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1. Abbreviations and Notations Used

PLC Programmable Logic Controller

IDE Integrated Development Environment

TIA Totally Integrated Automation (Siemens)
GSDML General Station Description XML File (Siemens)

LAN Local Area Network

BYTE 8-bit wide variable

WORD 16-bit wide variable
Table 1 — Document Abbreviations

2. Introduction

This application note has been created to assist the user in connecting the W4005NV46AlI controller to the
Siemens PLC via Profibus. The application note has been written for the following combination of tools:

PLC: S7-1200 series (Siemens order code: 6ES7 212-1BE31-0XB0)
Siemens IDE: TIA Portal Version 12

Due to the big number of different tools and packages available 4B are not able to provide application notes
for each and every combination. This application note should be thorough enough to be used as guidance for
connecting the W4005NV46AI controller via ProfiNet to the end users system of choice.

The application note should be used along side with an example project provided within the Zip file. The

application project contains all the necessary information to successfully connect and use the
W4005NV46AI controller with a Siemens PLC.

3. Application Note Folder Contents

The application note folder consists of the following sub-folders:

S7 1200 TIA Example Project -> The TIA Portal Project Folder
GSDML -> Folder Containing the GSDML file and all the needed supporting files to be used

4. Integration Procedure

4.1 Open the TIA Portal Software
4.2 Import the GSDML file
4.2.1. Click on Options -> Install General station description file (GSD)
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U6 Siemens - Buhler-W4005N-Sample-Project

Project Edit View Insert Online Options Tools Window Help

F T ) saveproject S ¥ i=) Ji Y Settings

(i

Support packanec
JW‘ l;.;‘)all general station description file (GSD)

#| Show reference Text

L] Global libraries

LX)

¥ 7] Buhler-W4005N-Sample-Project
I Add new device
by Devices & networks
» [/l Demo PLC [CPU 1212C AC/DC/...
» (4§ Common data
» [5]) Documentation settings
4 [@ Languages & resources
» i Online access
» (59 Card Reader/USB memory

Figure 1 - Install GSD File

4.2.2. Browse to the GSDML file within the GSDML sub-folder of this application note

R1 - 01 June 2014

Go online g¥ Go offline

and follow the procedure to install it to the TIA Portal’s hardware catalogue

4.3 Add the W4005NV46Al device to the project

Note: The steps below are only necessary if the example project
not used and the user is starting a clean project.

Open Network view of the project by right clicking on the PLC
device in the project tree as shown in Figure 2 — Open Network
View.

Find the W4005NV46Al device in the hardware catalogue and
drag-and-drop the W4005NV46Al Controller Runtime Data
Module as shown in

Figure 4.

It is also possible to use the search feature by typing in “W400”
into the Hardware Catalogue’s search box.

Make the logical connection to the PLC and select the IO
controller to be used as shown in Figure 3.

Double-click on the W4005V46AlI controller module to open the

Project tree

Devices

HO@

w 7 BuhlerW4005N-Sample-Project
ﬁbAdd new device
ﬁg-h Devices & networks
hd rf[. Dm0 PLC [

. Open
Y pevice c
W Online & Openin new editor
= nine sesrchin PLCand open.. F7
» @l Frogram

» '::nTechnU\U ;{ ot
» External _i% FDD)’

v (g PLCtags |2 "7

» Tu PLC data| % Delete

» [52 Watch an Rename
4§ Frogram ¢ Go to topology view
E] Textlists

» [ o
L@ Local m

Compile
~ [l Distribut P

Download to device

v%‘rﬁROFI ﬂ Go online
s

=
» gt Commeon da T Online & diagnostics
3 Eﬂ] Documenta

3 r‘__ﬂ) Languages QE Compare

» 1@ Online access 3¢ Cross-references

» [ Card ReaderiU [t call structure
54 Assignment list

= Frint...

