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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

AAWARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A\CAUTION
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation for the specific task, in particular its warning notices and
safety instructions. Qualified personnel are those who, based on their training and experience, are capable of
identifying risks and avoiding potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

AAWARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be adhered to. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.

Siemens AG A5E02982990-01 Copyright © Siemens AG .
Industry Sector ® 08/2010 Technical data subject to change
Postfach 48 48
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GERMANY



Table of contents

1110 0o T ) o USRI 5
2 g (=T 0 = 1 =1 (o] o PP 7
2.1 = To [T =10 =T o1 £ U PURRP: 7
22 1K= L] TP PR PPROPRN 10
3 L AT/ P 15
1070 ] 10 18] - 11T ] TSP 19
4.1 Setting up the T station with the help of a wizard ..., 19
4.2 Configuring the F-DI signal MOAUIE ..........cooi i 20
4.3 Configuring the F-DO signal MOAUIE ..........ccuuiiiiiiiiee et e e eee s 23
4.4 Configuring @ drive in HW CONfig..........oiiiiiiiiie ettt e e e sneee e 25
4.5 Downloading the hardware configuration to the target hardware.............cccccooiiiii s 26
4.6 Configuring @ drive IN STT CONFig ....oiueiiieiieie et ee e 27
4.7 Message frame configuration of the drive...........coooii i 42
4.8 Configuring safety-related communication between the TF-CPU and drives with safety
L8] T2 o 3 SRS 44
4.9 Configuring the properties of the TF-CPU ..........c..ooiiiiiiiii e 46
4.10 Interconnecting the safety data block with SINAMICS parameters..........ccccoccieiiieiiiinenecnnen, 47
4.11 Configuring safety functions on the drive..............ooo e 51
4.12 Configuring axes iN STT CONFig .....uuviiiiiiie e a e e e s e nreeeeae s 59
5 L 0T | =T 1 1100113V T 69
5.1 Creating technology data DIOCKS............oiiiiiiiii et e e e raeee e 69
5.2 Creating @n S7 USEI PrOGIaM ... ....cou it ee ettt e ettt et e et e e e st e e e sb b e e e s abae e e s aabeeeeeaabeeeeeas 70
5.3 Editing the safety program ... 71
6 LI L o PSP PPROY 77
7 FUurther INFOrMAtioN ..ot e e s st e e e e e eme e e eas e e e ne e sereeans 81

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5SE02982990-01 3



Table of contents

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
4 Getting Started, 07/2010, A5E02982990-01



Introduction 1

These instructions provide a practical example guiding you through the commissioning tasks
required to create a fully functional application, and showing you how to perform a motion
with additional safety functions. It will help you get acquainted with operating CPU 317TF-2
DP and the SINAMICS S120 drive system.

Depending on your level of expertise, working through the sample will take between 4 and 5
hours.

Validity
The manual is valid for the following components:
CPU 317TF-2 DP as of V2.7/4.1.5
SINAMICS S120 as of V2.6.2
S7 Technology as of V4.2
S7 Distributed Safety as of V5.4 SP5 and S7 F Configuration Pack as of V5.5 SP7

Prerequisites

This document presumes that you have connected a SINAMICS S120 drive system to the
DP(DRIVE) interface of the CPU 317TF-2 DP.

We recommend the following manuals as preparation:
® Getting Started "CPU 317T-2 DP: Controlling an SINAMICS S120"

® Getting Started "S7 Distributed Safety"
® System manual "Safety Engineering in SIMATIC S7"

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01 5
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Preparation

2.1 Requirements

Requirements

The following requirements must be fulfilled:

® You have an S7-300 station, consisting of:

Power supply (PS), e.g. 6ES7307-1KA00-0AAQ

CPU 317TF-2 DP with memory card (4 MB or more), 6ES7317-6TF14-0AB0
V2.7/V4.1.5.

Digital input module, safety-related (F-DI) with bus connector, for example,
6ES7326-1BK02-0AB0

Digital output module, safety-related (F-DO) with bus connector, for example,
6ES7326-2BF10-0AB0O

Safety protector, 6ES7195-7KF00-0XA0
Digital input module (DI) with bus connector, for example, 6ES7321-1BH02-0AA0
Digital output module (DO) with bus connector, for example, 6ES7322-1BH01-0AAQ

Two optional front connectors for the digital modules

® For operating the safety functions, you need:

Emergency stop, 2-channel - see the Configurator for pushbuttons and SIRIUS
3SB3/3SF5 indicator lamp in the Internet (https://mall.automation.siemens.com)

Key switch, 2-channel - see the Configurator for pushbuttons and SIRIUS 3SB3/3SF5
indicator lamp in the Internet (https://mall.automation.siemens.com)

2 hinge position switches, 2-channel to monitor the protected zone door - see the
Configurator for position switches in the Internet
(https://mall.automation.siemens.com)

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Preparation

2.1 Requirements

e A PG with MPI interface and properly installed software packages and commissioning

tools as listed below:

— STEP 7 as of V5.4 SP5

— S7 Technology as of V4.2

— Distributed Safety as of V5.4 SP5 with F Configuration Pack as of V5.5 SP7

The PG is connected to the CPU via the MPI/DP interface (transmission rate up to 12
Mbps; default 187.5 kbps):

— PROFIBUS cable 6ES7901-4BD00-0XA0 (for transmission rates up to 12 Mbps)

A SINAMICS S120 drive system with the following components is connected to the CPU
317TF-2 DP via the DP(DRIVE) interface:

— CU320 Control Unit with TB30 Terminal Board (6SL3040-OMAQ0-0AA1)
— Smart Line Module 5 kW (6SL3130-6AE15-0AA0)
— Single/Double Motor Module 3 A (6SL3120-2TE13-0AA3)

— 1 synchronous motor 1FK7022-5AK71-1AG3 with incremental encoder sin/cos 1 Vpp
via sensor module cabinet SMC20 (6SL3055-0AA00-5BA1) - optional

— 1 synchronous motor 1FK7022-5AK71-1LG3 with DRIVE-CLIQ interface: Absolute
encoder EnDat 512 pulses/revolution

— Reference loops for position monitoring
— Control box for setpoint/actual-value linkage via terminals
SINAMICS S120 has the factory settings.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Preparation
2.1 Requirements

® You know the firmware version of your SINAMICS S120.

If you do not know the firmware version, you can find the version listed in the supplied
documents. Alternatively, you can open the "content.txt" file on the CF card. The firmware
version is in the "Internal Version" entry. You can find more detailed information on
reading the firmware version in the SINAMICS S120 product information.

Note
We have used a SINAMICS S120 training case as an example of a drive for this Getting
Started. The training case is available under the following order number:
¢ Single-axis version with 1FK7 motor
6ZB2480-0AA00
e 2-axis version with 1TFK7 motors
62B2480-0BA00

® The hardware is completely assembled and wired. For information, refer to Getfting
Started CPU 31x: Commissioning.

® You provided hardware limit switches and EMERGENCY-OFF switches for safe and
reliable operation of the system. This EMERGENCY-OFF switch is independent of the
emergency stop switch described in the application example.

A wrrniNG

Non-compliance with the regulations can result in serious injuries and damage to
machines and equipment.

Operation of an S7-300 as part of plants or systems is subject to special rules and
regulations, based on its field of application. Please note the current safety regulations
for the prevention of accidents, e.g. IEC 204 (EMERGENCY-OFF equipment).

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5SE02982990-01 9



Preparation

2.2 Task

2.2 Task
The example includes a technology task (positioning) with safety functions. The axis moves
in a production area with access control.

Technology task

The positioning requests are performed via two inputs:
e Start position at position 1 (0 mm)
e Start position at position 2 (5000 mm)

Position1 Position2

h >
@ D

Axis 1 -

Other inputs are used to start or stop the axis.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Preparation

2.2 Task

Safety elements

The following figure shows the safety elements in the protection zone.
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Signal lamps for indicating the operating status

Safety door with 2 position switches

2

Emergency stop switch

Key switch for setup mode

4

Acknowledgment button for safety-related events and reintegration of the F-1/O

5

Production area with access protection

Figure 2-1

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Preparation

2.2 Task

Actuation of safety elements triggers the following safety functions on the drive:

Safety element Safety function on the drive
Emergency stop switch Safe Stop1 (SS1)
Position switch on safety door Safe Stop2 (SS2)
Key switch Safe Limiting Speed (SLS)

Example configuration
The tasks in the example result in the following hardware assembly:

Fail-safe Technology CPU
CPU 317TF-2 DP

safety protector

| |

1 1 F-DI
ps| cpu | |} o FPo
DI DO
ﬂ PROFIBUS
DP (DRIVE)
PG/PC programming device SINAMICS S120
— DRIVE-CLIQ
D PROFIBUS / MPI
N |
CLIQ
L \ = interface
—
o )
rogramming [ X100 ] [ X200 ]
device (PG) with - -
- S7 Distributed Safety =
-STEP 7
- S7-Technology
CU 320
Smart Line |Double Motor|
Module Module

@Q

Figure 2-2  Example assembly CPU 317TF-2 DP with SINAMICS S120

Motor M2 is a component of the SINAMICS S120 training case but is not used in the
example at hand.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Preparation
2.2 Task

Basic procedure

Configure the TF-CPU, drive and an axis using HW Config and S7T Config. Configure the
safety functions on the drive with S7T Config. Then operate the configured axis with the user
program. The technology functions are included in the standard component of the user
program. The safety functions are controlled by the safety program. The status of the safety
functions on the drive is evaluated in the safety program.

The task is divided into the following learning units:

Step Learning unit Engineering tool

1 Wiring

2 Creating a T station SIMATIC Manager

3 Configuring the F-DI signal module HW Config

4 Configuring the F-DO signal module HW Config

5 Configuring the drive HW Config

6 Assigning the PG/PC interface NetPro
Downloading the hardware configuration to the target HW Config
hardware

7 Configuring the drive S7T Config

8 Message frame configuration S7T Config

9 Configuring safety-related communication between the | HW Config
TF-CPU and drives with safety functions

10 Configuring the properties of the TF-CPU HW Config

11 Interconnecting the safety data block with SINAMICS S7T Config
parameters

12 Configuring safety functions on the drive S7T Config

13 Configure axes S7T Config

14 Creating technology data blocks Technology Objects

Management

15 Creating an S7 user program STEP 7, S7 Distributed Safety

16 Editing the safety program STEP 7, S7 Distributed Safety

17 Trial run

Example program
The program blocks for the described example can be found in STEP 7 in the sample
project, PROJECT-CPU317TF. You can open the project in SIMATIC Manager with File >

Open > Sample Projects, copy the program blocks into your own project and adapt them to
your hardware assembly.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01 13



Preparation

2.2 Task
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Wiring

A wrrniNG

Danger from live wires
You may come into contact with live wires. Always switch off power before you start wiring

the S7-300.

Procedure
You can find a similar description of the installation and wiring of the CPU 317T(F)-2 DP in

the Getting Started Collection S7-300 PLC: CPU 31x: Commissioning in the Internet
(http://support.automation.siemens.com/WW/view/en/15390497).

