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General information
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 assembly, 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.

Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option 9



General information
Rights to claim under limited warranty

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.

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) Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option
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General information 1
Exclusion of liability

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 manual supplements the existing documentation and limits the application notes
according to the information below. Use this manual only together with the following
documents:

+ "DR.71-225, 315 AC Motors" operating instructions
«  "MOVIFIT® FC" and "MOVIFIT® MC" operating instructions
«  "MOVIMOT® MM..D" operating instructions
* Manuals for the corresponding function level and fieldbus:
"MOVIFIT® Classic Function Level ..."
"MOVIFIT® Technology Function Level ..."
+ "Safety-Rated Encoders — Functional Safety for AC Motors" addendum

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.
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Safety notes
General information

2 Safety notes

21 General information
Never install or operate damaged products. In the event of damage, submit a com-
plaint to the shipping company immediately.

During operation, inverters can have live, bare and movable or rotating parts as well
as hot surfaces, depending on their degree of protection.

Removing required covers without authorization, improper use or incorrect installation
and operation may result in severe injury to persons, or damage to machinery.

Refer to the documentation for additional information.

2.2 Target group
Any work with the software may only be performed by adequately qualified personnel.
Qualified personnel in this context are persons who have the following qualifications:
* Appropriate instruction.
* Knowledge of this documentation and other applicable documentation.

+  SEW-EURODRIVE recommends additional product training for products that are
operated using this software.

All mechanical work on connected devices is to be performed exclusively by ad-
equately qualified personnel. Qualified personnel in the context of this documentation
are persons familiar with the design, mechanical installation, troubleshooting and ser-
vicing of the product, who possess the following qualifications:

« Training in mechanical engineering, e.g. as a mechanic or mechatronics technician
(final examinations must have been passed).

* Knowledge of this documentation and other applicable documentation.

All electrical work on connected devices is to be performed exclusively by adequately
qualified electricians. Qualified electricians in the context of this documentation are
persons familiar with electrical installation, startup, troubleshooting and servicing of
the product, who possess the following qualifications:

« Training in electrical engineering, e.g. as an electrician or mechatronics technician
(final examinations must have been passed).

* Knowledge of this documentation and other applicable documentation.
+ Knowledge of the relevant safety regulations and laws.

» Knowledge of all other standards, directives and laws named in this documenta-
tion.

The above mentioned persons must have the authorization expressly issued by the
company to install, operate, program, configure, label and ground devices, systems
and circuits in accordance with the standards of safety technology.

All work in the areas of transportation, storage, operation and waste disposal must be
carried out by persons who are trained appropriately.

23 Designated use

The S12 safety option is designed for installation in the MOVIFIT® drive controller.

12 Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option
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Safety notes 2

Transportation, storage

When installed in machines, startup of the S12 safety option (i.e. start of designated
operation) is prohibited until it is determined that the machine complies with the local
laws and directives. In the individual area of application, you must especially observe
the Machinery Directive 2006/42/EC as well as the EMC Directive 2014/30/EU. The
EMC test specifications EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-6,
EN 61000-6-2 and EN 55011 form the basis for this. EN 60204-1 must also be ob-
served.

The S12 safety option is a parameterizable safety controller that can be used to real-
ize safety shutdowns and safety functions. The module can be used as follows:

* In emergency off devices

* As safety component according to Machinery Directive 2006/42/EC

» As PES for risk reduction according to IEC 61508

» In safety circuits according to EN 60204-1 and EN 60204-32

» As PES for functional safety according to IEC 62061

* As SRP/CS according to EN ISO 13849

» As device for implementing the safety functions according to EN 61800-5-2

» As logics device for signal conversion and processing in two-hand control accord-
ing to EN 574

Observe the technical data and information on the connection requirements as
provided on the nameplate and in the documentation.

24 Transportation, storage

Observe the notes on transportation, storage and proper handling. Comply with the re-
quirements for climatic conditions stated in chapter "Technical data of S12 safety op-
tion".

2.5 Installation
The devices must be installed and cooled as stipulated in the corresponding docu-
mentation, see chapter "Other applicable documentation”.

Protect the S12 safety option from improper strain. Ensure that components are not
deformed and/or insulation spaces are maintained, particularly during transportation.
Avoid contact with electronic elements and contacts.

The S12 safety option contains components that can easily be damaged by electro-
static energy and improper handling. Prevent mechanical damage or destruction of
electric components (may pose health risk).

The following applications are prohibited unless explicitly permitted:
» Use in potentially explosive atmospheres.
* Use in areas exposed to harmful oils, acids, gases, vapors, dust, radiation, etc.
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Safety notes
Definitions

2.6 Definitions

The designation F-DI. stands for safety-related input.
The designation F-DO. stands for safety-related output.
The dot "." is a placeholder.

The designation S12 is used as a generic term for all derivatives of the S12
product series. If a particular derivative is referred to in the manual, then the com-
plete designation is used.

The term "safe" used in this manual refers to the classification as a safe function
according to EN 1ISO 13849-1.

PROFlsafe is a technology standard for a safe fieldbus system.

The "Assist S12" parameterization tool is a user interface for setting the paramet-
ers of the S12 safety option.

1 4 Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option
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Safety concept

MOVIFIT® MC safety concept

3 Safety concept
The S12 safety option has been developed and tested according to EN 61800-5-2.
This was certified by TUV Nord. Copies of the TUV certificate and the corresponding
report are available from SEW-EURODRIVE on request.
3.1 MOVIFIT® MC safety concept
3141 MOVIFIT® MC block diagram
The following block diagram shows the MOVIFIT® MC safety concept:
1 ABOX | EBOX |
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[1] Field
[2] Short-circuit protection
[3] 24V_P voltage monitor
[4] Switched-mode power supply

[5]
[6]
[7]
[8]
[9]
[10]

Voltage status 24V_P
MOVIFIT® processor

Serial interface

Coupler

Transceiver

SEW-EURODRIVE hybrid cable
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Safety concept

MOVIFIT® MC safety concept

3.1.2 Functional description

The MC design of MOVIFIT® acts as a power distributor and communication interface
for controlling up to 3 MOVIMOT® drives. Using the S12 safety option integrated in
MOVIFIT® MC, the safety-related 24 V supply voltage (24V_P) of the MOVIFIT® can
be switched off to ensure safe torque off. This leads to the switch-off of the supply
voltage of the MOVIMOT® drives which is necessary to generate a rotating field in the
motor.

The safety-related 24 V supply voltage (24V_P) is connected in the ABOX 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
24 V supply voltage (24V_P) is routed through a polarity protection diode at the input
of the EBOX. A switch-mode power supply generates 5 V voltage for the RS485 trans-
ceiver and the coupler.

In the ABOX, the 24 V supply voltage (24V_P) is additionally routed via the STO load
current limit SB1 and forwarded from there directly to the MOVIMOT?® drives.

SB1 limits current peaks when the 24 V supply voltage of the MOVIMOT® drives is
switched on, and protects the cabling from overload and short circuits.

The STO load current limit SB1 is a mandatory component of the MOVIFIT® MC
device with S12 safety option.

The MOVIMOT® MM..D frequency inverter is characterized by the connection option to
the S12 safety option. This de-energizes all active elements that generate the pulse
trains to the power output stage (IGBT) by switching off the safety-related 24 V supply
voltage. This ensures that the frequency inverter no longer supplies power to the mo-
tor for generating torque.

Disconnecting the safety-related 24 V supply voltage ensures that the voltage supplies
required for operation of the drive are safely interrupted.

MOVIFIT® MC with integrated S12 safety option can be used:

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

» with Safe Stop according to EN 61800-5-2.

» with restart inhibit in accordance with EN 1037.

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

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

16 Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option
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MOVIFIT® MC safety concept

313 Restrictions

A WARNING

Electric shock due to dangerous voltages in the ABOX. If the safety-related 24 V
voltage is disconnected, the MOVIFIT® device remains connected to the mains
voltage.
Severe or fatal injuries.
« De-energize MOVIFIT®. 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 be performed by the system/ma-
chine manufacturer and be observed when using MOVIFIT® MC.

Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option 1 7



Safety concept
MOVIFIT® FC safety concept

3.2
3.21

MOVIFIT® FC safety concept
MOVIFIT® FC block diagram

The following block diagram shows the MOVIFIT® FC safety concept:
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Safety concept
MOVIFIT® FC safety concept

3.2.2 Functional description

The FC version 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. The S12
safety option integrated in MOVIFIT® FC enables switching off the 24 V voltage supply
required for generating a rotating field at the inverter output, to ensure that the torque
is safely switched off.

The safety-related 24 V voltage supply (24V_P) is connected to terminal X29 in the
ABOX and is fed to the control electronics via a plug strip, and to the power section via
the direct plug connector. The control electronics and the power section are housed in
the EBOX. The safety-related 24 voltage supply (24V_P) is routed through a polarity
protection diode at the input of the EBOX. A switched-mode power supply generates a
5 V voltage from the safety-related 24 V supply voltage for the CPU of the power sec-
tion as well as the supply voltages for the output stage control.

The supply voltages and motor voltages are connected to a terminal strip in the ABOX
and fed directly to the power section 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.

MOVIFIT® FC with integrated S12 safety option can be used:

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

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

» with 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.

3.23 Restrictions

A WARNING

Electric shock due to dangerous voltages in the ABOX. If the safety-related 24 V
voltage is disconnected, the MOVIFIT® device remains connected to the mains
voltage.
Severe or fatal injuries.
+ De-energize MOVIFIT®. 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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3.3 Safety concept of S12 safety option

* The S12 safety option is an integrated, safety-related electronic assembly that can
be operated with or without PROFIsafe connection. It is equipped with safety-re-
lated inputs and outputs (F-DI, F-DO). It is available in the following 2 versions.

S12A safety option:

— 4 safety-related inputs

— 1 safety-related 2-channel output F-DO_STO
— 2 safety-related 2-channel outputs

S12B safety option:

— 8 safety-related inputs

— 1 safety-related 2-channel output F-DO_STO
— No other safety-related outputs

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

* The safety concept of this subassembly is based on the fact that there is a safe
state for all safety-related process values. For the S12 safety option, this value is
"0" for all inputs F-DI and outputs F-DO.

* The system was designed according to IEC 61508 SIL3 and EN ISO 13849-1 Per-
formance Level e.

* In combination with the EI7C FS built-in encoder, the S12 safety option can control
and safely monitor movement functions. The standard process data of the inverter
are limited by the S12 safety option if the safety function is active. If the maximum
speed is exceeded, the F-DO_STO output is used to achieve a safety-related stop
of the drive. Program adjustments in the control section are therefore not neces-
sary.

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

«  MOVIFIT® MC with:
— S12 safety option
— 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:
— S12 safety option
— Motor (group drive not permitted)

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

34 Safety functions

This chapter describes the safety functions according to EN 61800-5-2. Some of the
safety functions of the S12 safety option exceed the definitions in the standard.

The following table shows the availability of the drive safety functions described below
depending on the respective MOVIFIT® device type.

MOVIFIT® device Safety function
type Standstill Motion
STO $S1(c) SS1(a) SLS SDI
only with EI7C FS built-in encoder
MOVIFIT® FC X X X X X
MOVIFIT® MC X X

3.4.1 STO - Safe Torque Off

When the STO function is active, the drive inverter no longer supplies power to the
motor. As a result, the drive cannot generate torque. This safety function corresponds
to a non-controlled stop according to EN 60204-1, stop category 0.

VA

t

9007201225613323
B = safety function trips
v = Speed
t = Time
t, = Point of time when STO is triggered
INFORMATION

The motor coasts to a halt or is stopped mechanically.

fde

Controlled standstill is preferred, if possible.
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3.4.2 SS1(a) — Safe Stop 1

When the SS1(a) function is active, the inverter brings the motor to a standstill elec-
trically. The braking operation is controlled and monitored. The safety function STO is
triggered when the monitored brake curve is exceeded or when standstill is reached.

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

Vi : :

|
|
|
|
|
|
|
|
|
|
|
:
t

8604090635
Safety function is monitoring
- Safety function trips
v = Speed
t = Time
t, = Point of time when SS1(a) is activated and the braking action is triggered

t

t, = Point of time when STO is triggered
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3.4.3

Safety concept
Safety functions

SS1(c) — Safe Stop 1

jde

When the SS1(c) function is active, the inverter brings the motor to a standstill electric-
ally. The STO safety function will be triggered after a specified, safety-relevant time.

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

vi ‘ ‘

t

9007201225618443

= Safety function is monitoring
I = safety function trips
v = Speed
t = Time
t, Point of time when SS1(c) is activated and motor deceleration 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.

* 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).
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3.4.4 SLS - Safely Limited Speed

The SLS function prevents the drive from exceeding a specified velocity. If the permit-
ted velocity is exceeded, the safety function will be triggered and an error response
will be initiated (usually STO or SS1).

Vi

't

|
|
|
|
|
|
|
|
t

= Safety function is monitoring
= Safety function trips

9007201225702923

v = Speed

t = Time

t, = Time when SLS is activated.

t, = Time when SLS is deactivated.

3.4.5 SDI - Safe Direction

The SDI function controls that there is no movement in an unintended direction. If this
condition is violated, an error response (STO) is triggered.

|
Vi I
|
|
|
|

~Y

9007201225717643

Safety function is monitoring

t, = Point of time when SDI is activated

t, = Point of time when SDI is deactivated
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3.5 Safety concept of Assist S12

3.51 Safety parameters
All safety functions of the S12 safety option can be set via safety parameters (F-iPar).

The safety parameters (F-iPar) determine the behavior of the corresponding safety
function and are therefore safety-relevant. All safety parameters (F-iPar) are combined
in the F-iPar parameter set.

3.5.2 Test concept and test procedure

The parameters of the S12 safety option are set using an engineering PC with the "As-
sist $S12" parameterization tool. As the PC and the "Assist S12" parameterization tool
are not safety-related and therefore not error-free, the safety concept requires the fol-
lowing measures:

 Identifying the MOVIFIT® device.

For this, the device serial number must be entered in a dialog box while the con-
nection to the S12 safety option is established.

* Guided parameter setting procedure with the parameterization tool "Assist S12"
with integrated safety features such as plausibility check of entries. The user must
compare the entered parameters with the device parameters and confirm (verify)
them.

+ Completing the parameterization by verification of parameters, assisted by the
parameterization tool "Assist S12" with subsequent creation of a acceptance pro-
tocol for validation of the safety functions.
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4 Safety conditions

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

» Nameplate of complete device
* Installation requirements

* Requirements for external sensors and actuators (in combination with S12 safety
option)

« Startup requirements
» Operational requirements

4.1 Nameplates

411 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
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41.2

41.3

Safety conditions
Device replacement requirements

Nameplate of complete device

e

)
<(01

)
Q80

4.2

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

4 N
(CRTHE AR TR AL CEEREEE DT ORI 5
SO#: 01.1785033001.0001.12 < %0
Type: MTF11A015-503-E21A-11/S12B
EURODRIVE MTA11A-503-S623-00-00 1]
MOVIFIT WL 01 c\YL)us
c € o LISTED
L N2936 IND.CONT.EQ.2006
8510442251

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

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.

Description of FS logo

The following FS logo is printed on the nameplate of the overall MOVIFIT® device:

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 this manual.

Device replacement requirements

fde

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.

Observe the following device replacement requirements:

* In case of 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.

* In case of safety-related applications, a defective ABOX may only be replaced by a
complete MOVIFIT® device (EBOX and ABOX) with identical type designation.

Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option
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Installation requirements

4.3 Installation requirements

The wiring technology used must comply with EN 60204-1.

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

Observe the notes in the "MOVIFIT® MC/FC" and "MOVIMOT® MM..D" operating
instructions on EMC compliant cabling.

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 out-
put and grounded parts may not exceed DC 60 V.

Observe the technical data of MOVIFIT® and MOVIMOT® MM..D.

Note the additional requirements in connection with the EI7C FS built-in encoder:

When connecting an EI7C FS built-in encoder to the MOVIFIT® device, the en-
coder cable must not carry a TF signal.

When using an EI7C FS built-in encoder together with application modules, the di-
gital inputs DI04 — DIO7 at the X25 terminal of the application module may not be
used at all, or as encoder inputs only.

4.4 External sensors and actuators — requirements

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 S12 safety option.

Use the calculation tool "SISTEMA" from the "IFA" (Institute for Occupational
Safety and Health of the German Social Accident Insurance) for selecting a suit-
able sensor technology and suitable actuators.

To meet the required Performance Level (PL)/SIL, you have to use suitable and
qualified sensors and actuators, and observe the relevant wiring diagrams and
notes in chapter "Safety-related inputs" (— 43) and "Safety-related
outputs" (— B 51).
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4.5

Safety conditions
Startup requirements

Startup requirements

fde

After parameterization and startup, the startup engineer has to check and document
the correct performance of the safety functions.

For MOVIFIT® applications with safety-related disconnection of the drive

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

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

* in stop category 0 or 1 in accordance with EN 60204-1,

» with restart inhibit 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.

When these functions are changed or additional safety functions are activated, valid-
ate them according to EN ISO 13849-2.

This is supported by the "Assist S12" parameterization tool with a acceptance pro-
tocol.

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 error response
time of each safety function (when a failure occurs) is shorter than the maximally per-
mitted error response time of the application. The maximally permitted error response
time may not be exceeded!

4
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5 Hazard caused by a coasting drive

5 Hazard caused by a coasting drive

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 the drive to a halt results in application-dependent hazards, take addi-
tional protective measures (for example, guards with locking device), which cover
the hazardous 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 for 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 and calculate the resulting safety clearance that
must be adhered.
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Installation instructions

6 Electrical installation

6.1 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.

A WARNING

Only the types of connection described in this publication may be used.
Severe or fatal injuries.

* Any different types of connection specified in other publications are not permiss-
ible.
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Safe disconnection of MOVIFIT®

6.2 Safe disconnection MOVIFIT®
6.2.1 MOVIFIT® MC

STO load current limit (SB1) and terminals

The following figure shows the STO load current limit (SB1) [2] and the printed circuit
board [1] with terminals in the ABOX of a MOVIFIT® MC.

9007211271211275

[11  Printed circuit board with terminals
[2] STO load current limit (SB1)
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Electrical installation
Safe disconnection of MOVIFIT®

Terminals relevant for safe torque off
The following figure depicting the standard ABOX "MTA...-S01.-...-00" shows the ter-

minals relevant for Safe Torque Off of MOVIFIT® MC with the STO load current limit
(SB1).
X7 X29
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Terminal strip |Name Function
X29/5 +24V_P Safety-related +24 V supply voltage (IN)
+24 V supply (IN)
Jumper to X45/5 (delivery state)
X29/6 ov24v_P Reference potential safety-related 24 V supply voltage
0V24 reference potential (IN),
Jumper to X45/15 (delivery state)
X29/15 +24V_P Safety-related 24 V supply voltage
+24 V supply (OUT)
Jumper to SB1 X0/1 (delivery state)
X29/16 ov24v_P Reference potential safety-related 24 V supply voltage
0V24 reference potential (OUT)
Jumper to SB1 X0/2 (delivery state)
X71/1, X71/4 0v24V_MM STO output 0V24 reference potential safety-related 24 V
X81/1, X81/4 0V24 reference potential MOVIMOT® 1 to 3
X91/1, X91/4
X45/5 F-DO_STO_P |Safety-related output F-DO_STO (sourcing signal) for Safe Torque Off in
the drive (STO)
Jumper to X29/5 (delivery state)
X45/15 F-DO_STO_M | Safety-related output F-DO_STO (sinking signal) for Safe Torque Off in
the drive (STO)
Jumper to X29/6 (delivery state)

6
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6 Electrical installation
Safe disconnection of MOVIFIT®

Terminal X0 Name Function

(SB1)

X0/1 STO P STO input reference potential safety-related 24 V supply voltage
Connection to X29/15 (delivery state)

X0/2 STO M STO input 0V24 reference potential safety-related 24 V supply voltage
Connection to X29/16 (delivery state)

X0/3 STO_P_OUT |STO output safety-related 24 V supply voltage
+24 V supply voltage MOVIMOT® 1 (+24V_MM)

X0/4 STO_P_OUT |STO output safety-related 24 V supply voltage
+24 V supply voltage MOVIMOT® 2 (+24V_MM)

X0/5 STO_P_OUT |STO output safety-related 24 V supply voltage
+24 V supply voltage MOVIMOT® 3 (+24V_MM)
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Electrical installation 6
Safe disconnection of MOVIFIT®

Wiring diagram for MOVIFIT® MC with S12 safety option for safety-related disconnection

Line connection

i

MOVIFIT® MC
X29 S12 safety option SB1 X1|L1|L2[L3
2av | ] X0
g 23 [ale] Py
T X45
15] 5
Fm 6
= = = = = = = = =
EI EI EI El El EI EI EI §I
X71 X7 X81 X8 X91 X9
[1]2]3]4]5] | [uL1]i2fus] [1]2]3]4]s] | [L1]i2ls] [1]2]3]4]5] | [L1]L2]L3]
| i 1
] M| iIN
MOVIMOT® 1 MOVIMOT® 2 MOVIMOT® 3
18014406981369995
A WARNING

The safety-related disconnection of MOVIFIT® MC is only permitted for applications
up to Performance Level d according to EN ISO 13849-1.

Severe or fatal injuries.

* Observe the relevant "Safety concept" (— 15) as well as the "Safety
requirements" (— B 26).

» The safety functions must be verified and documented during startup.
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6.2.2

MOVIFIT® FC

Terminals relevant for Safe Torque Off

The following figure depicting the standard ABOX "MTA...-S02.-...-00" shows the ter-
minals relevant for safe disconnection of MOVIFIT® FC.

x1  X8—[5s| [¢| [7| X81 @
: & X25
O O O O (| [
YEH 5 5 [Juzsd G UIUIUIUIUIUIIL
Yl 2] (5] [a] X911 112|3[4]|5[6|7]8
U S3
OO | == == NN 1112/13|14|15[16[1718 g
olelee] o F F R b UUOIUUIJOI |21 514]2
X9—5| [6] |7] (11X12) 2122|2324|25/26(27|28 U
[ OO | 2l13]14[15
CD) CD) CD) CD) 31|32(33}34/35/36/37138| | (EE=/=|]
alamMaln OO SEESSEES UX35
X50
9007203349349131
Terminal Name Function
strip
X29/5 +24V_P Connection of safety-related 24 V supply voltage
+24V supply for integrated frequency inverter
X29/6 ov24 P Connection of safety-related 24 V supply voltage
0V24 reference potential for integrated frequency inverter
X29/15 +24V_P Connection of safety-related 24 V supply voltage
+24V supply for integrated frequency inverter
X29/16 ov24 P Connection of safety-related 24 V supply voltage
0V24 reference potential for integrated frequency inverter
Terminal Name Function
strip
X45/5 F-DO_STO_P |Safety-related digital output F-DO_STO (sourcing signal) for Safe Torque
Off in the drive (STO)
X45/15 F-DO_STO_M | Connection of safety-related 24 V supply voltage
Safety-related digital output F-DO_STO (sinking signal) for Safe Torque Off
in the drive (STO)
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Wiring diagram for MOVIFIT® FC with S12 safety option for safety-related disconnection

MOVIFIT® FC

Supply system connection

W

S12 safety option

X45 [15] 5

X1 Frequency inverter

\V4

X81 X8 X9

SEW 1 :
hybrid cable r -

Braking

9 resistor
remi ] (MF

Motor

9007207726662539
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Safety-related disconnection

The following wiring diagram shows the wiring to ensure the safety-related disconnec-
tion of the MOVIFIT® FC drive.

X29
ooty
PP ELB(
X45

oloololelolelel [1l2l3lals

X20 i
OOOOOO[ I ]
112|345 5| EEEEEE
o000 (3132335385
11112| 13|14/ 15|16

9007203349743243

A WARNING

The safety-related disconnection of the power section of MOVIFIT® FC is only per-
mitted for applications up to Performance Level d according to EN ISO 13849-1.

Severe or fatal injuries.

* Observe the relevant "Safety concept" (— 15) as well as the "Safety
requirements" (— B 26).

» The safety functions must be verified and documented during startup.
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Safe disconnection of MOVIFIT®

Voltage supply of the S12 safety option

e

The following wiring diagram shows the voltage supply of the S12 safety option via ter-
minal X29. The electronics and sensor voltage 24V_C is used for this purpose.

For detailed information on supplying the electronics and sensor voltage 24V_C refer
to chapter "Power bus connection examples" in the "MOVIFIT® FC" and "MOVIFIT®
MC" operating instructions.

+24V_C
024vV_C
+24V_O
024V_O

X29

18258535691

INFORMATION

SEW-EURODRIVE recommends using the 24V _C electronics and sensor voltage to
supply the S12 safety option. Alternatively, always switch the 24V_O option voltage
supply and the 24V_C voltage on and off together.

Otherwise, this might cause faults and error messages in the communication with the
safety controller, as the 24V_O voltage supplies the entire safety electronics of the
S12 safety option. If 24V_0O is switched off, the PROFIsafe station is missing in the
network.

6
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6.3

6.3.1

S$12 safety option

Terminal assignment

The following connection terminals are relevant for operating the S12 safety option.

The following figures show an example of the connection board for MOVIFIT® FC.

X29: 24 V distributor terminals

5 BB

X1 >|(8—€E7
%%%48888
B Bl Bl

H H B
@@@@)I(Q_€E7
O O O A

(I | I | |
nlaNaln

X29
X81 >L2 3X4X5
- @@@@@ X25
e ole vlv/vevee
X91 5([1]12]13]4[5]|6]|7]8
220 ezl | oo
flals[a] (1X(2X(3Xa U IVUUUUIIUI | (1215 14]8
\1-1/@\1-3/14 ﬁi 6222366666 11 12%3'1415
35| [31[32/33/34/35|36/37/38 D{ﬁ'—lm}:\
ClClCl© o e X35
X50
4094748427

Distributor terminal 24 V (for distributing the supply voltage to the option card)

No. Name Function

X29 7 +24V_0O +24 V supply for option card.
8 0v24 O 0V24 reference potential for option card.
17 +24V_0O +24 V supply for option card.
18 0v24 O 0V24 reference potential for option card.
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X45: 1/0 terminals for safety-related inputs/outputs with S12A safety option

1/0 terminals for safety-related inputs/outputs (only in connection with S12A safety option)

No. Name Function

X45 1 F-DI00 Safety-related digital input F-DI00 (switching signal).
2 F-DI02 Safety-related digital input F-DI02 (switching signal).
3 F-DO00_P Safety-related digital output F-DOQO0 (sourcing signal).
4 F-DO01_P Safety-related digital output F-DO01 (sourcing signal).
5 F-DO_STO_P | Safety-related digital output F-DO_STO (sourcing signal) for Safe

Torque Off in the drive (STO).
11 F-DI01 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-DOO0O (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 Torque
Off in the drive (STO)

21 F-SS0 +24 V sensor supply for safety-related inputs F-DIO0 and F-DI02
22
23 F-SS1 +24 V sensor supply for safety-related inputs F-DIO1 and F-DI03
24
25
31 0v24 O 0OV24 reference potential for safety-related inputs/outputs.
32
33
34
35

6
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X45: 1/0 terminals for safety-related inputs/outputs with S12B safety option

1/0 terminals for safety-related inputs/outputs (only in connection with S12B safety option)
No. Name Function
X45 1 F-DI00 Safety-related digital input F-DI00 (switching signal).
2 F-DI02 Safety-related digital input F-DI02 (switching signal).
3 F-DI04 Safety-related digital input F-DI104 (switching signal)
4 F-DI06 Safety-related digital input F-DI06 (switching signal)
5 F-DO_STO_P | Safety-related digital output F-DO_STO (sourcing signal) for Safe
Torque Off in the drive (STO).
11 F-DI01 Safety-related digital input F-DI01 (switching signal).
12 F-DIO3 Safety-related digital input F-DI03 (switching signal).
13 F-DIO05 Safety-related digital input F-DI05 (switching signal)
14 F-DIO7 Safety-related digital input F-DI07 (switching input)
15 F-DO_STO_M | Safety-related digital output F-DO_STO (sinking signal) for Safe Torque
Off in the drive (STO)
21 F-SS0 +24 V sensor supply for safety-related inputs
22 F-DI00, F-DI02, F-DI04 and F-DIO06.
23 F-SS1 +24 V sensor supply for safety-related inputs F-DIO1, F-DI03, F-
o4 DIO5 and F-DIO7.
25
31 0v24 O 0OV24 reference potential for safety-related inputs/outputs.
32
33
34
35
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6.3.2 Safety-related inputs (F-DI.)

The safety-related inputs (F-DI.) are connected at terminal X45. The following sections
explain and describe the permitted connection options.

The safety-related inputs are processed in 2-channel mode in the S12 safety option.
The safety-related inputs are therefore suitable for applications up to SIL 3 according
to IEC 61508 and Performance Level e according to EN ISO 13849-1. The external
sensors and their wiring must comply with the required safety class.

Note the wiring diagrams below. In addition, observe the "Sensor and actuator
requirements"” (— B 28).

Unassigned inputs need not be wired. An open input is always read as a "0" signal.

Pulsed voltage supply and crossfault monitoring

For information about parameter setting and operating principles, refer to chapter
"Startup”.

If crossfault monitoring is active for a safety-related input F-DI, the following assign-
ment between the sensor supply F-SS and the safety-related input F-DI must be ad-

hered to:

+ F-DIOO, F-DI02, F-DI04 (S12B only), F-DI06 (S12B only) via the respective sensor
to F-SS0O

+ F-DIO1, F-DIO3, F-DI05 (S12B only), F-DI07 (S12B only) via the respective sensor
to F-SS1

Crossfault monitoring can be selected separately for each input.

If crossfault monitoring is not active (e.g. for sensors with OSSD output), the sensors
can be supplied by F-SS0 / F-SS1 or by another +24 V supply that has the same
ground reference as 24V_O. If 24V_O and 24V_C are jumpered (X29), you can use
the sensor supply of terminal X25.

The safety-related inputs do not require shielded cables.

A WARNING

Danger due to incorrect setting of parameter F-DI. connection type when connecting
2-channel sensors. With the setting "1-channel", there is no redundancy or discrep-
ancy check.

Severe or fatal injuries.

» When connecting 2-channel sensors, you must set the parameter F-DI. connec-
tion type to "2-channel (non-equivalent/equivalent)".

Only the connection variants shown below are permitted in safety-related applications.
Also note the assignment of connection options of the safety-related inputs to the cat-
egory structure according to EN ISO 13849-1.

a) Sensors with contact (1-channel)

A 1-channel sensor is connected via the sensor supply F-SS0 or F-SS1. This allows
for crossfaults in the wiring to be detected. Note the detailed assignment of F-DI. to
the sensor supply F-SSO0 or F-SS1 in chapter "Terminal assignment".

Settings in the parameterization tool "Assist S12":
* Choose the 1-channel connection type.

» Activate or deactivate "crossfault monitoring and pulsed sensor supply" (— B 43),
depending on the safety requirements.
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The following figure shows the S12 safety option with 1-channel sensors with con-
tacts.