ﬁv Frint preview...

g Froperties...

curl+C
Del
F2

»

»
Crrl+k
Ctrl+D

»

Fi1

Crrl+P

Alt+Enter

device overview page. Drag and Drop the W400 Runtime Data Figure 2 — Open Network View

Module into the Device Overview Slot 1 as shown in Figure 5.
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Iotally Integrate:

Demo PLC wa00-controller 1 Options
CRUNT212C WA005MVABAI L. DP-NOI
Mot sccinnerd
Select 10 controller V|Catalog
Demo PLC.PROFINET interface_1 L\\) | 400
W

ToMNE 1L
PN/IE_1

[ Filter
» [l Controllers
» [ Hw
» m PC systems
» [ Drives & starters

» [l Network components
] 5 Detecting & Monitoring
» m Distributed /0
» [ Field devices
~ [l Other field devices
~ [l FROFINETIO
» ﬁ Drives
» [l Encoders
] r_f. Gateway
~ [ o
3 ﬁ Siemens AG
~ [l Don Electronics
» [l 400 Series Controller
~ [l 400 Series Controllers
- ﬁ V400 Series Controllers
I fvis005Nv46Al (B C er Runtime Data
» [l Ident Systems
] 5 sensors
» (il PROFIBUS DP

Figure 3 - PLC Network Connection

b | Information

o 1

Figure 4 - Hardware Catalogue

w Opticns Tock Window Help
I EX Qe [§ YOEE R Y coonlne F

e-Pr.

» uted O » PROFINET I 1 » WADOSN

|&® Topology view ]_é!, Network wiew ]Th‘ Device view Options
=] 4+ [wwoosn =] =l 54
(2] v | Catalog
B u || Sesnchs
2 o Filzer
o sﬁ » [l Head module
+ [ Module
- " WHOO5N Runtime Data
— [l 005N Runtime Dats
-
~
< 1 [>]4)
| Device overview
(19
W - Madule Rack  Shot laddress | Q address Type Order no. Firmware Comment
- W o o V005 NV4EAl 1B Contreller Runtime Dats VHOOSHV4EA B viza
0 0x1 WHOOSN
_ [ 1 68..131 W005 N Runtime Data B 2
0 2
< = »
I'd pronerties  [Plinfa. IR Diaonastics

Figure S - Slot Assignment
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4.4 Open the Example Project

Browse to the location of the Example project file within the example project sub-folder of this application
note. Click on “Open the project view” button to display the project within the IDE.

4.5 Establish connection to the PL.C

Right-click on the PLC Controller in the Project tree and click Properties

Type in the IP address that the PLC should have. Make sure to match the sub-net to the sub-net of you PC.
Click OK.

Right-click on the PLC Controller in the Project tree and click “Download to Device” -> “Hardware and
Software”.

“Extended Download to Device” window will appear. Select the following settings:

Type of PG/PC interface: PN/IE

PG/PC interface: Select the network adapter that should be used to communicate with the PLC. Please
try not to use Wi-Fi connection for this.

Connection to Subnet: PN/IE_1

The device list will be updated with all the devices found on your LAN. Select the device with the type
“CPU 1212C ...” and press Load. Project will be compiled and downloaded to the PLC controller. If asked
keep pressing Load and Finish in order to complete the download process.

Verify that the project was downloaded successfully by going online. Use the “Go Online” button at the top
controls toolbar of the IDE. A Green RUN LED should appear on the PLC and a green circle/dot should
appear next to the “Program Blocks” field in the project tree.

Note: The W4005NV46Al controller has not vet been configured and there should be a with the
“Distributed 10 section in the project tree.

4.6 Configuring the W4005NV46AlI controller in the PL.C project

Make sure the connection to PLC is offline by pressing the “Go Offline” button
Open the Network View as shown in Figure 2.
Double-click on the W4005NV46AI / B controller to open the Device Overview as shown in Figure 5.

