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Warranty and liability

Note The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
application examples and other Siemens publications — e.g. Catalogs - the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens Industry Sector.

Security  Siemens provides products and solutions with industrial security functions that

ipforma- support the secure operation of plants, solutions, machines, equipment and/or

tion networks. They are important components in a holistic industrial security
concept. With this in mind, Siemens’ products and solutions undergo continuous
development. Siemens recommends strongly that you regularly check for
product updates.

For the secure operation of Siemens products and solutions, it is necessary to
take suitable preventive action (e.g. cell protection concept) and integrate each
component into a holistic, state-of-the-art industrial security concept. Third-party
products that may be in use should also be considered. For more information
about industrial security, visit http://www.siemens.com/industrialsecurity.

To stay informed about product updates as they occur, sign up for a product-
specific newsletter. For more information, visit
http://support.automation.siemens.com.
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1 Task

1 Task

The SIMATIC S7 300/400 can be operated as a PROFINET controller.
A SINAMICS drive can be used as PROFINET device and be controlled by the

failsafe S7-300/400F.

This application example illustrates how to configure the SINAMICS and the
S7-300/400F, start it up and access process data and parameters. At the same
time, safety-related data can be exchanged between the controller and the drive.

Overview of the automation task

The following figure gives an overview of the automation task:

Figure 1-1: Overview of the task

| T — .
Lo —
Requirements for the automation task
Table 1-1: Requirements
Requirement Explanation

Access to process data

The drive shall be switched on and off via the control word and
the speed value is to be specified
as quickly as possible.

Access to parameters

Read and write access from the controller to the parameters in
the converter (in this example: ramp up and ramp down time)
should be possible

and be performed using as few resources as possible, i.e.
small communication load.

Safety function of the
converter

The SINAMICS converters have the option of performing a fail-
safe shutdown (e.g. emergency-stop, safe speed, etc.). These
functions are safely triggered by the F-CPU.

SINAMICS G120 at S7-300/400F
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2 Solution

2.1 Overview of the general solution

2 Solution

This application example gives an example of how to connect a SINAMICS G120
to a SIMATIC S7-300F using a GSD file in TIA Portal in STEP 7 Professional V13.

21 Overview of the general solution

Schematic layout

The following figure gives a schematic overview of the most important components
of the solution:

Figure 2-1: Overview of the general solution
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The example shows you how ...

e ..the S7-300/400F controller is configured.

e ...the communication is programmed in the S7-300/400F controller.
e ..the SINAMICS G converter is configured using STARTER.

e ..the standard and extended safety functions of the SINAMICS are triggered
by the F-CPU.

o .. the three safety-related inputs of the SINAMICS are used as F-DI in the
F-CPU.

SINAMICS G120 at S7-300/400F
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2 Solution

2.2 Description of the core functionality

2.2

2.21

SINAMICS

Description of the core functionality

Configuring the communication

Controller and converter are programmed with independent software packages.
Therefore, the communication data must be entered twice.

The configuration of SINAMICS G120 is performed using the STARTER
commissioning tool.

For SINAMICS one of several telegram types can be selected for the data
exchange. This defines which data is transmitted or received in which order. It is
important that the same telegram type is selected when configuring the controller.

SIMATIC S7-300F/400F

2.2.2

Note

In this example SIMATIC S7-300/400F is programmed with STEP 7 Professional
V13. For SINAMICS G120 and the telegram type to appear in the hardware catalog
in TIA Portal, a device description file (GSDML) must be imported. It is important
that the same telegram type is selected as for the configuration of SINAMICS.

When inserting SINAMICS into the SIMATIC project, the I/O addresses which shall
be used by the controller for accessing the converter are also specified.

Data exchange

Data exchange between drive and PLC occurs in two areas:

e Process data,
i.e. control word(s) and setpoint(s), or status word(s) and real value(s)

e Parameter area,
i.e. reading/writing of parameter values

The two areas, process data and parameters, are independent from each other
and can also be used individually.

SINAMICS G120 at S7-300/400F
Entry-ID: 61450312, V1.1, 08/2014 7
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2 Solution

2.2 Description of the core functionality

Cyclic process data exchange

Process data is transferred cyclically, which means in each bus cycle, in order for
them to be transferred as quickly as possible.

The S7-300/400F transmits the control word and the setpoint value to SINAMICS
and receives the status word and the real value.

Depending on the telegram type, two further setpoint or real values, or extended
control or status words can be transferred respectively.

e On the controller side the process data is supplied as 1/O input or output words.

e In the drive, the configuration specifies which bits of the control word are used
and which data is transmitted to the controller.

The safety-related communication is also transferred cyclically.

e On the controller side the required functions are enabled by selecting an
additional PROFIsafe telegram.

e The configuration of the safety functions to be used specifies in the drive
whether and which PROFIsafe telegram is expected by the controller.

Acyclic data exchange (parameter access)

Note

To be able to transfer parameters, telegram types were defined where four words
are provided for a parameter (PIV) transfer. Since these four words, like the
process data (PZD), are always transmitted, a permanent communication load is
produced even though the parameters themselves are generally only rarely
transferred.

Apart from the cyclic data exchange there is also the option to use an acyclical
data exchange that is only used if required. This makes it possible to transfer the
parameter area acyclically on demand, without creating a permanent
communication load. The acyclic transfer takes clearly longer than the cyclic
transfer of the process data.

In the example the acyclical data exchange is used to access the parameters.

¢ In the controller, parameter jobs are sent to the drive by writing data record 47,
and the response of the drive is read in by reading data record 47.

e No particular action is required on the drive side.

When using a CP342-1, the parameters of the drive cannot be accessed and no
safety-related communication can be transmitted.

SINAMICS G120 at S7-300/400F
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2 Solution

2.3 Hardware and software components used

2.3 Hardware and software components used

The application document was generated using the following components:

Hardware components

Table 2-1: Hardware components

connector plug

Component Qty. Order number Note
or another
CPU 315F-2 DP/PN 1 6ES7315-2FJ14-0AB0 S7-300F/400F CPU with
PROFINET
MMC 128kB 1 6ES7953-8LG30-0AA0 or larger MMC
SM 323 1| 6ES7323-1BH00-0AAQ | O @nother module with
SM 326 1| 6ES7326-1BK02-0AB0 | 2r another module it
6SL3244-0BB13-1FA0 or another
(CU 240E-2 PN-F) and SINAMICS G120 with
SINAMICS G120 ! 6SL.3224-0BE22-2UA0 CU240x-2 PN -F
(PM240)
SIMATIC Panel KTP600 1 6AV6647-0AD11-3AX0 This panel is optional.
Basic color PN
Includes STARTER on
DVD and USB cable.
SINAMICS G120 Alternatively, the
PC converter 1 6SL3255-0AA00-2CA0 software can be
connection kit 2m downloaded and a
standard micro USB
cable be used as well.
SINAMICS IOP or 1 6SL3255-0AA00-4JA1 optional
SINAMICS BOP-2 6SL3255-0AA00-4CA1
The number is already
PROFINET 6 6GK1901-1BB10-2AA0 taken into account for

the connection with the
PG/PC

PROFINET line

6XV1840-2AH10

Motor

1LA7083-4AA60

Standard software components

Table 2-2: Standard software components

Component

Qty.

Order number

Note

SIMATIC STEP 7
Professional V13

1

Floating License
6ES7822-1AA03-0YAS

STEP 7 SAFETY
ADVANCED V13

6ES7833-1FA13-0YA5

STARTER V4.4

6SL3072-0AA00-0AGO

Free download: see \3\

GSDML file for
SINAMICS G120

Free download: see \6\

SINAMICS G120 at S7-300/400F
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2 Solution

2.3 Hardware and software components used

Example files and projects

The following list includes all files and projects used in this example.

Table 2-3: Example files and projects

Component

Note

61450312_SINAMICS_G120_at_S7-300400F-PN_CODE_v11.zip

STEP 7 project.

61450312_SINAMICS_G120_at_S7-300400F-PN_STARTER.zip

STARTER project
The password for the

safety settings is "12345".

61450312_SINAMICS_G120_at_S7-300400F-PN_DOKU_v11_en.pdf

This document

CAUTION The STARTER example project is designed for the use with the example
components listed in Table 2-1. If a SINAMICS G120 with a different output
or a different motor is connected, without adjusting the respective
parameters, converter and/or motor can be damaged or destroyed.

SINAMICS G120 at S7-300/400F
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3 Setting up and Commissioning the Application

3.1 Wiring

3 Setting up and Commissioning the
Application

3.1 Wiring

The two figures below show the hardware setup of the application:

Figure 3-1: Wiring of the standard signals

L1

L2 L3 PE
SINAMICS
G120

USB [

SINAMICS G120 at S7-300/400F

Entry-ID: 61450312, V1.1,
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3 Setting up and Commissioning the Application

3.1 Wiring

Figure 3-2: Wiring of the safety signals

24V
ov

SLS int. evt. SLS- SLS-

STO SS1
ack. Level 1 Level2

STO

28 34 69 9 5 6 7 8 16 17
1 17.0 171 17.2

SINAMICS CU 240E-2 PN-F

Note The setup guidelines in the SINAMICS G120 manual (see \5\) and SIMATIC
must generally be followed.

SINAMICS G120 at S7-300/400F
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3 Setting up and Commissioning the Application

3.2 Setting the PROFIsafe address

3.2 Setting the PROFIsafe address

You have to set the PROFIsafe address with the DIP switches on the back of the
F-DI module. Enter "0000000001" for the example project.

Figure 3-3: Setting the PROFIsafe address

3.3 IP addresses and PN device names

In the example the following IP addresses and PROFINET device names are used:

Table 3-1: IP addresses and PN device names

IP Component PROFINET device names Converted name
192.168.0.1 S7-CPU plc_1 plcxb1dOed
192.168.0.2 CU240E-2PN -F | sinamics-g120-cu240e-v4.6 | sinamics-g120-cu240e-v4.xd609fc
192.168.0.3 KTP600 hmi_1 hmixb110d0
192.168.0.200 | PG/PC - -

The network mask is always 255.255.255.0 and no router is used.

The PROFINET device name is made up of the (editable) device names the
system assigns default and which can be found in the "Properties" of the respective
device under "General". However, in the end a converted name according to IEC
61158-6-10 is loaded in the affected device. If the PROFINET device name is
already complying with the norm, it is accepted as converted name. More details
on naming can be found, e.g. in the information system (online help) of the TIA
Portal under "Assigning addresses and names for PROFINET devices".

SINAMICS G120 at S7-300/400F
Entry-ID: 61450312, V1.1, 08/2014
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3 Setting up and Commissioning the Application

3.4 Settings on PG/PC

3.4

Settings on PG/PC

Table 3-2: Instruction — settings on PG/PC

"S7ONLINE (STEP7)" as access
point of the application and
"TCP/IP -> network card used" as
interface configuration used.
Navigate in Windows as follows:
>Start

>System controller

> Set PG/PC Interface

!['”'H

Set PGIPC
Interface

Set PG/PC Interface

No. Action Remarks
1. Assign a free, fixed IP address -
’ Internet Protocol (TCP/IP) Properties ? B4
192.168.0.x to the network card [ 1Prop .
used (e.g. x = 200) and assign the General
subnet mask 255.255.255.0.
. . . . You can get [P settings azsigned automatically if pour network, supports
Na\”gate in Windows as follows: thiz capability. Otherwise, wou need to ask your network. adminiztrator for
>Start the appropriate IF settings.
>Settings
>Network connections () Dbtain an IP address automatically
>Right click on network card (&) Usze the following IP address:
>Properties
IP address: 192 0188, 0O . 200
>Internet protocol (TCP/IP)
>Properties Subnet mask: 285 28R 28R . O
Default gateway:
(#) Usze the following DMS server addresses:
Preferred DMNS sepver
Alternate DNS zerver:
I ak. ] [ Cahicel l
2. Set the PG/PC interface. Select

Accesz Path | LLDP / DCP

Access Point of the Application:

[ SYONLIME  [STEF ?']] -» TCPAF-» Siemens CP1612 v
[Standard for STEP 7]

B ] ~ used network card
nterface Parameter Aszsignment Used:
TCPAP -3 Siemens CP1E12 <Activer

TCPAP <> Atheros ARSO0TE G it
EETCPAP > Ndiswanlp <Actives
B TCPAP -> Siemens CP1612 <Actiyy, |

¥

[&gsigning Parameters to Your MDIS CPs
with TCPAP Pratocol [RFC-1008])
Interfaces

Add/Remove:

l Cancel ” Help

SINAMICS G120 at S7-300/400F
Entry-ID: 61450312, V1.1, 08/2014
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3 Setting up and Commissioning the Application

3.5 Downloading the SIMATIC program

3.5 Downloading the SIMATIC program

This chapter describes the steps for the installation of the example code into

SIMATIC.
Requirements
e The STEP 7 software according to Table 2-2 is installed on your development
system.

Table 3-3: Instruction - downloading the SIMATIC program

No. Action Remarks

1. Connect the controller with the You can connect both devices directly or via a switch.
PG/PC using a network cable.

2. Retrieve the project on hand as
zip file on Windows level.
3. Double click the ap13 file in the MBClenen: ST 0sa6 /0N

. . . . Froject  Edit  View Insert  Onlne  Options  Tools ¥ .
project folder just retrieved in AR e & X H X Die H A EEERY AR AL
order to open the project in TIA

PortaL Devices
KR

> ] G120_st_57-300-F1
B Add new device
i Devices & networks
» h CPU 315-2 PN/DP [CPU 315
» h SIMATIC HiFStation [KTPEOO
» [ Cormman data
» [5] Docurnentation settings

SouEIqH [

» [@ Languages & resources

» [ Online access G, Properties [T Info © | % Diagnostics

» [ SIMATIC Card Reader

General | Crossreferences | Compile |

! Path Deseription

<] ] B
v | Details view

HName

Add new device

4. Select the controller and initiate
the Ioadlng process. Froject Edit  View Insert  ©nline  Options  Tools

Gf 1 E saveproject @ X E 2 X ©O:¥: G G I N
Project tree m 4

Devices

QO 2

¥ | ]G120_at_57-300-FN
B Add new device
f_& Deyvices & networks
) IR )

1 ¥ [ SIMATIC HIMI-Station [KTPE00 Basic P
b |

v [C8 careraan data

SINAMICS G120 at S7-300/400F
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3 Setting up and Commissioning the Application

3.5 Downloading the SIMATIC program

No.

Action

5.