Setting the PROFIBUS address on the CU320
Set the PROFIBUS address of the SINAMICS to PROFIBUS address 4. You set the
PROFIBUS address on the CU320 directly via the hardware DIP switch as follows:

L

PROFIBUS _— |

interface

DP ADDRESS ﬂﬂ"

(LT EES

20 21 22 23 2% 25 o6

D+D+4+0+0+0+0=4

Figure 3-1 Schematic representation of the CU320 control unit

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01 15
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Wiring

Wiring standard signal modules
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Figure 3-2  Wiring overview for the standard signal modules

O) Drive enable @) MC_Reset_Done

@) Reset MC_Halt_Done

® Stop ©) MC_MoveAbsolut1_Done

® Start Position 1 MC_MoveAbsolut2_Done

® Start Position 2 @ MC_MoveAbsolut1_SLS_Done

® MC_Power_Status ® MC_MoveAbsolut2_SLS_Done

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Wiring

Wiring the F-DI signal module

F-DI 24*DC24V

Figure 3-3  Wiring overview for the F-DI signal module

Safety door contact top

Safety door contact bottom

Emergency stop switch

Key switch for setup mode

©@®e0|0

Safety acknowledgment button

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Wiring

Wiring the F-DO signal module

18

F-DO 10xDC24V 2A

1L+

Figure 3-4  Wiring overview for the F-DO signal module
@ Safety disabled
® Setup mode active
® Emergency stop active
® F acknowledgment required

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Configuration

4.1 Setting up the T station with the help of a wizard

The station wizard helps you to carry out several steps when configuring a CPU 31xT(F) in
one work session.

Procedure
Step Activity
1 Create a new project in the SIMATIC Manager (e.g. "Getting Started CPU 317TF").
2 Select the Insert > Station > SIMATIC T Station menu command.
CPU type: |CPU317TF-2DP =
v Generate technology system data
MPIDP
Type: |MPI M
" Mot networked MName: | J
o Address: 2
& Mew Transmission Rate: 12 ppit/s -
DP(DRIVE)
Constant DP Cycle; |3.DDD :l
g |
~
| [
~
PGPC
" Da not use Mame: J
+ Mew v Assign
" Ayailable PG/PC
Cancel Help

The "Set up T station" dialog box opens.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01 19



Configuration

4.2 Configuring the F-DI signal module

Step

Activity

3

Select the following settings in the fields:
CPU type: CPU317TF-2 DP
"Generate Technology System Data" option activated
"MPI/DP": New, type "MPI", transmission rate 1.5 Mbit/s or higher
"PG/PC": New, "Assign" option activated

If required, press the button "Help" to obtain additional information. Confirm with "OK".
Result: A new SIMATIC 300 station is created in the project with a CPU 317TF-2 DP (latest version).

Open the hardware configuration and add the following modules, as specified in the section "Requirements

(Page 7)™

e Digital input module DI16xDC24V, e.g. 6ES7321-1BH02-0AA0
¢ Digital output module DO16xDC24V/0.5A, e.g. 6ES7322-1BH01-0AAQ

Save and compile the hardware configuration.

The system compiles your project, and adds the "Technology Objects" object to the project window in
SIMATIC Manager.

Download the hardware configuration to the target system.

4.2

Configuring the F-DI signal module

Use of the fail-safe input channels

20

Configure a fail-safe F-DI signal module. The following table shows which safety elements
need to be connected to the individual channels and how the channels need to be

configured.

Note

You must set a password to provide access permission for the safety program.

Table 4- 1 Configuration of the input channels, supply group 1Vs / 3Vs

Channel |Use Parameter Value

0 and 12 | 1. of the safety door, 2- | Evaluation of encoder 1002 evaluation
channel Type of encoder interconnection | 2-channel equivalent

1and 13 | 2. of the safety door, 2- | Evaluation of encoder 1002 evaluation
channel Type of encoder interconnection | 2-channel equivalent

2 and 14 | Emergency stop Evaluation of encoder 1002 evaluation
switch, 2-channel Type of encoder interconnection | 2-channel equivalent

3 Key switch for setup Evaluation of encoder 1001 evaluation
mode, single-channel | Type of encoder interconnection | Single-channel

5 Acknowledgment Evaluation of encoder 1001 evaluation
button, single-channel | Tyne of encoder interconnection | Single-channel

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Configuration

4.2 Configuring the F-DI signal module

Procedure
Step Activity
1 In slot 6 of the previously created hardware configuration, add an SM 326F DI24xDC24V F-DI signal
module (6ES7 326-1BK02-0ABO0).
2 Open the "Parameters" tab in properties of the F-DI signal module. There you change the following
parameters:
e Operating mode
e F-Parameters
e Module parameters
3 Select "Safety mode".
4 Open the "F-Parameters" folder.
Properties - FDI24xDC24V - (RO/S6) ['Sz]
General] Addresses  Parameters lldentification]
Farameters Walue
-5 Parameters
[£] operating mode Safety mode
-3 F-parameters
[£] F_source_address 2000; CPU 317TF-2 DP
[E] F_dest_address 200
[Z] DIP switch setting (9...... ) 0011001000
[E] F-monitaring time: {ms) 2500
+1{_7 Module parameters
Cancel Help
Note the DIP switch setting and set the DIP switch of the module to match.
5 Open the "Module parameters" folder.
Select "Passivate the channel" as the "Behavior after channel faults".

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01
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Configuration

4.2 Configuring the F-DI signal module

Step Activity
6 Assign the parameters of the channels used as shown in the "Configuration of the input channels" table:
Keep the default settings for channels 0 and 12, 1 and 13, 2 and 14:
Properties - FDIZ24xDC24V - (RO/S6) ril
General] Addiezses  Parameters ] Idenlification]
Parameters W alue ~
=14 Parameters
[Z] Operating mode Safety mode
+_7| F-parameters
—H3 Module parameters
[Z] Diagnostic interrupt ]
[£] Behavior after channel Faulks Passivate the channel
—H=3 Supply group 1Ys | 3¥s
[&] sensor supply via module ]
[Z] shart-circuit test ]
—H3 Channel 0, 12
[Z] Activated
[Z] Evaluation of the sensors | 1002 evaluation
[Z] Tvpe of sensor interc. ., 2 channel equivalent
[Z] Behavior at discrepancy | Supply last valid walue L3
[&] Discrepancy time (ms) 10
3
[Z] Activated
[Z] Evaluation of the sensors | 1002 evaluation
[Z] Tvpe of sensor interc. ., 2 channel equivalent
[£] Behavior at discrepancy | Supply last valid walue v
carcd | |
For channels 3 and 15, select the parameters as shown in the following figure:
Properties - FDI24xDC24Y - (RO/S6)
General] Eddieszes  Parameters ] Identification]
Parameters Walue L
=) 5] Parameters
[Z] Operating mode Safety mode
+_7] F-parameters
—H=5] Madule parameters
[£] Diagnastic inkerrupt ]
[£] Behavior after channel Faults Passivate the channel
=5 Supply group 1Vs | 3vs
[£] sensor supply via module ]
[£] Short-circuit test ]
+_7] Channel 0, 12
+_7] Channel 1, 13
+ Channel 2, 14
[Z] Activated
[£] Evaluation of the sensars | lool evaluation
[Z] Type of sensor interc. .. 1 channel
[£] Behavior at discrepancy L
[£] Discrepancy time {ms)
+_] Channel 4, 16
+_7] Channel 5, 17 hat
Cancel Help
CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Configuration
4.3 Configuring the F-DO signal module

Step Activity

7 Deactivate the remaining channels of the 1Vs / 3VS supply group and all channels of the 2VS / 4VS supply
group by clearing the check marks of the "Activated" option.

Confirm the entries with OK.

8 Enter a password for the safety program.

Result

The configuration of the F-DI signal module is complete.

4.3 Configuring the F-DO signal module

Use of the fail-safe output channels

Configure a fail-safe F-DO signal module. The table below shows which channels are used
and the meaning of the connected lights.

Table 4- 2 Use of the output channels

Channel Use

DO channel 0 Safety mode deactivated

DO channel 1 Setup mode activated (safety door open and key switch on "Setup")
DO channel 2 Emergency off active (emergency stop button is pressed or safety door

open without setup mode)

DO channel 3 Acknowledgment required (at least one F-I/O has a fault requiring
acknowledgment or needs to be reintegrated)

Note
You have to enter the password for the safety program to configure the fail-safe module.

The names and order of the parameters may differ from the following description if you are
using a different fail-safe module. You can find information on the parameters in the online
help.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Configuration

4.3 Configuring the F-DO signal module

Procedure
Step Activity
1 In slot 7 of the hardware configuration, add an SM 326F DO10xDC24V F-DO signal module (6ES7 326-
2BF10-0ABO).
2 Open the "Parameters" tab in properties of the F-DO signal module.
Enter a password for the safety program, if prompted.
3 Select "Safety mode".
4 Open the "F-Parameters" folder.
Properties - FDO10xDC24V/2A - (RO/ST) X
General] Addiezses  Parameters ] Idenlification]
Parameters W alue
=14 Parameters
[Z] Operating mode Safety mode (5IL3)
—H_3) F-parameters
[Z] F_source_address 2000; CPU 317TF-2 DF
[Z] F_dest_address 199
=) DIP swich seting 9.0
[Z] F-monitoring time {ms) 2500
+_7| Module parameters
Cancel Help
Note the value of the "DIP switch setting" parameter and set the DIP switch of the module to match this
value.
5 Open the "Module parameters" folder.
Deactivate the "Diagnostics interrupt" option.
Select "Channel passivation" as the "Reaction to channel errors".
Activate the used channels 0 to 3 ("Use of the output channels" table).
Deactivate all other channels.
6 Confirm the entries with OK.
Result

The configuration of the F-DO signal module is complete.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Configuration

4.4 Configuring a drive in HW Config

4.4 Configuring a drive in HW Config

Note

The procedure is described in detail in Step 6 of the Getting Started "CPU 317T-2 DP:
Controlling a SINAMICS S120".

Procedure
Step Activity Result
1 In the HW catalog, open the tree structure
SIMATIC Technology > PROFIBUS DP(DRIVE) > Drives >
SINAMICS.
2 Select the "SINAMICS > SINAMICS S120 CU320" drive component from the tree of the HW catalog.
3 Drag-and-drop the drive to the DP master system of the The "Properties - PROFIBUS interface
DP(DRIVE). SINAMICS" dialog box opens.
4 Enter PROFIBUS address "4", then confirm with "OK". The "Properties - SINAMICS" dialog box
opens.
5 Select the appropriate device version that is suitable for your SINAMICS, e.g. 2.6.2, and confirm with "OK".
6 The "DP Slave Properties" dialog box opens. Open the "Isochronous mode" tab.
7 Set the "Synchronize drive with equidistant DP cycle", then set the time coefficients as shown below.
DP slave properties &l

General I Configuration  lsochronous Operation ] Data Exchange Broadcast - Overview I

¥ Synchronize drive to equidistant DP cycle

MHetwiork zettings in ma

|Equidistanl bus cycle activated

E quidistant DP cycle: e Data Exchange Time comp. Tdw (017

o Factar Grid / baze time [ms]
Nersrsieain oo [T =], b0
Factor Frame / baze time [mz]
DP cycle Tdp [ms] |3.DDD = |24 j . |D.1 25
Factar Grid / baze time [ms]
Time Ti [mz] =
[actual walue acquizition); |D'-I & = |-I = " |D'-I -
Time To ms] Factar Grid / baze time [ms]
ime Tao [ms =1
[zetooint accentance]: |D'3?5 = |3 =1 b |D'1 -

Align
Cancel Help

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01 25



Configuration

4.5 Downloading the hardware configuration fto the target hardware

Step Activity Result
8 Click "Align". The following components are aligned to the
set values:

e DP cycle in the DP master system

e All drive components of the same family
(here SINAMICS)

9 Confirm with "OK".

10 Finalize your HW configuration by calling the Station > Save | Your project will be compiled.
and compile command.

4.5 Downloading the hardware configuration to the target hardware

Requirement

To get online access to the SINAMICS S120 drive from the programming device, you need
routing between the X1-MPI/DP interface and the PROFIBUS-DP (DRIVE) through the
technology CPU.

