Application Note AP0O39012EN Effective July, 2016

Operating an S811+ Soft Starter with a Siemens PLC
via Profibus DP

Introduction

The purpose of this application note is to demonstrate how to operate and monitor an S811+ soft starter
via a Profibus DP network and a Siemens Simatic PLC with a Profibus master module. The C441SS or
C441QS Profibus modules are used to interface the S811+ to the Profibus network.

A GSD file is available for the C441SS/C441QS modules and it may be downloaded from the Eaton web-
site. The Profibus address is configured using the dip switches on the C441 Profibus modules. The data
rate is auto detected from the master.

While this application example uses a Siemens Simatic S7-1200 controller with a Profibus DP master
module to control and monitor the S811+, any Profibus master may be used for this purpose. Siemens
Simatic Step 7 Basic, V13 programming software was used for this application example. The Simatic S7
PLC will be configured to poll the C441 Profibus module to operate and monitor the S811+ soft starter.

The C441 Profibus modules support Profibus DPVO0 functionality. This document will demonstrate how to

configure the Profibus master to monitor motor and status parameters from the S811+ as well using the
S811+ to control and protect a motor.

System Overview

The S811+ is controlled directly over Profibus via the C441 Profibus modules. The Siemens PLC controls
the S811+ over Profibus. The S811+ protects the motor by tripping and stopping the motor when a fault
condition occurs. Additional information on the S811+ soft starter can be found in the S811+ user manual,
publication MNO3900001E.

Creating a Project in Siemens Simatic Software

Create a project in Simatic software by starting the software and selecting Create New Project.
Enter a Project name and Path where the project will be stored, then select the Create button. Then, se-

lect “Configure a Device”, followed by “Add new Device”. The following screen will open. As shown below,
select the “Unspecified CPU 1200” and the correct version, in this case version 3.
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- E Controllers
. = [ SIMATIC 57-1200
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» (@i cPu 1211C DODCIDC
» (il CPU 1211C DCIDCIRlY
» [ CPU 1212C AC/IDCIRly
» [ cPu1212¢ DOIDCIDC
» [ CPU 1212C DCIDCIRYY
» (il CPU 1214C ACIDCIRly
» (@ cPU 1214C DODCIDC
» [ CPU 1214C DCIDCIRly
» [l CPU 1215C ACIDCIRly.
» [ cPU 1215¢ DOIDCIDC
» [l CPU 1215C DCIDCIRYY
» (@ cPu 1217¢ DUDCIDC
[ Unspecified CPU 1200

Controllers

The Unspecified CPU 1200 was selected so the exact controller will not need to be selected from a long
list of controllers. This selection will allow the software to auto detect the controller, as demonstrated be-
low.

Select Project view from the lower left corner of the screen and the following will open.
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B Add new device
iy Devices & networks
~ [ PLC_ 1 [Unspecific CPU 1200]
T Device configuration
b gl Frogram blocks
¢ (3 Technology objects
» External source files
b [ FLC tags
v (g PLC data types
b [z Watch and force tables
B8 Program info
v (i Device proxy data
E] Tes lists
¢ [ Local modules
v [gf Common dats
¢ 5[] Documentation settings
4 % Languages & resources
¢ [j Online access
v (5 Card Reader/USE memary

g [rc BT

=
—a

The device is not specified.

— Please use the Hardware catalog  to specify the CPU,

— or deiect the configuration of the connected device.

You must first establish communications with the CPU. Since this controller has an Ethernet port, that is
the port used in this example to communicate with the CPU.

Select the CPU box to select it, then select “detect” in the yellow area below it. The Hardware Detection

screen will be displayed as follows:
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Hardware detection tor PLC_1

Type ofthe PGIFCinterface: | B_PHIE [~]
PGIPCinterface: rﬂ Intel (R} 82579LM Gigabit Network Connection H @@

Gmnpaﬁbinaccessiﬁ!e nodes ofthe selected interface:

Device | Device type | Type | Address MAC address
PLC 1 CPU 1214CDCD... PNIE 192168.02 00-1B-1B-70-65-EB
Refresh
Online status information- _
Scan and information retrieval completed.
=]

[|Display only problem reports

For this example, the Ethernet port on the PLC is being used to communicate with the PLC. It will also be
used to upload/download the project later. Set up your computer and software to communicate with your
PLC. Once communications is properly set up, select the Detect button and the software will detect the
actual controller type and the Profibus master module connected to it as follows:
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Profibus_C445_ SiemensPLC » PLC_1 [CPU 1214C DU/DC/IDC]

Devices F
5O O d [Pec EelH

kY

- _'| Profibus_C445_SiemensPLC
[ ~dd new device o]