Select the following interface

data in the "Extended download

to device" mask:

e Type of PG/PC interface:
= PN/IE

e PG/PC interface:
= network card used

e  Connection to subnet:
= (local) PN/IE

You may be prompted to tick
"Show all accessible devices" in
the online status information.

Click "Load" as soon as the CPU

Extended download to device X
Configured access nodes of "CFU 315-2 FHIDF"
Device Device type Type Subnet
PLC1 CPU 315F-2 FHIDP - PHIE 19216801 PHIE_1
CPU 315F-2 FHIDP MPI 2
Type ofthe FGIPC interface: | QL PHIE [+
Tl Siemens cP1612
Accessible devices in target subnet: [ shew all accessible devices
Device Device type Type Target device

192.168.0.1 FLC_1

i PLC_I CPU 31572 PIDF__ PNIE
4 - - PLIIE

Flash LED

Access address -

[} ¥ Safety program

Load safety pragram to device

{
is reached.
= Connected to address 192168.0.1 [~]
Seanning ended =
[]
2
Load Cancel
e
6. Make sure that the safety Load preview X
program is loaded consistently @ oot oot s
(defaU|t Setting)' Status | Target Message Action
. . 4 @ - rca Ready for loading.
Exit the "Load preview" mask e
W|th the "Load“ button i [v] b Device configuration  Delete and replace systern data in target Download to device
] » Standard softwars  Load standard software to device Cansistent de

(Wl Consistent download l

load 3 Cancel

Tick "Start all" (modules) (default
setting).

Exit the "Load results" mask with
the "Finish" button.

Load results

9 Status and actions after downloading to device

X

Action

Status ! Target Message
& - rcl Downloading to device completed without error.
1 b Startrnodules  Start modules afrer downloading to dewvice
(V] » CRC companison Comparison results of CRCs
[ rmen |l

Load || cancel

To be able to run the KTP600
operator panel as simulation on
your PG/PC, select it and start
the simulation. Thus, the
installation of the example code
in the TIA Portal has ended.

If you would like to connect a
real KTP600 to the controller
instead of the simulation,
continue with steps 9 to 12..

T4 Siemens - G120_at_S7-300F-PN

Froject  Edit  Wiew Insert  Online  Options

Project tree

Devices

HOQ

w | ] G120_at_S57-300F-PN
ﬁ.#.clc\ new device

EE,] Devices & netwarks

Window  Help

_‘FE[E Save project a }{, _5% :5 ¥ (s

G @ M

SINAMICS G120 at S7-300/400F
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3 Setting up and Commissioning the Application

3.5 Downloading the SIMATIC program

No. Action Remarks
9. Connect the KTP600 to the
power supply and open the i i E _
PROFINET settings in the i Transfer E gﬁ
Control Panel_ |—, Profinet 2 op Password
i ,Q |
Start Lﬂ @ @
Transfer Soreensaver Sound Settings
10. Make the entries according to Profinet Settings 1 B4 | Profinet Settings
the screens on the right. IP Address [ Mode | Device | Paddress | Mode | Deviee |
Exit the PROFINET Settings with An P address can be automatically Conigure transmizsion speed
"OK" and close the Control asskped oihecevce, T
Panel. Subsequently prepare the O Obtain an IP address via DHCP et
loading process by clicking the @ Specify an P eddress Tl e
"Transfer" button. Paddess: | [152 [168 | 0 | 3 g-!. ‘u‘lic:“f.‘l
Subnet Mask \ [ 255 [255 [255 [ 0 ¢ -
11. Connect the operator panel with
an Ethernet patCh cable direCtly Froject  Edit  View Insert  ©nline  Options  Tools  Window
to the PG/PC or via a switch and S [ seveproieat B M B 3 X D@y R ]
start the data transfer. ——— ) )
Project tree
The operator panel will Devices
subsequently start automatically. 5O
Now connect the operator panel
with the controller (not necessary « [ ] 6120_at_57-300F-FII
when using a SWItCh) K¢ Add new device
# Devices & networks
] FLC _1[CPL 315F-2 PR/DP
BT (Krreo0 sasic ]
b o8 Carmmon data
12. Execute a restart of the Using the stop/start button on the CPU.
controller The restart assigns the IP addresses to the 10 devices (drive
and operator panel) via the configured and already loaded
PROFINET device names.
The application is now ready for operation.
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3 Setting up and Commissioning the Application

3.6 Downloading the SINAMICS configuration

3.6 Downloading the SINAMICS configuration
This chapter describes the steps for downloading the example configuration. It is
assumed that STARTER V4.4 or higher is already installed on your PG/PC.
Note e The download can be performed via USB interface or the field bus interface. Below,

the use of the field bus interface is shown.
e Should you use a different inverter or motor you need to perform your own

configuration.

In that case, follow the instructions in chapter 6 "Configuration and Settings".

e The screenshots below use a general project name: "G120_at_S7". In this example,
this stands for "G120_at_S7-300F-PN"

e The following instruction assumes, that the inverter is in delivery status or reset to

factory settings.

Table 3-4: Instruction - downloading the SIMATIC configuration

commissioning software.

Copyright & 2012 Siemens AG. Al rights reserve: d

No. Action Remarks
1. Connect the CU 240E-2 PN-F of

SINAMICS G120 with the PG/PC.
2. Start the STARTER

SINAMICS STARTER
MICROMASTER STARTER

Version 4.3

SIEMENS

SINAMICS G120 at S7-300/400F
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3 Setting up and Commissioning the Application

3.6 Downloading the SINAMICS configuration

No. Action Remarks

3. Retrieve the STARTER project Dearchive [ws7s:61530] [
from Table 2-3 ("File >

Retrieve.. .") and open it. ! The following objects have been dearchived:
Project: G120_at_57.

Do you want ta open the project now?

Yes Mo |

4. Click on "Accessible nodes". ZSTARTER - G120_at 57

Project Edlt Targetsystem Yiew Options Window Help

0 | ]| [ o] M2 ]| P i | o

= & 6120 at 57 Accessible nodes
® ] Insert single drive unit
fl G120_CUZ40E_2_PH_F

] SINAMICS LIBRARIES
) MONITOR

Project

(Opens a window with the accessible nodes. [TCR/IP -> Siemens CP1612 | TCRJIF -> Sier (W0 ./,

5. R|ght click on the found drive and & STARTER - G120_at_ST- [Accessible nodes - TCP/IP -> Siemens CP1612] o
. @ Projfect Edt Tergstsystem View Options Window Help HEIE

select "Edit Ethernet node..." from OISR 2] 5[5l =[] 3] %1% Sl | dala] ] 8] 1] B mslaa] =] o

the context menu.

= 8 c120 4t 57
) Insert single drive unit
l; G120 CUZ40E_2 PN F
1 SINAMICS LIBRARIES
1 MONITOR < . ] @

Aceess point STONLINE [STEP 7) Access point
Inteiface parameterization usedt TCPAP -» Siemens CP1612 Pi/PC.
1P adhess of the sought node:

Do you want 0 acoept the selected diive Lris ntathe project?

see | sckotdiveuis | Updae | Close Help

E[E-h-
X% Drive_unit_1 [address = 192.168.0.2, NameDfStation = sinamics-a1 20-cu24De-v4. kdS08be, ype = SINAMICS CU. 24]

Project Accessible nodes |
Press FL ko open Help display. [TCP/IP -> Siemens CP1612 { TCPJIP -> Sier (AT
6. Assign the PROFINET device Edit Ethernet node =)
name to the 10 device (drive) that  Ethermet nod

Online accessible nodes

is used in the network
Conﬁg u ration Of the CPU MaAC address: 00-1F-F3-F7-10-93 Browse. . I

~Set IP configuration
in the example project: & Use P parameter
"sinamics-g120-cu240e-v4.xd609fc "

IP address: 192.168. 0 . 2 & Do not Lss router

Subnet mask. 255.265.265. 0 " Use router
Address: 192.168. 0 . 2

Router

" Take IP address from a DHCP server
i~ Identified via

= Cliert |0 © MAC address £ Device name

Clentin: |

Aszsign IP configuration

- Assian device nam

Device name [ sinanics-g120-cu240e-w4.xd508be ] [ Assign name I]

~Reset to factory setting:

Reset |
3
)

7. Select the converter in the tree STARTER - G120_at_S7
and go online. Project Edit  Target swstem ‘iew Options ‘Window Help

D[c[l[8u] =] $[%|| o[- X2 [ 2alltol il | 4|siafa]*
= & c120_257 y

) Insert single drive unit
fl, G120_cUz40E_2_PH_F
1 SINAMICS LIBRARIES

2 MONITOR
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3 Setting up and Commissioning the Application

3.6 Downloading the SINAMICS configuration

No. Action

Remarks

8. Start the download and tick "After
loading, copy RAM to ROM".

STARTER - G120_at_S7
Project Edit Targetsystem Yiew Options Window Help

| Ll=i@i%) o] imle] ol Xl

x

— 1
| % =t+{ || %5 |

)
Load project to target system

=

=8 Glzn_st_57
) Insert single drive unit

Al G120_CUZ40E_2 PN
L] SINAMICS LIBRARIES

1 MONITOR

Download to target system (WWBS:925)

i The data will be saved and downloaded to the target system.
This can take several minutes!
=]
Fm\e? [v After loading, copy RAM to ROM

x

De: Start download?

G132 3

Yes No Help

N

9. Go offline.

STARTER - G120_at_S7
Project Edit Target system View Options ‘Window Help

) ] (%l ] K2 R gl || s s
5

=8P G120_st_57

H ‘._] Insert single drive unit
G120_CLIZ40E_2_PN_F

1 SINAMICS LIBRARIES

-] MONITOR

10. Briefly interrupt the supply voltage
of the control unit.

Thus the CU transfers the parameters via a reboot.
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4 Operating the Application

4.1 Prerequisites

4 Operating the Application

4.1 Prerequisites

To be able to switch on the drive via the digital inputs, the following points must be

fulfilled:

e If the yellow "SAFE" LED is flashing on the converter, a safety function is active
and the drive cannot be switched on (see chap. 4.2.2).

e When using an IOP, please check that the network icon (i!i) is displayed on
the top right. If the hand icon (Q) is displayed there, press the Hand/Auto
button ().

e When using a BOP-2, please check whether the hand icon (&) is displayed.

If yes, press the Hand/Auto button (&

4.2 Operating the application

The drive is exclusively moved via digital inputs. The HMI is only used for

monitoring.
421 Operating the standard functions
Table 4-1: Standard functions
Terminal Name Function
10.0 On Switching the drive on/off,
(Off2 and Off3 =1 must apply for the operation)
10.1 Off 2 0= Motor immediately switched off, drive spins out
10.2 Off 3 0= Fast stop, motor is decelerated with Off3 ramp down time (P1135) until it
stops
10.3 Ack Rising edge acknowledges a pending error in the drive
10.4 S-Test Starts the self-test of the extended safety-functions of the SINAMICS G120
10.5 0 The setpoint is set to 0.
10.6 n+ The setpoint value is increased
10.7 n- The setpoint value is decreased
SINAMICS G120 at S7-300/400F
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4 Operating the Application

4.2 Operating the application

To switch on the drive, please follow the steps below:

Table 4-2: Instruction — switching on drive

back off) to 0 (10.5).

Steps Action Note / Result
1. Apply 24V to Off2 (10.1) and Off3 The further required control bits for the
(E0.2). operation are permanently set to 1 by
the program.
2. Enter a pulse (switching on and This acknowledges a possibly pending
back off) to Ack (10.3). error message.
The reintegration of passivated safety
modules is also performed.
3. Enter a pulse (switching on and The setpoint is set to 0.

Apply 24V to On (10.0).

The drive switches on.

5. Change the setpoint value with
inputs n+ (1 0.6), n- (10.7) and O

The speed of the motor changes.

(10.5).
6. Remove the 24V from On (10.0). The drive switches back off.
4.2.2 Operating the safety functions

The table below shows via which input what function can be triggered in the

SINAMICS with the example configuration:

Table 4-3: Safety functions

PLC Drive Function Address in the
Terminal Terminal controller

5+25 5+6 STO 11.0 or 119.0

6+16 7+8 SS1 1.1 or 119.1

7+27 16+17 PLC 1.2 0r19.2

8+28 Ack int event. 1.3

9+29 PLC Level Bit0 | 11.4

10+30 PLC Level Bit 1 11.5

Forced dormant error detection

With input 0.4 the internal test of the shut-down method of the converter can be
started. More information regarding this subject can be found in the Safety
Integrated functions manual (see \5\).

SINAMICS G120 at S7-300/400F
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel

4.3 Monitoring and parameter access via operator panel

431 Screens and screen navigation

Figure 4-1: Screen navigation
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SINAMICS G120 at S7-300/400F
Entry-ID: 61450312, V1.1, 08/2014 23



© Siemens AG 2014 All rights reserved

4 Operating the Application

4.3 Monitoring and parameter access via operator panel

4.3.2

Process data exchange

Both screens for the process data exchange access the idb_Process_Data_SFC
data block (DB11). The operator panel supports the process data exchange via
SFC, which has been realized in this application (see chapter 5.1.3). When
selecting a different method, the data block number must be modified accordingly
in the tag assignment in WinCC flexible.

Control and status word

Figure 4-2: Control and status word

SIEMENS

OMIDFF1 OFF2 " OFF3 | Enable operation |

| Operating cond. Enable RF G " Enable setpaint || Ak, Fault

| " Contral by PLC || Drirection rever:all

| MOP up " MOP down || Safety test
STW1 (control word 1)

Ready operation

Operat, enabled

Fault active

Mo SFF3 active

S -an inhibited

n within tolerance

Contral requested

Cornpatison walue

LM,F lirnit

Alatmn active |

| Hald .brake apen | Mator termp, ok n_act ==0 Imverter ternp. ok
25W1 (status word 1)

The bit commands, which you can partially specify via the digital input module, are
displayed in the 16 bit wide control word.

The current state of the converter is given via the also 16 bit wide status word.

The displayed control or status word is identical with that in the respective
Process_Data_... tag table.

SINAMICS G120 at S7-300/400F
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4.3 Monitoring and parameter access via operator panel

Setpoint and actual values

Figure 4-3: Setpoint and actual values

SIEMENS

Setpoint
Speed

Actual values
Spead

rpm

Cutrent

oo ] a

Tarque

oo Jum

The control tags contained in the above screen are identical with those in the
respective Process_Data_... tag table.

Setpoint speed value:
The yellow field, top left, indicates the setpoint speed value that is set via the digital
inputs 10.5 to 10.7 (see Table 4-1) in this example.

