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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

indicates that minor personal injury can result if proper precautions are not taken.

NOTICE

indicates that property damage can result if proper precautions are not taken.

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, 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 complied with. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of 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.
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Introduction 1

Requirement

Validity

This Getting Started is a valuable help in getting started with the basic functions of a CPU
317T-3PN/DP, based on a practical example that takes you through thirteen steps in
commissioning a fully functional application in which you execute a traverse motion.

It can take you between two and three hours to work through the example, depending on
your degree of experience.

Note

This Getting Started presumes that you have connected a SINAMICS S120 drive to the
DP(DRIVE) interface of the CPU 317T-3PN/DP. You can also connect a different drive, the
theoretical procedure remains the same.

If you use a different drive type, an additional software program can be required for the
configuration and commissioning of the drive: For example, for SIMODRIVE 611U you
additionally require the software SimoComU. Always take the associated technical
information of the drive into account.

If a drive is not available, we recommend that you work with a virtual axis as described in
chapter "Special case - controlling a virtual axis|(Page|71)".

The manual is valid for the following components:
e CPU 317T-3PN/DP as of V3.2.9/4.1.5

e SINAMICS S120 as of V4.4

® S7 Technology as of V4.2 SP3

Note

You can also use the CPU 317T-3PN/DP instead of the CPU 315T-3PN/DP. To do this,
select CPU 315T-3PN/DP in HW Config. Otherwise, the configuring steps are the same.

CPU 317T-3PN/DP: Controlling a SINAMICS S120
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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., 6ES7307-1KA02-0AAQ

CPU 317T-3PN/DP with MMC (8 MB or more),
e.g., 6ES7317-7TK10-0AB0 V3.2/V4.1.5

Optional digital input module (DI) with bus connector, for example,
6ES7321-1BH02-0AA0

Optional digital output module (DO) with bus connector, for example,
6ES7322-1BH01-0AAQ

Two optional front connectors for the digital modules

The following software packages and commissioning tools are correctly installed on your
programming device with Ethernet interface:

STEP 7 as of V5.5 SP2
S7 Technology as of V4.2 SP3

The programming device is connected via Ethernet interface to the CPU:

Ethernet cable IE TP Cord RJ45/RJ45 TP cable 4 x 2 with 2 RJ45 plug-in connectors
0.5 m 6XV1 870-3QE50

1 m 6XV1 870-3QH10

2 m 6XV1 870-3QH20

6 m 6XV1 870-3QH60

10 m 6XV1 870-3QN10

e A SINAMICS S120 is connected to the CPU 317T-3PN/DP via the DP(DRIVE) interface.

PROFIBUS cable, e.g., 6ES7901-4BD00-0XA0

CPU 317T-3PN/DP: Controlling a SINAMICS S120
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Preparation

2.1 Requirements

The SINAMICS S120 comprises the following modules:

CU320-2DP Control Unit (6SL3040-1MA00-0AAQ) with TB30 Terminal Board
(6SL3055-0AA00-2TAO0)

Smart Line Module 5 kW (6SL3130-6AE15-0AB1)
Single/Double Motor Module 3 A (6SL3120-2TE13-0AA4)

1 synchronous motor 1FK7022-5AK71-1AG3 with incremental encoder sin/cos 1 Vpp
via SMC20 Sensor Module Cabinet (6SL3055-0AA00-5BA1)

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.
You know the firmware version of your SINAMICS S120.

If you do not know the firmware version, then you can find the version on the supplied
certificate. 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:

2-axis version with 1FK7 motors

6ZB2480-0CMO00

CPU 317T-3PN/DP: Controlling a SINAMICS S120
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Preparation
2.1 Requirements

® The configuration is completely installed and wired. For information, refer to
Getlting Started CPU 31x: Commissioning.

® You provided hardware limit switches and EMERGENCY-OFF switches for safe and
reliable operation of the system.

A WARNING
Risk of accident

Operation of an S7-300 as part of plants or systems is subject to special rules and
regulations, based on its field of application.

You risk severe injury, or damage to machines and equipment if you ignore these
directives.

Please note the current safety regulations for the prevention of accidents, e.g. IEC 204
(EMERGENCY-OFF equipment).

CPU 317T-3PN/DP: Controlling a SINAMICS S120
Getting Started, 10/2013, A5E00480391-06 9



Preparation

2.2 Task

2.2

Task

Example configuration
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Preparation

2.2 Task

Task

Configuration of an axis using HW Config and S7T Config. You then operate this axis with
the help of a STEP 7 user program.

The task is divided into the following learning units:

Step | Learning unit Chapte | Engineering tool
r

Wiring 3

2 Creating a T station 4.1 SIMATIC Manager

Station assistant

Configuring CPU 317T-3PN/DP in HW Config HW Config
Configuring the DP(DRIVE) HW Config
Activating generation of the technology system HW Config
data
Configuring a drive in HW Config HW Config
Configuring the PG/PC interface for access to NetPro
the drive HW Config

3 Downloading the hardware configuration to the 4.2 HW Config
target hardware
Configuring a SINAMICS drive in S7T Config 4.3 S7T Config
Configuring axes in S7T Config 4.4 S7T Config

6 Creating technology data blocks 5.1 Technology Objects

Management

7 Controlling the axis with the STEP 7 user 5.2 STEP 7
program

8 Trial run 6

CPU 317T-3PN/DP: Controlling a SINAMICS S120
Getting Started, 10/2013, A5E00480391-06 11



Preparation

2.2 Task
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Wiring 3

A WARNING

Live wires

You may come into contact with live wires when modules are connected to the power
supply.
Always switch off power before you start wiring the S7-300. Connect only ferrules with

close all front doors. Only then may you switch the devices back on.

insulating collar to the ends of the cable. When you have wired the modules, you must first

Procedure

A description of the installation and wiring of your CPU 317T-3PN/DP is found in the
Getlting Started Collection S7-300 PLC: CPU 31x: Commissioning.

CPU 317T-3PN/DP: Controlling a SINAMICS S120
Getting Started, 10/2013, A5E00480391-06
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Wiring

Setting the PROFIBUS address on the CU320-2DP

Set the PROFIBUS address of the SINAMICS to PROFIBUS address 4. You set the
PROFIBUS address on the CU320-2DP directly on the lower rotary coding switch (L).

Control Unit

@ PROFIBUS interface
@ PROFIBUS diagnostics LED "DP1"
® PROFIBUS address switch

CPU 317T-3PN/DP: Controlling a SINAMICS S120
14 Getting Started, 10/2013, A5E00480391-06



Configuration

4.1

Creating a T station

In the following chapters you will configure a CPU 317T-3PN/DP. To do this, you create a
T station. You can create the T station with or without station wizard.

The station wizard helps you to carry out several steps when configuring a
CPU 317T-3PN/DP in one work cycle.

The configuration "with station wizard" comprises the following steps:
e Creating a T station with station wizard

e Configuring digital input and digital output module

® Configuring a drive in HW Config

The configuration "without station wizard" comprises the following steps:
® Configuring CPU 317T-3PN/DP in HW Config

® Activating generation of the technology system data

® Configuring a drive in HW Config

e Configuring the PG/PC interface for access to the drive

® Downloading the hardware configuration to the target hardware

4

411 Creating a T station with station wizard

4111 Creating a T station with station wizard
The station wizard helps you to carry out several steps when configuring a
CPU 317T-3PN/DP in one work cycle.

Procedure

Step Activity

1 Set up a new project in the SIMATIC Manager (for example, "GS_317T_3PN-DP_with_S120").
2 Select the Insert > Station > SIMATIC T station menu command.

The "Set up T station" dialog box opens.

CPU 317T-3PN/DP: Controlling a SINAMICS S120
Getting Started, 10/2013, A5E00480391-06
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Configuration

4.1 Creating a T station

Step Activity

3

Select the item "CPU317T-3 PN/DP" from the "CPU type" drop-down list.

Create T station -- CPU 317T JPNDP |

¥ Generate technology system data

CPU type: ICF'LJ 317T-3 PNfDPj

~MPI/DP
Type: [MPI |
&+ Mot networked MName: I j
" Existing subnet Address: 2
" New Transmission rate: I j
~DP(DRIVE)
Constant DP Cycle: I 3.000 :I
~PROFINET
Name: IEthernet[ﬂ j

" Mot networked

= Euisting subnet

IP address: I 192 18 0 1

O controller: PN-O

&+ New
~PGIPC
" Do not use Name: |PG/PC(1) j
= MNew ¥ Assign
€ Available PG/RC
Cancel Help

DK

16
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Configuration
4.1 Creating a T station

Step Activity
4 Make sure that the "Generate technology system data" check box is selected.
|
CPU type: [CPU 317T-3 PN/DP 7
v Generate technology system data
5 Select the "Not networked" option in the "MPI/DP" input area.
~MPI/DP
Type: |MPI |
& Mot networked Mame: I j
" Existing subnet Address: 2
= New Transmission rate: I j
6 In the "PROFINET" input area, select the "New" option.
~PROFINET
" Mot networked Name: IEthernet[1_: j
€ Existing subret IP address: | 192 168 . 0 1
e Mew O controller:  PM-IO
7 In the "PG/PC" input area, select the "New" option and select the "Assign" check box.
PGIPC
" Do not use MName: I PGIPC(1) j
= New ¥ Assign
) Ayailable PGREC
Ok Cancel Help

CPU 317T-3PN/DP: Controlling a SINAMICS S120
Getting Started, 10/2013, A5E00480391-06 17



Configuration
4.1 Creating a T station

Step Activity

8 Confirm with "OK".

If required, press the button "Help" to obtain additional information.
Result: The "Properties - Programming device/PC" dialog box opens.

Click "Assign" to assign the configured interface to the interface parameter assignment in the programming
device/PC.

Properties - PG/PC |
" General I Interfaces  Assignment |

— Mot Assigned
Configured Interfaces:

Name Type Subnet |

Ethemet interfa ) Industrial Bhemet  Etheme

Interface Parameter Assignments in the PG/PC:

ASIX AXBBTTIR LISB2. Dt-:- Fast Ethemet Adapter ISO 1

ASIX AXBBTTZB USBZ Dt-:- Fast Ethemet Adapter TCPIP ;'-‘-uto 1
P«thems ARS287 Wircless Network Adapter 1501 j Assign

AT AL . A

LT

Aszsigned: [izconmect |

Interface | Parameter assign... | Subnet | ST0nling

STONLINE Access:
1| | 2 T oscive

0K | Cancel |  Hep |

10 Confirm with "OK".

Properties - PG/PC |
" General I Interfaces  Assignment |

— Mot Assigned
Configured Interfaces:

MName | Type | Subnet

Interface Parameter Assignments in the PG/PC:

’B USBE2.0to Fast Ethemet Adapter.150.1
P\SIX AXSB"TZB USB2.0to Fast Ethemet Adapter TCPIP Auto.1
Atheros ARS287 Wireless Network Adapter. 1501

theros AR9287 Wireless Network Adapter. TCPIP. 1 i
Aszsigned: Disconnect |

Interface Parameter assign... | Subnet S70nline :
i (1) X AXBEV/ZE .. Ehemet(2) Active
STONLINE Access:
1] | _'I ¥ Active

0K | Cancel | Hep

18
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Configuration

4.1 Creating a T station

See also
Configuring a drive in HW Config|(Page 30)

CPU 317T-3PN/DP: Controlling a SINAMICS S120
Getting Started, 10/2013, A5E00480391-06 19



Configuration
4.1 Creating a T station

41.1.2 Configuring CPU 317T-3PN/DP in HW Config
Procedure
Step Activity Result
1 Open HW Config by selecting the "SIMATIC 300" station and double- | HW Config opens.
clicking "Hardware".
2 From the hardware catalog, select the "SIMATIC Technology CPU" The "SIMATIC Technology"
profile. directory is displayed.
3 Open the folder "SIMATIC 300 > PS-300" and insert the power supply
module "PS 307 10A" in the station window of HW Config with
drag-and-drop.

4 Add a digital input module and a digital output module using drag-and-drop.
You now have this configuration:

[ Hw Config - SIMATIC 300({1) =101 x|
Station Edit Insert PLC Wiew Options Window Help

D28 &8 e da HE 8K

Tl SIMATIC 300(1) (Configuration) —- CPU 317T 3PHDP ozl
Find: I :l ||
I = il
1 PS 307 104 - Profile: ISIMATIE Techrology-CPU ﬂ
2 CPU 317T-3 PN/DP
o s PROFIEUS OP =]
= Ethemet(1): PROFINET-0- || PHOFINET 10
u — SIMATIC 300
XZPTR Port 1 Q) cr30
X2PZR Port 2 & cru-a00
3 Technologic DP(DRIVEN(): DP Mastersys || = FM-300
Ul xz DF(DRIVE] m
. = il | (21 RACK-300
(21 5M-300
4 DITeDC24Y £ A0
h DO1EDC24VA0.5A T ;
& -0 Al4AD-300 | |
= | -] A0-300
aq | -] DI-300
-] DI/D0-300
=-{1 DO-300
ﬂ:l muw e A 5M 322 DO1ERACT 200054
----- [ 5M 322 DO1ERACT 200054
Slot Module Order number Firmmaare || @ A S 322 DOTERACT 20M/230y
1[4 PS 307104 EES7 307 1KAD208%0 | b [ 5M 322 DO1BDC24v /0 58
2 CPU 317T-3 PN/DP |BEST 317-7TK10-0ABD ¥32z2 (Il . [ 5M 322 DO1BDC24v /058
et A e
o [ v n
At A 000000 i [ 5M 322 DO1ELDC24Y /0.5
S E e | [ 5M 322 DO1ELDC24Y /0.5
Fechnologe - e AT | I S 322 DNTR<RAl AT T
DETEVE] 4] | v
£4 BES? 322-1BHM 0440 “ £<|
DI1E=DC24Y BES7 321-1BHOZ-04A0 Digital output madule DO1E =
DO1E«DC2 2.1 BHOT-0440 240 /0. 55, grouping 8; also available
az SIPLUS module with arder numberj

Press F1 to get Help. | | ’7

Result: A digital input module and a digital output module were created.