. phel
i Devices & networks ¥
+ [ PLC_1 [CPU 1214C DO/DCDC] &

[I'f Device configuration
%/ Online & diagnostics
b I':El Frogram blocks 103 102 m 1 2 3 4
¢ [ Technology abjects Ck_0
b External source files
b [ FLCtags
¥ [ PLC data types
¥ [ Wartch and force tables

SIEMIRE

o8 Pragram info

[ Device proxy data

-

E] Text lists
» [ Local modules
¢ [ Distributed 110
v (3§ Common data
¥ 5] Documentation settings

] % Languages & resources
» [jgh Online access
4 I"'_w Card ReaderiUSE memory

Connect a standard Profibus cable between the PROFIBUS master and the C441QS or C441SS module.
Use the standard Profibus connectors and turn on the termination on one or both ends. Refer to the C441
Profibus User Manual (publication MNO42002EN) for details on the C441 PROFIBUS communication
module when used with the S811+ soft starter.

Installing GSD Files

In the Simatic software, select the Options drop down menu and choose: “Install general station descrip-
tion file (gsd)”. Download the GSD file from the Eaton website for the C441QS and C441SS modules,
then search for it on your hard drive by selecting the ellipses in the upper right hand corner of the follow-
ing screen:
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“Tnstall geneg ral station 'desc-r-ipfiun Tile

source path:  |:00577791Documents1S81115811415811_Plus_Profibus_AppNotelAdditionalFiles|G5D | |_|

Content of imported path

[ File Wersion Language Status Info

W eatnocos.gsd Default Alreadyinstalled C441 PROFL...
| Install | r Cancel 1

Select the 2 boxes by selecting the box next to File and next to the S811+ GSD file, then select Install
and follow the directions to install the GSD file for the S811+ Soft Starter.

Adding the S811+ to the Profibus network in Siemen’s Software

Per the following, select the Network View tab.

|L-,,E Topology view ”537_1 Network view ||'|' Device view | Options

I B - 3 = . .
rx Metwork  § 3 Connections 2 J Network overview || Connections || VPN |
[l : v
|——- w Device Type catah)g
|§ w S7-1200station_1 57-1200 station |"593|":h>
Chi1243-5 @Filter

PLC_1 =
CPU 1214C EE SRR » [ifi Controllers

¥ [ HA

» T[. PC systems

» [ Drives & starters

» :q. Network components
» (i Detecting & Manitaring
» [ Distributed 1i0

» [ Field devices

» (i Other field devices

B W]

The PLC will be displayed. In the Catalog at the far right, select the arrow next to “Other field devices”,
then next to Profibus DP / I/O / Eaton Corp / C441 PROFIBUS Adapter / C441 Profibus Adapter. Drag
and drop the device called C441 Profibus Adapter below the controller/PROFIBUS master on the Network
View screen. Then select the purple square on the PROFIBUS master and drag it to the purple square on
the C441 module and release the mouse button. The following should now be displayed:
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|5'? Topology view ||5Eh .Network view "E'f Device view_ | Dptions [
. ey = |
E v | Catalog

|<Search‘; |@

3 “etwork | 'L';l Connections

PLC_1 ; Slave_1 = i} = [ Filter
CPU 1214C Cad1 PROFIEUS... gy TR » [ Contrallers ‘
CM 1243-5 I ) » [ Hi

3 E FCsystems
» p_[. Urives & starters
» @ Network companents
» [ Detecting & Monitoring
» [ Distibuted 10
3 r:[i Field devices
~ [ Other field devices
» (il PROFINETIO
~ [ FROFIBUS D=
» rjl Drives
» [l Encoders i
3 E[I Gatzway: I
] I"_u Gereral

» [ Ident systems
~[@o
- 5 Eatun Curp
- P_- C441 ProfiBus Adapter
k E C441 FROFIEUS ADAFTER
] m C441 FROFIEUS ADAFTER
- 5 441 PROFIRLIS ADAFTFR
m C441 FROFIEUS ADAFTER

The Profibus network has been created in the offline project. Double click the Slave_1 C441 Profibus
module and the following will be displayed:
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C441_M » PLC 1 [CPU 1214C DUDCODC] » Distributed IO » DP-Mastersystsg

.. e = . _. = ._ " . -

< I

Double click the Slave_1 box and its Properties will open below it as follows:
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... » PLC_1[CPU 1214C DUDUDC] » Distributed /O » DP-Mastersystem (1): PROFIBUS_1 » Slave 1 = 0 X

|§' Topology view (g Network view ||!'|‘ Device view |_

#HSIEVEJ f;"}_lﬂ @l!' § JDevicemruiew |

&

Y¢| . Module &
Slave_1
10 StandAlone Base_1
Com Adapter Outputs_1 ¢
Com Adapter Status_1 I
Empty Module_1 {:-
L
i
I