Actual values:
The current actual values speed, current and torque are displayed below the speed
setpoint value input.

Control and status word:
To keep an eye on control word and status word, without switching to the
respective screen, they are also given here as a miniature display.

Current messages:

Current faults and warnings are displayed with a respective number. A "0" means,
that no fault or alarm exists. If a message is pending, it is displayed according to
Figure 4-4.

SINAMICS G120 at S7-300/400F
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel

Figure 4-4: Current messages as message numbers

Current messages Current messages
Al armn Fault AT Fault
S ) O R I
shave ressage text showe message text

Tap or click on the message number to display the respective message text.
Figure 4-5: Current messages in plain text

SIEMENS

Setpoint |

STW (control word 1)

Current messages
Alarm Faul

Setpoint e e s |

Speed STW1 (control word 1)

an rorm

show message text

| T

Speed

Current messages
{HISHT T Faulk

rpm
Current

Torque

Nm show message text

Back.

The message text is displayed as long as the message number is pressed.

4.3.3 Safety data exchange

The two figures for the safety data exchange directly access the inputs and
outputs.

The bit commands, which you can partially specify via the digital F input module
and the F-Dls of the converter (see Figure 4-3), are displayed in the 16 bit wide
control word 1.

The safety control word 5 only consists of reserved bytes.

The current state of the safety functions or of the F-Dls of the converter is shown
via the safety status words that are also 16 bit wide.

Note Please note that the signal state "1" (depicted in color) signifies the non-active
function and the signal state "0" (gray) means the active function.

The bits of the SLS threshold are only shown in the safety status word 1 if the
function is active.

The Safety Status/Control words in the following two HMI screens are identical to
those in the watch table “Safety”.
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel

Safety control and status words

Figure 4-6 Safety control and status word 1

SIEMENS

|| sts evereivo

|| sis evel it o

501 pos I| 501 neg

STWI (control word 1)

| Poweer rernowed 551 active

SLS active

Alarmn active

SLS Lewel Bit 1

SDI pos active | SDI neg active

| SLS Lewel Bit 0

STATUS S5M

25W1 (status word 1]

Figure 4-7 Safety control and status word 5

SIEMENS

. B E—

Safety control wvord S

F-DI 0 [5+6] F-DI 1 (F+3)

F-O1 2 (16+17)

Safety status word 5
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel
4.3.4 Parameter access
Reading/writing parameters

Figure 4-8: Reading/writing parameters

SIEMENS

Farnp up time

Farmnp up time 5

Rarnp dowven time |1 ,5 5 Ramp down time (1,5 5

\Write parameters

Read parameters

seleck

I

Transfer status

The control tags contained in the above screen are identical with those in the

respective Parameter_access_... tag table.

Table 4-4: Instructions — writing/reading parameters

Proceed with point 3 in the table.

Write parameters:
When tapping or clicking the yellow

input fields for the ramp up/ramp down
time, a keyboard mask for the value
input opens. Close your input with the
Return key.

Action Remark
1. Select the access type with the "Read The selected access type is displayed
parameters" and "Write parameters" via a bright green button.
buttons.
2. Read parameters:

SINAMICS G120 at S7-300/400F
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel

Action Remark

3. Start the write or read job with the The job status specifies how the job
"Start" button. was completed:

Note: = completed without errors
After a write job the new data is adopted = completed with errors

as read parameters in the white fields in -
" The status relates to the processing of
the left part of the screen. After writing the instructions "RDREC" and

};obufg(ra(tar? enl? t éggger any additional read "WRREC" in FB20 "Parameter_Access"
) P ) for the communication to the 10 device.
For fault diagnostics see /1/.

Fault buffer

The screen displays the fault codes of eight current and eight acknowledged faults,
which are saved in the converter.

CAUTION The fault buffer is read from the drive only together with the parameters.
The displayed values are not actualized automatically and show the fault
buffer of the moment of the last reading of the parameters.

Figure 4-9: Display of fault buffer

SIEMENS

Actual Faults

?Iﬂ b o oo

prass For message text

Acknowledged faults

???b | E

press For message text

The fault codes in the above screen correspond to the control tags V_3 Value_00
(DW18) to V_3 Value_15 (DW48) in the "answer_from_drive" data block (DB103).
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Tap or click on the message number to display the respective message text.

Figure 4-10: Display of fault buffer message in plain text

SIEMENS

Actual faults

press For message text

Acknrwicdycd faults
o Jo o Jo o ]

press For message text

The message text is displayed as long as the message number is pressed.
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5 Functional Mechanisms of this Application

Program overview

Figure 5-1: Block structure (overview)

System blocks

Program OB 1 _FB10
resources “CYCL_EXC* Simulation

DB 10
“idb_Simulation*

FB 1x
“Process_Data_..."

DB 1x
“idb_Process_Data_..."

DB 100
“write_drive_parameters”

DB 101
“read drive parameter”

Instruction
“RDREC*

. B 1 %
DB 20

“idb_Parameter_Access"

DB 103
“answer from drive*

Instruction
FB 20 “WRREC*
“Parameter_Access" |:> T

y s

STEP 7 OB 35 FB1
Safety “CYC_INT5" ,Main_Safety"

DB 1
“,Main_Safety_DB*“

The SIMATIC program consists of four areas:

e Simulation
In this area, the control signals are created for the converter, which are then
transmitted as process data to the drive.

e Process data exchange
In this area, the process data for the converter is transmitted (e.g. one
command and setpoint) or received (status and actual values)

e Parameter access
In this area, the parameters from the converter are accessed.

e Safety program
In this area the failsafe program is processed.

Note The two communication areas, process data and parameter access, are
independent from each other and can each also be used individually.

SINAMICS G120 at S7-300/400F
Entry-ID: 61450312, V1.1, 08/2014 31



© Siemens AG 2014 All rights reserved

5 Functional Mechanisms of this Application

5.1 Functionality of process data exchange

5.1

511

5.1.2

Functionality of process data exchange

Figure 5-2: Block structure of process data exchange

System blocks

Program
resources

OB 1
“CYCL_EXC"

FB 20
“Parameter_Access"

FB 10
“Simulation*

1L

DB 10
“idb_Simulation”

T

FB 1x
“Process_Data_..."
‘ DB 1x l

idb_Process_Data_...;

e ———

. B

“WRREC*

T

Instruction
“RDREC*

b
b

1

13

y s

DB 20

“idb_Parameter_Access"”

STEP 7
Safety

OB 35
“CYC_INT5"

FB1
.Main_Safety"

J L

DB 1
“,Main_Safety_DB*

“write_drive_parameters”

DB 100

“read drive parameter”

DB 101

DB 103
“answer from drive*

The process data contains values which are regularly exchanged between
controller and converter. These values are at least the control and status word as
well as the setpoint and actual value. Selecting the telegram type specifies the
exact length and structure.
The "Siemens Telegram 352, PZD 6/6" telegram type used in the example
exchanges 6 words in both directions.

Accessing process data in the user program of the controller

At the start of the cycle, the operating system of S7-300/400 stores the (user) data
received by the converter in the 1/O input area of the CPU and transmits the data
stored in the I/O output area to the converter at the end of the cycle. In the user
program, the data can be accessed by copying from or into the 1/O area.

The address areas used are defined with the device configuration. See steps 15-16

in Table 6-1.

Standardizing the setpoint and actual values

The setpoint and actual values are transferred as standards. The standardization
and reference values are stored in parameters P2000 to P2006 of the

SINAMICS G120.
16384dez = 4000hex = 100% applies here, with 100% referring to the reference
value for the transferred variable.
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5.1 Functionality of process data exchange

Example:

If P2000 (reference speed or reference frequency) is 1500 1/min and if a speed
of 500 1/min shall be run, then 33% or 5461dec must be transferred.

Further information is available in chapter 6 "Configuring the field bus" in the
operating instructions (\5\) of SINAMICS G120.

51.3 Transfer methods
To copy the process data into or from the I/O area, the following methods can be
used depending on the requirements:
1. Load and transfer command (STL) or "MOVE" (FBD and LAD)
2. Instructions "DPRD_DAT" / "DPWR_DAT"
3. The instructions "PNIO_SEND" / "PNIO_RECV" for the use of a CP 343-1
All three methods are contained in the example program. However, in OB1 only the
method with "DPRD_DAT" / "DPWR_DAT" is called up.
Load/transfer or MOVE

The simplest way is using load and transfer commands (STL) or "MOVE" (FBD and
LAD). This ensures consistency for each command (1, 2 and 4 bytes) and hence
also the consistency within the individual elements, such as control word and
setpoint value.

However, the individual elements can origin from different bus cycles or occur in
different bus cycles.

However, for the applications for which the SINAMICS G120 is usually used, this is

sufficient.

FB 13 "Process_Data_LT" in the example program illustrates the use of this
method in STL and the FB 14 "Process_Data_MOVE" in FBD/LAD.

"DPRD_DAT" / "DPWR_DAT"

As opposed to the load, transfer or MOVE command, these instructions ensure that
the consistency is maintained across the entire process data, i.e. all elements of
the process data of a slave are transferred from the same bus cycle or are
transferred within a bus cycle. This is necessary, e.g. to enable a distributed
synchronization. In the example program, all of the 6 words are copied

consistently.

Using "DPRD_Dat" / "DPWR_Dat" has no disadvantages, apart from the necessary
use of more complex instructions, and a slightly longer processing duration than for
the respective load, transfer or MOVE commands which are often avoided by
newcomers to programming.

In the "Instructions" task card of the TIA Portal you will find the instructions under

> Extended Instructions
> Distributed 1/0
> Others

FB11 "Process_Data_SFC" in the example program shows the use of this method.
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5.1 Functionality of process data exchange

"PNIO_SEND" / "PNIO_RECV"

When using a CP 343-1, it is mandatory that the process data is transferred with
the instructions "PNIO_SEND" / "PNIO_RECV". The consistency is provided
across the entire process data. In the "Instructions" task card of the TIA Portal you
will find the instructions under...

> Communication
> Communication processor
> Simatic NET CP

When compiling the block that contains the instructions, STEP 7 generates the
system blocks' FC1 ("PNIO_SEND") and FCO ("PNIO_RECV").

FB12 "Process_Data_CP" in the example program shows the use of this method.

Note When using a CP 343-1 only the standard process data exchange is possible.
The parameter access and the transfer of safety-related signals are not possible.
For these functions you have to use a local CPU interface for the S7-300.

'in the project navigation under the CPU in the
> Program blocks > System blocks > Program Resources folder
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5.1 Functionality of process data exchange

5.1

4

Control and status word

The control and status word has already been defined. The subsequent figures
illustrate the control and status word when selecting the "SIEMENS Telegram 352,

PZD -6/6" telegram type.

Figure 5-3: Control word of the "SIEMENS telegram 352, PZD -6/6" telegram type

Bit [ Value | Significance Comments

o (o OFF1 Motor brakes with the ramp-down time p1121 at
standstill (T < frme) the motor s switched off.

1 ON With a positive edge, the inverter goes into the "ready”
state, with additionally bit 3 = 1, the inverter switches on
the motor.

1 |0 OFF2 Switch off motor immediately, motor coasis to a
standstill,

1 Mo OFF2 —

2 |0 Quick stop (OFF3) Quick stop: Maotor brakes with the OFF3 ramp-down
time p1135 down to standstill.

1 Mo quick stop (OFF3)

3 [0 Disable operation Immediately switch-off motor (¢cancel pulses).

1 Enable operation Switch-on motor (pulses can be enabled),

4 (0 Lock ramp-function generator The ramp-function generalor output is set to 0 (quickest
possible deceleration).

1 Operating condition Ramp-function generator can be enabled

5 |10 Stop ramp-function generator The output of the ramp-function generatar is “frozen".

1 Ramp-function generator enable

G (0 Inhibit setpoint Motor brakes with the ramp-down time pl1121.

1 Enable setpalnt Motor accelerates with the ramp-up time p1120 to the
Selpoint,

7ol Acknowledging faults Fault is acknowledged with a positive edge, If the ON
command is still active, the inverer switches o"closing
lockout™ state.

B Mot used

9 Mot used

1010 PLC has no master control Process data invalid, "sign of life" expected.

1 Master control by PLC Control via fieldbus, process data valid.

1|1 Direction reversal Setpoint s inverted in the inverter.

12 Mot used

13 |1 MOF up The setpoint stored in the motorized potentiometer is
increased.

14 11 MOF down The setpoint stored in the motorized potentiometer is
decreased.

15 |1 Start forced checking procedure Starts the forced checking procedure of the inverter's
safety functions

Note A control word for which all bits are 0 is rejected as invalid by the converter.

Therefore, at least bit 10 must always be set.

Normally, bit 15 is not assigned in telegram 352. However, in this example the
signal for starting the safety function check was assigned to this bit.
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Figure 5-4 Status word of the "Siemens Telegram 352, PZD 6/6" telegram type

Bit | Value | Significance Comments

0 |1 Ready for switching on Power supply switched on; electronics initialized;
pulses locked.

1 |1 Ready for operation Motar is switched on (ON1 command present), no
active fault, motor can start as soon as "enable
operation” command is issued. See control word 1,
bit 0.

2 |1 Operation enabled Motor follows setpoint. See control word 1, bit 3.

3 |1 Fault present The inverter has a fault.

4 |1 OFF2 inactive Coast to standstill not activated (no OFF2)

5 |1 OFF3 inactive No fast stop active

6 |1 Closing lockout active The motor is only switched on after a further ON1
command

7 |1 Alarm active Motor remains switched on; acknowledgement is
not required; see r2110.

8 |1 Speed deviation within tolerance range | Setpoint/actual value deviation within tolerance
range.

9 |1 Control requested The automation system is requested to assume
control.

10 |1 Comparison speed reached or Speed is greater than or equal to the corresponding

exceeded maximum speed.

11 |0 I, M or P limit reached Comparison value for current, torque or power has
been reached or exceeded.

12 |1 Holding brake open Signal to open and close a motor holding brake.

13 |0 Alarm motor overtemperature -

14 |1 Motor rotates forwards Internal inverter actual value > 0

0 Motor rotates backwards Internal inverter actual value <0
1511 No alarm, thermal
power unit overload
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5.1.5 FB 11 "Process_Data_SFC"

This FB shows the access to the process data with the use of the "DPRD_DAT" /
"DPWR_DAT" instructions. It is called up cyclically in OB1.