CPU 317T-3PN/DP: Controlling a SINAMICS S120
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Configuration

4.1 Creating a T station

4113 Configuring a drive in HW Config
Procedure
Step Activity Result
1 In the HW catalog, open the tree structure PROFIBUS
DP(DRIVE) > Drives > SINAMICS.
2 Select the drive component "SINAMICS S120" from the tree structure of the HW catalog.
[ Hw Config - STMATIC 300(1) B =] 4|

Station Edit Insert PLC View Options Window Help
D288 8 &6 dosin| D32 N2
Al SIMATIC 300(1) (Configuration) - CPU 317T 3PNDP

blx
Find: I “ﬂ & Il

Profile: ISIM.-’-‘«TIE Technalogy-CPU j
Ethemet(1): PROFINET-I0-
[ X7 MADE ;-3¢ PROFIBUS DP N
- 258 PROFINET IO
l ﬁpi"ﬁ’ :::MJ? -l SIMATIC 300
CrIR Fﬂz DP(DRIVEN1): DP-Mastersy ﬂ"D PROFIEUS-DP[DRIVE)
’V 3 e —— EID Antriehe
L xz DPORIVE) {:l MASTERDRIMES CBP2
X771 A {:l MICROMASTER 4
=-C3 S5IMODRIVE
4 DI &DC24V E 7 SINAMICS
E DO16&DC24V/0.5A LI Cl SINAMICS DM

#-(L7 SINAMICS G120
{23 SINAMICS G120C
/| | Cl SINAMICS G1200
-2 SINAMICS G130
{23 SINAMICS G150

ﬂ:I QgL Cl SINAMICS GL150
-] SIMAMICS GM150

Slot Module Order number Firmware D SINAMICS 5110
1 [[§ PS 307108 BES7 307-1KANZ-04AD ! 1] SINAMICS 5120
2 CPU 317T-3 PN/DP_|GES7 317-7TK10-0AB0_ [¥3.2 : @ 120 CUFI0DP
AT R A B 5120003102 DP
it B S1ocuzn
) S g 51200U320-2DP
) s -0 SINAMICS SM120
AT A i -] SINAMICS 5150
F | Techrologie : iy -] SINAMICS SL150
A LEFREEF LT IR AR LS Iﬂ
Al £ 4] [+
4 || DNExDC24Y EES7 321-1BHD2-0440 513 040-1 MADD-Dxxx [CU320- ﬂ E
5 || DO1E-DC2av/0 58 BES7 322-1BH01-0840 2DF, 5120) =
B SINAMICS 5120 CL320-2 DP DP
7 slave, DriveES/SIMOTION LI
Press F1 to get Help. | | L
3 Drag-and-drop the drive to the DP master system of the The "Properties — PROFIBUS interface
DP(DRIVE). SINAMICS" dialog box opens.

CPU 317T-3PN/DP: Controlling a SINAMICS S120
Getting Started, 10/2013, A5E00480391-06 21



Configuration
4.1 Creating a T station

Step Activity ‘ Result
4 Enter PROFIBUS address "4", then confirm with "OK".

Properties - PROFIBUS interface SINAMICS ﬂ

" General Parameters |

Address: n -

Transmission rate: 12 Mbps

Subnet:
— not networked — Wi |
DP(DRIVEN1)
Properties... |
[Nelete |

Carcsl_| i

Result: The "Properties - SINAMICS" dialog box opens.

5 Select the appropriate device version that is suitable for your SINAMICS, for example, 4.4 and confirm with
"OK".
6 The "DP slave properties" dialog box opens. Open the "Isochronous Operation" tab.

CPU 317T-3PN/DP: Controlling a SINAMICS S120
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Configuration

4.1 Creating a T station

‘ Result

Step Activity
7 Set the "Synchronize drive to equidistant DP cycle" check box and set the time factors as shown below.
x|
' General I Configuration  Isochronous Operation | Data Exchange Broadcast - Overview I
¥ Synchronize drive to equidistant DP cycle
Metworlc settings in ms
|Equidi5tarrt bus cycle activated
Equidistant DF cycle: IB'DM Data_Exchange_Time comp. Tae:  [0.132
Factor Grid / base time [ms]
Master application =
cycle Tmapc [ms]: IB'DM = I1 ez X IS'DDD
Factor Frame / base time [ms]
DF cycle Tdp [ms]; |3.+m = |12 j . |ﬂ.25|]
Tme T ms] Factor Grid / base time [ms]
ime 11 |mS =
(actual value acquisition): ID'125 = I1 I~ X Iﬂ'125
Time To fms] Factor Grid / base time [ms]
Ime 1o [ms _AI
(setpoint acceptance): ID'3?5 = |3 =) Iﬂ'125
0K | Cancel Help
8 Click "Align". The following components are aligned to the
set values:
e DP cycle in the DP master system
¢ All drive components of the same family
(here SINAMICS)
9 Confirm with "OK".
10 Confirm the possible warning with "OK".
11 Start the NetPro network configuration program in HW NetPro is started.

Config with Options > Configure network.

CPU 317T-3PN/DP: Controlling a SINAMICS S120
Getting Started, 10/2013, A5E00480391-06
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Configuration

4.1 Creating a T station

Step Activity Result
12 Make sure that the devices are configured as shown in the figure below.
;i; MetPro - [CPU 3177 3PNDP (Network) -- C:\Program Files (x86)\..\Cpu_317t] 10| =l
%g MNetwork Edit Insert PLC View Options Window Help oy |
EE S ek b LBl
DP(DRWVE)(1) = sz
PROFIBUS B [ ]
L
Ethernet{1 J Selection of the netwark
Industrial Ethernet PROFIEUS DP
IR S8 PROFIBUS-PA
.-,-1PI|.1J - PROFINET 10
MPI -] Stations
| ‘ -0 Subnets
|SIMATIC 300(1) :
_"" {BZP?EII_ . :MPI.-'I}F' ! PN-10 'Il;e;hna :E}E’;{DF{I P‘E".P‘“f‘] '-l L
177-3 F; e R L e L
PN/DP | . . @
] | | O
2 2
= L]
_IJ PROFIEUS-DF slaves for &
1] | 4 SIMATIC 57, M7, and C7
J = W [distributed rack]
24
13 Complete the network configuration by calling the Network > Save and compile command.
Select "Compile and check everything" and confirm with "OK".
Save and Compile x|
Compile
¥ Compile and check eventhing
" Compile changes only
k. I Cancel Help
CPU 317T-3PN/DP: Controlling a SINAMICS S120
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Configuration

4.1 Creating a T station

Step Activity Result
14 Close the output window with File > Close.
15 Close the NetPro configuration program by calling the Network > Exit command.
16 Finalize your HW configuration by calling the Station > Save | The system compiles your project, and adds
and compile command. the "Technology Objects" object to the
project window in SIMATIC Manager.
41.2 Creating a T station without station wizard
4.1.2.1 Configuring CPU 317T-3PN/DP in HW Config
Procedure
Step Activity Result
1 Create a new project in the SIMATIC Manager (for example, The SIMATIC 300 station is
"GS_317T_3PN-DP_with_S120") and add a SIMATIC 300 station. displayed in SIMATIC Manager.
2 Open HW Config by selecting the "SIMATIC 300" station and HW Config opens.
double-clicking "Hardware".
3 From the hardware catalog, select the "SIMATIC Technology CPU" The "SIMATIC Technology"
profile. directory is displayed.
4 Open the folder "SIMATIC 300 > RACK-300" and insert a mounting This creates a mounting rail.
rail in the station window of HW Config with drag-and-drop.
5 Drag-and-drop the "PS 307 10A" power supply module onto the The power supply module appears

mounting rail.

on the mounting rail.
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Configuration
4.1 Creating a T station

Step Activity | Result
6 Drag-and-drop the CPU 317T-3PN/DP to the mounting rail.
[ Hw Config - SIMATIC 300(1) B [ 3
Station Edit Insert PLC View Options Window Help |
DR & & 2 dda B2 % 8
Tl SIMATIC 300(1) (Configuration) - CPU 317T 3PNDP olx|
Find: I n:l: ﬂll
Profil:  [SIMATIC TechnologwCPU =]
il [; PS 307 10A S :'3? FROFIEUS DP
2 - PROFINET 10
3 EI-- SIMATIC 300
4 w1 CP-300
5 = =20 CPU-300
& --{:l CPU #5T-2DP
T LI --{:l CPU HET-3PN/DP
= --{:l CPU H7T-2DP
EI{:l CPU H7T-3PN/DP
H E{:l EEST 317-7TR10-0aE0
o[ 3215
--{:l CPU H7TF-2DP
-0 CPU 317TF-3 PN/DP
1] |
[+ FM-300
#-C0 PS-300
- :| i0) UR (20 RACK-300
: [0 5M-300
Slat rodule Order number Firrare -] FROFIBUS-DPDRIVE]
1 PS 307 104 BEST 307-1KAD2-0440
2
3
4
5
E
7
g
9
10 BES? 317-7TK10-0480 - E,
1 fork memory 1024K bytes; =
0.05m:z1000 instructions; MPLDP
+ DPDRIVE] connector; single-tier LI
Press F1 to get Help. [ [ L2
7 The "Properties - Ethernet Interface" dialog box opens. A dialog box to create an Ethernet
Click "New" to create an Ethernet interface. interface opens.
8 Confirm all open Ethernet dialog boxes with "OK". An Ethernet interface was created.
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Configuration

4.1 Creating a T station

Step Activity Result
9 Click "New" to create a new PROFIBUS subnet. The "Properties - PROFIBUS"
dialog box opens.
x
| Genersl  Parametess |
Address: |ﬂ - :: mﬂhﬂiad,ﬂnnx
Subnet:
Conce | o |
10 In the "Network settings" tab, set the transmission rate of the PROFIBUS network. Enter a rate of 12 Mbps.
Maintain the "DP" profile setting of the subnet.
x|
" General  Metwork Settings |
Highest PROFIBUS M
Address: 126 - [" Change
Transmigsion Rate: 500 Kbps -
1.5 Mbps _I
3 Mbps
6 MhEs |
Profie:
Standard
User-Defined
Bus Parameters... |
corcat_|_ |
11 Click "OK" to confirm all open dialog boxes of HW Config. A PROFIBUS interface was
created.
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Configuration
4.1 Creating a T station

Step Activity | Result
12 Add a digital input module and a digital output module.
You now have this configuration:

[ Hw Config - STMATIC 300({1) o =] [
Station Edit Insert PLC View Options Window Help

D" & (e dda D B

ol
- |me [ o)
:
- o e Erofile; ISIM!—\TIE Technalogy-CPU j
2 CPU 317T-3 PN/DP PROFIELS DP =
X1 Lol Ethemet(1): PROFINET-( ||PROFINET 10
[ = SIMATIC 300
X ENHIO -1 CP-300
X2PTR Port 1 PROFIBUS(1): DP-Masters || CPL-300
X2P2R FPort 2 "1 FM-300
|: 3 Technologie -1 P5-300
X3 DPDRIVE) "7 RACK-300
Xi1 EA -7 5M-300
4 DI16DC24V B A1-200
5 DO16xDC24V/0.54 F- A1440-300
5 ~| {3 A0-300 e
-2 DI-300
| | &-C3 DI¥D0-300
B DO-300
ﬂ:l muwe [d SM 322 DO1RRACT 200054
----- [] 5M 322 DOTERACT 2000 5,
Slat fodule Order number Firrwsare ||| @ 0 [{ S 322 DO1BACT20V/230V,
1 ][4 PS 307104 BESY 307 1ka0z-0880 ) b P L [ Sk 322 DO1EDC24Y /0,54
2 CPU 317T-3 PN/DP [BES7 317-7TK10-0AB0  [Vv32 ||| | .. 4 SM 322 DO1RKDC24Y A0 54,
AT E e N W | I S [] 5M 322 DOTEDC24W/0 BA
- r i ERSH 322 DOTERDC24Y /0 R,
Ll I R I I [] SM 322 DOTEDC24W/0 BA
ArAld Ay | [] SM 322 DOTEDC24W/0 5A
ArAld Awr | e [] SM 322 DOTEDC24W/0 5A
F || Fechrotrme = L0 A T | N Sk 372 DN1RREl AC12M T
Rl 4] 4
gl 2 BES7 3221 BHOT-0840 ﬂﬂ
4 |4 DHEDC24v BES7 321-1BHO2-04A0 Digital cutput module DO1E =
E DO1B:DC24vA0 54 1BHOT-0240 24/0.58, grouping B; alsa available
as SIPLUS module with order numberLI

Press F1 to get Help., | | l_é
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Configuration
4.1 Creating a T station

41.2.2 Activating generation of the technology system data
Procedure
Step Activity Result
1 Double-click "Technology" on the mounting rail. The "Properties - Technology" dialog box
opens.
2 Select the "Technology system data" tab, then set the "Generate technology system data" check box.