Ensure that the appropriate PG/PC assignment has been made. If required, configure a
PG/PC assignment in NetPro.

Note

The procedure is described in detail in Step 7 of the Getting Started "CPU 317T-2 DP:
Controlling a SINAMICS S120".

Procedure

Step Activity

1 Download the hardware configuration to the CPU using the menu command PLC > Download to Module.
2 Close HW Config with Station > Exit.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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Configuration
4.6 Configuring a drive in S7T Config

4.6 Configuring a drive in S7T Config

Basic procedure
The drive is configured in two steps:
1. Automatic online configuration of the drive

2. Offline configuration of the drive with full DRIVE-CLIQ technology

Requirement

Routing is configured between the X1-MPI/DP interface and the PROFIBUS-DP (DRIVE)
through the TF-CPU in NetPro.

The factory settings are set on the drive.

Automatic online configuration of the drive

Step Activity

1 Open S7T Config. To do this, select "Technological objects" and the Options > Configure technology menu
command in the SIMATIC Manager.

Result: S7T Config opens.

Save the current project data by using the Project > Save and recompile all command.
Switch to online mode by selecting the Project > Connect to target system menu command.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step

Activity

4

Open the SIMATIC 300(1) > Technology > SINAMICS_S120 tree in the project navigator. Double-click "Automatic
configuration".

*= STT Config - CPU31xTE

Project Edit  Imsert Target system Wiew Options

Window  Help

=8 CPUZ1XTF
- Insert single drive unit
=Bl SIMATIC 300013

El-i-ﬁ Technology
-] A¥ES
[+ ] EXTERNAL ENCODERS
-] PATH OEJECTS
] CAMS

=4, s120_cuzzo

S Owerview

B Communication
» Topolagy
-4 Contral_Unit
-] MOMITOR

% Automatic Configuration

| sl %]| S| %% @] o [c]| ¥el] | [Fa al ]| ++[ata]ota| %] | £5]

b

i Technology I

J —

Ef. . Alarms === Symbol browser E Target system autput |

Press F1 to open Help display,

[CPSS12(PROFIBLS) [Online ./

In the "Automatic configuration" dialog box, click "Configure".
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4.6 Configuring a drive in S7T Config

Step Activity

6 Set the drive object type for both motors to "Servo" and confirm with "Create".

Automatic Commissioning

D'uring the automatic commizzioning, compohents have been found that cannaot be
clearly azzigned to a dive object tppe,
Fleaze zelect the drive ohject type that iz to be created for the components.

Default zetting for all components:

Component Drive Object Type | ldentification
Drrivve 1 Serva j Idertification via LED
Drrive 2 Serva j Idertification via LED

Create Help

The two drive objects will be created and preconfigured automatically. The configuration data will be loaded to the
programming device.

Note:
The SINAMICS training case on which this document is based has two different motor types. One of the two
motor types uses DRIVE-CLIQ technology. The second encoder is connected via SMC20, which is why DRIVE-

CLiQ recognizes that a second encoder is present and creates it. However, the second motor cannot be
configured automatically.

7 Click "Go OFFLINE" to change to offline mode.

Automatic Configuration E|

i Automatic configuration completed
Sy

IFlease remember to alzo perform the configuration of the motors on the following infeed
and drives:

SERVD_03

To dothiz, go offine and run through the wizard on the relevant diive and infeed in order
to configure further properties [e.g. line filker).

Do you want to go OFFLINE?

Go OFFLINE | Stay OMLINE

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Note

For the application example, you only need the "Servo_02" drive with full DRIVE CLIQ
technology. "Servo_03" drive is configured automatically, but it is not necessary.

Offline configuration of the drive with full DRIVE-CLIQ technology
Configure the drive "Servo_02".

Step Activity
1 In the project navigator, open the tree SIMATIC 300(1) > Technology > S120_CU320 > Drives > Servo_02 > and
double-click "Configuration" to open the offline drive configuration.
2 Click "Configure DDS..." to start the configuration.
= SIT Config - Getting Started CPU 317T - [SINAMICS_5120_CU320.SERVO_02 - Configuration]
@ Project  Drive Edit Insert Target system Wiew Options Window Help - 8 x
D|=|@|%| S| 52| ][ ¥]]| 2|5 | 4|l ] ||| 25| | B|ESIH | 3| F|in]= x| |8
I
= Getting Start 2 "
@ £ II:Eertasrir = Dis-f'liy ki el Drive data set: DDS 0 Configure DDS... AddDDS... |
= SIMATIC swEhaver Command data set: COS 0 Add CD5.. |4
= Tech
-5 ¢ Configuration l Drrive data Sets] Command data sets] Units ] Reference parameter | Blocked list
: :II E Mame: |SEF|VD_D2 [Dirive objects type: SERVO (11) e’
= ﬂ, 9 Crive object no.: |2 Control type: Speed control (with encoder’
DRIVE CLIG | PROFIBUS message frame: Free telegram configuration v
e
H-E
- SERYO_02 Motor_Module_2 [Power_unit] SERYO_02 Encoder_8 [Encoder 1)
+ E e Component number: 2 |Component number Shix:
g a Power unit type: Double maotor madule (1] | Encoder evaluation:
Order no.: BILI20-2TE1 3040 Type:
Power unit rated curent: 300 AmME e po
Power unit rated power: 1.60 k!
Current power unit operating values
Enc. type: rotary, 512, 1 ¥pp, A7B.
Order no.:
SERYO_02 Motor_SHI_3 [Matar) Motor data -
; 1FKF spnchronous motor [237) Fiesolfin:
- et G Sinale-turn resolution: b
< ¥
+- 7] MONITOD)
p 5 | J | J | E J Cloze Help
g SERWO_03 pfy SERVO_02
él = Symbal browser E Compile/check output ] E Target spstem output ] E Load to PG output ] E BICOS erver ]
Press F1 to open Help display. Offline mode
The motor module features full DRIVE-CLIQ technology and has already been preconfigured correctly. The
correct motor and encoder have already been set.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step Activity
3 Accept the default settings and click "Next >".

Configuration - SINAMICS_S120_CU320 - Control structure

_ Drive: SERVO_02, DDS 0

1P ower_unit -

[hator Function modules

[CIMotor halding brake [ Extended setpaint channel
CIE ncoder I™ Technology contraller
[CIPROFIBUS process dz [~ Basic positioner

(]S urmmary

™ Extended messages/monitaring

Clozed-loop control

D nétd contral
—0— =

F 3
-
Control method:
Speed control (with encoder) j

Actual speed value preparation

@

| Continue > | Cancel Help

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step Activity

number and click "Next >".

4 The motor module has DRIVE-CLIQ technology and has already been configured correctly. Check the order

Configuration - SINAMICS_S120_CU320 - Power_unit
[WIContral structure Cirive: SERVO_02, DDS O
Configure the power section component:

| Double motor modules

[~ Only dizplay double motor modules with free connections

Lol Lef L]

[k otor
[t ator holding brake Component name:
CIE ncoder . )

C 1 ltage:
CIPROFIBUS process de oo oo
1S urnmany Cooling method:

Type:

Pawer unit selection:
< 3 ESL3120-2TE15-Ddwx
= = ESL3120-2TE21-Néwx

BSL3120-2TE2T-BAxx

DCAAC
DCAAC
184 /184 DCAAC

< X
< Back | Continue > | Cancel | Help |
5 The SINAMICS training case on which this document is based does not have an active infeed module. Confirm

the warning about wiring of the operating signal with "Close".
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4.6 Configuring a drive in S7T Config

Step Activity

r4022, bit 0. Then click "Next >".

[WIContral structure Cirive: SERVO_02, DDS O
Power_unit

[P ower unit connection

[Ctdatar Infeed in operation

[t ator holding brake

[CEncoder 0

[CIPROFIBUS process dz v i

15 urnmary 1
US|

u]
et Further interconnections. ..

< >

3 Q

< Back | Continue > |

6 Click the blue button and in the TB30_04 context menu, select digital input 0, which corresponds to parameter

Configuration - SINAMICS_S120_CU320 - Power unit BICO technology

<] ] e [
LConfigure DDS.... Add DDS... |
Add CD5... |4
Diive in
operation Eked list
& S— ects tope: SERVD (17) b |
pe: Speed control (with encoder’

r4022: Bit 1, COJBO: TE30 digital inputs, skatus: : DI 1 (X481.2) {1=High / ]
r4022: Bit 2, COJBO: TE30 digital inputs, status: : DI 2 (X481,3) {1=High / O=Low)
r4022: Bit 3, COJBO: TE30 digital inputs, status: : DI 3 (X481.4) (1=High / O=Low)

Further interconnections. ..

Encoder evaluation:
Type: E

Order no.:

Enc. type: rotary, 512, 1 ¥pp, A7B.
Order no.:
Resolution:

Sinale-turn resolution:

|

|

E J Cloze Help

Cancel Help |

EIver
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4.6 Configuring a drive in S7T Config

Step Activity
7 The motor with full DRIVE-CLIQ technology is connected to the X1 terminal of the motor module. Click "Next >".

Configuration - SINAMICS_5120_CU320 - Power unit connection

WACantral structure Drive: SERVD_02,DDS 0
[w]Fower_unit
[wPoweer unit BICD techn foefiure the power unit conmections for the double
motor module BSLA20-2TET130bwn [I_n =34
[kdatar
[k ator halding Brake
[JEncoder
[JFPROFIEBUS process dz
1S urnrnary
i -+ uzed by SERVO_03
b ator: b ator_E
TFEFOZ22-RAK 7 2 udn
< >

< Back | Continue » | Cancel Help

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step Activity

[ Contral structure
[w] Proveer_unit
[w]Foweer unit BICO techn

[ Poweer unit connection

[t ator holding brake
CIE ncoder
[CIPROFIBUS process dz
(]S urmmary

|~
|»

Drive: SERVO_02, DDS 0, MDS 0

Configure the motor:

Iotar name:

Maotor type:

8 The motor with complete DRIVE-CLIQ technology has already been correctly configured. Click "Next >".

Configuration - SINAMICS_S120_CU320 - Motor

Motor_SMI_3

(+ Matar with DRIVE-CLI0) interface
[~ Read out motor again

™ Select standard matar from list

™ Enter mator data

< Back | Continue > | Cancel

Help

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step Activity
9 Select "No motor holding brake..." and click "Next >".
Configuration - SINAMICS_5120_CU320 - Motor, holding brake
WACantral structure Drive: SERVD_02,DDS 0
[w]Fower_unit
[w|Fower unit BICO techn Maotor holding brake activation:
[wlFower unit connection ¢ | Jse 4 motor holding brake [intemal or extemal)
et ator + Do rnot use a motor kolding brake
[JEncaoder Mators with internal mator holding brake:
[JFPROFIEBUS process dz TFE T -t B
]S ummary TFE T Rt H =
b ators without internal mator holding brake:
TFE P sms-umii
< ks TFE P-sms-wnGu
Halding brake configuration:
-
< Back | Continue » | Cancel Help
CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step

Activity

10

The correct encoder has already been correctly configured by means of DRIVE-CLIQ technology. Click "Next >".