Safety-Option S12

X45
21-22] F-SS0
23-25| F-SS1 .
31-35| 0V24 O
X45
1 F-DI0O
11 F-DIO1
2 F-DI02

8411741579
Operation with activated crossfault monitoring
The following errors are detected:
» Crossfaults between the digital input and a 24 V supply voltage

» Crossfaults between the digital input and the sensor supply that is not assigned to
the input, and all input lines connected to this sensor supply.

A WARNING

The S12 safety option cannot detect a short circuit between a F-SS. sensor supply
and a corresponding safety-related input F-DI. (bridging the sensor).

Severe or fatal injuries.

* Make sure that a short circuit between the sensor supply F-SS. and a corres-
ponding safety-related input F-DI. is not possible.

A WARNING

If crossfault monitoring is deactivated, the S12 safety option cannot detect cross-
faults in the wiring. This configuration is not permitted for safe applications without
further measures.

Severe or fatal injuries.

* A 1-channel sensor with crossfault monitoring can achieve a category 2 structure
according to EN ISO 13849-1.

b) Sensors with contact (2-channel)

A 2-channel sensor with contacts is connected via the sensor supply F-SS0 and F-
SS1. Note the detailed assignment of F-DI. to the sensor supply F-SS0 and F-SS1 in
chapter "Terminal assignment".

Settings in the parameterization tool "Assist S12":
* Choose the 2-channel connection type.

» Activate or deactivate crossfault monitoring and pulsed sensor supply, depending
on the safety requirements.

» Set the permitted discrepancy time between the two input signals of the sensor
you are using.
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The following figure shows the S12 safety option with 2-channel sensors with contacts
in the connection variants "non-equivalent" and "equivalent".

Safety-Option S12

X45
21-22| F-SSO
23-25| F-S$1 *
31-35/ 0v24_0 S
X45

1 F-DI00

1 F-DI01

2 F-DI02

12 F-DI03

: 1

8411745035

[11 Non-equivalent

[2] Equivalent

Operation with activated crossfault monitoring

The following errors are detected:

» Crossfault between a digital input and a 24 V supply voltage

» Crossfault between the two digital inputs of an input pair.
Operation without crossfault monitoring

When using a 2-channel, non-equivalent sensor, the S12 safety option can detect a
crossfault between the two digital inputs of an input pair.

A WARNING

The S12 safety option cannot detect a short circuit between a F-SS. sensor supply
and a corresponding safety-related input F-DI. (bridging the sensor).

Severe or fatal injuries.

* Make sure that a short circuit between the sensor supply F-SS. and a corres-
ponding safety-related input F-DI. is not possible.

A WARNING

If crossfault monitoring is deactivated and a 2-channel, equivalent-switching sensor
is used, the S12 safety option cannot detect crossfaults in the wiring.

Severe or fatal injuries.

» Make sure that crossfaults are not possible at the safety-related inputs F-DI.

6

Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option 45



Electrical installation
S12 safety option

INFORMATION

» Both connection variants, implemented as 2-channel sensor (equivalent or non-
equivalent), can achieve a category 3 structure according to EN ISO 13849-1
without crossfault monitoring.

jde

* Both connection variants, implemented as 2-channel sensor (equivalent or non-
equivalent), can achieve a category 3 structure according to EN ISO 13849-1
without crossfault monitoring.

* Note that in the non-equivalent connection variant, the NC contact is connected to
the sensor supply F-SS0.
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c) Active sensors (2-channel)

When connecting a 2-channel sensor with additional voltage supply, the voltage is
supplied via the respective pins of terminal X25. The voltage supplies for the sensor
outputs are connected to the sensor supply F-SS0 and F-SS1. The safety-related out-
puts of the sensor are connected with 2 channels to the respective inputs F-DI. at ter-

minal X45.

Note the detailed assignment of F-DI. to the sensor supply F-SSO and F-SS1 in
chapter "Terminal assignment".

Settings in the parameterization tool "Assist S12";

Electrical installation
S12 safety option

» Choose the 2-channel connection type (equivalent/non-equivalent).

» Activate or deactivate the pulsed sensor supply, depending on the safety require-

ments.

» Parameterize the permitted discrepancy time between the two input signals of the

sensor you are using.

The following figure shows the S12 safety option with active sensor (2-channel).

Safety-Option S12

Pulse1 [1]

Pulse2 [2]

X45
21-22] F-SS0
23-25| F-SS1
31-35| 0V24 O
X45
1 F-DIOO
1 F-DIO1
2 F-DI02
12 F-DIO3
X25
21 V024 |
28 V024 |V
31 0v24 C
38 0v24 C

outt [3]

[11 Supply of output 1 (Out1)

[2] Supply of output 2 (Out2)

[3] Safety-related digital output 1

[4] Safety-related digital output 2

Operation with activated crossfault monitoring
The following errors are detected:

out2 4]

8411749259

» Crossfault between a digital input and a 24 V supply voltage

* Crossfault between the two digital inputs of an input pair.

6
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A WARNING

The S12 safety option cannot detect a short circuit between a F-SS. sensor supply
and a corresponding safety-related input F-DI. (bridging the sensor).

Severe or fatal injuries.

* Make sure that a short circuit between the sensor supply F-SS. and a corres-
ponding safety-related input F-DI. is not possible.

A WARNING

If crossfault monitoring is deactivated, the S12 safety option cannot detect cross-
faults in the wiring.

Severe or fatal injuries.

* Make sure that crossfaults are not possible at the safety-related inputs F-DI., or
that they can be detected by the sensor.

INFORMATION

» Both connection variants, implemented as 2-channel sensor (equivalent or non-
equivalent), can achieve a category 3 structure according to EN ISO 13849-1
without crossfault monitoring.

e

» Both connection variants, implemented as 2-channel sensor (equivalent or non-
equivalent), can achieve a category 3 structure according to EN ISO 13849-1
without crossfault monitoring.

The S12 safety option must be supplied by the electronics and sensor voltage 24V _C,
see chapter "Connection example for power bus" in the "MOVIFIT® FC" and
"MOVIFIT® MC" operating instructions.
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d) Sensors with semiconductor outputs (OSSD, 2-channel)

[

When connecting an OSSD sensor, make sure that pulsed voltage supply is deactiv-
ated.

INFORMATION

Deactivate the crossfault monitoring at the respective safety-related inputs if the
OSSD-capable sensor technology.

OSSD-capable sensor technology tests and diagnoses the OSSD outputs on its own.
The faults detected in the wiring depend on the diagnostic function of the used
sensor.

For OSSD sensors, the following two connection variants are possible (examples):
Connection variants 1

If sensors with contact are used in addition to sensors with OSSD-capable outputs
and if the sensors with contact require crossfault monitoring, the OSSD-capable
sensors can be supplied via the respective connections of the terminal X25.

Safety-Option S12

X45
21-22] F-SSO
23-25| F-SS1 ‘
31-35] 0v24 O | ! %7
X45 '
1 F-DI0O0
11 F-DIO1
2 F-DI02
12 F-DI03
X25 +24V
21 | vozai }—— |
: : | oV [1]
28 | V024 IV sEE]
31 0v24 C 0SSD2
38 0V24_C
8411757835

[11 OSSD sensor (e.g. scanner or light grid)

The S12 safety option must be supplied by the electronics and sensor voltage 24V_C,
see chapter "Connection example for power bus" in the "MOVIFIT® FC" and
"MOVIFIT® MC" operating instructions.

Connection variants 2

If only OSSD sensors are used, the voltage can also be supplied via terminals F-SS0
and F-SS1.

Settings in the parameterization tool "Assist S12":
* In this case, deactivate the pulsed sensor supply (F-SS0 and F-SS1).

6
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Safety-Option S12

X45
21-22] F-SSO
23-25| F-SS1
31-35| 0V24 0
X45
1 F-DIO0
11 | F-DIO1
2 F-DI02
12 | F-DI03
X25
21 | VO24_|
: : +24V
28 | vo24 IV | |
31 ov4 c | i ov (]
38 | ov24 C OSSD1
0SsD2

8411753355

[11 OSSD sensor (e.g. scanner or light grid)

INFORMATION

The achievable Performance Level is mainly determined by the OSSD sensors used.

jde

Use the voltage supply of the terminal X25 for sensors that have a higher current
consumption than the sensor supply F-SS. can supply.
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6.3.3 Safety-related outputs (F-DO. and F-DO_STO)

General information

The safety-related outputs are processed in 2-channel mode within the S12 safety op-
tion. The safety-related outputs can therefore achieve SIL 3 according to IEC 61508
and Performance Level e according to EN ISO 13849-1. The external actuators and
their wiring must comply with the required safety class.

The safety-related outputs (F-DO. and F-DO_STO) are connected to terminal X45.

The actuators are connected to the safety-related output F-DO_STO via 2 poles,
sourcing/sinking output. Other connection variants are not permitted.

The actuators can be connected to the safety-related outputs F-DO00 and F-DOO01
(only available with S12A variant) via 2 poles, sourcing/sinking output, or via 1 pole,
sourcing output.

» Set the respective configuration during startup using the parameterization tool
"Assist S12" (— B 100).

1-pole, sinking digital outputs are not permitted.
The safety-related digital outputs do not require shielded cables.

Note that the achievable Performance Level (PL) and SIL depend on the selected con-
nection variant for the safety-related outputs.

Information about permitted loads

The connectable loads are subject to the following restrictions:
Control of safe torque off of the inverter

«  MOVIFIT® FC: Disconnection of the safety-related 24 V supply voltage of the
power section (24V_P at X29).

Each safety-related output of the S12 safety option may control maximally 1 power
section of the MOVIFIT®FC inverter.

«  MOVIFIT® MC: Disconnection of the safety-related 24 V supply voltage to switch-
off the lower level MOVIMOT® devices.

Only the safety-related output F-DO_STO of the S12 safety option may control the
lower level MOVIMOT® devices via the load current limit SB1. The STO load cur-
rent limit (SB1) must be used between the safety-related output F-DO_STO of the
S12 safety option and the MOVIMOT® devices.

In addition to the control of the 24 V supply voltage (24V_P) of the inverter, ohmic and
inductive loads can be connected. However, you may not connect capacitive loads.
The current consumption of the additional load must not exceed 100 mA.

Capacitive loads

+  Without any additional measures, a capacitive load of no more than 130 yF may
be connected to the output. Capacitive loads often occur in electronic assemblies
as buffer capacitors.

The capacitive load must be equipped with a diode in series with the output. This
is often installed as polarity protection diode in electronic assemblies.

» If the capacitive load is not known, or higher than 130 pF, the inrush current must
be limited to the permitted values of the output according to EN 61131-2.

6
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INFORMATION

Maximum switching frequency of the outputs.

jde

* Due to the thermal load of output components, the values for the switching fre-
quency of the outputs specified in chapter "Safety-related outputs" (— B 176)
must be observed with capacitive loads.

Inductive loads
Inductive loads are, for example, relays, contactors, valves.

* Inductive loads always have to be connected between sourcing and sinking out-
puts.

» The energy stored in the load inductance, which depends on the inductance value
and the current, may not exceed the values specified in chapter "Technical data".

NOTICE

Operation of inductive loads without flyback diode can damage the S12 safety op-
tion.

Damage to the S12 safety option.

» Inductive loads must always be connected via a freewheeling diode. The safety-
related outputs of the S12 safety option are not equipped with flyback diodes.

» Varistors and other overvoltage protection elements are not permitted.

Ohmic loads
Ohmic loads for example are lamps.

* Lamps can be connected to display statuses. Note that when using incandescent
lamps or halogen lamps, an increased cold current flows when they are switched
on. The cold current must not exceed the permitted output current according
to EN 61131-2.
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Information about line diagnostics and test pulses

Short voltage pulses are added to the output signals to monitor the wiring. This means
the output voltage is interrupted briefly (clock pulse). The maximum duration of the in-
terruption can be set in the F-DO parameter Test duration. The required duration of
test pulses is determined by the capacitances in the connected load, which affect the
line diagnostics.

For safe disconnection of MOVIFIT® FC or MOVIFIT® MC with a maximum of 3
MOVIMOT?®, a test duration of 1 ms must be used.

A capacitance of 1 yF may not be exceeded with connected loads at the F-DO00 and
F-DOO01 outputs (only applies to setting the maximum test duration of 5000 us).

Line diagnostics can be deactivated via parameters. Only short circuit and overload
protection is active in that case. Crossfaults will not be detected.

It is therefore not recommended to operate the devices without line diagnostics.

A WARNING

When line diagnostics is deactivated, the S12 safety option cannot detect a short
circuit between a sourcing output (F-DO. P) and the +24 V supply voltage or
between an M switching output (F-DO._M) and the reference potential.

Severe or fatal injuries.

* Install the wiring in such a way that a short circuit is impossible
— between a sourcing output (F-DO._P) and the +24 V supply voltage
— or between an sinking output (F-DO._M) and the reference potential

The outputs F-DO00 and F-DOO01 are equipped with an optional open-circuit monitor-
ing function. This function checks whether the connected actuator is consuming a min-
imum current. If the actuator current is below the minimum value, the S12 safety op-
tion detects this as an open circuit.

An wire break detection cannot be activated for the F-DO_STO output.

Only activate open-circuit monitoring when you are sure that the current consumption
of the actuator is always above the minimum current (see chapter "Technical data of
S12 safety option" / "Safety-related outputs").
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S12 safety option

Actuator (2-channel, sourcing / sinking output)

S12 safety option

3 F-DO00_P :

13 F-DO00_M Ej ]
4 F-DO01_P ;

14 F-DO01_M Ej 1]

5 F-DO_STO P :

15 | F-DO_STO M (2]

31 0v24_0O

8411782283

[11 Actuators
[2] STO = Safe torque off of the inverter

Connect the actuator between F-DO._P and F-DO. M. The actuator can still be
switched off in case of a crossfault in one of the connection lines, as the S12 safety
option disconnects the sourcing and the sinking output terminal.

The input of the actuator must be floating and without any connection to a reference
potential. Inside the S12 safety option, there is a switching element between F-DO._M
and the reference potential. With a non-floating actuator, this switching element would
be bridged. The redundancy of the sourcing and sinking output would no longer be
given.

The sourcing / sinking output connection variant is therefore suitable for applications
up to SIL 3 according to IEC 61508 and Performance Level e according to
EN ISO 13849-1.

Fault detection using line diagnostics

The S12 safety option detects the following faults in the external wiring when the out-
put is switched on or off:

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

» Short circuit between the sinking output and the 0V24_0O reference potential

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

The S12 safety option can also detect the following faults when the output is activated:
» Short circuit between different sourcing outputs

« Short circuit between different sinking outputs

» Short circuit between sourcing output and sinking output

» Short circuit between the sourcing output and the 0V24_O reference potential

* Overload at any output

*  Wire break (with F-DO., if activated)

54 Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option

22865268/EN — 06/2016



22865268/EN — 06/2016

Electrical installation 6
S12 safety option

INFORMATION

In case of a short circuit, a high short-circuit current can occur for a short time. De-
pending on the 24 V supply voltage used, this can cause a voltage drop that affects
the operation of MOVIFIT® and/or individual assemblies.

jde

If the voltage supply is not stable enough, it may result in a reset and a restart of the
S12.

» Make sure the voltage supply does not collapse in case of output short circuits.

Actuator (1-channel, sourcing)
Safety-Option S12

X45
3 F-DO00_P
13 | F-DO0O M
4 F-DO01_P
14 | F-DOO1_M
5 | F-0O STOP | |
15 [Fpostom | | | [ | 11]
31 0v24 0
35 V24 0

8411764235

[11 Actuators

Connect the actuator between F-DO._P and the 0V24_O reference potential.
The actuator input does not have to be floating.

The sourcing output connection variant is therefore suitable for applications up to SIL
3 according to IEC 61508 and Performance Level d according to EN ISO 13849-1.

The S12 safety option detects the following faults in the external wiring when the out-
put is switched on or off:

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

The S12 safety option can also detect the following faults when the output is activated:
» Short circuit between different sourcing outputs

»  Short circuit between the sourcing output and the 0V24_O reference potential

* Overload at any output

»  Wire break (F-DO., if activated)
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Electrical installation

S12 safety option

jde

[0

A WARNING

In case of a short circuit between the sourcing output and a 24 V supply voltage, the
S12 safety option can no longer switch off the actuator and go to a safe state.

The line diagnostics function can detect the fault, however, the S12 safety option
cannot go to a safe state as there is no redundant switch-off channel in this connec-
tion variant.

* Route the cables in such a way that a short circuit between the sourcing output
and a +24 V supply voltage is not possible.

» Or make sure that an additional, redundant switch-off channel is available for the
actuator (e.g. by using a second sourcing output).

INFORMATION

SEW-EURODRIVE recommends to use the sourcing/sinking output or 2 parallel,
sourcing outputs, if possible.

For safety-related outputs, refer also to chapter "Technical data".

INFORMATION

In case of a short circuit, a high short-circuit current can occur for a short time. De-
pending on the 24 V supply voltage used, this can cause a voltage drop that affects
the operation of MOVIFIT® and/or individual assemblies.

If the voltage supply is not stable enough, it may result in a reset and a restart of the
S12.

» Make sure the supply does not collapse in case of output short circuits.
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6.4
6.4.1

6.4.2

Electrical installation
Built-in encoder EI7C FS

Built-in encoder EI7C FS

Properties

Installation

The EI7C FS built-in encoder is a safety-related incremental encoder with 24 signal
periods per revolution.

The S12 safety option can detect a minimum speed of 60 min™" in connection with an
EI7C FS built-in encoder.

The EI7C FS built-in encoder is used to monitor the speed or direction of rotation of
the motor for the safety functions SS1a, SLS, and SDI.

The S12 safety option evaluates the signal of the EI7C FS built-in encoder.

The S12 safety option and the EI7C FS built-in encoder monitor the encoder signal.
The S12 safety option detects interruptions and crossfaults in the encoder line. If an
error occurs, the S12 safety option activates the STO safety function in MOVIFIT®,
and the torque is safely switched off.

Only use the EI7C FS built-in encoder in connection with the S12 safety option.

Use a shielded cable to connect the EI7C FS built-in encoder to the matching encoder
inputs of MOVIFIT®.

The EI7C FS built-in encoder is connected to the terminal box of the motor with an 8-
pole M12 plug connector. Pins 7 and 8 of the plug connector must not be connected.

The encoder cable must meet the following requirements:
» Max. length of the encoder cable: 30 m
«  Minimum core cross section: 0.25 mm?

* The encoder cable must be shielded. The shield must be connected over a large
surface area at both ends.

* The cores of the encoder cable must be twisted in pairs.

8B

LERRLLE (101108 MoviFiT®

EI7C FS

8752516363
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Built-in encoder EI7C FS

A WARNING

Incorrect wiring can disable the encoder functions and encoder monitoring.

Severe or fatal injuries.

Only connect the encoder with the S12 safety option as illustrated above.

The encoder signals may only be connected to the designated terminals of a
MOVIFIT® device. It is not permitted to connect other devices or assemblies.

Only use the designated cables and plug connectors to connect the encoder
(M12, 8-pole and M12, 4-pole). Other plug connectors or terminals are not per-
mitted.

jde

INFORMATION

When connecting an EI7C FS built-in encoder to the MOVIFIT® device, the en-
coder cable must not carry a TF signal.

When using an EI7C FS built-in encoder together with application modules, the di-
gital inputs DI04 — DIO7 at the X25 terminal of the application module may not be
used at all, or as encoder inputs only.

The S12 safety option can detect a minimum speed of 60 min™in connection with
an EI7C FS built-in encoder.
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Standard ABOX encoder connection

X25: 1/0 terminals

A WARNING

Electrical installation
Built-in encoder EI7C FS

Danger due to incorrect connection of EI7C FS built-in encoder. If the track signals
of the encoder are swapped by mistake during wiring, the encoder can report an in-
correct direction of rotation. This might lead to the motor turning in the wrong direc-

tion.

Severe or fatal injuries.

* Make sure that the EI7C FS built-in encoder is wired correctly according to the

following terminal assignment:

X29
X1 X8— X81
' X45 X25
UIUUUUIUILIU
X91 1/2|3|4(/5|6|718
X20 U []s3
11[12[13|14|15[16|17[18
U
X9— 21(22(23[24|25|26|27)28|
! U
31/32/33/34/35|36/37/38
o o o o X35
X50
812537739

1/0 terminal for digital inputs/outputs (connection of sensors + actuators)

No. "Technology" function level with
+ PROFIBUS
+ PROFINET
Function level "Classic" with PROFINET Function level "Classic" with PROFIBUS
Name Function Name Function
X253 |DIo4 FS encoder track A connection DI02 FS encoder track A connection
4 |DIO6 FS encoder track A connection DIO3 FS encoder track A connection
13 |DIO5S FS encoder track B connection B FS encoder track B connection
14 |DIO7 FS encoder track B connection B/ FS encoder track B connection
23 |VO24-II +24 V sensor supply group I +24 V sensor supply group Il
(D104 — DIO7) from +24V_C (D102 — DIO3) from +24V_C
24 |VO24-I +24 V sensor supply group I +24 V sensor supply group Il
(D104 - DIO7) from +24V_C (D102 — DIO3) from +24V_C
33 |0v24 C 0V24 reference potential for sensors
34 |0vV24 C 0V24 reference potential for sensors
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Electrical installation
Built-in encoder EI7C FS

Wiring diagram

The following wiring diagram shows the basic encoder connection with the available

cables.
8B
I [T = ——
EE_—__}_ N
| X25 \
|
(1] [2]
12524754187
[1] Encoder cables
* Part number: 18156754

[2] Extension cable, 8-pole

» Part number: 18158013 (cable carrier installation possible)
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Connection cable

The following table shows the cables available for this connection:

Electrical installation
Built-in encoder EI7C FS

MOVIFIT® Connection cable Length/ Drive
Installa-
tion type
Standard ABOX: Encoder cables Variable Motor with cable
B8P Part number: 18156754 s, |9lands and AVRE plug
T TN N connector
I I
C ) g )
8 O _I__ll
Socket
M12, 8-pole, female, A-coded
Extension cable, 8-pole Variable
Part number: 18158013 (cable carrier install- | _ "~ "
ation possible)

Pin assignment M12 socket

The following table shows the pin assignment of the M12 socket of the encoder cable

(part number: 18.156.754).

M12, 8-pole, female, A-coded

Pin |Terminal Color coding Function

1 X25/23 Gray 24\ supply

2 X25/33 Pink 0V24 reference potential
3 X25/3 Brown FS encoder track A

4 X25/4 White FS encoder track A

5 X25/13 Yellow FS encoder track B

6 X25/14 Green FS encoder track B

6
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Electrical installation
Built-in encoder EI7C FS

Hybrid ABOX encoder connection
X23, X24: Digital inputs/outputs

The number and assignment of digital inputs/outputs depends on

» the function level (technology or classic)
« and the fieldbus interface of the MOVIFIT® device.

X23, X24 assignment

The following table shows information about these connections:

Function
Digital inputs/outputs of the hybrid ABOX
Connection type
M12, 5-pole, female, A-coded
Wiring diagram
1\ =2
(]
5
MOVIFIT® vari- |Assignment
ant
PROFINET: No. X23 X24
» Technology (FS encoder connection) (FS encoder connection)
* Classic 1 VO24-II VO24-Ii
PROFIBUS: 2 FS encoder track B FS encoder track B
* Technology DIO5 DIO7
0v24_C 0v24_C
4 FS encoder track A FS encoder track A
DI04 DI06
5 n.c. n.c.
PROFIBUS: No. X23 X24
+ Classic 1 VO24-II VO24-II
2 FS encoder track B FS encoder track B
0v24 C 0v24 C
4 FS encoder track A FS encoder track A
DI02 DI03
5 n.c. n.c.
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Wiring diagram

Electrical installation 6
Built-in encoder EI7C FS

The following wiring diagram shows the basic encoder connection with the available

cables.

AP
[T —
C__ ) 20
EE_—__}_ AN
]X24 }X23 ‘

(1]

(2]

(1 (2]

12524758283
Y adapter M12-Y AVRE-MOVIFIT V01
Part number: 19093632

Extension cable, 8-pole
» Part number: 18148670 (cable carrier installation not possible)
» Part number: 18158013 (cable carrier installation possible)
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Electrical installation
Built-in encoder EI7C FS

Connection cable

The following table shows the cables available for this connection.

Part number: 18148670 (cable carrier installa-
tion not possible)

Part number: 18158013 (cable carrier installa-
tion possible)

MOVIFIT® Connection cable Length/ |Drive
Installa-
tion type
Hybrid ABOX: |Y adapter M12-Y AVRE-MOVIFIT V01 0.3 m |Motor with cable glands
B Part number: 19093632 ¢~ | 3nd AVRE plug con-
- nector
= —
)
e ———— N
[1] Socket
M12, 8-pole, female, A-coded
[2] Connector (Connection to X23 hybrid
ABOX)
M12, 4-pole, male, standard-coded
[3] Connector (Connection to X24 hybrid
ABOX)
M12, 4-pole, male, standard-coded
Extension cable, 8-pole Variable

fde

INFORMATION

Both connection cables (Y adapter and extension cable) must be used at all times!
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Pin assignment M12 socket

Electrical installation 6
Built-in encoder EI7C FS

The following table shows the pin assignment of the M12 socket (item [1]) of the Y ad-
apter cable (part number: 19.093.632).

M12, 8-pole, female, A-coded

Pin

Function

+24 V supply voltage

0V24 reference potential

Encoder input track A

Encoder input track A

Encoder input track B

Encoder input track B

N o~ OIN|~

(o]

Not connected

Pin assignment M12 connector (connection to X23 of hybrid ABOX)

The following table shows the pin assignment of the M12 connector (item [2]) of the Y
adapter cable (part number; 19093632).

2 \ﬂ /1
®

M12, 4-pole, male, standard-coded

Pin

Function

+24 V supply voltage

Encoder input track B

0V24 reference potential

1
2
3
4

Encoder input track A
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Electrical installation
Built-in encoder EI7C FS

Pin assignment M12 connector (connection to X24 of hybrid ABOX)

The following table shows the pin assignment of the M12 connector (item [3]) of the Y
adapter cable (part number: 19.093.632).

s §1
3/3\4

M12, 4-pole, male, standard-coded

Pin Function

N.C.

Encoder input track B

N.C.

AW IN|~

Encoder input track A
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Safety functions of the S12 safety option 7
STO - Safe Torque Off

7 Safety functions of the S12 safety option

This chapter describes the safety functions of the S12 safety option. Information about
standards and directives for the safety functions is given in chapter "Drive safety
functions" (— & 21).

The figures and parameter abbreviations (e.g. t;) are those from the parameterization
tool "Assist S12".

71 STO - Safe Torque Off

711 Description of the function

The following figure shows the sequence of events:

nk

- |

-
t t

9007208000810635

I | . S

The STO function in connection with the assigned safety-related output and the power
section is used to safely deactivate the torque of the drive (see chapter "Safe
disconnection of MOVIFIT®" (— 2 32)).

With the S12A safety option, you can also assign the safety-related outputs F-DOO00
and F-DO01 to the STO function.

Function "STO selected" (only in S12A safety option variant)

When the STO function is activated, all safety-related outputs assigned to the function
"STO selected" are switched off immediately. With the STO delay (t1) parameter, the
switching off of the safety-related output F-DO_STO is delayed. This allows the shut-
down of the actuators before the motor torque is switched off.

If STO is activated due to a fault, e.g. limit speed exceeded (SLS), the "STO
delay" (t1) is not used.

The MOVIFIT® FC version offers a diagnostic function that monitors the communica-
tion connection to the power section.

When the S12 safety option detects a communication with the integrated FC power
section even though the F-DO_STO output is switched off, an error message is is-
sued.

This function allows the system to detect a "bridged/faulty” STO connection with the
power section.
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Safety functions of the S12 safety option
STO - Safe Torque Off

INFORMATION

The communication monitoring function is not safety-related and is only available with
integrated power section of the FC variant. If the power section is wired incorrectly or
in case of crossfaults in the output, a error response to establish a safe state (STO)
cannot be ensured.

jde

71.2 Activation

The safety function "Safe Torque Off (STO)" can be activated at the time t, by the fol-
lowing control signal sources:

* F-DI (see function assignment)
* Process data (PROFlsafe)

71.3 Status

The status of the STO safety function is transmitted via the status information in the
"STO Active" process data.

71.4 Parameter

The following table lists the parameters of the safety function.

Parameter Description

STO delay (t1) The STO delay (t1) is the time delay
between tripping the STO safety function
and switching off F-DO_STO, and other
F-DO outputs parameterized to STO, if
applicable.

F-DO outputs can also be assigned to the
tripping of the safety functions STO (at
time t0).

STO status display delay (t2) The STO status display delay (t2) is the
time by which the STO active signal in
the PROFIsafe process data is delayed
after the F-DO_STO output is switched
off.

Permitted coasting time (t3) The coasting duration is the time between
tripping the STO safety function and the
drive going below the minimum speed
(see chapter "Coasting duration
measurement" (— B 84)).
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7.2
7.21

7.2.2

7.23

7.24

Safety functions of the S12 safety option
SS1(c) — Safe Stop 1

SS1(c) — Safe Stop 1

Description of the function

Activation

Status

Parameter

The following figure shows the sequence of events:
ng
to
I t1

t

8746073611

When the SS1(c) safety function is tripped, the parameterized SS17(c) delay (t1) is
started, and a stop command is transmitted to the inverter at the same time. After the
delay time has elapsed, the STO function is tripped, see chapter "STO — Safe Torque
Off" (— B 67).

When SS1(c) is deactivated, the STO function is deactivated as well (as long as it is
not activated by other control signal sources).

If the SS1 function is deactivated during the SS1(c) delay, the stop command to the in-
verter is revoked.

The safety function SS1(c) can be activated at the time t, by the following control sig-
nal sources:

» F-DI (see function assignment)
* Process data (PROFlsafe)

The status of the SS1(c) safety function is transmitted via the status information in the
"SS1 Active" process data.

The following table lists the parameters of the safety function.

Parameter Description
Function Function enable.
SS1c delay (t1) The SS1(c) delay (t,) is the time between the trip-

ping of the safety function and the activation of

the STO function.
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Safety functions of the S12 safety option
SS1(a) — Safe Stop 1

7.3 SS1(a) — Safe Stop 1

7.31 Description of the function

The following figure shows the sequence of events:

Nmin

'

i e i s il e

&

8746077579

The safety function described below is only available with connected encoder and
parameterizable encoder evaluation.

The SS1(a) variant of the SS1 function is used to monitor the deceleration of the drive
to a standstill. The inverter receives a stop command and the parameterized limit of
the speed deceleration ramp SS1a ramp time (t3) and initiates the speed deceleration
ramp.

For the duration of the SS71a ramp monitoring delay (t2), the speed is only monitored
with respect to the parameterized maximum motor speed n,,,,.

After that, the function starts monitoring whether the ramp-shaped speed limit curve is
exceeded.

The STO function is activated when the speed limit curve reaches "0", or when the
currently monitored speed limit values are exceeded.

If the SS1 function is deactivated before the STO function is activated, the stop com-
mand to the inverter is revoked.

When SS1(a) is deactivated, the STO function is deactivated as well (as long as it is
not activated by other control signal sources).

The speed is monitored symmetrically in both directions of rotation.

