
OC P-Motor |5kW/20HP

Foldbia/Fieldbue/  Prokbos / Ciasd

ﬁlﬁ\hﬁi’iuuunluﬂ e T T EAI

[1] | MTF11A015-503-P10A-11 | ] MTF11A015-503-P10A-11 | [2]

17072029323

= This ensures the FS 01 functionality after device replacement.
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9.5.2

Closing

e

Service 9
EBOX replacement

When closing the device, adhere also to the information in the "MOVIFIT® .." operating
instructions. > Chapter "Central opening/closing mechanism" > "Closing".

1. Position the new EBOX on the ABOX.
2. Turn the retaining screw in clockwise direction (tightening torque max. 7 Nm).
3. Supply the MOVIFIT® device with voltage.

INFORMATION

A faulty S11 PROFIsafe option must be put out of operation within the next 100
hours.

Manual — MOVIFIT® MC/FC — Functional Safety (5 /



1

Technical data
Safety characteristics

10 Technical data

10.1
10.1.1

Safety characteristics

PROFIsafe option S11 characteristic safety values

The table below shows the characteristic safety values of the PROFIsafe option S11:

Designation Characteristic safety values according to
IEC 62061/IEC 61508 EN ISO 13849-1

Safety class/underlying standards SIL 3 PLe

Structure 1002D 2-channel
(corresponds to cat-

egory 4)

Operating mode selection High demand -

Probability of dangerous failure per <1x10°1/h

hour

(PFHd value)

Mission time/service life 20 years

Proof test interval 20 years -

Safe state

Value "0" for all safety-related F-DO process
values (outputs disabled)

Safety functions

Safety-related digital inputs/outputs (F-DI and F-
DO) PROFIsafe communication
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10.1.2

10.1.3

MOVIFIT® MC

Technical data 1 0
Safety characteristics

The following table shows the MOVIFIT® MC characteristic safety values.

Designation

Characteristic safety values according to
EN ISO 13849-1

Classification

PLd

hour
(PFHd value)

Probability of dangerous failure per

0 (fault exclusion)

Mission time/service life

20 years

Safe state

Safe torque off

Safety functions

STO, SS1" according to EN 61800-5-2

1) With suitable external control

MOVIFIT® FC

The following table shows the MOVIFIT® FC characteristic safety values.

Designation

Characteristic safety values according to
EN ISO 13849-1

Classification

PLd

hour
(PFHd value)

Probability of dangerous failure per

0 (fault exclusion)

Mission time/service life

20 years

Safe state

Safe torque off

Safety functions

STO, SS1" according to EN 61800-5-2

1) With suitable external control
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10.2 Technical data — PROFIsafe option S11
10.2.1  Voltage supply

The following table shows the technical data of the voltage supply:

Designation

Value

Option voltage supply
24V_0O

DC 24 V -15%/+20% according to EN 61131-2

Internal consumption

<250 mA

Total current consumption

Internal consumption + output current F-DO00
+ F-DO1 + F-DO_STO + F sensor supply

Electrical isolation

Isolation between safety electronics (24V_0O)
and all other supply voltages

10.2.2 Safety-related inputs

The following table shows the technical data of the safety-related inputs:

Designation Value

F-DI100, F-DI01, F-DI02, F-DI103

Properties Level according to EN 61131-2 DC 24 V, type
1
No galvanic isolation

Signal level +15V —+30 V: "1" = contact closed

-3V —-+5V:"0" = contact open

Input resistance ca. 5kQ
Input filter time 4 ms
Minimum input signal duration 15 ms

Response time
(sensor switches — bit F-Dl. in the
PROFIsafe user data updated)

< 25 ms (incl. filter time)

10.2.3 Sensor supply of pulse outputs

The following table shows the technical data of the sensor supply of the pulse outputs:

Designation Value
F-SS0, F-SS1
Properties DC 24 V output according to EN 61131-2

Protected against short circuits and overloads,
no galvanic isolation

Rated current 250 mA each
Leakage current Max. 0.5 mA
Internal voltage drop max. 2 V

Short-circuit protection

Electronic, response value: 0.7 A-2.1 A
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The following table shows the technical data of the safety-related outputs:

Designation

Value

Properties

DC 24 V outputs according to EN 61131-2,
protected against short circuits and overloads

Permissible total current of outputs

<25A

Rated current
F-DOO00, F-DO01
F-DO_STO

2A
1A

Leakage current (with "0" signal)

According to standard

Internal voltage drop

Max. 3 V (sourcing and sinking output)

Short-circuit protection

Electronic, response value:

F-DO00, F-DO01 10A-24A
F-DO_STO 28A-9A
Overload protection

F-DO00, F-DO01 24A-2T7A
F-DO_STO 14A-16A
Load resistance range

F-DOO00, F-DO01 12Q-1kQ
F-DO_STO 24 Q-1kQ

Switching off of inductive loads

Response time (command via
PROFIsafe — the output switches)

unlimited; integrated freewheeling diode
£25ms

Cable lengths

Max. 30 m

Ambient conditions

The following table shows the required ambient conditions:

Designation

Value

Ambient temperature for the entire
unit

-25°C to +40 °C

Climate class

EN 60721-3-3, class 3K3

Storage temperature

—25 °C to +85 °C (EN 60721-3-3, class 3K3)

Permissible oscillation and impact
load

According to EN 50178

Overvoltage category

Il according to IEC 60664-1 (VDE 0110-1)

Pollution class

2 according to IEC 60664-1 (VDE 0110-1)
within the housing

Manual — MOVIFIT® MC/FC — Functional Safety
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10.3 Technical data MOVIFIT® MC (safety technology)

The table below provides the technical data for MOVIFIT® MC (safety technology).
Also observe the technical data and approvals specified in the MOVIFIT® MC and
MOVIMOT®MM..D operating instructions.

Designation Value

Min. Typical Max. Unit

Safety-related 24V_P supply voltage
(U, according to EN 61131-2)
Short-circuit protection for 24V_MM (elec-

204 | 240 | 288 |V (DC)

i 1.4 4.5 A
tronic, response value)
Input capacitance, after polar- PROFIBUS, 9 10 1 E
ity protection diode DeviceNet™ H
PROFINET, 18 20 29 oF

EtherNet/IP™
Input capacitance MOVIMOT® MM..D
(up to 3 connections)
Current consumption MOVIMOT® MM..D
(up to 3 connections)

see "MOVIMOT® MM..D Functional
Safety" manual

STO response time

10.4 Technical data MOVIFIT® FC (safety technology)

The table below provides the technical data for MOVIFIT® FC (safety technology). The
technical data and approvals detailed in the MOVIFIT® FC operating instructions must
also be observed.

Designation Value

Min. Typical Max. Unit

Safety-related 24V_P supply voltage

) 20.4 24.0 28.8 | V(DC)
(U, according to EN 61131-2)

Input capacitance, after polarity protection di-

ode 80 100 120 MF
Current consumption 130 150 170 mA
STO response time 150 ms
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