Figure 5-5: FB 11 "Process_Data_SFC"

"idb_Process_
Data_5FC"

WB11

"Process_Data_SFC”

- =—EN

control_word

setpoint

address

ref speed_
p2000

ref_current_
p2002

ref_torque_
p2003

status_word
actual_speed
actual_current
actual_torque
actual_alarm

actual_fault
Return_Value_
RD
Return_Value_
ViR

ENO —

Table 5-1: Networks of FB 11 "Process Data_SFC"

Network

Function

Initialize the temp area #Indata

The 10 address of the drive (INT) is copied to a temporary WORD tag in
order to adjust the data type.

The process data is copied from the 1/O area into the temporary #InData data
area using the "DPRD_Dat" instruction.

Status word, warning and faults are copied from the temporary #InData data

area to the respective block outputs, and the current actual values (WORD)
are copied into temporary tags (INT) for data type adjustment.

The current speed is converted into REAL format by calling FC10.

The current electrical current is converted into REAL format by calling FC10.

The current torque is converted into REAL format by calling FC10.

S| |X|N| e 9

The setpoint (REAL) is converted into the standardized WORD format by
calling FC11.

Control word and setpoint (WORD) are copied to the temporary #OUTData

12.

data area. 0 is written to the remaining 4 words.

13.

The process data is copied from the temporary #OutData data area into the
I/0O area using SFC 15 "DPWR_Dat".
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5.1.6 The FB 13 "Process_Data_LT" and FB 14 "Process_Data_MOVE"

These FBs illustrate the access to the process data with load/transfer commands
(STL) or MOVE commands (FBD/LAD).

They are not called in the program example, since FB 11 "Process_Data_SFC"
with the same function is used there.

Figure 5-6 FB: 13 "Process Data_LT" or FB 14 "Process Data_ MOVE"

%DE13 %WDB14
"ldl_Process_ "ldl_Process_
Data_LT" Data_MOVE"
%FB13 %FB14
"Process_Data_LT "Process_Data_IMOVE"
— EN status_word — EN status_word
actual_speed actual_speed
actual_current actual_current
control_ward actual_torque control_ward actual_torque
actual_alarm actual_alarm
actual_fault actual_fault
setpaint END — setpaint END —

Table 5-2: Networks of FB 13 "Process Data_LT"

Network Function

1. Status word, warning and faults are copied from the #InData I/O area to the
respective block outputs, and the current actual values (WORD) are copied
into temporary tags (INT) for data type adjustment.

The current actual values are converted into REAL format by calling FC 10.

Control word and setpoint are (after conversion to the standardized WORD
format by FC 11) copied to the I/O area.

Table 5-3: Networks of FB 14 "Process_Data_MOVE"

Network Function
1. Status word, warning and faults are copied from the 1/O area to the
5 respective block outputs, and the current actual values (WORD) are copied
) into temporary tags (INT) for data type adjustment.
3. The current speed is converted into REAL format by calling FC10.
4. The current electrical current is converted into REAL format by calling FC10.
5. The current torque is converted into REAL format by calling FC10.
6. Control word and setpoint are (after conversion to the standardized WORD

format by FC11) copied to the I/O area.
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5.1.7 FB 12 "Process_Data_CP"

This FB shows the access to the process data when using a CP343-1.
It is not called in the program example, since the device configuration used in the
example does not contain a CP343-1.

PNIO devices that are addressed via a CP343-1 require the use of this method.

Figure 5-7: FB 12 "Process_Data_CP"

“WDB12

“idb_Process_

Data_CF"
“%FB12

“Process_Data_CF"

—EN

control_word

setpoint

address status_word

ref speed_ actual_speed
p2000 actual_current
ref_current. actual_torque
p2502 N actual_alarm
ref_torque_ actual_fault — -
p2003 END —

Table 5-4: Networks of FB 12 "Process_Data_CP"

Network

Function

Initialize the temp area #Indata

The IO address of the drive (INT) is copied to a temporary WORD tag in
order to adjust the data type.

The process data is copied from the 1/O area into the temporary #InData data
area using FC 2 "PNIO_RECV".

e  Status word, warning and fault are copied from the #InData temporary
data area to the respective block outputs.

e The current actual values (WORD) are copied into temporary tags (INT)
for data type adjustment.

The current speed is converted into REAL format by calling FC10.

The current electrical current is converted into REAL format by calling FC10.

The current torque is converted into REAL format by calling FC10.

The setpoint (REAL) is converted into the standardized WORD format by
calling FC11.

11.

Control word and setpoint (WORD) are copied to the temporary #OUTData

12.

data area, and 0 is written to the remaining 4 words.

13.

The process data is copied from the temporary #OutData data area into the
I/O area using FC 1 "PNIO_SEND".
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5.2

Note

5.21

Parameter access functionality
Figure 5-8: Block structure of parameter access
System blocks

Program OB 1 _FB10
resources “CYCL_EXC* Simulation

DB 10
“idb_Simulation”

FB 1x
“Process_Data_..."

DB 1x
“idb_Process_Data_..."

DB 100
“write_drive_parameters”

Instruction

FB 20 “WRREC*
( “Parameter_Access" T
Instruction

STEP 7 OB 35 FB1
Safety “CYC_INT5* ,Main_Safety"

J L

DB 1
“,Main_Safety_DB*

DB 101
“read drive parameter”

DB 103
“answer from drive*

y s

Acyclic parameter access occurs parallel to the cyclic process data exchange. This
saves resources, since the connection is only established on demand, i.e. when a
parameter is to be accessed.

In the controller, the "Write data record" and "Read data record" functions must be
used for this. Data record 47 must always be used.

Writing data record 47 sends a job to the converter which performs the job and
provides a response. Reading data record 47 makes the response of the converter
available in the controller so it can be evaluated.

The instructions "WRREC" and SFB 52 "RDREC" are used in the controller for
reading and writing data records.

Since "WRREC" and "RDREC" cannot be used with CP343-1, accessing the
parameters when using the CP is not possible.

Job and response structure

The structure of the jobs and responses can be found in Chapter 7.3.2.1
"Configuring the fieldbus, PROFIdrive profile for PROFIBUS and PROFINET,
acyclic communication" in the manual (\5)).
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Note

5.2.2

Since the structure of the data record to be sent or received depends on the
number of jobs and their number format, a generally valid structure cannot be
used.

The DBs "read/write_drive_parameters"” and "answer_from_drive"

The job to access a parameter consists of at least 10 words. Therefore, the job
should be assembled in a DB or in the memory area. In this example, this is
performed using DB 101 "read_drive_parameters" and DB 100 "Write Drive
Parameter".

The response by the converter also consists of several words. Therefore, the
example uses DB 103 "answer_from_drive".

A job may contain the access to several parameters. Since the length of the data to
be transferred per job depends on the number and data types of the converter
parameters, no generally valid structure can be devised.

Therefore, in this example, only the ramp up and ramp down times (P1120 and
P1121) and a part of the fault memory (P945.x) is accessed. The job to read the
parameters is stored in DB 101 "read_drive_parameters". The job to write them is
stored in DB 100 "write_drive_parameters".

The response of the converter is copied to DB 103 "answer_from_drive". The
structure contained therein corresponds to the structure for a successful reading of
the parameters.

Figure 5-9: DB 100 for writing the ramp up and ramp down times

G120_at_S7-300F-PN » PLC_1 [CPU 315F-2 PN/DP] » Program hlocks » write_drive_parameters [DB100]

L=aN I T

$¥ oy 20 T

write_drive_parameters

Narne Data type Offset | Startwalue Retain Visible in ... Cornment
<00 - Static
| = H_FReference | BB 0.0 0 ]| ™ HEAD: Reference number
] = H_Request_ID Byte 10 Balex2 =] = HEAD:
< = H_Axis Byte 20 B#l6H] v =] HEAD: A
< = H_Murnber_sf_parameters  Byte 3.0 Ex16%2 @ @ HEAD: Murnber ad parameters to transfer
< = A1 _Attribute Byte 4.0 E&16#10 =] = pararmeter value
Il = A_1_Murmber_of_indices Byte 5.0 1] @ E od elernents (0 to 234)
<l = A_1_Pararmeter_nurmber Int &.0 1120 @ E s Parameter number
] = _Index Int 8.0 ] )] ] ndex nurmber
] = A tribute Byte 10.0  EBFIEEI0 @ E 5 16&10= pararneter value
< = A_2_Murnber_of_indices Eyte 1.0 0 =) ] st Murnber od elements (0 to 234)
< = A_2_Parameter_nurnber Int 120 1121 E E ress: Farameter number
a5 = A2 Index Int 140 0 @ - . number
< = V_1_Farmat Byte 160  EBF1cxE Ramp up time 10s f pararmeter value
< = Vo1 _Murnber_of_index_valu Byte 17.0  B&1E#] g E Value: Numnber of indexvalues
< = V_1_value Real 180 = - T ilug
<l = _Farrmat Byte 220 EBFlems gRamp down tlme 153 rameter value
a0 = _Murnber_of_index_valu Byte 230 EB#I&#] E Walue: Humnber of index values
] = W2 Value Real 240 @ E Walue: Parameter value
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Figure 5-10: DB 101 for reading the ramp up and ramp down time and 16 values of the fault memory

G120_at_S7-300F-PN » PLC 1 [CPU 315F-2 PN/DP] » Program blocks * read_drive_parameters [DB101]

TR
read_drive_parameters
MNarne Data type Offset Startwalue Retain Wisible in .. Cormment
1 <@ - Static

2 4a- H_Reference o =] =] HEAD: Reference number

3 s e H_Request_ID Byte 1.0 Exlez1 E @ HEAD: Request D 1=read, 2=write

4 |qn = H_Axis Byte 20 BHIEH] )] ] HEAD: Allways 1 far SINAMICS G120

5 |am= H_Murnber_of_pararneters Byte 3 BZ1653 E @ HEAD: Murnber of pararmeters to transfer
6 | = A1 _Attribute Byte 4.0 EZ16&10 E E C16#10= parameter valus

7 |l m A_1_Murnber_of indices  Byte 5.0 1] E E lurriber od elerments (0 to 234)
8 4= A_1_Farameter_number | Int 5.0 1120 E @ : Pararmeter number

9 |4 = A_T_Index Int g 1] E E Cndex number

10 g = A_Z_Atribute Byte 100 BHF16=10 E @ C16&10= parameter value

11 |gQ = A_2_MNurnber_of_indices  Byte 10 o E @ CMumber od elements (0 to 234)
12 g0 = A_2_Farameter_number  Int 120 1121 E E - Farameter number

13 Q] = A_2_Index Int 140 0 E @ s Index number

14 |0 = A_3_Attribute Byte 16.0 EB#F16x10 E E C16#10= parameter valus

15 0 = A_3_Murnber_of_indices  Byte 17.0 B#16%16 E E CHumber od elements (0 to 234)
16 +q0 = A_3_Parameter_number | Int 18.0 945 E @ :Parameter number

17 |0 = A_3_Index Int 200 0 E E Cndex number

Figure 5-11: DB 103 for the response of the converter (read job)

G120_at_S7-300F-PN » PLC_1 [CPU 315F-2 PN/DP] » Program blocks » answer_from_drive [DB103]

S be EE 7

answer_from_drive

Marmne Data type Offset Startwalue Retain Visible in ... Comment
1 40 - Static
2 = H_Reference | BE 0.0 0 ™) = HEAD: Referance number (mirrored)
3 gl e H_Response_ID Byte 1.0 L] E @ HEAD: Response |D: 8xh=errar, Oxh=ok
4 41 m= H_#xis Eyte 20 0 7] ] HEAD: Allvays 1 for SINAMICS G120
5 4O = H_Nurmber_of_parameters  Byte 3.0 L] E @ HEAD: Murnber od parameters to transfer
6 |40 = W_1_Format Byte 4.0 u] E E Walue: Format of parameter valus (d4h=2rror)
7 4m= WV_1_Murnber_sf_index_valu Byte 5.0 0 E @ Walue: Murnber of index values
8 |q0 = W_1_Value Real 6.0 0.0 E @ Walue: Parameter valus
9 |a= V_2_Farmat Byte 100 © E E Walue: Farmat of parameter valus
10 |4gq0 = W_2_Murnber_of_index_valu Byte 110 o0 E @ walue: Murmber of index values
11 |0 = W_I_Value Feal 120 0.0 E @ Walue: Parameter valus
12 |-a] = W_3_Format Byte 16.0 0O E @ Walue: Farmat of parameter valus
13 q] = W_3_Murmber_of_index_valu 170 © E @ “Walue: Murnber of index values
14 a0 = W_3_Value_0o 180 © E E Walue: Parameter value
15 |0 = W_3_Value_01 200 0O @ @ Walue: Parameter value
16 <0 = W_3_Value_0Z 220 0 E @ Walue: Parameter valus
17 |41 = V_3_Value_03 240 0 =] =] Walue: Parameter value
18 |qQ = W_3_Value_od4 26,0 0O E @ walue: Parameter value
19 |40 = W_3_Value_05 28 0 7] ] Walue: Parameter value
20 |0 = W_3_Value_0@ 300 © @ @ Walue: Parameter value
2] |0 = W_3_Value_07 320 0 E @ value: Parameter value
22 |40 = V_3_Value_0g 40 0 =] =] Walue: Parameter value
23 |0 = W_3_Value_o9 360 0O E @ walue: Parameter value
24 44 = W_3_ Value_10 38 0 7] ] Value: Parameter valus
25 |-q0 = W_3_Value_11 400 0 @ @ Walue: Parameter value
26 |0 = W_3_Value_1Z 420 0 E @ Walue: Parameter valus
27 |41 = W_3_Value_13 440 0 =] =] Walue: Parameter value
28 |0 = W_3_Value_14 46.0 0 E @ Walue: Parameter value
20 |4qQ = V_3_ Value_15 420 0 7] ] Value: Parameter valus
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5.2.3 FB 20 "Parameter_Access'

In the example, the parameters are accessed in FB 20 "Parameter_Access". It is

called cyclically in OB 1.

Figure 5-12: FB20 ,Parameter_Access"

%DB20
"ldb_Pararmeter_
®FB20
"Parameter_Access"
busy —

dong =—

— EN EITar =—

— Read_Writz actual_Rarmp_

—_—Start tirne_up
Rarnp_time_up actual_Rarmp_
Rarmp_time_ time_dawn
down ENG =

Table 5-5: Interface assignment of FB 20 "Parameter_Access"

Name Type Function
Inputs
Read_Write BOOL 0= Read parameters
1= Write parameters
Start BOOL A rising edge starts the transfer, the FB
automatically sets the signal back to 0
Ramp_time_up REAL Ramp up time to be written
Ramp_time_down REAL Ramp down time to be written
Outputs
busy BOOL Access in progress
done BOOL Access successful
error BOOL Access aborted with an error
actual_Ramp_time_up REAL Read ramp up time
actual_Ramp_time_down REAL Read ramp down time

Setup

The FB 20 "Parameter_Access" consists of two parts:
e a step chain which controls the sequence of the parameter access.