Confirm with "OK".

Properties - Technology - (R0/S3) x|

‘General Technology system data |

¥ Generate technology system data

el |t

Result: When you download these data to the target system later on in this Getting Started, the system also
generates the technology system data and includes these in the download to your CPU 317T-3PN/DP.

Note: If you do not set the check box, the technology system data is not generated and the technology data
that is present on the CPU is deleted at the next download.
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Configuration

4.1 Creating a T station

41.23 Configuring a drive in HW Config
Procedure
Step Activity Result
1 In the HW catalog, open the tree structure
SIMATIC Technology > PROFIBUS DP(DRIVE) > Drives >
SINAMICS.
2 Select the drive component "SINAMICS S120" from the tree structure of the HW catalog.
[ Hw Config - SIMATIC 300(1) -10] x|

Station Edit Insert PLC \View Options Window Help
D232 &S| ke | ddaHe| %8 W

Tl sTMATIC 300(1) (Configuration) -- CPU 317T 3PNDP

y e o=l
———— — |gn¢ | dt| onj

- Prafile: - -
1 PS 307 10A Shemet(1}: PROFNET-0-Sye R | SIMATIC Technology-CPU = |
2 CPU 317T-3 PN/DP
i ST WY CROFIELS DP =
_ -E2 PROFINET 1D
= — @ SIMATIC 300

DP(DRIVE)(1): DP-Mastersystem || ] PROFIBUS-DP(DRIVE]

X2PIR Port 1 ol Al
e i g Nirene
)fpm imz i &1 MASTERDRIVES CBPZ
echnologie :
X3 OPDRIVE) -1 MICROMASTER 4
X11 EA4 --D SIMODRIVE
4 DIT&DC24V -| =0 SIMAMICS

B0 SIMNAMICS DCM
B2 SIMNAMICS G120
-3 SINAMICS G120C
4| | (0 SINAMICS G120D
B3 SINAMICS G130
B2 SIMNAMICS G150

:|2| [0 UR -0 SINAMICS GL150
-0 SINAMICS GM150

Slot| [ Module ... | Order number Fi.|M. |1 |C D SINAMICS 5110
1 ] Fs o207 104 BESY 307-1kAa02-0840 SINAMICS 5120
: GES7 317-7TK10-0ABD £ . E S120CU3100F |
R TS L\ & B 5120CU3102DP
A AR S8 D)
dod lduil a7 -0 SIMAMICS SM120
| WS i L -2 SINAMICS S150
7 Technolngic 2 L 77 SIMAMIES 51150 ILI
NF DROEVEF JEETR LI | >
Rf £ |5 |[6503 040-1MADD-Dwx [CU320- = £<|
4 |[d Dle<DC2ay EESY 321-1BHO2-0440 0.1 2DF. 5120 e
5 DOTE«DC24V 058 |BESY 322-1BHO1-0440 4. ||SIN&MICS 5120 CU320-2 DP DP
T | slave. DriveES/SIMOTION j
Press F1to get Help. | | 2
3 Drag-and-drop the drive to the PROFIBUS DP master The "Properties — PROFIBUS interface
system of the 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, for example, 4.4 and confirm
with "OK".
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Configuration

4.1 Creating a T station

Step Activity ‘ Result
6 The "DP slave properties" dialog box opens. Open the "Isochronous Operation” tab.
7 Set the "Synchronize drive to equidistant DP cycle" check box and set the time factors as shown below.

DP slave properties |

General I Configuration  Isochronous Operation | Data Exchange Broadcast - Overview I

¥ Synchronize drive to equidistant DP cycle
Metwork settings in ms
|Equidistant bus cycle activated
Equidistant DF' cycle: IB'DDD Data_Exchange_Time comp. Tax:  [0.133
Factor Grid / base time [ms]
Master application e |
cycle Tmapc [ms]: IB'DDD = I-I ] [ IS'DDD
Factor Frame / base time [ms]
DP cycle Tdp [ms]: |3_mn = |12 j . |n.2541
Factor Grid / base time [ms]
Time Ti [ms] = |
(actual value acquisition): ID'125 = I-I =] Iﬂ'125
T T ol Factor Grid / base time [ms]
ime To [ms = |
(setpoint acceptance): Ii:"::l'_'ll‘5 = I:I> == | x Iﬂ'125

QK | Cancel Help

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 Confirm the possible warning with "OK".

11 Finalize your HW configuration by calling the Station > Save | The system compiles your project, and adds
and compile command. the "Technology Objects" object to the

project window in SIMATIC Manager.
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Configuration

4.1 Creating a T station

41.24 Configuring the PG/PC interface for access to the drive
Procedure
Step Activity Result
1 Start the NetPro network configuration program in HW NetPro is started.
Config with Options > Configure network.
2 In the HW catalog, open the tree structure
Stations > PG/PC and drag-and-drop a PG/PC station into the "Network View" window.
3 Select the newly inserted PG/PC component and open the "Properties — PG/PC" dialog box with Edit >
Object properties....
;i; NetPro - [CPU 317T 3PNDP (Network) -- C:\Program Files (x86)\.-.\Cpu_317t] 10| =l
%g MNetwork Edit Insert PLC View Options Window Help oy |
EE S ek b LBl
Ethernet(1) = sz
Industrial Ethernet Eind: | nﬂ nj
Y
MPI{1 J Selection of the netwark
MPI =% PROFIEUS DF
_ o -3 PROFIBUS P&
PROFIBUS(1) -2 PROFINET IO
PROFIBUS [—]D Stations
¥ e B Other Station
B PG/PC
SIMATIC 300
‘SIMATIC 300(1) SIMATIC 400
l-_lll CPU  MFI/DF 'FN-IC [ Techno | DF{DRI | B SIMATIC PC Station
S : gy VE] SIMATIC 55
T m  m 'H [l SIMATIC 57-400-H
2 2 -0 Subnets

= o fs|
‘ | _’I—I Programming Device or PC

J Ready Athe 2
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Configuration

4.1 Creating a T station

Properties - Ethernet interface

' General  Parameters |

¥ Set MAC address / use 150 protocal

MAC address: I{}g_ﬂﬂ.ﬂﬁ_ﬂ.‘]_m}_ﬁ-l If a subnet is selected,

the next available addresses are suggested.

v IP protocol is being used

IP address: [152.168.02 Cokowy
¢ Do not use router
Subnet mask: I255.255.255.D
" Use router
Address: I
Subnet:
— not networked — Mew .

Properties... |
Delete |

Step Activity Result
4 Select the "Interfaces" tab in the "Properties — PG/PC" dialog box.
Click the "New..." button to open the "New Interface — Type Selection" dialog box. Select "Industrial
Ethernet" and confirm your selection with "OK".
x|
" General  Interfaces | Assignment I
Name | Type | Address | Subnet
x
Type: Induztrial Ethernet
ilall
PROFIBUS
Mew .. [efete |
0k I Cancel Help |
QK | Cancel Help
Result: The "Properties - Ethernet Interface” dialog box opens.
5 Select the "Ethernet" subnet. Confirm your input with "OK".

Corcel_|

Help
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Configuration
4.1 Creating a T station

Step
6

Activity Result

Select the "Assignment” tab in the "Properties — PG/PC" dialog box

Assign the Ethernet interface parameter assignment in the PG/PC to the configured interface by clicking
"Assign".

Properties - PG/PC )

X

" Generdl I Interfaces  Assignment |

— Mot Assigned
Corfigured Interfaces:

Interface Parameter Assignments in the PG/PC:

ASI}( AXEE_""‘ZE USBI2 Oto Fast Ethemet Adapter 1501

Fast Ethemet Adapter TC ]
ASI}( AXBRTTZB USBI2 Oto Fast Bthemet Adapter TCPIP. :’-\.Lrlo 1
Nheros ARSZ ?"ereless Network Adapter 1501

53
Assigned: Dizzannest |
Inteface | Parameter assign... | Subnet | ST0nline &
STONLINE Access:
1] | M active

0K |

Cancel | Hep |

Complete the configuration by clicking "OK".

" Generdl I Interfaces  Assignment |

— Mot Assigned
Corfigured Interfaces:

Name | Type | Subnet

Interface Parameter Assignments in the PG/PC:

y Fast Ethemet Adapter 150 .1

ASIX AXBETTZB USBZ.Dto Fast Ethemet Adapter TCPIP Auto.1
Atheros ARSZ287 Wireless Network Adapter 1S0.1

Nheros ARSZET Wireless Network Adapter TCPIP 1

vI Lzzign
PSS i R e

Assigned: Disconnect |
Interface Parameter assign... | Subnet _ 570nline &
i AS[X .. Artive
STONLINE Access:
1] | M 7 Adtive

Cancel | Hep

34
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Configuration
4.1 Creating a T station

Step Activity Result
8 You have now inserted your PG/PC in the Ethernet network and established the requirement to exchange
data with the SINAMICS control.
E‘.ﬁ_‘_réﬂetpro - [CPU 3177 3PNDP (Network) -- C:\Program Files (x86)\...\Cpu_317t] ] [
%@ Metwork Edit Insert PLC View Options Window Help = |ﬁ||ﬂ
ZEH S be|dad 8L BEat e
Ethemnet(1) = Bl
Industrial Ethernet Eind: | nﬂ ﬂj
Y 4
MPI(1 J Selection of the netwark,
MPI (3% PROFIBUS DP
_ o -2 PROFIBUS-PA
PROFIBUS(1) -2 PROFINET 10
PROFIBUS [—]D Stationg
¥ B Other Station
Bl PG/PC
SIMATIC 300
‘SIMATIC 300(1) SIMATIC 400
T CPU  MFI/DF 'FN-IC [ Techno | DF{DRI | B SIMATIC PC Station
S : gy VE] SIMATIC 55
T m m ‘m SIMATIC 57-400:H
2 2 -0 Subrets

ez soniEm

]
E" n 220_2_DF

= o Es|
‘ | _’I—I Programming Device or PC

| Ready Ather 7
9 Complete the network configuration by calling the Network > Save and compile command.
Select "Compile and check everything" and confirm with "OK".
x
Compile

' Compile and check everything

= Compile changes only

Ok I Cancel Help

10 Close the output window with File > Close.

11 Close the NetPro configuration program by calling the Network > Exit command.
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Configuration

4.2 Downloading the hardware configuration fo the target hardware

4.2 Downloading the hardware configuration to the target hardware
Procedure

Step Activity

1 Switch back to HW Config.

Download the hardware configuration to the CPU using the menu command PLC > Download to Module.
2 Exit HW Config with Station > Exit.
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4.3

4.3 Configuring a SINAMICS drive in S7T Config

Configuring a SINAMICS drive in S7T Config

Basic procedure

1. Automatic online configuration of the drives
2. Offline configuration of the Servo 03 drive without complete DRIVE-CLIQ technology
3. Offline configuration of the Servo 02 drive with complete DRIVE-CLIQ technology

Automatic online configuration of the drives

Step Activity
1 In SIMATIC Manager, double-click "Technological Objects” to open S7T Config.
qu-mnc Manager - [GS_CPU317T_3PNDP -- C:\Program Files (xB6)\Sie 5 10| =|
£ File Edit Insert PLC View Options Window Help 18| x|
D@ |87 7] & B @ e[ Za| 2ot & 3 | [ <No Fiter> BT
=88 GS_CPUMTT_IPNDP
- SIMATIC 300(1)
=~ cPu 37T-3 PNADP
=-{z7] 57 Progran(1]
L-{F] Souces
‘{23 Blocks
[z Technology
F-gg 5120 CU320_2_DP
Press F1to get Help. [ |D-Link DUB-E100 USE 2.0 Fas 4
Result: "Technology Objects Management" opens. The system automatically runs S7T Config if you have not
configured any technological objects yet, as in this example.
You may also run S7T Config without using "Technology Objects Management". Select the "Technological
Objects" object and then select the Options > Configure the technology command.
2 Save the current project data using the Project > Save and Recompile All command.
3 Switch to online mode by selecting the Project > Connect to Selected Target Devices menu command.
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4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
4 In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP.
Double-click "Automatic configuration”.
[~ 57T Config - GS_CPU317T_3PNDP
Project Edit Paste Targetsystem View Options Window Help
| e S 5@ o] Ml | [P || 1] ] 5| 2] | B
= —”— . —
=& GS_CPU3LTT_3PNDP
i--®] Insert single drive unit
=Bl SIMATIC 300(1)
=)=l Technology
8= ADDRESS LIST
] axES
(-] EXTERNAL ENCODERS
¢1-_] PATH OBIECTS
B-_] CAMS
=44, 5120_cuseo_2 Dp
..... »
----- » Overview
- ¥ Communication
- » Topology
[]---ﬁﬁm Control_Unit
- Infeeds
-1 Inputfoutput components
-] Encoder
[ _] Drives
-] Documentation
[E-_] SINAMICS LIBRARIES
[E-_] MONITOR
Technology I
I?I . Alarms E Symbal brawsser |E Compile/check output |E Target system autput |
Press F1 to open Help display. |D-Link DUB-E100 USB 2.0 Fast Ethernet Adz |Or 2
5 In the "Automatic configuration" dialog box, click "Configure".
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Configuration
4.3 Configuring a SINAMICS drive in S7T Config

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

Automatic Commissioning

Diwring the automatic commissiohing, components have been found that cannot be
clearly azzigned to a diive object bype.
Pleaze zelect the drive object type that iz to be created for the components.