7.3.2 Activation
The SS1(a) safety function can be activated by the following control signal sources:

* F-DI (function assignment)
* Process data (PROFlsafe)

7.3.3 Status

The status of the SS1(a) safety function is transmitted via the status information in the
"SS1 Active" process data.
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Safety functions of the S12 safety option

7.3.4 Parameter

SS1(a) — Safe Stop 1

The following table lists the parameters of the safety function.

Parameter

Description

Function

Function enable.

SS1a ramp monitoring delay (2)

Time delay until the speed deceleration ramp
is monitored.

SS1a ramp time (t3)

Ramp time of the speed limit curve and limit of
the speed deceleration ramp for the inverter

SS1a STO function selection delay
(t4)

Delay time from when the drive goes below
the minimum speed until the STO function is
tripped

SS1a Distance to ramp (n1)

Speed tolerance for calculating the speed limit
curve

Maximum motor speed (Nz)

Monitored maximum speed from the activation
of the safety function until the start of monitor-
ing of the speed deceleration ramp (speed
limit curve). Applicable for SS1(a) function and
all SLS function blocks together.

Minimum motor speed (N,)

Lower limit for speed monitoring.
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Safety functions of the S12 safety option
SLS — Safely Limited Speed

7.4 SLS - Safely Limited Speed

7.41 Description of the function

The following figure shows the sequence of events.
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The safety function described below is only available with connected encoder and
parameterizable encoder evaluation.

The SLS function monitors the motor speed for violation of a limit value. This is imple-
mented with different speed limit values for the positive and negative direction of rota-
tion.

Before the safety function becomes active when tripped, the speed can be reduced
along a monitored deceleration ramp if the speed is higher than the set speed setpoint
limit for the inverter at the time when the function is tripped.

When the function is tripped, the setpoint limits for both directions of rotation and the
parameterized limit of the speed deceleration ramp SLS ramp time are transferred to
the inverter, so that the inverter can begin with the speed deceleration ramp.

The setpoint limits for the inverter result from the SLS speed limit values Limit speed,
positive (n1) and Limit speed, negative (n2) minus the SLS speed tolerance Difference
to limit speed (n3).

For the duration of the SLS ramp monitoring delay (t1), the speed is only monitored
with respect to the parameterized maximum motor speed n,,,,.

After that, the function starts monitoring whether the ramp-shaped speed limit curve is
exceeded.

In the opposite direction, the parameterized SLS speed limit is monitored during the
entire time. The monitored speed reduction phase ends when the ramp-shaped speed
limit curve reaches the parameterized speed limit value. Then, the SLS safety function
becomes active.

For operation of systems with speed overshoots, a speed filter is integrated in the SLS
function. If the activated SLS function detects an overshoot over the speed limit val-
ues, this will be tolerated within the parameterized rotation angle range SLS speed fil-
ter without initiating an error response.
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7.4.2

743

7.4.4

Activation

Status

Safety functions of the S12 safety option
SLS — Safely Limited Speed

The parameterized error response is only triggered when the integral of the overspeed
exceeds the parameterized speed filter limit value.

This means speed overshoots can be tolerated without the motor speed exceeding the
parameterized speed limit values for a longer time.

If an error causes the exceedance of the current speed limit value during the ramp
phase or of the parameterized integral limit value, the parameterized error response
(SS1 or STO) is triggered.

There are 4 equal-priority function blocks available for the SLS function. They control
and monitor the parameterized speeds independently of each other. When more than
1 SLS function block is activated, the lowest setpoint limitation is relevant.

De-select the SLS function to cancel speed limitation.

The individual function blocks of the SLS safety function can be activated by the fol-
lowing control signal sources:

* F-DlI (function assignment)
* Process data (PROFIsafe)

The status of each function block of the safety function is transmitted via a separate
status information block in the "SLS Active" process data.

Error response

The error response to overspeed can be parameterized:
+ STO (the time STO delay (t1) is not effective)
» S81(a) or SS1(c), depending on the parameter settings for the SS1 function

7
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7.4.5 Parameter
The following table lists the parameters of the safety function:

Parameters that are not specific to SLS:

Parameter

Description

SLS ramp monitoring delay (t1)

Time delay until the speed deceleration
ramp is monitored.

SLS ramp time (t2)

Ramp time for the monitored speed limit
curve in the S12 safety option and for the
limit of the speed deceleration ramp in
the inverter

SLS difference to ramp (n4)

Speed tolerance to calculate the speed
limit curve during the speed deceleration
ramp.

SLS speed filter

Limit value for the integral of the tolerated
exceedance of the speed limit values (=
tolerated angle of rotation). This means
speed overshoots can be tolerated
without the motor speed exceeding the
parameterized speed limit values for a
longer time.

SLS error response to overspeed

Error response of SLS function to over-
speed.

Maximum motor speed

Monitored maximum speed from the ac-
tivation of the safety function until the
start of monitoring of the speed decelera-
tion ramp (speed limit curve). Also ap-
plies to SS1a function.

Minimum motor speed

Lower limit for speed monitoring. Also ap-
plies to SS1a function.

Parameters that are specific to SLS function blocks:

Parameter

Description

SLS function

Function enable.

SLS positive limit speed (n1)

Speed limit value in the positive direction
of rotation, which is monitored by the S12
safety option when the respective SLS
function block is activated.

SLS negative limit speed (n2)

Speed limit value in the negative direction
of rotation, which is monitored by the S12
safety option when the respective SLS
function block is activated. This value is
not signed.

SLS difference to limit speed (n3)

Speed tolerance (corresponds with the
difference between monitored speed limit
value and the setpoint limit for the in-
verter). This parameter applies to both
directions of rotation.
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7.4.6

Speed filter

Safety functions of the S12 safety option 7
SLS — Safely Limited Speed

The following figure shows the speed filter.

t

9007208001389579

The value of the speed filter is the tolerable limit value for a brief exceedance of the
parameterized SLS limit speed. Physically, the filter limit value corresponds to a toler-
ated angle of rotation (integral filter of the angle of rotation).

Determination of speed filter value:

1. In the "SLS general" screen of the "Assist S12" parameterization tool, enter the
maximum value of the speed filter and accept the parameter settings (1000°).

Determine the maximum overshoots in productive operation.

Read out the determined maximum value from the diagnostics screen "Safety
function (maximum overshoot)" of the "Assist S12" parameterization tool. Add a
suitable tolerance to the value and compare this value with the value from the risk
assessment. Transfer the determined parameter SLS speed filter and accept the
parameter settings.
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SDI — Safe Direction

7.5 SDI - Safe Direction

7.51 Description of the function

The following figure shows the sequence of events.

8746085515

The safety function described below is only available with connected encoder and
parameterizable encoder evaluation.

The "SDI function" monitors the direction of rotation of the motor. It is part of each SLS
function block and can only be selected via this function block.

The SDI function is parameterized in the respective parameter blocks of the SLS func-
tion. The SDI function is activated by selecting the corresponding SLS function.

Within a SLS function block, you can block either the positive or negative direction of
rotation by enabling the SDI function. When the drive moves into the blocked direction,
the STO function is activated after an adjustable tolerance value SDI/ tolerance and a
system-related error detection time. A system-related tolerance value of 7° must be
added to the adjustable tolerance value SDI tolerance.

INFORMATION

The SDI function is for monitoring purposes only. The blocked direction of rotation
must be restricted in addition by the SLS function. To do so, parameterize the SLS
limit speed of the blocked direction of rotation to the tolerance value (SLS parameter
Difference to limit speed (n3)).

e
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7.5.2

7.5.3

7.54

7.5.5

7.6
7.6.1

Safety functions of the S12 safety option 7

Safety-related inputs

Activation

The SDI safety function can be activated by the following control signal sources:

* F-DI (function assignment)

* Process data (PROFlsafe)

In each case, it can only be activated by selecting the corresponding SLS function.

Status

The status of the SDI safety function is transmitted via the status information in the
process data. When the SDI safety function detects an incorrect rotation into the pro-
hibited direction, the "ASF error" bit is set to "0".

Error response

Error response for movement into the blocked direction of rotation:
* STO (the time STO delay (t1) is not effective)

Parameter

The following table lists the parameters of the safety function:

Parameter Description

SDI function Function enable (blocking a direction of rotation)

SDI tolerance Tolerated movement into the blocked direction of
rotation. Applies to all SLS/SDI function blocks.

Safety-related inputs

Description of the function

The S12A variant has 4 inputs. The S12B variant has 8 safety-related inputs. The in-
puts can be connected and parameterized in 1-channel, 2-channel equivalent, or 2-
channel non-equivalent mode.

You can connect the following sensors to the safety-related F-DI inputs:
» Electromechanical sensors (switches, buttons, emergency off, etc.)
» Sensors with contact-based outputs

» Sensors with electronic output (initiators, etc.)

» Sensors with OSSD output

The possible connection variants depend on the type of sensor. The range of connec-
tion variants might be limited depending on the sensor type.

The following chapters describe the evaluation of terminal signals for the permitted
connection types. For detailed information about electrical connections, refer to
chapter "S12 safety option" (— B 40).
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Safety-related inputs

7.6.2

Connection type

Connection type: 1-channel
Each input terminal is assigned one-to-one to a process value.

Input terminal Process value Discrepancy monitoring
Dix Dix

0 0 -

1 1 -

x=0,1,2,..,7)
Connection type: 2-channel equivalent

The two input terminals DIx and DIx+1 of the input pair are connected to equivalent-
switching sensors/switches. They are assigned to the shared process value DIx. The
DIx+1 process value is set to "0" in 2-channel connection mode.

Input ter- |Input ter- |Process Process Discrepancy monitoring
minal minal value value

DIx Dix+1 DIx DIx+1

0 0 0 0) OK

0 1 0 (0) Discrepancy detected

1 0 0 (0) Discrepancy detected

1 1 1 0) OK
(x=0,2,4,6)

Connection type: 2-channel non-equivalent

The two input terminals DIx and DIx+1 of the input pair are connected to non-equival-
ent switching sensors/switches. They are assigned to the shared process value DlIx.
The DIx+1 process value is set to "0" in 2-channel connection mode.

Input terminal Process value Process value Discrepancy moni-
Dix+1 Dix Dix+1 el

(inverted pro-

cessing)

0 0 (0) Discrepancy detected
1 0 0) OK

0 1 0) OK

1 0 (0) Discrepancy detected
(x=0,2,4,6)

The F-DI process value determined in this way is both sent via fieldbus (F-DIx bit) and
used for function assignment. If an error occurs in input processing (e.g. crossfault, no
stable signal within the filtering time, etc.), the process value of the corresponding F-DI
input pair goes to a safe state. This case is not shown in the tables above.

Discrepancy time

Discrepancy monitoring is active for the 2-channel connection types. It checks for in-
valid switching states within one F-DI input pair (equivalent switching type: different
levels, non-equivalent switching type: same levels), which can be caused by a defect.
If a prohibited switching state exists longer than the set discrepancy time, an error is
detected.
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7.6.3

7.6.4

7.6.5

Status

Safety functions of the S12 safety option
Safety-related inputs

Depending on the type of the connected switch(es), there can be a significant time
delay between the switching times of the two inputs when the switch is actuated. The
discrepancy time should be set longer than the maximally expected time delay.

Input filter

The input signal goes through a parameterizable filter to eliminate contact bouncing
and interference. Bounces that are shorter than the set filter time are removed from
the signal.

The filter has an additional time monitoring function. If a fault lasts longer than the set
filter time, an error can be detected.

Crossfault monitoring

To detect faults in the external wiring, the "Crossfault monitoring" diagnostic function
can be use. It can be activated for each input via the parameter Crossfault monitoring.

Crossfaults are detected by the S12 safety option switching off the sensor supplies F-
SS0 and F-SS1 briefly with a time delay (pulsed voltage supply). A logical "0" level is
now expected at the corresponding F-DI terminals. The prerequisite for this is that the
connected switches are supplied by the corresponding sensor supplies, and that
pulsed sensor supply is activated.

Pulsed sensor supply of F-SS0 and F-SS1 can be activated or deactivated together
via the parameter F-DI pulsed sensor supply. With pulsed sensor supply deactivated,
+24 V is permanently present at the F-SS0 and F-SS1 terminals.

Switch test

The switch test function is used to check a connected switch when a discrepancy error
occurs. Before the error can be acknowledged, the switch must be actuated, so that
both signals of the F-DI input pair are in the required state for the switch test.

Switch test state Input terminal DIx Input terminal DIx +1
Equivalent connection type |0 0

Non-equivalent connection |0 1

type

With this, the system can detect faulty switches, which would lead to a discrepancy
only in the actuated state (e.g. in case of emergency off switches).

The status of the safety-related inputs is transmitted via the status information in the
process data.

Error response

Parameter

The error response to the exceedance of the input filter time or the discrepancy time:
* Process value of the F-DI input pair is set to 0.
The effects depend on the setting of the parameter "1O error effects” within "General".

The following table lists the parameters of the safety function:

Parameter Description

Connection type Setting the desired F-DI connection type (1-channel, 2-

channel equivalent or 2-channel non-equivalent).
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Safety functions of the S12 safety option
Safety-related outputs

Parameter Description
Input filter time (t1) Filter time for the input signal.
Discrepancy time (t2) Maximum permitted time difference between the signal

changes of the input signals of a 2-channel connection.

F-DI pulsed sensor supply |Pulsed voltage supply active: F-SS0 and F-SS1 are
connected to a pulsed voltage supply.

Pulsed voltage supply not active: F-SS0 and F-SS1 are
connected to a continuous 24 V supply.

F-DI crossfault monitoring | Activation of crossfault monitoring for the corresponding
F-DI.

F-DI switch test Switch test active: Errors can only be acknowledged
after a signal change to the disabled state.

7.7 Safety-related outputs

7.71 Description of the function

The safety-related output F-DO_STO is fixedly assigned to the STO safety function of
the S12 safety option. It is used to activate the safe torque off function of the integ-
rated FC inverter or of the connected MOVIMOT® drives.

The S12A variant has 2 additional, safety-related, freely usable 24 V switching outputs
F-DOO00 and F-DOO01, which can be controlled via fieldbus and the "STO active" and
"STO selected" safety functions of the S12 safety option. The two outputs can be used
as 2-pole sourcing/sinking outputs or 1-pole sourcing outputs.

Each output has a sourcing output terminal F-DO._P and a sinking output terminal F-
DO._M.

For a sourcing/sinking output connection, the load is connected between F-DO. P and
F-DO._M, so that each output terminal can interrupt the current flow through the load.

For a sourcing output connection, the load is connected between F-DO. P and
ground.

All outputs offer the following testing and monitoring functions:

» Short circuit and overload protection is always active. The output current of each
output is monitored. In case of overload, the output is switched off. The sum of the
output currents is also monitored.

» Line diagnostics can detect short circuits and crossfaults in external wiring. When
the output is active, test pulses are used to test the functioning and wiring of the
output. You can deactivate this with the Line diagnostics parameter, if necessary.

»  Wire-break monitoring can detect an interrupted output circuit if the output current
falls below the minimum load. You can activate this monitoring function with para-
meter Wire break monitoring.

7.7.2 Error response

The error response during tripping of the diagnostic functions line diagnostics and wire
break monitoring:

* Process value of the output is set to 0.
The effects depend on the setting of the parameter "1O error effects" within "General".
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7.7.3

7.7.4

Status

Parameter

Safety functions of the S12 safety option 7

Safety-related outputs

The status of the safety-related outputs is transmitted via the status information in the

process data.

The following table lists the parameters of the safety function.

Parameter

Description

Connection type

Setting the chosen connection type (2-
pole sourcing/sinking or 1-pole sourcing).

Line diagnostics

Activation of line diagnostics for the out-
put.

Test duration

Maximum switch-off time for line dia-
gnostics of the safety-related output F-
DO.

Wire break monitoring

Activation of wire break monitoring (can
only be activated with F-DO).
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Function assignment

7.8 Function assignment

The following figure shows an example for a function assignment in the parametriza-
tion tool "Assist S12".

l |
F-DI (x) 4[—5 ST0 :
|

— 551
— SLSX

[ STOactive |——— F-DO-STO

[ STO selected |- F-DO (x)
| —

12069950475
Safety functions control

All safety functions can be controlled via the digital inputs of the S12 safety option. For
this purpose, the process values of the digital inputs are assigned to the safety func-
tions control. It is also possible to assign several inputs to one safety function.

In fieldbus operation, simultaneous control via F-DI and bus process data is possible.
The safety function becomes active when at least one of the control signal sources re-
quests its activation.

The same applies to the assignment of multiple F-DI to one safety function.
Different safety functions can be activated in parallel and at the same time.
Output control

In addition to control via process data, the freely usable outputs F-DO00 and F-DOO01
can be controlled by the functions "STO active" and "STO selected". Each control sig-
nal can switch off the output.

When the outputs are assigned to the STO function, the input for safe torque off of
other frequency inverters can be connected there.

Interlocking logic

For applications in which a deactivation of safety functions without user intervention
must be prevented (e.g. automatic restart), the interlocking logic can be used. The F-
DI process value for the activation of the safety function remains in a safe state until it
is acknowledged.

Interlocking can be acknowledged:

* Via a separate F-DI that was parameterized to the function "Acknowledge inter-
locking F-DI and error"

» Or via fieldbus (safe process output data).
Interlocking is always acknowledged with a rising edge (0/1).
The interlocking logic can be activated by setting the relevant parameters.

When the S12 safety option is switched on, the process values of F-DI parameterized
to "interlocking" are initially interlocked in a safe state (irrespective of the input signal).

7.8.1 Parameter

The following table shows the parameters:

Parameter Description

F-DI interlock Activation of the F-DI interlock function.
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7.9
7.91

7.9.2

7.9.3

Safety functions of the S12 safety option

Test mode
Parameter Description
F-DI function Assignment of F-DI to safety functions or
to acknowledging/interlocking function.
F-DO function Only with S12A safety option:

Assignment of "STO active"/"STO selec-
ted" safety functions to outputs F-DO00
and F-DOO01.

Test mode

Description of the function

Activation

Status

To validate the safety functions, it is necessary to test the associated monitoring func-
tions and their limits. With the test mode the speed control functions of the S12 safety
option to the inverter can be deactivated for the safety functions.

The safety functions themselves including speed monitoring remain active in test
mode. When test mode is activated, the inverter can be controlled via its standard
control sources (e.g. fieldbus, manual operation, application module) so that it violates
the speed limits of the selected safety functions, which will allow you to assess the
corresponding error response behavior.

» "Assist S12" parameterization tool
* Process data (PROFIsafe) via "SF test" bit
The test mode has a time limit. It is cancelled automatically after 5 minutes.

If you still require the test mode after 5 minutes, you must re-activate it. Test mode is
also cancelled automatically if the STO function is activated intentionally or as an error
response, e.g. with the SS1(a) or SLS/SDI function.

The activation state of the test mode is shown by the "SF test active" status message
in the process input data (PROFIsafe) and by the green/yellow-flashing F-State LED in
the device.

The test mode offers no status message indicating the correct operation of the tested
safety function. To assess the correct operation of the drive, you can use the error
messages of the SLS and SS1 function.
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Safety functions of the S12 safety option

Coasting time measurement

710
7.10.1

7.10.2

Coasting time measurement

Definition

The coasting time is the period from activating the STO function to when the drive falls
below the minimum speed.

The coasting time depends on several factors, especially load torque, moment of iner-
tia of the load, and the braking torque of the brake. If the coasting time is relevant or if
it must be checked regularly, the parameterization tool "Assist S12" supports this if an
EI7C FS built-in encoder is used.

The application coasting time changes over time due to different influencing factors
such as e.g. wear. The function "coasting time measurement" measures the applica-
tion coasting time cyclically. This way, maintenance and service work can be initiated
at an early stage.

Description of the function

The following figure shows the sequence of events:

5

8746089483

To check the coasting time, the parameterization tool "Assist S12" provides the func-
tion "coasting time measurement".

The coasting time measurement function measures the time between the activation of
the STO function and the undercut of the minimum speed, using the safety-related
EI7C FS built-in encoder and speed measurement.

It compares the measured time with the parameterized limit value Permitted coasting
time (t3) and issues an error message if the limit value is exceeded.
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7.10.3

Safety functions of the S12 safety option

Coasting time measurement

Determining the reference value

fde

7.10.4 Activation

7.10.5

[

Parameter

Proceed as follows to determine the reference value for the parameter Permitted
coasting time (t3):

1. Enter the maximum value (65535 ms) into the "STO" screen on the parameteriza-
tion tool "Assist S12" for the parameter Permitted coasting time (t3).

2. Transfer the parameterization to the S12 safety option.

Execute the STO function at maximum speed and then control the display values
"Application coasting with selecting STO" in "Safety functions".

Application coasting when selecting STO

L i
Measured coasting time tn 2336 ms PN

Start speed n1 2983 rpm .

12078453259

4. Add an additional value suitable for your application to the display value Measured
coasting time (tn) and enter the result in the field for the parameter Permitted
coasting time (t3).

5. Transfer the parameterization to the S12 safety option.

Now, the function "coasting time measurement" can be used as described in
chapter "Activation".

INFORMATION

If the limit value for the permitted coasting time is specified by a risk assessment, this
value must be entered as limit value.

The coasting time measurement starts when the STO function is activated if a Permit-
ted coasting time limit value # "0" is parameterized. When the parameterized limit
value is exceeded, an error message is only issued if the test mode for the safety
function was activated before the STO function. (The test mode is automatically deac-
tivated again when STO is activated).

INFORMATION

The result of the coasting time measurement is valid only if the STO function deceler-
ates the drive to a standstill.

The following table lists the parameter of the diagnostic function.

Parameter Description

Permitted coasting time (t3) Limit value for the STO coasting time. An
error message is issued when this limit is

exceeded.
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Safety functions of the S12 safety option

Coasting time measurement

INFORMATION

To assess the correct operation of the drive, you can use the error messages of the
S12 safety option. The measured coasting time and the corresponding current speed
when the STO function is activated are shown in the "Assist S12" parameterization
tool.

jde

The coasting time measurement function is for diagnostic purposes only.
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8
8.1

8.2
8.2.1

Startup

General startup instructions

Startup
General startup instructions
INFORMATION
i « The startup procedure of the standard functions of MOVIFIT® FC or MOVIFIT® MC

is described in the respective "MOVIFIT®..." operating instructions and in the cor-

responding "MOVIFIT® Function Level Classic..." or "MOVIFIT® Function Level
Technology..." fieldbus manual.

* The following chapters describes the additional startup procedure of the S12
safety option and its safety functions.

* Note the prerequisites for installation and operation of MOVITOOLS®
MotionStudio.

«  With MOVITOOLS® MotionStudio versions before V6.00, note that the device sig-
nature of the S12 safety option contains 16 digits.

*  When starting up several similar devices with identical S12 parameterization, they
can be parameterized via the "Import/Export" function. Note that you have to valid-
ate every single device.

Startup variants 1 -3

Variant 1: Default parameter setting (without "Assist S12" parameterization tool)

The S12 safety option is delivered with a default parameter set that allows you to use
the S12 safety option without changing any parameters. In this operating mode, the
following conditions must be taken into account:

» This operating mode is only possible with PROFIsafe fieldbus operation.

* The iPar CRC value is stored as default value in the GSDML file for the S12A
safety option. This value is suggested to the user during the configuration process.
The S12B safety option is also delivered with a default parameter set.

With the S12B safety option, the iPar CRC value must be entered in the
PROFIsafe master.

* The statuses of F-DI. and F-DO. can be processed and controlled via the F-PLC
without any further parameter setting steps.

» For this startup variant only the safety function STO is supported.
Perform the following steps for startup:

1. "Startup of the fieldbus and the higher-level F-PLC" (— & 91).

2. Startup of the standard functions.

(For detailed information, refer to chapter "Startup” in the "MOVIFIT® ..." operating
instructions.)

3. The default parameterization is validated after a function test during the complete
approval of the F-PLC program.
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Startup variants 1 — 3

8.2.2 Variant 2: Independent operation (no connection to PROFIsafe)

The S12 safety option can be parameterized and operated without PROFIsafe con-
nection (independent operation).

Consider the following conditions for this operating mode:

* The parameters of the S12 safety option are set with the "Assist S12" parameteriz-
ation tool.

» The validation of the plant is supported by an acceptance protocol generated in the
"Assist S12" parameterization tool.

Perform the following steps for startup:

1. "Parameterization of safety functions" (— B 89) in the "Assist S12" parameteriza-
tion tool.

2. Startup of the standard functions.

(For detailed information, refer to chapter "Startup" in the "MOVIFIT® ..." operating
instructions.)

3. "Verification and validation" (— B 97) supported by the "Assist S12" parameteriz-
ation tool.

8.2.3 Variant 3: With PROFIsafe connection

The S12 safety option can be parameterized and operated with a PROFIsafe connec-
tion (fieldbus connection).

Consider the following conditions for this operating mode:

* The parameters of the S12 safety option are set with the "Assist S12" parameteriz-
ation tool.

» The validation of the plant is supported by a acceptance protocol generated in the
"Assist S12" parameterization tool.

Perform the following steps for startup:

1. "Parameterization of safety functions" (— B 89) in the "Assist S12" parameteriza-
tion tool.

"Startup of the fieldbus and the higher-level F-PLC." (— & 91)
Startup of the standard functions.

(For detailed information, refer to chapter "Startup" in the "MOVIFIT® FC/MC" oper-
ating instructions.)

4. "Verification and validation" (— B 97) supported by the "Assist S12" parameteriz-
ation tool.
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8.3
8.3.1

8.3.2

Startup

Setting the safety function parameters

Setting the safety function parameters

Requirements

You need the parameterization tool "Assist S12" for a successful startup. The para-
meterization tool "Assist S12" is available in MOVITOOLS® MotionStudio (as of ver-
sion 5.90, download from www.sew-eurodrive.com).

Parameter setting procedure

This chapter illustrates the parameterization of the safety functions step-by-step.

1.
2.

Start MOVITOOLS®MotionStudio
Scan network

Scan the network that contains your engineering interface to MOVIFIT® device
(RS485, Ethernet, etc.).

Start the "Assist S12" parameterization tool.

Start the Assist S12 parameterization tool from the user interface of MOVITOOLS®
MotionStudio.

A window appears in that prompts you to enter the serial number of the device.
Enter the serial number of the device and establish a connection

Enter the serial number of the MOVIFIT® device which needs to be parameterized
and confirm your entry with [OK].

The serial number is on the nameplate of the MOVIFIT® EBOX
(SOEXXXXXXXXXXXXK XXXX.XX)

The serial number ensures that the "Assist S12" parameterization tool connects to
the right device.

Upload the current parameter settings of the device

After entering the serial number, the current parameter settings of the S12 safety
option are uploaded to the "Assist S12" parameterization tool. The uploaded val-
ues are shown in the "S12 actual value" column. This is to read out the current
configuration; it can also be done during operation.

Parameter setting

Set the parameterization according to your safety-related requirements of your ap-
plication.

To set the parameters of the S12 safety option, call the individual sections in the
parameter tree and enter the required values. In the "General parameters" area,
the higher-level parameters, such as 10 error effects, fieldbus connection, encoder
activation, and maximum speed of the motor are set. In the areas "F-DI" and "F-
DQO", the parameters of the sensors and actuators are set. After that, the paramet-
ers of the safety functions are set and assigned to the parameterized inputs/out-
puts in the "function assignment" area.

The "Assist S12" parameterization tool creates a parameter set from all paramet-
ers.
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Setting the safety function parameters

7. Download the parameter set to the device

Click on the [Download] button to download the parameter set to the S12 safety
option. The download is password-protected.

Standard password (default): sew_s12

After the download, the transferred parameter set is checked for consistency and
plausibility. Possible inconsistencies or plausibility errors are shown and can be
corrected.

8. Scan network again
The power section is now detected during this new network scan.
9. Configure the complete MOVIFIT®device (without parameter set)
Configure the complete device using MOVITOOLS® MotionStudio.
This way, all not safety-related parameters are saved locally on the device.
10. Saving the safety-related parameters

Restart the parameterization tool "Assist S12". During the start, already created
iPar parameter sets are saved in the project directory of the MOVIFIT® device.

INFORMATION

When you configure the complete device in MOVITOOLS® MotionStudio, the safety-
related parameters are not saved.

jde

The MOVIFIT® device can only be configured when the S12 safety option has en-
abled the power section.

For a detailed description of steps 4 — 7, refer to chapter "Assist S12" (— & 100).

When the parameter set has been transferred to the S12 safety option without any
problems, you can start up the standard functions and, if required, connect it to the
higher-level safety controller (F-PLC).
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8.4

8.41

8.4.2

Startup
Startup of the fieldbus and the higher-level F-PLC

Startup of the fieldbus and the higher-level F-PLC

Note that this startup variant only supports the safety-related fieldbus profile
"PROFIsafe".

Requirements
* The higher-level F-PLC must support iPar CRC.

*  You need the parameterization tool "Assist S12" for a successful startup. The
parameterization tool "Assist S12" is available in MOVITOOLS® MotionStudio (as
of version 5.90, download from www.sew-eurodrive.com).

» Additional requirements for using theS12 safety option with PROFIsafe fieldbus
connection via PROFIBUS or PROFINET:

— STEP7, optional "Distributed Safety" package version 5.4 and higher (for con-
trollers from the company Siemens)

— GSD file (PROFIBUS) or GSDML file (PROFINET, version 2.6 and higher):
Download from www.sew-eurodrive.com

Setting the PROFIsafe address

Once the MOVIFIT® device including S12 safety option is supplied with 24 V voltage,
you must enter the PROFIsafe device address (= F destination address) using the
MOVITOOLS® MotionStudio engineering software. Addresses 1 to 65534 are permit-
ted.

Make sure that the device settings match the parameterized PROFIsafe address set in
the configuration software of the bus master (e.g. Siemens STEP7 HW Config).

« Start the MOVIFIT® gateway configurator in the MOVITOOLS® MotionStudio en-
gineering software.

- Set the PROFIsafe device address (= F destination address) in the MOVIFIT®
gateway configurator, or via the parameter tree for devices with function level
"Technology".

Refer to the following illustration:
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ﬁ Gateway parameters | § Process data monitor ]

‘ Restore data ‘ ‘ Backup data ‘ ‘ Reset ‘

Urit type MTF...E204 oKl ®
‘Signature buc-em-mtf-cla_1
Firmnware gateway 1820 973 4.56
Unit replacement function Qff -
Fault status Mo Fault
Retum code of inverter farunit— p o faul
replacement
Fieldbus type PROFINET 10
FROFIMET device name nySlE -
-
Fieldbus timeout interval [ms] 2z 0
IP address I 0. 3 . 7,128
‘Subnet mazk 285 . 256, 252, 0
Standard gateway L R S == |
MAC address D0-OHEEHF-28-07
Factory setting -No -
F target addiess 200
(11
8412992523

[1] Setting the PROFIsafe device address (= F destination address)
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Startup of the fieldbus and the higher-level F-PLC

Configuring the S12 safety option in STEP 7

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 STEP?7.

* Make sure that you have installed the current version of the corresponding GSD/
GSDML file.

*  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 ...".

