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Preliminary remarks

The Functional Examples dealing with “Safety Integrated” are fully
functional and tested automation configurations based on | DT & IA
standard products for simple, fast and inexpensive implementation of
automation tasks in safety engineering. Each of these Functional Examples
covers a frequently occurring subtask of a typical customer problem in
safety engineering.

Aside from a list of all required software and hardware components and a
description of the way they are connected to each other, the Functional
Examples include the tested and commented code. This ensures that the
functionalities described here can be reset in a short period of time and
thus also be used as a basis for individual expansions.

Important note

The Safety Functional Examples are not binding and do not claim to be
complete regarding the circuits shown, equipping and any eventuality. The
Safety Functional Examples do not represent customer-specific solutions.
They are only intended to provide support for typical applications. You are
responsible for ensuring that the described products are correctly used.

These Safety Functional Examples do not relieve you of the responsibility
in safely and professionally using, installing, operating and servicing
equipment. When using these Safety Functional Examples, you recognize
that Siemens cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Functional Examples at any time without prior notice. If there are any
deviations between the recommendations provided in these Safety
Functional Examples and other Siemens publications - e.g. Catalogs - then
the contents of the other documents have priority.
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Warranty, Liability and Support

We do not accept any liability for the information contained in this docu-
ment.

Any claims against us - based on whatever legal reason - resulting from the
use of the examples, information, programs, engineering and performance
data etc., described in these Safety Functional Examples shall be excluded.
Such an exclusion shall not apply in the case of mandatory liability, e.g. un-
der the German Product Liability Act (“Produkthaftungsgesetz”), in case of
intent, gross negligence, or injury of life, body or health, guarantee for the
quality of a product, fraudulent concealment of a deficiency or breach of a
condition which goes to the root of the contract (“wesentliche Ver-
tragspflichten”). However, claims arising from a breach of a condition which
goes to the root of the contract shall be limited to the foreseeable damage
which is intrinsic to the contract, unless caused by intent or gross negli-
gence or based on mandatory liability for injury of life, body or health. The
above provisions do not imply a change in the burden of proof to your det-
riment.

Copyright© 2009 Siemens | DT. The reproduction or transmission of these
standard applications or excerpts of them is not permitted without the ex-
press written permission of Siemens | DT.

For questions regarding this application please contact us at the fol-
lowing e-mail address:

applications.erlf.aud@siemens.com
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2.1 Functional example description

At present, the following safety functions are integrated in SINAMICS S120
drives according to IEC 61800-5-2:

Name

Function

Description

STO

Safe Torque Off

Safe disconnection from the torque-forming
energy supply to the motor.

Restarting is interlocked via the switch-on
inhibit. (Stop function of Category 0 acc. to
EN 60204-1)

SBC

Safe Brake
Control

SBC is only used with existing motor brake,
the motor brake is connected via the outputs
at the performance connector.

SBC always responds in conjunction with
STO or when internal safety monitors re-
spond with safe pulse suppression.

SS1

Safe Stop 1

Fast and safely monitored drive stopping at
the OFF3 ramp.

Upon expiry of a delay time resp. reaching
the shutdown speed, transition to STO.
(Stop function of Category 1 acc. to

EN 60204-1)

SS2

Safe Stop 2

Fast and safely monitored drive stopping at
the OFF3 ramp.

Upon expiry of a delay time, transition to
SOS; the drive remains under control. (Stop
function of Category 2 acc. to EN 60204-1)

SOS

Safe Operating
Stop

This function is used to safely monitor the
drive standstill position; the drive remains
under control.

SLS

Safely-Limited
Speed

Safe drive speed monitoring.
Parameterizable shutdown response with
limit violation.

SSM

Safe Speed
Monitor

Safe display of speed limit violation (n < nx).

These extended safety functions can be activated both via PROFIsafe with
PROFIBUS or PROFINET and via a terminal expansion module TM54F. In
the present example, the safety functions are activated from a SIMATIC F-
CPU via PROFIBUS, via the PROFIsafe telegram.

| DT Safety Integrated
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Extended safety functions which have been integrated in the SINAMICS
S120 drives shall be activated via PROFIsafe with PROFIBUS. Both drives
use different safety functions. The F-CPU is responsible for the safety-
related logical processing of the input signal. The F CPU acts as F master
and as PROFIBUS master.

This functional example is based on the SINAMICS S120 training case
(6ZB2 480-0BA00) and the SAFETY training case.

The following picture provides a sample overview of the machine
configuration assumed.

Safety door 1

Drive 1

5

Emergency
switch -S1

Safety door 2

The following safety functions are the basis for further considerations.

Safety
function

Description

Reaction

SF1

Actuates the emergency stop
button

Fast stopping of drive 1 and
drive 2 -> then pulse
suppression

(SS1)

SF2

With an open protective door 1,
the drive 1 may not exceed a
maximum speed

Speed monitoring on Drive 1
(SLS)

SF2

With an open protective door 2
the drive 2 may not exceed a
maximum speed

Speed monitoring on drive 2
(SLS)
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Hardware overview

T
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door!  safety Resat
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This functional example shows the activation of the safety functions SS1
and SLS via PROFIsafe with PROFIBUS on a SINAMICS S120 drive

group.

The drive group in booksize format comprises an infeed unit and a Double
Motor Module. The motor is controlled via a Control Unit CU320. The ex-
tended setpoint channel is used to specify the speed. The two independent
servomotors are controlled via the Double Motor Module. A Smart Line
Module serves as infeed unit.

The safety-related signals are sensed via failsafe F-CPU inputs and
evaluated in the F-CPU. The drive-integrated safety functions in each drive
of the SINAMICS S120 drive group are individually activated via the failsafe
PROFIsafe communication.

Upon emergency stop request, both drives are stopped by the drive-
integrated safety function SS1.

Each drive is assigned a protective door. When the corresponding protec-
tive door is opened, the speed of the relevant motor is safely monitored for
the preset speed limit value (SLS). The speed is reduced by the non-

failsafe setpoint channel. The other drive is not influenced. As a fault reac-

tion of SLS when the safe speed is exceeded, STOP C (SS2 - SOS) is
triggered on the relevant drive.
Other functional examples describe further variants used to activate the

drive-integrated safety functions using the terminal expansion module
TM54F and the activation via PROFIsafe.
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2.2 PROFIsafe communication
Each drive with configured PROFIsafe slot in the drive unit represents a
PROFIsafe slave (F slave) with failsafe communication to the F master (F
host) via PROFIBUS.
A separate PROFIsafe telegram is created for each drive (PROFIsafe slot).
This telegram has a length of 6 bytes for each drive. The first two bytes
comprise useful safety data.
The F-CPU outputs the following control signals to the drive:
F-CPU -> Drive
PROFIdrive Safety Block 1 (F Process Data)
Byte O Byte 1
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Int. SLS | sLS
STO | SS1 | SS2 | SOS | SLS | Res. | Res. | Ew. Res. | Limit | Limit | Res. | Res. | Res. | Res. | Res.
ACK sel. sel.
® PROFIsafe Output Data
The drive returns the status of the safety functions to the F-CPU.
Drive -> F-CPU
PROFIdrive Safety Block 1 (F Process Data)
Byte 0 Byte 1
0 1 2 3 4 5 6 7 0 1 3 4 5 6 7
Power | 51 | 552 | S0S | SLS | oo | res. | M | ges | SES | SLS | 59 | ne. | Res. | Res. | ssm
rem. act. act. act. act. es. €S- | Ev. €S- | Limit | Limit i?e%' es. es. es.

® PROFIsafe Status Data

Note

2.3

Non-used drive-integrated safety functions must be deselected by a high
signal.

Advantages / customer benefits

e Convenient activation of the drive-integrated safety functions

e Convenient setup through standardized technology

e The existing system can be quickly and easily extended.

e Space-saving and low-cost setup through integrated safety functions —
no additional hardware required

e This allows to implement complex safety concepts.
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3 Components Required
3.1 Hardware components
SAFETY training case (major compaonents)
Component Type MLFB/order data No. | Manufactu
rer
SITOP power supply SITOP SMART 120W 6EP1 333-2AA01 1 Siemens
CPU 315F-2 PN/DP 6ES7 315-2FH13-0ABO 1 Siemens
SIMATIC S7-300 CPU i
SIMATIC Micro Memory Card, | g7 953.8 120000 | 1 | Siemens
512KB
SIMATIC S7 failsafe input SM 326 F-DI 24 6ES7326-1BKO1-0ABO | 1 | Siemens
module
SIMATIC S failsafe output SM 326 F-DO 8 B6ES7 326-1BF40-0ABO 1 | siemens
module
SINAMICS failsafe Terminal TM54F 6SL3050-0AA00-3BA0 1 | Siemens
Module
Drive-CLiQ Cable, gray, metal plug 6FX2002-1DC00-1ACO 1 Siemens
Protective door simulation Toggle switch 0-1, latching, 3SB2000-2AB01 2 Siemens
switch 16mm, black
S2 and S3 Holder with solder pins 3SB2908-0AB 2 Siemens
Emergency stop Mushroom bushbutton, red, 3SB2000-1AC01 1 Siemens
control device 16mm
s1 Holder with solder pins 3SB2908-0AB 1 Siemens
Pushbutton, flat_ button, 16mm, 3SB2000-0AGO1 1 Siemens
Reset button white
sS4 :
Holder with lamp sopket, lamp 3SB2455-1B 1 Siemens
and solder pins
; Type PO595-0 Style 0207
Load t -
oa re5|580rs 1kOhm 1W Power metaloxide film 1 Yagggeru
R1.R resistors P
_ , ST 2,5-QUATTRO-TG 3038451 8 P IDEE
Terminals for load resistors Contact
(R1..R8) Phoenix
Component plug P-CO 3036796 8 Contact
WID_MET_SHT_1K2_+-
Load resistor R9 SMA0207 1K2 1% TK 1%_600mW_+50ppm_02 1 Beyschlag
07
KLEMMEN_ZUB_LEERSTECKE
Terminals for load resistor R TYP1 GRAU 280-801 1 WAGO
(R9) — —
KLEMME_4-LEITER_GRAU 280-686 1 WAGO
SINAMICS training case
Component Type MLFB/order data No. | Manufactu
rer
SINAMICS training case S120 CU320 6ZB2 480-0BA00 1 SIEMENS
| DT Safety Integrated Page 9/53 MC-FE-1-006-V11-EN
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Note The functional example has been tested using the listed hardware
components. Alternatively, you can also use other components providing
the same functions. In such a case, you may have to use another
parameterization and another component wiring.