Drefault getting for all components:;

Component Drive Object Type Identification
Drive 1 Serve j ldentification wia LED
Drive 2 Serve j ldentification wia 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. The configuration
data can be read out directly because the first motor features Drive-CLIQ technology. The second motor must be
configured manually, as it does not feature DRIVE-CLIQ technology. The encoder of the second motor is
connected via an SMC20 which is connected to the drive by means of DRIVE-CLIQ. As a result, the second
encoder is automatically created but has to be configured manually.

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

if.) Automatic configuration completed

Fleaze remember alzo to complete the configuration of the motors an the following drives
or the infeed:

SERVO_03

To do thiz, go offine and run through the relesant wizard, IF there iz an infeed, configure
further properties [&.q. line filter).

Do you want to go OFFLIME [anly with thiz drive unit]?

Go OFFLIME I Stay OMLIME
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4.3 Configuring a SINAMICS drive in S7T Config

Offline configuration of the Servo 03 drive without complete DRIVE-CLIQ technology

Configure the drive "Servo_03".

Step

Activity

In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP > Drives >
Servo_03 and double-click "Configuration".

[ 57T Config - G5_CPU317T_3PNDP N ]

Project Edit Paste Targetsystem View Options Window Help
| SRR ]| 5|22l o] Ml|| a5 | e|sa]uta 5| 22| B |8

x

=& GS_CPU3LTT_3PNDP
i-® Insert single drive unit
M SIMATIC 300(1)

= Technology

..488= ADDRESS LIST

] AxES

\_] EXTERMAL ENCODERS

i1 PATH OBIECTS

- CAMS

=-fl; s120_cus20_2_DP

----- » Overview

H- ¥ Communication

7 » Topology

+-[¥ cu_s_oo4

7-_] Infeeds

7-_] Inputfoutput components

7-_] Encoder

=-_] Drives

----- ™| Insert drive

B SERVO_D2

Bl SERVO_03
----- ® ) Insert DCC chart
Y Configuration
- > Expertlist |

-

£
[
[
[
[
[

Technology I

= | = :
i Sumbal browser |E Compile/check output |E Target spstern autput E Load to PG output

Press F1 to open Help display. [pLink DUB-E100 USE 2.0 Fast Ethernet Adz (i} 7
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4.3 Configuring a SINAMICS drive in S7T Config

Step Activity

2 Click "Configure DDS..." to start the configuration.

= S7T Config - GS_CPU317T_3PNDP - [S120_CU320_2_DP.SERVO_03 - Configuration]

@] Project Edit Paste Targetsystem View Options Window Help

=

| on| % | #1e|okal a® ] | 22| | EB(ER|EE| | 25
Dizplay data set Dirive data set: DDS 0 Configure DDS... | AddDDS.. |
e
switchowver
Command data set: COS 0 Add CDS. . |
1 | i
Configuration | Drrive data sets | Command data sets | Units | Reference variables - zetting | Blocked list - zetting |
M arne: |SEF|\-"D_DS Dirive objects tepe: [11]5E2
Dirive object no.: |3 Cantral type: [21]5m
Function extensions Function modules / tech. packages... I PROFIdrive teledran: [939] Fr
SERYD_03.Mator_Module_3 [Power_unit] SERYO_03.Encoder 5 [Et
Eamponent number: : Component number Shis:
Power unit type: Double motor module [#2) Encoder evalustion:
Order no.: BSL3120-2TE T 3-0dew
. Type: 1
FPaower unit rated curment: 3.00 Az
: Order no.:
Fower unit rated pover: 1.60 ks
Current power unit operating walues
DRIVE CLIQ
Identification via LED Enc. type:
Order no.:
SERYD_03 Mator_E [Matar] Matar data I Encoder data set number:
||..|n+ hira: M Sumehramanes rmakar Irabablina nermanank =
1 8

sfo =] oosfo =] wDs[o | O] [ oese | e |

Technalagy I gy SERWO_03 I

w mmms

@ = Sumbol browser |E Compile/check output |E Target spstem output E Load to PG output I
Press F1 to open Help display.

[D-Link DUB-E100 USE 2.0 Fast Ethernet Adz |
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4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
3 Accept the default settings and click "Next >".
Configuration - 5120_CU320_2_DP - Control structure
ESEECEES  Oive SERVO_03 DDS 0
] Power unit
[ tdatar .
] Muotor holding brake FUV.‘C“U” maodules
1 Encoder [ Extended zetpaint channek
] Process data exchang W] T e
[ Surnrnary _ 7t
[” Basic positioner
[~ Extended messages/maonitoring
Clozed-loop control
Setpoint n#td contral
— —_— ~|
'y

-

Cantral type:

|[21] Speed contral [with encoder) j

—botual speed value preparation——
< Back I MHedt I Cancel Help
CPU 317T-3PN/DP: Controlling a SINAMICS S120
42 Getting Started, 10/2013, A5E00480391-06




Configuration

4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
4 The power section has DRIVE-CLIQ technology and has already been correctly configured. Check the order
number and click "Next >".
Eonlrol structure Drive: SERYD_D3, DDS O
|55 ; . n
[ Mtar Configure the power gection component;
tdator holding brake =
EEHCDdEI | I:Dmpgnent name; rotor Module 3
] Process data exchang
[ Surnrnary Connection voltage: |51 0-720vDC ﬂ
Cooling method: Ilnternal air conling ﬂ
Type: IDnubIe rnotar rodules ﬂ
Fower unit selection:;
Order no. | Rated powerl Rated curr... | E necution |
BSL3420-2TE11-Fhux 1 ki 174174  DCAAC
BSL3120-2TE13-0dmn 1.6 ki FASLA DCAAC
BSL3420-2TE13-0dux 1.6 ki FASA DCAAC
BSL3120-2TE15-0dms 2.7 k' BAMS A DCAAC
BSL3420-2TE15-0dux 2.7 K BAMS A DCAAC
BSL3120-2TE21-0dmn 4.8 ki AN DCAAC
BSL3120-2TE21-Bhux 9.7 k' 184184 DCAAC
1 | i
< Back I MHeut » I 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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Configuration

4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
6 Click the blue button and in the TB30_04 context menu, select digital input 0, which corresponds to
parameter r4022, bit 0. Then click "Next >".
Configuration - 5120_CU320_2_DP - Power unit BICO
Control structure Drive: SERVD_03,DDS 0
F'l:uwer uinit
B[Pover unit BIDO |
Prover unit connection
[ tdatar : :
[ Matar holding brake Infieed i operation
1 Encoder Drrive in
] Process data exchang _|; operation
[ Surnrnary
} .13 (1=High | 0=Low)

r4022 21 DI1 (%4581,2) (1=High | O=Low}

r4022; Bit 2, COJBED: TB30 digital inputs, skakus: © DI 2 (x481.3) {1=High | 0=Low)

r4022; Bit 3, CO/EO: TE3D digital inputs, skakus: @ DI 3 (X481.4) (1=High | 0=Low)

Furthet interconnections. ..

ILi|

[
S\
< Back I MHeut » I Cancel Help
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Configuration
4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
7 The motor without complete DRIVE-CLIQ technology is connected to terminal X2 of the power section. ‘Click
"Next >".
Contral ztructure Drive: SERYD_D3, DDS O
Provaer unit
Power unit BICO
] Configure the power unit connections for the double motor module
[ tdatar
] Muotor holding brake
CIE ncoder BSL3120-2TE13- 0w
] Process data exchang b
[ Surnrnary [Ln=34]
' Connections] -+ uzed by SERvVD_02
Motor,  Motor_SkI_3
TFEFO22-mK Frt-nl s

< Back I MHeut » I Cancel Help
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4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
8 Select the correct motor from the list. To activate the selection option, you must select the "Select standard motor
from list" box.
The motor used in the SINAMICS training case is the 1FK7022-xAK7x-xxxx. Check this against the supplied
documents or the motor type plate (lower motor - blue gear wheel). Select the appropriate motor and click
"Next >".
Control structure Diive: SERWO_03, 0DS 0. MDS 0
Power unit
Pover unit BICO 3 .
Power unit connection Carfigure the motar.
B Mat :
[ tdatar halding brake RELOS I Maters
] Encoder . R
A — £ Mator with DRWE -CLIG |ntnlalface
] Summary [~ Readiout moton again
¥ Selact standard motor from list
{~ Enter motor data
Mator tppe: |[23?] TFE? spnchronous motar ﬂ
Motor zelection;
Order no. | Rated speedl Rated tarq... | Rated cur. «
TFEFOTT -mAK 2w OO0 U/min 0.08 MNm 06a
TFEFOTT -mAK Fut-swne BO00 U/ min 0.08 MNm nesa
4 | | _>| TFEF 0T 3-mAk, 2w OO0 U min Q1B MNm 06A b
TFEF O 3-mAk Fat-swse BO00 U min Q1B Mm nasa
TFE FO22-mAK, 2w BO00U/min 0B WNm 144
TFF «  BO00 L, [LE Hm
TFEFO24-mAk T s 000U min QLB Mm Th
TFEFO32-mAF e 000U min 1 Hm 164
TFEFO32-mAK T s BO00 U min 0.8 Mm 134
TFEFO33-mAF 2u-sum 000U min 1.2Km 21
TFEFO33-mAK Fu-swn OO0 UAmin 0.9 KWm 154
TFEFO34-mAF e 000U min 1.45KNm 184
TFEFO34-mAk Fut-san BO00 U min 1 Hm 134
AFE 7NN, T FOAN I Amin 11 Nm 1864 _IL|
4 3
< Back IWI Cancel Help
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Configuration

4.3 Configuring a SINAMICS drive in S7T Config

Step

Activity

Select "No motor holding brake..." and click "Next >".

Configuration - 5120_CU320_2_DP - Motor holding brake

Contral ztructure Drive: SERYD_D3, DDS O

Provaer unit

Powser unit BICO

Pam el Motor holding brake activation:

Motor © se a mator holding brake (intemal or external]
[ Encoder * Do not uze a motar holding brake

[IFrocess data exchand  yoters with interal motar halding brake:

[ Surnrnary

TFE T - sn-se B
TFE T - wn-wmH

Motars without intermnal motor holding brake:

TR 7 - -
TFE T -G

Holding brake configuration:

I[D] Mo motor holding brake being uzed

™| Extended brake cortal

< Back I Mewt » I

Cancel

Help
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4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
10 Select "Select standard encoder from list" and select 1FK7xxx-xxxxx-xAxx. Check this against the supplied
documents, confirm with "OK" and click "Next >".
Contral structure Drive: SERWO_03, DDS 0, MDS 0
Provaer unit
. [w] Paner unit BICO
[+ EFIDTIE[ unit connection which encoder do you want to use?
ator
IMgtg[ hgldmi brake ¥ Encoder 1 [ Encoder 2 [ Encoder 3
] Process data exchang ErEeekr |
[ Surnrnary
Encoder evaluation: ISM_4 j
Encoder narme: IEncnder_E
Encoder Selection via Motor Order Number x|
The encoders listed belaw are available for the selected listed matar.
Select the relevant encoder via the motar arder number.
[l | :
Motar encoder zelaction:
Order no. Encoder bype Fesolution Code number
FK7ue-wuensbre EnDat absolute 2048 5/R 2051
TFE P-sms-ulGwn EnDat absolute I25R 2052
TFE P-sms-uH wa EnDat absolute R125/R 2053
TFE Pl EnDat absolute 16 5/R 2054
1 TFE T it -5 Rezalver n-zpeed 1003
aoe | TFE Fmm-sa-n T Rezalver 1-zpeed 10Mm
1] | H
Ok I Cancel |
< Back | MHeut » Cancel Help
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Configuration

4.3 Configuring a SINAMICS drive in S7T Config

Step Activity

Contral gtructure Drive: SERYD_D3, DDS O

Powser unit

11 Set the PROFIdrive telegram type to "SIEMENS telegram 105" and click "Next >".

Configuration - 5120_CU320_2_DP - Process data exchange {liille]

Pover unit BICO

Power unit connection g alact the PROF|drive telegram:
rdobar

tatar halding brake

E ncoder
B[Piocess data exchang
] Summary

108] SIEMEM

Input data # actual values:

Output data / setpoints:

Motes:

on the contral unit,

1-1040

1. The PROFIdrive proceszs data will be interconnected to BICO
parameters in accordance with the selected telearam type. These
BICO parameters cannot be subzequently changed.