(Networks 1 to 9)

e call of the system functions "Write data record" or "Read data record".

(network 10).
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Step chain

The individual steps of FB 20 "Parameter_Access" are represented in the following
graphic. The possible transitions between the individual steps are also displayed
there.

Figure 5-13: Step chain parameter access

START

0
Wait for start |@—————————————————
trigger

7
Check for

errors, copy
output

rising START signal other faults

6

Check result
of RDREC

not ready fault

receiving finished

5
Wait forend «€«— —
of RDREC

2
Wait for end
of WRREC

sending finished

other faults

3
Check result
of WRREC

4

sending successful —p» Start RDREC

not ready fault

In the individual states of the step chain, the following functions are executed:

Table 5-6: Function of the states of FB 20 "Parameter_Access"

State Function

0 Wait for start trigger | It is waited for a rising edge of the "Start" signal.

If it is detected, all output signals are deleted, "busy" is set
and step 1 is activated.

1 Start WRREC The "Start" signal is reset, the "REQ" signal of the "WRREC"
instruction is set and step 2 is activated.
2 Wait for end of It is waited until the "BUSY" signal of the "RDREC"
WRREC instruction becomes 0 again. Then step 3 is activated.
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State Function
3 Check result of It is checked whether the data record was written
WRREC successfully.

If yes, the "REQ" signal of the "WRREC" instruction is
deleted again and step 4 is activated.

If the "WRREC" instruction reports error 16#DF80_B500
(peer not ready), step 3 is activated again so that "WRREC"
repeats the job.

If a different error has occurred, the "REQ" signal of the
"WRREC" instruction is deleted, an internal error bit is set
and step 7 is activated.

4 Start RDREC

The "REQ" signal of the "RDREC" instruction is set and step
5 is activated.

5 Wait for end of
RDREC

It is waited until the "BUSY" signal of the "RDREC"
instruction becomes 0 again. Then step 6 is activated.

6 Check result of
RDREC

It is checked whether the data record was read successfully.
If yes, the "REQ" signal of the "RDREC" instruction is
deleted again and step 7 is activated.

If "RDREC" reports error 16#DE80_B500 (peer not ready),
step 5 is activated again so that the "RDREC" instruction
repeats the job.

If a different error has occurred, the "REQ" signal of the
"RDREC" instruction is deleted, an internal error bit is set
and step 7 is activated.

7 Check for errors,
copy outputs

It is checked whether one of the internal error bits is set or
whether an error bit has been set in the response of the
converter.

In the event of an error
- the "error" output parameter of FB 20 is set,
the "busy" output parameter of FB 20 is deleted,
- 999999.9s is output as read time and
step 0 is activated.

If no error bit has been set, the read times are output, the
"busy" output parameter of FB 20 is deleted and step 0 is
activated.

Calling the system functions "Write data record" or "Read data record”

Once the currently required control bits have been set in the sequence chart of FB
20 "Parameter_Access", the "WRREC" instruction for writing the data record and
the "RDRE" instruction for reading the data record are called in network 10. They
can be found in the "instructions" task card of the TIA Portal under...

> Extended Instructions

> Distributed 1/0

Via the "Read_Write" input variable it is selected which of the two calls enables the
"WRREC" instruction. Both calls only differ in which DB is sent to the drive: the one
to write parameters or the one to read parameters.

SINAMICS G120 at S7-300/400F
Entry-ID: 61450312, V1.1, 08/2014

45




© Siemens AG 2014 All rights reserved

5 Functional Mechanisms of this Application
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5.3

5.3.1

5.3.2

Safety functionality

Figure 5-14: Block structure of safety functions

System blocks

Program
resources

OB 1
“CYCL_EXC"

0

FB 10
“Simulation*

o B

DB 10
“idb_Simulation”

FB 1x
“Process_Data_..."

DB 1x
“idb_Process_Data_..."

DB 100
“write_drive_parameters"”

Instruction

FB 20 |:> “WRREC*
“Parameter_Access" T
|:> Instruction

“RDREC*
i I 3
DB 20

“idb_Parameter_Access"

DB 101
“read drive parameter”

DB 103
“answer from drive*

y s

FB1
,Main_Safety"

J L

DB 1
“,Main_Safety DB",

STEP 7 OB 35
Safety “CYC_INT5*

Configuration/settings

To be able to enable the transfer of safety-related data with PROFIsafe, two steps
have to be performed.

S7-CPU

The PROFIsafe Telegram 30 or 900 is inserted when configuring the telegrams
of the SINAMICS G120 under "Devices and Networks". The telegram 30
enables the use of the standard safety functions of the SINAMICS G 120, the
telegram 900 that of the extended safety functions and the transmission of
failsafe inputs of the SINAMICS G120.

SINAMICS G120

Enabling the PROFIsafe telegram is performed automatically by using the
respective safety functions.

If the PROFIsafe telegram 900 was used for the configuration of the S7-CPU,
the transmission of the F-DI signal states has to be enabled.

FB 1 "Main_Safety"

When programming the safety-related program parts, only the normal restrictions
and programming rules for distributed safety have to be observed.

The F program of the example (FB 1) is limited to linking each signal of a safe input
of the SINAMICS G120 to a binary signal of the F-DI module "and", and to use the
result to control/disable a safety function.
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Furthermore the passivation bits of the F-DI module and the drive are read in and
the acknowledgement signal is used for the reintegration of the two ’'modules’.

The safety bits of the converter can be accessed just as the bits of F-DI/DOs in the

safety program:

¢ In the example the input bytes 16 and 17 receive the PROFIsafe status word 1
and the input bytes 18 and 19 receive the PROFIsafe control word 5 of the

PROFIsafe telegram 900.

¢ In the example, the PROFIsafe control word 1 of the PROFIsafe telegram 900
is sent to the drive via the output bytes 16 und 17.

5.3.3 Safety control and status words

Figure 5-15 Safety control word 1

Bit Meaning

Comment

0 STO 1 | STQ is deselected
0 | STOis selected
1 551 1 | SS1is deselected
0 | SS1is selected
2,3 Reserved
SLS 1 | SLS is deselected
0 | SLS is selected
56 Reserved
7 Internal event ack 1 | Acknowledge serious safety function faults with a
signal change 1 -0
0 | Do not acknowledge faults
8 Reserved
SLS-level, bit0 Selection of the SLS Bit 10 | Bit 9
level Level 1 0 0
10 |SLSHevel, bit 1 level 2 0 !
level 3 1 0
level 4 1 1
11 Reserved
12 SDI Positive 1 | SDI with positive direction of rotation is deselected
0 | SDI with pasitive direction of rotation is selected
13 SDI Negative 1 | SDI with negative direction of rotation is deselected
0 | SDI with negative direction of rotation is selected

14, 15 | Reserved

The safety control word 5 only consists of reserved bits.
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Figure 5-16 Safety status word 1

Bit Meaning Comment
0 Power removed STO is active
0 |STOis not active
1 S51 active 1 |SS1is active
0 |S51is not active
2,3 Reserved
SLS active 1 |SLSis active
0 | SLSis not active
56 Reserved
7 Internal Event 1 | The converter has detected a severe fault in the
safety functions.
0 | Fault-free operation
8 Reserved
9 SLS-level, bit 0 Active 5LS level Bit 10 | Bit9
Level 1 0 0
10 SLS-evel, bit 1 level 2 0 1
level 3 1 0
level 4 1 1
11 Reserved
12 SDI positive active 1 | SDI positive direction of rotation is active
0 | SDI positive direction of rotation is not active
13 SDI negative active 1 | SDI negative direction of rotation is active
0 | SDI negative direction of rotation is not active
14 Reserved
15 Status SSM 1 | Speed is within the SSM limit value
0 | Speed is outside the SSM limit value

Figure 5-17 Safety status word 5

Bit Meaning Comment SINAMICS SINAMICS
G120 G120D

0 Reserved -

7

8 Status of fail-safe inputs 0 [ LOW signal (0 V) At terminals 5 At pins X7.2
1 | HIGH signal (24 V) and 6 and X7.4

9 0 [ LOW signal (0 V) At terminals 7 At pins X8.2
1 | HIGH signal (24 V) and 8 and X8.4

10 0 [ LOW signal (0 V) At terminals 16 | At pins X9.2
1 | HIGH signal (24 V) and 17 and X9.4

11 Reserved -

15

5.3.4 PROFIsafe addresses

The PROFIsafe addresses (F source address, F destination address) are used to
uniquely identify source and destination. They have to be unique across the
network and station. In order to prevent incorrect configuration, they are uniquely
assigned automatically across the station in the TIA Portal when placing an F
module in the work area of the device or network view. In the event that several
PROFINET IO systems and/or DP master systems have to be operated in a
network, you have to set the "Basis for PROFIsafe addresses" parameter
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5 Functional Mechanisms of this Application

5.3 Safety functionality

(parameter in the object properties of the F-CPU) before placing the F 1/O in the
various stations of a network in order to uniquely assign the PROFIsafe addresses.

F-DI module

The F destination address has to be set on the F-DI module with a ten-pin DIP
switch according to the configuration in the TIA Portal.

Drive

Within the framework of the configuration of the safety functions of the SINAMICS
G120 with STARTER, the F destination address has to be set according to the
configuration in the TIA Portal.

Details for setting the PROFIsafe addresses can be found in the step tables in
chapter 6 "Configuration and Settings".

SINAMICS G120 at S7-300/400F
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6 Configuration and Settings

6.1 Configuring the S7-300/400 controller

6 Configuration and Settings

Note If you only wish to download and commission the example program, please
follow the instructions in chapter 3 "Setting up and Commissioning the
Application".

The step tables below describe what you have to do if you do not want to or cannot
use the sample code and you want to or have to configure SINAMICS G120 and
SIMATIC S7 CPU yourself.

6.1 Configuring the S7-300/400 controller

This chapter describes how the S7-300/400 must be configured for the example
program. This chapter does not discuss integrating the operator panel or
programming the S7-300/400.

The screenshots below use a general STEP 7 project name: "G120_at_S7". In

Note
this example, this stands for "G120_at_S7-300F-PN".

Requirements

The STEP 7 software according to Table 2-2 is installed on your development
system.

Table 6-1: Instruction for configuring the S7-300/400 controller

No. Action Remarks

1. Start the TIA Portal.

Go to project view if the portal
view has opened.

SIEMENS Totally Integrated Automation

2. Create a new project. Assign a
project name and select a
storage path.

EHQQ

» [ Onlina-Zugang=
» (B SIMATIC Card Reader

v | Detailansicht

Narne

> | sprachen &Re...
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6 Configuration and Settings

6.1 Configuring the S7-300/400 controller

No. Action

Remarks

3. Insert your CPU.

Make sure that the firmware
versions match.

Used in the example project:

CPU 315F-2 PN/DP
(6ES7 315-2FJ14-0ABO0)

Th Siemens - G120_at 57

3 (% save project =

Devices

EQO

Add new device

Frajzct  Edit  isw Insert Online  Optiens  Teals ¥

Totally Integrated Automation
PORTAL

~ | Find and replace

FLC
~ | Detal
Hu
Neme| —
[
4 Port|
PC systems

~[@rLe

[3]

Device

Orderno.

version

Description

Wark memory 512 KB 0 05ms/1000 instructions; I
FROFINET connection: 57 Cormmunication

(lwadable FE</FCs). FROFINET 10-Contraller.

supperts FTIRT, PROFINET interface and 2 ports,

MRF; FROFINET CBA FROFINET CBA-Praxy. TCRIF
transpart protacal; combinzd MPIDF connection

(MPI or DF master or OF slave): multitier
configuration up to 32 modules, constant OF bus

cycle time; routing firmyware V3.2, can be used

far safety applications: supparts PROFlsafe V2

4, Open the "Properties” in the
device configuration of the CPU
and check the PROFIsafe
address basis in the "Failsafe"
menu item.

In the example project: ,0"

The value 0 signifies that the
automatic assignment of the
PROFIsafe destination

addresses starts from address 0.

General

l\ﬁprq ties I} Info 0 &) Diagnostics
1

¥ General

Catalag infarmatian

satign & Mainte
~ Fail-safe
. 2

F-pararnster
~ MPUDF interface [x1]
» General
WMFl address
Clock

Diagnostics addresses
~ FROFINET intefacs [x2]
b General
F-pararneter
Ethernet addresses

Fail-safe
F-activation
F-capability activated
Disable F-activation
F-parametar

Base for PROFIsafe addresses

Default F monitoring time for
central Fllo [150 ms |

5. Configure the PROFINET
interface.

Go to "Ethernet addresses" in
the tree. Select "Set IP address
in the project" and enter the
desired IP address.

Add a new subnet and select it.

J General

I ngpelties Iillnfo 1| Diagnostics
1

~ General
Catalog infarmation
Identification & Mainte
- Fail-safe
F-activation
F-paramneter
~ WFIDF interface [x1]
b General
WMF address
Clock

Diagnostics addresses
w FROFINET intsrface [x2]
» General

l Ethemet addresses '
L o i

Operating made

Caa | i [l

Ethemet addresses

Interface networked with

4

Subnet
Add new subnet

@ SetIPaddress inthe project
IFaddress | 192 . 168 . 0 . 1

Subnet mask

IP protocol

[ Use IProuter

() setIP address using a differznt method

6. Check the time interval of the
cyclic interrupt in OB 35 that is
used for the safety program.

In the example project:
100 ms (default value)

SINAMICS G120 at S7-300/400F
Entry-ID: 61450312, V1.1, 08/2014
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Froee),

F-parametsr
Ethernet addresses
Tirne-of-day synchraniz
Operating mode

» advanced options
Diagnostics addresses

Startup

Cycle

Clock memory
> Interrupts

Time-of-day intermipts

Cyclic interrupts

Cyelic intarmpts

OB nu... | Priority | Execu.. Phase.

B35 12 oo [ m,]
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6 Configuration and Settings

6.1 Configuring the S7-300/400 controller

password was entered at the
PG/PC.