3.2 Software components
3.2.1 Engineering software
Table 3-1

Component Type MLFB/order data No. Manufacturer
STEP 7 V5.4 SP4 6ES7810-4CC08-0YA5 1 Siemens
S? Distributed Safety Program- | V5.4 SP4 6ES7833-1FC02-0YA5 1 Siemens
ming
S7 F Configuration Package V5.5 SP5 1 Siemens
STARTER V4.1 SP2 6SL3072-0AA00-0AGO 1 Siemens
Drive ES Basic V5.4 SP3 6SW1700-5JA00-4AA0 1 Siemens

Or as an alternative to the STARTER & DRIVE ES Basic software:

SIMOTION SCOUT V4.1 SP2 6AU1810-1BA41-1XA0 | 1 | Siemens

3.2.2 Firmware

All SINAMICS components must be provided with Firmware Version V2.5
SP1 (or later).

| DT Safety Integrated Page 10/53 MC-FE-I-006-V11-EN
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4 Configuration and Wiring
4.1 Overview of the hardware configuration
T
Llbogelee]
T

Basic configuration

iy

1 Emeargancy
switch
Safety Resat
Door 2

Beitrags-ID: 29056318
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4.2

421

24V
L+ M

Hardware component wiring

Control voltage wiring

315F-2 PN/DP

MR

MN—o

o Qv

Emergency
switch

bt

-S2
Safety
door 1

F-DI 24
H 1
HO 21
02
HO 22
04
0 24
™ 2 0
s
02,
6
2 enip
07
-0 8 F-DI3
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F-DO 8
O 21
o 17
O 37
0 22
Lo 19
0 39 [m]
F-DO0
60
m]
F-DO 1
90O
11
F-DO2
12
28
F-DO5
29
FDO7 34 [}

Wireing safety training case
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4.2.2 DRIVE-CIiQ connection
CU320 DMM
—DRVE —DRVE
CLiQ CLiQ
-X100 -X200

8 -X101
-X102

-X103 I
PROFIBUS
-X126

- —

___F

E ; -X201
-X202

-X203

L

Antrieb 2
Antrieb 1

— _ ]

DRIVE-CIiQ connection
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4.3 Important hardware component settings

In the present functional example, the PROFIBUS interfaces for F-CPU and
SINAMICS S120 are used for programming and exchanging PROFidrive
data as well as failsafe signals.

431 Bus interfaces

Programming device / PC
e PROFIBUS address =0

e As the F-CPU used is the bus master, the PROFIBUS interface of the
programming device may not be the only configured master on the bus
(the field “PG/PC is the only master on the bus“ may not be ticked).

=
PHDHBUSI

— Station Parameters
[ PGAPC iz the only master on the bus

Address: IU _I?

[ Check address

Timneot; 1z -

— Metwork, Parameterz

Transmiszion rate; | 1.5 Mbps - I

Highest ztation address: 126 -
Profile:
Standard
Univerzal [DP/FRS]
lzer-Defined

Bus Parameters. . |

— Hetwark Eonfiguration

[T Uzethe fallowing network: configuration

t azter |1 3: Slawes: |1 3:

()% I Drefault | Cancel | Help |
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SINAMICS S120 CU320
e PROFIBUS address =3

e The PROFIBUS address is set via the HW Config and must correspond
to the DIP switch setting on the CU 320.

r Module

Beitrags-ID: 29056318

Order number:
Farmily:
DF slave lpe:

Diesignation:

—&ddresses

Diagnaostics address:

Address for "Slot" 2

¥ | SYHE-cphle

~ SYMC/FREEZE capabilities

Comment;

SIMATIC 315F-2 PN/DP CPU
e PROFIBUS address =2

Properties - MPI/DP - {RD;/52.1)

Short Dezcription:

Mame;

—Interface
Tvpe:

Address:
Metwork ed:

LComment:

x
General I Configuration I |zochronous Operation I Data Exchange Broadcast - Dverview
BSL3040-0xA00-Oxex [S71:20)
SIMAMICS
SIMNAMICS 5
SIMNaMICS_S5120_CU320
—Mode / master system
|2044 PROFIBUS... | 3
|2D43 IDF'-Masters_l,lstem (1]
¥ EREEZE-capatble ¥ Response monitaring
Cancel | Help |
X
General | Addrezzes I Operating Mode I Configuration | Clock |
MPI/DF
|MPI/DP
I PROFIBUS hd I
2
Tes Properties... |
Cancel | Help |
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4.3.2 Prerequisites for operation

e The SIMATIC components have been installed and interconnected. The
PROFIsafe addresses of the failsafe input and output modules must be
set via DIL switch; see Chapt. 6.2 Failsafe

¢ All components are connected according to Chapter 4.2 Hardware com-
ponent.

e The DRIVE-CIiQ topology of the SINAMICS components is maintained.

e The motors are connected to the Motor Module via performance and en-
coder cables.

e The Motor Module has been properly connected to the infeed unit (DC
link and control voltage DC 24 V).

e The infeed unit is connected to the power supply.

e The components are supplied with DC 24 V.

| DT Safety Integrated Page 16/53 MC-FE-I-006-V11-EN
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5.1
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Overview and Operation

Description of operation

F-CPU + F-DI + F-DO o

+
PROFlsafe

5 |

-S2 =

: -s8
ke
-S1 S3 -S4

Hardware overview

The switches -S1 to -S4 are located on a switch box included with the
safety training case which allows to select the different safety functions.
The switches -S5 bis —S9 are located on a switch box included with the
SINAMICS training case. These switches allow to activate / deactivate the
drives, preset different speeds, start the test function for the safety func-
tions and acknowledge pending errors.

Before you can traverse the drives, unlock the emergency stop button -S1.
The switch -S5 activates both drives (OFF1). with -S6 you can toggle be-
tween the speed setpoint 0 and 800 rpm (drive 1) resp. 333 rpm (drive 2).
Pending alarms on the SINAMICS can be acknowledged with —S7 — except
safety alarms which have to be acknowledged failsafe via -S4. The cycli-
cally performed test stop for the safety functions is activated via S8.

With a closed protective door 1 (switch —-S2), the drive 1 rotates at
n=800 rpm. When opening the protective door 1, a data set switchover is
performed in drive 1 and the setpoint speed is n=20 rpm for drive 1. With an
open switch -S1, the safety function SLS is activated in drive 1. When clos-
ing the protective door 1, speed n=800 rpm is preset again. Drive 2 is not
influenced.

With a closed protective door 2 (switch —S3), speed setpoint n=333 rpm is
preset for drive 2. When opening the protective door 2, the drive 2 is set to

| DT Safety Integrated Page 17/53
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n=33 rpm through data set switchover. With an open switch —S2, the safety
function SLS is activated in drive 2. When closing the protective door 2,
speed n=333 rpm is preset again. The drive 1 is not influenced.

When actuating the button —S9, the drives are supplied with a higher set-
point value independently of the protective door position. With drive 1, this
is n=1000 rpm and with drive 2 n=666 rpm. With an open protective door,
the SLS limit value is violated and the affected drive is stopped with internal
SS2 (Stop C) and switched to SOS with n=0 rpm. In order to further trav-
erse the drive, the reaction triggered by the internal SS2 (Stop C) must be
acknowledged via den reset button —S4.

5.2 List of input signals

Digital SINAMICS inputs

DIO -S5 Drive 1/ drive 2 Activate / deactivate drive

Switch over speed setpoint (fixed

DI1 -S6  Drive 1/ drive 2 setpoint) Bit 0

DI2 -S7  Drive 1/ drive 2 Acknowledge alarms
DI3 -S8 Drive 1/ drive 2 Trigger test stop
Dl4 -S9  Drive 1/ drive 2 Setpoint increase with SLS

Failsafe inputs on the F-DI module

F-DI0 -S1 Emergency stop button Drive 1 & drive 2: SS1
F-DI1 -S2 Protective door 1 (for drive 1)  SLS

F-DI2 -S3 Protective door 2 (for drive 2)  SLS

Failsafe acknowledgement (drive 1 &

F-DI3 -S4 Acknowledgement button 2) and depassivation (all F slaves)

Note The drives can only be traversed with activated infeed unit and loaded dc
link.

| DT Safety Integrated Page 18/53 MC-FE-I-006-V11-EN
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6

6.1
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Sample Project

This Chapter describes how to parameterize the individual components.
Both the STARTER and DRIVE ES Basic, and SIMOTION SCOUT can be
used as engineering software for the SINAMICS S120.

SIMOTION SCOUT was used to create this example. STEP 7 and distrib-
uted safety are required to program the F-CPU.

The following paragraph describes how the software project belonging to
this functional example was set up.