Empty Module_2
Empty Module_3

{
|
|
|
|
|
|
|
i
| Empty Module_&
|
|
|
|
|
|
|
|
|
I

il Empty Module_4
e Empty Module 5 L
N 1
m Empty Module_7 ¢
Empty Module_8 [
Empty Module_9 i
Empty Module_10 &
Empty Module_11 i
Empty Module_12 1
Empty Module_13 [
Empty Module_14 L
Empty Module_15 i
<] . T
Slave_1 [Module]
_] General || 10 tags ” System constants " Texts |
* General I ; .
Eﬁmhgmhﬂnam Catalog information
PROFIBUS address
General DP parameters Short designation: |C441 PROFIEUS ADAFTER
Device:s pecific patameters Description: | C441 PROFIADAFTER: PROFIBUS DFVO slave ~
Hex parameter assignment {eatn0c98.gsd)
Watchdog
SYNCIFREEZE
Hardware identifier "
w
‘Order number: | |

Ffmrmre version: | V3.00.0009 |

GSD file: | eatnocog.gsd |
Install date: |Monday , June 27, 2016 10:39 [~]

Installed by: [E0057779 |

Change the Profibus address to match the address selected on the C441SS or C441QS. For this exam-
ple, the Profibus address being used is 3. The Transmission speed will default to 1.5 Mbps, which is fine.
Any speed will work here because the C441QS and C441SS modules auto detect the data rate from the
master. The data rate is dependent on the overall network cable length.

Next the 1/0O data to be used to control and monitor the S811+ and the C441 Profibus module is all listed
in the Hardware Catalog for these devices. This information comes from the GSD file installed earlier.
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Since the C441 Profibus modules are used as stand-alone 1/O or to interface various Eaton motor control
products to Profibus, the first thing that must be done is to remove the “IO StandAlone Base” and replace
it with the “S811+ Softstarter Base”. Select the 10 StandAlone Base row, then press the Delete key on the
keyboard. Then drag and drop the S811+ Softstarter Base to the row left empty following the removal of
the IO StandAlone Base.

The Com Adapter Outputs shown below the newly added S811+ base, should also be removed at this
time. The S811+ Motor Control byte contains two bits to control the outputs, so this Com Adapter Outputs
must be removed to avoid conflict. Remove it by selecting the row, then press the delete key and confirm.

Add the S811+ Motor Control selection where the Com Adapter Outputs selection was just removed. The
Com Adapter Inputs may be left if the inputs on the C441QS or C441SS modules are used. The status of
these inputs are contained in bits 0-3 of this byte.

Next, add any S811+ parameters from the list that are to be monitored for the application by first deleting
a row, then dragging and dropping the parameter in the empty row. Add as many parameters to be moni-
tored as necessary. Be sure each parameter added is for the S811+ only.

For this application the following parameters are being used for control or are being monitored from the
S811+ via Profibus:

Control: S811+ Motor Control byte %QB2

Monitor:
Com Adapter Inputs %IB2
S811+ Motor Control Status %IB3
3-Phase Currents (deciamps) %IW68, %IW70, %IW72
3-Phase Voltages %IW74, %IW76, %IW78
Thermal Pile % %IB4

This is also shown below as entered into the software:
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J Device overview =
ﬂ .. |Module Rack slot | address | Q address | Ty VlCatang —
Slave_1 o (0] Ci o |<‘5earc|’1‘,\- ||H_l|
5811+ Softstarter Base_1 0 Base ... 5= [ Filzer
5811+ Motor Control_1 o Data E... 2 5 [l 5811+ Thermal Pile Percentage E
Corm Adapter Inputs_1 4] Data E... 2 e S811+ 3 Phase RMS AC Voltage
$811+ Motor Control Status... O Data E... 3 38 [. 5811+ Total Nurn of Motor St
5811+ Scale 3 Phase Curdec. O Data E.. 68..73 St [l s&11+ Analog IF % of Rated Ra..
5811+ 3 Phase RMS AC Volta.. O Data E... 7479 5i $S811+ Analog Input Value St..
] 5811+ Thermal Pile Percenta.. O Data E.. 4 SE 5811+ Discrete Data Input
5 Empty Module_1 o PR & [l =511+ Discrete Data Output
r Empty Module_2 g BRI e Il 5511+ Network Outputs
= Empty Module_7 0] Data E... Er 5811+ Fault Queue
Empty Module_3 2 Bt i 5811+ Average RMS AC Cur-Li..
Empty Module_3 2 Datied B [l 5211+ 3 Phase RMS Current line
Empty Module_10 & hatn s o Il 5811+ 5cal Avg 3Ph Cur Amps ...
Empty Medule_11 o BEiling = 5811+ Scale 3Phase Cur Am._
Empty Module_12 4 SEEE S [l 5511+ Scale Avg 3Ph Curde...
Empty Module_13 & BELE £ [l 5511+ Scale 3 Phase Curde...
Empty Module_14 2 e i Er [l 5811+ Avg RMS AC Current -
EmPtYN'deIU!E'_TS 0 Balnks 7] $B11+ 3 Phase RMS Current .
[ <] i | |j— 5811+ Scal Avg 3Ph Curamps ..
|3 Properties ||"'j.'. Info i) || %) Diagnostics | Il 5511+ Scaled 3 Ph Cur e "
Il 5211+ 5cal Avg 3Ph Curdeci P
1stants || Texts | £811+ Scaled 3 Ph Cur deci Pole
E [l5811+ Fower Factar
wral |=

