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Warranty and liability

Warranty and liability

Note

The application examples in this document are not binding and do not claim to
be complete regarding the configuration, equipping and any eventuality. These
application examples do not represent specific customer solutions — but are only
intended to provide support when it comes to typical applications. You are
responsible for the proper operation of the described products. These application
examples do not relieve you of your responsibility regarding the safe handling
when using, installing, operating and maintaining the equipment. By using these
application examples, you agree that Siemens cannot be made liable for
possible damage beyond the mentioned liability clause. We reserve the right to
make changes and revisions to these application examples at any time without
prior notice. For deviations between the recommendations in this application
example and other Siemens publications — e.g. Catalogs — then the contents of
the other documentation have priority.

Siemens shall not be held liable for the information provided in this document.

We accept no liability for any damage or loss caused by the examples, information,
programs, configuration or performance data, etc. described in this application
example, irrespective of the legal basis for claims arising from such damage or
loss, unless liability is mandatory (for example, in accordance with the German
Product Liability Act for intent, acts of gross negligence, harm to the life, body or
health of human beings, the assumption of a guarantee for a product's
characteristics of state, malicious concealment of a defect, or violation of basic
contractual obligations). However, claims for indemnification based on breach of
contract shall be limited to liability for damages to the contract-specific, foreseeable
damages, provided there is no mandatory liability for intent, acts of gross
negligence, harm to the life, body and health of human beings. Any change to the
burden of proof to your disadvantage is not covered hereby.

Any form of duplication of these application examples or excerpts hereof is not
permitted without the express consent of Siemens Industry Sector.

Safety Integrated
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1 Automation task

1 Automation task

Introduction

The following safety functions according to IEC 61800-5-2 are currently integrated
in SINAMICS S120 drives:

Table 1-1: Overview of the safety functions of the SINAMICS S120

Name

Function

Description

STO

Safe Torque Off

Safe disconnection of the torque-generating energy
feed to the motor.

The switching on inhibited function prevents the

drive from restarting. (stop function, Category 0
according to EN 60204-1)

SBC

Safe Brake
Control

SBC is only used when there is a motor brake; the
motor brake is connected to the power connector
through the outputs.

SBC always responds in conjunction with STO or

when internal safety monitoring functions respond
with safe pulse suppression.

SS1

Safe Stop 1

The drive is quickly and safely stopped along the
OFF3 ramp and is safely monitored.

Transition to STO after a delay time has expired or
the shutdown speed has been reached. (stop
function, Category 1 according to EN 60204-1)

SS2

Safe Stop 2

The drive is quickly and safely stopped along the
OFF3 ramp and is safely monitored.

Transition to SOS after a delay time has expired; the
drive remains in closed-loop control. (stop function,
Category 2 according to EN 60204-1)

Not available for encoderless drives.

SOS

Safe Operating
Stop

This function serves to safely monitor the standstill
position of a drive; the drive remains in closed-loop
control.

Not available for encoderless drives.

SLS

Safely-Limited
Speed

The drive speed is safely monitored.

Parameterizable shutdown response when the limit
value is violated.

SSM

Safe Speed
Monitor

Safely displays when the speed falls below a speed
limit (n < nx).

SDI

Safe Direction

Safe monitoring of the direction of motion (positive
and negative directions).

Parameterizable shutdown response when
traversing in the direction that has not been enabled.

Safety Integrated
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1 Automation task

These extended safety functions can be controlled via PROFIsafe with PROFIBUS
or PROFINET, as well as via a TM54F terminal expansion module.

In the current example, a SIMATIC F-CPU uses the PROFIsafe telegram with

PROFIBUS to control the safety functions.

Overview of the automation task

Fig. 12: Concept of the safety functions

Protective door 1

)

Drive 1

o

Emergency
stop
button

Protective door 2

-S2 -S3

The following safety functions are used as basis for further consideration.

Table 1-3: Safety functions of the application example

Safety Description Reaction
function
Fast stopping of drive 1 and
SF1 Actuation of the Emergency drive 2 > after pulse
Stop button suppression (SS1).
When protective door 1 is
open, drive 1 must not exceed | Speed monitoring at drive 1
SF2 . .
a velocity/speed configured by | (SLS).
the user.
When protective door 2 is
SE3 open, drive 2 must not exceed | Speed monitoring at drive 2
a velocity/speed configured by | (SLS).
the user.

The extended safety functions integrated in the SINAMICS S120 drives are to be

controlled via PR

Safety Integrated
V2.0, Entry ID: 29056318
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2.1 Overview of the overall solution

2 Automation solution
21 Overview of the overall solution
Schematic

The diagram below is a schematic representation of the most important
components for the solution:

Fig. 2-1: Relevant components of the safety functions

CRU31SF  F-DI

DRIVE-

bt ] NoEHalt
Schutztor 1 b .

Schutztar 2 Reset

Antrieb 1
Antrieb 2

This function example shows how the SS1 and SLS safety functions are controlled
via PROFIsafe with PROFIBUS at a SINAMICS S120 drive line-up.

The drive line-up in the booksize format comprises an infeed and a Double Motor
Module. A Control Unit CU320-2 DP controls the motor. The extended setpoint
channel is used to enter the speed setpoint. The two servomotors, which are
independent of one another, are controlled from the Double Motor Module. A Smart
Line Module is used as infeed.

The safety-relevant signals are sensed using fail-safe inputs of the ET200M and
logically processed in the F-CPU. From the fail-safe data, the F-CPU generates a
PROFIsafe telegram for each drive. These are transferred to the drives via
PROFIBUS where they control the safety functions.

Design

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

Safety Integrated
8 V2.0, Entry ID: 29056318
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2 Automation solution

2.1 Overview of the overall solution

Demarcation
This application does not include a description
o of the safety functions of the SINAMICS S120,
e the general drive functions of the SINAMICS S120 and
e the hardware interfaces of the CU320-2.
Basic knowledge about these topics is required.
Information on these topics can be taken from the documents from the references.

Knowledge required

Basic knowledge about the configuration of SINAMICS S120 drives with the
STARTER or SIMOTION SCOUT engineering software and STEP 7 are assumed.

Safety Integrated
V2.0, Entry ID: 29056318 9
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2 Automation solution

2.2 Description of the core functions

2.2

Description of the core functions

Overview and description of the core functions

10

Fig. 2-2: Safety + SINAMICS S120 training case

F-CPU + F-DI + F-DO PROFIBUS

+
PROFlsafe

Switches -S1 to -S4 are located on a switchbox that belongs to the Safety training
case. The various safety functions are selected using these switches. Switches -S5
to -S12 are located on a switchbox that belongs to the SINAMICS training case.
Using these switches, the drive is switched on and switched off, different speed
setpoints entered, the test function for the safety functions initiated and faults
acknowledged.

When Emergency Stop (-S1) is actuated, both drives are stopped by the safety
function SS1 integrated in the drive.

Each drive is assigned a protective door. If the respective protective door is
opened, the speed is safely monitored against the speed/velocity limit value that
has been set (SLS). The other drive is not influenced. STOP C (SS2 — SOS) at
the respective drive is initiated as error response of SLS when the safety
speed/velocity is exceeded.

Other versions to control the safety functions integrated in the drive using the
TM54F terminal expansion module as well as control via PROFIsafe with
PROFINET, are described in additional functional examples.

Safety Integrated
V2.0, Entry ID: 29056318
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2 Automation solution

Advantages of this solution

2.3

2.3 Hardware and software components that are used

The solution presented here offers you the following advantages

e Simple control of the safety functions integrated in the drive

e Simple design using standardized technology

e The existing system can be quickly and simply expanded.

e Space-saving and low-cost design using integrated safety functions —
additional hardware is not required

e Complex safety concepts can be implemented on this basis.

Hardware and software components that are used

The application was created with the following components:

Hardware components

Table 2-3: SAFETY training case (essential components)

Safety Integrated
V2.0, Entry ID: 29056318

Component Type Order no./Ordering | Qty | Manufacturer
data
SITOP power supply SITOP SMART 120W 6EP1 333-2AA01 1 Siemens
CPU 315F-2 PN/DP OESTIO2FRIS- | 4 Siemens
SIMATIC S7-300 CPU
SIMATIC Micro Memory 6ES7 953-8LJ20- 1 Siemens
Card, 512KB 0AAOQ
SIMATIC S7 fail-safe SM 326 F-DI 24 6ES7 326-1BK01- 1 Siemens
input module 0ABO
SIMATIC S7 fail-safe SM 326 F-DO 8 6ES7 326-1BF40- 1 Siemens
output module 0ABO
SINAMICS fail-safe 6SL3055-0AA00- .
Terminal Module TMS4F 3BA0 ! Siemens
. . Cable, gray, metal 6FX2002-1DCO00- .
Drive-CLiQ connector 1ACO 1 Siemens
Protective door simulation TOQQIe switch O-I, IatChingr 3SB2000-2AB01 2 Siemens
switches 16 mm, black
S2and S3 Holder with solder pins 3SB2908-0AB 2 Siemens
Emergency stop Mushroom pushbutton, red, 3SB2000-1ACO1 1 Siemens
command device 16 mm
S1 Holder with solder pins 3SB2908-0AB 1 Siemens
Pushbutton, flat.button, 16 3SB2000-0AGO1 1 Siemens
Reset button mm, white
S4 Holder with lamp holder, 3SB2455-1B 1 Siemens
lamp and solder pins
Type PO595-0 Style
Load resistors 0207 Yageo
R1..R8 (0l 1 G Power metal oxide i Europe
film resistors
_ ST 2.5-QUATTRO-TG 3038451 8 T
Terminals for load Contact
resistors (R1..R8 i
( ) P-CO component connector 3036796 8 FCES
Contact
11
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2 Automation solution

2.3 Hardware and software components that are used

Note

Component Type Order no./Ordering | Qty | Manufacturer
data
WID_MET_SHT_1K2
. o -
Load resistor R9 SMA0207 1K2 1% TK 1%_600mW_+50ppm 1 Beyschlag
_0207
TERMINALS_ACCESSOR
Y_EMPTY
= 280-801 1 WAGO
Terminals for load resistor | CONNECTOR_TYPE1_GR
(R9) AY
TERMINAL_4-
CONDUCTOR _GRAY AL 0 BIRGO
Table 2-4: SINAMICS training case
Component Type Order no./Ordering Qty | Manufactur
data er
SINAMICS training case S120 CU320 6ZB2 480-0BA00 1 SIEMENS
Table 2-5: Additional components
Component Type Order no./Ordering Qty | Manufactur
data er
Control Unit CU320-2DP OSLIoAO- MAQO- 1 | SIEMENS

The application example was tested with the hardware components listed here.
Alternatively, other components with the same function may be used. In such a
case, a different parameter assignment and different wiring of the components may
be required. The components shown in yellow are not relevant for this function

example.