Passwords

To simplify matters, a common safety password for program and hardware
is used for the SIMATIC components in the project. A common password
for the drives is also used for the safety configuring of the SINAMICS com-
ponents.

o Safety password on F-CPU: "0"
o Safety password on SINAMICS: "1"

We recommend that you change these passwords in real applications !
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6.2 Failsafe controller hardware configuration
Description Remark
[ SIMATIC Manager - [MC_FE_I_006_V11_EN - D:\MC_FE__1]
% File Edt Insert PLC ‘“iew Options ‘window Help
Dﬁ‘-l%‘-‘ﬁ|g{,|§ag|ﬁ||a 5| % | & |] < NoFiter > AW e E BE
In the SIMATIC Obiject name | Symbolic name [ Type [ Sie
g SIMATIC 30001) SIMATIC 300 Station
Manager, entera 28 ) i e
SIMATIC 300 station in B B8 e 0FIBUSH] PROFIBLIS 7654
the pl’OjeCt E Globales Schiffeld - Gilobal labeling field
E“] Station  Edit  Imsert PLC ‘Wiew Opkions  Window Help
D2eE & peda o 8
-
1 <] [ Eind |
2 CPU 315F-2 PN/DP
In the HW Conflg el ABnP Profile: IStandard
! X2 ] :
completely create and o] Pk i £ CPU-300
; - — w13 CPU 312
parameterize the sta- 3 I e
tion ¢ |[§ FoizDCoay ‘Tj"r__l phashe
: 5 || FoOS:DC2aw/2h [
& Eg CPU 313
=13 CPU 3130
For this, move the ; [ -3 CPU 313C:2DP
modules included in _I;l Sg o L
. .
the parts list from ll_l : ED CPU 214 IFM
Chapt. 3.1 Hardware - CPU 314C-2 DP
comgonent via ES 0w -3 CPU 314C-2FP
; -3 CPU 315
Drag&Drop from the 3I0t A Modue N L T T i gt
catalog screen to the "2 |[fl CPU 315F-2 PN/DP [6ES{VZ 6 gg EEH EEE;S;DP
configuration screen. ::’ Kfﬁﬂ ﬁ; = (1 CPU 715F 2 PN/DP
Perform address set- A s BT - BES7 315-2FH10-0480
tings for the DP inter- 3| IS0 BE62 oIt
; ; 4 FOIZ4:DC24Y EES? 0.9 0.3
face as described in TE FDOGDC24v/24 BES? 10..1[10..1
Chapt. 4.3. 0
7
g
]
10
11
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Description

Remark

Configuring the F-CPU

In the Properties
screen of the F-CPU,
activate the access
protection for the F-
CPU in the Protection
tab and protect with a
password.

Activate safety
program ("CPU
comprises safety
program.”)

Properties - CPU 315F-2 PN/DP - (R0D/S2)

Cycle/Clack Memary I Retentive Memary I Intermupts I Time-of-Dray Interrupts I Cyclic Interpts
General |
Diagriostics/Clock,

— Protection level
{* 1: Access protect. for F CPU
¥ Can be bypassed with password

£ 2 \Write-prataction

€ 3 White-/read protection

Fassword:

Startup |
Pratection

| Communication I

x|

Synchronous Cycle Intermupts I

F Parameters I Web

— Mode

Im:xxxmm

Enter again:

v CPU contains safety
program

" Process mode

Fermizsible: cycle increase via
fest functions: | 5 iz

" Test mode

Cancel Help

Configuring the F-DI
module.

Configure PROFIsafe
address acc. to DIL
switches.

Properties - FDIZ4xDC24Y - (RO/54)

General | Addrezzes  Parameters

Parameters

Walue

(=45 Parameters

—[Z] operating mode

—[£] F_source_address

—[£] F_dest_address

—[£] DIP switch setting i9...... )
[£] F-monitoring time {ms)

Safety mode

2000; CPU 315F-2 FNJ/DP
199

ao11000111

2500

Configuring the F-DI
module.

Configuring F-DI 0
(channel 0, 12)

Properties - FDIZ4xDCZ4Y - (RO;/54)

Gereral | Addreszes  Parameters

—[Z] Behaviar after channel Faults
=H=5] Supply group 1vs [ 3vs

—[Z] sensar supply via module
[Z] short-circuit best

EHE channel 0, 12

[Z] Activated

[£] Evaluation of the sensars
E] Type of sensor inkerc, .,
[£] Behavior at discrepancy
[Z] Discrepancy time {ms)

Parameters Walue
E‘l—-.‘ﬂ Module parameters
—[£] Diagnostic inkerrupt ]

Passivate the entire module

[v]

1002 evaluation

Z channel equivalent

Supply last valid value

100
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Description

Remark

Configuring the F-DI
module.

Configuring F-DI 1
(channel 1, 13)

Configuring F-DI 2
(channel 2, 14)

Configuring F-DI 3
(channel 3, 15)

Configuring F-DI 5
(channel 5, 17)

Properties - FDIZ4xDCZ24Y - (ROD/54)

Eenerall Addresses  Parameters

Parameters

W alue

-2 Channel 1, 13

2] Activated

—[£] Evaluation of the sensors
—[Z] Tvpe of sensor interc...,
—[Z] Behavior at discrepancy
_[Z] Discrepancy time {ms)
== Channel 2, 14

2] Activated

—[£] Evaluation of the sensors
—[Z] Tvpe of sensor interc...,
—[Z] Behavior at discrepancy
_[Z] Discrepancy time {ms)
== Channel 3, 15

2] Activated

—[£] Evaluation of the sensors
—[Z] Tvpe of sensor interc...,
—[Z] Behavior at discrepancy
L [Z] Discrepancy time (ms)
=HH Channel 4, 16

—[Z] Activated

—[£] Evaluation of the sensors
—E] Type of sensor interc., ..
—[£] Behavior at discrepancy
[£] Discrepancy time {ms)
=3
—[Z] Activated

—[£] Evaluation of the sensors
—E] Type of sensor interc., ..
—[£] Behavior at discrepancy
[£] Discrepancy time {ms)

1ooZ evaluation

2 channel non-equivalent

Supply last walid walue

100

1ooZ evaluation

2 channel equivalent

Supply last walid walue

100

lool evaluation

1 channel

1001 evaluation

1 channel

Configuring the F-DO
module.

Configure PROFIsafe
address acc. to DIL
switches.

Properties - FDOBKDC24Y¥ /24 - (RO/S5)

Generall Addrezzes  Parameters

Parameters

Walle

[ 24 Parameters

—[Z] ©perating mode

F-parameters

—[Z] F_source_address

—[Z] F_dest_address

—[Z] DIP switch setting (9...... )]
[Z] F-monitoring time {ms)

Safety mode

2000; CPU 315F-2 PNIDP

200

Qo1 1001000

2500
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Description

Remark

Configuring the F-DO
module.

Configuring F-DO 7
(signal light)

Propetties - FDOBRDCZ24Y /24 - (RO/S5)

Generall Addiesses  Parameters

Parameters Walue

Ll

L[£] Diagnostics: wire break
- DO channel 2

[Z] Activated

[£] Diagnostics: wire break

=5 DO channel 3

[Z] Activated

[£] Diagnostics: wire break

EH_F DO Channel 4

[Z] Activated

[Z] Diagnostics: wire break,

EH_F DO Channel 5

[Z] Activated

[Z] Diagnostics: wire breal,

EH_F DO Channel 6

|:[§] fictivated

[£] Diagriostics: wire break

=H_§ DO Channel 7

[Z] Activated

L[]

[£] Diagnostics: wire break

[+]

Cancel Help

Enter SINAMICS S120
CU320 on the
PROFIBUS.

Set Profibus address 3.
Select device version
2.5.

By Staton Edt et BLC Vew Ootions Widow o
D@28 & & | e dd DO E e

TR

LPU 315 -2 PH/DP

PROFBUS( DF Masinspstom 1]
3] SINAM)

Pot T

FOLADC28V

| - F
= LT
Bt |Srandud =l

% (] Nehwh. Compornts |
% (L Sewrn sybem
® 1 SIMADTN
% SIMATIC
#- SIMODANE
® ) SMOREG
& () SIMOVERT
£ simanacs
SIMOTION G622
SIMOTION 42 SM150
w0 Sinaacs G120

SIRAMICS 3150
SINUMERIE <10

SINUMERIK N5
SINAMICS 5

_l:J 0 SINAMICS G120/G150
. i 3

=:Im o # () Svatchwg Devces
st | [ mosde Lo e M |1 |a. | commen PROFIBUS-PA
1 o1 ||+ 2 PRoAnET 10
2 |[LCPU 315 2 PR/ H@ £ SIMADYN D
AT AR ST [} . SIMATIC 300
A A # [l SMATIC 400
Al A s e % il SIMATIC FE Rved Conbsol 20400 _
3 % B SIMATIC FC Statin
|| oence 7] [N ] = |ls @ smaTic Toc =l
5|l roosoczevas  [msr 1o 1103 CELI00 D Do (1200 - x|
3 [SINAMICS 5120 CLUX20 OF Shave. Drive £5 £ SIMOTION
| Intesface. Cpcheal and Aryclical Communication.
! rl | ochrerus Miat, Dot Fachangn Bkt
Press L tn ges Hep. T T ol
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Description

Remark

Store and compile HW
Config

Load HW Config into
the F-CPU.

B | | dim

6.3

SINAMICS configuration

First, commission the hardware included in the drive system and set up the
required movement functions.

Hardware commissioning

Description

Remark

Double click on
commissioning to
open the STARTER
program.

Bp Fie Edt Insat PLC View Options Window Help

D[y = wl %=

[ < MoFiter >

A% | BEEBEM |

= B MC_FE_I_D0G_V11_EN
=@ SIMATIC 300(1)
- [@ cPu MsF2 NP
= SINAMICS_5120_CU320

& SINAMICS_5120_cU320

Symbolic name

Size | Author

Commissioning 10:20:44 AM

Go online.

il

Perform the
automatic first
commissioning for the
drive group.

Automatic Configuration

Status of the drive unit:

Runting operation:

|First commiggioning

Waiting for START

Start automatic configuration |

Select "Servo" as
drive object type.

Configuration of drive object type y

[Diive Object Type |

— Selection of the supported drive object types

% Servo " Wector
Drive Drive Object Type Identification
Drrive 1 Servo - Iclerttification via LED
Drive 2 Servo - Ileritification via LED

Hilfe |
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Description

Remark

Complete the

Automatic Configuration x|

automatic
configuration.