2. These data refer to interface 1 in accordance with the settings

Length [words)

—
—

< Back I Mewt » I

Cancel Help
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4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
12 Click the "Finish" button to exit the offline configuration of the drive.
Contral struchure The following data of the drive has been entered:
Provaer unit
P Lt BICO Cartral structune: . ;I
Pover unit connection Contral tppe: [21] Speed control [with encoder)
kdiakar Proer unit:
tator holding brake Component name: Motor_Module_3
Encoder Component twpe: Double matar module
Procesz data exchan Order no.: BSL3120-2TE13-0dw
d Rated power: 1.6 ki
Rated current; 3 473 4
Poer unit BICO:
pl3E4 (Bl Infeed operation]: 1
Porer unit connection:
fator:
b ator name: Mator_E
Motor tppe; [237] TFETF synchronous motor
Order no.: TFE 7022wtk Fu-n
Rated gpeed: G000 U /min
Rated torque: 0.6 Nm
Fated curent: 1.4 &
tator haolding brake:
Motor holding brake: Mot available
Encoder:
Encoder evaluation name 1: Sk_4
Mame Encaoder 1: Encoder_&
Encoder type Encoder 1: 2048, 1 ¥pp, &/8 C/D R
Order no. encoder 1; TFE Fue-xamem-mies
Process data exchange [drive]:
PROF|drive telegram: [105] SIEMEMNS telegram 105, FZD-10/10
Kl _'l_|
Copy text bo clipboard |
< Back Cancel | Help |
13 The offline configuration of the drive is completed. Close the dialog box with "Close".
14 In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP > Drives >
Servo_03.
Select Expert list from the shortcut menu.
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Configuration

4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
15 Select parameter "p210" and enter "400".
f= 57T Config - 65_CPU317T_3PHDP - [5120_CU320_2_DP.SERVO_03 - Expert list]
@ Project Edit Paste Targetsystem View Options Window Help
~u e + *
| Q| S % |E2(2| o] M2 | ol®ifF | [salotalos] | 22 | B
— ——— 4
5 B G5_CPUSLTT_#NDP B J ] [l J | Enter search text jﬁl J e J ha
o ™| Insert single drive unit Expet list |
=3 SIMATIC 300(1)
E| Technology Param... |Data| Parameter tex (0L E TSRS SY N Linit
= ADDRESS LIST S Al =l ax]An =l x|ax
] axES 5 |p188{0] D |Encoder 3 en... |55 |
_l EXTERMAL ENCODERS 96 | mris2 Power unit fir.. |9F41FSFH
_l PATH OBIECTS 57 | @ p195[0] Drive object n...[83
-] CAMS 58 | r200[0] P |Powerunitc.. (10011
E& 5120_CU320_2_DP 95 | p201[0] P Power unit c... 10011
..... S Overview 100 | r203[0] P |Actual power._ |[100] SINAMICS S5
E- % Communication 101|@mr204[0) [P |Powerunith_. [2001H
- » Topology 102 | @ r206[0] Rated power ...|1.60 kW
[]...m ClU_S_004 103 | @ r207[0) Rated power ...|3.00 Arme
-] Infeeds 104 r208 Rated power .| 400 rme
-] Inputjoutput com 105 | @ r208[0] Power unit, m...|6.00 Arme
B3 Encoder 106 [p210 Drive unit line. . v
=] Drives 107 |@ p212 Power unit ¢... |H
] ™| Insert drive b 108 r238 Internal powe. .| 0.04100 ohm
@ SERVO_02 108 | p251[0] P Operating ho... |0 h
=@ SERVO_D3 110 | @ p255[0] Power unitc.. |0 ms
%] Insert DCi 111 p278 DC link vottag... |0 v
% Configura 112 | @ p287[0] Ground fault ... |6.0 %
% Expertlist 113 |r289 CO: Maximum... | 10.00 Arme
.m Drive navi 114 | p250 Power unit 0... |[0] Reduce output curren... =
i > Control lo > P ST i - M‘_}IJ
Technology I E SERVO_03 I
I;I = Symbal browser |E Compile/check output |E Target spstem output E Load to PG output I
Press F1 to open Help display. |D-Link DUB-E100 USE 2.0 Fast Ethernet Adz I:H i
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 = 400 V" cannot be calculated by the SINAMICS operating system and has been
pre-assigned for error-free operation of the SINAMICS S120 training case on the 230 V system.
16 To configure the parameter "p1248" (DC link voltage low threshold), select the item Configuration in the project
navigator. In the "Motor data" field, select the "No calculation" setting.
17 Select the item Expert list in the project navigator. Enter "244" V for the parameter "p1248" (DC link voltage low
threshold).
18 Select the item Configuration in the project navigator. In the "Motor data" field, select the "Complete calculation"
setting.
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Configuration

4.3 Configuring a SINAMICS drive in S7T Config

Offline configuration of the Servo 02 drive with complete DRIVE-CLIQ technology

Configure the drive "Servo_02".

Step Activity
1 In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP > Drives >
Servo_02 >. Double-click "Configuration" to open the offline drive configuration.
2 Click "Configure DDS..." to start the configuration.
v Display data set Drive data set: DDS 0 Corfigure DDS... | AddDDS. . | Frer
awitchover
Command data set: CDS 0 AddCDS. . | Eren
1| | i
Configuration | Drive data zets | Corrmand data sets | Units | Reference wariables - setting | Blocked list - zetting |
MHanne: |SEF|VD_D2 Drive objects type: [11]5ERwO 2
Drrive object no.: |2 Cantral type: [21] Speed co
Function extensions Function modules / tech. packages... I FROFIdrive telegranm: [999] Free tele
SERWO_D2 Matar_Module_2 [Power_unit) SERYO_02 Encoder_8 [Encoder
Component number: : Component number Shis
Pawer unit type: Double motor module (1] o
Order no.: ESL3120-2TET3-0dms
Tupe:
Power unit rated cument: 300 Az
. Order no.;
Povaer unit rated power: 160 ki |
Current power unit operating values T
DRIVE CLiQ
Idertification vis LED Enc ype: ot L
Order no.:
SERWO_02 Motar_SkI1_3 [Motar) Motar data Resolution:
Mat, type: [237] TFEY synchronous mator Singleturn resolution:
Order o TRIFOZ2- bl Pl ol deselhfar:
Speed: £000.0 rpm Encoder data set number;
Targue: 0.60 Mm
Current; 1.40 Armg
Brake available: & [x]
Fator data set number: 0 s
Reference wanables
‘Heference speed; B000.00 rpm -
| | _’I_I
cosfo ] oosfa <] mps:[D B O [ oo ] Hep |
3 Repeat steps 1 to 15, as for the "Servo_03" drive.
The power section has access to the complete DRIVE-CLIQ technology and has already been preconfigured
correctly. The correct motor and encoder have already been set.
The deviating configuration steps are described below.
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Configuration

4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
4 The motor with complete DRIVE-CLIQ technology is connected to terminal X1 of the power section.
Control structure Crive: SERYO_02, D05 0
Provaer unit
Power unit BICO
] Configure the power unit connections for the double motor module
[ tdatar
] Muotor holding brake
CIE ncoder BSL3120-2TE13- 0w
] Process data exchang b
[ Surnrnary [Ln=34]
& Connection <
91 Ml Conmection®z > us=dby SERYO_03
Motor,  Motor_E
TFE 022wk, Pl

< Back I MHedt I Cancel | Help

The offline configuration of the drives is now complete.

5 In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP >
Communication to start the message frame configuration.
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4.3 Configuring a SINAMICS drive in S7T Config

Step Activity
6 In the "SINAMICS_S120 — Message frame configuration" dialog box check whether the message frame type has
been set to "SIEMENS message frame 105" for both drives and then click "Align message frame with HW Config:
Set up addresses" to have the message frame address set in the "Input data" and "Output data" columns.
IF1: PROFIdive FZD0 telegrams | IF2: PZD telegrams I
Communication interface; PROFIBUS - Contral Unit onboard [izochronous)
The PROFlzafe communication iz performed via thiz interface
The PROFIdrive telegrams of the drive objects are transfered in the following order:
The input data comesponds to the send and the output data of the receive direction of the drive object.
Master view:
. . . Input data Qutput data
2 E | MR AL < Telegram type Length | Address | Length | Address
1|SERVO_02 2 SIEMENS telegram 105, PZD-10410 " 4 10 280..259 10 280..298
2 |SERVO_03 3 SIEMENS telegram 105, PZD-10410 " 4 10 260.279 10 260278
3 |CU_S 004 1 Free telegram configuration with BICO 0 —— 0 ——
Without PZDs (no cyclic data exchange)
Adapt telearam configuration - Intercannections/diagnostics Align telegram with Hw Config:
| | 2+
51 ‘5' Cloze Help |
7 Check whether valid addresses are entered for all telegrams and close the dialog box.
8 Select the Project > Save and Compile Changes menu command to save and compile the entire technology
project.
9 Select the Project > Connect to target system menu command to switch to online mode.
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4.3 Configuring a SINAMICS drive in S7T Config

Step Activity

10 The desired configuration is on the PG/PC.

Select the Target system > Load to Target System menu command to transfer the configuration to the drives.
If necessary, click "<== Download" in the "Online / Offline comparison" dialog box to transfer the configuration.

Online /offline comparison

X
The online corfiguration of $120_CU320_2_DP (SINAMICS S$120 CU320-2 DF V4 4} differs from the
project saved offline.
Offline Differences
SERVO_02 SERVO_02

SERVO_03 SERVO_03

if these differences are not adjusted., the online representation may be incomplete.

Adjust via:

<== Download | Overwriting of the data in the target device

Load to PG ==> | Crwerwriting of the data in the project
5120 _CU320 2 DP l
11 Confirm the confirmation prompt with "Yes".
12 Close the dialog box with "Close".
13

In S7T Config, select the Project > Disconnect from target system menu command to switch to offline mode.
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Configuration
4.4 Configuring axes in S7T Config

44 Configuring axes in S7T Config

Important information

In this step, you create your technology objects (e.g., axes) with S7T Config. 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 In the project navigator, open the tree structure SIMATIC 300(1) > Technology > AXES and double-click
"Insert axis".

= 57T Config - G5_CPU317T_3PNDP
Project Edit Paste Targetsystem VWiew Options Window Help

| (8] 5] o ] o ) ] ] =l | e e ] 22

J -

=& GS_CPU317T_3PNDP
™ Insert single drive unit
=M SIMATIC 300(1)

Eli Technology

. P_'| Insert axis
7] EXTERNAL ENCODERS
-] PATH OBJECTS
2 CAMS

=-fla 5120_cus20_3_oP
-] SINAMICS LIBRARIES

[-_] MONITOR

Technology l

* BR :
o = Symbal browser |E Compile/check output E Target zystem output LE Load ta PG autput |

Press F1 to open Help display. hj—Li'icﬂB-ElﬂﬂUEﬂ 2.0 Fast Ethernet Adz (01 TR D [0

Result: The “Insert Axis" dialog box opens.
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4.4 Configuring axes in S7T Config

Step Activity ‘ Result
2 Confirm the default technology selection (speed control, positioning) with "OK".

x

ﬁ Mame:

General |

Which technolagy do you want to uze?

Suthar: I
Speed control ol I—
Foszitioning
[ 5enchronous operation
[ Path interpolation

Exizting Ares

Cormment:

Cancel Help

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

4.4 Configuring axes in S7T Config

Step Activity ‘ Result
3 Accept the "Axis type: Linear, electrical”". If required, click "Configure units".
Axis Type You can select the axis type on this page.
: : . Already =et data can be lost if this entry is changed, as the structure of
Drive assignmert = ! ~ the configuration data changes.
Encoder assignment
Encoder configurati...
Summary
Pz type: % Linear
" Rotary
{* Hectrical
" Hydraulic
 Virtual
Mode: Standard j
Corfigure units
g |
=
< Bach Nexd > Cancel Help
Confirm with "Continue".
Result: The "Axis configuration - Axis_1 - Drive assignment" dialog box opens.
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4.4 Configuring axes in S7T Config

Step

Activity

Result

with "Next".

o Lz Type
Drive assignment
Encoder assignment

Summary

Encoder configurati...

Axis configuration - Axis_1 - Drive assignment

The drive configuration consisting of drive and message frame can be derived from the hardware
configuration and merely has to be confirmed in this dialog box. Enter the normalization speed and the
maximum motor speed (see motor type plate). Click "Data transfer from the drive" and apply the settings

=l Assignment partner [INNOUT}* |Assignment

Marmalization zpeed:

maximurn motor speed:

b amirmum borgque:;

Which normalization data do you want to set?

[ nomalize to maximum motor speed

IEDDD.D 1P
I'I ooo0.of 1pm
|2.D M

5% Al =l an =l
113 S120_CU3z20_2_DP Set up addresses
) SERVO_02 Actor
3 L @ SERVO_D3.Actor Free
Properties:
PROFIdrive telegram 105
Input Pl 280
Output P 280
Drata transfer from the diive I
kiatar tupe: IStandald mokar j

< Back Mext >

Cancel

Help

Result: The "Axis configuration - Axis_1 - Encoder assignment" dialog box opens.
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4.4 Configuring axes in S7T Config

Step Activity ‘ Result

5 You can copy the encoder assignment from the drive configuration data. Click "Data transfer from the
drive" and apply the settings with "Next".