Standard software components

12

Table 2-6: Engineering software

Component Type dO;':laer eBieening Qty | Manufacturer
STEP 7 V5.5 6ES7810-4CC10-0YA5 1 Siemens
ST Distributed Safety V5.4 SP5 6ES7833-1FC02-0YA5 | 1 Siemens
Programming
S7 F ConfigurationPack V5.5 SP7 6SL3072-0AA00-0AGO 1 Siemens
STARTER V4.2.0.0 6AU1810-1BA41-2XA0 1 Siemens
Drive ES Basic V5.5 6SW1700-5JA00-5AA0 1 Siemens

Safety Integrated
V2.0, Entry ID: 29056318
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2 Automation solution

2.3 Hardware and software components that are used

Table 2-7: Runtime software used

Component Type dO;iaer TR, Qty | Manufacturer
Sinamics V4.4 1 Siemens
CPU V2.6 1 Siemens

Note  The SIMOTION SCOUT can be used as an alternative to the STARTER & DRIVE

ES Basic software.

Licenses

Table 2-8: Licenses

License

MLFB/order number Note

SINAMICS LICENSE SAFETY INTEGRATED
EXTENDED FUNCTIONS

6SL3074-0AA10-0AAQ0 | per axis

File and project examples

Table 2-9: State of the application example when supplied

Component

Note

MC_FE_|_006_V20.zip

Zipped project

29056318 _MC_FE_|_006_V20.pdf

This document

Safety Integrated
V2.0, Entry ID: 29056318
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3 PROFIsafe communication

3

PROFIsafe communication

Each drive with configured PROFIsafe slot in the drive unit, represents an F device
or F slave with fail-safe communication to the F host via PROFIBUS.

A separate PROFIsafe telegram (PROFIsafe slot) is created for each drive. This
telegram is 6 bytes long for each drive. The first two bytes contain the Safety user

data.

F-CPU - drive

Fig. 3-1: The following control signals are sent from the F-CPU to the drive.

PROFIdrive Safety Block 1 (F Process Data)

Byte 0 Byte 1
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Int. SLS | SLS sol | spi
STO [ SS1 | SS2 | SOS | SLS | Res. | Res. [ Ev. | Res. | Limit | Limit [ Res. os. | ne Res. | Res.
ACK sel. | sel. pos. | neg.
Drive > F-CPU
Fig. 3-2: The drive returns the status of the safety functions to the F-CPU.
PROFIdrive Safety Block 1 (F Process Data)
Byte 0 Byte 1
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
SDI | SDI
Power | SS1 | SS2 | SOS | SLS Int. SLS | SLS SOS
rem. act. | act. | act. | act. Res. | Res. Ev. Res. Limit | Limit | selected | P95 | "€9- Res. | SSM
act. | act.
Note Safety functions that are integrated in the drive, but not used must be deselected
using a high signal.
Safety Integrated
14 V2.0, Entry ID: 29056318




4 Installation

4 Installation

Installing the hardware

The following diagrams show the hardware structure of the application.
Fig. 4-1: Overview of the hardware structure

5120
lcui2 pp) (DM )

DRIVE-

CPUZMSF F-0l

MNot-Halt
Schutztar 1 L./ . ~
Schutztar 2 Reset

Antrieb 1
Antrieb 2

Fig. 4-2: DRIVE-CLIQ interconnection of the SINAMICS components

Copyright © Siemens AG Copyright-2011 All rights reserved
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4 Installation

Fig. 4-3: Wiring of the control voltage at the Safety training case
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5 Configuration and project engineering

5.1 Passwords

5 Configuration and project engineering

In this chapter, you get to know how the individual components must be
parameterized. STARTER and DRIVE ES Basic are used as the engineering
software for the SINAMICS S120. STEP7 and Distributed Safety is a prerequisite
for programming the F-CPU.

How the software project belonging to this function example was created is
described step-by-step in the following.

Note Most of the screenshots were created with the "English" language setting. There
might be some minor differences for other languages.

5.1 Passwords

For reasons of simplicity, a common safety password is used for the program and
hardware on the SIMATIC components in the project. Also when configuring the
Safety functionality of the SINAMICS components, one common password is used
for the drives.

e Safety password for F-CPU: "0"
e Safety password for SINAMICS: "1"
These passwords should not be used in real applications!

Safety Integrated
V2.0, Entry ID: 29056318 17



5 Configuration and project engineering

Copyright © Siemens AG Copyright-2011 All rights reserved

5.2 Preparation

5.2 Preparation

The PROFIBUS interfaces of the F-CPU and SINAMICS S120 are used in this
application example for programming, for the exchange of fail-safe signals
(PROFIsafe data) and for entering control word 1 (PROFIdrive data) with the
exception of bit 0 (on/off1 enable).

Table 5-1: Setting the interfaces and assigning the PROFIBUS address

No. Action Remark

EP Flle Edt Inset PLC View | Options Window Help

D D”' | g? .ﬂ? ! % EE| Bg Customize. . Ctrl+Al+E o Filter >
== e Access Protection » E
: — Change Log [ 2
Text Libraries 4
Language for Display Devices...
Manage Multiingual Texts >

Lompef

Open the Simatic Manager to go
1. online on the SIMATIC control. ﬁef‘ermwmm} é

Then click on "Options" - "Set Configure Network

PG/PC Interface". Simulateodules
Configure Process Diagnostics

Edit safety program
PCS 7 license information...

Charts >

Shared Declarations »
Chx Data >

Set PG/PC Interface. .

Safety Integrated
18 V2.0, Entry ID: 29056318



Copyright © Siemens AG Copyright-2011 All rights reserved

5 Configuration and project engineering

5.2 Preparation

No.

Action

Remark

The adapter is now selected
which is used to go online.

In this case, it is the
"CP5711(PROFIBUS)"

- Now click on "Properties".

Set PG/PC Interface [x]

Access Path | LLOP |

Access Point of the Application:
|STONLINE  [STEP7) > CPST11(PROFIBUS] =
[Standard for STEP 7)

Interface Parameter Assignment Used:
ICF‘S?H[PFIDFIBLIS] <Active>

B CPE711(FwL) =

Properties...
Diagnostics...

Capy... ,
[Velete l

(3 o

H2CP5711(PROFIBUS) <Active>
#N1S0 Ind. Ethemnet -> Belkin USB Eth

& L Tal e WU PR o R Y

M.l DN

[User parameter assignment of your
communications processor CP5711 for a
PROFIBUS -Network)

" Interfaces

Add/Remove:

Select... I

Concel |  Help

The Profibus address "0" for the
PG is defined here.

The transmission rate is also set
here.

-> OK

Properties - CP5711[PROFIBUS)
PROFIBUS | Mode |

— Station Parameters
™ PG/PC is the only master on bus

Address: 0 =

— Network Parameters
Transmission Fate:

[1.5Mbps ]}

Highest Station Address: 126 b

Profile:
Standard
Universal [DP/FMS)

Bus Parameters. .. User-Defined

= etEontiguraticn

[5  Caletilate with this niet contiguration

tdaster |1 a: SlEves l!] 3:

[ ok | cowe |

Standad | Help

The PROFIBUS addresses of the SINAMICS and the F-CPU will be defined later.

Safety Integrated
V2.0, Entry ID: 29056318

19




Copyright © Siemens AG Copyright-2011 All rights reserved

5 Configuration and project engineering

5.3 HW configuration

5.3 HW configuration

Table 5-2: HW configuration

No. Action

Remark

1 In the SIMATIC Manager, insert
) a SIMATIC 300 station into the
project.

et PLC ‘iew Optionz “Window Help
Statio 1 SIMATIC 400 Station

ATIL tion
Program 4 35IMATIC H Station
= 4 SIMATIC PC Station
S St ETe ¥ 2
7 Block ¢ 5 Other Stqhon
;1?5 & 3 E SIMATIC 55
SEE 7 PG/FC

T IO TeLmeT T =TT

Sumbiol Tiatile
TERE Library -
Eetermal Ealnzes

Shared Declarations  #

Earameter ¥
Estenal parametens.

Double click on "Hardware".

Bp File Edt Inset PLC View Options Window Help

: || <NoFiter >
[ Symbobec name |

me_fe_i_006

5[ SIMATIC3001]

Ol Station Edit Inset PLC View Options Window Help

D228 & ae daaDo 2w

1 1=
Completely Cl'eate and )i? : E;;I,J/SPISF-Z EN/DE PROFIBUS[1): DP master system 1]
7 . . 7] PO
parameterize the station in HW WPt e
1 3
Config. 4 FDIZ&DC28Y
5 FOOBKDC24/28
2. 5
. 7
To do this, drag the modules g
contained in the parts list of = -
Chapter 2.3 from the catalog i) =
window and drop them into the
configuration window.
Al |
= o R
Slot Module Order number Fimware | MPI address | address | O addres
=
Z_E CPU 315F-2 PN/DP__ [6ES7 315-2FH13-0AB0 V2.6
& MEAF ST
Pl e
Pl W i
3
4 FDI24:DC24Y GEST 326-1BK01-04B0 I}l 0.3
5 FOO8RDC24v 28 BEST 326-2BF40-0480 10...14 10..14
Safety Integrated
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5 Configuration and project engineering

5.3 HW configuration

No. Action Remark
General Palamelersl
If a subnet is selected,
the next available addresses are suggested.
The adjacent window is IP address: 19216801 e
i i i Subnet mask: |1255.255.255.0
3. lcilsg)llaaged when inserting the o (5
- ) Address: |
Simply close this with "Cancel". Subnet:
Froperties I
Delete |
oK [conce | Hep |
[ | GmdlAddesselepuaﬁwMode]Cmﬁgudbnlﬁod&'
- Short Description: MPI/DP
X2PT Poit 1
Then double-click on "MPI/DP" j
and select "PROFIBUS" in the 5
4, . . . 2
following window and then click =
on "Properties". 3 Haims: [we10P
9 Oy
9 Type: -
Address: 2
Properties - PROFIBUS interface MPI/DP (R0/52.1) %]
General Paiamateisl
Address: FE | If a subnetis selected,
I J H:wdw?iabbadﬁeasiswggested
The adjacent window opens.
Here, select PROFIBUS address ;
5. "2" and then click on the "New" it ———
button. T
Propertes
Delete I
o | Concel | Hep |
Safety Integrated
V2.0, Entry ID: 29056318 21
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5 Configuration and project engineering