» Configure the "F module 1/0O (5/4 byte)" [1] in slot 1.

To do so, drag-and-drop the module [1] to slot 1 [2] and enter the desired I/O or
periphery addresses.

The following figure shows the configuration of a MOVIFIT® with "Classic" function
level as PROFINET version.

O Siston Ede Inset ‘PLC View Opbons Windew Help {=l=]x]
D@0 & | i b DD %8
B2mUR '.1 ! y-F-]
: (5] s | i
2 CPU 316F 2PN/DP |
X HPLDE Bofle [Stardasd =
i3 p.) Bhemal i |
- ). PROFE ::Pnuneus P Al
g; g; & PROFIBUSPA B
- Il pRoFNET 10
3 = |2 Addtional Fieid Dew
4 1 Di/DO834V/T 5A i LE]' (31 Drives =
5 || I [ =53 sew
5 | R ¥ " EHE) Contollr
- EHE DFE/DFS (2 ports)
EHEL MOVIFIT
; | G g MOVIFIT Classe 1,0 OLD
L i | G-gg MOMIFIT Classic 1.1 B
= ! | G- gg MOMIFIT Classic 1.5
] 1 | g MOVIFIT Clessic V1.8

| MOVIFIT Technabge V1.0
| B MOVIFIT Technaloge V1.0 0LD
| Bl gg MOVIFIT TachnabgeV1.2FO
| B-G@ MOVIFIT Techralagy V1.4
| Shatnt used
= Shalt: PROFISafs Option
) FModdle 10 (2 Byte]
- FModls 140 {5/4 Bytsp—

|| =-{E) Sk Process Data PLE
| B MOMIFIT Technobogy V1.4 FO V70
i MOVIFIT Technakge V1.4 FOVTT
H-E UCszme
-2 UCS508/PN

15 Gateway

- General

#-E3 10

Ll ! B ol *

[sEw £
e 1/ (574 Biyte) 1
[GSOMLAZ25-5EW M T 20130605 165049 xml. |

[2] 11
8413287307

* Then, parameterize the S12 safety option via STEP7.
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Configuration of S12 safety option
Select the F module at MOVIFIT® slot 1.

Make a right-click to open the context menu, select "Properties", then the "PROFIsafe"
or "F parameters" tab. Below is an example of a PROFINET 1/O device.

F-Madule I/O (5/4 Byte) | = |
General I Addresses] Parameters FPROFlsafe l

Parameter name Walue Hesx Change walus...

F_SIL SIL3

F_CRC_Length 3Bunte-CRC

F_Block_ID 1

F_Par_Wersion 1

F_Source_Add 2000

F_Dest_add 1 1

F_wWD_Time 150

F_iPar_CRC F9E7E71976 ECTCHa03

Current F parameter CRC [CRC1] hexadecimal:

AB 24
QK Cancel Help

8929749131

When the fieldbus or network systems starts up, the bus master sends the safety-rel-
evant parameters in an F parameter block to the S12 safety option of the MOVIFIT®.

They are checked for plausibility in the option. The S12 safety option only exchanges
data with the bus master after a positive confirmation of this F parameter block.

Depending on bus system being used the following safety-related parameters that are
available to be transferred to the S12 safety option.

PROFlsafe F parameter Bus system
PROFIBUS DP PROFINET IO

F _Check_SeqNr Fixed Not available
F_SIL Fixed Fixed
F_CRC _Length Fixed Fixed

F _Block_ID Fixed Fixed
F_Par_Version Fixed Fixed
F_Source Add Fixed Fixed

F _Dest Add Variable Variable

F WD _Time Variable Variable

F _iPar CRC Variable Variable
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F_SIL parameter
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Startup
Startup of the fieldbus and the higher-level F-PLC

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 S12 safety option supports the following setting:
« F_SIL=SIL3

INFORMATION

The safety class SIL 3 only applies to the S12 safety option. The possible safety
class for the safety functions depends on the type of the respective MOVIFIT® basic
device.

F_CRC _Length parameter

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

The S12 safety option handles useful data that is less than 12 bytes in length, so that
with PROFlsafe V1, a 2 byte CRC is used and with PROFIsafe V2, a 3 byte CRC is
used.

The S12 safety option supports the following settings:
« F_CRC_Length = 2 byte CRC (only with PROFIsafe V1 with PROFIBUS)
* F_CRC_Length = 3 byte CRC (only with PROFIsafe V2)

F_Block_ID parameter

The parameter has the value "1" if it exists, and "0" if it doesn't.
The value "1" shows that the data set for F_iPar_CRC is expanded by 4 bytes.
NOTICE: The F_Block_ID parameter must not be changed.

F_Par_Version parameter

This parameter identifies the PROFIsafe version supported by the S12 safety option.
When using a MOVIFIT® device with PROFIBUS, you can choose between
PROFIsafe V1 and PROFIsafe V2; with PROFINET, only PROFIsafe V2 is supported.

F_Source Add parameter

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.

F _Dest_Add parameter

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

The F_Dest Add parameter can have values between 1 and 65534.
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F_WD_Time parameter
This parameter defines a monitoring time in the failsafe S12 safety option.

A valid safety telegram must arrive from the F-CPU within this monitoring time. Other-
wise, the S12 safety 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.

You can enter the F_WD_Time parameter in steps of 1 ms, ranging from 1 ms to 10 s
for the S12 safety option.

F _iPar_CRC parameter
This parameter represents the CRC value that is calculated from the safety-related
device parameters.

The following figure shows the parameter in the "Assist S12" parameterization tool in
the window of the "Status display" tool bar.

AssistS12
; System state
Parameter
seting System state 4 Nomal operaton
Error  Emorin the communcation
Device data
F-state LED O RUN, without verfication
Faddress 5 (i ]
Status displays. Current iPar CRC  Ta3dS5¢1 —] hex 2067131489 dez
Veried iPar CRC fe00aS6a | hex 4261456266  dez
Parametenzation counter 48
Safety functions.
PROFiSafe status
Communication connection status 512 isin Dista E| change state 5121s passivated
Frocess data Commurscation || mor detected
Encoder PROFISafe status  PSD_DATAEX
F parameter from F-PLC
Error memaory F address (F_D_nddress) S

F monitoring e (F_WD_Time) 150
iPar CRC (F_iPar_CRC) fel0a38s — |

i

bex 461456266  dez

(]

[1] iPar-CRC/F-iPar-CRC
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Verification and validation

8.5 Verification and validation

8.5.1 Overview

To ensure that the parameterized safety functions work, you have to check the para-

meters after startup and record this.

» First, check and confirm all parameters in the "Assist S12" parameterization tool
(verification).

+ Then validate the parameterized safety functions within the framework of a func-
tional test.
To support the validation, the "Assist S12" parameterization tool offers a accept-
ance protocol function.

For the startup variant "Default programming" note the following:

INFORMATION

i Upon delivery the S12 safety option has the status "RUN with approval". The indi-

vidual areas in the parameter tree need not be verified and the approval protocol is
not necessary. The default functions are validated during the overall validation of the
application based on the PROFIsafe master.

8.5.2 Verification and acceptance protocol

1. First, check all parameters in the "Assist S12" parameterization tool. To do so,
compare the entered values with the displayed actual values.

2. Confirm the check by ticking the "Verified" check box and repeat this process for
every page on the "Parameterization" tab.

The verification status is shown in the parameter tree. There you can see which
parameter block has already been verified and which still needs to be checked and
confirmed. After ticking all "Verified" check boxes, the [Finish] button becomes act-
ive in the header.

3. Click the [Finish] button to continue. The "Verification" dialog opens.
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e

' '
|@ Verification E@ﬂ
Project | Verfication | Contact | System description
On this page as well as on the other tab control pages, you can enter information for the verification
protocol, such as information about the project, verification, contact details, and the system. This
information is also saved with the parameter files and read again.
Date: 15.07.2013
Customer:
Project
MOVITOOLS® MofionStudio [ 0k | Abbrechen

L J

8752594059

4. Enter all relevant data. To do so, use the following tabs:
* Project
« Validation
+ Contact
* Application description
5. Click [OK] to transfer the verification status to the device.
The acceptance protocol opens and shows the data you have entered before.

After transferring the verification status, finish the verification depending on the para-
meterization of the fieldbus connection as follows:

* PROFIsafe: The verification is completed by the bus startup.

* Independent operation: The verification is completed by switch the device off and
on again.

INFORMATION

The validation is not completed by transferring the verification status to the S12
safety option.

The user is obliged to carry out a validation of the safety functions by means of func-
tional tests and document them.
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8.5.3 Validation

Procedure

Startup

Verification and validation

Each parameterized safety function must be validated and documented within the
framework of a functional test. The "test mode" (— & 83) implemented in the paramet-
erization tool "Assist S12" supports the function tests of speed-related safety func-
tions.

Further, the tool "SEWScope" can be used to record and document speed profiles.
For information about using "SEWScope", refer to MOVITOOLS® MotionStudio online
help.

Structure of the acceptance protocol

e

The first chapter of the acceptance protocol lists all relevant system information from
the "Verification" windows. The second chapter lists all parameter settings and the
corresponding checksum (block CRC).

INFORMATION

» All listed parameters must be validated in the system and confirmed in the accept-
ance protocol.

» The user must validate all the configured data in the printed acceptance protocol.
To do so, the user must check all the set limit values of the activated monitoring
functions by performing a functional test.

» The user must check the following in the acceptance protocol:

— If validation is repeated, the previous protocol can be used for comparison. In
this case, the user only has to check the blocks in which parameters have
been changed. Note that the CRC values may only deviate in blocks with
changed values. In blocks with unchanged parameter value, the CRC values
must be the same as in the previous protocol. In the block with changed val-
ues, all values have to be checked.

— The user may not make any subsequent changes in the acceptance protocol.

The user must check the version ID of the parameter set that is printed in the accept-
ance protocol. The version ID describes the structure of the safety-related parameter
set. The version ID changes when the parameter set changes.

The iPar CRC value describes the content of the parameter set. The iPar CRC value
changes if one or several parameter is changed.

The following table shows the version ID and the iPar CRC values of the S12 variants.

S$12 variant |Version ID Default iPar CRC |Default iPar CRC (hex)
S12A 3565205509 3967571976 EC7C5808
S12B 2609672025 4219245997 FB7C95AD
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9 Assist S12

9.1 Structure of the user interface

The following figure shows the user interface of the "Assist S12" parameterization tool:

, & OB[a .. @
RCl—g Mew Seve Impot  Uplosd Downlosd  Finish Protocel
13] Parametsr 1. Connect 2. Edit 3. Verify 4 Finish
___meming n— - - —
| [ (2] |3 Parameters 512 25050 E
i L 4 =1-453) Paremiters 5124 i
SRR L o V=] Generd 5150 parameters (safely limitad spead 0)
- ("‘"EI
16 Input value Actual value 512
2 Funclion 1~ znzbled -9 1
Skt i ,- B Positrve limit speed (n1) a0 T pm I 500 ™™
e Negative liniit speed (42} sa0 wm [ spp
Distznce to limit spesd (n3) 100 pm 100 ™m
| Satey fumections SDi function 0 - deactivaled - | a
Block CRC 1447548275 [T1227546275
Process data
i R i ] 3
“l— | FIE ——————————
[ ==1F! | )
Encoder [ss1 | stsp |
47 Dowrioads Current iPer CRC. Terget| 3519857387 fctust| 3519697387 Steus: [ iPar read right
[5]
[6]
[7]
9007207359736715
[1] | Menu bar The menu bar offers different selection options (de-
pending on the current step in the parameterization
procedure).

For detailed information, refer to chapter "Menu
bar" (— B 101).

[2] | “Parameter setting® func- | The "Assist S12" parameterization tool starts the
tion parameter setting function.

[3] | Display of parameteriza- | The parameterization process is shown in 4 steps
tion steps from left to right:

1. Connect
2. Edit

3. Verify
4. Finish

The active step is highlighted and corresponds with
the respective selection options in the menu bar.

[4] | Tool bar Vertically arranged buttons for all tasks.

For detailed information, refer to chapter "Tool
bar" (— B 102).

[5] | Folder for parameter Double-click a folder to show all the parameters of a
groups group.
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9.1.1

Menu bar

Assist S12
Structure of the user interface

[6] | Window of the active This window shows drop-down menus and edit boxes
parameter group to adjust the parameters of a certain group.
[7] | Status bar The following information is displayed:

» iPar CRC (setpoint and actual value)

» Status (e.g. iPar read access)

The following pages describe the control elements in detail.

The menu bar contains the following buttons:

[New]

Loads the default parameter set to the input value column (corresponding to the
connected S12 variant).

[Save]

Saves the current setpoint parameters (input value column) to the PC.
[Import/Export/Transfer of actual values — input values]

— [Import]

Imports the saved values of a file. The imported values are shown in the "Input
value" column.

— [Export]

Saves the current setpoint parameters ("input value" column) in a selectable
file.

— [Transfer actual values— input values]

The parameters of the "Actual value S12" column are transferred to the "Input
value" column (available as of MOVITOOLS® MotionStudio version 6.20).

[Upload]
Loads the parameters from the S12 safety option to the S12 actual value column.
[Download]

Sends the current setpoint parameters of the input value column to the S12 safety
option. The "Upload" is then carried out automatically.

[Finish]

After a download, the user has to compare and verify the input value and S12 ac-
tual value columns again. The result of this verification (= the ticked check boxes)
is sent to the S12 safety option by clicking the [Finish] button.

[Protocol]

Shows the acceptance protocol that was generated last. The user can also select
an acceptance protocol from the drop-down list connected to the [protocol] button.
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9.1.2 Parameterization steps

The parameterization steps are shown below the menu bar. The steps are represen-
ted by 4 arrows that show the active step in the parameterization process.

& D H| @

Mew Save | Import T Upload Download | Finish  Prokocal T
fRaioane 1 Tlnnscl z iﬁu 3. Verify 4. Firish

selling

1 [2] [3]
8760076171

Arrow colors:

» Green arrows [1] show the steps that have already been completed (here: "1. Con-
nect" and "2. Edit").

» The white arrow with the bold print [2] shows the currently active step (in this case
"3. verify").

» The other white arrows [3] show the steps that are yet to be completed.

9.1.3 Tool bar
The tool bar contains buttons for the following tasks:

6]

Paramater
_ semrg

Cievice datn |
Status dsplays |

Frocess dots |

8783091339

» Click on a button to open the window with the display and entry options for the cor-
responding task.

The following chapter describes the individual tasks in detail.
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9.1.4 Parameterization window

The window in the "Parameterization" area is divided into two parts:

Tree [E] Parametess 512 AISLS0 [=][x]
=423 Parameters S12 A .
-t =) Ganeral SLS0 parameters (safely imited speed 0)
= Egrl;n Input value Actual value 512
= 510 Function 1 -enabled -9 1
551 oo
B sLso Pesitive limit speed (n1) 500 rpm 500 rem
=] 5L51 Negative limit speed (n2) 500 rpm 500 m™m
gtgg Distznce to limit speed (n3) 100 pm | 100 mm
= 5LS general SOl function [ - deactivated - o
= Function azsignment
Block CRC 14475483275 1447546275
9007208014821515

The left shows the parameter tree, which can be used to navigate between the para-
meter groups. Double-click on the individual parameter blocks/groups to expand them.
The parameters are then shown on the right.

9.1.5 Plausibility error indication

The following figure gives an example of how plausibility errors are shown in the two
parameter groups (on the left) "General" and "SLS0";

Tres (2] | & Parameters S12 AiGeneral =[x
-4 Parametems 512 A
] Gereral General parameters
L= PO I
8= npul valie Actual value 512
.E| STO 1D errer efiects 1 -channel+wige (F-O0), block-wza (F-DO0) - 1
: gf;n PROFIsafe fieldbus 0 - not present - 0
-f3l=] s1s1 Encoder type 0 - ok present -
M= 5182
L (H=) 5153 | Maz, moter speed (1) 900 Tpin 3800 r'em
(=) SLS general Min. mator speed (n2) B0 rpm 60 fpm
L= Funclion essignment
Elock CRC 1897134700 1997134700
9007208031234315

Plausibility errors are marked with the following colors:

* Blue: Both the faulty "S12 actual values" (on the right) and the corresponding
parameter groups (on the left) are marked in blue.

When you move the mouse pointer over the field marked in blue, a tooltip for the
indicated error is shown.

*  White: Parameter groups are marked in white if it is not possible to indicate their
status.

This can have the following reasons:

— The "Assist S12" parameterization tool was started; no data has been uploaded
yet.

— Data has been uploaded, but not downloaded yet. The blocks cannot be
marked in green without a download.

* Green: No plausibility error
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9.1.6 Status bar

The status bar indicates the status of the parameterization:

_ Current iPar CRC: Setpoint| 1D536€?931| ,i'~c1ua|| 1053667931| Status:|_’l \Write authorization iPar

8762491659

After uploading the data, the current parameterization status of the S12 safety option
is shown on the left. On the left in the figure above, a faulty, invalid parameter setting
is shown highlighted in red. Next to it, the iPar CRC values with all setpoint and actual
values is shown (setpoint = entire iPar CRC value of all parameters in the "input value"
column; actual = entire iPar CRC value of the current S12 parameters). On the very
right, the access state of the S12 safety option is shown with the following possible
values:

Connection request received (only when connecting the S12 safety option)
Read access to iPar parameters

Write authorization to iPar (additional write authorization with parameterization
password. The F parameters in the S12 safety option can only be changed in this
mode).

Not connected (there is no valid connection)

9.1.7 Change password

The password offers protection from unintentional access. It does not safeguard the
configuration.

The following preset passwords are available:

Default password: sew_s12
Master password: sew_s12m

INFORMATION

jde

Change the default password with your first access.

To change the password, proceed as follows:

1.

Move the mouse pointer (no clicking) over the "Change password" area [1]:

The input window [2] opens.

(1]

Enter the old passwordonce and the new password

twice.

piowssed abueyy (U5

Old password: I

[2]

Mew password I

Mew password I

[ Apply ]

]

8776482571

To change the password, enter the old password and then twice the new pass-
word in the input window [2].
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Data management

3. Click on [Apply] to confirm your entries.

You can undo password changes by entering the master password "sew_s12m" in the
password prompt. The default password "sew_s12" is now restored. The master pass-
word is only accepted in the "Give write authorization" window.

9.2 Data management

General note on data management: The person starting up or operating the S12
safety option must ensure the availability of the current parameter set. The "Assist
S12" parameterization tool offers suitable mechanisms for this (save, import/export).

9.21 Project-relevant files

The following 3 files are important for the parameterization process with the "Assist
S12" parameterization tool. They are stored in the project directory of MOVITOOLS®
MotionStudio:

» Configuration file "xxx.vd0"

The name xxx is automatically derived from the MOVIFIT® signature during the
configuration.

This file belongs to the standard configuration mechanism (export, import, upload,
download, etc.) of MOVITOOLS® MotionStudio. It also contains diagnostic para-
meters that are not safety-relevant for the S12 safety option, such as the serial
number or the content of the error memory. It does not contain the safety-related F
parameters.

In contrast with configuration files of non-safety-related devices, this file cannot be
used for direct parameterization of the S12 safety option.

* Acceptance protocol "S12Protocol-xxx-yyy.pdf"

xxx stands for the serial number of the S12 safety option, yyy for the creation time
of the file.

This file does not belong to the standard offline mechanism of MOVITOOLS®
MotionStudio. The "Assist S12" parameterization tool automatically uses the right
file as soon as the parameterization tool has read out the serial number (online
when establishing a definitive connection with the S12 safety option, or offline from
the *.vdO file).

This file can only be created online during the verification process (verification of
the set parameters).

This file contains the system information and the F parameter values.
* Last opened file "lastOpened_xxx.s12par"
xxx stands for the serial number of the S12 safety option.

This file does not belong to the standard configuration mechanism of
MOVITOOLS® MotionStudio. The "Assist S12" parameterization tool automatically
uses the right file as soon as the serial number is read (online when establishing a
definitive connection with the S12 safety option, or offline from the vdo file).

This file contains the setpoints of the F parameters set last in the "Assist S12"
parameterization tool. It cannot be downloaded directly to the S12 safety option.
The user has to go through the parameterization process of the "Assist S12" para-
meterization tool.
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The directory in which the mentioned files are stored depend on whether the
MOVIFIT® device was configured with the S12 safety option or not. Note that the S12
safety option is always configured together with the MOVIFIT® device. The directories
are based on the "MotionStudio project folder" that is defined in "New project” dialog in
MotionStudio.

The target directory and name form the name of the basic folder of this MotionStudio
project.

9.2.2 Data management with non-configured S12 safety option

In the non-configured state (i.e. there is a MotionStudio project, but the MOVIFIT® unit
with safety option has not been connected yet to the project view), you can only work
online.

In this case, there is no configuration file that can be used as a basis for offline mode.

The data of the "Assist S12" parameterization tool is stored in the user directory of
MOVITOOLS® MotionStudio.

Example:

The MotionStudio project folder is C:\Users\USERNAME\Documents\SEW
\MotionStudio\MMSProjektS12

At first, this directory only contains the project file MMSProjektS12.sewproj. The
subfolder \UserData is still empty.

After completion of the parameterization process (online), \UserData contains the
following file and a subdirectory:

* lastOpened 01.1241714603.0001.08.sl12par

* Subdirectory \S12Protocol-01.1241714603.0001.08 with the PDF protocol
file created during the parameterization process.

In this example, "01.1241714603.0001.08" is to be the serial number of the S12 safety

option.

For each S12 safety option connected to other MOVIFIT® units, these files and the

subdirectory are created with the respective serial number.

Each verification of the same unit (= same serial number) generates another PDF file
in the folder with a new creation time in the file name.

9.2.3 Data management with configured S12 safety option

In the configured state (i.e. there is a project for the MOVIFIT® unit with the S12 safety
option), you can work online or offline. In this case, there is a configuration file that is
used as a basis for offline mode.

You can only configure a MOVIFIT® unit together with an S12 safety option. The S12
safety option cannot be configured separately.

The data of the "Assist S12" parameterization tool is stored in the MOVITOOLS®
MotionStudio project in the device directory of the S12 safety option.

Example:

The MotionStudio project folder is C:\Users\USERNAME\Documents\SEW
\MotionStudio\MMSProjektS1l2

At first, this directory only contains the project file MMSProjektS12.sewproj. The
subdirectory \Devices has been added.
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\Devices now contains a subdirectory (the name of which has been derived from the
MOVIFIT® signature "MovifitS12" during the configuration process) for the S12 safety
option: \Movifitsl2 - O 1.

The directory \MovifitS12 - O 1 contains the following file and subdirectory:
* lastOpened 01.1241714603.0001.08.sl12par

» Subdirectory \S12Protocol-01.1241714603.0001.08 with the PDF protocol
file created during the parameterization process.

In this example, "01.1241714603.0001.08" is to be the serial number of the S12 safety
option.

For each S12 safety option connected to other MOVIFIT® units, these files and the
subdirectory are created with the respective serial number.

Each verification of the same unit (= same serial number) generates another PDF file
in the folder with a new creation time in the file name.

Startup before configuration

If the S12 safety option has been started up before the configuration process in
MOVITOOLS® MotionStudio, any data has been saved in the \UserData directory of
MOVITOOLS® MotionStudio.

When the "Assist S12" parameterization tool is started after the configuration process,
the following file is copied once:

* lastOpened ...sl2par
Source directory of the copying process:

C:\Users\USERNAME\Documents\SEW\MotionStudio\MMSPro-
JjektS12\UserData

Target directory of the copying process:

C:\Users\USERNAME \Documents\SEW\MotionStudio\MMSPro-
JjektS12\Devices\Devicename

The folder with acceptance protocol files is copied as well, if it exists.

9.3 Functional description

9.31 Parameter setting procedure

Assist S12 provides a guided parameterization procedure for the parameterization of
the S12 safety option.

The parameterization process basically looks as follows:

» Enter setpoints in the "Assist S12" parameterization tool in the left input value
column.

* The "Download" function sends the values to the S12 safety option.

* The S12 safety option checks the transmitted setpoints for consistency and plaus-
ibility.

» After a successful transmission, you can check the parameterization with a first
functional test.

» Compare all input values and actual values and verify their consistency.

» The verification process is completed by clicking on the [Finish] button.

Manual — MOVIFIT® MC/FC Functional Safety with $12 Safety Option = 7 () 7/



Assist S12

Functional description

9.3.2 Establishing a connection

After the start of the parameterization tool "Assist S12" in MOVITOOLS® MotionStudio,
a window is displayed where the serial number of the device must be entered:

' o
Establish an unambiguous connection with the target device.

Yes. | confirm thatthe flash code "orange flashing
|| quickly” of the 51210 be parametenzed flashes and
that | have read the serial number from thiz device.

LS L LS

MFT11AD15-503-P10A-11 v 4
SORE O OO YOO KK,
Status: 1512151112 - —11 14

8763895051

When the "Assist S12" parameterization tool is opened, an LED of the connected S12
safety option starts flashing in a certain way. Read off the serial number from the S12
safety option with the flashing "F State LED" and enter it.

The serial number is sent back to the connected S12 safety option and checked there.
This process ensures that the S12 safety option selected at the PC is the desired S12
safety option.

Note: You only have to enter the serial number for a certain device when you establish
a connection for the first time. If you want to re-establish a connection with the device
at a later time, simply select the serial number from the drop-down list.

When connecting the "Assist S12" parameterization tool with a certain S12 safety op-
tion (which can be identified via the serial number) for the first time, the default set-
points are used. You can always restore these default values by clicking on the [New]
button.
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9.3.3 Parameterization

Upload the current parameter settings of the device

Click on the [Upload] button to upload the current parameter settings of the S12 safety
option to the "Assist S12" parameterization tool. The uploaded values are shown in
the "S12 actual value" column. This is to read out the current parameterization; it can
also be done during operation.

Enter the parameterization

Double-click the parameter directories and enter the setpoints in the respective fields
in the "input value" column.

Tree =] Parameters S12 A1SLS0 E] E|
=454 Parameters S12A .
=) Genesal SLS0 parameters (safely imiled speed 0)
= EE:J Input value Actual value 512
= sT0 Furctian 1 -enabled - e 7
& 551 Positive limit speed (n1) 500 rpmm rpm
=| SLS1 Negative limit speed (n2) 500 rpm 500 ™m
gtgg Distance io limit speed (n3) 100 rpm ] 100 rem
" 5LS general SDI functicn 0 - deactvated - [ o
= Function assignment
Black CRC 1447546275 1447546275
9007208014821515

Download the parameter set to the device

Click on the [Download] button to download the parameter set to the S12 safety op-
tion. The download is password-protected.

Enter password
Standard password (default): sew_s12

=B =

Grant write authorization

[ oK ]| Abbrechen |

8764828683

Identify and correct plausibility errors

Identify any plausibility errors based on their color marking. For detailed information,
refer to chapter "Plausibility error indication" (— & 103).

Verify the parameterization
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If the S12 safety option does not detect any plausibility error, the individual parameters
are displayed with a check box, which you have to tick for verification. Go through all
parameter groups, check that your input values correspond with the read-back actual
values in the S12 safety option, and tick all blocks that are correct. If you adjust any
parameters here, you have to download the parameter settings again.

Once you have ticked (verified) all parameter groups, the [Finish] button becomes act-
ive.

. 5
[ ]
-

Upload Downlead Finish Protocol
nect 2. Edit 3 Venify

% Parameters 512 ASLSD

SLS0 parameters (safely limited speed 0)

Input value Actual value 512
Function 1 -enabled -8 | 1
Positive limit speed (n1) 500 pm | 500 ™m
Megative limit speed (n2) 500 pm | 500 rPm
Distance to limit speed (n3) 100 pm | 100 rtem
SDI function 0 - deactivated - | a
Block CRC 1447546275 | 1447546275 Verified

12202231947
Changing the parameter settings
The original process is shortened because verified data is already available:
+ Automatic recovery of the last setpoints

When you exit the "Assist S12" parameterization tool, the setpoints for each para-
meterized S12 safety option are saved locally on the PC.

When you open the "Assist S12" parameterization tool again, these setpoints are
automatically shown in the "Input values" column.

» Verification of changed parameter blocks only

If you change individual parts of the parameter set, you only have to re-verify the
changed blocks.

Unchanged parameter blocks are shown as verified ("ticked off") and can no
longer be changed; otherwise, they have to be verified again.

The following figure shows the difference between verified parameter blocks and
non-verified parameter blocks:

11()  Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option

22865268/EN — 06/2016



22865268/EN — 06/2016

9.34

Validation

Assist S12
Functional description

Trese

=455 Parameters 512 A
----- & General

..... .% 551
..... .@ 5151

9007208019804043
* The names of unchanged parameter blocks are displayed in "bold".
The names of parameter blocks that still need to be verified are shown "normally".

In addition, "still needs to be verified" is shown next to the parameter block desig-
nation.

Parameter display
To show the current parameter settings, proceed as follows:
» Click [Upload].

The current parameter settings are uploaded and shown in the actual value
columns.

The actual values of the S12 safety option are shown via an independent channel in
the "Assist S12" parameterization tool. The "Assist S12" parameterization tool cannot
interpret this data.

The user compares the iPar CRCs of the setpoint and actual values which shows
whether the setpoint and actual values are identical.

Click the [Finish] button to tell the S12 option that you have verified all parameters.
Create acceptance protocol

The "Assist S12" parameterization tool creates a PDF file for validation and document-
ation, the so-called acceptance protocol. It contains the parameter settings, a check-
sum, a parameterization counter, and a system description. You can determine the
content of this system description in a dialog window.

This dialog window appears automatically when you click the [Finish] button.

The acceptance protocol can be printed out and used in the validation of the system.
Here, too, you can tick off the individual parameter blocks that have already been val-
idated.

When at least one protocol file has been created, the [Protocol] button becomes act-
ive.

You can open the last generated protocol, or select and open a protocol from the
drop-down list of generated protocols.
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9.4 Device data

The area "device data" displays the following data:

» Serial number

* Device signature

» Device type

* Firmware part number

* Release number of the connected S12 safety option

9.5 Status displays

The "Status displays" block shows the system status with error messages, F state
LED, F address, parameterization counter, and CRC values for the F parameters.
Next to this, the PROFIsafe status and F-PLC parameters are displayed.

For detailed information, refer to chapter "Diagnostics with Assist S12" (— & 138).
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9.6 Display and status of the safety functions

The "Safety functions" block shows information about the inputs and outputs (F-DI and
F-DO) and about the safety functions of the S12 safety option.

9.6.1 Overview

The following figure shows the display elements for the "Safety functions" block.

F-Dl inputs ||| Selectsd safsty functions F-DO outputs

[ Safe tomue off 0
O sTo0

[ Safe tomue off
@ ssio 0—cFoo

@ ss51c

Safely limited speed

FOioq F-DO_STO

Foi1q 0 —Foon

FDI2

o
FoI3 0

Mazximum cvarshoat
@ sLso 0

O sLs1 ]

@ sLs2 0

O sLs3 ]

| Testmode

1 Enable test mode:
1 Disable test mode

| Applica irg when ing STO

Magsured coasting time tn o ms

Start spesd nl o pm

9007208025379851
The following pages describe the display elements in detail.

9.6.2 Safety function status

The status of the safety functions is displayed with the following LED colors.