Status of the drive urit IIn\tiaIization finished

Running operation:

Automatic configuration haz been completed

Sitart automatic cantiguiation

Go offline and “Store
and compile”

%l = (%

Reconfiguring both
drives

B Pt Edl lmed Togel wrtem View Oglions Windom Hel

BASIMOTION SCOUT - MC_FE_IDOG_VIT_EN - [SIRAMICS_S120_CUJHL.SEAVD_O2 - Configuration]

|| o) @ qe e ] 0] | = | il | Rl el o | 0]

T o o s e A e Y |
|89 | | | m|E(EE | =5 |[Sene A E |
In the project B L0081 EN [ | omtwssten  eciasmnos CorigueD05. ||| MMO0SS || it |
. W) Creste new device
navigator, open the S el e o ot 05 P |
configuration screen " el Copasien | Dive deasn| © J s | o] bcadit-saig]
. . 3 Grarion Hame: FEoe Dikve objects fpe: SERVE (1)
W|th nge 1 : ;'I':'d"vﬂ'" Dirvm bpect e | — Conmreltype Spaad conncl v encoder] (21
(SERVO_02). 1 R e
o 1 Ingatioutind components
L mewtiie SERVD (2t Mokl 2P rd]  SERVO, 02 Erve 8o 1] st s
“Configure DDS* s i e A s
% Insent OCC chams E; Powers urd byper Dicaiin moker okl (1] Encoder evalustion: 5
. e Divvw r o 1 4
starts the guided ] el “atie ot S i ]
reconfiguration. 2 Opemiepttimntip o e e — —
g :::::}mwm - T | Ene o soeaey, 512, 1 Vipo, A/, EnDee. Midkiuan
) » Eﬁ“x SERVD_02 Mekin_SMLS Mk} _Medes | e !
Note: The following b= Rt el L
paragraph only ”_ o ] e i
. { o 080 Mm | i
describes the screens : -
to be changed. __J 2 e | i ] M 9| Eoew | |
Progect [Commond i fy SERVO0R [
5 Svmbslbrowse [ [P0 B cordapa wer dtn ] [ BICO5eves |
Prmsa F1 kg iy [HETLE i ] omine mode IR
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Description

Remark

Reconfiguring both
drives

Under control
structure, activate
"Extended setpoint
channel".

Configuration - SINAMICS_S120_CU320 - Contiol structure

Speed contral [with encoder) [21)

Reconfiguring both
drives

Configure a signal for
“Infeed in operation”
(p0864).

Fixed binector 1 is
used in the present
example.

Configuration - SINAMICS_5120_CU320 - Power unit BICD technology

] Cortrol structure
[l Poweer_unit

CIFPower unit connection
[ Ihatar

[t ator holding brake:

[ 1Encoder

[CIPROFIBLS process 42
1S urnmary
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Description Remark
| Cartral structure Drive: SERWO_03, DDS 0, MDS5 0
[w]Poweer_unit
[w|Foer unit connection . Configure the motor:
. b ator name: IM otor_E
[k atar haolding brake
. . . [CIEncoder = Matar with DRIVE-CLI interface
Reconfiguring drive [Measurement system I~ Readlout mator again
2 [t echanics % Select standard mator from list
[CIFROFIBUS process dz =
[ClSurmmary € Enter mator data

The second drive is
not equipped with a
Drive-CliQ encoder;
the motor must be se-
lected manually.

Motor shown in the
example: Type
1FK7022 - 5AK71 -
1AGO.

Mator bppe: I‘IFK? synchronous motor j

Maotar selection:

Order no. | Rated zp... | Rated tor... | Rated cur... | -
TFEFO1T -mbk 25 B000 Udmin 0.08 Nm 054
TFEFO1 1wk - B000 Udmin 0.08 Nm 0E5A
1 | | LI TFRF 01 B-nbk 25w B000 Udmin 016 MNm 054
TR0 G-k Tt B000 Udmin 016 MNm 0esa b
TFRFO22-mis K, 2ot E000 Udmin 0.6 Nm 144
SO0 LA 0.6 N

TFEF032-wAF 2-ram 3000 Udmin 1 Mm 164
TFEF032-wAK. T s G000 Udmin 0.8 Nm 134
TFEF033-0AF 2u-nan 3000 Udmin 1.2 Mm 24

TFEFO33-0AK T w-wu E000 Udmin 0.9 Mm 154
TREF 034 -0AF 2w 3000 Utrmiv 1.45 M 184

TRE O3 w7 - E000 Usmin 1 M 1.3A

TFE 7040w 7w B000 Usmin 1.1 Nm 1.7 4

TR 7MA 2w F 2 w-sestst SN0 Amine 2 R M I ARA _ILI
A 3

< Back I Lontinue > I LCancel Help |

Reconfiguring drive
2

Like the motor, you
must also manually
select the encoder
using the type num-
ber (MLFB).

Encoder Selection via Motor Order Number x|

The encoders listed below are available for the selected listed mator.
Select the relevant encoder via the motor order number,

totor encoder selection:

Type [order no. Encoder type Rezalution Code number
TR ot 4E EnDat absolute 2043 5/R 2051
TR - wGE EnDat absolute I25/R 2052
TR - H EnDat absolute B125/R 2053
TR -t EnDat absolute 165/R 2054
TFE T e i 25 e Rezolver n-zpeed 1003
TR T w2 T e Rezolver 1-zpeed 1001

0K I Cancel
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Description Remark

Select standard
telegram 1 for both
drives. Then change
to “Free telegram —_—
configuring with |y Onaarawieien
BICO". The telegram ey
1 is retained. It can,
however, be later
adapted for the
relevant example.

i

#uvvv&iﬁv{rﬁi
i
i
i

=
]
B

Copyright © Siemens AG 2009 All rights reserved
29056318_mc_fe_i_006_v11_en

For both drives, press
the buttons “Insert .
line* and “PROFIsafe” | |
to create a

PROFIsafe slot.

Then transfer the
configuration to HW
Config.

T
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Description

The telegram
selection and address
assignment have
been automatically
entered in HW
Config. The address
assignment can be
changed here.

Remark

= (0]

1

2 CPU 315F-2 PN/DP

g f;ﬁp _| PROFIEUS[1]: DP-Mastersystem (1]

22 A7 Poit 7

3

4 [ FDI24xDC24v

5 [ FDDBaDC24v/28

5

7

g

9

10

11

4m | (3 SINAMICS_S120_CU320

..| Meszage frame selection / default | address | O address Comment
LI eaia marrace fame J7 £ 8T il &5
i3 | Lvarotiafinad SR
i3 | Lo 58T
FRGF 0 maseags fama J7 PRGSTT T
i3 | Lvarotiaiinad BT
i3 | Lot FELFET

Store and compile the
hardware
configuration.

Then load the
hardware
configuration into the
target system.

As the SLM 5 kW has
no DRIVE-CLIQ
interfaces, the infeed
unit need not be
parameterized.

Notice ! When using a Single Line Module for 1AC 230V (included in
the training cases), adapt the dc link parameters as follows:

p0210: 345V
p1248[0]: 240V
pl1244[0]: 401V

See also FAQ ID: 27038754
Upgrading/replacing a Motor Module in the SINAMICS S120 training case
http://support.automation.siemens.com/WW/view/de/27038754

| DT Safety Integrated

Page 29/53 MC-FE-1-006-V11-EN




Copyright © Siemens AG 2009 All rights reserved
29056318_mc_fe_i_006_v11_en

SINAMICS S120 Fehlersichere Antriebe

Beitrags-ID: 29056318

Movement function commissioning (without safety)

Description

Remark

Configuring both drives

Under control logics, connect
the ON/OFF 1 enable to
digital input 0.

LR
P

!

Configuring both drives

In the control word “Faults /
warnings”, connect the input
“2. Acknowledge faults” to
digital input 2.
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Description

Remark

Configuring both drives

Under setpoint channel /
ramp-up encoder, set the
OFF3 ramp-down time and

the standard ramp-down time.

QIEIELQI_I_J_.LJ_LJ_I_I_.LJ‘_I&F ] 5|7 | B
T A o e L A Y Y e |
R s S e -1 e

= MC_FE_L00E V11N
® | Cruse "
% Create rewr device 000
) Ineat arghe dhive urk
-0 LIRAICS
MIRTOR

SINAMICS_$120_CURD

Eratie spead selzont
T v o B rar O

‘Shst ramgriunction

V2050 B4 5. B0 1».»
Bypss o uhﬁanwuw
OFF) snstlamissing () 21
OFF3 enabie mireng (=
Iriraril wnabies I [e]

Bl amgrfoan o e e
u-nm e 4 B0 FTPACE ()

wl Gl o

Configuring both drives

Press button.

4000.00 ps

0.000 rev/min

A

0.000 rew/min

Erable speed setpoint

DIrZUSD Bit 6. B0: IF1 PROF @)

Start ramp-function generator

F[2080 B & B0 T PROF @
Eppass ramp-function generator .

QFF1 enable missing
OFF3 enable missing

Configuring both drives

Set ramp-down time (p1121)
such that the drive remains
below the SLS limit value
when selecting SLS within
p9551.

The OFF3 ramp-down time
(p1135) is used for
decelerating at SS1.

Simple ramp-function generator

OFF3 ramp-down time:

it H0.300 o

Famp-up time Famp-down
o IE.DDD $_) 5.000 4

10000.000 resmir

Currently effective times for maximum speed
Ramp-up time effective

Ramp-dawn time effective

[ ]

-
10000.000 revmin :
5.00 5
5.00 5
Enable @
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Description

Remark

Configuring drive 1

Specify drive speeds for
normal mode and for the
safety function SLS.

For this, open the relevant
setting screen under drive /

setpoint channel / fixed
setpoints.