Configuration - 5120_CU320 - Encoder

[w]Control structure

[w] Foner_uinit

[wFawer unit BICO techn
[w]Fower unit connection
[w]tdakar

[Witdatar holding brake

[IFrocess data exchang
1S urnrmary

|A
|

Drive: SERVO_02, DDS 0. MDS 0

wihich encoder do you want to uze?

[ [ Encoder 3
Encoder 1 l
Encaoder evaluation: |5M|2D_?
Encoder name; |Encoder_8

Encoder type

. EnD at, multiturn 4036

Code number

Dretails

< Back | Mewt » |

Cancel | Help

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step Activity
11 Set the PROFIdrive message frame type to "SIEMENS telegram 105" and click "Next >".
Configuration - 5120 _CU320 - Process data exchange (drive)
W] Control gtructure Diive: SERWO_02, 0DS 0
(] Power_unit
W] Power unit BICO techn .
P ower unit cannection Select the PROFIdrive meszage frame type:
(] b obior
(W]t otor holding brake
WEncoder
C]Summary
Length [words]
Input data / actual values:
Output data / setpoints:
5 | K Motes:

1. The PROFIdive procesz data will be interconnected to BICO
parameters in accordance with the selected message frame type.
These BICO parameters cannot be subzequently changed.

2. Thig data is relevant for Interface 1 in accordance with the
zettings on the control unit.

< Back | Mest » | Cancel Help

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step

Activity

12

Click the "Finish" button to exit the offline configuration of the drive.

Configuration - 5120_CU320 - Summary.

[w]Control structure

[w] Foner_uinit

[wFawer unit BICO techn
[w]Fower unit connection
[w]tdakar

[Witdatar holding brake
[WIE hioder

[WIFrocess data exchang

[
|

The following data of the dive has been entered;

Control structure;
Cantral type: [21] Speed contral [with encoder)
Fower unit component;
Compaonent name: Mator_Module_2
Component type: Double motor module
Order noc: BELAT120-2TET 3-Qdw
Rated power: 1.5 kWw
Rated cument 34 434
Fower unit BICO technology:
pB64 s interconnected to:
TE30_04, 4022 BitD, CO/B0 TE30 digital inputs, status
FPaower unit connection:
M ator:
tator name: Matar_SkI1_39
tator type: Motar with DRIVE-CLID interface
b ator halding Brake:
totar holding brake: Mot available
Encoder:
Encoder evaluation name 1; SMI20_F
MHame Encoder 1: Encoder_8
Encoder type Encoder 1: 512, 1 Vpp, A/E, EnD at, multiturn 4036
Order no. encoder 1: TR Pax-wuaes-ul =
Frocess data exchange [diive]:
PROFIEUS F£D message frame: [105] SIEMEMNS telegram 105,
FZD-1040

Coopy text to clipboard

< Back

Cancel Help |

The offline configuration of the drive is complete. Close the dialog box with "Close".
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4.6 Configuring a drive in S7T Config

Step Activity

13 Open the drive object in the project navigator: SIMATIC 300(1) > Technology > SINAMICS_S120 > Drives >
Servo_02. Select Open-loop/closed-loop control > Setpoint addition and click "Deceleration ramp".

Deceleration ramp

, BFF3 ramp-daowin time
4 Haom s
]
: Rarmp-down

E_ 10.000 3

10000.000 rprm

PSPy Sy NSy

Enable 0

Cloze Help

Enter 3 s in the "OFF3 ramp-down time" box and close the dialog box with "Close".

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.6 Configuring a drive in S7T Config

Step Activity
14 In the project navigator, open the tree structure SIMATIC 300(1) > Technology > SINAMICS_S120 > Drives >
Servo_02.
Select the Expert > Expert list command from the shortcut menu.
15 Select parameter "p210" and enter "400".
Enpert ligt l
Parameter D jj Parameter text Unit
pl 70 Mumber of Command Data Sets (CDS) 1
pla0 Mumber of Drive Data Sets (DDS) 1
o 86[0] D Motor Data Sets (MDS) number ]
pl 87[0] D Encoder 1 encoder data set number ]
p 38[0] D Encoder 2 encoder data set number a8
o 38[0] D Encoder 3 encoder data set number a8
r192 j Powver unit firmyware properties 341F3EH
p 98[0] j Drive ohject name 83
r200[0] P Powver unit current code number 10011
p204[0] P Powver unit code number 10011
r203[0] P Current povver unit type [100] SiNAMICE =
r204[0] P j Powver unit hardware properties 2001H
r206[0] j Rated povwer unit power, Rating plate 1 .60 30
r207[0] j Rated povwer unit current, Rating plate 3.00 Arms
r208 Rated povwer unit line supply voltage 400 Yrms
r208[0] j Powver unit, maximum current, Catalog 5.00 Arms
p210 Drive unit ling supply voltage 400
p251[0] P Operating hours courter povver unt fan 32 h
p278 D link voltage undervoltage threshold reductio 0 W
wIRTImM Bl 2eanimd fanl manitavine thrashalds Theashald £ 51 L8
@ SERWO_02
The Smart Line Module and the Motor Module of the SINAMICS S120 training case have been especially
equipped for operation on a 230 V system. For this reason, "Parameter p210" of the connected drives must be
set to the following value, which differs from the factory settings:
p210 = 400 V device connection voltage SERVO/VECTOR
The setting of "parameter p210 = 400V" cannot be calculated by the SINAMICS operating system and is preset
for a 230 V power supply for the error-free operation of the SINAMICS S120 training case.
Select the "p1248" parameter (DC link voltage threshold, lower) and enter "244" V.
Result

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions

This completes the configuration of the drive in S7T Config.

You now can configure the PROFIdrive message frames of the drive.
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4.7 Message frame configuration of the drive

4.7

Requirement

Message frame configuration of the drive

A PROFIsafe message frame (30) is required in addition to the standard PROFIdrive
message frame for communication between the drive and the TF-CPU.

In addition, the PROFIdrive standard actual value message frame must be extended by a
safety data block (3 words). This enables display of status information and messages about
the safety functions of the drive in the TO DB of the axis.

The offline configuration of the drive is complete.

Procedure

Step Activity

1 In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320 > Communication.
Double-click "Message frame configuration”.

2 In the "Message frame configuration" dialog box, verify that the message frame type for the drive is set to
"SIEMENS message frame 105".

3 Select the "Servo_02" line and click "Insert line > PROFIsafe".
Result: A new line for a PROFIsafe message frame (30) is inserted before the standard message frame 105.

4 Select standard message frame 105 and add an additional message frame extension for the safety data block: 3
words of input data, 0 words of output data (from master view).

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.7 Message frame configuration of the drive

Step Activity
5 Click "Transfer to HW Config" to have the message frame address set in the "Input data" and "Output data"
columns.
The message frame configuration should then appear as follows:
IF1: PROFIdive FZD message frames | IF2: FZD meszage frames]
The drive objectz are supplied with data from the PROFIdrive meszage frame in the following order:
The input data comnmezponds to the send and the output data of the receive direction of the drive object.
Master view:
Object | Drive object | Ho. Message frame type Input data (LA
Length| Address | Length| Address
1 |SERW0O_D2 |2 | PROFlsafe o 3 B7.72 3 G772 ﬂ
SIEMENS telegram 105, PZ0-10/1 0 o 10 | 296,275 | 10 | 256.275
Message frame extension E* & 276,281 u] —_
2 |SERVO_O03 3 Free telegram configuration with BICO ] —_ u] _—
3 | TBE30_04 4 Free message frame configuration with BICO technalogy ] —_ u] _—
4 CU_%_004 1 Free telegram configuration with BICO ] —_ u] _—
Withowut PZDs (no cyclic data exchange)
4 >
Delete Line Configure meszage frame
| Transfer to HwW Config |
Cloze | Help |
B servo_oz fl, $120.CU320
6 Check whether valid addresses are entered for all message frames and close the dialog box.
7 Select the Project > Save and recompile all menu command to save and compile the entire technology project.
8 Select the Project > Connect to target system menu command to switch to online mode.
9 The desired configuration is on the PG/PC.
In the project navigator, select the tree SIMATIC 300(1) > Technology > S120_CU320 and select the Target
system > Download menu command to transfer the configuration to the drive. If necessary, click "<== Download"
in the "Online / Offline comparison" dialog box to transfer the configuration.
10 At the security prompt for the download, select the "After loading, copy RAM to ROM" option and click "Yes".
11 Close the dialog box with "Close".
12 In the S7T Config select the Project > Disconnect from target system menu command to switch to offline mode.
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4.8 Configuring safety-related communication between the TF-CPU and drives with safety functions

4.8

Configuring safety-related communication between the TF-CPU and
drives with safety functions

To access a drive with safety functions from the F-program via PROFlsafe, you need to
configure a master-slave coupling in HW Config.

Requirement

® The TF-CPU is configured in HW Config.
® The drives with safety functions are configured on the DP (DRIVE).

Note

Any changes to the hardware configuration at a later time require a new configuration of
the drive in S7T Config.

Procedure
To configure the master-slave coupling in HW Config, proceed as follows:
Step Description
1. In HW Config, double-click the technology (slot 3), and then select the "F-Configuration" tab. Click "Configure".
The "Properties - DP Slave" dialog box opens.
DP slave properties gl
General Coupling ] Cnnfiguration]
Configured Slave Controllers
Configured zlave controllers can be coupled with the PROFIBUS master.
Select a slave and click "Couple™:
Slave FPROFIELS Address | in Station Slot
Technology  PROFIBUSAnter.. 3 SIMATIC 300[1] 3
¢ | >
Active coupling
<Mo coupling:
QK Cancel | Help |
2. Select the "Technology" line in the "Coupling" tab and click "Connect".
The ID of the technology as an internal DP slave appears in the "Active Connection" box.
Confirm with "OK".
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4.8 Configuring safely-related communication between the TF-CPU and drives with safety functions

Step Description

3. Click "Configure" again. The "F-Configuration" tab is now visible in the "Properties - DP Slave" dialog box.

4 Open the "F-Configuration" tab and click "New" to configure a safety-related communication link between the
TF-CPU and a drive, PROFIsafe module on the DP (DRIVE).