Right-click on the W4005NV46AI /B controller and click on Properties. Within the Properties window
select the “ProfiNet interface” section. Fill in the details as necessary, but pay the most attention to the
module [P address and ProfiNet device name fields. These fields are how the PLC will establish the
connection to the device later on. Make sure that the IP address set here is in the same sub-net as the PLC
controller and the PC in order to avoid communication problems.

Cycle time can be left as Automatic and the Watchdog time can be left as 3 x cycle times as per TIA Portal
defaults.
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Save project and then Download Hardware and Software to the PLC controller. The PLC is now configured
to exchange data with the Device Name and IP address set above.

4.7 Configuring the W4005NV46AI /B controller’s internal settings

The W4005NV46Al /B devices are delivered with the Device | |~ [ sunlerwsoosisampleFroject
Name set to an empty string and IP address set to 192.168.1.100. i Add new device

EEE, Devices & networks

In most cases these setting will be different from the settings in the « [l Demo PLC [CPU 1212C ACIDC)...
PLC and the W4005NV46AI /B module internal setting will need I]J Ze‘l'_i“;d”_ﬁg“mi_“"
to be updated. The process is given below. [z Program blocks

» [ Technology objects
] External source files

Right-click on the W4005N module within the project tree and » L3 PLC tags

select “Online & diagnostics” as shown in Figure 6. » [ PLC data types
] Eg[h'u‘atch and force tables
. . « . . . . i B8 Program info
Click in the “Functions” section in the newly opened window on ) Tex lists
the left hand side. Dl Lie Tl
~ [ Distributed 10
~ I PROFINETIO-System (10...

First assign the Device name. Refresh the “Accessible devices in »(m

. . . I ommon OPEI"I

the network™ list and find the device type “400 Series Control”. :%Ewmenfa Open in new editor
Select it a click assign name. Wait for the process to finish. b [ Longuages ” sesrchinficandcpen-. 7

1 1 » [}z Online access Cut Ctrl+X
Refresh to verify that the name has been assigned successfully. 2 ﬁ cardreadert 5| CoPy culec
Assign the device IP address by first finding the device by its XEE'HE D:zl
MAC address. The MAC address is printed on the W4005NV46AI 5 Gznt::pologww
controller’s RJ45 Ethernet port label, inside the unit. &, Ge to network view

Compile 4
Click on the “Accessible Devices” button next to the MAC P ponmesdtdecs
address, which will load another window, where the correct device o Goofline  Culan
should be selected either by using the MAC address or the Device =i
Type / Device Name. Click OK. ? o orevien.. et
| £ | — = [ Export module labeling strips

Click “Set IP Address” once the pop up window is closed (this = |Y|Retailsview ., . preemer (S
may take more than 10 seconds, please be patient). — r

Figure 6 - Online and Diagnostics Launch

Important: The W4005NV46Al module will set the new [P address and reset automatically. The module
will take 10-15 seconds to re-initialise. The TIA portal will indicate that it failed to set the IP Address.
Please ignore this warning.

After the W4005NV46AI module has restarted it should start communicating with the PLC. The PLC Error
LED should stop blinking and only the Run LED should now be solid green.

Please verify that the W4005NV46Al /B controller is communicating by going online to the PLC and
verifying that all the status circles in the project tree are solid green.
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5. W4005NV46AI /B Data Decoding

R1 - 01 June 2014

This application note gives a very simplistic example of the decoding of the W4005NV46AI /B controller’s
data. This is intended to act as a starting point for the full implementation by the end user. Please refer to the
W4005V46AI-SYSx /B user manual for the full decoding information as this is out of scope of this

document.

64 WORDS are allocated within the PLC memory for each W4005NV46AI /B controller. Only 52 WORDS
are used, the rest are allocated for future implementations.

5.8 W4005NV46AI Raw Data Tags

Please go to PLC Tags -> W400RawDataTags and click on the “Monitor All” icon to see the raw data
returned from the W400NV46AI /B controller to the PLC as shown in Figure 7.