Axis configuration - Axis_1 - Encoder assignment

 fuis Type O Assignment partner [IN/OUTH* |Assignment

« Drive assignment & Al llan =l
Encoder assign.___ 1|  Input module for encoder value
Encoder configurati... 23 &iS‘IZU_CUSZU_Z_DP Set up addresses
Summary 3 2 fi SERVO_02

L Encoder_1
5 @] SERVO_03

Properties:

PROFidrive telegram 105
Input Pl 280
Output PQ 280

Encoder use in S7T Config:

Enc. type: Ia’-\bsolute encoder, cyclic absolute

Encoder mode: I Endat

LefLe] el

Measuring system: I Rotany encoder system
Data transfer from the drive

< Back Next = Cancel Help

Result: The "Axis Configuration - Axis_1 Encoder Configuration" dialog box opens.
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4.4 Configuring axes in S7T Config

Step Activity

‘ Result

o Lz Type

" [rive assignment

" Encoder assignment
Encoder config...
Summary

@ M o

6 Enter the number of encoder pulses 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 configuration

Reference variables

Encoder pulses per rev.; |l

Fite resolution: |2D48

Fine rezolution of absolute |5-| 2
value in Grn_®IST2:

Data width of absalute |21
wvalue without fine
resolution:

Additional settings

r Tolerate the encoder failure when it iz not involved in the
clozed-lnop control

¥ Activate encoder monitoring

< Back Mead > Cancel Help

Accept the settings with "Next".

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 - Summary" dialog box opens, showing the data you configured.
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4.4 Configuring axes in S7T Config

Step Activity ‘ Result
7 Complete the axis configuration with "Finish".
o Lz Type ! :
+ Diive assignmert All the necessary data for configuration has been entered:
# Encoder assignment -
. ame:
+" Encoder configurati... - Aods_1
Summary Technology:
- Posttion axis
Pz type:
- Linear axdis
- Blectric
Fods mode:
- Standard
Drive:
- SERVO_02 Actor (S120_CU320_2_DF)
Encoder:
- SERVO_02 Encoder_1(5120_CU320_2_DFP)
Encoder type:
- Cyclic absolute
< Back I Finish I Cancel Help
8 Close the message box with "OK". The axis configuration in S7T Config has been
completed.
Note:
Repeat Sequences 1 to 8 in Step number 10 for the
second axis if you are using a double-axis module.
The SINAMICS demonstration case has a motor
module with absolute encoder and a motor module with
incremental encoder. Make sure that you make the
correct settings during configuration of the second axis.
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4.4 Configuring axes in S7T Config

Step

Activity

‘ Result

Repeat sequences 1 to 4. The second drive is equipped with a incremental encoder with encoder PPR

2048. Accept the settings with "Next".

Axis configuration - Axis_2 - Encoder assignment

o Lz Type

" [rive assignment
Encoder assign._.
Encoder configurati...
Summary

=l Assignment partner [INNOUT}* |Assignment
5% |4l llan 54|

1| > Input module for encoder value

23 .'j_=_. S120_CcU3z20_2_DP Set up addresses

3 ﬂ] SERVO_02

4 ‘9 f seRvo_03
Properties:
PROFidrive telegram 105
Input Pl 260
Qutput PQ 260

Encoder use in S7T Config:

Enc. type: Ilncrernerrtal encoder

Encoder mode: ISinusoidaI

Measuring system: IHo‘fan.r encoder system
Data transfer from the drive

LefLe] Lol

< Back Mext =

Cancel Help
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Configuration

4.4 Configuring axes in S7T Config

Step Activity ‘ Result

10 Enter the number of encoder pulses 2048 and click "Next" to confirm the settings.
o Lz Type Reference variables

" [rive assignment

I S T Encoder pulses per rev.: |2U43

Encoder config... Fire rezalution: IE
Summary

Additional settings

u Talerate the encoder failure when it is not
involved in the cloged-loop control

< Back Nexd > Cancel Help
Terminate the axis configuration.
11 In S7T Config, select Project > Save and Recompile All | The axis configuration will be stored and
to save the configuration data. compiled.
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Programming

Programming

5.1

Creating technology data blocks

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 the step:

"Configuring the axes with S7T Config").
Result: The "Technological Objects Management" opens.

N Technology Objects Management (TOM) - [S7 Program(1) (Ted = |EI|5|
W Technology objects  Edit View Options  Window Help 18] =l
| H| & BB BN
Technology DE updating time: 18.000 ms
Technology data blocks in the blodk folder (block list) &+ Delete
DB I Symbol I Technology objectl Comment
< | i
Technology DEs not yet created (Defaults list) 4 Create
DB Symbol | Technology object | Comment
(= i i
pd ik tj
=
=
< | 2
4 objects selected -

Edit the DB numbers as shown in the figure in order to adapt these for use in our example.
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Programming

5.2 Controlling the axis with the STEP 7 user program using a sample project

Step Activity Result
2 Create the technology DBs listed below by clicking "Create": | The system generates the technology data
. blocks DB 1 to DB 3, or DB 4.
o Axis_1
e Axis_2 (if this exists)
e Trace
¢ MCDevice
3 Close the "Technology Objects Management" by selecting
the Technological objects > Exit menu command.
5.2 Controlling the axis with the STEP 7 user program using a sample
project
The sample project "PROJECT-CPU317T" is used to describe the procedure. The sample
project is included in the S7 Technology installation package.
Procedure
Step Activity Result
1 In SIMATIC Manager, open the sample project "PROJECT- | The sample program is copied to the project.
CPU317T". Copy the blocks listed below to your project:
e OB1
e FB 100 (SimplePositioning)
e FB401 (MC_Power)
e FB402 (MC_Power)
e FB405 (MC_Halt)
e FB410 (MC_MoveAbsolute)
¢ DB 100 (IDB_SimplePositioning)
e AxisData (variable table for axis control)
Confirm the message "The object 'OB1' already exists. Do
you want to overwrite it?” with "Yes".
Also copy the inputs (1), outputs (O) and flags (F) from the
example symbol table to the project, so that the symbols are
displayed completely in the variable table.
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 the FB 100 if you want to edit the program The LAD/STL/FBD editor opens.
example.
CPU 317T-3PN/DP: Controlling a SINAMICS S120
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Programming

5.2 Controlling the axis with the STEP 7 user program using a sample project

Step Activity Result
3 Select these settings: You have now opened an extended and
e View > LAD, clear view for editing the STEP 7 user
program.
e View > Overviews, and
e View > Details.
4 Load the entire user program to the CPU selecting Target
system > Download user program to memory card in the
SIMATIC Manager.
5 Confirm the message box with "Yes". The STEP 7 user program is now stored in

the CPU. This download of your SDBs may
take longer (up to a few minutes), because
of their larger data volume.
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Programming

5.2 Controlling the axis with the STEP 7 user program using a sample project
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Trial run

Procedure
Step Activity Result
1 In the "Blocks" folder of your project, double-click the The variable table is opened for monitoring.
"AxisData" variable table.
2 Select the Target system > Connect to > Configured CPU The CPU "STOP" status is indicated on the
menu command to go online. bottom right.
3 Select the Variable > Monitor menu command to switch to The "Status value" column shows the actual
monitoring. values of the operands.
Use the variable table to monitor the control
Caution and status bits of the application, and the
You start the drive in the next two steps. status of the axis.
To stop the drive again:
Set input 10.2 (Stop) to "1"
Switch the CPU to STOP.
4 Switch the CPU to "RUN". The CPU "RUN" status is indicated on the
bottom right.
5 Perform the following trials: Monitor the relevant output values.

e Enable the axis by setting 10.0 = "1" (DriveEnable)

e Move the axis into position 2 by setting 10.4 (StartPosition2)
e Move the axis into position 1 by setting 10.3 (StartPosition1)
e Stop the moving axis with a signal at 10.2 (Stop)

e Acknowledge all queued errors of the axis with 10.1 (Reset)
Terminal strip:

@ Drive Enable Velocity:
@ Reset .
Axis 1: v =100 mm/s
@ Stop
© start_Positiont
@ Start_Position2
Position1 Position2
0mm 500 mm

< >

C

Axis 1 -
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Special case - controlling a virtual axis

This chapter describes the theoretical procedure and the special points for controlling a
virtual axis.

Example configuration

Setting the supply voltage
Power supply ON/OFF —

DIN rail =N

LEDs

|

L

TXITTOT Ty

N
chU

/AR

Programming
device (PG) with
-STEP 7

- 87 Technology

Task

| m—
D E
PROFINET cable to connect to the

Ethernet interface

MMC
mode selector

Integrated I/O for technology

Configuration of an axis using HW Config and S7T Config. You then operate this axis with
the help of a STEP 7 user program.

The following table shows the special points at the learning units to be carried out:

Step

Learning unit

Special features

1

Wiring

You do not have to connect a drive to the
DP(DRIVE) interface.

Configuring CPU 317T-3PN/DP in HW
Config

None - see Chapter|Configuring CPU 317T-
3PN/DP in HW Config|(Page|25)

Configuring the DP(DRIVE)

N/A

Activating generation of the technology
system data

None - see Chapter|Activating generation of
the technology system data (Page 29)

Configuring a drive in HW Config

N/A

Configuring the PG/PC interface for access
to the drive

N/A

Downloading the hardware configuration to
the target hardware

None - see Chapter|Downloading the
hardware configuration to the target

hardware (Page 36)
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Special case - controlling a virtual axis

Step Learning unit

Special features

Configuring a drive in S7T Config

N/A

5 Configuring an axis / axes in S7T Config In the "Axis configuration... - Axis type™:
"Linear" dialog box select "virtual" and then
accept the default configuration data. See
Chapter Configuring axes in S7T Config
(Page 56).

6 Creating technology data blocks None - see Chapter|Creating technology
data blocks|(Page 65)

7 Controlling the axis with the STEP 7 user None - see Chapter|Controlling the axis with

program the STEP 7 user program using a sample
project (Page 66)
8 Trial run Since no drive is connected, use the

variable table in order to monitor the control
and status bits of the application as well as
the status of the axis.

See Chapter Trial run(Page|69)

Diagnostics/troubleshooting

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-Technology
manual.

Service and support on the Internet

72

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

The newsletter that provides you with latest information related to your products

Your appropriate documentation, using our Service & Support search engine

An international bulletin board where users and specialists can share their knowledge

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

Information about local service, repairs, and spare parts. Lots more is available under

"Services".
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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.

		

		DANGER



		

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



		



		

		WARNING



		

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



		



		

		CAUTION



		

		indicates that minor personal injury can result if proper precautions are not taken.



		



		

		NOTICE



		

		indicates that property damage can result if proper precautions are not taken.





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, 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

Note the following:

		

		WARNING



		

		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 complied with. The information in the relevant documentation must be observed.





Trademarks

All names identified by ® are registered trademarks of 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.
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This Getting Started is a valuable help in getting started with the basic functions of a CPU 317T-3PN/DP, based on a practical example that takes you through thirteen steps in commissioning a fully functional application in which you execute a traverse motion.

It can take you between two and three hours to work through the example, depending on your degree of experience.

Requirement

		



		

		Note

This Getting Started presumes that you have connected a SINAMICS S120 drive to the DP(DRIVE) interface of the CPU 317T-3PN/DP. You can also connect a different drive, the theoretical procedure remains the same. 

If you use a different drive type, an additional software program can be required for the configuration and commissioning of the drive: For example, for SIMODRIVE 611U you additionally require the software SimoComU. Always take the associated technical information of the drive into account.

If a drive is not available, we recommend that you work with a virtual axis as described in chapter "Special case - controlling a virtual axis (Page 71)".



		





Validity

The manual is valid for the following components:

CPU 317T-3PN/DP as of V3.2.9/4.1.5

SINAMICS S120 as of V4.4

S7 Technology as of V4.2 SP3

		



		

		

		Note

You can also use the CPU 317T‑3PN/DP instead of the CPU 315T‑3PN/DP. To do this, select CPU 315T‑3PN/DP in HW Config. Otherwise, the configuring steps are the same. 
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Requirements

The following requirements must be fulfilled:

You have an S7-300 station, consisting of:

Power supply (PS), e.g., 6ES7307-1KA02-0AA0

CPU 317T-3PN/DP with MMC (8 MB or more), 
e.g., 6ES7317-7TK10-0AB0 V3.2/V4.1.5

Optional digital input module (DI) with bus connector, for example, 6ES7321‑1BH02‑0AA0

Optional digital output module (DO) with bus connector, for example, 6ES7322‑1BH01‑0AA0

Two optional front connectors for the digital modules

The following software packages and commissioning tools are correctly installed on your programming device with Ethernet interface:

STEP 7 as of V5.5 SP2

S7 Technology as of V4.2 SP3

The programming device is connected via Ethernet interface to the CPU:

Ethernet cable IE TP Cord RJ45/RJ45 TP cable 4 x 2 with 2 RJ45 plug-in connectors

0.5 m 6XV1 870-3QE50

1 m 6XV1 870-3QH10

2 m 6XV1 870-3QH20

6 m 6XV1 870-3QH60

10 m 6XV1 870-3QN10

A SINAMICS S120 is connected to the CPU 317T-3PN/DP via the DP(DRIVE) interface.

PROFIBUS cable, e.g., 6ES7901-4BD00-0XA0

The SINAMICS S120 comprises the following modules:

CU320-2DP Control Unit (6SL3040-1MA00-0AA0) with TB30 Terminal Board (6SL3055-0AA00-2TA0)

Smart Line Module 5 kW (6SL3130-6AE15-0AB1)

Single/Double Motor Module 3 A (6SL3120-2TE13-0AA4)

1 synchronous motor 1FK7022-5AK71-1AG3 with incremental encoder sin/cos 1 Vpp via SMC20 Sensor Module Cabinet (6SL3055-0AA00-5BA1)

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.