LED color Meaning

Yellow Function selected
Light gray Connection interrupted
Black Function not active
INFORMATION

The status displays in the "Assist S12" parameterization tool are NOT safety-related
and can be faulty.

e

They are only for diagnostics purposes.
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9.6.3

F-DI inputs

F-Dls are displayed in the left part of the window with 4 or 8 inputs, depending on the
variant (S12A or S12B). The inputs can be parameterized as 1-channel or 2-channel
inputs. With 2-channel parameterization, a difference is made between equivalent and
non-equivalent connection (see figure for example 2).

On the left margin of the F-DI block, the detected input levels of the safety-related F-DI
inputs are shown; on the right margin, the corresponding F-DI process values are
shown. They are also used to control the safety functions and are output via the safe
process input data.

When the /O error impact parameter is set to "entire assembly”, not only the process
value of the F-DI affected by the error goes to safe state, but the process values of all
other F-Dls as well. This status is shown by open switches between the F-DI input sig-
nal and the F-DI process values.

Example 1: 4 F-DI 1-channel, not interlocking

F-Dl inputs

FDIO | o0————
FDI1 1 o0—————ro

FDI2 10— +—

Y

FDI3 10— —

8770917643

Example 2: 2 F-DI 2-channel combined to one input (equivalent-switching)

F-Dl inputs
F-DIO 4 A
F-DI1 4 !

FD2 { o0——mt+—ro

FDI3 { o0—+—ro

|| =

8770921995

Example 3: 2 F-DI programmed to interlocking
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The F-DlIs can be programmed to interlocking™ (— B 82). A lock indicates that the
process values of an F-DI are in a locked state. In an error state (switch open) or
when the input signal is 0, the lock symbol is not displayed.

F-Dl inputs

FDIO T . o

o
FDI1Q

FD2 10— +—r

FDI3 {o0———r

1
1

8772053131

The following figure shows the unlocked F-DI after acknowledgement:

F-Dl inputs

FDIO 9 . ]

(o
FDI1Q

FDI2 { o0——+—

FDI3 1 o0———]

1
1

8772060811
Text conventions
The following 6 elements are used for representing F-Dls.

Element Meaning/example
Designation of input Text that designates the input (e.g. F-DIO)
Value of the input signal 1: Voltage connected

(signal level) 0: No voltage or error

Input link Solid line for 1-channel inputs
Logic gate of two F-DI with 2-channel programming

Switch A closed switch indicates that no error was detected in
the input evaluation and that the process value of the
F-DI / the F-DlI pair is used to control the safety func-
tions and to form the process input data. In case of an
error, the switch is displayed as open.

Interlocking state Represented by a lock in front of the process value of
the F-DI / F-DlI pair (if the input signal is "1" but the in-
put is locked and therefore the process value is "0").
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9.6.4

9.6.5

9.6.6

Element Meaning/example

Process value of the F-Dl or |If it is not possible to give information on terminal pro-
F-DI pair gramming and assignment because the connection to
the S12 safety option is interrupted, the F-Dls are dis-
played as a small rectangle.

Displayed in a small box on the right margin of the F-
DI block:

F-Dl inputs

8772067467

F-DO outputs

Test mode

The F-DOs are shown in the right part of the window. They cannot be programmed.

You can switch the test mode on and off in the "Safety functions" block.

The test mode is the only area in which values of the S12 safety option are not only
displayed, but can also be controlled by the user via the PC.

As the test mode can also be switched on and off with a process data bit via fieldbus,
note the following:

The activation signal for test mode via the "Assist S12" parameterization tool is linked
with the activation signal via process data with an OR operation. The test mode is ac-
tivated with a rising edge in one of both activation signals. To deactivate the test
mode, both activation signals must be set to "off".

If the test mode has been activated via process data, control via the "Assist S12" para-
meterization tool is limited.

The test mode is deactivated automatically after 5 minutes. This time frame starts with
the first activation of the test mode and cannot be extended by further activation
edges.

Application coasting when selecting STO

If the "Coasting time measurement" (— & 84) function is used, the measured coasting
time (in ms) and the starting speed at the time of activation of the STO function (in
rpm) are displayed in the "Safety functions" mask in the area "Application coasting
when selecting STO".
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Process data

In the "Process data" block, you can see the process data that are exchanged
between the higher-level controller and the MOVIFIT® device.

Process data are only displayed with PROFlIsafe connection via PROFIBUS or
PROFINET.

In the upper part of the window, the process data are displayed in hexadecimal format.
In the lower part of the window, you can display individual bits by clicking on the drop-
down list of the corresponding process data word (PI., PO.).

FPROFIsate (hexadecimal display)
Parameter
setiing Fontol P03 POZ PO POl
o =] ] ] S N ﬂ
F0 (=] P2 P13 P F-State
Status diplaps
| FPROF|sste process output data (FO) j_mi?ﬁm:rmssirmdn_a_fm
POI; i Pﬂ]l » - — P10. § § - __F'Il § - )
salsylunciors | 0000000 0(T) 00000000 - 00000000 - | 00000000 -
4 810 Pi2 Fi3
R (00000000 - | 00000000 -]
Fiocess data . Fia FSiate ==
i 00000000 -] 00000000 - |
SF-Test
Qui-Erroe
Ereodel | ..

PO3
00000000 - | 00000000 - |

Encoder

[0

8772108939

The "Encoder" block shows the speed measured by the encoder. It also indicates
whether the parameterized minimum speed of the motor is exceeded.

INFORMATION

In applications without EI7C FS built-in encoder, "Minimum speed motor exceeded" is
always "Yes".

Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option = ] |/



Assist S12

Error memory

9.9 Error memory

The "Error memory" block shows the two error memories of the S12 safety option.

In the upper part of the window, the "current errors" are shown. The entries in the "cur-
rent errors” list are reset if the S12 safety option is switched off. Acknowledgeable er-
rors are deleted after they are acknowledged.

The content of the lower error memory is preserved after a reconnection or acknow-
ledgement. This memory can be deleted with the [Reset error memory] button. The
memory is a circular buffer. The new entries overwrite the oldest entries as soon as
the memory capacity limit is reached.

The specified time is the duty time of the S12 safety option. It is given in seconds. For
comparison reasons, the current duty time is shown to the left of the [Reset error
memory] button (in the example below, the current duty time is 4453740 s).

Parameter Emor Charnsl A Emor Channel B
__seltng |
———==amm || @
|""""" 1
e 2
o
10 .
1 &
Y 7
Stetus displzys | |
Emw;m% [ Reset error memory ]
Safety functions| | Channel A | Channel B |
t Emor Time [5] Range Emor Time [5] Range
0 2009E36S Safe process data sat 1524275 5P emor 502201 Encoder signal monitoning emor 1603573 Encoder
1 2003E365 Safe process data set 1520613 5P emor 502201 Encoder signal monitoring emor 1548320 Encoder
Process des 2 2009E365 Safe process data sst 14959682 SP emor 902201 Encoder signal monitaring emor 15483 Encoder
3 200SE36S Safe process data st 1498112 5P emor 302201 Encoder signal monitoring emor 1548282 Encoder
4 200SE36S Safe process data set 1457403 5P emor 302201 Encoder signal monitoring emor 1524207 Encoder
5 200SE365 Safe process data set 1457391 5P emor 302201 Encoder signal monitoring emor 1520607 Encoder
Encoder | ¢ 2003E365 Safe processdata st 1497381 SP emor 2003E365 Safe process data s=t 1499682 SP emor
7 932206 Faulty track signals 1457370 Encoder 2009E365 Safe process data set 1498112 SP emor
¢ g 2Z00SE36E Safe process data sst 1496344 5P emor 326719 HW diagnostics DO intemal emor 1438102 F-DO emor
b 4 ] - - 326718 HW diagnostics DO intemal emor 1438076 F-DO emor
Error memory 10 326713 HW diagnostics DO intemal emor 1498063 F-DO emor
1" 2009E365 Safe process data set 1457403 SP emor
12 2009E365 Safe process data set 1497351 SP emor
13 Z00SEZES Safe process data sst 1497381 SP emor
i4 502201 Encoder signal monitoring emor 1497347 Encoder
15 502201 Encoder signal monitoring emor 14365980 Encoder
8773153803

For detailed information, refer to chapter "Diagnostics with Assist S12" / "Error
memory" (— B 140).
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10 Data exchange with higher-level controller

10.1 Introduction

MOVIFIT® devices with integrated S12 safety option support parallel operation of
standard and safety-related communication via a bus system or network. You can run
safety-related PROFIsafe communication via PROFIBUS DP and PROFINET |O.

The transmitted bus messages contain standard information for conventional
MOVIFIT® operation and the PROFIsafe safety telegram. Depending on the configura-
tion, the maximum available expansion level enables parallel exchanges of
PROFIsafe safety data, the parameter channel, and process data between the bus
master and the MOVIFIT® device.

Standard
CPU

Master

F-
CPU
ANANAN

| PD Param k PROFlsafe

<}\ PROFIsafe Param PD

PROFIBUS/
PROFINET

N !
& safety-related connection

Inverter
S12 safety

option

MOVIFIT®

8748710539

10.2 F periphery access of the S12 safety option in STEP 7

For safety-related communication, the S12 safety option needs a total of 9 bytes for in-
put data and 8 bytes for output data for the PROFIsafe telegram part and occupies
them in the process image. Of these, 5 input bytes and 4 output bytes constitute the
actual safety-related I/O data (F user data), and the remaining 4 bytes are required for
telegram protection in accordance with the PROFIsafe specifications.

10.2.1 F periphery DB of S12 safety option

During compilation in the configuration tool (HW Config), the system automatically
generates an F periphery DB for every S12 safety option. The F periphery DB offers a
user interface 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. FO0008_ 198).
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The following table shows the F periphery DB of the S12 safety option:

Address |Symbol Data Function Default
type
User-con- |DBX0.0 “FO0008_198.PASS_ON* |Boolean |1 = activate passivation 0
trollable — Frhpy 1 |“F00008_198.ACK_NEC* |Boolean |1 = acknowledgement required for | 1
variables . . -
reintegration with S12 safety op-
tion
DBXO0.2 “FO0008_198.ACK_REI* Boolean |1 = acknowledgement for reinteg- |0
ration
DBXO0.3 “FO0008_198.IPAR_EN* Boolean | Variable for resetting parameters |0
(not supported by S12 safety op-
tion)
Variables |DBX2.0 “FO0008_198.PASS_OUT" |Boolean |Run passivation 1
te'f;tlggt”e ge DBX2.1  |“FO0008_198.QBAD" Boolean |1 = substitute values are output |1
DBX2.2 “FO0008_198.ACK_REQ*“ |Boolean |1 = acknowledgement required for | 0
reintegration
DBX2.3 “FO0008_198.IPAR_OK “ |Boolean |Variable for resetting parameters |0
(not supported by S12 safety op-
tion)
DBB3 “FO0008_198.DIAG" Byte Service information
PASS_ON
This variable lets you activate passivation of the S12 safety option. Provided that
PASS ON ="1", the F periphery is passivated.
ACK_NEC
After a fault has been corrected, the S12 safety option is reintegrated, depending on
ACK_NEC.
+ ACK_NEC = 0: Automatic reintegration
+ ACK_NEC = 1: Automatic reintegration following acknowledgement by the user
A WARNING
The variable ACK_ NEC = 0 may only be parameterized 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.
ACK_REI
In order to reintegrate the S12 safety option 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.
ACK_REQ

The F control system sets ACK_REQ = 1 after all faults in the data exchange with the
S12 safety option have been corrected. After successful acknowledgement, the F con-
trol system sets ACK_REQ = 0.
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PASS_OUT
Indicates whether the S12 safety option has been passivated. Substitute values are
output.

QBAD
Error in the data exchange with the S12 safety option. Indicates passivation. Substi-
tute values are output.

DIAG
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.

10.2.2 F user data of S12 safety option

Reserved for PROFIsafe F user data
telegram protection

waseremovere__ D JC I 1 (I PP

Byte7 Byte6 Byte5 Byte4 Byte3 Byte2 Byte1 ByteO

:\;Iigl\lltllgl?rtg» master’ U ’ U ’ H ’ H ’ U ’ U ’ U ’ H ’ H

Byte8 Byte7 Byte6 Byte5 Byte4 Byte3 Byte2 Byte1 ByteO

8469829771

Manual — MOVIFIT® MC/FC Functional Safety with $12 Safety Option = | ]



1

Data exchange with higher-level controller

F periphery access of the S12 safety option in STEP 7

F process output data

Byte | Bit Name Value |Description
0 0 STO 0 STO is selected.
1 STO is not selected.
1 SS1 0 SS1 function is selected (execution of parameter-
ized SS1(a) or SS1(c) function).
1 SS1 function is not selected.
2—-5 |Reserved |- -
SFtest |0 Test mode for safety functions is not selected.

Test mode for safety functions is selected (edge
0/1).

7 Acknow- |0

For 0/1 edge: Acknowledgement of pending errors

ledge and unlocking of interlocking F-DI inputs.
error Information: After the acknowledgement, the bit
should be reset to "0" to avoid unintentional ac-
knowledgements during startup and reintegration of
the controller.
1 0 SLSO 0 The SLSO safety function is selected.
1 The SLSO safety function is not selected.
1 SLS1 0 The SLS1 safety function is selected.
1 The SLS1 safety function is not selected.
2 SLS2 0 The SLS2 safety function is selected.
1 The SLS2 safety function is not selected.
3 SLS3 0 The SLS3 safety function is selected.
1 The SLS3 safety function is not selected.
4 -7 |Reserved |- -
Byte | Bit Name Value |Description
2 0 F-DO00 |0 F-DOO0O0 output is not selected; the safety-rated out-

put is open.

F-DOO0O0 output is selected; the safety-rated output
is closed.

1 F-DO01 |0

F-DOO01 output is not selected; the safety-rated out-
put is open.

F-DOO01 output is selected; the safety-rated output
is closed.

2 -7 |Reserved |—

Reserved |-
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F process input data

Data exchange with higher-level controller
F periphery access of the S12 safety option in STEP 7

Byte |Bit |Name Value |Description
0 0 STO act- |0 The STO function is not active; 24 V supply voltage
ive is switched on, safe disconnection for the connected
drive is not effective or an error has occurred at the
output.

1 The STO function reports the status "STO active",
and all outputs parameterized to STO are without
voltage.

1 SS1act- |0 The SS1 function is not active.
ve The function is not selected, or an error has oc-
curred. The STO status is not part of the SS1 status
and must be consulted via bit 0.
1 The SS1 function is active.
The drive is brought to a safe stop with a safely
monitored ramp with SS1 (a) or after the delay time
with SS1(c). There is always a transition to STO.
2 -3 |Reserved |- -
Standstill |0 Standstill is not active, axis is rotating.
1 Standstill is active, standstill (n < n,,,) detected
5 ASF error |0 Speed error in active safety function SS1(a) or SLS/
SDI.
1 No speed error in any active safety function.
6 SFtest |0 Test mode for safety functions is not active.
active 1 Test mode for safety functions is active.
7 Error 0 The S12 safety option is running without any errors.

1 At least one error is active in the S12 safety option.

1 0 SLSO0 act- |0 The SLSO0 safety function is not active, or an error
ive has occurred.

1 The SLSO safety function is active.

1 SLS1 act- |0 The SLS1 safety function is not active, or an error
ive has occurred.

1 The SLS1 safety function is active.

2 SLS2 act- |0 The SLS2 safety function is not active, or an error
ive has occurred.

1 The SLS2 safety function is active.

3 SLS3 act- |0 The SLS3 safety function is not active, or an error
ive has occurred.

1 The SLS3 safety function is active.

4 —7 |Reserved |- -
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Data exchange with higher-level controller
F periphery access of the S12 safety option in STEP 7

Byte |Bit |Name Value

Description

F-DIOO 0

Process value of digital, safety-related input F-DIOO,
no voltage or error present.

Process value of digital, safety-related input F-DIOO,
voltage present.

1 F-DIO1 0

Process value of digital, safety-related input F-DIO1,
no voltage or error present.

Process value of digital, safety-related input F-DI01,
voltage present.

2 F-DI02 0

Process value of digital, safety-related input F-DI02,
no voltage or error present.

Process value of digital, safety-related input F-DI02,
voltage present.

3 F-DI03 0

Process value of digital, safety-related input F-DI03,
no voltage or error present.

Process value of digital, safety-related input F-DIO3,
voltage present.

4 F-DI04 0

Process value of digital, safety-related input F-DI04,
no voltage or error present.

Process value of digital, safety-related input F-DI04,
voltage present.

5 F-DIO5 0

Process value of digital, safety-related input F-DIO5,
no voltage or error present.

Process value of digital, safety-related input F-DI05,
voltage present.

6 F-DI06 0

Process value of digital, safety-related input F-DI06,
no voltage or error present.

Process value of digital, safety-related input F-DI06,
voltage present.

7 F-DIO7 0

Process value of digital, safety-related input F-DI07,
no voltage or error present.

Process value of digital, safety-related input F-DI07,
voltage present.
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Data exchange with higher-level controller
F periphery access of the S12 safety option in STEP 7

Byte

Bit

Name

Value

Description

QFDIO

Qualifier F-DI00; "bad": The corresponding F-Dl is
transmitted with the substitute value.

Qualifier F-DI00; "good": The corresponding F-DlI is
transmitted with the current process value.

QFDI1

Qualifier F-DI01; "bad": The corresponding F-Dl is
transmitted with the substitute value.

Qualifier F-DI01; "good": The corresponding F-DlI is
transmitted with the current process value.

QFDI2

Qualifier F-DI02; "bad": The corresponding F-Dl is
transmitted with the substitute value.

Qualifier F-DI02; "good": The corresponding F-Dl is
transmitted with the current process value.

QFDI3

Qualifier F-DI03; "bad": The corresponding F-Dl is
transmitted with the substitute value.

Qualifier F-DI03; "good™": The corresponding F-Dl is
transmitted with the current process value.

QFDI4

Qualifier F-DI04; "bad": The corresponding F-Dl is
transmitted with the substitute value.

Qualifier F-D104; "good": The corresponding F-Dl is
transmitted with the current process value.

QFDI5

Qualifier F-DI05; "bad": The corresponding F-Dl is
transmitted with the substitute value.

Qualifier F-DI05; "good": The corresponding F-DlI is
transmitted with the current process value.

QFDI6

Qualifier F-DI06; "bad": The corresponding F-Dl is
transmitted with the substitute value.

Qualifier F-DI06; "good": The corresponding F-Dl is
transmitted with the current process value.

QFDI7

Qualifier F-DI0O7; "bad": The corresponding F-Dl is
transmitted with the substitute value.

Qualifier F-DI07; "good™": The corresponding F-Dl is
transmitted with the current process value.

QFDO-
STO

Qualifier QFDO-STO; "bad": The corresponding F-
DO is switched off due to an error.

Qualifier QFDO-STO; "good": The corresponding F-
DO is switched via the current process value.

QFDOO0

Qualifier QFDOO; "bad": The corresponding F-DO is
transmitted with the substitute value.

Qualifier QFDOO0; "good": The corresponding F-DO
is transmitted with the current process value.

QFDO1

Qualifier QFDO1; "bad": The corresponding F-DO is
transmitted with the substitute value.

Qualifier QFDO1; "good": The corresponding F-DO
is transmitted with the current process value.

Reserved
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Data exchange with higher-level controller
F periphery access of the S12 safety option in STEP 7

10.2.3

Activation examples for the S12 safety option

jde

In the example for activating the failsafe functions of the S12 safety option, it is pre-
requisite that a safety program and a process group have been created, and that an F

control program module is available.

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 for coupling 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 allocation of input/output addresses to flags:

for reintegration of the S12
safety option.

Address Symbol Flag Meaning Comment
E 8.0 S12 PowerRe- |[M 8.0 Feedback: safety-related 1-active
moved output switched.
EQ.0 S12 SLSO act- |M 9.0 Feedback: SLSO active.
ive
E 10.0 S12 F-DIOO M 9.1 Status of the safety-related
input F-DIOO
A 8.0 S12 STO M 80.0 |STO is selected. O-active
A9.0 S12 SLSO M 90.0 |SLSO is selected.
A 10.0 S12 F-DO01 M 90.1 |Safety-related output 1-active
DOO01 is selected.
DB811.DBX0.0 |"FO0008_198". |M 10.0 |Activating the passivation |-
PASS ON of the S12 safety option.
DB811.DBX0.1 |"FO0008_198". |M 10.1 |Parameterizing the reinteg-
ACK_NEC ration of S12 safety option.
DB811.DBX0.2 |"FO0008_198". |M 10.2 |Activating the user ac-
ACK_REI knowledgement for the
S12 safety option.
DB811.DBX2.0 |"FO0008_198". |M 10.3 |S12 safety option passiv-
PASS_OUT ated.
DB811.DBX2.1 |"FO0008 198". |M 10.4 |Errorin the S12 safety op-
QBAD tion.
DB811.DBX2.2 |"FO0008_198". |M 10.5 |Indicates whether user ac-
ACK_REQ knowledgement is required
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Data exchange with higher-level controller
F periphery access of the S12 safety option in STEP 7

E Network 1: Control STO

M HE0.0 —

E Network 2 : 3T0 feedback

I2.0—

)

E Network 2 : Control SLS0

M HE0.0 —

EH Network 4 : 3L8 feedback

I2.0—

)

8638278539
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Data exchange with higher-level controller
F periphery access of the S12 safety option in STEP 7

EH Network 5 : F-fesdback

1=PASSTVATION OUTPUT

DE811_DBXZ
-0
1=PAZEIVAT
ION OUTPUT
"FOooooz

198",

PASS 0OUT —

EH Network 6 : F-fesdback

1=REPLACEMENT VALUES

DE811_DBXZ
-1
1=FAIL-ZAF
E WALUEZ
ARE OUTPUT
"FOOOOS
128" . QBAD —

EH Network 7 : F-fesdback

1=ACENOWLED GEMENT REQUEST

DEE11_DBXZ
.z
1=ACENOWLE
DEEMENT
REQUEST
"ROOOO0S_
198",
ACK_LE( —

B WNetwork % : User can actiwate passivation

1=ACTIVATE PASSIVATION

DE811_DBXO
-0
1=ACTIVATE
DPASEIVATI
oM
"FOooooz_
1aa".
PASE ON

SVHLDL D —

g =

* ACK_NEC = 0: Automatic reintegration

8640624395

+ ACK _NEC = 1: Automatic reintegration following acknowledgement by the user
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Data exchange with higher-level controller
F periphery access of the S12 safety option in STEP 7

A WARNING

The variable ACK_ NEC = 0 may only be parameterized 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.

EH Wetwork 9 : Parsmetrizme the reintegration

1=ACENOWLEDGEMENT NECESSART

DE811_DBXOD
-1

1=ACKMNOWLE

DZEMENT
NECEEZEART
"Fooooz

laag".
ACE MEC
2 =

I — —

EH Wetwork 10 : User must acknowledge the reintegration of the F-dewice

1=ACENOWLEDGEMENT FOER REINTEGRATION OF THE F-DEVICE

DE811_DBXOD
-2
1=ACKMNOWLE
DZEMENT
FOR
REINTEGRAT
I0M
"FOOOo0s_
laz",
ACE BEI

2 =

e — —

8640291339
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11 Response times

11 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 control device) to actu-
ator into account. The following times are of particular importance in connection with
the S12 safety option:

* Response times of the connected sensors

* PROFlsafe cycle time

* Processing time (cycle time) in the safety controller

* PROFIsafe monitoring time F WD _Time

» Internal response times of S12 safety option

* Response time of actuators (e.g. frequency inverters)

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 detailed information about the maximum response time of the S12 safety option,
refer to chapter "Technical data of the S12 safety option" (— B 171). For detailed in-
formation about response time consideration for safety-related PROFIsafe communic-
ation, refer to the respective standard: IEC 61784-3-3.
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Service 1 2
Diagnostics LEDs

12 Service
12.1 Diagnostics LEDs

A WARNING

Danger due to incorrect interpretation of the "FDI..", "FDO..", "F-FUNC" 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 the S12 safety option. In the fol-
lowing figure, these LEDs are shown as dark.

The following figure shows an example of the S12A safety option:

o000 e o o
Q Q
%%%% o S
P %
77 2 o

9007207954081291
The following figure shows an example of the S12B safety option:

o000 e o o
A A
SONN
RACIR A 7,%\ A

9007207954077579
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1 Service
Diagnostics LEDs

1211 "FDI." LEDs
The following table shows the statuses of the "FDI.." LEDs:

LED Meaning

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

Parameterization is active.

Yellow HIGH level at input F-DI..

llluminated | Display test, 2 s after reset

Red Error at input F-DI.. (except discrepancy errors)

llluminated

12.1.2 "FDO.." LEDs
The following table shows the statuses of the "FDO.." LEDs:

LED Meaning
Off F-DO.. output is inactive (switched off).
Yellow F-DO.. output is active.

llluminated | Display test, 2 s after reset

Red Error at output F-DO..
llluminated

INFORMATION
i The "FDO.." LEDs are only relevant for the S12A safety option.

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

LED Meaning

Off Safety function is not active or error at output F-DO_STO.
Yellow Drive is in safe torque off mode, F-DO_STO without voltage.
llluminated

Yellow Brake ramp is active (SLS, SS1a).

Flashing
250 ms
cycle

Yellow Speed monitoring is active (SLS).

Flashing
1 s cycle
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"F-STATE" LED

Service
Diagnostics LEDs

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

LED Meaning Measure
Off The S12 safety option is currently in the |+ Check configuration of bus
initialization phase. master.
S12 safety option is not available. »  Switch the unit off/on.
Verification is not completed (by switch-
off/on or by bus startup)
Yellow S12 safety option is in RUN mode, but |+ Perform verification of
llluminated safety parameters not verified yet. safety parameters.
Yellow Flash code for identification of the
: device during authentication (entering
Flashing the serial number in "Assist S12")
Green S12 safety option is in RUN mode, veri- |-
lluminated fication of safety parameters completed.
Yellow/ Test mode for drive safety functions is |-
green active.
Flashing
Red Error occurred * Error diagnostics.
Flashing (error can be acknowledged). * Correct the error and ac-
knowledge via F host or
programmed F-DI input.
Red An error has occurred. » Error diagnostics
llluminated (Error cannot be acknowledged) » Check voltage supply.

No 24 V_0 supply voltage

12
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Service
STO jumper plug

12.2 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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X71F plug connector for safety-related disconnection (option)

12.3  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

=7\

17865149963
Plug Name Function Ter-
con- minals
nector
X71F 1 [+24V_C +24 V supply for digital inputs — continuous X291
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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Error states of the S12 safety option

12.4  Error states of the S12 safety option
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.

j=de

12.41 Error in the safety section

The S12 safety option is able to detect various internal and external faults (at the
safety-related inputs/outputs). For information on the types of error, exact responses,
and how to correct the errors, refer to chapter "Error table of the S12 safety option".

The error response of the S12 safety option can be parameterized. For detailed in-
formation, refer to chapter "Parameter description" / "General information".

INFORMATION

i In fieldbus operation, the S12 safety option is not passivated with every error.

12.4.2 PROFIsafe timeout

If the safety-related PROFIsafe communication is interrupted or delayed, the S12
safety option responds with passivation and assuming a safe status after the ad-
justable monitoring time "F_WD_Time" (see description of F parameters) has expired.
After this time has expired, the relevant assembly is passivated in the safety controller,
and the associated safety-related process values for the safety application are set to
"0" (— safe status).

A WARNING

Automation reintegration can also be set in the safety controller.
Severe or fatal injuries.

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

136 Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option

22865268/EN — 06/2016



22865268/EN — 06/2016

Service
Error states of the S12 safety option

12.4.3 Safety diagnostics via PROFIBUS DP
The status of PROFIsafe communication and S12 safety option error 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 S12 safety option is configured.
Byte 11 is used for transferring diagnostics messages. These are defined in the
PROFIsafe specifications.
Bytes 12 and 13 transmit the status and error status of the S12 safety 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 User | Diag User
Standard dia- Type Number | Specifier Data 0 Data 1 Data 2
gnostics
0x07 0x81 0x00 0x00 PROFIsafe F-State 1
T T T T i i
7 bytes 0x81 = 0x00 = NoDPV1 PROFlIsafe Cyclical F_State
module-  Status  Slotq  SPecifier - diagnostic ¢y \ioyETe
B block with information
specific (812 in accord-
status — oatety op- i
Dia- message ; y op ance with
gnostics ion) PROFIsafe
profile V2.0

Diagnostic messages of the PROFIsafe layer

fde

12.4.4

INFORMATION

For more information on the meaning and remedy of error messages, refer to the
manuals on the PROFIBUS-DP master and to chapter "Error table of S12 safety
option" (— & 146).

Safety diagnostics via PROFINET IO

The status of PROFIsafe communication and error messages of the S12 safety option
are reported to the PROFINET IO controller, where they can then be diagnosed. For
more information on diagnostics refer to the manual MOVIFIT® function level "Clas-
sic..." or "Technology...".

Diagnostic messages of the PROFIsafe layer

jde

INFORMATION

For detailed information on the meaning and remedy of error messages, refer to the
manuals on the PROFINET IO controller and to chapter "Error table of S12 safety
option" (— B 146).
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1 Service
Diagnostics with Assist S12

12.5 Diagnostics with Assist $S12

12.5.1 Status displays

The following figure shows the

"status displays" block.

Error

iPar CRC (F_iPer_CRC)

= Fstate LED () RUN, whout verfication
Jéf F address 5 0
s:am&.gm Current iPar CRC  7a3d55¢1 bz 57131489 dez
m Verified iPar CRC  fa00a%8a hex 4261456266  dez
[Parametenzation counter 48
| Safety functions|
I PROFISafe status
¢ Communication connection status S 12is in Data Exchange state. 512is
Process data Communication emor L
e
=14
| Encoder PROFISsfe status  PSD_DATAEX
& F parameter from F-PLC
_Error memory | F address (F_D_address) 5
F monitoring time (F_WOD_Time) 150 ms
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Diagnostics with Assist S12

The following table lists the values of the status display.

Display group

Display paramet-
ers

Display value/
status

Meaning

System state

System state

0 - initialization

1 - parameteriza-
tion

Processing and transfer-
ring of parameters.

2 - verification

The parameter settings

completed were verified. System
waiting for restart or bus
restart (safe state).

4 -run Normal operation.

5 - stopping Exiting "run" status dur-

ing verification or re-
parameterization.

The inverter goes to safe
status (STO).

Error(s) Displays the cur- | For details on the error
rent error code code, refer to the follow-
ing page.

F-state LED Off Option not available;
24V_0O missing; initializ-
ation phase active.

Yellow iPar parameters not veri-
fied yet.

Flashing yellow |Device identification.

Green System status RUN;
verification completed.

Flashing yellow/ |Test mode active.

green

Flashes red Error status can be ac-
knowledged.

Red Error status cannot be
acknowledged

F address Display of set F address

(For detailed information about F address
settings, refer to chapter "Setting the
PROFIsafe address" (— B 91)).

Current iPar CRC

Verified iPar CRC

Current and verified iPar CRC values.