<@ Tags |[E U

Save project
Devices |
HQQ B =2 BT
WAO0ORawDataTags
= ] BuhlerW4005N-Sample-Project MName
B Add new device 1 <@ W400SysStatus
o Devices & networks 2 <@ W400SysTime
~ (g Demo PLC [CPU 1212C AC/... 3 40 W400Flags
JIt Device configuration 4 <@ W400ShutDownCause
% Online & diagnostics 5 <@ W400TimeToshutdown
» [l Program blocks @|s < Wa00Muted
» [ Technology objects 7 <@ W400Speedstatus
» External source files 8 <@ W400SpeedPercentlominal
"‘fﬁ FLCtags @] <@ W400SpeedBottomPPI
%5 Show all tags 10 @0 W400SpeedTopPPM
¢ Add new tag table 11 @0 w400CalibratedspeedSingle
% Defaulttag whle [62] 12 @0 v400CalibratedspeedDiff
135 V400RawDataTags [... 13 @0 V400AlignTopStatus
» [ PLC data types @]14 4@ vidooAlignBottomStatus
» [52\ watch and force wbles 15 <@ w400TempAlarmvalue
o Program info 16 <@ W400TempStatusi
Z] Tea lists 17 <0 Vi400TempValuel
» [l Local modules 18 <@ W400TempStatus2
~ [ Distributed 1i0 19 40 W400TempValue2
-7 % FROFINET IO-Syste... 20 4@ W400TempStatus3
~ [ V005N 21 <@ W400TempValue3
IIY Device confi... 22 |40 W400TempStatus4
%/ Online & diagn... 23 40 W400TempValued
8 w4005N 24 @@ VH00SettingsSwi
[l WW4005N Runti... 25 40 V400FlagsMemCopy
Il w4005N Settin... 26 <@ W400Sw2MemCopy
» [§§ common data 27 40 W400SettingsSw2
] Eﬂ] Documentation settings 28 <Add news>
] ':D Languages & resources
» [ Online access
» [5F Card ReaderiUsB memory

Figure 7 - Raw W4005NV46AI /B Data

Data type
Int
Int
word
Int
Int
word
Int
Int
Int
Int
Int
Int
Int
Int
Int
Int
Int
Int
Int
Int
Int
Int
Int
Byte
word
Byte
Byte

Address Retain
%IWES
%IW70
%IVW7 2
%IW7 4
%IW76
%IW7 8
%IWED
] sws2 [=]

%IWE4
%IWEE
%IWES
%IVWS0
%IWG2
IS4
%IVS6
%IV E
elW100
%IW102
%I04
%IW106
%IW108
%IWT10
%IWI12
%IB115
S|
%MES
%IB114

wisibl...

NN SRR EE

Acces...

NN ERfEREEE

Monitor value
2

o

16%0004

o

o

16%0000

253

238

1

237
16#03
16#0004
16#0D
16#0D

Cormnment

Copy of the Flags Structure in memory
Copy of the SW2 Structure in memory
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5.9 W4005NV46Al /B Decoded Data Structure

This example project also gives a simplistic example of a Function Block that can be used to decode the raw
data and save it into a structure database. Basic data type needed for this have been created and can be found
in the “PLC data types” section of the project tree. All the relevant data types start with the “W400...” text.

“W400DataDecoding” function block (FB1 in this example) is the data decoding block which write the data
into the “W400SysDb[DB1]” data structure. An array of this structure can be created by the end user to
facilitate the connection and update of multiple W4005NV46AI1 /B modules within a single project. This is
outside the scope of this application note.

The decoded data can be seen in the “W400SysDB” structure as shown in Figure 8.