In the example project:

"Write protection for fail-safe
blocks"
password: "siemens"

No. Action Remarks
7. Set the desired protection level: [ TS properties "ix_llnfo | 2] Diagnosti
Depending on the configured J» ‘G“““"I" =
protection level, read or write > Fallsate Protection
online accesses to the CPU are > HRIOR nrerface (1] _ 3
. . » FROFINET interface [x2] () Mo protection
only possible if the correct starp O) e protecton

Cyele ) .
y () writelRead protection
Clock memory =

b Interrupts

@ write protection for fail-safe blacks
Diagnasti

¥ Systemn diagnestics
Clock

Can be canceled with passward

» wieb server :
L Dory Password for readfwrite access

=1

Overview of addresses

Fassword: [eeeeseee

4
|
J

Confirrn password: [eeeeseee

8. Open "Device configuration" and

Project Edit View Insert Online  Options Tools Vindow Help Totally Integrated Automation

addresses of the newly inserted
modules in the device overview.

in the example project:

DI8/DQOS8...: l/Ostartaddress 0
F-Di24...: I/0O start address 1

drag the required modules from i Crp smepoed S X = X D@ F 5006 E RS cooine PORTAL
the hardware catalog to the rack. Fommer | TR ] =
EXX) Eg I — z ;
Used in the example project:
« DI8/DO8 x DC24V / 0,5A ]
(6ES7 323-1BH01-0AA0) o 25
to slot 4 1
o F-DI24 x DC24V vl
(BES7 326-1BK02-0AB0) 3%
to slot 5 E
~ [Detais view P B

Name 5 o

|l properties  [%iinfo )] @ Diagnostics |
4 Portal view
9. If required change the I/O

1 7 8 a 10 il
Rail_0
[ i
L T
] Device overview ||
Wi .. Module Rack | Slot || address | Q addr... Type Order no

1

CFU 315F-2 FNIDP  6ES7 315
MFIDF interface

FROFIMNET interface

~ PLC_1
WFIDF interface_1
» FROFINET interface_1

CIsiDO8 x 24VDC.. 6ES7 323
F-DI24 % DC24Y BEST 326

DISIDOE x 24VDC | 0.54_1
F-DI24 x DC24V_1

L e
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6.1 Configuring the S7-300/400 controller

No. Action Remarks

10. Go to the properties of the F 1/10 |[ & Properties l1‘I:il|nfo )| %) Diagnostics
module (here F-DI) under "F- | General |
parameter" and memorize the F ’ R
destination address that is ¥ oilparamieter [l
entered there by the system or I8 citeres fl selety mer= L
the bit pattern of the specified e nereege R |
DIL switch position. Fmonitoring time: [ m] o
Set the F destination address : [[ | o :‘ ! _IJI

. . JP-awrtch zetting (2. 1]}
with the DIL switch on the back A — T
Of the F I/O mOdUIe (here F-DI) Eehavior after channel fault: =] L
to the memorized value. 1
) F/0 DE-nurnber: |

In the example project: FHl0 DEname
F-destination address: 1
DIL switch: 0000000001

11. NOW insta” the GSD f||e that Install general station description file X
Corresponds to the control unit of Seurce path [ 1G120/SINANICS 5120 an SINATIC 57-300400-FH_TIAPI02_Entwicklungl03_Cod=150| ||
the drive if not done yet. Content of imported path

: [ File Wersion Language Status Info

For this purpose, close the M G5DML-V2 3-Siemens-Sinamics G V23 English, German, .. Notyetinstalled  SINAMICS, the unifi=

hardware and the network editor.

Load the archived GSDML file
from the respective Online
Support page (see \4\) to your
PG/PC and retrieve it.

Open the dialog to select the
required GSD in the TIA Portal
and install it via
>Options

>Device description files.

12 GO to the network VIeW and Open = ““‘9' 077 online  Options  Taols  Windew  Help N
the hardware cata|og_ Cf [ saveproject @ ¥ 7 2 X Ot | MEER F coonine &F Gooffine > Totally Integrated Autoratien
T 0_a D & 0 |
Drag the desired drive into the I T e e ]
graphic area of the network view. e — ] =
) - (6120057 1 1 h fiy | i ;
Use the drive e, | | Wsas | e b | [*ame A
"SINAMICS G120 CU240E-2 PN-(F) V4.5" i e - R Noom: 2-
from the catalog path S T
>QOther field devices = =

>PROFINET IO
>Drives

>Siemens AG

>SINAMICS

SINAMICS G120 at S7-300/400F
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6 Configuration and Settings

6.1 Configuring the S7-300/400 controller

No. Action

Remarks

13. Connect the 10 device (drive) via
PROFINET with the CPU.

For this purpose drag a line with
the mouse button pushed down
between the Ethernet

connections of the two devices.

The drive automatically contains

PLC_1 SINAMICS-G

CPU 315F-2 PNI. 5 G120 5 % Hl

Mot assigned

—@

14. If required, change the IP
address of the drive.

To be able to do this click the
drive and select the "Properties"
tab. Subsequently open the

In the example project:

IP address: 192.168.0.2
(default value)

the next free IP address. PLC_1 E sINAMICS-G12.. [0
CPU 315F-2 PNL.. SINAMICS G120... % Hl
[ ]
{
G120_at_S7 » Devices & networks -

"Ethernet addresses" menu item.

[ Topology view [gh Network view [} Device vie
T e — L I U o w—

PLC_1 SINAMICS-G12
CPU 315F-2 PN/, SINAMICS G120

0 PLC 1

[] [ [
| =
= 2——
I‘ngpEltms r.‘.lnfn UHE Diagnostics ‘
General
- General [~ Eth=mst adsd

Catalog infermation
~ PROFINET interface [x1]

Ethernet addresses

Interface networked with

Subnet | FHIE_1 [=]

Interface options
WMedia redundan IP protacol

w Realtime settings

[ Use IF protocol

15. Select the data records to be
transferred.

For this purpose, go to the
device view of the drive and
open the device view.

Subsequently drag the desired
telegrams from the catalog into
the device view.

In the example project:

,PROFIsafe telegr 900"
+SIEMENS telegram 352, PZD-6/6"

10 eyle
- Part 1 [x1F1] (® SetlP address inthe project 4
Eererl l IPaddress [ 192 158 o 2 ||
Fortintercan
subnetrnask | 255 255 255 o
Fort aptions
Diagnostics a... (Ve [ gz
...T10-System (100): PN/IE_1 » SINAMICS-G120-CU240EVA.5
[& Topology view [y Network view ||]1 Device view 'ff)ptinns [EE]
= 1
A5 240E-V4 £33 = = IFy
EIEICEL % g
v | catalog H
w2
3
[ Fitter 8
— Il 5iMARICS 6120 CUZ40E as| (@
L Il supplementary data, Fzi
W supplementary data, FZD-2i4 3;
= |t~ supplzmentary dats, FZD-216 °
| E
3
o
E
< [ - 7]
|| Device overview I
2 . Module Type
> SINAMICS-G1 20-CUZ40E/4 5 0 SIHAM
» PIHO SINAMI
- Driva_t Drive
Module Access o dul
FROFIs.
&7 SIEMEL

16. If required, change the I/O
addresses of the telegram in the
above device overview.

L=EN-US=>In order to be compatible with the program code
of the example project, the I/O addresses of the PROFIsafe
The I/0O addresses of the SIEMENS telegram 352 contain
the default value"256".
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6 Configuration and Settings

6.1 Configuring the S7-300/400 controller

No. Action Remarks

17. Open the properties of the [ Properties  [*binfo 4| % Diagnostics
"PROFlsafe Telegram 900" by General |
double clicking the telegram the D (Gemat] PROFIsafe
device overview. ,m
If required, adjust the PROFIsafe - LF-"IL } }::
addresses to your drive or o | .
memorize the default addresses — L |1
F_Source Add and F_Dest_Add [ et |
entered here in order to . F_Par_CRC. Withouthddresses: | |
configure the drive with them. iy ™ Vanual setting of F_WD_Time

F_WD_Tirme: 400 ms |
F_Far CRC | |
O k-t b8 manual number assignment
F-I/0 DE-number I:l
/0 DEname |

18. Go to the network view again. e — -
Configure the operator panel by ST = ;
dragging "KTP600 Basic PN" o siamcs iz, \a“—‘"
from the catalog to the | [E
workspace. 4__' < snmcosrand o
Enable the connection mode and ;
select "HMI connection” from the g
drop-down list. L
Create a connection graphically
between the Ethernet
connections of the KTP600 and
the PLC by dragging the mouse.

19. Show the addresses. & Metwork 1§ Connections [HWI connection L E
The KTP600 is automatically — — —
assigned to the next free the IP KTFG00 Basic PN I:_I CPU 315F-2 FHL.. H SINAMICS G120 % Hl
address 192.168.0.2. 2 — 2

| [PNAIET- 192168.01) 2 [PNAIE_1- 1921680 2
PN/IE_1: 192.168.0.

20. Assign the devices their If not done yet already — create a physical connection
PROFINET device name online, | between the device via Ethernet patch cables and possibly
if not done yet already in a a switch.
different way.

For this purpose, make aright | s E A N
click on the PROFINET 10 ] . R BE -
system in the graphic area of the Heleh e ‘
network view and select "Assign _ e—T — =
device name" from the context (PRiE1: 192, em.0 o -
menu. cale

Del

F2
i+
=Y F'I'-J|Z-;\‘[i?‘,.
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6 Configuration and Settings

6.1 Configuring the S7-300/400 controller

No. Action Remarks
21. All available PROFINET IO LS AT L =
nOdeS are ||Sted FROFINET device name: | | sinamics-g120-culdte-d [+]
Now successively assign each == ’ 1
device the configured . e -
h Type of the PGIPC interface
PROFINET device name and T e Weememcrez  l[E
click "Assign name".
[7] Only show devices of the sam= tpe
Select the names from the drop- [ Only shovw devices with bad parameter sttings
down list on the top right. S e e D
Afterwards refresh the window = T A G T
with and check the data
transfer. 5
T |
|
The PROFINET device names themselves cannot be changed. They are derived from the
editable device name that the system assigns to each device by default in its "Properties" tab
under "General".
22. The device and network Froject  Edit  View Insert  Online  Options  Tools  Windew
configuration is now completed. EanlE zavepmject 2 M
Successively compile the Project tree
configurations of CPU and HMI -
. Devices
device for control purposes. The N
compiling results can be seen in L Q
the inspection window. The CPU _
is compiled without errors. For = J:F'jDI-Ia‘-S? —
Add newy device
the O.perator panel you Only gy Devices & networks
receive the error message that T ruc_1 [ceu 315F- ] SRR
no start screen has been defined b [ HVI1 [KTP&0 Basic AN] g'""'_"__‘fej“' devicy —
yet, since no images have . tare e e
f. d et ¥ L PLC_1 [CPU 3/15F-2 PI/DP]
probably been configured yet. (QISEHMI_1 [KTP600 Basic PN]
H v [k Prrmrnan data
Save the project.
Note In order to use the safety data of the drive in the safety program, a safety

program on the SIMATIC side is required. This is automatically created with the
device configuration and its compilation. The user only has to program an FB
"Main_Safety" that has already been created by the system (included in the

example program).

Further information is available in \6\.
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6 Configuration and Settings

6.2 Configuration of the SINAMICS G120 drive
via Ethernet

6.2

Note

Configuration of the SINAMICS G120 drive

via Ethernet

The screenshots below use a general STARTER project name: "G120_at_S7". In this
example, this stands for "G120_at_S7-300-PN"

Table 6-2: Instruction drive configuration via PROFINET

= 3P G120_at 57
# ) Insert single drive unit
-] SINAMICS LIERARIES

+ ] MOMITOR

No. Action Remarks
1. Install the STARTER
commissioning software (see
also \3\.
2. Connect the SINAMICS G120
with your PG/PC using an
Ethernet patch cable.
g
3. Start the STARTER
commissioning software.
SINAMICS STARTER
MICROMASTER STARTER
Version 4.3
SIEMENS
Copyright @ 2012 Siemens AG. All rights reserved.
4. Create a new project. | ZESTARTER
Project Target system Wiew Options ‘Window Help
N = E
ew project
5. Open "Set PG/PC interface". STARTER - G120_at_S7
Project Edit Target system View Oplions  ‘Window Help
Dlﬁlul@ﬂ|§“ ‘lel Settings... Chrl+Al+HE
- l Set PGJPC interface .. !
nalogy packages...

Compare...
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6 Configuration and Settings

6.2 Configuration of the SINAMICS G120 drive

via Ethernet

No. Action

Remarks

6. Select the access point of the
application

,S7ONLINE (STEP 7)"

and as interface parameter
assignment used

"TCP/IP = interface card used".

Access Path ‘ LLDF / DCF|

Set PG/PC Interface

Access Paint of the Application
[|S?DNLINE [STEP7) > TCPYIP > Siemens CP1612 [v ]
[Standard for STEP 7]

Interface Parameter Assignment Used:
TCP/AP -» Siemens CP1612 <Activer

&
TCPAP -3 Atheros ARBO0FEG Wir
m'rr'nm: Bldici '.— b = Copy...

TCPAP -» Siemens CP1612 <Acti\[l,]
%], I ] [2]

[Agsigning Parameters toYour NDIS CPs
with TCP/IP Protocol (RFC-1008))

Delete

Interfaces

Add/Remove:

H " H n
7. Click on "Accessible nodes".  STARTER - G120_at_S7
Project Edit Target system View Options ‘Window Help —
O 5| S| 5 (5|2 ]| X2 Pl il | i o] a3 : 3] |
[
x &
= B G120 ot 57 Accossile nodes
® 1 Insert single drive unit
=] SINAMICS LIBRARIES
-] MOMITOR
8 R|ght C”Ck on the found drive ‘% STARTER - G120_at_S7 - [Accessible nades - TCP/IP -> Siemens CP1612] ==
) e 1 T Project Edt Targstsystem Vien Options Window Help BEE]
and select "Edit Ethernet Dﬁﬂ@”gﬂ;@%@‘nm‘ﬁn:ﬁmg.,'q“*-ﬁlz‘ﬁn ] E‘Xx)ﬂi_’-’i”
" — =
node..." from the context menu. S -
5 5 lnf& T ot @, Diive_uni_1 (address = 192168.0.2. NameQ Station = sinamics-g1 20-cu240-vA, xd503be. type = SINAMICS :uu[l
# ] SINAMICS LTERARIES B
] MONITOR
<] m ] B3]
~Eslended sefing
Aeeess point: S7OMLINE [STEP 7] Access point
Ikertace parameterization used TCP/P 5 Siemens CP1612 PGP
1P addiess of the soucht nade:
Do you want to accept the selected drive urits inta the project?
decept | celectdiveuits | Updae | Close Help
Praiect Accessible nodes |
Press F1 to open Help display. [TCRJIF -> Siemens CP1612 | TCP/IF -> Sien (ST ur T AN |

9. Assign or change the IP address
and the device name of the drive
if required.

In the example project:

IP address
192.168.0.2
Subnet mask
255.255.255.0

Device name
,Sinamics-g120-cu240e-v4.xd508bc"

Edit Ethernet node

Ethernet nod
Online accessible nodes
MAC address:

00-1F-F8F7-10:83 Browse...