5.3 HW configuration

No. Action Remark
Properties - New subnet PROFIBUS x|
General | Network Settings |
Name: |PROFIBUS(1)
57 subnet ID: [ooco ™ - [oooc
Project path: [MC_FE_I_006_v12_
T [ o s Bvmr or PTG M e
5 Acknowledge with OK s |
' A PROFIBUS line is created. Date created: 06/01/2011 02:46:08 AM
Last modfied: 08/01/2011 08:46:08 AM
Comment: =
i
ot |_voe_|
General  Parameters |
I Address: ﬂl
Transmission rate: 1.5 Mbps
When inserting the Sinamics
S120 from the catalog into the
configuration window, the
adjacent window is displayed in
HW Config.
Here, PROFIBUS address "3" is
7. selected. Concel | Hep
Also select the already created | R T |
Profibus connection. Dive Uk /Bus s |
-> OK
) . Device family: SINAMICS
In the following window, select Dwfce e
Version 4.4. i
Device characteristic: CU3202DP
e T -
Cocdl | Hebo |
General  Configuration llsodwmﬂpetaﬁml Data Exchange Broadcast - Dverview |
Default 2]
Object Message frame selection | Option
1 [Standard message frame 1, PZD-2/2 ¥ INo PROFlsafe
| 1
The adjacent window appears
automatically and is confirmed
8. with OK.
The PROFlsafe Slot is inserted \ Overview ASTRREHT Ll ol
later in STARTER. PHFsAte I Insert Object Delete st |
~ Master-slave configuration 1
Master (2IMPI/DP
. Station: SIMATIC 300(1)
Comment: I =
i |
[ _Coreel | teb |
Safety Integrated
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5 Configuration and project engineering

5.3 HW configuration

- f5) SIMATIC 55

No. Action Remark
Ell] Station Edit Insett PLC View Options Window Help
D258 & & neldda Do %8/
1 1
; ; EZ?/;‘;EFZ EN/DE PROFIBUS[1]: DP master system [1]
X2 B
K2 PY Post T
= FAEHET
4 FDIZ4:DC24
5 FDOBDC24V/24
E
7
8
i "
9 The hardware configuration x 5
) should then look like this.
« |
ﬂ:’ 0] UR
Slot Module Oider number Firmweare MPI address | addiess 0 addres
:
T]E CPU 315F-2 PN/DP_[6ES7 315-2FH13-0AB0___[V2.6
A7 (|| meor T
palr ET
Jod ] Forr e
3
&[] FoizasDC2aY EES7 326-1BKOT-0AB0 0.9 0.3
5 FOOBRDL24VA2S EES7 325-2BF40-04E0 10,14 [10.14
Saving and compiling
10. =)
Open NetPro as the
programming device must be
11. inserted. e
To do this, click on "Configure
Network".
%gNetwork Edit Inzet PLC ‘“iew Options ‘Window Help
|29 B & 5w @8 0 2@ e
S=TE11Y ST
End | "ﬂ #j WP
Selection of the network PROFIBUS(T)
. [ B FROFIBUS DF PROFIBUS
Drag the "PC/PG" object from - pROFELSP T T
the "Stations" folder and drop in B L HIEL
the work area B Other Station SIMATIC 300(1)
12 . : g PR/FC e :lz:‘PsLFIVZEMPItnPEPN-\D
o . B SIMATIC 300 PN/DP! ¥
The propgrtlles window opens by ST m m S —
double-clicking on PG/PC(1). 2, SHATIC P S z

: @ SIMATIC 57-400-H
=20 Subnets

S120xCU320x
2DPxCBEZ20

-
h[]

3

Safety Integrated
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5 Configuration and project engineering

5.3 HW configuration

Select the "Interfaces" tab and
there, press the "New" button.

13. | Select "PROFIBUS" in the
following window and confirm
with "OK".

No. Action Remark
|
General Anigmral
T o Inteiface - Type Selection |~

Type:  [industiial Ethemet
JPROFIBUS

l New... I_ [TI Cancel ] Help | {elete |

OK I Cancel Help I

Select Profibus address "0" - and
14. for "Subnet", select the existing
PROFIBUS connection.

Properties - PROFIBUS interface x|

General ~ Parameters |

[ T
Highest address: 126
Transmission rate: 1.5 Mbps

'SM orivod New... I

w =
Delete I
I

If a subnet is selected,
the next available address is suggested.

"CP5711(PROFIBUS)", and this

et | |
Properties -PG/PC x|
General | Interfaces
~ Not Assigned
. Configured Interfaces:

The interface must now be = o TEoat

allocated on the PC/PG.

In the example, the computer is

equipped with the nterface Parameter s in the PG/PC:

IS0 Ind. Ethemnet -> Belkin USB Ethern... g

15. .
interface should be connected to S0 Ind. Ethemet -> D-Link DUB-E100 ..
the existing PROFIBUS IS0 Ind. Ethernet > LevelOne USE02... |
connection. |
M’ Disconnect
The connection is established 1
: WA it Inteface | Parameter assign... | Subnet | S70nline
using the "Assign" button. F‘HUFIBUSmIerLs_ CP5711(PROFIB.. PROFIBU.. Aclive
S7ONLINE Access:
[a | B e
oK. | Cancel | Help |
Safety Integrated
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5 Configuration and project engineering

5.3 HW configuration

No. Action

Remark

The PG is now available with

16. active interface (yellow line).

WP

PROFIBUS(1]
PROFIBUS

|SIMATIC 200(1)

CPU  WPI/DP FH-10
H5F-2) '
PH/DP ! '

‘Wl ‘
PGIPCH)
7
@

0

ED

S5120xCLI320x
2| 2xDPxCEBE20

Saving and compiling

F-CPU, under the "Protection”
tab, activate access protection
for the F-CPU and protect using
"0" as password.

Activate the safety program (set
the check mark for "CPU
contains safety program").

17. !
Then close NetPro. gl']"
Properties - CPU 315F-2 PN/DP - (RD/S52)
Cycle/Clock Memory | Retentive Memory | Interrupts | Time-of-Day Intermupts
General I Startup Synchronous Cyg
Diagnostics/Clock Communication |  F Paramet
~ Protection level — Mode
L. & 1: Access protect. for F CPU
Configuring the F-CPU [ 165 be Biroaveoc vt nssviond @ :loces?'ode‘ .
2 Wie-protection Ci
Open HW Config in the SIMATIC
Manager. O
18 In the properties window of the

v ECPU contains safety
program___

s

Safety Integrated
V2.0, Entry ID: 29056318
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5.3 HW configuration

No. Action Remark
Configuring the F-DI module General| Addiesses Parameters |
Parameters | Value
Configure the PROFIsafe 213 Parameters |
19. | address using DIL switches. -(E] Operating mode | Safely mode |
To do this, click on the F-Dl in [£] F_source_address 2000; CPU 315F-2 PN/DP
HW Config. [£] F_dest_address 199

[Z] DIP switch setting (9......0) 0011000111
[£] F-monitoring time [ms) 2500
Module parameters

Propeities - FDI24xDC24Y - (R0/54)
T

Select "Safety mode".

Parameters | Value
= Parameters
—[Z] Operating mode Safety mode
%.'tg F-parameters
=y Module parameters
--[Z] Diagnostic intermupt []
-[Z] Behavior after channel faults I Passivate the channel ||
=M Supply group 14s / 3V's .

Configuring the F-DI module

[£] Sensor supply via module [ 1
~[Z] Short-circuit test T

—§ Channel 0,12
E] Activated
[Z] Evaluation of the sensors | 1002 evaluation
[Z] Type of sensor interconn.... | 2 channel equivalent

—(Z] Behavior at discrepancy | | Supply value 0
Elinarg | —

Channel 1,13

Channel 2, 14

Channel 3,15

20.

Configuring F-DI 0 (channels 0,
12)

Safety Integrated
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5.3 HW configuration

No. Action Remark

Properties - FDI24xDC24V - (R0/54)
com st ]

Parameters | Value
(=13 Channel 1,13
- (E] Activated

—[Z] Evaluation of the sensors ___lao2 evaluation

—[Z] Type of sensor interconn. }| 2 channel non-equivalent
Configuring the F-DI module —(Z] Behavior at discrepancy || Supply value 0

_(Z] Discrepancy time [ms) 100

=+ Channel 2, 14
Configuring F-DI 1 (channels 1, [Z] Activated

13) - [E] Evaluation of the sensors | 1002 evaluation
—[Z] Type of sensor interconn., maahiannsl equivalent

—[Z] Behavior at discrepancy [ Supply value 0
Configuring F-DI 2 (channels 2, _(Z] Discrepancy time [ms) 100
21. 14) =_3 Channel 3, 15
—E Activated H
(] Evaluation of the sensors 1001 evaluation
Configuring F-DI 3 (channels 3, ] Type of sensor interconn..}| 1 channel 2
15) —[Z] Behavior at discrepancy

—[Z] Discrepancy time [ms)
[=H_3 Channel 4, 16 B8
Configuring F-DI 5 (channels 5, ~[E] Activated 1]
17) ~[Z] Evaluation of the sensors
—~[Z] Type of sensor interconn...
—[Z] Behavior at discrepancy
L[Z] Discrepancy time [ms)
[=H=3 Channel 5,17

- [Z] Activated [v]

—[Z] Evaluation of the sensors || TooT evaluation
-[Z] Type of sensor interconn..§| 1 channel

~[Z] Behavior at discrepancy
L.[Z] Discrepancy time [ms)
#H_] Supply group 2Vs / 4Vs

Properties - FDOD8xDC24V/2A - [RDS55]

Configuring the F-DO module General| Addiesses Parameters |
Parameters Yalue
Configure the PROFIsafe 112 Parameters
22. | address using DIL switches. [£] Operating mode Safety mode
. . . =H
To do this, click on the F-DO in [£] F_source_address 2000: CPU 215F-2 PN/DP
HW Config. [£] F_dest_address 200
[£] DIP switch zetting [9......0] no11001000
[£] F-monitaring time [mz) 2500
7] Module parameters

Safety Integrated
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5.3 HW configuration

No. Action Remark

Properties - FDO8xDC24Y/72A - (RD/S5)

General | Addrmu

Parameters | Value
=53 Module parameters
-[Z] Diagnostic interrupt
-] Behavior after channel faults Passivate the channel
|

LE] Activated
l—é] Diagnostics: wire break
==y DO channel 1
[-[E] Activated
Configuring the F-DO module {Z] Diagnostics: wire break
==y DO channel 2
L[Z] Activated
2. Configuring F-DO 7 L_[Z] Diagnostics: wire break
=3 DO channel 3
|-[Z] Activated
LE] Diagnostics: wire break
=+=3 DO Channel 4
-[Z] Activated
[£] Diagnostics: wire break
[=+=y DO Channel 5
\—@ Activated
-(Z] Diagnostics: wire break
=43 DO Channel 6
\_@ Activated
~(E] Diagnostics: wire break
263 DO Channel 7

t@ Activated | .
(] Diagnostics: wire break |

24. Save and compile HW Config. E;",’E',

o5 Download HW Config to the F- ﬁ

CPU

Safety Integrated
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5.4 Configuration of the basic drive functions

54 Configuration of the basic drive functions

The existing hardware in the drive system must first be commissioned and the
desired motion functions created.