Name: !5811+Thermal Pile Percentage_1

Author: |E0057779

Comment:

g information

Short designation: |5811+Therma| Pile Percentage

[l =811+ Int Avg 3 Ph Real Pow...
[l S811+ Power Device Pole Temp
[l 5811+ DC Control Voltage
5811+ Device Ternperature in ...
[l 5811+ Auto Reset Count 1
[l 5811+ Line Frequency

5811+ Line Phase Sequence
Il 5511+ Fault List

[I 5811+ Application Status

[l 55811+ Mir IP Level Sense En..
[l 5811+ Firmware Version List
S811+ Hardware Version List
[l 5511+ Device Froduct Code
[l 5811+ Device Reset Reg
5811+ Motor Control

[l Empry Module o

The tags for each S811+ must then be added to the Tag database so they may be used in the user pro-
gram. This will be covered later in this document.

Device-specific Parameters

Another important option is the Device-specific Parameter file. This is a file containing configuration pa-
rameters for the S811+ in this case. This configuration file will be downloaded to the S811+ each time the
Profibus master makes a connection with it. To enable this file to be downloaded, double click the
Slave_1 S811+ in the Device View to reveal its properties below. Per the following, select Device-specific

parameters:
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|§ Topology view ||ﬁ Network view ||HT Device view L

&- |S|ave_1

Slave_1 [Module]

3

§ J Device overview |

v

[ .. [ Module !

g

. WE=

-

J General || 10 tags || System constants ” Texts |

Slave_1

58114+ S5ofistarter Base_1
5811+ Motor Control_1

Com Adapter Inputs_1

5811+ Motor Control Status...
5811+ 5cale 3 Phase Curdec.
5811+ 3 Phace RMS AC Volta..

mEd

5811+ Thermal Pile Percenta..
Empty Module_1
Empty Module_2
Empty Module_7
Empty Module_8
Empty Module_9
Empty Module_10
Empty Module_11
Empty Module_12
Empty Module_13
Empty Module_14

Empty Module_15
JO—

5.}56005950509050#390530

General

Catalog information

PROFIBUS address

General DP parameters
Device-specific parameters

Hexparameter assignment

Watchdog
SYMNCIFREEZE

Hardware identifier

|

Device-specific parameters

~ Enable Device
Parameterimtion: | lgnore Device Parameters rTT

Adapter Outputs ComLoss
" Behavior |Fail Safe (Qutputs disabled) [+

By default, the Configuration file is not downloaded to the S811+. If this feature is to be used, change the
Enable Device Parameterization selection above to Download Device Parameters.

If the configuration file is being used, the parameters for the configuration file can be found by double
clicking the S811+ Softstarter Base under Device overview. Select Device-specific parameters as follows:

12
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PLC_1 [CPU 1214C DUDCDC] *» Distributed /O » DP-Mastersystem (1): PROFIBUS_1 » Slave_1 - X

|E Topology view ||gﬂ-h Network view ||[]'|‘ Device view L

gt [slave_1 l"ls&il

; » - : 5
HOR = J Device overview |

¥ . Module

Slave_1

X
1]
A

[ [3]

THEN

SB11+ Softstarter Base_1
5811+ Mator Contral_1

Com Adapter Inputs_1

5811+ Motor Control Status...
5811+ Scale 3 Phase Curdec.
5811+ 3 Phase AMS ACVolta..
5811+ Thermal File Percenta..
Empty Module_1

Empty Module_2

Empty Module_7

Empty Module_8

3 ule _E
3 o B

|§.Properties ||"_L'.Info y”ﬂDiagnostics |

| =3 ] e

o Jel == I o= G o N = B o S e = S o [ = 5 o

J General " 10 tags || System constants " Texts |

b General g o
Device-specific parameters

mE

Device-specific parameters
Hex parameter assignment

Hardware identifier S811+ Overload Trip FLA
deciAMPS: |2TU

5811+ Overload Trip class: | 20

5811+ Motor Rated Volts: |480

5811+ Motor Line Freq Rating: | 6000

5811+ Motor Wiring : :
Configuration: | Inline Viiring

[~]
5811+ Motor Phase Sequence: |F'.BC Fhase sequence [v]
[~]