You know the firmware version of your SINAMICS S120.

If you do not know the firmware version, then you can find the version on the supplied certificate. 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:

2-axis version with 1FK7 motors

 6ZB2480-0CM00



		







The configuration is completely installed and wired. For information, refer to 
Getting Started CPU 31x: Commissioning.

You provided hardware limit switches and EMERGENCY-OFF switches for safe and reliable operation of the system.

		



		

		

		WARNING



		

		

		Risk of accident

Operation of an S7-300 as part of plants or systems is subject to special rules and regulations, based on its field of application. 

You risk severe injury, or damage to machines and equipment if you ignore these directives. 

Please note the current safety regulations for the prevention of accidents, e.g. IEC 204 (EMERGENCY-OFF equipment). 
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Example configuration



Task

Configuration of an axis using HW Config and S7T Config. You then operate this axis with the help of a STEP 7 user program.

The task is divided into the following learning units:

[bookmark: _Ref6b8d0a5bec6a3ad9a55331d03a388b4d]

		Step

		Learning unit

		Chapter

		Engineering tool



		1

		Wiring

		3 

		



		2

		Creating a T station

		4.1 

		SIMATIC Manager

Station assistant



		

		Configuring CPU 317T-3PN/DP in HW Config

		

		HW Config



		

		Configuring the DP(DRIVE)

		

		HW Config



		

		Activating generation of the technology system data

		

		HW Config



		

		Configuring a drive in HW Config

		

		HW Config



		

		Configuring the PG/PC interface for access to the drive

		

		NetPro 

HW Config



		3

		Downloading the hardware configuration to the target hardware

		4.2 

		HW Config



		4

		Configuring a SINAMICS drive in S7T Config

		4.3 

		S7T Config



		5

		Configuring axes in S7T Config

		4.4

		S7T Config



		6

		Creating technology data blocks

		5.1

		Technology Objects
Management



		7

		Controlling the axis with the STEP 7 user program

		5.2

		STEP 7



		8

		Trial run

		6

		









Preparation	

2.2 Task

	Preparation

	2.2 Task
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		WARNING



		

		Live wires

You may come into contact with live wires when modules are connected to the power supply. 

Always switch off power before you start wiring the S7-300. Connect only ferrules with insulating collar to the ends of the cable. When you have wired the modules, you must first close all front doors. Only then may you switch the devices back on.



		





Procedure

A description of the installation and wiring of your CPU 317T-3PN/DP is found in the 
Getting Started Collection S7-300 PLC: CPU 31x: Commissioning.

Setting the PROFIBUS address on the CU320-2DP 

Set the PROFIBUS address of the SINAMICS to PROFIBUS address 4. You set the PROFIBUS address on the CU320-2DP directly on the lower rotary coding switch (L).





		①

		PROFIBUS interface



		②

		PROFIBUS diagnostics LED "DP1"



		③

		PROFIBUS address switch









Wiring	

 

	Preparation
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In the following chapters you will configure a CPU 317T-3PN/DP. To do this, you create a 
T station. You can create the T station with or without station wizard.

The station wizard helps you to carry out several steps when configuring a 
CPU 317T-3PN/DP in one work cycle.



The configuration "with station wizard" comprises the following steps:

Creating a T station with station wizard

Configuring digital input and digital output module

Configuring a drive in HW Config



The configuration "without station wizard" comprises the following steps:

Configuring CPU 317T-3PN/DP in HW Config

Activating generation of the technology system data

Configuring a drive in HW Config

Configuring the PG/PC interface for access to the drive

Downloading the hardware configuration to the target hardware

[bookmark: _Ref653b05ef925ad4eafb71ad7c192358df]Creating a T station with station wizard

[bookmark: _Ref848c1128c92997b9aac20d37d1d9996d]Creating a T station with station wizard

The station wizard helps you to carry out several steps when configuring a 
CPU 317T-3PN/DP in one work cycle.

Procedure

[bookmark: _Refd1010dbf3db62f5182d1033798126556]

		Step

		Activity



		1

		Set up a new project in the SIMATIC Manager (for example, "GS_317T_3PN-DP_with_S120").



		2

		Select the Insert > Station > SIMATIC T station menu command.

The "Set up T station" dialog box opens.



		3

		Select the item "CPU317T-3 PN/DP" from the "CPU type" drop-down list.





		4

		Make sure that the "Generate technology system data" check box is selected.





		5

		Select the "Not networked" option in the "MPI/DP" input area. 





		6

		In the "PROFINET" input area, select the "New" option.





		7

		In the "PG/PC" input area, select the "New" option and select the "Assign" check box.





		8

		Confirm with "OK".

If required, press the button "Help" to obtain additional information.

Result: The "Properties - Programming device/PC" dialog box opens. 



		9

		Click "Assign" to assign the configured interface to the interface parameter assignment in the programming device/PC.





		10

		Confirm with "OK".







See also

Configuring a drive in HW Config (Page 29)

[bookmark: _Ref4fd61513e5d14f6fb2f06fca05521401]Configuring CPU 317T-3PN/DP in HW Config

Procedure

[bookmark: _Ref1036a56bf10fe5c07d41a6a446883b11]

		Step

		Activity

		Result



		1

		Open HW Config by selecting the "SIMATIC 300" station and double-clicking "Hardware".

		HW Config opens.



		2

		From the hardware catalog, select the "SIMATIC Technology CPU" profile.

		The "SIMATIC Technology" directory is displayed.



		3

		Open the folder "SIMATIC 300 > PS-300" and insert the power supply module "PS 307 10A" in the station window of HW Config with 
drag-and-drop. 

		



		4

		Add a digital input module and a digital output module using drag-and-drop.

You now have this configuration:



Result: A digital input module and a digital output module were created.





[bookmark: _Ref556bbbc4719307b35608e88edb28aa40]Configuring a drive in HW Config

Procedure

[bookmark: _Refaf6658110fbde2229fe10db86b8d7dcb]

		Step

		Activity

		Result



		1

		In the HW catalog, open the tree structure  PROFIBUS DP(DRIVE) > Drives > SINAMICS. 

		



		2

		Select the drive component "SINAMICS S120" from the tree structure of the HW catalog.





		3

		Drag-and-drop the drive to the DP master system of the DP(DRIVE).

		The "Properties – PROFIBUS interface SINAMICS" dialog box opens.



		4

		Enter PROFIBUS address "4", then confirm with "OK".



Result: The "Properties - SINAMICS" dialog box opens.



		5

		Select the appropriate device version that is suitable for your SINAMICS, for example, 4.4 and confirm with "OK".



		6

		The "DP slave properties" dialog box opens. Open the "Isochronous Operation" tab.



		7

		Set the "Synchronize drive to equidistant DP cycle" check box and set the time factors as shown below.





		8

		Click "Align".

		The following components are aligned to the set values:

DP cycle in the DP master system

All drive components of the same family (here SINAMICS)



		9

		Confirm with "OK".



		10

		Confirm the possible warning with "OK".



		11

		Start the NetPro network configuration program in HW Config with Options > Configure network.

		NetPro is started.



		12

		Make sure that the devices are configured as shown in the figure below. 





		13

		Complete the network configuration by calling the Network > Save and compile command.

Select "Compile and check everything" and confirm with "OK".





		14

		Close the output window with File > Close. 



		15

		Close the NetPro configuration program by calling the Network > Exit command.



		16

		Finalize your HW configuration by calling the Station > Save and compile command.

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





[bookmark: _Ref0ec3c7fccc73f8e635084a07a64702fa]Creating a T station without station wizard
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Procedure

[bookmark: _Ref91341d553e84182fe2b53f8bb462de56]

		Step

		Activity

		Result



		1

		Create a new project in the SIMATIC Manager (for example, "GS_317T_3PN-DP_with_S120") and add a SIMATIC 300 station.

		The SIMATIC 300 station is displayed in SIMATIC Manager.



		2

		Open HW Config by selecting the "SIMATIC 300" station and 
double-clicking "Hardware".

		HW Config opens.



		3

		From the hardware catalog, select the "SIMATIC Technology CPU" profile.

		The "SIMATIC Technology" directory is displayed.



		4

		Open the folder "SIMATIC 300 > RACK-300" and insert a mounting rail in the station window of HW Config with drag-and-drop. 

		This creates a mounting rail.



		5

		Drag-and-drop the "PS 307 10A" power supply module onto the mounting rail.

		The power supply module appears on the mounting rail. 



		6

		Drag-and-drop the CPU 317T-3PN/DP to the mounting rail.





		7

		The "Properties - Ethernet Interface" dialog box opens. 

Click "New" to create an Ethernet interface.

		A dialog box to create an Ethernet interface opens.



		8

		Confirm all open Ethernet dialog boxes with "OK".

		An Ethernet interface was created.



		9

		Click "New" to create a new PROFIBUS subnet.



		The "Properties - PROFIBUS" dialog box opens.



		10

		In the "Network settings" tab, set the transmission rate of the PROFIBUS network. Enter a rate of 12 Mbps. Maintain the "DP" profile setting of the subnet. 





		11

		Click "OK" to confirm all open dialog boxes of HW Config.

		A PROFIBUS interface was created.



		12

		Add a digital input module and a digital output module.

You now have this configuration:







[bookmark: _Ref20e4ff7172c438985bac121e53ed75e9]Activating generation of the technology system data

Procedure

[bookmark: _Refa8734b3f371e5bf2eb8204ccacf5a445]

		Step

		Activity

		Result



		1

		Double-click "Technology" on the mounting rail.

		The "Properties - Technology" dialog box opens.



		2

		Select the "Technology system data" tab, then set the "Generate technology system data" check box. Confirm with "OK".



Result: When you download these data to the target system later on in this Getting Started, the system also generates the technology system data and includes these in the download to your CPU 317T-3PN/DP. 

Note: If you do not set the check box, the technology system data is not generated and the technology data that is present on the CPU is deleted at the next download.





[bookmark: _Refd6289cd40823e0ef0a0b3a392798c9ad]Configuring a drive in HW Config

Procedure

[bookmark: _Ref37c9972d1fed6fcf8706ec6f20fecd30]

		Step

		Activity

		Result



		1

		In the HW catalog, open the tree structure SIMATIC Technology > PROFIBUS DP(DRIVE) > Drives > SINAMICS. 

		



		2

		Select the drive component "SINAMICS S120" from the tree structure of the HW catalog.





		3

		Drag-and-drop the drive to the PROFIBUS DP master system of the DP(DRIVE).

		The "Properties – PROFIBUS interface 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, for example, 4.4 and confirm 
with "OK".



		6

		The "DP slave properties" dialog box opens. Open the "Isochronous Operation" tab.



		7

		Set the "Synchronize drive to equidistant DP cycle" check box and set the time factors as shown below.





		8

		Click "Align".

		The following components are aligned to the set values:

DP cycle in the DP master system

All drive components of the same family (here SINAMICS)



		9

		Confirm with "OK".

		



		10

		Confirm the possible warning with "OK".

		



		11

		Finalize your HW configuration by calling the Station > Save and compile command.

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





[bookmark: _Ref2f907f54e3825d8343694c59c1ae69ba]Configuring the PG/PC interface for access to the drive

Procedure

[bookmark: _Refd706147c9c15f970f655ce0c8dbd4869]

		Step

		Activity

		Result



		1

		Start the NetPro network configuration program in HW Config with Options > Configure network.

		NetPro is started.



		2

		In the HW catalog, open the tree structure 
Stations > PG/PC and drag-and-drop a PG/PC station into the "Network View" window.



		3

		Select the newly inserted PG/PC component and open the "Properties – PG/PC" dialog box with Edit > Object properties….





		4

		Select the "Interfaces" tab in the "Properties – PG/PC" dialog box.

Click the "New…" button to open the "New Interface – Type Selection" dialog box. Select "Industrial Ethernet" and confirm your selection with "OK".



Result: The "Properties - Ethernet Interface" dialog box opens.



		5

		Select the "Ethernet" subnet. Confirm your input with "OK".





		6

		Select the "Assignment" tab in the "Properties – PG/PC" dialog box.

Assign the Ethernet interface parameter assignment in the PG/PC to the configured interface by clicking "Assign".





		7

		Complete the configuration by clicking "OK".





		8

		You have now inserted your PG/PC in the Ethernet network and established the requirement to exchange data with the SINAMICS control.





		9

		Complete the network configuration by calling the Network > Save and compile command.

Select "Compile and check everything" and confirm with "OK".





		10

		Close the output window with File > Close. 



		11

		Close the NetPro configuration program by calling the Network > Exit command.





[bookmark: _Ref8e7bdcc59626b3cbe828e5e4bbd3aabb]Downloading the hardware configuration to the target hardware

Procedure

[bookmark: _Ref67b7d1012147165de8c5b720629c5e7e]

		Step

		Activity



		1

		Switch back to HW Config.

Download the hardware configuration to the CPU using the menu command PLC > Download to Module.



		2

		Exit HW Config with Station > Exit.