Table 5-3: Configuration of the basic functions

No. Action Remark

CPU 315F-2 PN/DP

MPIDP

PROFIBUS(1) DP master spstem (1)

AIFID
Part T

ks 2 2|
kil

FDI2HDC24V
FDO8XDC24V/28

Open STARTER from the

SIMATIC project. i L s
.| Todothis right-click on the e
’ SINAMICS in HW Conflg S ol
Click on "Open Object with e
STARTER". g

Object Propeities. AlsRetun
[ ARTER Cileblt+

Assian asset 1D,

Produet Support Information ChkF2
FAQs CHlF7
Find Manual Chil+F6
Start Wevice Too]|
2. | Goonline. ';'El
3. Restoring factory settings. e
Automatic Configuration x|
& &P pete. 008 g /Y\ Configure drive unit
® ) Inser single dive unit :
E-<fly 5120xCU320x2DPACBE20 The DRIVE-CLIQ topology is determined and the electronic type plates are.
S AR R tead out. The data s then loaded t the PG and replaces the
Sk Gonfiguation in the project
4 Start the automatic configuration i >; e “Restore factory settings™ is performed first for the target device
' i -4~ Control_Unit .
of the drives. 248 o St of e et T
R L DA conponert Runring operation: Wailing or START
= Drives
S 4= SERVD_02
® Insert DCC charts
%) Inser Conf Cancel
> Configuration I o I I I

Automatic Commissioning

During the automatic commissioning, components have been found that cannot be

Select "Servo" as the drive clearly assigned to a diive object type.
object type and create with Please select the diive object type that is to be created for the components.
"Create".
Default setting for all components: ﬁ
> Component Drive Object Type Identification
Drive 1 Servo || Identification via LED
Drive 2 Servo x| Identification via LED

Ciemte Hep |
6. Go offline ﬁl

7. Save. El

Safety Integrated
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5.4 Configuration of the basic drive functions

No. Action

Remark

Post configuration of both
drives

In the Project Navigated for drive

Display data set
~ switchover

Divedetaset DDS Dfactive] |  ConigueDDS. |

Command data set: CDS 0 (Active)

Configuration | Drive data se!sl Command data selsl Units I Reference variables - sekting] Block

1 or drive 2 (SERVO_02 or Name: |sERVD_02 Diive objects ype
SERVO_03), open the Drive object no.: 7 Control type:
Configuration" window. DAIVE LG | R
8.
"Configure DDS" starts the SERVD. 02 Motor :‘“"”"’ 2 [Power wik) = i
navigated post configuration. =] ik : Eong
a Power unit type: Double motor module (X1) Enco
Order no.: 65L3120-2TE13-0443 T
Note Power unit rated current: 3.00 Arms Uy::
[
In the following, only those (T ole e . LRk
screen forms are described in Ciateek oSt Uk e e e =
which a change is required. LSRR e 2D e
Oider
Configuration - 5120xCU320x2xDPxCBEZ20 - Control structure
Drive: SERVO_02,DDS 0
C1Pawwer unit
CIMotar
CIMotar halding brake Function madul
CJE ncoder ¥ Extended setpoint channel
%g:‘rﬁ?; data exchang [ Gkt o
# I B5iic posiong
[ Extended messages/manitoring
POSt configuration Of both Closed-loop contral
drives Setpoint ’7 néM contral
i o {3
9 £
. -
Under "Function modules" -,
activate "Extended setpoint Eantrol ype:
Channel“ |[21] Speed control (with encoder) j

—Actual speed value preparation

@

= Hank I Mext » I Cancel Help

Post configuration of both
drives

A signal at "Infeed in operation”
(p0864) is required for operation.

Fixed binector 1 is used here in
10. the example.

Note

In a real application, fixed
binector 1 should not be used as
signal for "Infeed in operation”
(p0864).

Configuration - 5120xCU320x2xDPXCBE 20 - Power unit BICD

antral structure

‘er Lnit
[Power it BICO__]
[C1Power unit connection)
CIkotar

(M otor holding brake
CIEncoder

[JProcess data exchang
C15ummary

Drive: SERVO_02.DD5 0

Infeed in operation
Drive in

Dl 1 — operation

pO964 & | S
0N commands and _I_

enables

< Back I Mext » I Cancel Help

30
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5.4 Configuration of the basic drive functions

No. Action Remark

Configuration - $120xCU320x2xDPxCBE20 - Motor

Drive: SERV0_03, DDS 0, MDS 0

Configure the motor:
Motor name: | Motor_6

€ Motor with DRIVE-CLIQ interface

I | Beadiout mctonagain

Post configuration, drive 2

% Select standard motor from list
. € Enter motor data

The second drive does not have e T t
a Drive-CLiQ encoder; the motor : il

Motor selection:
1 must be manually selected. o Tl

TFK7017 -xAK2x-xxxs 6000 U/min 0.08 Nm 054
TFK7017 -#AKTx-xuwst 6000 U/min - 0.08 Nm 0854

< » TFK7015-#AK28-ruws 6000 U/min 016 Nm 054
In the example, an 1FK7022 - OIS Toess 8000U/min 016Nm 0854
5AK71 - 1AG0 motor is being = o
used. 7 BRT R AR BU00 O/min OB
TFK7024-28K 7 5-rums 6000 U/min - 0.6 Nm 14
TFKT032-k4F 25-sax 3000U/min 1 Nm 164
TFK7032-x4K 7 x-x 6000 U/min - 0.8 Nm 134
TFK7033-v4F 2-xxxx 3000U/min - 1.2Nm 24
TFK7033-xAK 7 x-xxx 6000U/min 0.9 Nm 154
TFK7034-xAF 2x-xx 3000 U/min - 1.45Nm 184
1 }|7K7U34-#hl(7x-xxxx B000U/min 1 Nm " 134 |
4 »
cBack [ Wew> Cancel | Hep |
Encoder Selection via Motor Order Number m
. . ) The encoders listed below are available for the selected listed motor.
Post conf|gurat|on, drive 2 Select the relevant encoder via the motor order number.

Just like the motor, the encoder
must also be manually selected.

2048 S/R 2001

12. The is also realized using the TFK 7 s-smnn-xG 3 iFI
type number (MLFB). TFKZaxemneensHxe  EnDat absolute 5125/R 2053
TFK 7 st x EnDat absolute 16S/R 2054
Here in the example, an 1FK 7 - Rex-"S XK Resolver n-speed 1003
TFK T - wa-w T i Resolver 1-speed 1001

incremental encoder with the
identification code letter A is « i
selected.

Note
The reason for the following steps is the automatic calculation of the motor parameters.

13.

14. Go online.

15. Download.

16. Copy from RAM to ROM.

17. Upload.

18. Offline.

[ |& |2 B 2

Safety Integrated
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5.4 Configuration of the basic drive functions

No. Action

Remark

Telegram configuration

19. The telegram configuration can
be found under "Communication”
and then "Message frame
configuration”.

ﬁp Project  Edit Target zpztem  “iew  Options *

s =N e

(B R EE

i

=& me_fe_i 006
*_| Inzert zingle drive unit
= -ﬁ-& 5120«C1320:24DP«CBE20
: *_] Automatic Configuration
e B Dwerview
=% Communication
: ----- » Meszage frame configuration
b > Commizs. interface
& > Topology
E-ﬂi—ﬂ Control_Unit
E_| Infeeds
E_| | nput/output components
E_| Encoder
E_| Drives
. E-db=fg SERvVO_02
=-4h=fg SERVO_03

Object | Drive object | -Ho.

Mes=age frame type

25

SERWO_02 2

2 |SERWO_03 3

3 (Cortrol_Unt - 11 Standardtelegram 2, PID-di4

Telegram configuration

Without PZDs (no cyclic data Standard telegram 3, PZD-59

Standard telegram 1 should be
selected for both drives. Then
switch back to "Free telegram
20. configuration with BICO".

The reason for this is the
automatic pre-assignment of the
PROFIdrive control words.

Adapt mezzage frame confl

Standard telegram 4, PZD-6414

Standard telegram 5, PZD-909

Standard telegram 6, PZD-10M 4
SIEMENS telegram 102, PZD-EM 0
SIEMENS telegram 103, PZD-7H 5
SIEMENS telegram 105, PZD-10M0
SIEMENS telegram 106, PZD-11M5
SIEMENS telegram 116, PZD-11M49
SIEMENS telegram 116, PZD-11M149
SIEMENS telegram 125, PZD-14M0 =

However, adjustments are
needed, which are only possible

[he |0 confiauration must stil be

SIEMENS telegram 126, PID-15M45
SIEMENS telegram 136, PFD-15M119 hd

for free telegram configuration.

Object | Drive object | -Ho.

Mes=sage frame type

1 |SERNO_02 2 Free telegram configuration with EIICO;|

2 SERNO_03 3 Free telegram configuration with BICO

3 Cortrol_Unit 1 Free telegram configuration with BICO

Without PZD= (no cyclic data exchange)

32
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5.4 Configuration of the basic drive functions

No. Action

Remark

Telegram configuration

21. Using the "Adapt message frame
configuration" button, for both
drives create a PROFIsafe slot.

Object | Drive object | -Ho.
1|SERVO 02 |2

Message frame type

Free telegram configuration with BICO
2 |SERVO_03 3 Free telégram configuration with BICO
3 |Control_Unit 1 Free telegram configuration with BICO
Without PZDs (no cyclic data exchange)

Interconnections/

Telegram configuration

Then, transfer the configuration
to HW Config.

22, To do so, click on "Set up
addresses".

The telegram configuration
should now look same as shown
in the diagram.