B9 Froject Edit Insett Targetsystem View Options Window Help

| Dis(Ezl 8] sl o]zl <l X)) %l
I e [ e A e ey e R |

| 2 ‘.E”J s | B | B Hﬁ[“ [[<Hi fiter> = %) H|

Fixed setpo
E--@ MC_FE_|_DOE_\11_EM F

B Create new device
87 Insert single drive unit
-1 LIBRARIES
=] MONITOR
=ffls SINAMICS_5120_CU320
e Overview
i % Configuration
EI » Topology
- CU_5_003
B Infeeds
El_l |nput/output components
EI_I Dirives
B Ingert diive
=@ SERVO_02
----- B Irsert DCC charts
----- -*- Drrive navigator
----- » Corfiguration
----- » Cortral logic
- Setpaint channel
LS Matar patentiometer
- % [Fized setpoints
-~ % Speed setpoint
- % Speed limit
~ % PRamp-function generator
- % Operloop/closedoop control
% Functions
B Meszages and manitaring
B Commizgioning
% Commurication
- % Diagnostics
SERVO_03
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Description Remark
Configuring drive 1 Foed ol iFwed;f;nniminremwecmni
):lIEiL]LSJUl 722 Bit1, CO/BO: CU ¢ ‘@

Perform the following wirings: I
Bit0: Control Unit DIO I TR R D)
BitL: r9720.4 (SLS deselected) = @T' J
Bit2: Control Unit DI4 W —_— - HEnE
Bit3: 0 Fised value 1 [20.000 wv/nn  ——nlo]o]1

2 oo evion eeedofo|1]o

3 oo mewmin ——ofof1]1
The following fixed values om0
must be entered: 5 pow o ——ola(2fo .
Fixed value 1: ~ 20 rpm E— o = (W -
Fixed value 3: 800 rpm g [o000 revimin  ———(1/0|0]1
Fixed value 5: 1000 rpm 1? ;% 'EV::M :1 E 1 2
Fixed value 7: 1000 rpm 12 0000 wvimn  ——(1|1|0f0

12 0000 [8V/MiN  —]1(0]|1

14 [0.000 tevimin  ——1|1(1(0
Fixed setpoint active p1024 must be 15 J0.000 e e ] ]
connected to p1070 main setpoint.

| 5| nosf B[ 3| €] oo Help

Explanation: When the sig-
nal "SLS deselected" is ac-
tive, the protective door is
closed and high speed is
specified. With a low signal,
the system changes from
high speed to low speed.
When actuating—S9 (DI 4), a
fixed speed of n=1000 rpm is
preset while the drive is run-
ning, independently of the
status of the protective door.
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Description

Remark

Configuring drive 2

Specify drive speeds for
normal mode and for the
safety function SLS.

For this, open the relevant
setting screen under drive /
setpoint channel / fixed
setpoints.

) Project Edit Insert Targetsystem Wiew Options ‘Window Help

| Dis(BE] &l el o)) =] x| =
ATy e s A T AT o e i |

| 29| J.E” ‘%”“momteo = = J|

=

=B MC_FE_|_00E_%11_EN

- ® Create new devics

B Insert single diive urit

=] LIBRARIES

-] MONITOR
Eﬂ, SINAMICS_S120_CU320
e Overview
- » Configuration
- » Topology
M CU_5_003
] Infeeds
1 Inputfoutput components
E_I Drrives

W Insert drive

= SERvO_O02

B SERVO_03
B Insert DCC charts
»ﬁ- Dirive navigator
- % Configuration
% Control logic
=¥ Setpoint channel
> Mator potentiometer
» Fized setpoints
» Speed setpoint
» Speed limit
» Ramp-function generatar
Open-loop/clozed-loop control
Functions
Meszages and monitoring
Commizzioning
Communication
Diagnostics

Fixed setp

0 e O e B
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Description Remark
Co nfigu ri ng drive 2 Fired setpoints | Fived setport intercanniecion |
;l]%‘?m 400000 ps
Bit 1 D
Perform the following wirings: o AR T
Bit0: Control Unit DIO M R
; b
Bitl: r9720.4 (SLS deselected) = @
Bit2: Control Unit DI4 o — [ ]
Bit3: 0 Fived value 1 [EEI0A] revimn  ——dn|ofo|1
2 oo revinn  —Jofo[1]o
3 W ev/min ——r]o]1]1
. ) 1 ﬁﬁﬁg— iev/min ———ln|1|0]|0
The following fixed values s o ein —olilo|y S
must be entered: f o | e —alie ™ ot
Fixed value 1: 33 rpm ; T e —ilolalol G4 ST CF Wam ot Y|
Fixed value 3: 333 rpm fn EEEE :::::: —i E ? ;
Fixed value 5: 666 rpm 1 200 i ——f1of1]1
Fixed value 7: 666 rpm i S 1
14 [0.000 tevinin ——11]1]1]0
0.000 1BV/NIN ]
Fixed setpoint active p1024 must be 2 e
connected to p1070 main setpoint.
P P BE o ] ocfi o uesfs & 4] oo Help

Explanation: When the sig-
nal "SLS deselected" is ac-
tive, the protective door is
closed and high speed is
specified. With a low signal,
the system changes from
high speed to low speed.
When actuating—S9 (DI 4), a
fixed speed of n=1000 rpm is
preset while the drive is run-
ning, independently of the
status of the protective door.

F serv 02 | fl SiNamics s120 CUse0 gy SERVLOS |

Store project.

Go online.

Load project into the target
device and copy RAM to
ROM.

=
ul
o

6.4

SIMATIC — generating the standard program

In this functional example, standard programs are not required because the
drives are only controlled via BICO wirings in SINAMICS. For most of the
real applications, we expect a program that is independent of the safety
program and uses a standard telegram.

In this example, only the enables required are specified in the control word

in OB1.
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Description Remark

OBL1: Permanent writing of | o1 : 'fain progran svesp tcyeier
all enables on the STW

6.5

Programming the failsafe controller

In this example, the safety program in the F-CPU is processed in the fail-
safe function block FB1. A simple program sequence illustrates the func-
tions. More detailed information regarding the complex safety logics and
supplementary conditions applying when creating the safety program is in-
cluded in the relevant functional examples and the Distributed Safety
manuals.

Notice:
Such programs may not be used for real applications.

Start with the F-Call block which is required to call up the safety program.
For this, insert a function (here FC1) in the block directory using the gen-
eration language F-Call. The alarm OB35 is required for a cyclical call of
the safety program.

In this example, the safety program is processed in a function block (here
FB1); that means the FB 1 must be inserted using the generation language
F-KOP or F-FUP.
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Description

Remark

Programming OB35

Call up the safety
program

i3} File Edit Insert PLC Debug Wiew

Options  Window  Help

I LR T AR =R e

Al rultiple instances
Libraries

;IE' |C0nt,ent,s 0f: 'Enwvironment’In
E--@ Interface = |N:-me
H Tew network - TEMP = | |4@|rEnp
{£H FE blacks
{TH FC blacks 0E35 : “Cyclic Interrupt”

Conment :

Aufruf Sicherheitsprogramm

CALL FC 1

Programming FB1

Network 1:
Activate automatic
acknowledgement

"F_
GCLOEDE".

FEl1 : Fail=afe plc program

Netvwork 1 : 1=ACENOWLEDGEMENT NECESZARY

"FOOOOO_
FDIZ4xDCz24
W"_ACE NEC

VEED =i

"FOOOLO_
FLOSxDOZ AV
_EA".
ACK_NEC

| DT Safety Integrated

Page 37/53

MC-FE-1-006-V11-EN



Copyright © Siemens AG 2009 All rights reserved

29056318_mc_fe_i_006_v11_en

SINAMICS S120 Fehlersichere Antriebe

Beitrags-ID: 29056318

Description

Remark

Drive 1:

Address 64
corresponds to byte 0
on the PROFIsafe data
block.

Network 2:

- Permanent
deselection of the
function STO with
VKE1 on the
PROFIsafe STW.

Network 3:

-S1 (emergency stop)
is connected to
PROFIsafe STW with
SS1.

Network 4, 5:

- Permanent
deselection of the
functions SS2 and
SOS with VKEL1 on the
PROFIsafe STW.

Network 6:

-S2 (protective door 1)
is connected to
PROFIsafe STW with
SLS. Inversion re-
quired because -S2
has been connected as
NO contact/NC contact

Network 7:

-S4 (acknowledge) is
connected to
PROFIsafe STW with
internal event
acknowledge.

Network 2 : PROFIsafe Drive 1

&
"F_
GLOEDE".

VEE1 —

ETO

Network 3 : PROFIsafe Drive 1

EQ. 0 ==

Network 4 : PROFIsafe Drive 1

&
"F_

GLOEDE" .
VEE1 —

BBz

Aed 2

Network 5 : PROFIsafe Drive 1

&
-
GCLOEDE" .

VEE1 —

zoe

Network 6 : PROFIsafe Drive 1

E0. 1 =}

Network 7 : PROFIsafe Drive 1

acknowledgement

Acd. 7

EQ_ 3
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Description

Remark

Drive 1:

Address 65
corresponds to Byte 1
on the PROFIsafe data
block.

Network 8 and 9:

- Permanent selection
of the SLS velocity
step 1 on the
PROFIsafe STW.

Network & : PROFIsafe Drive 1 8L2 welocity step Bit O

&
"R
GLOEDE".

VEEQ =

AES. 1

Network 2 : PROFIsafe Driwve 1 SLE welocity step Bit 1

]
"F_
GLOEDE".

VEED —

AEE_ 2

Drive 2:

Address 70
corresponds to Byte 0
on the PROFIsafe data
block.

Network 10:

- Permanent
deselection of the
function STO with
VKEL1 on the
PROFIsafe STW.

Network 11:

-S1 (emergency stop)
is connected to
PROFIsafe STW with
SS1.

Network 12, 13:

- Permanent
deselection of the
functions SS2 and
SOS with VKE1 on the
PROFIsafe STW.