DP slave properties - F Configuration - Row 1

Parameter
=14=3 F-Carfiguration
[E] Mode

—H=3 DP partrer [F-1/0]
[Z] DP address
[E] Mame
[E] Address
[Z] Process image
[Z] F source address
[Z] F target address

-+ local
[Z] DP address
[E] CPU name
[E] Address
[Z] Process image
[Z] Diagnostic address

—H) Master [safety program]
[&] Address [LADDR]
[Z] Process image
[Z] Interrupt O

Walue

F-b5 modules

4 Slave

5120 CU320

E¥: PROFlsafe Module

2000: CFU 317TF-2DP

1022

3 |-glave

R

64

8183

10a

OB1-P2

QK | Apply

Cancel

Help |

drive in S7T Config.

In the "DP Slave - F-Configuration" properties dialog:
e The "F target address" start address of the drive is displayed in the "DP partner (F-1/0)" folder.

IMPORTANT: Note the fail-safe target address, because you will need it for the safety configuration of the

¢ Inthe "Local" folder: Keep the suggested local start address in the I-slave or enter a free address > 63.

¢ In the "Master (Safety Program" folder, enter the start address "Address (LADDR)" through which the drive
should be accessed from the safety program of the F-CPU of the DP master. The address must be within
the process image, for example, 100.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4.9 Configuring the properties of the TF-CPU

Step Description
6 Follow the instructions in the online help if necessary.
Confirm the entries with OK.
Result
The configured safety-related communication link between Integrated Technology (I-slave) and the drive
(PROFIsafe module) is now displayed.
DP slave properties g|
General] Eoupling] Configuration  F Canfiguration l
Mew | Edit ... | Delete Symbols...
Cancel Help
7 Click OK to close all dialogs.
4.9 Configuring the properties of the TF-CPU
Procedure
Step Activity
1 Open the properties of the CPU 317TF-2 DP in HW Config.
2 Make the following settings in the "Protection level" section of the "Protection" tab:
Select the "Can be bypassed with password" option under "1: Access protection for F-CPU".
In the "Password" box, enter a password for the F-CPU (max. 8 characters) and repeat your entry in the "Enter
again" box.
Select the "CPU contains safety program" option.
3 Confirm the entries with OK.
4 Save and compile the hardware configuration.
5 Download the hardware configuration to the CPU using the menu command PLC > Download to Module.
CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
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4. 10 Interconnecting the safety data block with SINAMICS parameters

4.10 Interconnecting the safety data block with SINAMICS parameters

Structure of the safety data block

The safety data block is used to extend the TO DB, through which the drive can send
process data (PCD) to the technology CPU.

The individual bits of the safety data block contain the status of the safety functions and
need to be interconnected with the following drive parameters:

Table 4- 3 Interconnection of the safety data block

Bit Meaning Parameter
0 STO is active r9722.0
1 SS1 is active r9722.1
2 SS2 is active r9722.2
3 SOS is selected. r9722.11
4 SLS is deselected (0 active) r9720.4
5 Reserved

6 Reserved

7 SSM (speed n is below limit) r9722.15
8 Reserved

9 Reserved

10 Reserved

11 Reserved

12 Reserved

13 Reserved

14 Reserved

15 At least one safety message pending r2139.5

Interconnect the individual bits of the safety data block in the message frame configuration of
the drive using a binector connector converter.
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4. 10 Interconnecting the safety data block with SINAMICS parameters

Procedure
Step Activity
1 In S7T Config, open the message frame configuration of the drive.
2 Select the created message frame extension and click "Configure message frame".
3 In the "Transmit direction" tab, disable the "Suppress inactive interconnections" option so that the free
interconnections will be displayed.
4 In the "Transmit direction" tab, assign the interconnected binector connector converter and the r9733 parameter
to the message frame extension.
In the PCD 11 line, click the left blue box to create the interconnection with r2089[3].
FZD interface selection: |IF'|: PROFIBUS - Communication interface integrated in the Cantral nit ﬂ
. . . . " . .. | I 1]
Receive direction  Tranzmit diraction l Cc ¥35, CO: Mokar temperature
Message frame: |[105] SIEMENS telec r50, COWBC: Command Data Sek C03 effective
r&1, CO: Ackual speed motor encoder
[~ Suppress inactiy 192, CO: Speed setpaint after the filter
" &8, CO: Absalute current actual value
r74, T2 Modulat_depth
r79[0], Tarque sekpoint tatal, Unsmoothed
r79[1], Torgue sekpoink total, Smoothed with po04s
r451[0], Encoder status ward Gn_Z5W, Encader 1
r481[1], Encoder status word Gn_Z5W, Encoder 2
r452[0], Encoder actual position value Gn_XIST1, Encoder 1
iz r482[1], Encoder actual position walue Gn_xIsT1, Encoder 2
[B?‘ r453[0], Encoder actual position walue Gn_XISTZ2, Encoder 1
4 il r4583[1], Encoder actual position walue Gn_xIsTZ, Encoder 2
148 ¥1170, CO: Speed controller, setpoint sum
r1438, C2: Speed controller, speed setpoink
- r1480, CO: Speed controller PT barque output
r1482, C2: Speed controller T korque output
[B?é L o : - - r1538, CO: Upper effective karque limit
(145300 Encodsr actual postion 1539, CO: Lower effective torgue limit
. _ ¥2089[1], Send binectar-connector converter stakus word, Status word 2
r2089[2], Send binector-connector converter skakus word, Free status word 3
Z conneckar o
5|13 r2129, COWBC: Trigger word For fauleiand alarms
o r2131, COy Current Faulk code
! v 1D°D°.n‘ r2132, CO: Current alarm code
=]
! =l Further inkerconnections. ..
M| servo 03 b 8]8]8]8 01010 = | M
< Further inkerconnections. ..
| 4.2 | J | J | -ﬁ- ﬂ, Cloze Help
gy SERVO_02 | flg s120_Cu3z0
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4. 10 Interconnecting the safety data block with SINAMICS parameters

Step Activity
5 In the PCD 12/13 line, click the left blue box to create the interconnection with r9733[0].
Select the "Suppress inactive interconnections" option.

The interconnection then appears as follows:

FED interface selection: |IF1: PROFIEUS - Communication interface integrated in the Control Unit j

Receive direction| Transmit direction | Connector binector coreserter | Binector connector cnnverter]

Meszage frame: |[[108] SIEMENS telegram 108, FZ0-10410 Select mezzage frame |

[+ Suppress inactive interconnections

g |

H P_g-a

0 |[208a(0]; Send binectorconnecta 25w 0340 _hex |
>0 peedactusl valie aftsr | MIST B | 0000 0000 _hex [2]3]
0 |[208801]: Send binectorcannecte)  Z5wW2 0000 _hex | £55
© |re08a0] - Send Binector-connects  MELDW 0000 hex | [5]/655
= AR Encdder status ward G B1.25W o000 _hex | [6] 655

ra [}
%6'}‘

IEI

[1482[0)] - Encodsr actusl postion .| G1_MISTT 0000_0000 _he: BEE
[14E3(0]  Encode actdal pasiion v G112 0000_0000 _hex 55

| r2029(3] : Send binector-connectol user-defined oaoa hes m E55
,” r9733[0]: 51 Mation effective setpc user-defined || 0000_0000  hex 13655

< >
| 4:2 | J | J | ﬂ ﬂ Cloze Help
g SERVO_02 | ffle 5120 CU320
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4. 10 Interconnecting the safety data block with SINAMICS parameters

Step Activity
6 Open the "Binector connector converter" tab.
Make sure that the p2051[10] parameter is interconnected in "Status word 4 sources".
Make the required interconnections according to "Interconnection of the safety data block" table, as shown in the
figure below.
FZ0 interface selection; |IF1: FROFIBUS - Communication interface integrated in the Control Unit j
Receive direclion] Tranzrmit direction] Connector binector converter’ Birectar connectar converter ]
Statusz word 4 sources Status word 1 sources
0| T|r722.0: CO/BO: 51 Matior ~ - FH—1— 2 |[p2051[0], IFT FROFIdive FZD ser || 0000_0340 hex
15722 1 CO/BO: 51 Mot El Status word 2 sources
1 : tot = —
i o =4 |[p2051[3], IF1 PROFIdive PZD0 ser I|| 0000_0030 hes
2| F marzz.2: CO/BD: S| Matior _O_ E ] Statuz word 3 sources
3 Ifva72211: CO/B0: 51 Mot~ - = — | [p201 4L IF1 PROFichive FZD ser | 0DOO_TTEF hex
4 i Statuz word 4 zources
I <720.4: C0780. 51 Motn @ 5l =, [p20E1[10L, IF1 PROFIdrive FZD s [ DO00_0000 hex
5 Xjo —O— H— Status word 5 sources
5| T|0 O 5= =i~ | 000_0000 b
7| T[22 15 CO/B0: 51 Mot = FH—
3 0 -l
3 0 -l
10| Ifo OB
1| o -Crl5
12 o -O0-B5-
13 xfo pCal=lmy
14 o -l
15| Tr2133.5: CO/BO: Status w = FH—
The status word is then available at parameter r2089[3].
7 Select the Project > Save and compile all menu command to save and compile the entire technology project.
8 Switch to online mode by selecting the Project > Connect to target system menu command.
9 Select SIMATIC 300(1) > Technology > S120_CU320 in the project navigator and select the Target system >
Download menu command to transfer the configuration to the drive.
10 At the security prompt for the download, select the "After loading, copy RAM to ROM" option and click "Yes".
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4.1

Requirement

4.11 Configuring safety functions on the drive

Configuring safety functions on the drive

S7T Config is in online mode.

Procedure
Step Activity
1 Select "Functions > Safety Integrated" under your drive in the project navigator.
Click "Change settings" in the "Safety integrated" dialog.
2 Select "Motion monitoring using PROFISafe" in the "Selection safety function" box.
3 L S S 9 9 9 9 % 9 9 9 99999 O DWW

. Safe

ty |ntegrated l

Safety function selection

|M0ti0n monitoring via PROFlzafe

Configuration

Safety functions

Enable -

totion manitaring

Safe torque off
Safe brake control
[5TO. SBC)

Irihibit

Copy parameters

Safe stops
[551, 552, 505)

Acceleration monitaring

Safely limited
zpeed
[5L5)

Acceptance

V' A B 4 G A G G A 4 4 A G W A & a4

Activate settings

Change Pazsword |

=l

Canfirrm Hw replacement |

Dliagnostics of the zafety functions

Processor 1
zafety function eror

Processor 2
zafety function error

STO active

Test shutdown paths required

SEC active

557 active

552 active

505 active

STOR D active

O|O|O|O|O|O|0|0 (0|0

SL5 active

Enter licenze key

Click '

Select "Safety functions > Enable".

"Configuration”.