Parameterization
counter

Displays the number of parameterization

processes.

PROFIsafe status

Communication
connection status

Descriptive text for communication status.

PROFIsafe status

Communication status ID.
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Diagnostics with Assist S12

12.5.2 Error memory

Display group Display paramet- | Display value/ |Meaning

ers status

F parameters from |F address Displays the F parameters set in the F PLC.
F PLC

F monitoring time

iPar CRC

The following figure shows the "error memory" block.

Parameter Emor Charnel A Emor Channel B
__seltng |
———==amm || @
|""‘"‘". 1
- 2
o
1O 5
.t &
Y 7
Stetus displzys | |
EWWW& [ Reset error memary ]|
Safety functions | Channel A | Channel B |
t Emor Time [5] Range Emor Time [s] Range
0 200SE3ES Safe process data sst 1524275 SF emor 302201 Encoder signal monitoring emar 1603573 Encoder
1 2003E365 Safe process data set 1520613 5P emor 502201 Encoder signal monitoring emor 1548320 Encoder
Procoss daa | T 2005E3EE Safe process data sst 1455682 5P emor 302201 Encoder signal monitoring emor 1548311 Encoder
3 200SE36S Safe process data st 1498112 5P emor 302201 Encoder signal monitoring emor 1548282 Encoder
4 200SE36S Safe process data set 1457403 5P emor 302201 Encoder signal monitoring emor 1524207 Encoder
5 200SE365 Safe process data set 1457391 5P emor 302201 Encoder signal monitoring emor 1520607 Encoder
Encoder | ¢ 2003E365 Safe processdata st 1497381 SP emor 2003E365 Safe process data s=t 1499682 SP emor
7 932206 Faulty track signals 1457370 Encoder 2009E365 Safe process data set 1498112 SP emor
¢ g 2Z00SE36E Safe process data sst 1496344 5P emor 326719 HW diagnostics DO intemal emor 1458102 F-DO emor
b 5 - - 326715 HW diagnostics DO intemal emor 1458076 F-DO emor
Error memory 10 326713 HW diagnostics DO intemal emor 1498063 F-DO emor
1" 2009E365 Safe process data set 1457403 SP emor
12 2009E365 Safe process data set 1497351 SP emor
13 Z00SEZES Safe process data sst 14597381 SP emor
14 502201 Encoder signal monitoring emor 1437347 Encoder
15 502201 Encoder signal monitoring emor 14365980 Encoder
8773153803

Current errors (error list)

The "current errors" list is a chronological error history. The first error is displayed
in line 0. Subsequent errors are entered in the lines below that without regard for
priorities. Identical error codes are not entered more than once. When there are
more than 10 errors with different error codes, only the error code in line 9 is over-
written (no circular buffer).

If no non-acknowledgeable errors are pending, the current error list is deleted
completely with an error acknowledgement. With a 24 V reset, the list is deleted ir-
respective of the acknowledgeability of the listed errors. The error list helps you to
analyze details when several error messages are interconnected.
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Diagnostics with Assist S12

Fault memory

All initial errors (i.e. error that occur after switching on the S12 safety option or that
occur again after acknowledging an error) are stored remanently with the corres-
ponding time stamp. Directly inherited errors that occur before an error acknow-
ledgement or 24 V reset are stored in the error memory only if they have a higher
display priority.

To the left of the [Reset error memory] button, the current value of the operating
hours counter of the S12 safety option is shown in seconds.

The error memory can only be deleted by clicking the [Reset error memory] button.
The entries remain in the memory after an error acknowledgement, a 24 V reset or
a parameter download.

In line O of the list, the most recent initial or inherited error is shown. The list is a
circular buffer. If there are more than 32 entries, the oldest error is overwritten.

Structure of the error codes

The error list entries consist of the error code ID (hex value) and the collective
error designation (see chapter "Error table of the S12 safety option" (— E 146)).
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Service

Device replacement

12.6

12.6.1

12.6.2

Device replacement

j=de

Observe the following information:

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 in-
dividual EBOX and ABOX), the safety function must be described in the docu-
mentation.

» Afaulty S12 safety option must be put out of operation within the next 100 hours.

For device replacement, a MOVIFIT® in the system/application is replaced by an
identical device. The replacement device must not necessarily be a new device. The
safety parameter set is stored locally in the ABOX. This is why the ABOX should only
be replaced if absolutely necessary. When replacing the ABOX, the overall device
must be validated again. When the EBOX is replaced an automatic data acceptance
from the ABOX memory is only supported in fieldbus operation. In this case, you do
not have to validate the safety functions. In independent operation, the safety func-
tions must be re-parameterized and re-validated.

After a device replacement, the functionality of the application should be restored
without user interaction. The possible device replacement scenarios and correspond-
ing measures are described in the chapters below.

Adjust the verification documentation accordingly after the device replacement.

When replacing a MOVIFIT® device, a difference is made between the following vari-
ants.

Data backup

Before MOVIFIT® with S12 safety option is replaced create a data backup. Proceed as
follows:

» Save the data of the standard components (control board, power section, applica-
tion module) via the engineering software MOVITOOLS® MotionStudio depending
on the MOVIFIT® design.

» Save the data of the safety parameter set (S12 parameterization) via the paramet-
erization tool Assist S12.

» The safety parameter set must not be saved in fieldbus operation.

Device replacement depending on the operating mode

In general the replacement behavior of the device components differs depending on
the operating mode:

» Fieldbus operation/PROFIsafe

In fieldbus operation, the EBOX can be replaced without any further user interven-
tion.

* Independent operation

In independent operation, parameter verification and overall validation become ne-
cessary after a device replacement.

The user must not disassemble the MOVIFIT® EBOX.
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12.6.3

Open

Service 1 2
Device replacement

The following replacement scenarios are supported for the EBOX:

Initial situation Response of the S12 Necessary measure
safety option

Fieldbus operation is activ- | Device starts as usual. None.

ated in the safety para-

meter set.

Safety parameter set or Device fault. Re-parameterization and

hardware is incompatible verification

with the new S12 safety

A password set earlier for
this item (ABOX) is reset to
Fieldbus operation is deac- | Device fault. the default setting.

tivated in the safety para-
meter set (independent op-

option.

eration).

The ABOX is new or has | The device starts with the | If operation with default
never been operated to- verified default safety para- | parameter settings is de-
gether with the S12 safety | meter settings. sired: Enter the default iPar
option. CRC value in the F control-

The new EBOX contains ler (overall validation ne-

the default safety para- cessary).

meter set (e.g. brand-new). Otherwise re-parameteriza-
tion, verification, and over-
all validation.

An overall validation of the safety functions after replacing the EBOX is not necessary
if the iPar CRC value of the safety parameter set remains unchanged after re-para-
meterization. This can be proven by comparing the iPar CRC value with the existing
acceptance protocol.

After replacing the EBOX, make sure to enter the new serial number of the EBOX in
the existing acceptance protocol of the complete device.

EBOX device replacement

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).
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Closing

2. Remove the EBOX from the ABOX.
3. 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 listed as EBOX type designation
on the entire MOVIFIT® device [1].

OO 000 O A R AR (IR (N

SO#: 01.1785033001.0001.12 Tyl : MTF11015 503- PO_A "
Type: inga) g / Input -
Eu ODRIVE | 3 SAAC (Agﬂ\/)

1

D7SGASB chsal
mn

RODRIVE
MOVIFIT

4

Hz
40(.‘ P-Motor =15kW/20HP
Foldbia/ Fioldbue/  Prokho / Cias

ﬁlfﬁihﬁfiuuum|||h?||iﬁuﬁf/inuﬁminﬂmlﬂl| ™" Hil

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

17072029323

= This ensures the FS 80 functionality after device 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.

Startup with replaced EBOX

S12 in autonomous operation

1. Download, verify and approve the S12 parameterization (data backup) via "Assist
S12". The verification is complete when the device is restarted.

2. Save the data of the standard component (control board and power section, ap-
plication module) using the engineering software MOVITOOLS® MotionStudio.

3. Validation of the S12 parameterization

After a brief function test the approved parameterization can be performed by com-
paring the iPar CRC value old/new. When this is not possible, a complete verifica-
tion is required.
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S12 in fieldbus operation
1.

3.

Service
Device replacement

The S12 parameterization is transferred to the S12 safety option from the ABOX
memory after the EBOX replacement. After the iPar CRC values were compared
by the higher-level safety controller, the S12 parameterization is enabled. The S$12
safety option then has the status "Approved". This is displayed at the device via
the LED F state = green, or in the parameterization tool Assist as "RUN with ap-
proval". The S12 parameterization must not necessarily be downloaded.

Save the data of the standard component (control board and power section, ap-
plication module) using the engineering software MOVITOOLS® MotionStudio.

A further validation is not required.

12.6.4 Device replacement of ABOX with/without EBOX

The following replacement scenarios are supported for the ABOX or the complete

device:

Initial situation Response of the S12 Necessary measure
safety option

Complete device is pre- Device starts. Validating the wiring.

pared (parameterized and

verified).

Complete device (brand- Device starts, if iPar CRC | Re-parameterization, veri-

new). value has been registered |fication, and overall valida-
in the controller. tion.

Replacing the ABOX Possible device error. Re-parameterization, veri-

(Parameterization of the re-
placement device or the re-
placement ABOX un-
known).

fication, overall validation.

INFORMATION

e

If the iPar CRC value of the safety parameter settings remains the same after re-
parameterization (comparison of acceptance protocol with previous protocol), you

only have to validate the wiring after replacing the ABOX or the complete device.

Replacing individual circuit boards in the ABOX is not permitted.

Startup of the replaced ABOX or of the entire device

1.

Download, verify and approve the S12 parameterization (data backup) via the
parameterization tool "Assist S12".

Save the data of the standard component (control board, power section, applica-
tion module) using MOVITOOLS® MotionStudio.

Validation of the S12 parameterization

After a brief function and wiring test, the approved parameterization can be per-
formed via comparison of the iPar CRC values new/old. When this is not possible,
a complete verification is required.
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Error table of the S12 safety option

12.7  Error table of the S12 safety option
Reading the errors from the error memory
The errors codes in the fault memory of the Assist S12 are displayed hexadecimally
with 6 or 8 digits and a short text depicting the device status.
To find the entries in the following table, only the first 2 digits (for 6-digit error codes)
or the first 4 digits (for 8-digit error codes) are relevant:
‘ Fault memaory 806400s
| Channel A
Error Time [s]
10 [74}B08 SDIDfauk: COW dirsction of rotation 493354
0074 SDIQ/1/2/3 error:
0075 COUH!EI’CIDCKWIS.E
0076 direction of rotation
0077
12105325707
Error table
Code |Meaning Response Possible cause Measure
0002 |Internal system |« Display Internal system error. * Acknowledge error, switch
error. . Switching off device off and on again, if ne-
the F-DO cessary.
outputs « If this error occurs repeatedly,
. Safe status replace the EBOX or contact
of option SEW-EURODRIVE Service.
(depending
on paramet-
erization)
0004 |DSO supply Safe status of Fault detected in the over- |+ Check 24 V voltage supply at
voltage error. | option. voltage protection of the S12 terminal 24V_O (permitted
safety option (supply voltage voltage range, voltage peaks,
exceeds the permitted voltage dips).
range, hardware fault n pro- If this error occurs repeatedly
tecti ircuit detected). '
ection circuit detected) replace the EBOX or contact
SEW-EURODRIVE Service.
0008 |Ext memory Warning or safe |EEPROM data error. * Acknowledge error, check
DSO error. status of option. parameterization (re-paramet-
erize, if necessary).
« If this error occurs repeatedly,
replace the EBOX or contact
SEW-EURODRIVE Service.
0014 |HW dia- Parameterizable |Error detected in internal * Acknowledge error.
?nostllcs: Dl'in- |F-Dl error re- I(ivlgllu_a’uor; of safety-related If this error occurs repeatedly,
ernat efror. sponse. -PHnputs. replace the EBOX or contact
SEW-EURODRIVE Service.
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Error table of the S12 safety option

Code |Meaning Response Possible cause Measure
0016 | Discrepancy Parameterizable |+ Parameterizable discrep-|*+ Check the connected 2-chan-
error F-DIO0 — | F-DI error re- ancy time in 2-channel nel switch/sensor at the
F-DI01 sponse. evaluation of safety-re- safety-related input pair
0018 |Discrepancy lated F-DI inputs ex- F-DI 0/1 (2/3, 4/5, 6/7) or in-
error F-DI02 — ceeded/error in sub- crease the parameter F-D/
F-DIO3 channel. 0/1 (2/3, 4/5, 6/7) discrepancy
001A |Discrepancy +  Switch test conditions time.
error E-DI04 — not fulfilled. *  When the function F-DI 0/1
F-DIO5 (2/3, 4/5, 6/7) switch test is
: activated, the switch test con-
001C | Discrepancy dition must be fulfilled before
l‘irrglrol;'m% - the error can be acknow-
B ledged.
0020 |Crossfault F- Parameterizable | Crossfault detected at Check external wiring/connection
DIOO F-DlI error re- safety-related F-DI input. of safety-related F-DI input for
0021 | Crossfault F- sponse. crossfaults.
DIO1
0022 |Crossfault F-
DI02
0023 |Crossfault F-
DIO3
0024 | Crossfault F-
DI04
0025 |Crossfault F-
DI05
0026 |Crossfault F-
DI06
0027 |Crossfault F-
DI07
0028 |Wiring fault Parameterizable |No stable input signal within | Check the switch/sensor connec-
F-DIOO F-DlI error re- the parameterized input filter | ted to the safety-related F-DI in-
0029 | Wiring fault sponse. T[Lmetat safety-related F-DI put.
F-DIO1 input. Increase the F-DI input filter time
002A | Wiring fault parameter.
F-DI02
002B |Wiring fault
F-DIO3
002C | Wiring fault
F-DI04
002D |Wiring fault
F-DI05
002E | Wiring fault
F-DI06
002F |Wiring fault
F-DI07

12

Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option = ] 4./



12

Service
Error table of the S12 safety option

Code |Meaning Response Possible cause Measure
0032 |HW dia- Safe state of op- | Error detected in internal » Acknowledge error.
gnostics: DO tion or paramet- |hardware of safety-related If this error oceurs re
; . . peatedly,
internal error g?riarbrfs':;)age F-DO outputs. replace the EBOX or contact
ponse. SEW-EURODRIVE Service.
0034 |F-DO overcur- |Safe status of The safety-related F-DO Reduce the sum of the current
rent error option outputs are overloaded in load at the safety-related F-DO
total. outputs.
0035 |DO_STO error: |Parameterizable | Error in internal hardware of |+ Acknowledge error.
Crossfault F-DO errorre- |the safety-related ;
. If this error occurs repeatedly,
sponse. Er-c?scs)%i-ll;)o output (internal replace the EBOX or contact
' SEW-EURODRIVE Service.
0036 |DO_STO error: Current load at safety-re- Reduce the current load at
Overcurrent lated F-DO_STO outputis |safety-related F-DO_STO output.
too high.
0037 |DO_STO error: Crossfault detected at Check external connection of
Overvoltage safety-related F-DO_STO safety-related F-DO_STO output
output. for crossfaults.
0038 |DO_STO error: | Safe state of op- | Error in internal hardware of |« Acknowledge error.
Internal meas- |tion or paramet- |the safety-related If thi
. . . . s error occurs repeatedly,
uring error erizable F-DO F-DO_STO output (internal replace the EBOX or contact
error response. | measuring error). SEW-EURODRIVE Service
0039 |DOO0O error: Parameterizable |Error in internal hardware of
Crossfault F-DO error re- |the safety-related F-DO00
sponse. output (internal crossfault).
003A |DOO0O error: Current load at safety-re- Reduce the current load at
Overcurrent lated F-DOO0O output is too | safety-related F-DOO0O output.
high.
003B |DOO0O error: Crossfault detected at Check external connection of
Overvoltage safety-related F-DO00 out- |safety-related F-DO0O0 output for
put. crossfaults.
003C |DOO0O error: In- | Safe state of op- | Error in internal hardware of |+ Acknowledge error.
ternal measur- |tion or paramet- |the safety-related F-DO00 If this error occurs repeatedly
ing error erizable F-DO output (internal measuring replace the EBOX or contact
efror response | error). SEW-EURODRIVE Service.
003D |DOO01 error: Parameterizable | Error in internal hardware of |« Acknowledge error
Crossfault F-DO errorre- |the safety-related F-DO01 If this error occurs repeatedly
sponse. output (internal crossfault). replace the EBOX or contact
SEW-EURODRIVE Service.
003E |DOO01 error: Current load at safety-re- Reduce the current load at
Overcurrent lated F-DOO01 output is too | safety-related F-DOO01 output.
high.
003F |DOO01 error: Crossfault detected at Check external connection of
Overvoltage safety-related F-DO01 out- |safety-related F-DO01 output for
put. crossfaults.
0040 |DOO01 error: In- |Safe state of op- | Error in internal hardware of |«  Acknowledge error
ternal measur- |tion or paramet- |the safety-related F-DO01 If this error occurs repeatedly
ing error erizable F-DO output (internal measuring replace the EBOX or contact
efror response. | error). SEW-EURODRIVE Service.
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Error table of the S12 safety option

Code |Meaning Response Possible cause Measure
0041 |DO_STO error: |Parameterizable | Minimum current not Check external connection of
Wire break F-DO errorre- |reached with active F- safety-related F-DO_STO output
sponse. DO_STO output. for wire break/interruption.
0042 |DOO0O error: Minimum current not Check external connection of
Wire break reached with active F-DOO00 |safety-related F-DO0O0 output for
output. wire break/interruption.
0043 |DOO01 error: Minimum current not Check external connection of
Wire break reached with active F-DO01 |safety-related F-DOO01 output for
output. wire break/interruption.
0050 |SLS0/1/2/3: STO/SS1 (de- | The parameterized limit * Check application.
N, €xceeded | pending on value Max. motor speed with | ,
0051 parameteriza- selected SLS0/1/2/3 function anszseaf_g?ngz)r(' motor
0052 tion). or within the parameterized P P ’
0053 monitoring delay of SLSO is
exceeded.
0054 |SLS0/1/2/3: ngy Parameterized SLS speed |+ Check application/startup.
0055 exceeded ramp exceed(_ad while decel- Extend the SLS parameter
erating the drive to the fi
0056 SLS0/1/2/3/ limit speed. ramp time.
* Increase the SLS parameter
0057 o
ramp monitoring delay.
* Increase the SLS parameter
difference to ramp.
0058 |SLS0/1/2/3: Parameterized SLS0/1/2/3 |+ Check application/startup.
0059 |Mssr exceeded limit speed positive limit Increase the SLS0/1/2/3 para-
speed exceeded. . -
meter difference to limit
005A
speed.
0058 * Increase the SLS parameter
005C |SLSO0/1/2/3: STO/SS1 (de- | Parameterized SLS0/1/2/3 speed filter.
nys  exceeded |pending on limit speed negative limit
005D - :
parameteriza- speed exceeded.
005E tion).
005F
0060 |ng in Opposite Parameterized SLS0/1/2/3 |+ Check application/startup.
direction ex- I|_m|t speed in opp93|te_d|rgc- - Extend the SLS parameter
ceeded tion exceeded while drive is fi
. . decelerating ramp time.
0061 | nge in Opposite ’
direction ex-
ceeded
0062 |ng, in Opposite
direction ex-
ceeded
0063 |ng, in Opposite
direction ex-
ceeded
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12

Code |Meaning Response Possible cause Measure

0064 |SS1A:n,.,ex- |STO The parameterized limit » Check application.
ceeded value Max. motor spefad with|, | crease the Max. motor

selected SS1(a) function or speed parameter
within the parameterized P P ’
monitoring delay of SS1(a)

is exceeded.

0065 |SS1A: n . in Parameterized SS1(a) » Check application/startup.

ramp exceeded speed ramp excee;led while | Extend the parameter SS7a
decelerating the drive to .
speed 0. ramp time.
* Increase the parameter SS17a
ramp monitoring delay.
* Increase the parameter SS7a
distance to ramp.

0066 |SS1A:n,,;, at After reaching standstill (i.e. |» Check application.
standstill ex- sp_egd below paramgterlzed «  Increase the Min. motor
ceeded minimum speed minimum speed parameter

motor speed), the minimum P P ’
speed was exceeded again. |* Use a brakemotor / check
brake wear.

0067 |STO: Discon- |(STO) MOVIFIT® FC variant: Check connection/wiring of power
nection by- : : section to safety-related F-
passed ?fgagdg.?%]giftlgf ::rc])(ranmu- DO_STO output (safe disconnec-

L= put, . tion of power section).
nication with the inverter is
still detected (monitoring is
not safety-related)

0068 |STO: Coasting |STO Parameterized STO limit » Check application / brake

time exceeded value permitted coasting wear.
time (time from activation of |,
STO until detection of stand- Incregse the ST.O pgrameter
still) exceeded. permitted coasting time.

0070 |SDI0/1/2/3 STO Movement detected in the » Check application.
error: CW dir- positive direction that is .

0071 | action of rota- blocked by SDI0/1/2/3. 'S”g';eta/se the SLS parameter

0072 |tion olerance.

0073

0074 |SDI0/1/2/3 Movement detected in the

0075 | €rror: CCW dir- negative direction that is
ection of rota- blocked by SDI0/1/2/3.

0076 |tion

0077
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Error table of the S12 safety option

Code |Meaning Response Possible cause Measure

0080 |Parameter set- |Safe state of The current parameter set- | Correct the parameter settings
ting not plaus- |[S12 ting contains parameter val- |according to the notes in the "As-
ible ues outside the permitted sist S12" parameterization tool

value range and/or not per- |and download the parameter set-
missible combinations of tings again.
parameter values.

0081 |Parameter set- The safety parameter setis |Re-parameterize the device.
ting corrupt corrupt and cannot be used.

0082 |Parameter set- The safety parameter set is
ting not com- not compatible with the cur-
patible rent device firmware.

0083 | DeviceDevice A device was replaced, and
replacement PROFIsafe mode is deactiv-
error ated in the local parameter

set (ABOX). In this case, the
local parameter set cannot
be transferred.

0084 |S12 parameter There is no safety para-
set missing in meter set stored in the local
ABOX memory (ABOX).

0085 |Error when STO An error occurred when stor-|»  Switch device off and on
storing data in ing the safety parameter set again.
the ABOX in the local memory (ABOX). |, Check the parameter settings,

re-parameterize, if necessary.

+ If this error occurs repeatedly,
replace the EBOX/ABOX or
contact SEW-EURODRIVE
Service.

0086 |Internal para- |Warning The safety parameter setin |+ Re-parameterize the device
meter set cor- fche internal memory (EBOX) |, If this error occurs repeatedly,
rupt is corrupt and cannot be replace the EBOX or contact

used. SEW-EURODRIVE Service.

0087 |Internal error Safe state of Internal communication » Switch device off and on
between S12 | S12 error. again.
sggrc(:jontrol » If this error occurs repeatedly,

replace the EBOX or contact
SEW-EURODRIVE Service.
0088 | Error saving No transition to | An error occurred when stor- |+ Switch the device off and on

verification

RUN/STO set

ing the safety parameter set
in the local memory.

again.
Verify the parameter settings

(repeat validation, if neces-
sary).

If this error occurs repeatedly,
replace the EBOX/ABOX or
contact SEW-EURODRIVE
Service.
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Code |Meaning Response Possible cause Measure

0090 |Encoder signal |STO Non-equivalence errorin the |«  Check the encoder track sig-
monitoring encoder track signals or en- nal lines.
error coder in error state. - Replace encoder, if neces-

sary.

0091 |Encoder level Error in the level monitoring |« Check the encoder track sig-
monitoring function for the encoder nal lines.
error track signals. * Replace encoder, if neces-

sary.

0092 | Error limit The encoder detected a Check the parameterization of in-
speed speed that exceeds the verter/application.

maximally evaluable value
of 3800 rpm.

0093 | Faulty track Interference in the encoder |« Check encoder cable and
signals track signals. connection.

» Check ground connection and
shielding.

1040 |Ambienttem- |Safe status of The temperature sensor for | Improve the cooling of the EBOX.
perature too option the EBOX electronics re- Reduce the load on the safety-re-
high ports that the max. permitted |lated F-DO outputs.

temperature is exceeded. | \;ov|FIT® FC variant: Reduce
the motor load / PWM frequency
of the inverter.

1041 | Ambient tem- The temperature sensor for |Increase the ambient temperat-
perature too the EBOX electronics re- ure.
low ports that the min. permitted

temperature is undercut.

1042 |Supply voltage |All F-DOS Voltage supply (24V_QO) too |Check 24 V voltage supply at ter-
too high switched off high. minal 24V_O.

1043 |Supply voltage Voltage supply (24V_O) too
too low low.
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Code |Meaning Response Possible cause Measure
2000 |DSO status Warning Safety protocol error: Set- Disconnect/connect communica-
error when re- Prm process - DSO notina |tion.
ceiving FPAR valid state.
2001 | Error applying |Safe status of Safety protocol error: Set-
FPAR to DSO |option Prm process — transfer of
FPar failed.
2002 |Faulty process |Warning or safe |Safety protocol error: Check
data length status of option | configuration process —
faulty process data length of
PO/PI data.
2003 |CRC2 configur- | Safe status of Safety protocol error: Check
ation error option configuration process — con-
figuration in SPD failed, in-
valid CRC length.
2004 |Error in config- Safety protocol error: Check
uration process configuration process — in-
valid return when configur-
ing SPD.
2005 |DSO status Warning Safety protocol error: Set-
when receiving Prm check configuration
CheckCfg process
2006 |Errorin SPD Warning or safe |Safety protocol error: Check | PowerOFF/powerON S12
status of option | configuration process —
faulty process data length of
PO/PI data
2007 | Communication | Warning Safety protocol error: Cyclic |Reintegrate the S12 safety option
error data exchange error. and acknowledge the message.
2008 |Timeout safety |Warning Safety protocol error: Cyclic
protocol data exchange error,
timeout detected.
2009 |Safe process Safety protocol error: Cyclic
data set data exchange error, pro-
cess data in safe state
200A |SP zero mes- Safety protocol error: Cyclic

sage received

data exchange error, zero
telegram was received.
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Code |Meaning Response Possible cause Measure
8040 |Mismatch of Safe status of F parameterization error: Check F parameters in the con-
F_Dest Add option Mismatch of safety destina- |figuration tool of the safe fieldbus
tion address. master.
8041 |F_Dest Add F parameterization error:
not valid Safety destination address
not valid.
8042 |F_Source Add F parameterization error:
not valid Safety source address not
valid.
8043 |F_WD_Time is F parameterization error:
0 ms Safety watchdog Time value
is 0 ms.
8044 |F_SIL exceeds F parameterization error:
SIL f. applica- Parameter F_SIL exceeds.
tion
8045 |F_CRC_Length F parameterization error:
does not match Parameter F_CRC_Length
not valid.
8046 |F parameter F parameterization error:
set incorrectly Version of F Parameter Set
incorrect.
8047 |Inconsistent F parameterization error:
FPar CRC1 Data inconsistent in re-
error ceived F parameter block.
8048 |Device informa- F parameterization error:
tion, see Device-specific diagnostics.
manual
8049 |Save iPara- F parameterization error:
meter WDT ex- Save iParameter watchdog
ceeded time exceeded.
804A |Restore iPara- F parameterization error:
meter WDT ex- Restore iParameter watch-
ceeded dog time exceeded.
804B |Inconsistent F parameterization error: In-
iParameter consistent IParameters
iParCRC (iParError).
804C |F_Block_ID not F parameterization error:
supported F_BlockID not supported.
804D | Transmission F parameterization error:
error: CRC2 Transmission error: data in-
error consistent.
804E | Transmission F parameterization error:
error: WDT Transmission error: timeout.
elapsed
804F |Reserved for F parameterization error: -
further use Reserved do not use num-
bers, do not evaluate num-
bers.
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General information

13 Parameter description

13.1 General information

13.1.1  10122.7 10 error effects

The drop-down list contains the following options:

Entire assembly:
The entire safety option goes to a safe state.
Channel-wise, (F-DI), block-wise, (F-DO):

F-DI: When an error is pending at an F-DI, only the F-DI that is affected by the
error goes to a safe state.

F-DO: When an error is pending at an F-DO, all the other F-DOs go to a safe state
as well.

Channel-wise, (F-DI, F-DO)

F-DI: When an error is pending at an F-DI, only the F-DI that is affected by the
error goes to a safe state.

F-DO: When an error is pending at an F-DO, only the F-DO that is affected by the
error goes to a safe state.

13.1.2 10122.10 PROFIsafe fieldbus

The drop-down list contains the following options:

Available:
The S12 safety option supports the PROFIsafe protocol.
Not available:

The S12 safety option is used independently.

13.1.3 10122.2 Encoder type

The drop-down list contains the following options:

Not available:

No encoder evaluation and monitoring. Speed-related safety functions cannot be
parameterized.

EI7C FS:

The connected EI7C built-in encoder is evaluated and the speed-related safety
functions can be executed with the determined speed information (only available
with MOVIFIT® FC variant).

13.1.4 10122.8 Maximum motor speed (n1)
Unit: rpm

Value range:

60 — 3800

The maximum motor speed (n1) is the limit speed that is tolerated when the speed-re-
lated safety functions are selected. If the motor speed is above the parameterized
maximum motor speed when these safety-functions are selected, an error is tripped.

If the drive exceeds a speed of 3800 rpm, an error is tripped irrespective of the selec-
ted function when operation with speed sensor is parameterized.
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Parameter description

F-DI

13.1.5 10122.9 Minimum motor speed (n2)
Unit: rpm

Value range:

60 — 200

The minimum motor speed (n2) is the speed below which speed monitoring is no
longer active.

An exceedance of the parameterized speed limit can only be detected above the min-
imum speed. A speed below the minimum speed is interpreted by the S12 safety op-
tion as standstill.

13.2 F-DI

13.2.1 Safety-related digital inputs

10123.2 — 10123.5 Connection type

The drop-down list contains the following options:

1-channel:
The corresponding F-Dls are evaluated independently of each other.
2-channel equivalent:

The input levels are processed in pairs. If the input levels are not equal, the pro-
cess value of the F-DI pair goes to a safe state. After the parameterized discrep-
ancy time has elapsed, an error message is generated and the process value is
kept in a safe state until the error is acknowledged.

With equivalent input levels, the process value follows the input level of the input
channel with an even channel number.

2-channel non-equivalent:

The input levels are processed in pairs. If the input levels are equal, the process
value of the F-DI pair goes to a safe state. After the parameterized discrepancy
time has elapsed, an error message is generated and the process value is kept in
a safe state until the error is acknowledged.

With non-equivalent input levels, the process image follows the input level of the
input channel with an even channel number.

10123.10 —10123.17 Input filter time (1)
Unit: ms
Value range: 4 — 10 — 250

Description: The input signal goes through a parameterizable filter to eliminate contact
bouncing and interference. Bounces that are shorter than the set filter time are ig-
nored.
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Parameter description
F-DI

10123.6 — 10123.9 Discrepance time (t2)
Unit: ms
Value range: 25 — 500 — 5000

The discrepancy time (t2) is the tolerated time in which the F-DlIs of an F-DI pair that is
parameterized for 2-channel mode may have a discrepancy in the input level (equival-
ent: both different, non-equivalent: both identical) before an error is tripped.