IF1: PROFIdive PZD message fiames | IF2: FZD message frames |

-

The input data corresponds to the send and the output data to the receive direction of the drive object.
Master view:

Input d |
Object | Drive object | -Ho. Message frame type Tongth | Ad
T/SERVO0Z 2 [PROriate v [ 64.69
IE v
2[SERVO03 |3 [PROFisate v |70
IC2 |20
Control_Unt |1 v 2 26

Without PZDs (no cyclic data exchange)

= = PR——

Telegram configuration

23, In the Simatic Manager, HW
Config should be again saved,
compiled and downloaded again.

@l Staton Edt Inset PLC View Options Window Help

e B B O =

2 CPU 315F-2 PN/DP
X1 i MPI/DP
x2 PO

X2P1 Poit 1

PROFIBUS(1): DP master system (1)

FDI24xDC24V
|4 FDOBDC24v/28

B3 512000

—| = |||~ |||
_\\\E

=l

Slat b Meszzage frame selection / default | address 0 address
Note A FIREEN ARE s menans frame Sl EF e ER
. . X 5 |[] Smed derdsinas Y
In the HW Config in the Simatic & | P iseriiad )
H 5 Ly
o4 Manager, the_ telegram selection YR B T T T
was automatically entered. 7 [ Drien ] ratitines .
. 70 |[] v dd dsorctinad e
The specified address can be F7 |l 2erd
changed here. Fll P T _
il D ) Hvarabaiinad TBL T
Safety Integrated
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5.4 Configuration of the basic drive functions

No. Action Remark
Configuration of both drives
If a Single Line Module is used
for 230V 1AC (included in the p0210: 345V
training cases), the DC link p1248[0]: 240V
parameters must be adapted.
25. p1244[0]: 401V
Note
. See also FAQ ID: 27038754
Since the 5 kW SLM has no
DRIVE-CLIQ interfaces, it is not
necessary to configure the
infeed.
Configuration of both drives Contaloge |
I” Optimize view
[Control word sequence control 2]/ [Control word fauits/alarms
In STARTER under the item el 2100} Acknomlcge s
"Contro' IOgiC“, in the drive, O} ) Contiol Unit 7220 C0/80: CU digital inputs, status-{0)  TJ12030.7 BO: IF1 PROFIBUS PZD1 receive bitserial < )}
. p2104[0] 2. Acknowledge faults
interconnect the ON/OFF1 i . . | It 7225 co70: o et s O
26. | enable with digital input 0. e i sere =
1 0] , i 2 j
In the control word -
. 21 alam 1
"faults/alarms”, interconnect e Gk S kS0 070 s e © o
parameter p21 04[0] 30 2090.2  60: IF1 PROFIBUS FZD1 receive bitserial o)
" " . 2 pB49[0] No Quick Stop / Quick Stop (OFF3) signal source 2 & p2116[0] Extemal alaim 2
2.Acknowledge faults" with = © "o ©
digital input 6.
5 fllp S120CUT0DPHCBE2D || =
Overview
Configuration of both drives o3 o ===
. . Ty st
27. Under the item "Setpoint < & o
" " ) Insert DCC charts
channel" and then "Ramp- 3 Cotpaoen
function generator”, click on the ’ggadgh"" e
button in the red frame. 3 Vs e Bypss i gt
3 Sreetion ol S
> Rampfunction generator OFF3 enable missing —( )
- Openoop/closed-oop control
&% Functions Intemal enables
Safety Integrated
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5.4 Configuration of the basic drive functions

Under the item "Setpoint
channel" =, click on "Fixed
Setpoints”.

> Configuration
> Expert list
¥t Drive navigator
> Control logic
=-» Setpoint channel
> Motor potentiometer

Speed Setpoint

> Speed limit

> Ramp-function generator
#-» Open-loop/closed-loop contiol
- » Functions
#-» Messages and monitoring
- » Commissioning

> Communication

#-» Diagnostics

No. Action Remark
Simple ramp generator 2] x|
mvm-downline
g4 ET
Ramp-up time [Ramp-dn. time
Configuration of both drives R 200
For SS1, the OFF3 ramp-down
time (p1135) is used for = —
deceleration. -
28. The following values were set: ey seciveimes o masirum speed 1000000 g |
Ramp-up time effective 500s
- Ramp-up time (p1120[0]) = 5s A i o 500s
- OFF3 ramp-down time
(p1135[0]) P05 o1 e
Set ramp-function generator
- Ramp-down time (p1121[0]) = = @J
5s Ramp generator setting value
-
0.00 pm
With reversal of direction, the ramp-down time is effective first and then the ramp-up time in the opposite direction.
e |
= =
=l & mc_fe_i_006 A
® ) Insert single drive unit
= m, S120xCU320x22DPxCBE 20
> Overview
=3 Communication
> Message frame configuration
> Commiss. interface
#- > Topology
- Control_Unit
& _] Infeeds
Configuration of drive 1 #-_] Input/output components
#-_] Encoder
Specify speeds for normal = Enves 3
operation and for the SLS safety S Inset dive
function. =@ SERVD_02
29. ® ) Insert DCC charts

Safety Integrated
V2.0, Entry ID: 29056318

35




Copyright © Siemens AG Copyright-2011 All rights reserved

5 Configuration and project engineering

5.4 Configuration of the basic drive functions

No. Action Remark
Configuration of drive 1
Bits 0 to 1 are used to select the
various speed setpoints.
The following interconnections 80 : —
have been made: DBiu:hol_Umt 7221 C0/80: CU a_—g 4000.00 s
JJJ Control_Unit: 1722.2 : CO/BO: CU di
Bit0: Control Unit DI 1
Bit1: Control Unit DI 2
Bit2: 0
Bit3: 0
30. : :
The following fixed values were : B Slalgia -
entered: 7 100 pm 1fafa e value effec
| s—| | G 5107000], CF. Man setport D
Fixed value 1: 20 rpm : s - — e
10 [0000 pm —1fof1]|0
Fixed value 3: 800 rpm nlm wm  —of2fs
12 [0.000 fpm —i1|1|0|0
13 [0.000 1pm 1|1o]1
14 |0.000 pm —1l1]1|0
Fixed setpoint active, p1024 is 7 L o b
interconnected with p1070 main
setpoint.
Safety Integrated
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5.4 Configuration of the basic drive functions

No. Action Remark
g x
= &8P me_te_i_006
® | Insert single drive unit
B !Iﬁ 51204CU320x24DPCBE20
> Dverview
=1~ Communication
> Message frame configuration
> Commiss. interface
#- > Topology
=-[M Control_Unit
&1 Infeeds
#-_] Inputfoutput components
Configuration of drive 2 -] Encoder
=] Diives
) ® | Insert drive
Specify speeds for normal & @ SERVO 02
opergtion and for the SLS safety = SERVO 03
31. | function. ® | Insert DCC charts
Under the item "Setpoint > Configuration
channgl“ 9 click on "Fixed > Expert list
Setpoints™. % Drive navigator
> Control logic
= Setpoint channel
E Motor Eolenliometer
' Speed Setpoint
> Speed limit
> Ramp-function generator
#- 3 Openloop/closed-loop control
#-» Functions
#-» Messages and monitaring
#-» Commissioning
> Communication
#-» Diagnostics
Configuration of drive 2
The following int ti e
Bit0: Control Unit DI 1 e —
Bit3
Bit1: Control Unit DI 2 D
Bit2: 0 0,00 —b_ojlo olo
Fixed value §1 |[33.000 pm 0j0|0|1
Bit3: 0 2 [0.000 ipm ofo1]o
2
5 |0.000 pm —01]0|1
The following fixed values were 5 [oo0_m —lo[azfo mlvw —
entered: i —hbfi{ e T o v
Fixed value 1: 33 rpm e — i
. 11 [0:000 pm —1|0f1|1
Fixed value 3: 333 rpm S ——1[1/o]o
13 [0.000 1pm —1|1|0]1
14 |0.000 pm —1|1|1|0
15 0.000 pm —11f1f1
Fixed setpoint active, p1024 is
interconnected with p1070 main
setpoint.
33. Save the project. El
Safety Integrated
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5.4 Configuration of the basic drive functions

No. Action Remark
34. | Go online. ';'ﬁl
Load the project into the target
35. device. ﬁ
36. | Copy from RAM to ROM. 'il
Safety Integrated
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5.5

Notes

5.5 Parameterizing the safety functions integrated in the drive

Parameterizing the safety functions integrated in the

drive

e The safety functions are configured on the drives online.

e Only the windows are described in which parameter changes are

required.

e |n this example, the following safety functions are used: SS1 and SLS.

Table 5-4: Parameterizing the safety functions integrated in the drive

to "Motion monitoring via
PROFIsafe".

No. Action Remark
1. | Go online with STARTER. ‘;'ﬁ|
€ Project Edt Taigetsystem View Options Window Help
| I-lulﬁb_l_l IPI_[_I_J | 0| I__Iﬁl_lilgl_l'_il 123])
@ z;m' Codnhol_Unil Safety Integrated l
i+ nieeds
- Input/output components
#-_1 Encoder
. . . =] Drives
Configuration of both drives = -l SERVD_02
® ) Insert DCC charts
> Configuration I Change settings I
> Expert list
: Dri vigator
For the drives, open the "Safety O
Integrated" window under the i ;; S
X " : " + pen-loop/closed-loop control
item "Functions". =-» Functions
) Llne contactor control
. . Fricti he teristi
5 In order to change the settings in 5 Mes;;?;fn'f;i;n'z
" | the Safety screen form, click on L
. " .ommum.callon =
"Change settings". %1% Diagnostics
Safety Integrated I
. . Salety function selection
A password is now required. oSy g aed r
The default password for the first
commissioning is "0".
Aoliycieselings | Fienaepessiedl | Fiestore safeily factony seflinas
Password input e
\\\\\\\\\\\\\\\\‘
Enter the password: F— \
" . . Safety Integrated |
Configuration of both drives = ; ;
afety function selection
Mo Safety Integrated j
. i Mo Safety Intearated
3. Switchover the control selection STO/SEC/SST via terminal

STO/SBC/S51 via PROFsafe
STO/SBCASST via PROFIsafe and terminal
Activate settings | M ation monitoring via Th54F
otion monitoring via PROFsate
Mation monitoring via TM54F and terminal
Mation monitaring via PROF|zafe and terminal

Safety Integrated
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5.5 Parameterizing the safety functions integrated in the drive