TN NS S SSSSSSSSSSSSSSSSSSs
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4.11 Configuring safely functions on the drive

Step Activity
4 In the "PROFIsafe address" dialog box, enter the hexadecimal value of the "F target address" of the master-slave
coupling for the drive from HW Config. In this case, the address 1022 (3FE hex) was automatically assigned in
HW Config.
Configuration
PROFIzate address [Cirive zafety sampling time Act, value acquizition cycle clock [relay time for bus fault
03feH 12.00 ms 0.00 ms |0.on ms
Safe Speed Maritor [S5M) I~ S5M hysteresis . Safe positioning aceuracy
Welocity: fimit Hysteresis Filter time 000000 i
2000 mm/mir 10,0000 mmdmir 0.00 ms M aximum monitored velocity
10,00 i min
Pulze suppr. test duration
Ly
Encader parameterization | [oooo e
Signal -
Dirive type: Signal source for test stop sel Test stop test duration tse";Lt,;:]ngWn paths require
[0] Linear axis T jo (0 O # Q‘
Cloze | Help |
5 Click "Close" to confirm the entries and close the "Configuration" dialog.
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4.11 Configuring safety functions on the drive

Step Activity

6 AL S S % 9 9 % % 9 9 9 9 9 9 9 e 99T S9SN

. Safety Integrated l

Safety functions

Irihibit

Enable |l —

Safety function selection

|M0ti0n monitoning via PROF|zafe

Configuration

rd otion monitoring

Safe torque off

5 afe brake control O 570 active
[STO. SBC)
O Test shutdown paths required
Safe stops -
(551,552 505) () SBC active
O 557 active
Arceleration monitaring
O 552 active
Safely lmited (C) 505 active
speed
(55 () STOPD active
| O SLS active
Acceptance

Copy parameters |

Activate settings |

Change Pazsword |

=l

Diagnostics of the zafety functions

Proceszor 1
zafety function eror

Processor 2
zafety function eror

-V A A A A Y A A A A A A 4 4 4 A a4

Canfirm Hw replacement |

Enter licenze key |

Click on "Safe stops".

Enter 5 mm in the "Standstill tolerance SOS" dialog box.

Safe stops

[relay time
STOPF --» STOPA

0.00 ms

STOPF -+ STOPA —|!T Ly

Shutdown velocity
551

0.00 mrnmin

STOPF - STORPE

STOPF - STORPE

[relay time
Internal

000 s STOP B

T 0

[relay time

STOP B ¢ selection 551 -» STO active

5TO active

100.00 ms
T 0

 — =1
Selection 551

Standstill tolerance

5.000 mm

L
551 active

O

Click "Close" to confirm the entries and close the "Configuration" dialog.
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4.11 Configuring safely functions on the drive

Step Activity
7 Click "Acceleration monitoring".

““]“““““““““““ R
. Safety Integrated

Safety function selection ‘
. |M0ti0n monitaring via PROF|zafe j ‘
. . . Diagnostics of the safety functions
. Configuration ‘
O Processor 1
. zafety function eror ‘
Mot itari Processor 2
. Sien mentenng O zafety function eror ‘
Safe torque off )
. S afe brake control O 5TO active ‘
Safety functions [5TO, SBC) :
. Erable - O Test shutdown paths required ‘
Safe stops ) ‘
. bt [551.552.5085) O SBC active
. O 551 active ‘
Acceleration monitoring ‘
. O 552 active
. Safely limited () 508 active .
. speed ‘
[EIL5) () STOPD active \
. | O SLS active ‘
: Acceptance ‘
: Copy parameters | :
. Activate settings | Change Pazsword | Confirm HW replacement | Enter license key | ‘
““““m.

Enter 120,000.0 mm/min in the "Velocity tolerance" dialog box.

Acceleration monitoring

Welociy
tolerance

00, DOM ]

Click "Close" to confirm the entries and close the "Configuration" dialog.
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4.11 Configuring safety functions on the drive

Step

Activity

AL S S % 9 9 % % 9 9 9 9 9 9 9 e 99T S9SN

. Safety Integrated l

-V A A A A Y A A A A A A 4 4 4 A a4

Click "Safely limited speed (SLS)".

Safety functions

Enable |l —

Irihibit

Copy parameters

Safety function selection

|M0ti0n monitoning via PROF|zafe

Configuration

rd otion monitoring

Safe torque off
Safe brake control

[STO. 5BC)

Safe stops
[551, 552, 505)

Arceleration monitaring

Safely limited
speed

[5L5)

Acceptance

Activate settings

Change Pazsword |

=l

Canfirm Hw replacement |

Diagnostics of the zafety functions

Proceszor 1

zafety function eror

Processor 2

zafety function eror

STO active

Test shutdown paths required

SBC active

557 active

552 active

505 active

STOF D active

O|O0|0|0|0|0|0|0 0|0

SLS active

Enter licenze key

TN N NSNS SSSSSSSSSSSSSSS
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4.11 Configuring safely functions on the drive

Step Activity
9 o
Safely limited speed
Welocity monitoring |
Dielay time between n % /_/// M
sel. 5L5 > 5L5 active 27 3z % A S
500,00 s ///// 7 :
SLS selection //Ei// A
I i —C—
Set velocity Active
limnitation setpaint lirit
80.000 r — — 0.0000 pm
W in mmdmin | |2000.00 |2000.00 |2000.00 |2000.00
Welocity step selected @ O O O
Welocity step active O O O O
Stopreaction | [[215TOPC =] | [16T0PC =] | [215TOPC ] | [1215TOPE =]
Cloze | Help |
In the "Safely limited speed" dialog, enter 500 ms under "Delay time between sel. SLS --> SLS active".
Change the velocity value Vmax for Stage 1 to 1200 mm/min.
Click "Close" to confirm the entries and close the "Safely limited speed" dialog.
10 Click "Copy parameters" in the "Safety integrated" dialog.
The enabling of the safety functions then also appears in the second box.
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4.11 Configuring safety functions on the drive

Step

Activity

11

A N2 S ALV O VNV O OO VNN OO LN

\ Safety Integrated
Safety function selection
|M0ti0n monitaring via PROF|zafe j

Configuration

Diagnostics of the safety functions

Copy parameters |

l Activate settings | l Change Pazsword | Confirm HW replacement |

Enter license key |

Click "Activate settings".
You are prompted to change the safety password for the drive.

Change pazsword

Pagzword up-to-date

[ [Default password: 0]

MHew pagzword

Confirm pazsword

]

Help

Cancel |

\ O Processor 1 \
\ zafety function eror \
i itaril Frocessor 2

\ Motion moriitoring O zafety function eror \
Safe torque off )

\ Safe brake contral O 5TO active \

Safety functions [5TO, SBC) :

\ Enable - O Test shutdown paths required \
Safe stops )

\ (551,552, 508) () SBC active \

\ O 5571 active \

Acceleration monitoring

\ O 552 active \

\ Safely limited () 508 active \

\ speed \

[EIL5) () STOPD active \

: | O SLS active \

\ Acceptance \

19

Enter a safety password for the drive.
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4.11 Configuring safely functions on the drive

Step Activity
12 You are prompted to save the safety parameters in the ROM.
Activate settings
Save parameters
Far the changes to the zafety parameters to take effect, they must be zaved to
the drive (RaM to BOM] and the system restatted! Ain acceptance test iz alzo
required.
Do you want to save the parameters?
Entire project Aiz parameters
Click "Entire project".
13 Switch to offline mode in S7T Config by selecting the Project > Disconnect from target system menu command.
14 Switch off the SINAMICS S120 drive system (de-energize) and switch it on again.
15 Once the device has started up, switch to online mode in S7T Config by selecting the
Project > Connect to target system menu command.
16 Select "Technology > S120" in the project navigation and select the Load to PG command from the shortcut
menu. Confirm the security prompt with "Yes".
17 Save the project in S7T Config.
18 Switch to offline mode by selecting the Project > Disconnect from target system menu command.
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4.12 Configuring axes in S7T Config

412 Configuring axes in S7T Config
Creating and configuring an axis technology object using S7T Config
Procedure
Step Activity | Result
1

In the project navigator, open the tree structure SIMATIC 300(1) > Technology > AXES. Double-click
"Insert axis" to start the axis wizard:

== STT Config - Getting Started CPU 317T
Project  Edit  Insert Targek swstem Wiew Options Window  Help

| D (| | 1% @ o] || M2l | Bl s | 1okl ] 5 | ] | 2]

=

EI--% Getting Started CPU 317T
™ Insert single drive unit

=8 SIMATIC 300(1)

[=-E@ Technology
=0 AxES

[ sert axis
[#- 1] EXTERNAL ENCODERS
#-] Cams
= fila SINAMICS_S120_CU320
S Owerview
% Configuration
H- % Topalogy
[ CU_S_004
£ Infeeds
ﬁ Input/oukput component
EI‘S Drives
% Insert drive
- [l SERVO_0Z
F- ) SERVO_O3
F#-|27] MONITOR

Technology I

W  mmam

o = Symbal brovser IE Compile/check output E Target zystem output E Load ta PG autput |

Press F1 to open Help display, Offline mode | v
Result: The “Insert Axis" dialog box opens.
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4.12 Configuring axes in S7T Config

Step
2

Activity

| Result

Confirm the default technology selection (speed control, positioning) with "OK"
Insert Axis

General l

which technology do you want to uze?

Avthar: |
[w]Speed contral Version: li
[w] Positioning
[C15enchronous operation
[1Path interpolation

Exigting Axes

Conment:

Cancel Help

Result: The "Axis Configuration - Axis_1 — Axis Type" dialog box opens.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01




Configuration
4.12 Configuring axes in S7T Config

Step Activity | Result
3 Accept the "Axis type: Linear, electrical" and "Motor type: standard motor". Confirm with "Continue".

Axis configuration - Axis_1 - Axis type

Wl i ; . .
File e &+ Linear * Electrical
JUnitz " Rotam " Hydraulic
DMQdL’”D ) " Wirtual
[1Drive aszignment
[1Encoder azsignment
[ 1Completion
tode: | Standard ﬂ

ﬁ

rotar tupe: |Standard motor j

r'ou can zelect the axiz tupe on thiz page.

Caution!

Changing thiz entry can causze loss of alleady zet data az the structure of the configuration
data changes.

< Back | Mest » | Cancel Help

Result: The "Axis configuration - Axis_1 - Units" dialog box opens.
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4.12 Configuring axes in S7T Config

Step Activity Result
4 Confirm with "Continue".
Axis configuration - Axis_1 - Units
Lnits:
Physical quantity Unit L)

Pozition ]

[]Drive sssignment Incren.'uerdsfpnsition A 000unit

[1Encoder aszignment slocity - mm.l’s}

[JCompletion Acceleration M
Jerk mimfs® T
Ratio %
Titme: =
Speed 1i=
Leadscrewy pitch mimJt ot
Angle "
Angular velocity s
Angular accelerstion ois?
Angular jerk ois® w
< [ >
Caution !
If you change the spstem of units, the configuration and system variables will be converted
[rounding errors are pozsible] but the data in the programs will not be considered.

< Back W Cancel Help
Result: The "Axis configuration Axis_1 - Modulo" dialog box opens.
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4.12 Configuring axes in S7T Config

Step

Activity

| Result

Confirm with "Continue".

Axis configuration - Axis_1 - Modulo

(W]l arne
(Wi bppe
[w]LIniit=

[1Drive azzignment
[1Encoder azsignment
[ 1Completion

™ Modulo axiz

Act, poz. walue startz again at mm  (Modul start valug)
On after mni [Modulo length]

"r'ou zpecify the value range of the encoder on thiz page.