 Set IP configuration

& Uss IP parameter

192.168. 0 . 2 Flouter

IP address:

s ' Do nat use router
Subnet mask; 256,265,255 0 © Use router

Addiess

" Take IP address from a DHCP server

i |dentified via

& Client ID  MALC address

€ Device name

Client 10 |

' Assign IP configuration l

[~ Assign device nams

Device name [s\namics-g120-cu24ﬂa-v4deDBh: 1 [ Assign name I]

~Rieset to factory setting:

Reset I

5

Close | l
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6 Configuration and Settings

6.2 Configuration of the SINAMICS G120 drive

via Ethernet

"Accessible nodes".
e Tick the found converter.
e Click "Accept".
e Click "Close".

No. Action Remarks
10. ° U] pdate the 1 STARTER - G120_at_S7 - [Accessible nodes - TCP/IP - Siemens CP1612] B =x]
(@ Froject Edt Targetsystem View Options Window Help a

T e e T P Y ey e e e T ] nm\ﬂﬁﬂs_!%ﬂ

= By sizos 57 B y
» Ir:ser; single drive unit [ Dnve_unit_1 [addvf;s!: 192168.0.2, Namel Station = sinamics-gl 20-cu24le-vA, xdS08be, bype = SINAMICS CU24
iz = -

L orve et
o 21 SINAMICS LIBRARIES

™

1 MONITOR: & m ] 3
- Extented setling:
Acgess point S7OMLINE (STEP 7) Acess point
Intertace parameterization usedt TCP/P > Siemens CP1612 FG/PL
1P addiess of the sought node:

Do you want o accept the selested diive urits nto the project?

Accept | o Seleat dive urits L | l Close | 4| Hep
Piojsct Acsessile nodes |
Press F1 to open Help display. TCPJIP -> Siemens CP1612 | TCP/IP - = Sien [T I 13 A

11. Change the name of the drive
unit according to your wishes.
Right click the drive unit and
select "Rename" in the context
menu.

STARTER - G120_at_S7 - [Accessible nodes - TC
w Project  Edit  Target system Wiew Options  Window

D |9[%] =] $ (B[] || x|

21423 Accessible nod
H il Drive_u
Bug node |

=8P G120_st_57
i Insert single drive unit

% Open HWW configuration

[#-_] MOMITOR,
Cut

Caopy
Paste

Delete

Rename

Compare...

ronnect Farnak device

12. Select the converter in the tree
and go online.

STARTER - G120_at_S7

Project  Edit  Target system  Wiew Options  Window Help

D)%) 5| [ ] ]| N2 Cal)] R | ]
- B i a5 T
simstsy

(e

] MONITOR

ale drive ur
120_CUZ40E_2_PM_F
anig ETTAE

13. Download the hardware
configuration into the PG/PC.

Online/offline comparison

The online configuration of G120 CU240E_2_PN_F (SINAMICS CUZ240E-2 PN F W4 5] differs from
the project saved offiine.

Offline
CU type
FM type FM240
Adiust via: Nate:
The Inading of the hardware configuration
Load HW configuration to PG can resultin parameters being added or
temoved

6120 CUZ40E_2 PN_F
Cose | Help

14. Select the converter in the tree
and then press "Restore factory
settings".

STARTER. - G120_at_S7

Project  Edit Target syskem View ©Options Window Help 2

Feestore Factory settings

Z] MOMITOR
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6 Configuration and Settings

6.2 Configuration of the SINAMICS G120 drive
via Ethernet

No.

Action

Remarks

15.

Remove the checkmark for
"Save factory settings to ROM"
and then click "OK".

Restore Factory Settings

Do you really want ta restore the factory settings?
Bus address and baud rate will nat be reset
Restore factary settings

ve factory settings to ROM

o

16.

Expand the tree and double click
on "Configuration”.
Then call up the wizard.

i STARTER - G120_at_S7 - [G120_CU240E_2_PN_F .Control_Unit - Configuration]

[ Project Edit Targetsystem View Options Window Help

T T e 2 e YT o]

: B|ES[eA| -

= 8 6170 at 57
# ) Insert single drive urit
= gffla G120_cuze0E_2_P_F

Diive data set DDS 0 [betive]

Command data set: CD3 0 [Active]

2 :
wfizard.

> Configuration

3 Drive navigator
&= Inputsfoutputs Name:
» Setpoint channe!

Contol_Unit

i
#- % Operrloop/clased-oop cont
©- Functions

#- % Messages and monitoring
# Technology cantraller

& e

 Commissioning Ty
» Communication
- Diagnostics Dicer no.:

+ ] Documentation
-] SINAMICS LIBRARIES
-] MONITGR

s

Firmware version;

Control_Uni Ciosedoop cotrol modue

G120 CUZ40E-2PN-F
B5L3244-0BB13-1FAD
4503000

Control_Unit Power unit

G120 PM240
FS1 224.0RF 7290 AN

Configuration | Drive data sets | Command data sets | Units | Reference wariables - setfing | 1/0 confic

Control type:

Interfaces

17.

Run the wizard and enter the
data you need.

Ensure that the field bus is
selected in the "Defaults of the
setpoint/command sources"
step.

Configuration - Control_Unit - Defaults of the setpointsicommand sources

o)
-

Contral structure

] Defaults of the setpain
(1 Dirive setting

]k atar

[ kator data

1 Drive functions User-specific modification based o

Dirive: Control_Unit, DDS 0, COS O

n

Select the default setting of the |/0 configuration:

[ Important parameters
[ Calculation of the motc

[ 7.] FBw/datSetChg

] Summary | Mo change
detail in the online help.
< >

with the selected 1/0 configuration.

El

The meaning of the 1/0 configuration [wiring diagrams] is dezcribed in more

Mote:

If changed. all the existing drive-internal interconnections on

the 140 terminalz are deleted and reconnected in accordance
L]

Help

18.

Double click "Communication >
PROFINET" in the project
navigation, select one of the tabs
"Receive" or "Transmit direction",
and select " PROFIsafe
Siemens-Telegramm 900, PZD-
2/2" and "Siemens telegram 352,
PZD-6/6)".

Note:

The telegram type matches the
example.

It is decisive here, that the same
telegram is selected as for the
hardware configuration in

STEP 7.

& STARTER - G120_at_S7 - [G120_CU240E_2_PN_F .Control_Unit - PROFINET]

& Project Edit Targetsystem View Options Window Help

BRI L] L] e el EE

= 8 Gizn_at 57
® | Insert single drive unit
= ieffl, G120_CUz40E_2_PH_F
= =l Control_Unit

> Configuration

(7IPROFNET =l

2

Telegrem corfiguiatiof | PAOFIsafe SIEMENS telegian 900.FZD 22 ~|
3521 SIEMENS telegram 352, FZD6/6 |

> Expertlis
B Drive navigator

Sm Inputsfoutputs

-3 setpaint channel

# % Open-loop)closed-loop conit
= Functions

*® Messages and monitoring
=+ Technology controller

&

» Communication
» Commissioning interface
> PROFIMET

0000_0000
o000

Diagriostics 00000000

hex|
=

EAEAEA AR

s.sTw1
SsTWh

sTwi | C— »2
Co—
.

T
[—

_—
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6 Configuration and Settings

6.2 Configuration of the SINAMICS G120 drive
via Ethernet

No.

Action

Remarks

19.

e  Open "Input/outputs” in the
project navigation.

e  Click the turquoise field next
to digital input 0.

e Remove all ticks in the
"Control_Unit, ....DO
(terminal 5)" window that
opens up and subsequently
close this field with OK.

e Repeat the process for DI1
to DI5.

& STARTER - G120_at_S7 - [G120_CU240E_2_PN_F.Control_Unit - Inputs/outputs]
] Project Edt Targstsystem View Options ‘Window Help

] e e g R | m|mEE x| =

Digalinputs | Relap outputs | Anslog inputs | Analog outputs | Messuring Input |

= 8 1z0_at 57
) Insert single drive Uit
= [l G120_Cl4oE_2_ph F
#) Configure drive unit
= @ Control_Unit
> Configuration

Digialnput Dlgua\ inp
E: tlist
> Expert ——O—anss[n] Bl Jog bR 0
8 Inputsfactputs Digitalinput 1 Dlgus\ inp
umss[n] Bl Jog b1 1
ooodoserth h

Current /0 configuration: User-spedific configuration

Dlguahnpw
+ | Contrel_Unit, 1722 CO/BO: CU digital inputs,, status -- Bit 0 DI 0 (T. 5)
" Current selection D’ilgm e
+ Control_Unit. p1055[0L. BI: Jog bit 0
xS Digital inp
1 Please select the signal sink Find parameter Digialing:
=ET R = = B
O wo 3
P no. Parameter text fad Digialing:
L | B Metorzed potertometer version e
+ | Bl Motorized potertiometer manual/automatic.
| B Metorized potedimeter sccert seting vaie piaties
| Bt doghitn -
|+ | Bl Jogybit 1
<, T BL: Jog bit 0t Inkist negative direction
M [+ ] B Setpoint inversion
(.| B Enatleramp-nction generetrfoint rrmunciion generator
= Level _+ | Bt Cortinue ramp-function generatorifreeze ramp-function generator
| Bt Enatie setpeintinvive setpoint —
nfomation | Bt Remp-tunction generator, accept seting value
riome; LA P st bl ool s

DI 0 to DI 5 are to be used as fail-safe inputs. However,
they will remain their function as standard inputs. When
controlling the F-DI O (terminal 5+6) also those functions
would be triggered that have been configured on DI 0
(terminal 5) and DI 1 (terminal 6) (typing bit 0/1). In order to
avoid this, the functions of the standard inputs are deleted.

20.

Open "Safety Integrated" in the
project navigation and click
"Change settings".

& STARTER - G120_at_S7 - [G120_CU240E_2_PN_F Control_Unit - Safety Integrated] (M=%
@ Popct EGE Tagetsystem View Opbons Window Hep _8x
[=TEANET] 22| [Pa gl %| = | EEE = Bl ElL

= Bomas
) Insert single drive urit
ll, G120_Cuzice_2 PN F
-6 Contol it
> Confiouation
> Epertist
] Drive avigator
S irpussfoutputs
»

eyt | S chocksns |
Safety function selection

[ |

2 Restore
safey factory
' Change setings | selfings

% Openoopldosed-ioop
= » Functions
> Shutdown function’ 1

> safety Integrated

> Ve controller
> Automatic restart
5 Hascae pe—

\
\
\
\
\
\

21.

Select "Extended functions via
PROFlsafe".

Confirm that a safety telegram
has been created.

&l STARTER - G120_at_S7 - [G120_CUZ240E_2_PN_F Control_Unit - Safety Integrated]

] Project Edit Targetsystem YView Options \Window Help
= 1A= 22| [ siligh|% ) | B[S
A ASASCL L L L LV LYY

=& G1z0_at 57 Salely Intearsted | Safety checksums |

® ) Insert single drive unit
= rfflp G120_CUZ40E_2 PH_F

o= Control_Unit

> Configuration

> Expertlist

& Drive navigatar

&= Inputsjoutputs

» Setpoint channel

» Opercloop/dosed-loop

Sty function selection
[Ho safety function =

o safety function
Basic functions via onboard teminals

Basic functions via PROFIsafe

Basi ngtons vis PROFlcal and gl dteminl

poutshdeddunslichodiasnbosid e
Extended functions via PROFlsafe
ic functions via onboard terminals

» Functions
S shutdonn functiors| || Control selection (ISDRA:20623)
> Brake control

=

FTIFTFTFTF

o

> Safety Inteqrated .
> Flying-restart !l Safety consistency
> e cortraler Make sure that a PROFsale message frame has been created

> Automatic restart

% Messages and monitarit 2
 Technolagy controller I Cose ||

D O

o

=

22.

Open the "Safety inputs" dialog.

% STARTER - G120_at_S7 - [G120_CU240E_2_PN_F.Control_Unit - Safety Integrated]

[ Project Edit Targetsystem View Options Window Help
E1EAED 22| [Pe i [ % 189

=8P 6120t 57 Saefely Itegrated | Safety checksums |
) Insert single: drive unit
=1 el G120_CUz40E_2_P_F
== Cortrol_rnit
> Configuration
> Expert list
B Drive navigator

8= Inputsioutputs
Safety inpu Toianes
-3 Setpoint channel HEPIELE onfigurati

+-% Operioopichosed-loop

Safety function selection

| stended functions via PROFIsafe

[ 117 S afety without encoder with braking ramp (SBF)

=13 Functions Motion mari:
> Shutdown function:

> Brake contrel Safe basic fur

(70,58

> Safety Integrated
» Flying-restart
S —— .
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6 Configuration and Settings

6.2 Configuration of the SINAMICS G120 drive
via Ethernet

No.

Action

Remarks

23.

Enable the transfer of the inputs.

For this purpose select "Enable"
from the drop-down list and
subsequently click the
connecting buttons that
correspond to the inputs.

Close the dialog.

Safety inputs B=]

FDI
PROFIsafe
status.

24.

Set the enable of the safety
functions.

Open the "Configuration" dialog.

i STARTER - G120_at_S7 - [G120_CU240E_2_PN_F Control_Unit - Safety Integrated]

@ Project Edt Targetsystem View Options Window Help
= k=) 22| [ ] | |k

= 8P 6120_at 57
) Insert single drive: unit

Sefety Inegrated | Safety checksums |

Saety function selection

= irfla G120_ClUz40E_2_PN_F

Sy Control Ut | Extended functions via PROFlsafe

> Configuration [
> Expert list
B Drive navigator
&= Inputs/outputs
3 Setpoint channel Sl ats ‘
» openinop/cosed-loop
= » Functions Motion monitoring
> shutdown Function:
> Brake contral
> Safety Integrated

[1] Safety without encoder with braking ramp (SBR]

Configuration

5

=

Safe basis functions
1570, 5BC)

> Flying-restart
> v controller Safe stop functions

> Adtomatic restart (551.5BR]
> Messages and manitori [

» Technology controller
» Commissioning

Safely functions
» Communication

[Enabe =] Saely I[w?th?]ﬁ speed

W EE

1

3 Diaanastics 1

25.

e Enter the value F_Dest_Add
(step 17 in Table 6-1) that
was configured in the TIA
Portal as hex number in the
"PROFIsafe address" field.

e Select bit 15 of the control
word, meaning "P2090.15"
as "Test stop selection".

e Set the monitoring of the
forced dormant error
detection for the expanded
functions to 8h.

e Close the dialog.