No. Action Remark
Contiol selection (5DRA20628)
Configuration of both drives 'E e DN i
4. Make sure that a PROF|zafe message frame has been created
Close the message with "Close".
\\\I\\\\\\\\\\\\\\‘
Safely Integrated
Configuration of both drives —— sewiishibiin
IMollon monitoring via PROF|safe 3
I[D] Salety with encoder _-]
"Safety Integrated" window
The following are configured in o i
the example: o
5 . . Safe basic functions
: Select control with "Motion Erinily
Monitoring via PROFIsafe" and - ]
"Safety with encoder” [ss?f,esssl?é?sc,lml
Set "Safety functions” to Safely functions i
"Enable". Enable smmw
. . . Safe speed monitoring
Then click on "Configuration”. (55M)
Safety Integrated
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5.5 Parameterizing the safety functions integrated in the drive

No. Action Remark
\\\\\\\\\\\\\\\\\\\\\\\\‘
\ Monitoring cycle clock. Actual value acquisiion clock
Y Dok [0 me T :
\ Diieine Safe positioning accuracy ~
\ Ollnear s | Encoder parameterization L0 \
\ Safe maximum velocity \
\ Puse suppr. test duration o o/ \
\ T 0
\ ™ Ext alaim acknowledgement 10000 ms :
\ e | g - \
\ I Contiol_Unit: (722.7 : CO/B0: ﬁ, B Ql \
\ [2.00 h ~
N Remain. time till 0 0 0 \
\ Teststop: Days Hows  Minutes
ACALLLULLLLLULLLLLU LU LU\ \
b |
Configuration of both drives Al
) . . | Parameter name: | Vaiue | Hex |
"Configuration” window F_SiL siL2 Chone veLe.
F_CRC_Length 3-Bypte-CRC
F_Par_Yersion 1
i L 1
. dd 198 C6
The following have to be e o
configured in the example:
PROFIsafe address with C6hex
6. for drive 1 and PROFIsafe
address with C5hex for drive 2.
The PROFIsafe addresses can Curtent F parameter CRC (CRC1) hevadecimal:
read-out from the HW Config =7
under the PROFIsafe properties.
Interconnect the signal source of Cancel Hep |
the test stop with DI7 of
SINAMICS. FF'ammeterI
Patameter name | Walue | Hex ]
su. sil2 Charge volue:
F_CRC_Length 3Byte-CRC
F_Pai_Version 1
E_C _I\AA ’)I'u‘\
F_Dest_Add 197 cs |
oo VO

Current F parameter CRC (CRC1) hexadecimal:

5BC4
Coct_|_rn_|

Safety Integrated
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5.5 Parameterizing the safety functions integrated in the drive

No. Action

Configuration of both drives
"Safe stop functions" window

The following values were
7. entered for the example:

Delay time SS1-> STO active =
500 ms

Delay time STOP C/SS2 -S0S
active = 500 ms

Remark
Safe stop functions 2]
AN SN OO NN NSNS SNSNSNSNSNSNSNSNSNSNSNSNSLN
551 active
551 selection Delay time.
SS1/5TOPB > STO active »
\—| = o= STO aclive
I 2 | 21
sToPe
s Shoidonn velociy sToPA
STOPF -> STOPB ss1
0.00 ms
siber
Acceleration monitoring Ramp-down time (OFF3) 0.000 s
oy Masimum speed 10000000 pm
tolerance
m/min

I 30000

|

/p\  With a shutdown velociy (p3568) of 0, the set velociy imit of the Safe Speed
(1Y Monitor [p3545) apples: 20.00 mm/min

Shutdown velocity
acceleralion monioring

000 mm/min

552 active

STOPC

S$52 selection
21
Delay time
$S2/STOP C -> 508 active
T 0
=

I[;l SU%CW!

IIIIIIIIIIIIIIIIIIIIIIIIIII’

P

[—i_/
Delay time Delay time
= STOPD -> SOS active
208 Sekck & ;sug S 0000 Standstltle
g o e o
100.00 ) Sy
% o =g -

VO VIV VIV VIV VIV VIV I IVI I I I I I IS

STOPD

ACALL L L\ """ """ """ """ vvvavaN

[ |

Configuration of drive 1

"Safely-Limited Speed (SLS)"
window

The velocity limit for level 1 is

Safely limited speed

[Sfely mitodspeed - S Siaseee e
A LSS S SV VN LA A A A AN AN NN N

250 mm/min. \ Vi Velocity monitoring ]
When this limit is exceeded, the : mﬁ?m W ///%%//ﬂ%
STOP C stop response N stssecin w / _
configured here is initiated. \ = “
8. \ e
Within the delay time "Delay : -
Time Delay time between sel. \ \./.. in mm/min ({]250.00 [2000.00 [2000.00 [2000.00
SLS > SLS active” (p9551), the | \ e ©) o o
drive speed must be below the N\ et @ @) O )
limit n_max. \ Stopreaction f[iz1570P C <l [;15T0P C 5] | [215T0PC o] |[215T0PC ]
Entered in the example:
Delay time SLS - SLS active:
500ms
N_max for level 1:
250 mm/min for drive 1
Safety Integrated
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5.5 Parameterizing the safety functions integrated in the drive

No. Action Remark
Configuration of drive 2
"Safely-Limited Speed (SLS)"
window
The velocity limit for level 1 is ASSSSSSS S NN NSNS N NNNNNNNNNN
400 mm/min. \ e Velosiy moririg ]
When this limit is exceeded, the \ asvaiame | 1l > /14.4?///%1
! \ .
STOP C stop response N SiSsein /
configured here is initiated. \ = “
9. \ Hin
Within the delay time "Del A L =
ithin the delay time "Delay N e o | T : _
Time Delay time between sel. \ Vebckvstevse'l:"c!‘,: T |
SLS > SLS active” (p9551), the | N o Bl IR e B e
drive speed must be below the N O ) o o
limit n_max. B Stopreaction flf(21570P C S| [215T0P € o] | [2510PC 5] [[215T0PC 5]
Entered in the example:
Delay time SLS - SLS active:
500ms
N_max for level 1:
400 mm/min for drive 2
Safety Integrated |
S QNTLY T LU | TSI
|Motion monitoring via PROFlsate
|[lJ] Safety with encoder
[
Motion monitoting
Safe basic functions
(STO, SBC)
Configuration of both drives
Safe stop functions
The parameters must now be (3515522505 HEM)
10 copied. Safety functions
" | To do this, click on the "Copy [Enable — Safelyrsm'fgt]:l speed
parameters" button.
Safe speed monitoring
Then click on "Activate settings". [SSM)
Sate motion direction
SDI)
Acceptance |
l Copy parameters I Enter license key |
l Activate settings I Change password |

Safety Integrated
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5.5 Parameterizing the safety functions integrated in the drive

No. Action Remark

Password input

Configuration of both drives \ \
Enter the current password: r—

\ [default pagsword: 0] \

11. YOL! will now be prompted to \ Enter the new password: [ \
assign a new password. \ Rerest otk et o

To do this, e.g. set the password \

to "1". \ ] | Cancel | Help I \

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

:'E Save parameters

After activation of the zafety parameterization. this should als

Configuration of both drives to the diive [Copy RéaM to BOM). An acceptance test iz also

12. | The parameters of the drive

device are now copied to ROM. \ Do you want to zave the parameters to the ROM now?
Confirm with "Yes". \ % Parameters of the drive Lnit

" Parameters of the diive object

] o |

TYTs" """ """ "¥

13. | Go offline %l
Then perform a power-on reset
14. of the Control Unit. POWER OFF/ON
15. | Go online. ';'ﬁl
Load the configuration into the i
6. | pg. s

17. Save the project. El

These messages indicate that a
test stop of the safety functions
in the drives is required.

Here, they involve alarms, i.e. -

. . I Jwarming 5120CU320x2:DP2CRE20 : SERVD_D2 1697 : 5 Motion: Mation monitaring functions must be tested
18 thed drlves gan be SW|tChed'On m\v\f'armng S120:CU320:2:DP=CBE20 : SERYD_03 1697 . 5 Motion: Mation monitoring functions must be tested
and operated.

In this example, the test stop can
be executed using switch -S9.

Safety Integrated
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5.6 Configuring the F-CPU

5.6 Configuring the F-CPU

In this example, in OB1, the required enable signals (except bit 0 for OFF1/ON
enable) are only set in control word 1 for drives 1 and 2.

The safety program was consciously selected to be as simple as possible. In this
particular case, the main task of the safety program is to generate the PROFIsafe
control words for the drives from the signals at the F-Dls. These are transferred to
the drives using the PROFIdrive telegrams where they control the safety functions.
The blocks required for the safety program must first be created.

Caution
form.

It is not permissible that the program is used for a real application in this

You start with the F-Call block. This is required to call the safety program. To do
this, a function (in this case, FC1) must be inserted in the block folder using the F-
Call programming language. Cyclic interrupt OB35 is required to cyclically call the

safety program.

In this example, the actual safety program is executed in a function block (here,
FB1); this means that FB 1 must now be inserted with the programming language
F-LAD (corresponds to F-KOP (DE)) or F-FBD (corresponds to F-FUP (DE)).

Table 5-5: Configuring the F-CPU

No. Action

Remark

To insert blocks, right-click on
"Blocks" = "Insert New Object".

&File Edit Inzet PLC View Options Window Help

DS 89| % 28 dn)o %% =@ 6| <Nofies

S SIMATIC 300(1)
= [§ cPu 315F2PH/DP
= {51} 57 Programi{1]
() Sources
o
= 5120401320
= & s1z20tu o

Check Block Consistency...

Prinit

Rename

Object Propeties. . Al+Hetum
Special Object Properties »

Cirb
CuleC

Del

Oraanization Block

Function Block

Furiction

Data Block.

Data Type
Wariable Table

F2

Safety Integrated
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5.6 Configuring the F-CPU

No. Action Remark

Propeities - Organization Block

Create OB35 using the STL
2. programming language
(corresponds to AWL (DE)).

rties - Function

Create the FC1 using the F-
CALL programming language.

3.
FC1 is the gateway to the safety
program.
Function Block
Create FB1 with the
programming language F-FBD
(corresponds to F-FUP (DE)).
4.

The safety program is written to
FB1.

Safety Integrated
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5.6 Configuring the F-CPU

"Distributed Safety" > "F-
Application Blocks".

Network 2:
STO is permanently deselected
with a fail-safe VKE1.

Network 3:
-S1 is interconnected with SS1
on PROFlsafe STW 1.