5811+ Motor Start Method: | Voltage Ramp

5811+ Motor Init Torque
Percent: | 45

< |

5811+ Motor Start Ramp Time: | 200

S811+ Motor Stop Ramp Time: | 1]

5811+ Kick Start Initial Trg Per: | "]

|
|
|
5811+ Motor Pump Stop Time: |TUB |
|
|

5811+ Kick Start Time: |0

5811+ Ramp2 Motor Phase

Sequence: |P.BC Phase sequence [+
%811+ Ramp2 Motor 5tart
Method: | Veltage Ramp I+
5811+ Ramp2 Motor Fet Init Trg: |45 | [v]

Modify each parameter as appropriate. When this project is downloaded to the PLC, the configuration
files for each device will also be downloaded. These files, if enabled to do so, will then be downloaded to
each slave device each time the master establishes a connection with them.

This feature also allows a new S811+ to be automatically configured if it needs to be replaced, minimizing
downtime.
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When utilizing the Profibus parameterization file with the C441/S811+, care must be taken for the follow-
ing situations:

1. Ifthe S811+ user interface is used to modify any configuration parameters in a S811+, these
same changes must be made for the same parameters in the PROFIBUS parameterization file.

2. Be sure all the motor parameters and all other parameters for the C441/S811+ in the Profibus pa-
rameterization file are correct before enabling this file for download.

Map the I/O Tags for the C441/S811+ in the Siemens Programming
Software

Under the device view for the C441/S811+ (Slave), the Device Overview shows the generic I/O address-
es assigned to the 1/O data.

|§ Topology view ||¢,-E-n Network view ||!]'|‘ Device view |_

gt [Slave_1 = v = J Device overview |
L lodule Rack Slot | address | Q) address | T
Slave 1 0 0 da
5811+ Softstaner Base_1 0 Base ... _i;_
23 5811+ Motor Contral_1 ] Data E... 2 5
i Com Adapter Inputs_1 ] Data E... 2 a
5811+ Motor Control Status... 0 Data E... 3 s
=] 5811+ Scale 3 Phase Curdec. O Data E... 68..73 =
= 5811+ 3 Phase RMS AC Volta.. O Data E.. 74..79 5
I 5811+ Thermal File Percenta.. O Dats E... 4 5
Empty Module_1 0 Data E... E
E Empty Module_2 o Data E_.. =
. Empty Module_7 0 Data E... E
g Empty Module_8 o Data E... E
il Empty Module_9 o Data E... E
o Empty Module_10 0 Data E... E
Empty Module_11 o Data E_. =
Empty Module_12 o Data E_. =

This is showing the I/O addresses that will be used when creating the PLC tags as described below.

To map the 1/O tags so they may be used in the user program to control and monitor the S811+, select
PLC tags in the project tree on the left and then choose Show all tags as shown below.
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Devices
= & @ =

* 7 S811_Plus_Profibus_AppMNote
ﬁ""ﬁ.dd new device
gy Devices & networks
~ [ PLC_1 [CPU 1214C DC/DC...
ﬂ']' Device configuration
.| Online & diagnostics
b r:i:l Program blocks
» [ Technology ohjects
] External source files
vfa FLC tags
iz Showall tags
ﬁ‘b'ﬁ-.dd new tag table
2 Default tag table [59]
v [ PLC data types
b :C,l Watch and force tables
308 Program info
» p_ﬂ, Device proxy data
E] Text lists
v [ Local modules
b E[. Distributed lIQ
» (4§ Commaon data
» [5]] Documentation settings
k r:@ Languages & resources
b [ Online access
b p_w Card ReaderiUSE memory

When double clicking Show all tags, the PLC tags screen will be displayed. Add tags to this screen as
shown below. Names are entered for each tag and these tag names can then be used in the user pro-

gram.
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5$811_Plus_Profibus_AppNote » PLC 1 [CPU 1214C DUDCUDC] » PLC tags