¢ Back | Continue > | Cancel

Help

Result: The "Axis Configuration - Axis_1 Drive Assignment" dialog box opens.
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4.12 Configuring axes in S7T Config

Step Activity Result
6 The drive configuration, consisting of the drive and message frame, can be taken from the configuration of
the drive and only has to be confirmed in this dialog box. Click "Data transfer from the drive" and apply the
settings with "Next".
Axis configuration - Axis_1 - Drive assignment
"Which drive unit are you using? Dirivver
el ame [5120_CU320 =] semvo_oz
[w] 2uniiz type
[w]lIrits Lag. Hw addresses: Input: 256 Output: | 256
Align SINAMICS devices... |
[CEncoder azzignment
[CCompletion Which PROFIdive meszage frame do pou want to uze for the data transfer?
|SIEMENS message frame 105, FZD-10410 |
¥ Dunarnic servo contral [DSC)
r 23;23“23 tor MMM mater Mormalization speed: |G000.0 e
mairurn motor speed; |10000.0 rpm
Data transfer from the drive
“r'ou can establigh the connection to a drive on thiz page. For a diive on the PROFIBUS, the
PROFIdrive meszage frame zet in Hw' Config iz used. Far these drives, the rated speed zet
here must alzo be set at the diive itzelf,
< Back MHeut » Cancel Help
Result: The "Axis configuration - Axis_1 - Encoder assignment" dialog box opens.
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4.12 Configuring axes in S7T Config

Step

Activity | Result

You can take the encoder assignment from the configuration of the drive.
Click "Data transfer from the drive" and apply the settings with "Next".

Axis configuration - Axis_1 - Encoder assignment

(] ame
W] iz bppe
(] itz

[t odulo ‘wihere iz the position encoder connected?

W] Cirive azzignment

|S'I 20_CU320 - Encader 1 of SERWO_02

CJEncoder - data Log. HW addresses: Input;  |256 Qutput:
] Completion

WWhich PROFIdrive mezzage frame do you want to uze for the data transfer?

256

*le

SIEMEMS mezsage frame 105, FZD-10/10

KN

Encader type: |."-‘-.bso|ute encoder, cyclic absolute

Encoder mode: | Endat

i eazuring systen: |F|0tary encoder system

Data transfer from the drive |

Ledle]le

ou can zet the encoder uzed for this axis on this page. v'ou can also select special
connection twpes of the encoder.

< Back | Mext » | Cancel

Help

Result: The "Axis Configuration - Axis_1 - Encoder - Data" dialog box opens.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01

65



Configuration

4.12 Configuring axes in S7T Config

Step Activity | Result
8 Enter the resolution specified on your motor rating plate as well as the number of data bits. In our example,
the number of encoder pulses is "512" and the number of data bits is "21".
Axis configuration - Axis_1 - Encoder - data
Encoder pulses per revalution:
Fine resolution; |2D48
W] Crivve: aszignment Fire resolution of abzolute value in 512
[WIE neoder assignment G #1572 |
Data width of abzolute value 7
[Complation without fine rezalution: |
[v Activate encoder monitoring
[ Tolerate the encoder failure when it is not involved in the clozed-loop control
Enter the special data of the selected encoder on thiz page.
< Back | MHedt | Cancel Help
Accept the settings with "Continue".
If you use another encoder type, you can find appropriate examples for the encoder configuration in the
online help of S7T Config.
Result: The "Axis Configuration - Axis_1 - Completion" dialog box opens, showing the data you configured.
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4.12 Configuring axes in S7T Config

Step Activity | Result
9
Axis configuration - Axis_1 - Completion
M ame All the necesszary data for configuration has been entered:
(W] iz bppe
[w]LIrits Configuration of this axis: -~
]t odulo M arne: il
W Dirive assignment - Ais_1
) Technalogy:
[W]Encoder aszighment - Baslifem axfs
W Encoder - data iz bypes
- Linear axis
- Mo modulo selected
Dirive:
- Mame of drive: "5120_CL320",
- Qutput;
+ drive on the PROFIBUS.
- PROFIdrive meszage frame; "DP_TEL105_&811J_DSC_1_ENCODER"
- Logical HW addreszes:
+ [nput; 206 [length: 26 bytes)
+ Output: 286 [length: 20 bytez)
Encoder
- Type: Abzolute encader, cyclic abzolute
- Connection mode: Endat
- Logical HW addreszes:
+ [nput; 206 [length: 26 bytes) 5
+ Output: 286 [length: 20 bytez)
- Encoder pulzes per revolution: 512
- Fire resolution: 2048
w
¢ Back | Finizh | Cancel Help
Complete the axis configuration with "Finish".
10 Close the message box with "OK". You completed the axis configuration in S7T
Config.

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01

67



Configuration

4.12 Configuring axes in S7T Config

Step Activity | Result
11 In the project navigator, open the tree SIMATIC 300(1) > Technology > AXES > Axis_1 > Configuration.
I Data set changeowver e
Configure dizplaved data zet.. |
Mame: |AHiS_1
Proc. cucle clock: |IPO - SINAMICS Safety Integrated |Yes
Eutended Functions:
Technology: |F'|:|siti|:|n axis td odula: |Inactive
Az bype: |Linear axiz [Standard)
Controller: |F"\nf contraller
Encoder for |-|
DSC:
Drive: | Axis type [Real electrical axis ~
- The selected drive iz on the PROFIBUS.
Specification of the reference speed. E000.0000
Mezsage frame type SIEMENS message frame 105, PZD-10M0
Logical address for input data area 256
I Amical addracs for Ao d data araa EE b
| Settings for the drive... |
Axiz connected to drive; | SERVD_02 (5120_CLI320] |
Encoder: | Data set 1 LS
Encoder [Encader 1
Uzed PROFldtive meszage frame SIEMENE message frame 105, PZD-10M0
Logical input address 256 w
"Yes" is shown in the "SINAMICS Safety Integrated Extended Functions" box.
12 Select Project > Save and recompile all to save the The axis configuration will be stored and
configuration in S7T Config. compiled.
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Programming

5.1 Creating technology data blocks

Use "Technology Objects Management® to generate a technology DB for each TO. Do not
copy the technology DBs in order to ensure a defined assignment between the technology

DB and its TO.
Procedure
Step Activity Result
1 Change to "Technology Objects Management". Confirm the first message box with "OK", and the second
with "Yes".
If you are not running the "Technological Objects Management® application yet, you can open it by double-
clicking "Technological Objects” in the "Technology* folder in SIMATIC Manager (see also step:
"Configuring the axes with S7T Config").
Result: The "Technological Objects Management" opens.
™ok §7 Program(1) (Technology\Technological Objects) -- CPI31xTRSIMATIC 300(1)\cP.... (= |[B]fX]
Technology DE updating time: 15.000 ms
Technology data blocks in the block Folder (block lisk) ‘
]3] | Symbol | Technology object | Comment
< >
Technology DEs not yet created (Defaults lisk) 4+ Create
]3] Symbol | Technology object | Comment
=
=
=
< | >
Edit the DB numbers as shown in the figure in order to adapt these for use in our example.
2 Create the technology DBs listed below by clicking "Create": | The system generates the technology data
o Axis_1 blocks DB1, DB2, DB3 or DB4.
e Axis_2 (if this exists)
e Trace
e MCDevice
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5.2 Creating an S7 user program

Step Activity Result
3 Close the "Technological Objects Management" via the
Technological objects > Exit menu command.
4 Select Station > Save and compile menu command in HW | The configuration data will be saved and
Config. compiled.
5 Download the hardware configuration to the TF-CPU using | The configuration data will be downloaded to
the menu command PLC > Download to Module. the TF-CPU.
6 In the SIMATIC Manager select the block folder of the All blocks will be downloaded to the TF-
station and select the menu command PLC > Download. CPU.
5.2 Creating an S7 user program
Procedure
Step Activity Result
1 In SIMATIC Manager, open the sample project The sample program is copied to the project.
"\Examples\PROJECT-CPU317TF". Copy the all blocks and
symbols to your project:
Confirm the message "The object "xy" already exists. Do
you want to overwrite it?” with "Yes".
Important: The sample program does not contain DB 1 to DB 4! Create these technology DBs in STEP 7
(see the step "Creating the technology DBs"), in order to maintain consistency between the user program
and the technology objects.
2 Double-click FB 100 if you want to edit the example The LAD/STL/FBD editor opens.
program.
3 Select these settings: You have now opened an extended and
e View > LAD, clear view for editing the STEP 7 user
e View > Overviews, and program.
o View > Details.
4 Double-click FB 101 if you want to edit the safety program. | The LAD/STL/FBD editor opens.

Function block FB 100

The axis is enabled and pending errors are acknowledged in this block. Depending on the
selected Safety Function, you will be able to start and stop the axis motions to positions 1
and 2 at standard speed or reduced speed.

Function block FB 101

70

This block processes the signals of the emergency stop switch, the key switch and the door
contact switch securely with safety blocks. Signals for activation of the safety functions at the
drive will be written to the I/O area. This block also serves to reintegrate the drive after
passivation.

The function block is protected with the password "safety".

CPU 317TF-2 DP: Controlling a SINAMICS S120 with Safety Functions
Getting Started, 07/2010, A5E02982990-01




Programming
5.3 Edliting the safety program

Advanced procedure

You create and generate the blocks of the safety program.

CAUTION

For more detailed information on creating the safety program, refer to the manual "S7
Distributed Safety - Configuring and Programming".

5.3 Editing the safety program

Requirement
The hardware configuration is complete, saved and compiled.

A fail-safe data block of type F-Global DB with the symbolic name F_GLOBDB is available in
the block folder of the S7 program. The F-Global DB is automatically inserted in HW Config
during saving and compiling of the hardware configuration when the "CPU contains safety
program" option is enabled in the properties of the CPU.

A fail-safe module of the type F_CALL is in the block folder of the S7 program.

Note
The "PROJECT_CPU317TF" sample project contains an FC1 block of the type F_CALL.