Network 14:

-S3 (protective door 2)
is connected to
PROFIsafe STW with
SLS.

Network 15:

-S4 (acknowledge) is
connnected to
PROFIsafe STW with
internal event

Hetwork 10 : PROFIsafe

Drive Z ETO

&
"E_

GCLOBDE".
VEEL —

A70_0

Hetwork 11 : PROFIsafe

Drive 2 551

A70_1

EQ. 0 ==

Network 12 : PROFIsafe

Drive & 8582

]
“F_

GLOEDE".
VEEL =

A70.E

Network 13 : PROFI=safe

Drive Z 505

]
R
GLOELE".

VEEL —

470,32

Network 14 : PROFI=safe

Driwve Z SLES

A70.4

E0. 2 —

Network 15 : PROFI=zafe

Drive Z_acknowledgement

A70.7

E0.3 =
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Description Remark
acknowledge.
Drive 2:
Address 71 Network 16 : PROFIsafe Drive 2 5LS velocity step Bit O

corresponds to Byte 1
on the PROFIsafe data
block.

Network 16 and 17:

- Fixed selection of the
SLS velocity step 1 on
the PROFIsafe STW.

2

"F_ A71_ 1
GLOEBDE" . =

VEEQ =

Netvork 17 @ PROFIsafe Driwve & SL5 welocity step Bit 1

3
"F_ A71.2

GLOEDE". =
WHEED =——

Network 18:

Activation of signal
light in S4 with safe
standstill detection.

Network 19:

-S4 is used for
reintegration of all
components.

Hetwork 1% : Switching the lamp in switch 54

4
EGE.7 — Al0.7

E7L. 7wl

Network 1% @ Beintegration of all f-slawes

fick

. —{EW

ACK REI_
E. S = GLOE ENO

Creation of a new F
runtime group

Here, the safety
program (FB1) is
assigned to the FC1,
the relevant I-DB is
defined.

x|
F-CALL block: FC1 -
F-program Hlock: I FE1 ;I
|-D'B far F-program block: IDEH
b ax. cycle time of the F-runtime in ma: I2EIEI
DB for F-runtime group communication: | LI
Cancel | Help |
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Description

Remark

Then generate the
safety program and
load it into the CPU.

In addition, load the
standard blocks into
the F-CPU.

%t Safety Program - MC_FE_I_006 ¥11_ENASIMATIC 300(1ACPU 315F-2 PN/DPAS7-Programm{2)

Difline | Orline
Rack: a

Collective signature of all F-blocks with F-attibutes for the block container

Slat: 2

Collective signature of the safety program:

951 CC758

951 CC758

Cumrent mode:

unknown

Current compilation 07/22/2003 03:59:12 PM Safety mode,, |
The safety program is consistent
F-blocks:
F-runtime/F-block. Syrb. narme Function in safety program| Signature Know-how p ﬂ Compare... |
F- Satety program
iy Frruntime group FC1 Permission. |v|
= Al Objscts
& o FEALL e I F-Runtime graups... |
& FEl F-program black BEZT m
ﬁ’ FE213 F_ACK_GL F application block 8812 7
o FEiE®R F_IO_CGP F-gpstem block EDAZ I m
ﬁ- FE1639 F_CTAL_1 F-spstem black B04C I
& roica FCTALZ  |Fsystem bock a06A B Downioad ||
ﬁ' FB1E41 FIACK_GL F-zpstem block 9rE4 Ird
& FeTEaz F_DIAG_N F-spstem block 95CA, [ Loghodk !
ﬁ' FB1E43 Automatically generated .. | 8B16 =
ﬁ' DE1 |-DB for F-pragram block | F2DE Ird =l Frint... |
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Parameterizing the safety function activation (PROFIsafe)

Description Remark
Open HW Conflg Eﬁ] Station Edit Inzert PLC View Options Window Help
e A T =

CPU 315F-2 PN/DP
MDA
Vaiait) _|

Poii 1

FOIZ4DC24V
FOOSDC24Y/24

==

4

PROFIBUS[T): DP-Mastersuster [1]
T

ﬂ!‘ (31 SINAMICS 5120 CU320

Slat M..| Message frame selection / default | addiess | O address | Comment
4 FEE PR e meveaas fame 7 &4 65 [
& D | Lvaralinad SR TRE

& D | Esaralalinad ST
2 L]

& PR FRO e mevsaas fame FF FELTE AR
g Dve| Lvaralinad SHIE SEF

it D | Esaralalinad P e
22 L]

12

13

Double click on
SINAMICS to open the
DP slave properties.

DP slave properties |

General | Configuration I lzochronous Operation I [Data Exchange Broadcast - Owerview

Designation:

~ Module
Order number: BSLI0A0-0=A00-0wx [51:20]
Farnily: SIMAMICS
DP slave type: SIMAMICS 5

r Addiezzes

Diagnostics address:

Address for "Slot" 2

|2U43

— Mode / master system

PROFIBUS... | 3

IDF'-Mastersystem 11

~ SYMC/FREEZE capabilities

¥ SyHEcpble

[¥ | EREEZE-capatis

¥ Fesponse moritoring

Camment;

Cancel | Help |
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Description

Remark

Under the
“Configuration” tab,
press the “Activate...”
button.

DF slave properties E

General Configuration | lzachronous Operation | Data Exchange Broadeast - Dverviewl

Defautt =)
Chject Meszage frame selection Option
il Lzer-defined PROFlzafe messa..
7 zer-defined PROFlsafe messa...
3 Mone Mo PROFIzafe
Dusruiew A Dol 7 Jlad [

Activate... |

— Master-slave configuration 1

b aster: [2] MPIDP
Station: SIMATIC 300[1)

Carmmet: I =l
£

Cancel | Help |

Press the “Yes" button
to confirm the message

Configuration (4184:63201)

The mazter-zlave configuration haz been generated
automatically and therefore blocked far user entries. This
prevventz unintentional user entriez. Do you il want o
activate the configuration for user entries?

l;
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Description Remark
Press the “PROFlIsafe” DP slave properties E
button to make further o . ,
R General Configuration | lzachrorous O peration I Data Exchange Broadeast - Overview I
settings.
Slat Drive PROFIBUS pattrier =)
Type Al .. Type FR... | WD address Pro.. |Length) Unit [C
4 PROFlzate Impadcr gt 2 G4 QB.. |B Byte [T
3 Actual value Inft 2! 256 OB.. |2 Wiore |1
& Setpoint Outpst 2 256 oB.. |2 iordd |1
7 Axiz disconn...
g PROFIzate InpLtfoLtput i 70 OB... |B Byte IT
9 Actual value InpLt i 260 OB... |2 Wiord (T
10 | Setpoint Output . 260 OB |2 Word (T
11 Axis disconn...
12 e
1L MUk }‘Details f ||‘J I _'H
PROFIzafe ... | |Feert ot [reletetefot |
— Mazter-slave configuration 1
M azter: [2] MPI/DP
Station: SIMATIC 300(1)
Comment: I =l
=l
K I Cancel | Help |
The value of x
F_Dest_Add must be ;
- — . pararmeter |
entered in hex format in
the Starter for drive 1. In
'[hi.S example’ cehex for Farameter name |_value | Hex | Change value |
drive 1 and c5hex for 3 NoCheck
drive 2. SlLz
F_CRC_Length 2-Byte-CRC
See also F_Par_Yerzion a
_ F_Source_add 20
Chapt. 6.7_S_INAMICS F Dest Add R 5 ]
Parametenzmg the F_w/D_Time 150
drive-integrated safety
functions
Note:
The Watchdog time Curent F parameter CRC [CRCT) hexadecimal:
(F_WD_Time =
150msec) must fit to the sCoC
OB35 cycle. In the
example, it is 100msec.
Cancel Help

Make settings for drive 2
analogously to drive 1.
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Description

Remark

Store and compile the
hardware configuration.

=

Then load the hardware
configuration into the
target system.

il

6.7 SINAMICS — Parameterizing the drive-integrated safety func-
tions
Description Remark

In the Starter, go online.

)

Configuring both drives

Open the “Safety integrated“ screen
of drive 1/2 (SERVO_02 /
SERVO_03) and activate
commissioning mode with “Change
settings”.

The first commissioning password is
“0".

opct Edl dmmt Taspel systom View Dplorn Window  Helpy

1) 0 o B = (8 1 o 1)

TV e T =

A s ) — =
TSNS

A AL L L L L L L L L L L L L L L LS L LSRN
= i Dves = \uwwum!
= SEAVO_00 ol vl
% braest DOC charts ‘ I - 5|
N o |
> Diske contol \
> Salstyls ~
. 3 Frction charactesishic \
: N
; \
N
; N
; \
: A
. A LA AL LA RV L LR RV LN RN
P30 U\ el e e e e = 0
ct [Command ey f s

Configuring both drives

Change control selection to "Motion
monitoring via PROFIsafe".

Safely Integrated |

Control selection
N Salely Integrated =
M Safety Integrated
STO/SBCASST wia terminal
Motion moritoring via THE4F

| FFi(Flsale

mMRthRRRRRW

\ Activate settings

Configuring both drives

Confirm message with "OK".

Safety: conzistency [ISDRA:20623]

A

Input

M ake sure that a PROF|zafe mezzage frame hasz been created
in the afety master [or Hw' Config).
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Description

Remark

Configuring both drives

Click on "configuration".

Safety Inegrated |
Cortiol selection

Motion monitating via PROFsafe B Diagnostics of the safelty functions

O Processor 1
Configuration Safety functions errar
) Processor 2

O Safe torque off (5T0) active

Safe toraue aff
Sale brake control () Test shutdown paths required
1570, SBC)
Enables O Safe brake control
[SBC) active

Safety functions Safestops
Enable - [551,552,?‘,05] O Sale stop 1 (551) active

B | Mation maritaring (7 Gafe stop 2 (552 active

Safe operational stop
Safely imited O (505] active
speed
(SLS) (C) STOPD active

‘ O Safely mited
speed [SL5) active
Acceptance
ANSSSS SN RN N
: Activate settings Change password | Confirm HW replacement Copy parameters

Configuring both drives

Configure the following in the
example:

PROFIsafe address with c6hex (for
drive 1) resp. C5hex (for drive 2)
Drive type: Rotary axis/spindle
Signal source test stop with DI3 of
SINAMICS.