Configuration

PROFlsafe addiess

onozH 1 Mechanics configuration

Act. val. acquisition Dunﬂgurahun‘

—
Forced dom_ eror deteotion Forced domant errar

‘w% of the shuidown paths detection required
205015 - B RO de 2 | T Y e |

T T T T TFy

8.0 h
A
Remain fine il 0 0 0
Teststop  Days Houws  Minutes

/II

LA LALLLANLLAALANANN

PROFIsafe address in example project: 2

26.

Open the "Save basic functions
(STO, SBC)" dialog.

i STARTER - G120_at_S7 - [G120_CU240E_2_PN_F Control_Unit - Safety Integrated]

@ Project Edt Targetsystem View Options Window Help
= EAE=] 22| [om i[éh% Al 1R

= 8P Gl20_ak_s7
) Insert single drive unit

Safety Integrated | Salety checksums |

Safety function selection

= irfla G120_ClUz40E_2_PN_F

S f Control it | Extended functions via PROFlsafe

> Configuration [
> Expert list

B Drive navigator

= Inputsfoutputs

» Setpoint channel

3 Openrloop/dosed-loop
=3 Functions

> shutdown Function:

> Brake contral Safe basic functions
> Safety Integrated 1570, SBC)

> Flying-restart

> wde contraller
> Automatic restart
3 Messages and manitoril

3 Technology contraller Safety functions A
2 Commissioning Enable = afely [\?\E] spee:
» Communication

3 Diaanastics 1

[1] Safety without encoder with braking ramp (SBR]

Safely inputs | Configuation |

®

5

Safe stop functions
1551, SER)

W E
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6 Configuration and Settings

6.2 Configuration of the SINAMICS G120 drive
via Ethernet

No.

Action

Remarks

27.

Disable the monitoring of the
forced dormant error detection
for the basic functions by setting
the monitoring time to the
maximum value (9000 hours).

Close the dialog.

Safe torque off

Safe torque off (STD)

AT0 selected

|

FT T T T T T T T T T ISy

Forced dormant ermor detection of
the shutdown paths

T=[s00000
Le

\\\\\\\\\\\\\\\\\\\\\\‘ AR

Pukse suppiession active
Blocked | Pulses

STO aclive

10 B ]
Shutdonm paths rsquirs testing

O [- =

Remain. time il 372 23 8
g eddom eiordet:  Days  Hous  Minules

9659
51 farced checking procedure timer
(min = 0.00; max = 000,00}

Close Help
( Lo |

28.

Click "Copy parameters" and
then "Activate settings".

1 STARTER - G120_at_S7 - [G120_CU240E_2_PN_F.Control_Unit - Safety Integrated]

= 8P c120_a_s7

) Insert single drive urit
= 4flla G120_CU240E_2_PN_F

== Control_Unit

> Corfiguration

> Expert list

3 Drive navigator

8= Inputs/outputs

3 Setpaint channel

» Open-loop]dosed-loop
= Functions

> Shukdown Function:

> Erake control

> Safety Integrated

> Flying-restart

> wdc controller

> Automatic restart
B Messages and moritori
» Technology controller
» Commissioning
» Commurnication

+-» Diagnostics
#- 1 Documentation
- 1 SINAMICS LIBRARIES
-1 MONITOR

f Project Edit Targetsystem View Options Window Help

EIEAET et T e e

\ Safely ntegrated | Safety checksums |
Safely function selection
|Extended functions via PROFIsafe

| (11 S afety withaut encoder with breking ramp [SBR)

Safely inpus \ Corfiguration

S ——

Mtion merterin:

Safe basic functio
T0. SEC

Safe stop functio
1551. 58R)

Safety functions

Enable = Salely I[‘?‘lef sper

Sate speed monita
155M)

Safe motion direct
(sDI)
Acceptance mad

Copy paiameters

Activalesellings | Change password |

T T T IT T T T T T T I T FFFTFFTFTsy

in

20.

Specify a password.

Then click "Activate settings"
again.

(The password used in this
example is "12345").

Change Password

{defeult password: 0)

Repeat your entiy

Enter the curient password:

\ Enter the new password.

=]

Concel |

30.

Choose "Yes", to save the
parameters in ROM.

Activate settings

AR AR N N N

& Save parameters

After activation of the safety parameterization, this should also be saved
tathe dive [Copy RAM to FOM), An acceptance test is alsa required

Do you want bo save the parameters to the ROM now?

VY VI IITIIS

31. Briefly interrupt the supply
voltage of the control unit.

Thus the CU transfers the parameters via a reboot.
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6 Configuration and Settings

6.2 Configuration of the SINAMICS G120 drive
via Ethernet

No.

Action

Remarks

32.

Download the configuration
created online into the PG.

ﬁ STARTER - G120_at_57

Project  Edit Target syskem Wiew Options Window Help

L E SR cal %) +lo|a|dn[ %] 2
=8P G120_at_57 :

® | Insert single drive unit
m GLZ0_CIUZ40E_Z_PM_F
i 1 Corkrol_Unit

H_] Docurmentation
SINAMICS LIERARIES
-] MONITOR

33.

Go offline.

ﬁ STARTER - G120_at_57

Project  Edit Target syskem ‘iew Options ‘Window Help

D= (R S| 5[] ] x| P kil
L
- Bonas x

- Insert single drive unit
=il GL20_CUZ40E_2_PH_F
= Contral_Unit

2 Documentation
SINAMICS LIERARIES
[ MONITOR

34.

Save the project on your hard
disc.

ﬁ STARTER - G120_at_57

Project  Edit Target syskem Wiew Options Window Help

TIPS

E--& Gl Sa_ve_pro]ect

% Insett single drive Uit
&:ﬂ G120_CUUZ40E_2_PM_F
#¥) Configure drive unit
] Cankrol_Unit
2 Documentation
SINAMICS LIERARIES
[ MONITOR

35.

Archive the project.

ﬁ STARTER - G120_at_S7

Project  Edit Targek system View Options Window Help

New... Chrl+M
New with wizard..

Cpen... Chri4+0
Close

Save Chrl+5
Save and create copy. ..

Set PiEfPC interface...

l Archive. .. l
etrieve from Rﬁive...

Save and export...
Import...
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6 Configuration and Settings

6.3 Configuring the SINAMICS G120 drive via USB

6.3

Configuring the SINAMICS G120 drive via USB

You can also configure the SINAMICS G120 via USB (PROFIBUS or PROFINET)

rather than via field bus.

Table 6-3: Instruction drive configuration via USB

No. Action Remarks
1. Connect the CU 240E-2 PN(-F)
of SINAMICS G120 with the
PG/PC using a USB cable.
.-
E,
3
Ed
w
2. Start the STARTER
commissioning software.
SINAMICS STARTER
MICROMASTER STARTER
Version 4.3
SIEMENS
Copyright © 2012 Siemens A%, All rights reserved
3. Create a new project rﬁ STARTER
Projeck  Target system  View Options  Window Help
G TR e T
ew project
4. Open STARTER - G120_at_ST7
"Set PG/PC intel‘face". Project Edit Target system View Options ‘Window Help
Dlﬁlnlg?ﬂ'@” % II Settings. .. CErl+-Al+E
l Set PG/PC interface.., E l
= % G120 & 57 Fstallaton o Noranes echnology packages...
] Insert single drive unit Compare...
-] SINAMICS LIBRARIES
-] MONITOR
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6 Configuration and Settings

6.3 Configuring the SINAMICS G120 drive via USB

No. Action Remarks
5. Select Set PG/PC Interface E
"DEVICE (STARTER, SCOUT)" —
X = o Access Path | LLDF / DCF|
as access point and "S7USB" as
interface parameter assignment Access Paint of the Application:
used. [| DEVICE  (STARTER,SCOUT] -» S7USE M]
[Alkemative access |
Interface Parameter Azsignment Used:
S7USE Froperties.
BEPLCSIMPROFIBLS) ]
| B P CSIMITCRAR)
= Copy...
s - ‘"M Delete
[ 1l | (]
[Parameter assignment of your JSE for a
STUSE network)
Interfaces
6. Click on STARTER - G120_at_S7
“Accessible nodes" Project Edit Targetsystem Wiew Options ‘Window Help
DI e|R 5] L[] o] K| ]
EI--& G120_at_57 - ccess\bla nodes
% Insert single drive unit
] SINAMICS LIBRARIES
1 MONITOR
7. Tick the detected converter and START[RVGIZDJLS]—[Ar;cessihle nodes - S7USB] 8=
. " " oMl Project Edit Targebsystem View Options Window Help - 8 x
click "Accept” to transfer the i T o g o T [ A S P =
drive unit into the project. =M=
=8 i_‘ﬁnjfmg\e ive unit 0_CUZ40E__PN_F [Adresse = 192.168.0.2, NameOftation = snamice.g120-cLzd08-v*
1 SINAMICS LIBRARTES 1
1 monrror
Extended selfing
Access point DEVICE (STARTER, SCOUT) Access paint
Interfacs parameterization used: S7use PG/PC.
1P ackhess of the sought nads: 1
Do you want to accept the selected diive Urits into the project?
bocept | '2 Sekctdiveunts | Updae | I Coss | '3 Help
Project Agcessible nodes ]
[Press F ko open Help display. [TCP/IP -> Siemens CP1612 { S7USE
8. Change the name of the drive & STARTER - G120_at_S7- [Accessible nodes - 5
unit aCCOI'dIng to YOUI' WlShes- w Project  Edit  Target system View Options  Window
Right click the drive unit and D|e|E|%)| =] &[] ]| x|
select "Rename” in the context Bl
menu. = &p c120_at_57 E-@E Accessible n
® ) Insert single drive unit a Dive,
s G1z0_c ;
] SIMAMIC Open Hw canfiguration
B MONITOR oy
Copy
Paste
Delete
Compare...
Cnnnect PRk drvicre
9. Select the ponverter in the tree STARTER - G120_at_S7
and go Onllne- Project  Edit  Target system Wiew Options ‘Window Help
Di|@) < $[%le] || W a5 ]|
x "
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6.3 Configuring the SINAMICS G120 drive via USB

No. Action Remarks
10. Download the hardware Onlineloffline comparison
configuration into the PG/PC.
The online configuration of G120_CU240E_2_PN_F (SINAMICS CU240E-2 PN F 4.5) differs from
the project saved offline.
J [ Offline |
CUtype | |
P type P240
Adjust via MNote:
The loading of the hardvare configuration
[ Load Hw configuration ta PG ] can result in parameters being added or
removed.

120_CLI240E_2_FH_F
Close Help ‘

11. Now execute the steps 141027 | ¢ Resetting the drive to factory settings.

already explained in Table 6-2. e Configuring the drive via the wizard

e Specifying the data to be transferred (Siemens Tel. 352)
e  Configuring safety functions

e Copying RAM to ROM

12. Assign the PROFINET device 0 STARTER - G120_a1_S7 - [G120_CU240E_2_PN_F Control_Unit - Expert list] =X
i i Project  Edit  Target system VWiew Options ‘window Help a8 x
name to the IO device (drive) E
. . ol T
that is used in the network 1= = [ R 22| [a si|sh|% 0| ]
configuration of the CPU. - Bomes | B(|E|  [Ertersearcnter  +|gb] | ¥
i ] Tnsert single drive unit Expert list
For thIS. purpose, go to the. e ot st | _ _
expert list of the control unit and S - Control Uit , z' RN v s o e
enter the PROFINET name in &EW = T e | IR
Drive navigator 7E9)| pE920[0] |PN Mame of Station | =
parameter 8920 (PN Name Of = Inputsjoutputs 770} [ pas20[1] |PM Mame of Station | i
Station). #-% Setpoint channel 77| Fpeg20[2] |PN Mame of Stetion | |0 |&SCI
¥ % Openloopiclosed-loop 772} | pEg20[3] |PN Name of Station | |a
= ® Functions 773 [ pas20[4] |PM Mame of Station | m
> Shutdewn Function: 774} rpE920[5] |PN Mame of Station | i
> Brake control 775 pE920[G] |PN Mame of Station | o
» Safety Integrated 776) rpE920[7] |PN Mame of Station | =
> Flying-restart 77| rpd920[8] |PN Mame of Station | -
> wdc controller 778 pE920[3] |PN Mame of Station | o
» Aukomatic restart 779) [ pas20[10] |PM Mame of Station | 1
# » Messages and monikori 780} rpa920[11] |PN Mame of Station | |2
+-% Technalagy controller 781| FpBI20[12] |PN Mame of Station | |0
#- 3 Commissioning 782|  pa220[13] |PM Mame of Station | -

13. Proceed with the steps 281032 | ¢  Forcing new CU reboot

in Table 6-2. e Loading configuration to PG/PC
e Going offline

e Saving project on hard disk

e Archiving the project
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7 Related literature

7 Related literature
Table 7-1
Topic Title / Link
1\ Siemens http://support.automation.siemens.com
Industry Online
Support
\2\ Download page http://support.automation.siemens.com/WW/view/en/61450312
of this entry
\3\ STARTER http://support.automation.siemens.com/WW/view/en/26233208
\4\ GSDML files for . . . .
SINAMICS G120 http://support.automation.siemens.com/WW/view/en/26641490
\5\ SINAMICS G120 | Operating instructions CU240x-2:
Manuals http://support.automation.siemens.com/WW/view/en/71762451
List manual CU240x-2 (parameters and error list):
http://support.automation.siemens.com/WW/view/en/70983838
Function manual Safety Integrated:
http://support.automation.siemens.com/WW/view/en/70235827
\6\ Distributed SIMATIC Safety — Configuring and Programming
Safety http://support.automation.siemens.com/WW/view/en/54110126
Handbuch

8 History

Table 8-1
Version Date Modifications
V1.0 06/2012 | First version
V1.1 08/2014 | FB11 and FB12: Standardization connectors changed and

initialization of the TEMP tag InData added

SINAMICS G120 at S7-300/400F
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