[bookmark: _Ref8a7979690ad6fb8604ae0ac02fce74cb]Configuring a SINAMICS drive in S7T Config

Basic procedure

1. Automatic online configuration of the drives

1. Offline configuration of the Servo 03 drive without complete DRIVE-CLIQ technology

1. Offline configuration of the Servo 02 drive with complete DRIVE-CLIQ technology

Automatic online configuration of the drives

[bookmark: _Ref859581dc0e9ea8de72fb0f42de77dd43]

		Step

		Activity



		1

		In SIMATIC Manager, double-click "Technological Objects“ to open S7T Config. 



Result: "Technology Objects Management" opens. The system automatically runs S7T Config if you have not configured any technological objects yet, as in this example.

You may also run S7T Config without using "Technology Objects Management". Select the "Technological Objects" object and then select the Options > Configure the technology command.



		2

		Save the current project data using the Project > Save and Recompile All command.



		3

		Switch to online mode by selecting the Project > Connect to Selected Target Devices menu command.



		4

		In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP. 
Double-click "Automatic configuration".





		5

		In the "Automatic configuration" dialog box, click "Configure".



		6

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



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. The configuration data can be read out directly because the first motor features Drive-CLIQ technology. The second motor must be configured manually, as it does not feature DRIVE-CLIQ technology. The encoder of the second motor is connected via an SMC20 which is connected to the drive by means of DRIVE-CLIQ. As a result, the second encoder is automatically created but has to be configured manually. 



		7

		Click "Go OFFLINE" to change to offline mode.







Offline configuration of the Servo 03 drive without complete DRIVE-CLIQ technology

Configure the drive "Servo_03".

[bookmark: _Ref88035ce09b89f071a4b3e19ae88216a3]

		Step

		Activity



		1

		In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP > Drives > Servo_03 and double-click "Configuration". 





		2

		Click "Configure DDS..." to start the configuration. 





		3

		Accept the default settings and click "Next >".





		4

		The power section has DRIVE-CLIQ technology and has already been correctly configured. Check the order number and click "Next >".





		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".



		6

		Click the blue button and in the TB30_04 context menu, select digital input 0, which corresponds to 
parameter r4022, bit 0. Then click "Next >".





		7

		The motor without complete DRIVE-CLIQ technology is connected to terminal X2 of the power section. ‘Click "Next >".





		8

		Select the correct motor from the list. To activate the selection option, you must select the "Select standard motor from list" box.

The motor used in the SINAMICS training case is the 1FK7022-xAK7x-xxxx. Check this against the supplied documents or the motor type plate (lower motor - blue gear wheel). Select the appropriate motor and click 
"Next >".





		9

		Select "No motor holding brake..." and click "Next >".





		10

		Select "Select standard encoder from list" and select 1FK7xxx-xxxxx-xAxx. Check this against the supplied documents, confirm with "OK" and click "Next >".





		11

		Set the PROFIdrive telegram type to "SIEMENS telegram 105" and click "Next >".





		12

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





		13

		The offline configuration of the drive is completed. Close the dialog box with "Close".



		14

		In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP > Drives > Servo_03. 

Select Expert list from the shortcut menu.



		15

		Select parameter "p210" and enter "400".



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 = 400 V" cannot be calculated by the SINAMICS operating system and has been pre-assigned for error-free operation of the SINAMICS S120 training case on the 230 V system.



		16

		To configure the parameter "p1248" (DC link voltage low threshold), select the item Configuration in the project navigator. In the "Motor data" field, select the "No calculation" setting.



		17

		Select the item Expert list in the project navigator. Enter "244" V for the parameter "p1248" (DC link voltage low threshold). 



		18

		Select the item Configuration in the project navigator. In the "Motor data" field, select the "Complete calculation" setting.





Offline configuration of the Servo 02 drive with complete DRIVE-CLIQ technology

Configure the drive "Servo_02".

[bookmark: _Refd3c472b69d69249d8a65b403801584c8]

		Step

		Activity



		1

		In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP > Drives > Servo_02 >. Double-click "Configuration" to open the offline drive configuration. 



		2

		Click "Configure DDS..." to start the configuration.





		3

		Repeat steps 1 to 15, as for the "Servo_03" drive.

The power section has access to the complete DRIVE-CLIQ technology and has already been preconfigured correctly. The correct motor and encoder have already been set.

The deviating configuration steps are described below.



		4



		The motor with complete DRIVE-CLIQ technology is connected to terminal X1 of the power section.



The offline configuration of the drives is now complete.



		5

		In the project navigator, open the tree structure SIMATIC 300(1) > Technology > S120_CU320_2_DP > Communication to start the message frame configuration.



		6

		In the "SINAMICS_S120 – Message frame configuration" dialog box check whether the message frame type has been set to "SIEMENS message frame 105" for both drives and then click "Align message frame with HW Config: Set up addresses" to have the message frame address set in the "Input data" and "Output data" columns.





		7

		Check whether valid addresses are entered for all telegrams and close the dialog box.



		8

		Select the Project > Save and Compile Changes menu command to save and compile the entire technology project.



		9

		Select the Project > Connect to target system menu command to switch to online mode.



		10

		The desired configuration is on the PG/PC. 

Select the Target system > Load to Target System menu command to transfer the configuration to the drives. 
If necessary, click "<== Download" in the "Online / Offline comparison" dialog box to transfer the configuration.





		11

		Confirm the confirmation prompt with "Yes".



		12

		Close the dialog box with "Close".



		13

		In S7T Config, select the Project > Disconnect from target system menu command to switch to offline mode.





[bookmark: _Refc524d7f201b7a9ff94fbb892267d2941]Configuring axes in S7T Config

Important information

In this step, you create your technology objects (e.g., axes) with S7T Config. 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

[bookmark: _Ref6e69452500be7b2e4ce18d03d4fecad0]

		Step

		Activity

		Result



		1

		In the project navigator, open the tree structure SIMATIC 300(1) > Technology > AXES and double-click "Insert axis".



Result: The “Insert Axis" dialog box opens.



		2

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



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



		3

		Accept the "Axis type: Linear, electrical". If required, click "Configure units".



Confirm with "Continue".

Result: The "Axis configuration - Axis_1 - Drive assignment" dialog box opens.



		4

		The drive configuration consisting of drive and message frame can be derived from the hardware configuration and merely has to be confirmed in this dialog box. Enter the normalization speed and the maximum motor speed (see motor type plate). Click "Data transfer from the drive" and apply the settings with "Next".



Result: The "Axis configuration - Axis_1 - Encoder assignment" dialog box opens.



		5

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



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



		6

		Enter the number of encoder pulses 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".



Accept the settings with "Next".

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 - Summary" dialog box opens, showing the data you configured.



		7

		Complete the axis configuration with "Finish".





		8



		Close the message box with "OK".



Note: 

Repeat Sequences 1 to 8 in Step number 10 for the second axis if you are using a double-axis module.

The SINAMICS demonstration case has a motor module with absolute encoder and a motor module with incremental encoder. Make sure that you make the correct settings during configuration of the second axis.

		The axis configuration in S7T Config has been completed.



		9

		Repeat sequences 1 to 4. The second drive is equipped with a incremental encoder with encoder PPR 2048. Accept the settings with "Next".





		10

		Enter the number of encoder pulses 2048 and click "Next" to confirm the settings.



Terminate the axis configuration.



		11

		In S7T Config, select Project > Save and Recompile All to save the configuration data.

		The axis configuration will be stored and compiled.







		[bookmark: _Sect8][bookmark: _Refc2688fd882f3d9206daec0ecdd0c664d]
Programming
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[bookmark: _Ref3f932e796fe2595bb98ecc359abb017b]Creating technology data blocks

Procedure

[bookmark: _Ref06393b5141b759dc427573b54671be4b]

		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 the step: "Configuring the axes with S7T Config").

Result: The "Technological Objects Management" opens.



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":

Axis_1

Axis_2 (if this exists)

Trace

MCDevice

		The system generates the technology data blocks DB 1 to DB 3, or DB 4.



		3

		Close the "Technology Objects Management" by selecting the Technological objects > Exit menu command.

		





[bookmark: _Ref26a577a0acf316c1256ae16eea099bfa]Controlling the axis with the STEP 7 user program using a sample project

The sample project "PROJECT-CPU317T" is used to describe the procedure. The sample project is included in the S7 Technology installation package. 

Procedure

[bookmark: _Ref996c11bb77cd38870bf2190de79899d8]

		Step

		Activity

		Result



		1

		In SIMATIC Manager, open the sample project "PROJECT-CPU317T". Copy the blocks listed below to your project:

OB1

FB 100 (SimplePositioning)

FB401 (MC_Power)

FB402 (MC_Power)

FB405 (MC_Halt)

FB410 (MC_MoveAbsolute)

DB 100 (IDB_SimplePositioning)

AxisData (variable table for axis control)

Confirm the message "The object 'OB1' already exists. Do you want to overwrite it?” with "Yes".

Also copy the inputs (I), outputs (O) and flags (F) from the example symbol table to the project, so that the symbols are displayed completely in the variable table. 

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.

		The sample program is copied to the project.



		2

		Double-click the FB 100 if you want to edit the program example.

		The LAD/STL/FBD editor opens.



		3

		Select these settings:

View > LAD,

View > Overviews, and

View > Details.

		You have now opened an extended and clear view for editing the STEP 7 user program.



		4

		Load the entire user program to the CPU selecting Target system > Download user program to memory card in the SIMATIC Manager.

		



		5

		Confirm the message box with "Yes".

		The STEP 7 user program is now stored in the CPU. This download of your SDBs may take longer (up to a few minutes), because of their larger data volume.









Configuration	

4.2 Downloading the hardware configuration to the target hardware

	Configuration

	4.1 Creating a T station
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Procedure

[bookmark: _Ref532fcd85b2efcdbe48706b74de2bd345]

		Step

		Activity

		Result



		1

		In the "Blocks" folder of your project, double-click the "AxisData" variable table.

		The variable table is opened for monitoring.



		2

		Select the Target system > Connect to > Configured CPU menu command to go online.

		The CPU "STOP" status is indicated on the bottom right.



		3

		Select the Variable > Monitor menu command to switch to monitoring.



Caution

You start the drive in the next two steps.

To stop the drive again:

Set input I0.2 (Stop) to "1"

Switch the CPU to STOP.

		The "Status value" column shows the actual values of the operands.

Use the variable table to monitor the control and status bits of the application, and the status of the axis.



		4

		Switch the CPU to "RUN".

		The CPU "RUN" status is indicated on the bottom right.



		5

		Perform the following trials: Monitor the relevant output values.

Enable the axis by setting I0.0 = "1" (DriveEnable)

Move the axis into position 2 by setting I0.4 (StartPosition2)

Move the axis into position 1 by setting I0.3 (StartPosition1)

Stop the moving axis with a signal at I0.2 (Stop)

Acknowledge all queued errors of the axis with I0.1 (Reset)

Terminal strip:











Trial run	

 

	Trial run

 



CPU 317T-3PN/DP: Controlling a SINAMICS S120

Getting Started, 10/2013, A5E00480391-06	69

	CPU 317T-3PN/DP: Controlling a SINAMICS S120

70	Getting Started, 10/2013, A5E00480391-06

CPU 317T-3PN/DP: Controlling a SINAMICS S120

Getting Started, 10/2013, A5E00480391-06	71

		[bookmark: _Sect10][bookmark: _Ref0523897ea1f889929a707e1a0d5a4618]Special case - controlling a virtual axis

		

7



		





This chapter describes the theoretical procedure and the special points for controlling a virtual axis.

Example configuration



Task

Configuration of an axis using HW Config and S7T Config. You then operate this axis with the help of a STEP 7 user program.

The following table shows the special points at the learning units to be carried out:

[bookmark: _Ref0f83d2123f9af684d0a525fafcd742ea]

		Step

		Learning unit

		Special features



		1

		Wiring

		You do not have to connect a drive to the DP(DRIVE) interface.



		2



		Configuring CPU 317T-3PN/DP in HW Config

		None - see Chapter Configuring CPU 317T-3PN/DP in HW Config (Page 25) 



		

		Configuring the DP(DRIVE)

		N/A



		

		Activating generation of the technology system data

		None - see Chapter Activating generation of the technology system data (Page 28) 



		

		Configuring a drive in HW Config

		N/A



		

		Configuring the PG/PC interface for access to the drive

		N/A



		3

		Downloading the hardware configuration to the target hardware

		None - see Chapter Downloading the hardware configuration to the target hardware (Page 36) 



		4

		Configuring a drive in S7T Config

		N/A



		5

		Configuring an axis / axes in S7T Config

		In the "Axis configuration... - Axis type": "Linear" dialog box select "virtual" and then accept the default configuration data. See Chapter Configuring axes in S7T Config (Page 55). 





		6

		Creating technology data blocks

		None - see Chapter Creating technology data blocks (Page 65) 



		7

		Controlling the axis with the STEP 7 user program

		None - see Chapter Controlling the axis with the STEP 7 user program using a sample project (Page 66) 



		8

		Trial run

		Since no drive is connected, use the variable table in order to monitor the control and status bits of the application as well as the status of the axis. 

See Chapter Trial run (Page 69) 





[bookmark: _Refbad76c3b69a03e013ac756cb4f331622][bookmark: _Sect11]Diagnostics/troubleshooting

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-Technology manual.

Service and support on the Internet

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

The newsletter that provides you with latest information related to your products

Your appropriate documentation, using our Service & Support search engine

An international bulletin board where users and specialists can share their knowledge

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

Information about local service, repairs, and spare parts. Lots more is available under "Services".
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