Ci

G aeiny : : s L S . _HH
LS99 999909290

PROFIsate addiess Monitaring cycle clock Delay time For bus fault

00c5H 12.00 ms i[l og ms
00c5H 12000.00 s 0.00 It

Safe Speed Manitar [55M]

“elacity lirit

20.00 Tev/min
20,00 e /min

. Crive type:
Pulse suppr. test duration
Fiot axiz/spindle (1)
]
T s Fot awis/spindle (1]

F T T T T T T T Frysysy

100000.00 ks Signal
3 Shutdavn paths require
Signal source for test stop sl Test stop test duation s

Encoder parsmeterization |

=

,IIIIIIIIIIIIII’I’

\\\\\\\\\\\\\\\\\\\\\\\\\\\1

|
Cloge Help ‘

The drive encoder data are entered
in the "Encoder synchronization"
screen. The values need not be
changed in this example.

Encoder synchronization

Actual value synchionization Actual value tolerance

Inhibit 0.1000 s
bt 01000 2

Encoder parameterization i . . 7(x]
A SS S S SS SRS LSS SSSSRS LSS NSNS N
\ 1st encoder 2nd encoder
\ Encoder typs Sign change Encoder sel 2nd channel  Encoder type Sign change \
\ IHDtallng‘ ;Nn 0 iHntalmg‘ ]Nn \
\ Encoder lines Fine resolution _5T1 Encoder ines Fine resalution %_IST1 \
\ [s12 m 512 11 \
\ Gear ratio Gear ratio \
Kumber of load Number of encoder Mumber of laad Number of encader \
revalutions revolutions revalutions ievalutions
\ Gear stags 1 [i ] Gear stags 1 fi i \
\ Gear stags 2 1 1 Gear stage 2 fn fi \
\ Gear stage 3 [i fi Giear stage 2 i i \
\ Gear stags & 1 1 Gear stage & fi i \

Close Help
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Description

Remark

Configuring both drives

Click on "Activate settings".

Y
: Activate zettings

Configuring both drives

During commissioning, you are re-
quested to change the safety pass-
word. The password preset for first
commissioning is "0". In the exam-
ple, the new password is the value
“1.

\\‘\‘\\\‘\\\\ N
‘ Change password

‘ Password up-to-date I"— \
\ MNew password l"— \
\ Confirm password I"— \
\ Cancel ‘

aSThThYT T RhvThwshwshwshswNhs.Zs. N ..

Help |

Configuring both drives

Click on "Entire project" to save the
changes in the drive.

Do you want to save? . -x_ P
ALLA AV L LV VNN NN N NN

\ The project must be saved and then a restart performed for the new safety parameters to take
\ effect! An acceptance test iz alzo required.

\
\ | N

\\\\\\\\\\\\\\\\\\\\‘

Entire project Aziz parameters Mo

Configuring both drives

Confirm the following message with
"Yes".

The data are copied from RAM to
ROM.

Copy RAM to ROM [ISDRA:20593)

2)

The data have been changed!

[io you want ta zave the data in the dive unit [copy BAM to
ROM)?

Repeat this procedure for the
second drive !

Then perform a power ON reset of | POWERON

the Control Unit.

Go online, load the configuration into

the PG and store.

As from now, the speed is displayed II;IE I'?ﬂ]l Hl

in rpm instead of mm/min in the

safety parameterization screen.

Checksum errors occur after ¥ Diglay it Ackroninign o

[ Time | Source [ Hestage

POWER ON' These are Caused by j:::.l :-LU..’J’UUS‘I'L:'.I’? th'\MILE_':'Ii‘J_LUEQU Eil:H‘r:EJ_UH :;‘JJ h.MM Acveptarne lecl ieguned 2003)

the modified data structure, when F NGO  INMCS I CUSD SEOE  450. b e et

switching on from linear axis to ro- (s ity R St R e s s AR O
[T waming 2403 70 R 5543 0ET SINAMICS_S120_CLIZ00 - SERVO_D? 1RAT 51 Matiner Motion marisoring furctioes must be instnd

tary axis.

These errors can be corrected by
restarting to copy parameters in the
safety screen.

In this example, this is done during
the next parameterization.

| |

dgnd | |

| L e ﬂ.e..‘.m,.sﬂzum E auunsnm]ﬁrqﬁ iﬁr
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Description Remark
In the "Safe Stops" screen, enter the | BZEUS = 2l
. STt R NN RN ST TN "N RCRRCNRRTRYRNCTRTSTYRCTYSRR R YT RRNNY
following values for the relevant ex- & Doy tine \
. STORF > STOPA
ample. \ 0.00 ms \
Delay tlme SSl -> pU|Se SUppreS- \ STOPF —> STORPA _‘ BT \
sion = 400msec by [TE— \
Delay tlme Stop C /SSZ -> SOS aC- \ STDF'[F)E‘?;“NSETDP B iifoerad STOP B !se\ect\o[l)ﬂeé?l1u-r-ﬂfpulse suppression = e \
tive = 400msec \ 00 ms STOPE 0000 ms [570] ative \
i itor = \ STOPF — STOPE —| (LU [ ~
Acceleration monitor = 300 rpm \ : — e = oot
. 0.00 s SEEan [40n000.00 s active
Shutdown speed SS1 = Omm/min N o | y i \
Standstill tolerance SOS = 1.0deg N e N
cceleration
\ L . FSe\ectmlj\ SDIS BRI UL ~
e afe operational stof
\ ---§'3_J ij i p [T o] \
\ = = 500000.00 ps \
\ STOPC/ seIeEtiEOI:yé?;-» 505 active Sale \
N foies o meggrtoes \
b Ny stopc [ | P = N
: 300.00 revedmin Sg:li“;!sgz W s I—I Ssasfza :E:Dt\?fs :
Shutdown speed 551 ( )
\ 0.00 resdmin Delay time \
\ - . STOPD -> 505 adtive \
e Interal LAY L
\ Standstil tolerance ?DS STOPD T ol \
\ [foog ‘ Foomam e STOP D aclive \
\ oo C O — \

’

\\\\\\\\\\\\\\\\\\\\\\\\\\

In the screen "safely limited speed
(SLS)", enter the maximum limit
speed (limit speed: Speed permissi-
ble with open protective door). Only
step 1 is used for speed monitoring.
In addition, select the stop reaction
initiated in case of limit value viola-
tion. (STOP C - internal SS2)

Within the delay time "selection SLS
-> SLS active" (p9551), the drive
speed must be below the limit value
n_max.

The following is entered in the ex-
ample:

Delay time SLS -> SLS active:
500ms

N max with step 1:
25 rpm for drive 1
40 rpm for drive 2

Safely limited speed [SL5)

\\\\\\\\\\\\\\\\\\\\ AR RNY
I
\ R \
Delay time between » -
‘ il e //// A Safely frited ‘
Selecti i SLS d
N LS P w /% o N
speed [l
\ T 0 e = ~
\ 50000000 ns \
\ A "L:"I:'“Yte[ 9733) ~
setpoint fimi (1
80.000 % —
\ Set velocly ~
\ fmitian = 500 200 o | E [z00000 evsmin \
\ [25.00 2000.00 [2000.00 [2000.00 rev/min ~
\ ) o o o Velacity step selected ~
\ O O O O Velacity step active \
\ W////l//////// [sTOPC2) STOPC(2) [sTOPC(2) [sToFC @) ~
o, reaction
\ /////////j///////////% ;smpc[z] STOPC(2) [sTOPC(2) ]STUFE[Z] ~

Close Help
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Description

Remark

Enable safety functions.

Safety Inegrated |
Cortiol selection

Mation manitoring via PROFlsate B Diagnostics of the safelty functions

O Processor 1
Configuration Safety functions errar
) Processor 2

O Safe torque off (5T0) active

Safe toraue aff
Sale brake control () Test shutdown paths required
1570, SBC)
Enables O Safe brake control
[SBC) active

Safety functions Safe stops |

_W[** (551,552.505)
Enable Mation maritaring

Safe operational stop
Safely imited O (505] active
speed
(SLS) (C) STOPD active

() Gafe stop 1[551) active

{7 Gafe stap 2 (552 active

O Safely imited

speed [SL5) active
Acceptance

ANSSSS SN RN N

: Activate settings Change password | Confirm HW replacement Copy parameters

Click on "Copy parameters" to ac-
cept the settings made.

Ssfely Integrated |

Cantral selection

Mation manitoring via PROFlsate B Diagnastics of the safety functions

) Prossssar |
Configuration Safety functions enar
O Processor 2

(D) Safe torque off (STO) active
Sale toraue off
Safe brake control () Test shudown paths required
1570, SBC)
Enables O Safe brake cantrol

(SBC) active

Safety functions s
Enable - [551,552,?505] O Sale stop 1 (351) active

[Erbe Mation meritaring () Safe stap 2 (552) active

5afe aperational st
Safel lmited O e "
speed
L5 () STOPD active

‘ O Safely limited
speed [SLS) active
ANSSSS SRS N

Acceptance

‘ Activate settings Change password | Confirm HW replacement Copy parameters

Click on "Activate settings".

T Y

\

‘ Activate zettings

Click on "Entire project” to save the
changes in the drive.

Do you want to save?

\ (] The project must be saved and then a restart performed for the new safety parameters to take \
\ 1 effect! An acceptance test iz alzo required.