Devices
QO Rl ol Ree B B[F
WA4005ysDb
= || BuhlerWw4005N-5ample-Project i MName Data type Start value IMonitor value Retain Accessiblef... Visiblein ... Setpoint Com
nb'ﬁdd new device I+ e ~ static
iy Devices & netwarks 2 4D s v VB00SysDb *W4005NRunti__. =] =] =] |:
~ [i§ Demo PLC [CPU 1212C AC/DC/Ry] 3 @ = > System "W400SystemSecti...
IIY Device configuration 4 4g = State Word 1620 1620002
% Online & diagnostics 5 | L} Time Resl 0.0 0.0
= [l Frogram blacks [ ] 6 |41 = « Flags “W400systemFlags...
ﬁb'ﬁdd new block 7 = Interlock Bool false FALSE
48 Main [DB1] [ ] 8 | L] CalibratedF _ Boal | FALSE
48 W400DataDecoding [FB1] @ (o a . CalibratedF... Bool I TRUE
@ Vi400Decode [DEZ] [ ] 10 |4@ = AlarmRelay... Bool false FALSE
@ W2005ys0b [DB1] @ [|nla . stopRelayst... Boal I FALSE
¥ (34 Technology objects 12 |1 . SystemnAlarm Bool [ FALSE
3 External source files 13 < L} AlarmReset... Bool [ FALSE
~[5 FLCtags @ 2@ = - aem "ViDDAlB rmSectio...
%Shuwalltags 15 |40 = ShutdownCause Word 1620 1640000
ﬁﬁdd new tag table 16 <41 = TimeToShutdo... Real 0.0 0.0
|2 Default tag table [62] =7 |a = Muted ward 650 16#0000
|35 W400RawDataTags [27] 1840 = ~ Speed “W4005peedsectio...
v [ PLC date gpes @ |12 la = Status Int 0 1
» [ Wetch and force tables 20 4@ s NominalPercent  Real 0.0 0.0
B Program info 21 |4m . TopPFI Real 0.0 0.0
Z Tes lists 23 |am = BomomPRM Real 0.0 0.0
3 rj| Local modules 23 L} Calibratedspee_. Real 0.0 0.0
- rjl Distributed 10 24 @O = CalibrateSpeed... Real 0.0 99.0
« [Ld PROFINETIO-System (100): PN/IE_1 25 40 = w Alignment "Vi400AlignmentSe_
~ [ W4005N 26 |am . HeadStatus Int 0 0
IIT Device configuration 27 4O = Tailstatus Int 0 o
B Online & diagnostics 28 41 = » Temperature “W400Temperature...
T wa005n 29 |am = TemperatureAl... Real 0.0 700
[l w4005M Runtime Data_1 30 |4 vt Array [0.3] of "W
Il w4005N Settings Field_1 31 o s v 0] "VI400TempSensor...
b m Common data 32 <0 = Status Int (1] 1
» [5]] Documentation settings 33 <@ L) Value Real 0.0 240
» r\_m Lenguages & resources =34 @ = - 1] “W400TermpSensor...
3 %y Online access 35 @ L] Status Int o 1
Y S S— 36 4@ = Value Resl 0.0 250
v | Details view 37 | | "W400TempSensor..
38 |am = swws | Im 0 1
Name 29 | = value Real 0.0 220
40 |4g = - 3] “W400TempSensor...
41 |4n = status Int 0 1
42 | & Value  Real 0.0 230
43 |40 = - Settings *W4005ettings Type"
41 |qn - Switch1_Temp... Int 0 3
45 |lan = » Switch?_Other.. "W400Sw2Settings...
46 O = SpeedMode Bool false TRUE
47 @ . StartUpDelay Bool false FALSE
48 |40 = BearingSen. Bool false TRUE

Figure 8 - W4005NV46AI /B Decoded PLC Data
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6. Conclusion

This application note has shown how to integrate the W4005NV46AI /B controller into an existing Siemens
S7-1200 series project or how to use the example project provided with this application note. The end use
will have found all the information necessary to establish a ProfiNet connection and read the data in as well
as basic data decoding example has been given.

In an event of any problems arising in connecting the W4005NV46AI /B controller to the PLC or for more
information please contact your system provider or your 4B Group local sales support.
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7. Revision History

| Revision | Date | Modifications |

1 01 June 2014 Initial Application Note Release
Table 2- Revision History
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