Devices |@| Tags || &= User constants ||>E| System constants
o Q Bz B oo =
PLC tags
= | ] 5811_Plus_Profibus_Apphote Mame Tag table Data type Address Retain  Visibl.. Acces.. Cor
B Add new device ] <@ Com_aAdapter_Inputs Default tag table Byte %lB2 =) =)
i Devices & networks 2 4l 5811+ Current_A Default tag table Ulnt %IVWES ™ =)
~ [ PLC_1 [CPU 1214C DO/DCL. 3 <l 5811+ Current_B Default tag table Ulnt WIWTO =] =]
[I¥ Device configuration 4 <l 5811+ Current_C Default tag table Uint W72 =) =)
% Online & diagnostics 5 <@ 5811+ _Motor_Control Defaulttag table Byte %0QB2 ™ =)
» 5 Program blocks 6 4l 5811+ _Motor_Status Default tag table Byte W%IB3 = =)
» [ Technology objects 7 <@ 5811+ _Thermal_Capacity Default tag table Byte %IB4 =) =)
» External source files 8 <@ 5811+ Volts_AB Default tag table Word H®IWT4 =] =]
~ [ 4 PLCtags S g0 5811+ Volts_BC Defaulttag table  Word AT E =) =)
%5 showall ags 10 g0 5811+ Volts_CA Default tag table Word WIWT B # =)
B Add new tag table 11 <fdd rews {_a E [
2 Default taa table 1591

For the purposes of this application example, these tags will be added to a Watch and Force table rather
than a program to test controlling/monitoring the S811+ via the Siemens PLC and the Profibus network.

Create a Watch and force table then add the S811+ I/O tags by double clicking in the name column, then
selecting tags from the list of tags just created in the PLC Tags area. Note that the names for these ad-
dresses that you entered into the PLC Tags area are automatically populated.

..I_Plus_Profibus_AppNote » PLC_1 [CPU 1214C DUDCUDC] » Watch and force tables »

Devices

5 Q © ~E Y s
i MName Address Display format | Monitor value I
= 15811 _Flus_Profibus_AppNote 1 “S811+_Motor_Contral® %QB2 Hex
ﬁ“,-\dd new device 4 "Com_Adapter_lnputs® %IB2 Hex
i Devices & networks 3 "5811+_Motor_Status” %83 Hex
- [ﬂ PLC_1 [CPU 1214C DC/DC... 4 "28114_Current_A" %IWEE DEC
[h‘ Device configuration 5 *S811+_Current_B" W%IWTO DEC
% Online & diagnostics 5] "S811+_Current _C I 2 DEC
» ri_ Pragram blocks 7 "5811+ Volts_AB" IWT 4 Hex
b [ Technology objects g "5811+ Volts_BC" LW 6 Hex
] External source files o "SB811+_Volts_CA" SIWT 8 Hex
'E;d PLC tags 1 "5B811+_Thermal_Capacity” %IB4 Hex

e

- o

5 showalltags
E’ Add new tag table
%’ Default tag table [59]

¢ [ig PLC data types

~ [ Watch and force tables
B Add new watch table
Esl Force table
&5 5811_Plus

08 Program info

Controlling and Monitoring the C441/S811+ with the Siemens PLC us-
ing the Watch and Force Table

In place of a user program, this example will use the 1/O tags for the C441/S811+ in the Watch List and
control the S811+ by modifying the value for the Output tag and monitor the C441/S811+ by reading the
input tags.
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Downloading the program to the Siemens S7 PLC

The project must first be compiled with no errors before it is downloaded to the PLC. In the Project Tree
under PLC_1 [CPU....], double click “Device configuration” as follows to display the Device View contain-

ing the PLC.

Devices

S$811_Plus_Profibus_AppNote » PLC 1 [CPU 1214C DUDUDC]

|§ Topology view ||5§5 Network view "ﬁ'f Device view |_

EHOQ

w ] S811_Plus_Profibus_Apphote
B Add new device
gy Devices & networks
~ @ PLC_1 [CPU1214C DCIDCL...
[If Device configuration
%/ Online &diagnostics
!;51 Program blocks
[4 Technolegy objects
[ External source files
!;- PLC tags
%5 showall tags
B Add newtag tabe
%’ Default tag table [59]
[7§ PLC data types
[52 Wetch and force takles
B Add new watch mble
F=| Force table
5811_Plus

{ v~

-

1

203 Program info

-

[, Device proxy data
& Text lists
» [l Local modules
» (@ Distribut=d 110
» [gf Common data
» 5] Documentation settings
3 % Languages & resources
» (i Online access
» [ Card Reader/USE memory

g [FLct -]
5
G
X
x4
03
< [ |

|| |

¥ ]

Device overview

'ﬁ' Module

~ CM1243-5
DF interfae
~ PLC_1
Dli4/DO10_1
Alz_1

HsC_1
Hec 2
HsC_3
HeC 4
HSC 5
HSC_6
Fulse_1
Pulee_2
Fulse_3
Pulse_4
*» FROFIMNETinterface_1

<]

Islot
103
102
101
1012
E |
g |
1
3
116
5 i
118
=19
120
121
132
133
134
135
131

(=T = T = IR T

0.1
G40

1000
1004
1008
1012
1016
1020

&

Select the PLC then click the Compile button. The compile button is just to the left of the Download button
on the tool bar. Shown below are, from left to right: Compile button, download button and the upload but-
ton. As you hover over each of these buttons in the software, it will display its function.