13.2.2 Diagnostics

10123.18 F-DI pulsed sensor supply

The drop-down list contains the following options:

Active:

Pulsed sensor supply for F-SS0 and F-SS1 is active. Activated pulsed sensor sup-
ply is a prerequisite for the activation of crossfault monitoring.

Not active:
Pulsed sensor supply for F-SS0 and F-SS1 is not active.
A constant 24 V supply is output at F-SS0 and F-SS1.

10123.19 —10123.26 Crossfault monitoring

The drop-down list contains the following options:

Active:

Crossfault monitoring is active. Faults in the sensor wiring can be detected.
Not active:

Crossfault monitoring is not active.

10123.28 —10123.30 F-DI. switch test

The drop-down list contains the following options:

Active:

The switch test function for 2-channel evaluation is active. When the switch test
function is active, a discrepancy error is only acknowledged if the input levels meet
the switch test conditions.

— Equivalent:
Both F-DI input levels are LOW.
— Non-equivalent:

Even-numbered F-DlI input level is LOW and uneven-numbered F-DI input level
is HIGH.

Not active:

The switch test function for 2-channel evaluation is not active.

13
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F-DO

13.3 F-DO

13.3.1  10124.6 F-DO-STO line diagnostics
The drop-down list contains the following options:
* Not active:
The line diagnostics function is not active.
+ Active:

The line diagnostics function is active.

13.3.2 10124.9 F-DO-STO test duration (1)
Unit: us
Value range: 250 — 1000 — 5000
Description: Maximum test pulse duration for the F-DO STO switch tests

13.3.3 10124.12 F-DO-STO wire break monitoring
The drop-down list contains the following options:
* Not active:
The wire break monitoring function is not active.
+ Active:

The wire break monitoring function is active.

13.3.4 10124.2,10124.3 F-DOO0/1 connection type
The drop-down list contains the following options:
» 2-pole sourcing/sinking:
The load is connected between F-DO0/1_P and F-DOO0/1_M.
* 1-pole sourcing:
The load is connected between F-DO0/1_P and 0V24_O.

13.3.5 10124.4, 10124.5 F-DOO0/1 line diagnostics
The drop-down list contains the following options:
* Not active:
The line diagnostics function is not active.
* Active:
The line diagnostics function is active.

13.3.6 10124.7, 10124.8 F-DOO0/1 test duration ({2, t3)
Unit: ps
Value range: 250 — 1000 — 5000
Description: Maximum test pulse duration for the F-DO0/1 switch tests
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13.3.7

13.4
13.4.1

13.4.2

13.4.3

13.5
13.5.1

Parameter description
STO

10124.10, 10124.11 F-DO0/1 wire break monitoring

STO

The drop-down list contains the following options:
* Not active:

The wire break monitoring function is not active.
* Active:

The wire break monitoring function is active.

10125.3 STO delay (1)

Unit: ms
Value range: 0 — 1000

The STO delay (t1) is the time delay between tripping the "STO selected" safety func-
tion and switching off F-DO_STO, and other F-DO outputs parameterized to STO, if
applicable.

Only for S12A safety option.

10125.2 STO status display delay (t2)

Unit: ms

Value range: 0 — 40 — 500

The STO status display delay (i2) is the delay time after which the status of the STO
function is shown as active at the earliest after switching off the F-DO_STO output.
This applies to the STO status both in the safe process input data and in internal pro-
cessing.

This parameter should be set to the time that the actuator (e.g. inverter) needs to go to

a safe state (e.g. STO) after switching off the safety-related F-DO_STO output. (Re-
sponse time of actuator with respect to STO).

10125.4 Permitted coasting time (t3)

SS$1

Unit: ms
Value range: 0 — 65535

The coasting time is defined as the time between selecting the STO safety function
and the standstill of the drive. The coasting time can be measured and monitored with
respect to exceeding the parameterized limit value. If the test mode is active, exceed-
ing the limit value Permitted coasting time trips an error and maintains the STO status
until the error is acknowledged. An encoder must be parameterized to use this func-
tion. Coasting measurement is only active when a value # "0" is parameterized.

10126.2 Function

The drop-down list contains the following options:
* Inhibited:
No SS1 safety function can be selected.
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Parameter description

SS1

13.5.2

13.5.3

13.5.4

13.5.5

13.5.6

+ SS1aenabled:

Variant a of the SS1 safety function can be selected.
+ SS1c enabled:

Variant ¢ of the SS1 safety function can be selected.

10126.3 SS1c delay (t1)

Unit: ms
Value range: 10 — 1000 — 10000

The SS1c delay time (1) is the time between the selection of the safety function and
the activation of the STO function.

10126.6 SS1a ramp monitoring delay (t2)

Unit: ms
Range of values: 10 — 500 — 1000

The SS1a ramp monitoring delay (t2) is the time between the selection of the SS1(a)
function and the start of monitoring of the speed deceleration ramp. (The stop com-
mand is sent to the inverter immediately when the function is selected). During the
delay time, adherence to the maximum motor speed (n1) is monitored. This time is ne-
cessary to compensate for the transmission delay to the inverter.

10126.5 SS1a ramp time (t3)

Unit: ms
Value range: 10 — 1000 — 10000

The ramp time (t3) is the ramp time for the monitored speed limit curve in the safety
option and the limit of the speed deceleration ramp in the inverter.

The ramp time refers to a speed change of 1500 rpm.

10126.7 SS1a distance to ramp (n1)

Unit: 1/min
Range of values: 0 — 100 — 1000

SS1 distance to ramp (n1) is the tolerance speed that is added to the current value of
the motor speed when the function is selected. This determines the initial value of the
monitored speed limit curve.

10126.4 SS1a STO function selection delay (t4)

Unit: ms
Value range: 10 — 250 — 1000

If the motor speed decreases faster than specified by the SS1(a) ramp time, STO is
also activated earlier, when the motor speed falls below the minimum motor speed
(n2) for at least the time specified in SS1(a) function selection delay. The parameter-
ized time prevents the early activation of STO when the speed only briefly falls below
the minimum speed.
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13.6
13.6.1

13.6.2

13.6.3

13.6.4

13.6.5

13.7
13.7.1

Parameter description 1 3
SLS0,1,2,3

SLS0,1,2,3
10128.2 — 10131.2 Function

The drop-down list contains the following options:

* Enabled:
SLS function can be selected.
* Inhibited:

The SLS function cannot be executed.

10128.3 — 10131.3 Limit speed, positive (n1)
Unit: rpm
Value range: 60 — 3800

The positive limit speed (n1) is the speed limit value in the positive direction of rotation
when the corresponding SLS function has been activated by the safety option.

10128.4 — 10131.4 Limit speed, negative (n1)
Unit: rpm
Value range: 60 — 3800

The negative limit speed (n2) is the speed limit value in the negative direction of rota-
tion when the corresponding SLS function has been activated by the safety option.

10128.5 — 10131.5 Distance to limit speed (n3)
Unit: rpm
Value range: 0 — 100 — 1000

The distance to the limit speed (n3) is the tolerance between the SLS speed limit
value n1/n2 monitored by the safety option via an encoder and the speed setpoint limit
values that are active in the inverter.

10128.6 — 10131.6 SDI function
The drop-down list contains the following options:
» deactivated:
The direction of rotation is not monitored.
» Positive/negative direction permitted:

The positive/negative direction of rotation is monitored. Movement that exceeds
the permitted tolerance (see 10127.7) into the blocked (not permitted) direction
trips an error with STO error response.

SLS (general)
10127.4 Ramp monitoring delay (t1)

Unit: ms
Value range: 10 — 500 — 1000
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Parameter description

SLS (general)

The ramp monitoring delay (t1) is the time between the selection of the SLS function
and the start of monitoring of the speed deceleration ramp. (The speed limitation is
sent to the inverter immediately when the function is selected). During the delay time,
adherence to the maximum motor speed (n1) is monitored.

This time is necessary to compensate for the transmission delay to the inverter.

13.7.2 10127.2 Ramp time (t2)

Unit: ms
Value range: 10 — 1000 — 10000

The ramp time (t2) is the ramp time for the monitored speed limit curve in the S12
safety option and the limit of the speed deceleration ramp in the inverter.

The ramp time refers to a speed change of 1500 rpm.

13.7.3 10127.3 Distance to ramp (n4)

Unit: rpm

Value range: 0 — 100 — 1000

The distance to the ramp (n4) is the tolerance speed that is added to the current value
of the motor speed when the function is selected. This determines the initial value of

the monitored speed limit curve for monitoring the deceleration to the SLS speed limit
values.

13.7.4 10127.5 Error response to overspeed

The error response to exceeding the monitored speed limit curve can be parameter-
ized with the SLS function. The error response applies to all SLS function blocks. (The
STO error response always applies to the SDI sub-function).

The drop-down list contains the following options:
+ STO:
The STO function is activated when the speed monitoring function trips.

(When STO is activated as an error response to SLS; the safety-related outputs
are deactivated immediately. There is no deactivation delay by the parameterized
STO delay (t1) time.)

« SS1:

The SS1 function is activated when the speed monitoring function trips. This is the
SS1 variant that was parameterized for the SS1 function.

13.7.5 10127.6 Speed filter

Unit: Degree
Value range: 0 — 1000

The value of the speed filter is the tolerated limit value for a brief exceedance of the
parameterized SLS speed limit values. Physically, the filter limit value corresponds to
a tolerated angle of rotation. Filtering is not active yet while the drive is decelerating to
the parameterized SLS speed limit values.

13.7.6 10127.7 SDI tolerance

Unit: Degree
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Value range: 0 — 3600

The parameter specifies the maximally permitted tolerance of the SDI functions for
movement into the blocked direction. Due to mechanical conditions, the actually toler-
ated movement into the blocked direction can be up to 7° greater than this parameter
value.

13.8  Function assignment

13.8.1 Safety-related inputs

10132.3 - 10132.10 F-DIO — FDI7 interlocking

The drop-down list contains the following options:

Not active:
Interlocking function is not active.
Active:

The process value of the F-DI that controls the safety functions and that is sent via
the safe process input data remains locked in a safe state until the error is ac-
knowledged.

After starting the S12 safety option, all process values of F-DIs parameterized for
interlocking are in a locked/safe state, irrespective of the current input information.

10132.11, 10132.14, 10132.17, 10132.20, 10132.23, 10132.26, 10132.29, 10132.32 Function of F-DI0 —

FDI7

The drop-down list contains the following options:

No assignment:

The F-DI does not select any safety function. Its process value is still output via the
safe process input data.

STO:

The F-DI selects the STO function.

SS1:

The F-DlI selects the SS1c or SS1a function.
SLSO, 1, 2, 3:

The F-DI selects one of the SLS function blocks.
Acknowledgement of interlocking F-DI and error:

A 0-1 edge at the F-DI triggers an error acknowledgement, which cancels the
locked state of F-Dls parameterized for interlocking.

With 2-channel evaluation, only the resulting process value (even-numbered channel
number) can be assigned a function. A safety function can be assigned to more than
one F-DI. In this case, the F-DIs are ANDed.
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13.8.2 Safety-related outputs
10132.35, 10132.36 Function of F-DO0/1

The drop-down list contains the following options:
* No assignment:

The safety-related output is controlled by the safe process output data. In inde-
pendent operation, the output is always deactivated.

» STO active:

The safety-related output can be deactivated by the safe process output data or by
the "STO selected" function. If the output is controlled by the "STO selected" func-
tion, is switches simultaneously with the F-DO_STO output.

e STO selected:

The safety-related output can be deactivated by the safe process output data or by
the STO function. If the output is controlled by the STO function, is switches simul-
taneously with the STO function selection.

The output is active as long as none of the other active control sources (process data,
error responses, system state, STO/SBC function) demands deactivation.
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14.1

Application examples
Example 1: Independent operation

Application examples

This chapter contains examples for starting up typical applications.
The examples show all startup steps in a table with the following sequence:

Startup step

A Electrical installation

Parameter setting

B
C Startup of standard part / periphery (fieldbus)
D

Verification and validation

Example 1: Independent operation

The following chapter shows examples of how the safety functions STO and SS1(c)
are realized. A speed sensor is not required to implement the safety functions. The
safety functions are controlled via F-DI. The MOVIFIT® device in use is operated inde-
pendently (i.e. no PROFIsafe connection).

+ Use the S12B variant of the safety option for independent operation.
The following figure shows the application example:

MOVIFIT®

m (o} F-DI

2] @ STO J

9007207957287051

[11 Acknowledgement button
[2] Emergency stop
[3] Door switch

The following table shows the startup sequences.

A Electrical installation
1. Connection of 24 V supply voltage +24V -> X20:2
0v24 -> X20:3
2. Connection of supply voltage for S12 | X29:1 -> X29:7
safety option X29:2 -> X29:8
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F-DI

SS1

* Function: 1 — SS1c enabled
Function assignment parameters
* Function of F-DIO: 1 — STO

* Function of F-DI2: 2 — SS1

A Electrical installation
3. Emergency stop [2]: (2-channel, non- | X45:1 -> X45:21
equivalent) X45:11 -> X45:23
4. Door switch [3]: (2-channel, equival- | X45:2 -> X45:22
ent) X45:12 > X45:24
5. Acknowledgement button [1]: (1- X45: 3 -> X45: 25
channel)
B Parameter setting
1. Switch on the device LED status after powering up the
device
LED F-STATE = RED (flashing)
LED RUN PS = OFF
LED F-FUNC = YELLOW
2. Start MOVITOOLS® MotionStudio The safety option is detected in the
and scan the network via the RS485 | network.
interface.
3. Start the "Assist S12" parameteriza- | A window for entering the serial num-
tion tool. ber opens.
4. Enter the serial number of the device. | The "Assist S12" parameterization
tool starts.
5. Call the default parameter set by The default parameter set is shown in
clicking the [New] button. the "input value" column.
6. Adapt the following parameters in the parameter tree:
General

*  PROFIsafe fieldbus: 0 — not present

* F-DI 0/1 connection type: 2 — 2-channel non-equivalent
* F-DI 2/3 connection type: 1 — 2-channel equivalent
* F-DI 4 connection type: 0 — 1-channel

* Function of F-DI4: 9 — Acknowledgement interlocking F-DI and error
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Parameter setting

Click the [Download] button in the
menu bar.

The parameter set is downloaded to
the device.

LED status after the download:

LED F-STATE = YELLOW (RUN,
without verification)

LED RUN PS = YELLOW
LED F-FUNC = OFF
LED FDIOO - FDIO3 = YELLOW

Standard part startup

Startup the standard part as de-
scribed in the MOVIFIT® FC operat-
ing instructions.

Verification and validation

Go to the "Assist S12" parameteriza-
tion tool and verify individual blocks in
the parameter tree. (Tick the "Veri-
fied" check box.)

After all blocks have been verified,
the [Finish] button in the menu bar
becomes active.

Click the [Finish] button. Enter the
system information in the dialog and
click [OK] to confirm.

The verification is downloaded to the
device. Then, the acceptance pro-
tocol if opened for validation of the
system.

LED F-STATE = OFF (S12 not ready)
LED RUN PS = OFF

LED F-FUNC = YELLOW

LED FDIOO - FDIO3 = OFF

Print acceptance protocol and switch
the device off and on.

Validate the system and document
this.

The startup is now completed.
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Example 2: PROFIsafe connection

14.2 Example 2: PROFIsafe connection

The following example shows the implementation of the safety functions STO, SS1(a),
and SLS. The STO and SS1(a) safety functions are controlled via process data. The
SLS safety function is controlled via F-DI. In this example, an OSSD-capable light grid
is installed.

The following figure shows the application example.

(2]

STO, SS1(a)

MOVIFIT®

SLS

(]

18014407212109195

[11  Light grid (OSSD-capable)
[2] PLC

The following table shows the startup sequence:

A Electrical installation
1. Connection of 24 V supply voltage +24V -> X20:2
0Vv24 -> X20:3
2. Connection of supply voltage for S12 | X29:1 -> X29:7
safety option X29:2 -> X29:8
3. Light grid (OSSD-capable) [1] +24V -> X45:21

0V24 -> X45:31

OSSD1 -> X45:1

0SSD2 -> X45:11

4, Connection of EI7C FS Encoder track A -> X25:3
Encoder track /A -> X25:4
Encoder track B -> X25:13
Encoder track /B -> X25:14
+24V -> X25: 23

0V24 -> X25: 33
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Parameter setting

Switch on the device

LED status after powering up the
device

LED F-STATE = RED (flashing)
LED RUN PS = OFF
LED F-FUNC = YELLOW

Start MOVITOOLS® MotionStudio
and scan the network via the RS485
interface.

The safety option is detected in the
network.

Start the "Assist S12" parameteriza-
tion tool.

A window for entering the serial num-
ber opens.

Enter the serial number of the device.

The "Assist S12" parameterization
tool starts.

Call the default parameter set by
clicking the [New] button.

The default parameter set is shown in
the "input value" column.

Adapt the following parameters in the parameter tree:

General
« Encoder type: 12 - EI7TC FS
F-DI

* F-DI 0/1 connection type: 1 — 2-channel equivalent

SS1
¢ Function: 2 — SS1a enabled
SLSO

¢ Function: 1 — enable

» Limit speed positive (n1): e.g. 500 rpm

« Limit speed negative (n2): e.g. 500 rpm

Function assignment parameters
* Function of F-DIO: 3 — SLSO

Click the [Download] button in the
menu bar.

The parameter set is downloaded to
the device.

LED status after the download:

LED F-STATE = YELLOW (RUN,
without verification)

LED RUN PS = YELLOW
LED F-FUNC = OFF
LED FDIOO - FDIO3 = YELLOW

Startup of periphery (F-PLC / fieldbus)

PROFIBUS DP / PROFINET IO start-
up

See "MOVIFIT® Function Level 'Clas-
sic'/ 'Technology' " manual
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Example 2: PROFIsafe connection

Startup of periphery (F-PLC / fieldbus)

Enter the current F_parameter in the
PROFIsafe controller.

Important: Read out the current F-
iPar_CRC value in the "Status" of the
"Assist S12" parameterization tool
and enter it in the engineering tool of
the higher-level PROFIsafe controller
in the F_parameters of the MOVIFIT®
device.

Properties - F-Module I/O (5/4 Byte) - (R-/51)

General Addre&&ea] Parameters PROFlsafe

Parameter name Walue
F_Dest_Add 200
F_w'D_Time 160
F_iPar_CRC 3967571976
8773160459

8773160459

Activation of the STO and SS1 safety
functions:

Activate POQ, bit 0 and 1 = "true".
Acknowledge any errors, POO, bit 7

STO and SS1 become active (PI0, bit
0 and 1 = "false")

Safety part without errors
F-State LED = GREEN
RUN-PS = YELLOW

Startup of MOVIFIT® inverter

See MOVIFIT® operating instructions.

Verification and validation

Go to the "Assist S12" parameteriza-
tion tool and verify individual blocks in
the parameter tree. (Tick the "Veri-
fied" check box.)

After all blocks have been verified,
the [Finish] button in the menu bar
becomes active.

Click the [Finish] button. Enter the
system information in the dialog and
click [OK] to confirm.

The verification is downloaded to the
device. Then, the acceptance pro-
tocol if opened for validation of the
system.

LED F-STATE = OFF (S12 not ready)
LED RUN PS = OFF

LED F-FUNC = YELLOW

LED FDIOO - FDIO3 = OFF

Validate the system and document
this.

The startup is now completed.
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15.1
15.1.1

Technical data

Safety characteristics

Overall component: S12 safety option

Technical data
Safety characteristics

The tables below show the safety characteristics of the overall component.

Designation Characteristic safety values according to
IEC 62061 / IEC EN ISO 13849-1
61508
Classification SIL 2" PLd
System structure HFT=0 Category 2
Operating mode selection High demand -

Probability of dangerous failure per
hour

(PFHd value)

<1.5x10%1/h

<1.5x10%1/h

Mission time / service life

20 years

Proof test interval

Not required

Safe state

PROFIsafe: Logic value "0" for all safety-
related process values

Safety-related F-DO outputs: Outputs de-

activated (logic "0")?

Safety functions

STO, SS1, SLS, SDI (according to

EN 61800-5-2)

Safety-related digital inputs and outputs

PROFIsafe communication

1) The S12 safety option is a subsystem of type B according to IEC 61508.
2) When a safety-related output is used to control the STO function of the inverter, the function is activated

in a safe state.

15
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Technical data
Safety characteristics

15.1.2

The following tables show the safety characteristics for safety-related digital inputs

and outputs.

Extended safety class for safety-related digital inputs and outputs

Designation Characteristic safety values according to
IEC 62061 / IEC EN ISO 13849-1
61508
» Safety-related inputs
» Safety-related outputs (sourcing/
sinking)

* PROFIsafe

Classification SIL 3 PLe

System structure HFT =1 2 channels
(corresponds to cat-

egory 3)
Probability of dangerous failure per <1x10°1/h <1x10°1/h

hour
(PFHd value)

Designation Characteristic safety values according to
IEC 62061 / IEC EN ISO 13849-1
61508
» Safety-related outputs (sourcing/
sinking)

* PROFIsafe

Classification SIL 3 PLe

System structure HFT =1 2 channels
(corresponds to cat-

egory 3)
Probability of dangerous failure per <4x10°1/h <4x10°1/h

hour

(PFHd value)
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15.1.3

15.1.4

MOVIFIT® FC

Technical data
Safety characteristics

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

Designation

Characteristic safety values according to
EN ISO 13849-1

Classification

PLd

Probability of dangerous failure per
hour

(PFHd value)

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® MC

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

Designation

Characteristic safety values according to
EN ISO 13849-1

Classification

PLd

Probability of dangerous failure per
hour

(PFHd value)

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

15
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1 Technical data

Technical data: S12 safety option

15.2 Technical data: S12 safety option
15.21 Voltage supply

Designation

Value

Option voltage supply
24V O

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

Max. internal consumption

* Internal consumption S12: < 100 mA
* Internal consumption including F-DI
With all F-DI supplied via F-SS0/1:

— S12A: = 160 mA (when using mechan-
ical switches)

— S12B: <200 mA (when using mechan-
ical switches)

Total current consumption

Internal consumption of S12 + output current
F-DOO00 + F-DO01 + F-DO_STO + F sensor

supply

Electrical isolation

Isolation between safety electronics (24V_0O)
and all other supply voltages
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Safety-related inputs

Technical data
Technical data: S12 safety option

Designation
« F-DIOO — F-DI0O3 (S12 type A)
« F-DIOO — F-DIO7 (S12 type B)

Value

Features

according to EN 61131-2 DC 24 V, type 3

Signal level

-3V-+5V Logic "0" = input LOW
+11V-+30V |Logic "1" =input HIGH

Reference ground for F-DI

0vV24_O

Input impedance ca. 3kQ

Type. Power demand 0.21Wat24V
Input filter time, parameterizable 4 ms — 250 ms
Permitted cable length 30m

Minimum input signal duration”

Filter time + 50 ms

dated)

Response time (input switches -> bit
F-DI. in the PROFlsafe user data up-

1-0 transition: < 2 x input filter time + 20 ms

0-1 transition: < 2 x input filter time + 50 ms

connection

Error response time with single-pole

No greater than the response time without
error

Rise rate of input signal

> 120 V/s

1) Minimum duration of an activation or deactivation pulse that is guaranteed to be processed by the sys-

tem and sent with the PROFIsafe user data for at least one bus cycle.

Sensor supply of pulse outputs

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

tected against short circuits and overloads, no
electrical isolation

Rated current

250 mA

Internal voltage drop

2V

Short-circuit protection

Electronic, response value: 0.7 A-2.1 A

Pulsed voltage supply (if activated)

F-SS 6 ms energized (HIGH), 2 ms deener-
gized (LOW)

Permitted cable length

30 m (per sensor)
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Technical data

Technical data: S12 safety option

15.2.4

Safety-related outputs

Designation

+ F-DO_STO, F-DO00, F-DOO01
(S12 type A)

- F-DO_STO (S12 type B)

Value

Features

DC 24 V outputs according to EN 61131-2
Short circuit and overload protection

Permissible total current of outputs

<19A

Rated current

F-DOO00, F-DO01 1.9A
F-DO_STO 1A
Leakage current (with "0" signal) <1mA

Internal voltage drop

Sourcing/sinking connection: 3 V
Sourcing connection: 2 V

Permitted loads (each output)

e STO deactivation:
— 1 MOVIFIT® FC or

— 1 MOVIFIT® MC (1 - 3 MOVIMOT®)
with SB1 option

* Capacitive load: < 130 uF
* Inductive load:

0.5 H at maximum current

<2Hat<1A
<10Hat<0.3A
Switching frequency at capacitive Max. 2 Hz
load
Response threshold wire break mon- | 150 mA
itoring
F-DOO00, F-DOO01
Short-circuit protection 10A-24 A
Overload protection Response value:
F-DOO00, F-DOO01 24A-2T7A
F-DO_STO 12A-14A
Test pulses 250 ps — 5000 s (can be set in steps of
250 ps)
Permitted cable lengths Max. 30 m
Bus response time (bit F-DO. inthe [£8 ms

PROFIsafe user data updated —
output switches)

Terminal response time (assigned F-
DI. terminal switches — output
switches)

1-0 transition: < 2 x input filter time + 10 ms
0-1 transition: < 2 x input filter time + 40 ms

176  Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option

22865268/EN — 06/2016



22865268/EN — 06/2016

15.2.5 Encoder interface

Technical data
Technical data: S12 safety option

Designation Value
Features Encoder interface for HTL encoder signals A,
A, B, B
Permitted encoders EI7C FS
Signal level OV-+3V: Encoder track LOW (logic
#107V—-+30V: | )
Encoder track HIGH (logic
ll1 ll)
Maximum operating speed 3600 1/min
Max. permitted input frequency 1520 Hz

Response time of speed measure-
ment

Calculated according to the formula:

Response time of speed measurement (in ms)
=13+7500/n

n: Speed in rpm

Error response time of speed meas-
urement”

No greater than the response time without
error

1) The error response time is the total time from when an internal error occurs or an external error in the

encoder circuit is detected until the S12 safety option goes to a safe state.

15.2.6 Ambient conditions

Designation

Value

Ambient temperature for the entire
device

-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 61800-5-1

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
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1 Technical data
Technical data MOVIFIT® MC (safety technology)

15.3 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
Y ] N PP g 20.4 24.0 28.8 | V(DC)
(U, according to EN 61131-2)
Short-circuit protection for 24V_MM (elec-
. 1.4 4.5 A
tronic, response value)
Input capacitance, after polar- PROFIBUS, 9 10 11 E
ity protection diode DeviceNet™ M
PROFINET,
EtherNet/P™ | 18 20 22 uF

Input capacitance MOVIMOT® MM..D
(up to 3 connections)

Current consumption MOVIMOT® MM..D
(up to 3 connections)

STO response time

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

15.4 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

Y ) N PP I 20.4 24.0 28.8 | V(DC)

(U according to EN 61131-2)
Input capacitance, after polarity protection di- 80 100 120 uF
ode
Current consumption 130 150 170 mA
STO response time 150 ms

178  Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option

22865268/EN — 06/2016



22865268/EN — 06/16

Index

A

ABOX replacement............veeiiieiiiiiiiineieeeeeee, 145

Acceptance protocol.........ccccvveeieiiieeeee i, 98

Acceptance protocol (file).......cceeeeeiiiiiiiiiiinni. 105

Actuators
1-channel, sourcing output............cccccceeeeen. 55
1-channel, sourcing/sinking output................. 54

Application example
Independent operation ............cccoeeeeevnvvnnenn, 165
Operation with PROFIBUS DP..................... 168
Operation with PROFINET IO ........cccvvveeenn. 168
Operation with PROFIsafe connection......... 168

Assist S12
Change password .........ccccooiiiiiiiiiiiieeeneeenn, 104
Data management...........ccccovvieeieie e, 105
Device data ........cccvveeiiiiiiii e 112
DiagnoStiCS ...uvvviiiiiieeee e 138
Display of parameterization steps ................ 102
ENCOdEr....cooiiiiiiii e 117
Error memory ... 118
Fault memory .........ooociiiiiieeeeeee e 140
Inputs, representation.............ccccvvviiviinnnnn. 114
Menu bar ... 101
Outputs, representation.............cccccccceeeeeenn. 116
Parameterization ..........ccccccooiviiiiiine e, 107
Parameterization tool .............cccccccciiiiiiis 100
Parameterization window ..............cccceeenee 103
Plausibility error indication.............cccccceeeneee. 103
Process data ........ccccoovveeiiiiiiiicee 117
Safety functions.........ccoociii 113
Status bar ... 104
Status displays ........ccccoviivieiiiiiiiie 112, 138
Status of safety functions.............ccccceeeeee. 113
Testmode ......oooiviiiiii 116
TOOI DA .o 102
Userinterface ..........ocoooiiiieeiiiieie 100

B

Block diagram
MOVIFIT® FC, inverter .........cccccovevveeeecreennne. 18
MOVIFITEMC....coveieeeeeeeeeee e 15

Built-in encoder EITC FS.......ooooiiiiiiiiiee, 57
CoNNECHION ..o 57

Manual — MOVIFIT® MC/FC Functional Safety with $12 Safety Option = 7| /'

Index

C
Changing the password in Assist S12............... 104
Characteristic safety values
MOVIFITE FC oo, 173
MOVIFITEMC....cooiiiieeieeieceeee e, 173
Coasting time measurement ............cccccceeeennen 84
Conditions, safety.......cccccvveeeeeieeeeeiieeccieee. 26
Configuration file ... 105
Connection
Built-in encoder EITCFS......ccccoiii, 57
Cable for EI7C FS encoder ............c........ 61, 64
Encoder EI7C FS, connection cable ........ 61, 64
Encoder EI7C FS, hybrid ABOX..................... 62
Encoder EI7C FS, standard ABOX ................ 59
I/0O terminal with S12A safety option .............. 41
I/O terminal with S12B safety option .............. 42
MOVIFITEFC ..o 36
MOVIFIT® FC, Wiring diagram ....................... 37
S12 safety option.......cceveeeeiiiiiiiiiieeeeeee 40
S12A safety option, I/O terminals................... 41
S12B safety option, I/O terminals................... 42
Standard ABOX........cooviiiiiiiiiiiiiiieeeeeeee e 40
Connection type (parameter).........ccccccvveveeeeennn. 156
ConNection tyPesS........cooeviiiiiieiiiiieee e 78
Control of OUtPULS .......cuvviiiiiiiiieeee e 82
Copyright notice ... 11
CRC ValUE ... 96
Crossfault monitoring ..........ccccccoviiiiiiiiineen. 43,79
Crossfault monitoring (parameter)..................... 157
D
Data exchange with the S12 safety option ........ 119
Control example ..o 126
F periphery access in STEP 7...................... 119
F periphery DB ... 119
F process inputdata..........ccooevvviiiiiiicinnnnn. 123
F process output data.........cccccceeeiiiiiinnnnee. 122
Fuserdata.....ccoocooiniiiiiiii 121
Introduction...........oooiiiiiii 119
Data management...........ccccceeecieiiiiiiieeieeeeeeeee 105
S12 safety option configured............ccceeeee 106
S12 safety option not configured.................. 106
Default parameterization (without Assist S12) .... 87
DefinitionNS.....coooiiiiiiice e 14