No. Action Remark
OB1 OBl : "Main Program Sweep (Cycle)"
Comment :
All enable signals are
permanently written to the STW. - Assigm dummy control word
5. Comment :
Note
L 1150
The address of the output word 47 L1E0 = 47E
can be seen in Chapter 5.4 for T AT sce
the telegram configuration. T A 260
OB3E - "Cyclic Interrupt”
Commernt. :
OB35
6 . Open Safety-Program
Calls the safety program Comment
CALL FC 1
FEl : Bafety-Program
Comment. :
FB1
Network 1: Peintegration of all components
Commernt.
Drive 1
LDEELD
Network 1: F mz]‘:;a_
Acknowledge faults using -S4. Acknovledgenent of
all F-T/0 of a RIG
"F_ACK_GL"
. —JEN
Note ACK_RET_
. . — ZLOE ENGO [
FB219 can be found in FB1 in BOE
7. the folder "Libraries" 2>

Network 2 : PROFIsafe Driwve 1 2TO

Comment. -

DEE18_DBEXZ
6_d
TRUE
WEL Aed. 0
GLOBDE" . =
VEELl =

Network % : PROFIsafe Drive 1 351

Comment -

Safety Integrated
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5.6 Configuring the F-CPU

No. Action
Netwmork 4 : PROFIsafe Driwe 1 552
Commernt. :
DEE18_DBX3
6.4
TRUE
"F hEd 2
FB1 GLOEDE" . =
VEE]l — —
Drive 1
Hetwwork 5 : PROFIsafe Driwe 1 508
Network 4: e
SS2 is permanently deselected
with a fail-safe VKE1.
DBE18_DBX3
Network 5: 6.4
SOS is permanently deselected TIUE
8 with a fail-safe VKE1. "F_ Ag4. 3
: GLOEDE" . =
VEEL — —
Network 6:
-S2 is interconnected with SLS )
is necessary, as -S2 is pr T
connected as NO/NC contact.
Network 7: Aod. 4
-S4 is interconnected with the =
fail-safe acknowledgment on E0.1 = —
PROFIsafe STW 1.
Netwmork T : PROFIzafe Acknowledgement
Commemnt :
a4 7
EQ. 3 — —
Safety Integrated
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5.6 Configuring the F-CPU

1 is permanently selected.

Networks 10 and 11:

The fail-safe VKE1 is
interconnected on A65.4 and
A65.5; this means that SDI is
permanently deselected in the
positive and negative directions.

No. Action Remark
Netvwork 8 : PROFIzafe Driwe 1 SLE stage Bit 0O
Commemnt :
a
DES18_DBX3
6.3
FALSE
"F_ hEE_1
GLOEDE". =
VEED = —
Netvwork 2 : PROFIzafe Driwe 1 S5LE5 stage Bit 1
Comment :
FB1
a
Drive 1 DB218_DBX3
6.3
FALSE
Networks 8 and 9: "F_ ABE.Z
The fail-safe VKEO is GLUBDE L. =
interconnected on A65.1 and NEEN—] —
9. AB5.2; this means that SLS level

Netvork 10 : PROFIsafe Driwe 1 SDI positiwe

Comm et -

DEB18_DEX3
6.4
TRUE

e AES.d
GLOEDE". =
VEE1l — —

Netvork 11 : PROFIsafe Driwe 1 SDI negatiwve

Comm et

DBB18_DEBEX3
6.4
TRUE

o AEE. 5
GLOEDE". =
VEEl — —

Safety Integrated
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5.6 Configuring the F-CPU

No. Action Remark
Network 12 : PROFIsafe Drive 2 2TO
Comment: :
&
DE818_DBX3
.4
TRUJE
"E A70_0
FB1 GLOELE". =
VEE1l —
Drive 2 Network 13 : PROFIsafe Drive Z SS51
Comment: :
Network 12:
STO is permanently deselected - 470.1
with a fail-safe VKE1. s, 5] L |
Network 13:
10. -S1 is interconnected with SS1 Network 14 : PROFIsafe Drive 2 852
on PROFIsafe STW 2. R
Network 14: 2
. DE818_DBX3
SS2 is permanently deselected 6.4
with a fail-safe VKE1. TEUE
"F_ A70.Z
GLOEDE" . =
Network 15: e
SOS is permanently deselected Network 15 : PROFIsafe Driwve 2 S0S
with a fail-safe VKE1. e
&
DE818_DBX3
6_4
TRIJE
Yo A70.3
GLOEDE" . =
VEEL =
Safety Integrated
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5.6 Configuring the F-CPU

No. Action Remark

Netwwork 16 : PROFIsafe Driwe £ SLE

Commemnt :

A7D.4

EQ.Z = ]

Netrymork 17 : PROFI=safe Acknowledgement
FB1

Comnmemnt

Drive 2
ATO0.7

Network 16: E0.3 — —

-S3 is interconnected with SLS
on PROFlsafe STW 2.

Netrymork 1% : PROFI=safe Driwe 2 2L2 stage Bit 0O
1. Network 17:

-S4 is interconnected with the RS
fail-safe acknowledgment on
PROFIsafe STW 2. 5
DBE818_DBX3
Networks 18 and 19: F;:E
The fail-safe VKEO is "F A71.1
interconnected on A71.1 and GLOEDE" . z
A71.2; this means that SLS level VEED — —

1 is permanently selected.

Netymork 1% : PROFI=afe Driwve £ S5LS5 stage Bit 1

Commemnt :

DE818_DBX3
6.3
FALSE

"F_ A7l 2
GLOEDE". =
VEEQ = —
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V2.0, Entry ID: 29056318 51



Copyright © Siemens AG Copyright-2011 All rights reserved

5 Configuration and project engineering

5.6 Configuring the F-CPU

Networks 20 and 21:

The fail-safe VKE1 is
interconnected at A71.4 and

12. | A71.5; this means that SDI is
permanently deselected in the
positive and negative directions.

Network 22:

Control of the signal lamp in -S4
for the SSM feedback signal.

No. Action Remark
Netwwork 20 : PROFIsafe Driwe 2 B2DI positive
Comment :
=]
DEB1S8_DBEX3
6.4
TEUE
FB1 g AT1. 4
GLOEDE" . =
TEE]l = e
Drive 2

Netwwork 21 : PROFIsafe Driwve 2 BDI negative

Comment. :

DB818_DHEX3
6.4
TERUE

"F_ AT71.E
GLOEDE" . =
VEEL — —l

Netwmork 22 - 55M active

Comment :

ESS. 7 = Al0.7

ETL. 7w e

Generating the safety program

13. Click on this button to generate
the safety program.

Bp File Edt Inset PLC View Options Window Help
[D& B3| 9ok

S me_fe_i_006

= SIMATIC 300(1) 5257 Program(1) 57 Program

2 @ [CPUSTSE2PNR 83 Conmectons
=1 57 Program(1)
@) Sources
@ Blocks
= @ S120+CU320+2xDPKCBE20
& s120_CU320_2_OP

Connections

x
Fotuntime group/parameter Value | Current mode:
Creating a new F-runtime e e B — ' | U | — e
7 Define New F-Runtime Group )
group F-CALL block: lm—j Safety mode...
F-program block: FB1 -]
Compare...
Here, the safety program (FB1) I‘:““::ﬂ’:"::f — Toer | F_I
is assigned to FC1 and the ‘””_ e 200 _Pemissin._ o]
1 4 . . . . DB for F-untime group communication: [—3 e
associated I-DB is defined. B
[ ] Concel | Hep | Compie ||
Lo § [ oo | Dowrload |
For this purpose, click on the —
button "F-Runtime groups" - [ &5 L) i |
"NeW" and Specify an |-DB T & 0BT T-DB for F-progiam block | 264E [ =l Print...
Close Help
Safety Integrated
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5.7 Acceptance test

No. Action Remark
2 Safety Program - mc_fe_i_006_v12\SIMATIC 300(1)\CPU 315F-2 PN/DP\S7 Program(1) <]
Offine | Onine | : ;
Rack: 0 Slot: 2 Current mode:
Collective signature of al F-blocks with F-attributes for the block container: 13080071 unknown
Collective signature of the safety program: 13C60D71
Cunent compilation: 05/27/2011 08:03:53 AM Gatety modt
The safety program is consistent. —I
Then generate the safety e
program and load into the F- Enioe Sk [Sumb.name | Funclionimstey pogan] Signatwe_[knowhonp| =] | Compae.. |
=) Safety program | |
15 CPU # :, Z:\g::celsgmupFCT Pemission... ||
- g (] | |FCaLL 8116 [ R
Bl | | F-program block 4883 O
In addition, load the standard g T Fasmior e B =]
blocks into the F-CPU. e
£ e EDMEN —[Fomenthet—fo || | oo
& Fe1643 | | Automatically generated ... | 34C2 P |
& o8l | |I-DB for F-program block | 264E 2 Piint
Close Help
Note We recommend that blocks OB82 and OB86 are also integrated in order to
tolerate the failure of the I/O (e.g. the drives for a power on reset) without the F-
CPU going into the STOP operating state.
5.7 Acceptance test

To verify safety-oriented parameters, an acceptance test must be performed after
the machine has been commissioned for the first time and also after changes are
made to safety-related parameters. The acceptance test must be appropriately
documented. The acceptance reports must be adequately stored and archived.

The acceptance test must be carried out after parameterization has been
completed and a power on reset.

Information about the acceptance test, the acceptance report and an example of
an appropriate acceptance report is provided in the "Function Manual SINAMICS
S120 Safety Integrated" (FHS) in the Chapter "Acceptance test and acceptance
report".

To simplify the handling of the acceptance test, an application has been created,
which can be ordered free of charge by your local SIEMENS partner. This
application takes the user step-by-step in a user-friendly fashion through the
acceptance test.

Safety Integrated
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6.1 Preconditions

6

6.1

6.2

54

Commissioning the application

Up until now, the configuration of the application example was described step-by-
step. The following steps should now be followed if the sample project is to be
directly downloaded to the hardware.

All of the components (S7-F-CPU and SINAMICS S120) should first be generally
reset or reset to factory settings.

Preconditions

Preconditions for operation

e The SIMATIC components have been mounted and connected with one
another. The PROFIsafe addresses of the fail-safe input and output modules
must be set using the DIL switch; see Chapter 5.4.

¢ All components have been connected as specified in Chapter 4.
e The DRIVE-CLIQ topology of the SINAMICS components has been maintained.
e The motor is connected to the Motor Module using a power cable.

e The Motor Module is correctly connected with the infeed (DC link and 24 V DC
control voltage).

e The infeed is connected to the line supply.

e The components are supplied with 24 V DC.