ow Help

HME

The results of the compile process will be displayed in the area below the PLC as follows:
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S$811_Plus_Profibus_AppNote » PLC 1 [CPU 1214C DUDCTDC]

|E Topology view "Eﬂ'ﬂ Network view ||ﬂf Device view |_
ﬁ%&' | PLC_1 g 3 J Device overview |
E .ﬂ.Mndule 'slot [l addr
103 -
= 102 E
- CM1243-5 101
S DP interface 1012
d‘_” - PLC 1 1
03 102 2 3 4 DI14/D010_1 11 0.1
A2 1 12 B4 €
SICMIRS 13
B HsC_1 116 1000
v H5C 2 117 1004
: H5C_3 118 1008
il HSC_4 119 1012
H5CH 120 1016
H5C_6 121 1020
Pulse_1 132
Pulse_2 133
Pulze_3 134
Pulse_4 135
» PROFINETinterface_1 1X1
2
v = -
< I [ <] i | |Z||:
& Properties |"_i_'.lnfo yNﬂ Diagnostics | =i
| General i) || Cross-references || Compile |
Compiling completed (errors: O; warnings: @)
I Path ' Descripticn Goto | ? Errors  Warr
ﬂv = = ’ 1= = &
Q Hardware configuration Fa 0 0
') = Frogram blocks . 0 0
0 Mo block was compiled. All blocks are up-to-date. o 0
Q Compiling completed (errors: 0; warnings: 0} 0 0

Next, select the download button to download the project to the PLC. The following window will be dis-
played. If the controller was in the Run mode, it must be stopped for the download. Select “Stop all” per

the following, then select the Load button.

18
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Load preview

9 Check before loading
Status |1 Target Message Action
4 & ~ rca Ready for loading.
(v » Stop modules The modules are stopped for downloading to device. Stop all B
0 » Device configurati... Delete and replace system data in target Download to device
Q » Software Download software to device Consistent download
| < | il || )|
|—Refresh
| Finish || Load | | Cancel |

|

The results of the Load will be displayed in the lower portion of the project screen as shown below.

SR11_Fns_Profibns_AppNote » PIC_1 [CPL] 1214C DONCINC]

|g.5 | opology view ||g§, Metweork view ||—|_'|'|' Device view [
it [ I~ = Iﬁl Hi@2 100 il = Devive uveiview
W4 niodals [sar 1 addr
103 [~
aé”"j . ) 102 | =
@,&& e Slalus ard acloos ez duwnleading wd=vive o =
o
Status ! Target hessegs Acticn e
4-5 ﬁ * PLC 1 Dowrlcading to dzvice completed withoutcrrer. : q pew
0z 102 = |
H b Stert modules Statrmodules after dowrlcading to device. M stzriall : ; £
116 1000
b b7 1004,
118 1008
119 10 7]
130 1A
131 1070
13
13
13
T35 T
<] [i¢] 1l [ » J—E/L
hgnostics |
[ Gereral [ cross
Finizk Load | | Cance
: Meszega
o Project 811 _Flus_Prcfibis_ApoMote opened. 7512016 8:25:06 Al
] G = Startdownloading to devics. 7513016 10:27 28 AM
J G = PIC_1 7572016 10r?73R AM
] 0 » Hardware confiquration 75216 10r77 4R AM
] FLC_1 stopped. 7/5/2016  10:2B:16 AM
@ Harcware configurat ot was loadad successfully 7/512016 10:28:22 AM
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Select Finish to complete the download. This will complete the download and place the PLC into the Run

mode.

With the PLC selected, select “Go online” from the Tool Bar to go online with the project running in the
PLC. When online, the Simatic software should look like the following:

[ = topulogy view [ Heloank view

+ [ acel medule:

+ [l 3zt sutes
» [ Lomman d=ts
v | sacumentstar et ags

| Devize Information

Mo devices wilh prublenes

4 [ mne mnes s ran

| Conrecticn Informatlon

W it T Gows. Decemmuuale

Mesaye

Jelais

Alam glsplay

Urvices [Bt Ui view || tplicns
00 =4 E o EaR A b R P -] | | peviee verview | 3
= .
20N et Tl [Vl | S "ICPU oaperater panel
=[] SE11_Fus "k iy uhute G~ 03 [=] I
it = = L l__ [RES R TR P AR T TR |
= 107 =
A uIETE T
::.“.. = I - CMAPES M u
- il v fuku Taac vesung ] At s KRR E
[ 22vice Lor Tquretin i - Rt WNT wEs |
r\' Gnle @ d sy st F1ATEAN_1 1, o1 e
* B Lam ol e = 5 Z ! w4 17 i
» T3 teul gy eoject o
oy A
* ;.1} saernd saz T Lt 1A 1000 A
la a +r? 117 ADM 10
g hov 21l g E ] 118 1008 10
¢ eI
Bl vew g ke i 118 AmI
= L8 Dl 1L ey L b [av] 3 i s 1M IME N
' r-ﬂ "L duta s B A 11 amn 10
-l ateh ard Brce males & e 1
.‘_md rew amich bk [~} ENT 133
Eg.! larze male o Piliis B
e o i 2l 138
B vegram e
+ Tig sevies prewydata £ =18 ] = !
Ej et stz Hbapetics |5 infe 5 [P Diagrostics |
& -