\ ‘ Entire project Axiz parameters Mo | \

\\\\\\\\\\\\\\\\\\\\‘

Confirm the following message with
"Yes".

The data are copied from RAM to
ROM.

Copy RAM to ROM [ISDRA:20593)

P
-
\’/ The data have been changed!

Do you want to save the data in the diive unit [copy BAM to
ROM]?

Repeat this procedure for the
second drive !
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Description

Remark

Acknowledge messages regarding

[ Dinplay information

[ [ T

T

the aCCeptance teSt, .‘hn.l ZEMENNIS
Notice: On real machines, an

20_CUS20: SERVU_UZ
I SERVIL_(R
SERVTI_3
SERVD_02
)

650 $1 MM, Acceplance best
1ES0 510U Aceeplane STHIE)
1687 - 51 Matioer Motion moritoring functions must be tested
1697 - §1 Maotioe: Motion monoring hunctions must be tested

é:\:‘:m Frdich R LR R Pk <]
W aming
acceptance test must be performed. B

v

J e eic0seve | $F 0

20152215193

203T01S2RI51TT
See also Chapter 6.9 Acceptance o | rbolien | s
test.

Copy RAM to ROM (on SINAMICS

Integrated).

%

Then perform a power ON reset of
the Control Unit.

POWER ON

Go online, load the configuration into
the PG and store.

Rt

After completing the safety commissioning for all drives, you can traverse
the drives with deselected emergency stop.

The use of drive-integrated safety functions is selected, these can be acti-
vated resp. deactivated via the control elements on the F-CPU.

Only the following messages should be displayed.

x

¥ Display information

Acknowledge al |

1697 : 51 Motion: Motion monitoring functions must be tested
1697 : 51 Mation: Motion monitoring functions must be tested

| Source | Message
SINAMICS_5120_CU320: SERVO_D3

SINAMICS_S120_CU320: SERVO_02

Level | Time
mW’aming 2203.7015:28:15:193
mW’aming 22037015:28:15:177

1] |

. Alarms Ié Symbol browser IE Error in configuration data |E Target system output IE BICOServer I %% Diagnostics overview I

6

6.

These messages do not influence the functionality described above. They
only state that the test stop of the safety functions is required on the drives
(A1697). These are warnings, that means the drives can be activated and
traversed as soon as the SIMATIC S7 configuration has been completed.

In this example, the test stop can be performed via switch S9 (DI3).

.8 Downloading the sample project
In the previous paragraphs you have learned step by step how to generate
the configuration of the functional example. If you wish to load the sample
project directly onto the hardware, you have to observe the following.
First perform a general reset of all components (S7-F-CPU and SINAMICS
S120) resp. reset them to the factory setting.

8.1 Loading the S7-F-CPU configuration

First, download the hardware configuration of the S7-F-CPU. Double click
on “Hardware" to open the hardware configuration.
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@Flle Edit Inzert PLC View Options ‘Window Help

Beitrags-ID: 29056318

[ < Mo Fier >

I asE BEmM|e

1_006_V11_EN
C 300(1])
@ CPU 315F-2 FN/DP
i EHER 57-Programm(2)
: (&) Quellen
g3 Bausteine
B 5 SINAMICS_$120_0L320
a SINAMICS_S120_Cl320

D8 & B e %2 =

| Camment

| Object name | Symbalic name | Type | Size | Auithor | Last modified

E"] Hardware Station configuration 07/24/2003 08:54:22 &AM
CPLU F15F-2 PN/DP - CrU 12/02/2008 04:54:44 PM
B 5INAMICS_5120_.. SINAMICS 05/05/2009 02:31: 27 PM

Depending on the preset values resp. the previous F-CPU configuration,
you may have to adapt the baudrate of the PC/PG interface in order to
download the F-CPU hardware configuration.

Note:

If a safety program has already been installed on the CPU, this is pass-
word-protected. You must know this password for downloading. If you do
not know the password, you have to delete the memory card using a suit-
able device (e.g. SIEMENS PG). The card is destroyed when being deleted
resp. formatted with a card reader.

After successfully downloading the hardware configuration, load the pro-
gram blocks onto the F-CPU.

Bp Fie Edt Inset PLC %w Options Wwirdow  H

—
kAR =00 3

~ = -
D8 % B b0 %% = & |[ < MoFiter> ?
= &9 MC_FE_I_00E_¥11_EN Objsct name [ Sumbalic name | Creted in lanqushe | Sigkin [ Type | Wersion [Header] | Name [Head
EH- SIMATIC 3001) 9 Systemdaten ~ 5DB = e
-l CPU 315F-2PN/DP = 081 STL 50 OrgarizalionBlock 0.1
-5157""”9"‘5""“[2] D083 CYCLINTS 7L 52 OrgarieationBlock 0.1
i g g;‘;:‘w 0882 I/O_FLT1 STL 3 Organization Block 01
8 o083 RACK_FLT 7L 3 Orgarization Block 01
=g SINAMICS_S120_CU320 =
o 7 B unction Blocl
s E@ SINAMICS_5120_CU320 s ro1 FoE0 245 Funchion Hlock 91
" ACK_| ! nction Blocd ALK
= FB215 F_ACK_GL FSTL ® F Black 10 F_ACK_GL
_10_1 : unction Bloct - 10_
Fe1538 F_I0_CGP FSTL 15744 Fi Block 12 F_I0_CGP
&3 FB1633 F_CTRL_1 FSTL 7978 Function Block 15 F_CTAL1
LI Safety Program - MC_FE_I_D06_V11_ENASIMATIC 300(1)\CPU 315F-2 PN/DPAS 7-Programm(2) LCTRLZ
i FIACK_GL
: Oifine | Griine | F DISEN
¢ Rack: 0 5ot 2 Cuent made: F0BEbL
¢ Colleclive signature of ol F-blacks wilh F-allibutes for the black cantainer 951CC7E ‘ LR ggggl
: Collciivs signatus of the safety program: a51CCTEs S
i Cunert corpilation 07/22/2009 035312 P e e Fan3a:
i The safsty proiam is consistent = | Fam3n
¢ Fblocks F30335
Fa033
: Forutime./F-block Symb_rname | Functior in safety program] Signstue | Knonchow p :-I Compare.. | o
f =l-7 Salety program Fa0338
3 [#-() Feuntime group FC1 Permission... || Fa033a
i S Al Objects Fa033b
i & o F-LaLL 9FC W F-Runtime groups... Fa033e
. | Fel F-progiam block AE2T |
1 E BHE] FACK_GL  |F application block 12 1 2 ] DIS_AIRT
i & FeleE FIO_CGP | Fspstem block. EDAZ . Z EN_AIRT
r & Felem FCTALT  |Faystemblock 504C G TP
r B FEiea FCTALZ  |Feystem black 08D [ Downlozd || RDSYSST
& FeteA FIACK_GL | Fsystem block. 9FB4 v
& Feie2 F_DIAG_N F-system black 9904 [ Logbook. |
& FElES Automatically generated .. | 5816 [
& DB DB for F-program block | F2DE " = Piint
[CEE

Press the “yellow” button in the function bar to open the screen for loading
the safety function. In this screen, press the “Load" button to initiate the
download. The remaining (non-failsafe) blocks are loaded as usual.
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6.8.2

6.9

Beitrags-ID: 29056318

Loading the SINAMICS S120 configuration

The configuration can be directly loaded into the SINAMICS S120. As the
serial numbers of the encoder modules do not correspond to the devices
used for generating the sample project, various safety faults are pending af-
ter the download. Analogously to series commissioning, the new serial
numbers must be entered into the safety configuration. This is performed
via “Acknowledge hardware replacement”. A very simple method is to open
the safety screen on both drives and press the “Acknowledge hardware re-

placement” button.

=8P MC_FE_|_00B_¥11_EN
# Create new device
%7 Ingen single drive unit

- fHln SINAMICS_5120_CU320
= Automatic Corfiguration
> Dverview
> Corliguation
- > Topology
1 - CU_S_003
11 Infesds
IFput/output campanents
=] Drives
Bl SERVO_02
© ™9 Insert DCC charts
s Diive navigator
-+ > Configuration
H > Contral logic
-3 Setpoint charnel
. B Opervloop/closedoop control
. E-» Functions
o Line contactar contral
L5 Brake control
Lo ) Safety Interated
i % > Friction characteristic
% | B Messages and monitoring
-3 Commissioning
. B » Commurication
! B Disgnosties
4 SERVO_13

STt s v """ """ """ v "LRLTRTTLRLTRLRLRTLRTRTLRRL.

Safely Integrated |

| selection

[Mation meritaring
et
Sale loraue off
Safe brake control
(STO, SBC]
Enables
Safely functions e
Enable =t (551, 552, 505]

Enable

Motion moritoring

Safely Imited
speed
(5LS]

Change setiings |

socptree |

Diagnastics o the safety functions

() Pracessor

Safety functions erfor

O Processor2

() Safe tarque off(5TD) active
() Test shutdown paths required

Safe brake control

O (6B acive

() Safe stop 1[551] active

() Safe stop 2(552) aciive

Safe operational stop

O (s amive

O STOP D active

(7 Selely lmit=d
speed [5L5) aclive

| Confim HW replscement

3:2 | cos:ajsdiver] | Doz[alscer] HMos [Tikstve]

Project | Command library

f SERVO 02 |

Then, start the saving procedure from RAM to ROM for the SINAMICS and
perform a restart (power ON reset).

Acceptance test

In order to verify safety-related parameters, an acceptance test must be
performed when first commissioning the machine resp. changing the
safety-related parameters. The acceptance test must be recorded accord-
ingly. The acceptance certificates must be properly stored and archived.

The acceptance test must be performed after successful parameterization

and power ON reset.

More detailed information regarding the acceptance test, acceptance cer-
tificate as well as an example for an acceptance certificate are provided in
the "Function Manual SINAMICS S120 Safety Integrated" (FHS) , Chapter
Acceptance test and acceptance certificate.
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