Preparation

(see chapter 5.2 Preparation)

Safety Integrated
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6 Commissioning the application

6.3

Commissioning

Table 6-1: Commissioning the application example

6.3 Commissioning

No. Action Remark
Loading the configuration of
the
F CPU
% File Edit Inget PLC “iew Optione ‘wWindow Help

The HW configuration of the S7- e | BE : A

; i s B = e
F-CPU must first be D= 8 | & %E|ﬂ||_%| 3
downloaded. The HW &£ me_fe_{ 006 Object name [
configuration is opened by = SM’A‘T'C et 3 Harduwars
double-clicking on "Hardware". =5 g”s?spz P“[“; []’F' CPLI 315F-2 PN/DP

=] Togram
1. B 512001 32042:DP...
-[B] Sources
B ER [ Blocks
Depending on the default values L2
anc'ja the prgevious configuration Figl, STa B0 HE]
) . S120_CU320_2 DP
on the F-CPU side, it may be & - -
necessary to adapt the
PROFIBUS address of the PG in
NetPro to download the
hardware configuration of the F-
CPU.
Note
If a Safety program was previously available on the F-CPU, then this is password-protected.

2 This must be known for the download. If it is not known, then the memory card must be deleted
using a suitable device (e.g. a SIEMENS PG). If the card is deleted or formatted using a card
reader, the card will be destroyed.

s wnsEmeTeJv wdaE]esn
After the HW configuration has : p—— o —_—
been downloaded, the program | = Ga 57Pogentt) et S
. 28 Safety Program - mc_fe_i_006_v12\SIMATIC 300(1)\CPU 315F-2 PN/DP\S7 Program(1)
blocks must be loaded into the e[|
F-CPU mw:dodFNmk:wi:deMu;hﬂockcw&m: 13060071 [ E‘::':‘::g
The window to load the safety T ek e
. i . . rent compilation: 05/27/2011 08:09.53 AM Safety mode...
functions is first opened using T sfey rogmis constet. e
3 the HYe”OW" button in the . F:i::»mm [ Symb. name | Function in safety program| Signature |m~m~p|§ Compare.. |
’ functllop.bar. The doyvnlqad is L , -
then initiated from this window S 1 — o
. S 25 22 — ol L F-Runtime 8.
using the "Download" button. |
The safety program must have g i Eg_is: [Fademtick o2 v
preViOUS|y been generated & reiea0 FCTALZ  [Faystembiock Ta08A gi Dowrlosd _|
. FB1641 FIACK, F-system block FB4 v
("compiled"). A e = |
& FB1643 I Automatically generated .. | 34C2 w |
& 0Bl |IDBTor Fpogramblock |288E | [ = Print...
Close Help
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6.3 Commissioning

No. Action Remark
&P File Edit Inset PLC View Options Window Help
Dﬁlg?@\&ﬂ;lﬁlﬁa 9| % = | & |[<NoFiter> ER
= &P mc_fe_i_008 Object name | Symbolic name | Createdinla
& 57 Progant() CYC_INTS
:-5 g 1/0_FLT1
o @ S1ncuznaoRceEn  [BEE ASChfLT -
6 STZ0LELS2) 2 DR &3 FB219 F_ACK_GL F-STL
&3 FB1638 F_IO_CGP FSTL
&3 FB1639 F_CTRL_1 F-STL
&3 FB1640 F-CTRL.2 FSTL
&% FB1641 FIACK_GL F-STL
&3 FE1642 F_DIAG_N FSTL
. FB1643 FSTL
The remaining (non-safety- gm FALL
4. related) blocks are then loaded &% DB1 F0B
&3 DB213 F-DB
normally. 53 DBS13 F_GLOBDE F-DB
&3 DB819 FOO000_FDI24xDC24V F-DB
&+ DB820 FOOO10_FDOBxDC24Y_24  F-DB
&% DB821 FO0064_PROFIsafe_Module F-DB
&3 DB822 FO00070_PROFIsafe_Module F-DB
&% DB823 F-DB
&3 DB824 FDB
&3 DB826 FDB
&3 DB827
&3 DBa28
&3 DBS29
DPRD_DAT
DPWR_DAT
DIS_AIRT
EN_AIRT
STP
RDSYSST
fls Project Edit Taigetsystem View Oplions Window Help 1
| Cl=]am) - | PRl el | 291 | 2] | | elea] | 5]
| EE
# Insert single drive unit j i —"_"é‘II Ife PZDW”MI
Loading the SINAMICS S$120 e Conmiin e FROTELS Crtl Uik
configuration 53 Dot el e o
; ’;:ﬂ:g:z:;z‘wm The input data corresponds to the send and the output data to the receive dire
e Master view:
2488 Cortol Ui object | Drive object| -Ho. Mcwsegs e e Input &
You can download the e AP T Sl
5. configuration directly to the 4 Tlsmvo s (o e A
SINAMICS S120. To do so, first T s e T —— 1
go online and then perform a g el E e
Expert list -
Drive navigator
download. B g
=) Setpoint channel
> Motor potentiometer
> Fixed setpoints
> Speed Setpoint v Interconnections/diagnestics
> Speed limit
> Ramp-function generator
#- Openoop/closed-oap control
=-» Functions
> Line contactor control
> Brake contiol
> Safety Integrated
Safety Inegrated |
Motion monitoring O sscactive
Sl O sstactive
Now, for each series o O sts ik vale
. . . . i SLS active
commissioning, the new serial Bt O asmkvan
numbers must be transferred to Safely unctions S O Velocky below S5 ik veke
the Safety configuration. e 4= 6LS) B
6. This is carried out using Ssfe medmnking O sbinegative drection
"Acknowledge hardware O stutdown paths requre testing
replacement" in the Safety B Ao | O tnternslevent
screen form of both drives. ]
Acceptance
| Emeriensekey || Acknowledge haduare replacement |
Restore safety factory settings
Safety Integrated
y
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6.3 Commissioning

restart carried out (power on
reset).

No. Action Remark
The backup procedure from
RAM to ROM must then be

7. | initiated for SINAMICS and a 'z|
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7.1 Overview

7
7.1
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Using the application

Overview

Fig. 7-1: Operator controls of the application example

F-CPU + F-DI + F-DO PROFIBUS

B
PROFlsafe

-510

- -5
l— -512

Switches -S1 to -S4 are located on a switchbox that belongs to the Safety training
case. The various safety functions can be selected using the switches.

Switches -S5 to -S12 are located on a switchbox that belongs to the SINAMICS
training case. Using these switches, the drives are switched on and switched off,
different speed setpoints entered, the test function for the safety functions started
and faults acknowledged.

Safety Integrated
V2.0, Entry ID: 29056318



Copyright © Siemens AG Copyright-2011 All rights reserved

7 Using the application

7.2 Description

7.2 Description

Reintegration

The drives have to be reintegrated after a power OFF/ON. All of the alarm
messages are acknowledged by pressing pushbutton -S4, and the signal lamp in -
S4 is lit.

Switching-on/switching-off

The Emergency Stop button S1 must be released in order to be able to operate the
drives. Both drives are switched-on (OFF 1) using switch -S5.

Speed steps

Switch -S6 can be used to changeover between speed setpoint 0 and 20 rpm
(drive1) or 0 and 33 rpm (drive2). If switch -S7 is also actuated, then the speed
increases up to 800 rpm (drive 1) and 333 rpm (drive 2).

Acknowledging alarms

Alarms present on the SINAMICS system can be acknowledged using -S10. The
Safety alarms are the exception in this case, as they must be acknowledged in a
fail-safe fashion using -S4. Cyclic test stop for the safety functions is activated
using -S9.

Protective door 1

When protective door 1 is closed (switch -S2), drive 1 rotates with a maximum of
800 rpm. If the first speed stage is selected, then the motor rotates with 20 rpm. If
protective door 1 is now opened, nothing happens, as the speed limit was
parameterized with 25 rpm.

Protective door 2

A closed protective door 2 (switch -S3) results in a maximum setpoint speed of 333
rpm for drive 2. If the first speed stage is selected, the motor rotates with 33 rpm. If
protective door 2 is now opened, nothing happens, as the speed limit was
parameterized with 40 rpm.

Fault simulation

With protective door 1 or 2 open, if the second speed setpoint of 800 rpm (drive 1)
or 333 rpm (drive 2) is selected, then this results in an SLS limit value violation and
the relevant drive is stopped with an internal SS2 (STOP C); after the delay time
has expired, STOP C = SOS" (in the example 500 ms) is switched to SOS. The
other drive is not affected by this.

Safety Integrated
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7.3 Summary of input signals

7.3 Summary of input signals
Table 7-2: Sinamics digital inputs
Digital input Switch Component Description
DIO -S5 Drive 1/ drive 2 Switching-on/switching-off

Changeover speed setpoint (fixed

DI 1 -S6 Drive 1/ drive 2 setpoint) bit 0

DI 2 .s7 Drive 1/ drive 2 Changeovgr speed setpoint (fixed
setpoint) bit 1

DI 6 -S10 Drive 1/ drive 2 Acknowledge alarms

DI7 -S9 Drive 1/ drive 2 Initiate a test stop

Fig. 7-3: Fail-safe inputs on the F-DI module

Digital input Switch Component Description
Drive 1: SS1
F-DI O -1 tIfrr:tergency Stop
utton Drive 2: SS1
E-DI 1 S2 Pr_otectlve door 1 (for sLS
drive 1)
F-DI 2 s3 Pr.otectlve door 2 (for sLS
drive 2)
F.DI 3 -S4 Acknowledgement Fail-safe acknowledgement (drives 1
button and 2) and depassivation (all F-slaves)

Note The drives can only be operated when the infeed is activated and the DC link
charged.

Safety Integrated
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8.1 Related documents

8 References
8.1 Related documents
This list does not claim to be complete and only provides a selection of suitable
references.
Table 8-1: References
Topic Title
1/ SINAMICS S120 Function Manual, Edition 01/2011
12/ SINAMICS S120 Manual, Edition 01/2011
13/ SINAMICS S120 List Manual, Edition 01/2011
8.2 Internet links
This list does not claim to be complete and only provides a selection of suitable
information.

Table 8-2: Internet link reference

Topic

Title

1\

Reference to the
article

http://support.automation.siemens.com/WW/view/de/29056318

\2\

Siemens | IA/DT
Customer Support

http://support.automation.siemens.com
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History

Table 9-1: History

Version Date Revision
V1.0 05/2008 First edition
V1.1 07/2009 Revision
V2.0 07/2011 Revision with SINAMICS V4.4 and STARTER 4.2
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