In the Project Tree on the left, double click “S811+” under “Watch and force tables” to display the follow-

ing:

nE

Memc

=),

1

2 “Cormn_Adapter_Inputs®
3 "5811+_Motor_Status”
4 "5811+_Current_ A"

5 "S811+_Current_B"

6 "S811+_Current_C"

7 *$811:_Volts_AB"

8 "S811+_Volts_BC"

9 "5811+_Volts_CA"

10 "S811+_Trermal_Capa

Below is the Tool Bar located above the Watch List.

"SR11+_Mhtor_Contral®

ARL TS

Address
%OR?
%lB2
%lB3
FlWEE
FWT0
WWT2
W74
W76
W7 B
city’ B4

Dizplay format | Monitor value

c

n

C

n

1
LLLLIS

Medify valuc

? Comment

If the second icon from the right is selected, the Watch List will begin monitoring and displaying the 1/O

data as follows:
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#eEL 2ACE=
i Name Address Display format | Monitor value Maodify value ol

*5811+_Motor_Control® %QB2 Hex 16%#00

2 "Com_Adapter_Inputs” %RIEZ Hex 16#01

3 "5811+_Motor_Status” %IB3 Hex 16%00

4 "5811+_Current A" ELT DEC o

5 "S811+_Current_B" HIW70 DEC o

6 "S811+_Current C FIWT 2 DEC o

7 "5811+_Volts_AB" Fal W7 4 Hex 16%00EF

8 "5811+_ Volts_BC %W 6 Hex 16#00EE

£ "S811+ Volts_CaA” WIW78 Hex 16%00F1

10 "5811+_Thermal_Capacity” %IB4 Hex 16#00

1 [Eg)| <add ne

The S811+ can be configured for either 2-wire or 3-wire control, with 3-wire control as the default. The
C441 Profibus modules sense the mode the S811+ is configured for and writes control information to the
appropriate control register in the S811+. It's important to note the difference between the 2-wire and 3-
wire control bytes.

3-wire control byte:

Bit 0 = Runl

Bit 1 = Run2

Bit 2 = Permissive

Bit 3 = Fault Reset

Bit 4 = Output 1 ( control for C441 Profibus module output 1)
Bit 5 = Output 2 ( control for C441 Profibus module output 2)
Bit 6 = Reserved

Bit 7 = Ramp2 enable

2-wire control byte:

Bit 0 = Runl

Bit 1 = Run2

Bit 2 = Reserved

Bit 3 = Fault Reset

Bit 4 = Output 1 ( control for C441 Profibus module output 1)
Bit 5 = Output 2 ( control for C441 Profibus module output 2)
Bit 6 = Reserved

Bit 7 = Ramp2 enable

In the “Modify value” column for QB2 enter a 1 to energize the S811+ if 2-wire control is used, or enter a
value of 5 (set bits 0 and 2) if 3-wire control is being used.

The data can be entered/viewed in different formats by changing the Display Format for any value.

Each time values are entered or modified in the “Modify Value” column for the Output tags, the lightning

bolt with a 1 under it shown below must be selected to instruct the software and the PLC to write the val-
ue to the C441/S811+.
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Refer to the Profibus Chapter in the C441 Profibus User Manual (publication MNO42002EN) for additional
information on the configuration, control and monitoring parameters, Fault Codes, Diagnostic Telegrams
and more.

References

S811+ User Manual, Publication MNO3900001E

C441 Profibus User Manual, Publication MNO42002EN
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Additional Help

S811+ Soft Starter on PROFIBUS

In the US or Canada: please contact the Technical Resource Center at 1-877-ETN-CARE
or 1-877-326-2273 option 2, option 2.

All other supporting documentation is located on the Eaton web site at www.eaton.com/S811+

E-T-N

Fowering Business Warldwide

Eaton

1000 Eaton Boulevard
Cleveland, OH 44122 USA
Eaton.com

© 2014 Eaton

All Rights Reserved

Printed in USA

Publication No. AP039012EN
July 2016

Eaton is a registered trademark
of Eaton Corporation.

All other trademarks are property
of their respective owners