Note

When the hardware configuration is compiled, S7 Distributed Safety automatically creates
fail-safe blocks that are required in the safety program. These blocks may not be deleted and
not be changed.
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5.3 Edliting the safety program

Procedure
Step Activity Result
1 Select CPU 317TF-2 DP in SIMATIC Manager and then The "Safety program" dialog box appears.
select the Options > Customize safety program menu
command.
2
el Safety Program - CPI31xTRASIMATIC 300(1)ACPL 317TF-2 DP\SY Program(1)
Offline ] Orline: |
Rack: 0 Slat: 2 Current mode:
Collective signature of all F-blocks with F-attributes for the block container: 2D9B0ASE unknowin
Collective signature of the safety program: i}
Current compilation: 7
The safety program has been changed since it was last compiled.
F-blacks:
F-runtime/F-black. Surb. name Function in zafety progran| Signature Know-how p | Compare. . |
El-  5afety program
=-3 AlDbjects Permission.. |4
& FCi F_CalL F-CALL BFE7 ]
ﬁ' FE1OM F_5120_CTRL |F-FE FERF r T p—
,ﬁ' FB186 F_TOF F application block. 1484 rd
ﬁ' FE215 F_ESTOF1 F application block, ZE11 Ird
I Feai7 F SFOOOR | F applicafion block EEDA 7 | -
ﬁ' FE213 F_aCkK_GL F application block, 8B12 Ird
I Foicam FIO e |y bk EDaz 7 i Dowrlozd |«
& FB1639 F_CTRL_1 F-spstem block 04T ]
4 FBIE4D F CTRL_Z F-zystem block A0BA, [ Logbock...
& DTl idbh_F_5120_ |I-DB for FFEB 9B43 ]
ﬁ- DE1E37 F_GLOBDE F shared DB 425 ¥ b Print...
Cloze Help
Click "F-runtime groups" to create a fail-safe runtime group.
3 Click "New" to create a new fail-safe runtime group. The "Define new F-runtime group" dialog
box appears.
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5.3 Edliting the safety program

Step Activity Result
4 Keep the default settings if you have copied the blocks of You return to the "Edit fail-safe runtime
the example program into the project. groups" dialog box.
%@ Define New F-Runtime Group
F-CaLL block: FC1 -
F-program block; FE101 -
|-DB for F-program block: DE1O
tan. cycle time of the F-runtime in me: 200
DB for F-runtime group communication: -
e
If you have programmed your own blocks, select them from
the drop-down lists.
Confirm the entries with "OK".
5 DT
& Edit F-Runtime Groups
F-tuntime group/parameter Walle
B B
=4 F-runtime group FC1 FB101 - 200ms - OB 35
] FCALL block & Foi
[Z] Symbolic name F-CALL block F_CaLl
[£] F-program block & FEIM |
[Z] Symbolic name F-program block F_S120 CTRL
[£] |-DB for F-program block. 2 DE1M
[Z] Symbolic name |-D8 for F-program block, idb_F_5120_CTRL
E:j taw. cpcle time of the F-runtime in ms 200
[Z] Call F-runtime in 0OB3s
E:j The call time of the F-runtime group in ms 100mz
[Z] Datablock for F-untime groups commurication ﬂ
E:j Sumbolic name DB for F-runtime groups communication
Mew |
ok Cancel Help
If the specified blocks do not yet exist, they will be created after confirmation of the entries. Therefore,
confirm any questions with "Yes".
6 In the SIMATIC Manager, open OB 1 and check whether the call of FB100 (F_SimplePositioning) is
consistent (it is not red).
7 Open OB 35 and check whether the call of FC 1 (F_CALL) is consistent (it is not red).
8 In the "Safety program" dialog box, click "Generate". The safety program is compiled and the

results will be displayed in a separate
window.
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5.3 Edliting the safety program

Step Activity Result
Note
Because the automatically created blocks have no fixed numbers, errors may occur during compilation of
the safety program. In this case, you need to check the addresses of the accesses to the F-I/O in the
function blocks of the program and adapt them if necessary.
Then compile the safety program again.
9 When compiling is completed without error, there is always a consistent safety program in the block
container, consisting of all F-blocks with an F-attribute.
&% Safety Program - CPI31xTF\SIMATIC 300({1)\CPU 317TF-2 DP\ST Program(1)
Offline ] Orline: |
Rack: 0 Slat: 2 Current mode:
Collective signature of all F-blocks with F-attributes for the block container: B2F49EFD unknowin
Collective signature of the safety program: B2749EFD
Current conmpilation; 07/05/2010 06:43:53 P
The safety program iz consistent.
F-blacks:
F-runtime/F-black. Surb. name Function in zafety progran| Signature Know-how p | Compare. . |
El-  5afety program
=3 F-untime group FC1 Permission.. |4
F-) FI/0DBs
H FO F_CALL F-Call BF5T 7 4 F-Runtime groups...
ﬁ' FB101 F_S120_CTRL |F-program block. FEBF r
,ﬁ' FB18E F_TOF F application block, 14B4 I -
ﬁ' FE215 F_ESTOF1 F application block. ZE11 rd
o FeA17 F_SFDOOR | F application block BEDA [
I Fe2ig F ACK_GL | F applicafion block B2 7 Dowrlozd |«
ﬁ' DE101 idb_F_5120... [I-DBE for F-program block [ 9B43 Ird
Sy AllObjects Lagback...
H O F_CALL F-CALL BF57 [
ﬁ' FE101 F_5120_CTRL |F-program block. FREF r h Frint...
Cloze Help
The collective signature of all F-blocks with the F-attribute in the block container and the collective
signature of the safety program are identical (as highlighted in the picture). In other words, there is now a
consistent safety program ready for an acceptance procedure.
10 Click "Download" to load the safety program to the CPU.
A prompt appears offering you the option of downloading the standard user program along with the safety
program.
11 Confirm with "Yes".
Note: If you only download the F-blocks, the block in which the F-CALL block is called (cyclic interrupt OB
35 in the example here) will not be loaded. You will then have to download the OB separately as in the
standard.
Note: You can only download the complete safety program in STOP mode.
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5.3 Edliting the safety program

Step Activity Result

12 In the "Safety program" dialog box, open the "Offline" and If they match, then the download has been
"Online" tabs one after the other and verify that the successful.
collective signatures of all F-blocks with the F-attribute in the | ¢ they do not match, repeat the download
block container match online and offline. process.

13 Perform a STOP/RUN transition of the TF-CPU to activate
safety mode.
Note: After creating a safety program, you need to perform a
complete functional test based on your automation task (see
the manual, S7 Distributed Safety, Configuring and
Programming).

Result

You have now fully created the safety program to meet the stated objective of the example.
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5.3 Edliting the safety program
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Trial run

NOTICE
You start the drive with the next steps.

To stop the drive again:

e Setinput10.2 (Stop) to "1"

e Switch the CPU to STOP.

e Operating the emergency stop switch

The following is a description of trial runs for the control of safety functions on the SINAMICS
drive.

Note

The trial run for the technology task without safety functionality is described in detail in the
Getting Started "CPU 317T-2 DP: Controlling a SINAMICS S120".

Safe Stop 1 (SS1) trial run

If the emergency stop switch is operated during operation, then the drive will brake
autonomously at the OFF3 ramp until standstill (SS1). Once standstill has been reached or if
the emergency stop switch is operated in standstill, the drive is set to zero torque (Safe
Torque Off = STO).

Action Reaction Explanation

1 | Power On (ramp-up completed) Q24.2 = TRUE (emergency stop/safety door

active)

2 | Close safety door Q24.3 = TRUE (safety acknowledgment Acknowledgment for
18.0 = TRUE (SafetyDoor1) required) reintegration required
18.1 = TRUE (SafetyDoor2)
Trigger emergency stop
18.2 = TRUE (emergency off)

3 | Acknowledge and reintegrate fail-safe I/0s | Q24.2 = FALSE No safety event
18.5 = TRUE (trigger edge) > FALSE Q24.3 = FALSE pending

4 | Acknowledge technology Q4.1 = TRUE (reset done) No technology alarms
10.1 = TRUE (trigger edge) > FALSE pending

5 | Activate position control Q4.0 = TRUE (position control active) Drive enters position
10.0 = TRUE control

6 | Start positioning at 5000.0 Drive moves in positive direction
10.4 = TRUE (trigger edge) > FALSE
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Action Reaction Explanation
7 | Emergency stop actuated while positioning | Drive is slowed to a standstill according to SS1 and STO will
is running. OFF3 ramp and the drive is set to zero torque. | become active
18.2 = FALSE (emergency stop) Q24.2 = TRUE (emergency stop/safety door
active)
8 | Trigger emergency stop Q24.3 = TRUE (safety acknowledgment Acknowledgment of
18.2 = TRUE (emergency off) required) emergency stop
required
9 | Acknowledge and reintegrate fail-safe 1/0s | Q24.2 = FALSE No safety event
18.5 = TRUE (trigger edge) > FALSE Q24.3 = FALSE pending
10 | Acknowledge technology Q4.1 = TRUE (reset done) No technology alarms

10.1 = TRUE (trigger edge) > FALSE

pending

Safe Stop 2 (SS2) trial run

If you open the safety door during operation without actuation of the commissioning key
switch, the drive will brake autonomously on the OFF3 ramp until standstill (SS2) and will
change into a securely monitored position-controlled operation (Safe Operating Stop = SOS)
after reaching standstill. The drive may be in position control, but a motion out of a specified
monitoring window would result in a safe reaction of the drive.

Action

Reaction

Explanation

Activate position control
10.0 = TRUE

Q4.0 = TRUE (position control active)

Drive enters position
control

2 | Start positioning at 0.0 Drive moves in negative direction
10.3 = TRUE (trigger edge) > FALSE
3 | Safety door open Drive is slowed to a standstill according to SS2 and SOS are
18.0 = FALSE (SafetyDoor1) OFF3 and the drive remains under control. active
18.2 = FALSE (SafetyDoor2) Q24.2 = TRUE (emergency stop/safety door
active)
4 | Close safety door Q24.3 = TRUE (safety acknowledgment Acknowledgment of
18.0 = TRUE (SafetyDoor1) required) safety door required
18.2 = TRUE (SafetyDoor2)
5 | Acknowledge and reintegrate fail-safe 1/0s | Q24.2 = FALSE No safety event
18.5 = TRUE (trigger edge) > FALSE Q24.3 = FALSE pending
6 | Acknowledge technology Q4.1 = TRUE (reset done) No technology alarms
10.1 = TRUE (trigger edge) > FALSE pending
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Safely-Limited Speed (SLS) trial run

If you operate the commissioning key switch and then open the safety door, then the drive

will only travel at a safety-limited speed. If you exceed the speed, then the drive will switch to
a safe operating mode. If you open the safety door during travel with actuated

commissioning key switch, then the speed will be reduced automatically to a safe speed in

this sample program.

Action Reaction Explanation
1 | Start positioning at 5000.0 Drive moves in positive direction

10.4 = TRUE (trigger edge) > FALSE
2 | Set key switch to commissioning No further reaction

18.3 = TRUE (commissioning key switch)
3 | Safety door open Drive travels further in the positive direction, SLS active

18.0 = FALSE (SafetyDoor1)
18.2 = FALSE (SafetyDoor2)

but speed is reduced to safely limited speed.
Q24.1 = TRUE (commissioning mode active)

Q24.2 = TRUE (emergency stop/safety door
active)

4 | Close safety door
18.0 = TRUE (SafetyDoor1)
18.2 = TRUE (SafetyDoor2)

Q24.3 = TRUE (safety acknowledgment
required)

Acknowledgment of
safety door required

5 | Acknowledge and reintegrate fail-safe 1/Os

18.5 = TRUE (trigger edge) > FALSE

Drive travels further in positive direction and
increases its velocity to original value.

Q24.2 = FALSE
Q24.3 = FALSE

No safety event
pending

7 | After reaching position 5000.0

Q4.4=TRUE (position 5000.0 reached)

(Q4.6=TRUE if the same position is reached
while the speed is still reduced).

Diagnostics / correction of errors

Incorrect operator input, faulty wiring or inconsistent configuration data may lead to errors.
For information on how to analyze such errors and messages, refer to the S7-7echnology

manual.
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Further Information 7

Service and support on the Internet

In addition to our documentation, we offer a comprehensive knowledge base on the Internet
(http://support.automation.siemens.com). There you will find:

® The newsletter that provides you with latest information relating to your product
® Your appropriate documentation, using our Service & Support search engine
® A bulletin board in which users and specialists worldwide exchange their know-how

® Your local Siemens partner for Automation & Drives in our Partner database

® Information about local service, repairs, and spare parts. You will find much more under
n H n
Services".
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