Index

Designated USe .........cccoeeiiiiiiiiiiiiiiiiieeeeeeeeeee 12
Device data ........cocceeeieiiiiiiie e 112
Device replacement
Replacing the ABOX .......coooiiiiiiiiiieiee 145
Replacing the EBOX ........coccoviviiiiiiieeeee, 142
Diagnostics of iINes ........cceeveiiiiiiiiiiie, 53
Diagnostics via PROFIBUS DP..........cccceeeenne.e. 137
Diagnostics via PROFINET IO .........cccoeveeennnee. 137
Diagnostics with the S12 safety option
Diagnostics LEDS ........c.ccoeeviiiiiiiiiiieee e 131
Error in the safety module ............cccccoco.. 136
Error states.......cevvivi 136
PROFIsafe timeout...........ccccoeeiiiiiiiiieene 136
Safety diagnostics using PROFIBUS DP ..... 137
Safety diagnostics via PROFINET IO........... 137
With AsSist S12.....ooiiiiiiie e 138
Diagnostics, coasting time measurement............ 84
Discrepancy time .........coccvevviiiiiieieiiieeee e, 78
Discrepancy time (t2) (parameter)..................... 157
Distance to limit speed (n3) (parameter)........... 161
Distance to ramp (n4) (parameter) .................... 162
Documents, applicable .........ccccoeiiiiiiiiiinie, 11
Drive coasting.........cuueeiiiiiiiiiiiiiiee e 30
Drive safety functions
SDI — Safe direction ..........ccccoveviiiiinienenen. 76
SLS — Safely limited speed ............ccceeeennnn 72
SS1(a)—Safe stop 1...cccevvieiiiieeeeee 70
SS1(c)—Safe stop 1 ...occveeeeeiiiiieeee 69
STO — Safe Torque Off .........ccoeiiiiiiiieeeeee. 67
E
EBOX replacement............cocociiiieeeiieiiiiie, 142
EI7C FS built-in encoder ..........ccccceviiieiiiniinnnnn. 57
Electrical installation...........ccccocoieiiiie, 31
Installation instructions ............cccccoeveiiiinnne. 31
S12 safety option.........cccovveeiiiiiiieeeeeeee 40
S12 safety option, standard ABOX................. 40
Safe disconnection MOVIFIT® FC.................. 36
Safe disconnection MOVIFIT® MC ................. 32
Safety-related disconnection.......................... 38
Safety-related inputs .........ccoooiiiiiiiiee 43
Safety-related outputs .........ccccceveeeiiiineeeee 51
Terminal assignment...........cccooviieeeiiiieeeen, 40
Voltage supply of S12 safety option............... 39
Embedded safety notes..........ccccvvvveiiviieieenniins 10

Encoder interface, technical data....................... 177
Encoder type (parameter) ........ccccccceveveeeeeiiinnn. 155
Encoder, representation in Assist S12 .............. 117
Error in the safety module ..........c.cccoveiniieen. 136
Error memory in Assist S12........cccccveveiiiinnnn. 140
Error memory, representation in Assist S12...... 118
Error response to overspeed (parameter).......... 162
Error states of the S12 safety option................. 136
Errortable.......cceee 146
Examples for the S12 safety control.................. 126
Exclusion of liability ..........cocovviiiiiiiiiiieeiiieen 11
F
F periphery access in STEP 7........cccccceevvinneenn. 119
F periphery DB ........oooiiiiiiiiieee e, 119
F process inputdata..........ccccceeeeeeiiieenn, 123
F process output data.........ccccveeeiiiiiieiiiiienn, 122
Fuserdata .....cccooooeiiiiiiiiiiiee 121
F_CRC_Block_ID (parameter) ........ccccccevvvveeeennne 95
F_CRC_Length (parameter)..........cccceeevicviinnennn. 95
F_Dest_Add (parameter)..........ccccecuvveernnnee. 95, 96
F_iPar_CRC (parameter) .......ccccccevivveeeeeiiiienenne 96
F_Par_Version (parameter)...........ccccceeevniinneenne 95
F_SIL (parameter) ........ccceveviiieiieeiiiiee e 95
F_Source_Add (parameter).......cccccceeeeeviiicnnnnnnn. 95
F-DI pulsed sensor supply (parameter)............. 157
F-DI. switch test (parameter)..........ccccccevvinneen. 157
F-DIO — FDI7 interlocking (parameter)............... 163
F-DOO0/1 connection type (parameter)............... 158
F-DOO0/1 line diagnostics (parameter) ............... 158
F-DOO0/1 test duration (t2, t3) (parameter)......... 158
F-DOO0/1 wire break monitoring (parameter) ..... 159
F-DO-STO line diagnostics (parameter)............ 158
F-DO-STO test duration (t1) (parameter).......... 158
F-DO-STO wire break monitoring (parameter).. 158
Files, project-relevant .............cccooocinni. 105
FS 0G0 .. 27
Function (parameter)..........cccccvevveviinnennn. 159, 161
Function assignment ..........ccccoceiiiiiiiie e 82
Function of F-DIO — FDI7 (parameter) ............... 163
Function of F-DOO0/1 (parameter) ............cc....... 164
Functional description

MOVIFIT® FC, inverter .........ccccoveeveeeeveeeenenn 19

MOVIFITE MC...ooovieiieieieeeee e 16

18()  Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option

22865268/EN — 06/16



22865268/EN — 06/16

G
Data backup

Unit replacement ..........cccooviiiiiiiiiee e 142
H
Hazard caused by a coasting drive ..................... 30
Hazard symbols

Meaning.......cccuvriiiiiiieeee e 10
Hybrid ABOX

Connection of 1/0 terminal with S12A option.. 41
Connection of 1/0 terminal with S12B option.. 42

|
I/O terminal with S12A safety option, connection 41

I/0 terminal with S12B safety option, connection 42
Independent operation (no connection to

PROFISAfE) ..oooeiiiiiiieeeiieee e 88
Independent operation, application example..... 165
Information

Designation in the documentation.................... 9
INPUL fIlter ... 79
Input filter time (t1) (parameter)..............ccccee. 156
Inputs, safety-related..............ccccccciiiiiiiiis 43,77
Installation instructions ............ccccceeeiiiiiiiiiiine, 31
Installation requirements ..........ccccccceeiiiiiiiiinnee. 28
Interlocking 10QiC........vvvviviiiiiiiee e 82
Intermittent sensor supply .......cccveeeeeiiiiiiiiiieee. 43
10O error effects (parameter).........ccccveeeeeeeeiiennns 155
iPar-CRC (parameter) ........cccoocveeeieiiiiieieeiiieen, 96
J
Jumpers 24 V supply ...ccccciiiiiieee e 38
L
Last opened file ..o 105
LED

DL e 132

"D O e 132

"F-FUNC" e 132

"F-STATE" ..o 133
Line diagnostiCs........covviiiiiiiiiiiiiiee e 53
Load, permitted ........cccceeeeeiiiiiiiie, 51
M
Maximum motor speed (n1) (parameter)........... 155
Minimum motor speed (n2) (parameter)............ 156

Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option = 7| &

Index

Monitoring time (parameter) .........c.ccoccevievnnnnnn. 96
MOVIFIT® FC
(070] 313 T=Tox (o] o PP 36
Safety concept, block diagram ...........cc.......... 18
Safety concept, functional description............ 19
Safety concept, restrictions ..........ccccceeeeenennn. 19
Technical data, safety technology................ 178
Terminal assignment...........ccccooiieeeeiiiieeeeene 36
Wiring diagram ... 37
MOVIFIT® MC
Characteristic safety values .............cc.......... 173
Safety concept, block diagram ....................... 15
Safety concept, functional description............ 16
Safety concept, restrictions ..........ccccceeeenennn. 17
Technical data, safety technology................ 178
N
Nameplate of MOVIFIT®, complete device.......... 27
Negative limit speed (n2) (parameter)............... 161
Notes
Meaning of the hazard symboils ..................... 10
o
Other applicable documentation.............ccccee...... 11
Outputs, safety-related ...............coooeciiiiieen. 51, 80
P
Parameter
F_CRC_BIOCK_ID ..ot 95
F CRC Length ....coooiiiiie 95
F Dest Add ....ccooviiiiiiiiiiiiiieec e 95, 96
F iPar CRC ... 96
F_Par_Version ......cccccoovvviiiiiiiicceeeeeeee e 95
FoSIL oo 95
F Source Add .........coooiiiiiiiiiieeeeee e 95
F-DI. Switch test........coooi 157
SS1a Distance toramp (nN1)......cccvveveeeeeennn. 160
SS1a ramp monitoring delay (12)................. 160
SS1a STO function selection delay (i4) ....... 160
Parameter setting
Change.....ccccciiiieiieeeee e 109
DiSPlay.......eeviiiiiiiiiiei 109
Parameterization
Procedure.......ccooeeeevieeveeeeieieeeeeeeee 107, 108
Representation in Assist S12...........cccvvee. 103



Index

Parameterization steps, representation in Assist

S 102
Parameters
Connection type ......cooevviiiieiiiiiiiee e 156
Crossfault monitoring ..........ccocccceeeiiieees 157
Discrepancy time (12) .....c..coocoveeeviiieeeeee 157
Distance to limit speed (N3)..........cccoeeeennne 161
Distance to ramp (N4) .......cooocvveeiiiiieeeeee 162
Encoder type ......oovviiiii 155
Error response to overspeed............cccuuueeen. 162
F-DI pulsed sensor supply.......cccccccveeeeennnee 157
F-DIO — FDI7 interlocking .............ococcuuvinneeee. 163
F-DOO0/1 connection type ........ccccccveeeeennnnee 158
F-DOO0/1 line diagnostics .........c.cccccvveeeeeennee. 158
F-DOO0/1 test duration (2, t3) ......cccvveveernnnee. 158
F-DOO0/1 wire break monitoring .................... 159
F-DO-STO line diagnostics ..........cccccveeennnee. 158
F-DO-STO test duration (1) ........cccceveeennnee. 158
F-DO-STO wire break monitoring................. 158
FOr F-Dl .o 156
FOr F-DO ..ot 158
For input function assignment ..................... 163
For output function assignment.................... 164
For SLS (general)......cccccoeevviiiiiiiiiiieee e 161
For SLS 0, 1,2, 3 e 161
FOr SST .o 159
FOr STO ..o 159
FUNCHioON......oooiii e, 159, 161
Function of F-DI0O — FDI7 ......cccoeoiiieiieeeee. 163
Function of F-DOO0/1 .......cccooviiiiiiieiieeeee, 164
Input filter time (t1) ..o 156
1O error effects ......coooeeiiiiii e, 155
Maximum motor speed (N1) .....coooieeeeennne. 155
Minimum motor speed (N2) .........ccccveeeeennne. 156
Negative limit speed (N2).........cccovivieeernnne 161
Permitted coasting time (t3) ..........ccccceeen. 159
Positive limit speed (N1) ......ccooveeiiiiienenne. 161
PROFIlsafe fieldbus ...........ccccooiiiiiiiiinnnne 155
Ramp monitoring delay (t1).........ccccoveeennnne. 161
Ramp time (12).....coooviiiiieiiee e 162
SDIfUNCHON ..o 161
SDI tolerance. .......occueeiieeeiiiieeiiceiieee e 162
Speed filter ... 162
SS1aramp time (t3) .....ccoovveeiiiiiiee s 160
SS1cdelay (11) e 160
STO delay (1) .o 159

STO status display delay (2) ..........cccoeeenns 159
Passivation ... 120
Performance level .........cccccoeviiieeiinneen. 16, 19, 29
Permitted coasting time (t3) (parameter)........... 159
Plausibility errors, representation in Assist S12 103
Positive limit speed (n1) (parameter) ................ 161
Process data, representation in Assist S12....... 117
Product names ..........coociiiiiiiiiiie 11

PROFIBUS DP, diagnostics with S12 safety option.
137

PROFINET IO, diagnostics with S12 safety option ..
137

PROFIsafe address setting ...........ccccceeeeviiiienenne 91
PROFIsafe destination address (parameter)....... 95
PROFIsafe fieldbus (parameter) ............cce...... 155
PROFIsafe source address (parameter) ............. 95
PROFIsafe timeout..........ccccooeviiiieiiiiieee e, 136
PROFIsafe version (parameter) .........ccccoccvveeeenne 95
R
Ramp monitoring delay (t1) (parameter) ........... 161
Ramp time (t2) (parameter)..........ccccovveevinnnnnn. 162
Reintegration of S12 safety option .................... 120
Replacing the ABOX .......ccccooviiivieiiiiieee e, 145
Replacing the EBOX ........coooiiiiiiiiiieeii, 142
Response times of S12 safety option................ 130
Restrictions
MOVIFIT® FC, INVEMer .....ooeeeeeeeeeeeeeeeeen 19
MOVIFITE MC....ocoieieeeeeeeeeeeeeeee e 17
Rights to claim under limited warranty ................ 10
S
S12 safety option
Configuration in STEP7 ........ccccovvvvvvieeeeeie, 93
(©70] a1 4 [=Tex 1o} o H SRR 40
Control example ........cccoovviiiiiiiiiiiiie e 126
Data exchange .......ccccoocveiiiiie 119
Data exchange, introduction......................... 119
Diagnostics LEDS ..........ccoeviiiiiiiiiiieee e 131
Diagnostics with Assist S12 ...........ccccvvneee. 138
Electrical installation............cccccoiiiiiiiiiinnn 40
Error in the safety module ..............cccuvnn. 136
Error states ... 136
Errortable.......oocviii 146
F periphery access in STEP 7..................... 119
F periphery DB .........cccociiiiiiiiieeeee e 119

182  Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option

22865268/EN — 06/16



22865268/EN — 06/16

F process inputdata...........cccooovvviiiiiiiinnnnnnnn. 123
F process output data........cccccceeeeeviiinninnnen. 122
Fuserdata....ccooooooniiiiiie 121
Fault memory .......cccoooieiiiee e 140
Parameter setting ..., 94
PROFIsafe timeout...........cccccviiiviiieienens 136
Response times............ccoovviiiiviiiiiiii, 130
Safety diagnostics using PROFIBUS DP ..... 137
Safety diagnostics via PROFINET IO........... 137
Safety-related disconnection...........ccccccco...... 38
Safety-related inputs ..........ccooeeieiiiiineeee 43
Safety-related outputs ........ccccceiiiiiin 51
Setting the PROFIsafe address...................... 91
Standard ABOX.........oovivivieieiiiiiiiieeeeee e 40
Startup of the fieldbus and the F-PLC............. 91
Status displays ........cooeviiiiiiiii e 138
Technical data..........cccceeeeeiiiie 174
Voltage SUPPIY ..ccooviiiiiiiiiiieee e 39
S12A safety option, I/O terminal connection ....... 41
S12B safety option, I/O terminal connection ....... 42
Safe disconnection
MOVIFITE FC .o 36
MOVIFITEMC....ccoeeieiieeeeeeeee e 32
Safety characteristics
S12 safety option.........cocceeveiiiiiiieeiiieeees 171
Safety-related inputs and outputs................. 172
Safety concept
ASSISt S12 oo 25
MOVIFIT® FC, functional description.............. 19
MOVIFIT® FC, inverter .......c..cccceeeveeveeeeeene. 19
MOVIFIT® FC, restrictions ............c.ccoceeuveneenne. 19
MOVIFIT® MC, block diagram ........................ 15
MOVIFIT® MC, functional description............. 16
MOVIFIT® MC, restrictions ........c..cccceveveeeeenn... 17
S12 safety option.........cccoveeiiiiiiieeeeee 20
Safety concept, block diagram ....................... 18
Safety functions..........coccooiieiiiiiii 21
Safety functions........ccccoeeviiiiii i, 21, 67
INASSISt S12 . 113
Inputs, representation in Assist S12............. 114
Outputs, representation in Assist S12.......... 116
Parameter setting ..o 89
SDI — Safe direction ..........cccceevvviereeennen. 24,76
SLS — Safely limited speed ...................... 24,72
SS1(a)—Safestop 1...coocieiveeiiiieee, 22,70

Manual — MOVIFIT® MC/FC Functional Safety with S12 Safety Option = | &3

Index

SS1(c)—Safe stop 1 ...coovvveveeiiiiiiieeee, 23, 69
Status in Assist S12 ... 113
STO — Safe Torque Off ..........ccecnrrninnne.n. 21, 67
Safety notes
DefinitionS......cocveiieeiiee e 14
Designated USe .........ccveeeeiiiiiiiieiiieee e 12
Designation in the documentation..................... 9
General information...........c.occociiiiiiieene 000
Installation ... 13
Meaning of the hazard symboils .................... 10
Structure of embedded...........ccccceeeiiiiinnenne 10
Structure of the section-related ....................... 9
Target group......ooooecieieeee e 12
Transportation and storage ...........ccccoccvveeeenne 13
Safety option S12A, 1/0 terminal connection....... 41
Safety option S12B, I/O terminal connection....... 42
Safety telegram, length (parameter).................... 95
Safety-related inputs ... 77
Safety-related outputs .........ccceeviiiiieiiiiee 80
Safety-relevant conditions ..............ccccociiiennnen.n. 26
Installation requirements ............cccciieeeeennnn. 28
Sensor and actuator requirements.................. 28
Startup requirements..............ooeeecciiiiieeenee.... 29
SDI — Safe direction ..........cccoovvveeiiiiiiiiieeeees 24,76
SDI function (parameter) ........cccccveeeiicieeeeeenee 161
SDI tolerance (parameter).........ccccceeeviieeeeennee 162
Section-related safety notes..........cccccoeveveeennnen. 9
Sensor and actuator requirements ...................... 28
Sensors
1-channel, with contact............cccccoovvvvveeeeen. 43
2-channel, active ..........ccccccciiiiiiiiiiiiii 47
2-channel, with contact............cccccoeeveviiinnnnneon. 44

2-channel, with semiconductor outputs (OSSD) .
49

Setting the safety function parameters................ 89
Signal words in safety notes...........ccccoeeeeeeeeinnen. 9
SIL safety class (parameter) ..........cccccvvvveeeneenn.n. 95
SLS - Safely limited speed ...........ccccevunneeen. 24,72
Speed filter ..o 75
Speed filter (parameter) ........cccocciieiiiieeee 162
SS1(a)—Safe stop 1 ..eevveeeeeiieeeeeee, 22,70
SS1(c)—Safe stop 1 ..ooveeviiieiieiiiieee e, 23, 69
SS1a distance to ramp (n1) (parameter)........... 160
SS1a ramp monitoring delay (t2) (parameter)... 160
SS1a ramp time (t3) (parameter) ...........c.......... 160



Index

SS1a STO function selection delay (t4) (parameter)
160

SS1c delay (t1) (parameter) .......cccccvvvvveeeeeneeennn. 160
Standard ABOX
Connection of I/O terminal with S12A option.. 41
Connection of 1/0 terminal with S12B option.. 42

Standards .........ceeeiiiiiie e, 16, 19, 29
Startup
Configuration in STEP7 .........ccoociiiiiiiiieeee 93
Default parameterization (without Assist S12) 87
Fieldbus and the higher-level F-PLC.............. 91
Independent operation (without PROFIsafe con-
NECHION) ..o 88
Parameter setting ... 94
PROFIsafe and higher-level F-PLC................ 91
Setting the PROFIsafe address........ccccc........ 91
With PROFIsafe connection..............ccccceeen. 88
Startup requirements...........ccccooiiiiii i 29
Status displays .......ccceeeeiiiiiiiei e 112
Status displays in Assist S12 .......cccccviveeneeenn. 138
STO
Jumper plug.......coooviiiiiii 134
STO — Safe Torque Off .......ccoooeiiiiiiiiiriee. 21,67
STO delay (t1) (parameter) ........ccccvvvveveeeneennn. 159
STO jumper plug .......coeevviiiiieeiiee e 134
STO status display delay (t2) (parameter) ........ 159

Switch test ... 79
T
Target group ...ceeeee e 12
Technical data............ccoecciiviiiiiiie e 171
Ambient conditions ...........cccccieiiiiiiiiii 177
Encoder interface .........cccocccvveieiiiiicc 177
MOVIFIT® FC, safety technology ................. 178
MOVIFIT® MC, safety characteristic values . 173
MOVIFIT® MC, safety technology................. 178
S12 safety option.........cocceeeiiiiiiiiiiiieee 174
Safety-related inputs ...........ooooii 175
Safety-related outputs ..........cocceeiiiiis 176
Sensor supply cycle outputs..........ccccceeeeeenn. 175
Terminal assignment ...........cccceeviieeeniiiiee e, 40
MOVIFITE FC ..o 36
TesSt MOde ....oeveieeieeee e 83, 116
Testpulses ... 53
Trademarks ......cooeeeeeiiiiciiiiiieeee e 11
Transport (safety notes) .......ccceevvviveeeiiieeeeeee, 13
\'}
Validation ... 99
Verification........cueeeieiiiii e 97
X
X71F, STO plug connector (optional)................ 135

184 Manual - MOVIFIT® MC/FC Functional Safety with S12 Safety Option

22865268/EN — 06/16












SEW-EURODRIVE—Driving the world

SEW-EURODRIVE
Driving the world

EURODRIVE

SEW-EURODRIVE GmbH & Co KG
P.0. Box 3023

76642 BRUCHSAL

GERMANY

Phone +49 7251 75-0

Fax +49 7251 75-1970
sew@sew-eurodrive.com

- Www.sew-eurodrive.com




	Contents
	1 General information
	About this documentation
	Structure of the safety notes
	Meaning of signal words
	Structure of section-related safety notes
	Meaning of the hazard symbols

	Structure of embedded safety notes

	Rights to claim under limited warranty
	Content of the documentation
	Exclusion of liability
	Other applicable documentation
	Product names and trademarks
	Copyright notice

	2 Safety notes
	General information
	Target group
	Designated use
	Transportation, storage
	Installation
	Definitions

	3 Safety concept
	MOVIFIT® MC safety concept
	MOVIFIT® MC block diagram
	Functional description
	Restrictions

	MOVIFIT® FC safety concept
	MOVIFIT FC block circuit diagram
	Functional description
	Restrictions

	Safety concept of S12 safety option
	Safety functions
	STO – Safe Torque Off
	SS1(a) – Safe Stop 1
	SS1(c) – Safe Stop 1
	SLS – Safely Limited Speed
	SDI – Safe Direction

	Safety concept of Assist S12
	Safety parameters
	Test concept and test procedure


	4 Safety conditions
	Nameplates
	Nameplate position
	Nameplate of complete device
	Description of FS logo

	Device replacement requirements
	Installation requirements
	External sensors and actuators – requirements
	Startup requirements

	5 Hazard caused by a coasting drive
	6 Electrical installation
	Installation instructions
	Safe disconnection of MOVIFIT®
	MOVIFIT® MC
	STO load current limit (SB1) and terminals
	Terminals relevant for safe torque off
	Wiring diagram for MOVIFIT® MC with S12 safety option for safety-related disconnection

	MOVIFIT® FC
	Terminals relevant for Safe Torque Off
	Wiring diagram for MOVIFIT® FC with S12 safety option for safety-related disconnection
	Safety-related disconnection

	Voltage supply of the S12 safety option

	S12 safety option 
	Terminal assignment
	X29: 24 V distributor terminals
	X45: I/O terminals for safety-related inputs/outputs with S12A safety option
	X45: I/O terminals for safety-related inputs/outputs with S12B safety option

	Safety-related inputs (F-DI.)
	Pulsed voltage supply and crossfault monitoring
	a) Sensors with contact (1-channel)
	b) Sensors with contact (2-channel)
	c) Active sensors (2-channel)
	d) Sensors with semiconductor outputs (OSSD, 2-channel)

	Safety-related outputs (F-DO. and F-DO_STO)
	General information
	Information about permitted loads
	Information about line diagnostics and test pulses
	Actuator (2-channel, sourcing / sinking output)
	Actuator (1-channel, sourcing)


	Built-in encoder EI7C FS
	Properties
	Installation
	Standard ABOX encoder connection 
	X25: I/O terminals
	Wiring diagram
	Connection cable
	Pin assignment M12 socket

	Hybrid ABOX encoder connection
	X23, X24: Digital inputs/outputs
	X23, X24 assignment

	Wiring diagram
	Connection cable
	Pin assignment M12 socket
	Pin assignment M12 connector (connection to X23 of hybrid ABOX)
	Pin assignment M12 connector (connection to X24 of hybrid ABOX)





	7 Safety functions of the S12 safety option
	STO – Safe Torque Off
	Description of the function
	Activation
	Status
	Parameter

	SS1(c) – Safe Stop 1
	Description of the function
	Activation
	Status
	Parameter

	SS1(a) – Safe Stop 1
	Description of the function
	Activation
	Status
	Parameter

	SLS – Safely Limited Speed
	Description of the function
	Activation
	Status
	Error response
	Parameter
	Speed filter

	SDI – Safe Direction
	Description of the function
	Activation
	Status
	Error response
	Parameter

	Safety-related inputs
	Description of the function
	Connection type
	Status
	Error response
	Parameter

	Safety-related outputs
	Description of the function
	Error response
	Status
	Parameter

	Function assignment
	Parameter

	Test mode
	Description of the function
	Activation
	Status

	Coasting time measurement
	Definition
	Description of the function
	Determining the reference value
	Activation
	Parameter


	8 Startup
	General startup instructions
	Startup variants 1 – 3
	Variant 1: Default parameter setting (without "Assist S12" parameterization tool)
	Variant 2: Independent operation (no connection to PROFIsafe)
	Variant 3: With PROFIsafe connection

	Setting the safety function parameters
	Requirements
	Parameter setting procedure

	Startup of the fieldbus and the higher-level F-PLC
	Requirements
	Setting the PROFIsafe address
	Configuring the S12 safety option in STEP 7
	Configuration of S12 safety option
	F_SIL parameter
	F_CRC_Length parameter
	F_Block_ID parameter
	F_Par_Version parameter
	F_Source_Add parameter
	F_Dest_Add parameter
	F_WD_Time parameter
	F_iPar_CRC parameter



	Verification and validation
	Overview
	Verification and acceptance protocol
	Validation
	Procedure
	Structure of the acceptance protocol



	9 Assist S12
	Structure of the user interface
	Menu bar
	Parameterization steps
	Tool bar
	Parameterization window
	Plausibility error indication
	Status bar
	Change password

	Data management
	Project-relevant files
	Data management with non-configured S12 safety option 
	Data management with configured S12 safety option 

	Functional description
	Parameter setting procedure
	Establishing a connection
	Parameterization
	Validation

	Device data
	Status displays
	Display and status of the safety functions
	Overview
	Safety function status
	F-DI inputs
	F-DO outputs
	Test mode
	Application coasting when selecting STO

	Process data
	Encoder
	Error memory

	10 Data exchange with higher-level controller
	Introduction
	F periphery access of the S12 safety option in STEP 7
	F periphery DB of S12 safety option
	PASS_ON
	ACK_NEC
	ACK_REI
	ACK_REQ
	PASS_OUT
	QBAD
	DIAG

	F user data of S12 safety option
	F process output data
	F process input data

	Activation examples for the S12 safety option 


	11 Response times
	12 Service
	Diagnostics LEDs
	"FDI.." LEDs
	"FDO.." LEDs
	"F-FUNC" LED
	"F-STATE" LED

	STO jumper plug
	X71F plug connector for safety-related disconnection (option)
	Error states of the S12 safety option
	Error in the safety section
	PROFIsafe timeout
	Safety diagnostics via PROFIBUS DP
	Diagnostic messages of the PROFIsafe layer

	Safety diagnostics via PROFINET IO
	Diagnostic messages of the PROFIsafe layer


	Diagnostics with Assist S12
	Status displays
	Error memory

	Device replacement
	Data backup
	Device replacement depending on the operating mode
	EBOX device replacement
	Open
	Closing
	Startup with replaced EBOX
	S12 in autonomous operation
	S12 in fieldbus operation


	Device replacement of ABOX with/without EBOX
	Startup of the replaced ABOX or of the entire device


	Error table of the S12 safety option

	13 Parameter description
	General information
	10122.7 IO error effects
	10122.10 PROFIsafe fieldbus
	10122.2 Encoder type
	10122.8 Maximum motor speed (n1)
	10122.9 Minimum motor speed (n2)

	F-DI
	Safety-related digital inputs
	10123.2 – 10123.5 Connection type
	10123.10 –10123.17 Input filter time (t1)
	10123.6 – 10123.9 Discrepance time (t2)

	Diagnostics
	10123.18 F-DI pulsed sensor supply
	10123.19 –10123.26 Crossfault monitoring
	10123.28 –10123.30 F-DI. switch test


	F-DO
	10124.6 F-DO-STO line diagnostics
	10124.9 F-DO-STO test duration (t1)
	10124.12 F-DO-STO wire break monitoring 
	10124.2, 10124.3 F-DO0/1 connection type
	10124.4, 10124.5 F-DO0/1 line diagnostics
	10124.7, 10124.8 F-DO0/1 test duration (t2, t3)
	10124.10, 10124.11 F-DO0/1 wire break monitoring

	STO
	10125.3 STO delay (t1)
	10125.2 STO status display delay (t2)
	10125.4 Permitted coasting time (t3)

	SS1
	10126.2 Function
	10126.3 SS1c delay (t1)
	10126.6 SS1a ramp monitoring delay (t2)
	10126.5 SS1a ramp time (t3)
	10126.7 SS1a distance to ramp (n1)
	10126.4 SS1a STO function selection delay (t4)

	SLS 0, 1, 2, 3
	10128.2 – 10131.2 Function
	10128.3 – 10131.3 Limit speed, positive (n1)
	10128.4 – 10131.4 Limit speed, negative (n1)
	10128.5 – 10131.5 Distance to limit speed (n3)
	10128.6 – 10131.6 SDI function

	SLS (general)
	10127.4 Ramp monitoring delay (t1)
	10127.2 Ramp time (t2)
	10127.3 Distance to ramp (n4)
	10127.5 Error response to overspeed
	10127.6 Speed filter
	10127.7 SDI tolerance

	Function assignment
	Safety-related inputs
	10132.3 – 10132.10 F‑DI0 – FDI7 interlocking
	10132.11, 10132.14, 10132.17, 10132.20, 10132.23, 10132.26, 10132.29, 10132.32  Function of F‑DI0 – FDI7

	Safety-related outputs
	10132.35, 10132.36 Function of F‑DO0/1



	14 Application examples
	Example 1: Independent operation
	Example 2: PROFIsafe connection

	15 Technical data
	Safety characteristics
	Overall component: S12 safety option
	Extended safety class for safety-related digital inputs and outputs
	MOVIFIT® FC
	MOVIFIT® MC

	Technical data: S12 safety option
	Voltage supply
	Safety-related inputs
	Sensor supply of pulse outputs
	Safety-related outputs
	Encoder interface
	Ambient conditions

	Technical data MOVIFIT® MC (safety technology)
	Technical data MOVIFIT® FC (safety technology)

	Index

