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Before you begin

About the manual

This manual provides information on Coagutrack software. This document specifies all the
device features and documents Coagutrack software implementation details. Important, this
manual assumes that the following conditions apply:

. The sensor has been installed correctly and completely according to the installation
instructions.

. The installation complies with all applicable safety requirements.

. The user is trained in government and corporate safety standards.

Purpose

This specification is designed to complement the Coagutrack Manual by providing a complete,
unambiguous description of this Field Device from a COAGUTRACK SOFTWARE Communication
perspective

Who should use this document?

The specification is designed to be a technical reference for COAGUTRACK SOFTWARE End
Users. This document assumes the reader is familiar with COAGUTRACK SOFTWARE Protocol
requirements and terminology.

Warning

Before connecting the COAGUTRACK SOFTWARE in an explosive atmosphere, make sure
instruments in the loop are ordered and installed in accordance with intrinsically safe or
nonincendiary field wiring practices. Explosions can cause serious injury or death. Review
Rheonics Ex Manual at https://rheonics.com/resources/manuals/.

Nomenclature

Abbreviation Full-term Meaning

(short form)

SRV Symmetric Resonator Viscosity sensor
Viscometer

SRD Symmetric Resonator Density and Viscosity sensor
Densitometer

RCP Rheonics Control Panel Software for data acquisition

and configuration
SME Smart Module Electronics Sensor electronics

Table 1. Defined Acronyms

Related Documentation

You can find all product documentation on the Rheonics website at
https://rheonics.com/resources


https://rheonics.com/resources/manuals/
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Minimum System Requirements

Operating System: Windows 7 or Higher (Windows 10 recommended)
Required: LabVIEW Run-Time Engine 2019. Included in the full installer.
This run-time engine is also available online at:

https://www.ni.com/es-cr/support/downloads/software-products/download.labview-
runtime.htmI#348045

Free Disk Space: 2 GB (For full installation including run-time engines)

RAM: 4GB


https://www.ni.com/es-cr/support/downloads/software-products/download.labview-runtime.html#348045
https://www.ni.com/es-cr/support/downloads/software-products/download.labview-runtime.html#348045
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3 Coagutrack Ethernet connectivity setup
3.1 Instrument overview:

The Coagutrack system has an Ethernet port that can be used for communication with the
management level, the default IP V4 address used in this case is xxx.xxx.xxx.xxx. The Ethernet
port can be found at the top section of the cabinet (Figure 2)

Ethernet port

Figure 1. Coagutrack Ethernet port.

3.2 Ethernet PIN assighment Coagutrack Software

RJ45 Receptacle Pin Wire Description
Connector Number Color

- - 1 Yellow Transmit+
2 Orange Transmit-
3 White Receive+
4 Not Used
5 Not Used
6 Blue Receive-
7 Not Used
8 Not Used
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Modbus in Coagutrack

Coagutrack PRO version comes with the Modbus communication protocol included to be able to
view data from each station as well as start and stop jobs, and execute a cutting process. To use
this protocol, first connect through ethernet or Wi-Fi, then configure the IP address and port on
your application with the following configuration:

IP Address: IP of the RPS (can be seen in Diagnostics module)
Port: 502

The complete and detailed list of registers will be included with the system or can be requested
to support team, below, you will find a summary of the various types of register that the
software manages, detailing each category and its specific purpose within the system:

o INPUT REGISTERS: These registers are read only registers, these registers have the client

and server version, the job information of each station, the measurement values of each
station and an error status code and description, these are mapped as follows:

Name Register addresses

Client version [0-7]
Server version [8 - 15]
Job information for Station 1 [100-130]
Measurement for Station 1 [132 - 157]

Job information for Station 2 [200 - 230]

Measurement for Station 2 [232 - 257]
Job information for Station 3 [300 -330]
Measurement for Station 3 [332 -357]

Job information for Station 4 [400 - 430]

Measurement for Station 4 [432 - 457]
Job information for Station 5 [500 - 530]
Measurement for Station 5 [532 - 557]

Job information for Station 6 [600 - 630]

Measurement for Station 6 [632 -657]
Error Status 700
Error Description [701 - 716]

Table 2 Input registers distribution

e HOLDING REGISTERS: These registers are used to create jobs for any station, these registers
are mapped as follows:
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Name Register addresses ‘
Station Number 0
Job ID 1
Date [2-3]

Ref Job ID 4
Cheese [5-6]
Operator [7 - 8]
Target Cut Firmness 9

Target Cut Firmness Value [10-11]
Rennet Timer 12
Rennet Timer Value [13 - 14]
Stop Alert 15

Stop Alert Value [16 - 17]
Create 18

Table 3. Holding registers distribution

e COILS REGISTERS: These registers are used to start a job, stop a job and perform a cut
process for each station, these are mapped as follows:

Name Register addresses

Start Job 1 10
Cutlob1 11
Stop Job 1 12
Start Job 2 20
CutJob 2 21
Stop Job 2 22
Start Job 3 30
CutlJob 3 31
Stop Job 3 32
Start Job 4 40
Cutlob 4 41
Stop Job 4 42
Start Job 5 50
Cut Job 5 51
Stop Job 5 52
Start Job 6 60
Cut Job 6 61
Stop Job 6 62

Table 4. Coils registers distribution
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5.1

5.2

5.3

OPC UA server in Coagutrack

OPC UA (OPC Unified Architecture), is a platform-agnostic standard created to facilitate the secure
exchange of data between industrial machines. It was designed with security as a core principle.
One of the key security features of OPC UA is ensuring the integrity and confidentiality of
messages through encryption and signing.

The Rheonics Coagutrack can be supplied with an OPC UA server upon request. An OPC UA server
is a software application that implements this protocol to provide and manage access to industrial
data and control systems. To ensure data protection, the management level and control level are
separated by a firewall.

Outside world
‘ j

Contrsller signal 1o inftiate cutting
firmnessis resched

once target firmness —‘

Il
. | Sensor’s continuous
OPC UA client, Software  ||.... g
MES or SCADA — /
e Management = .

\

1

Controller

Figure 2. OPC UA network with Coagutrack system

Reference to other instruments.

Manuals and guides for digital instruments are modular. General instructions give information
about the functioning and installation of instruments. Operational instructions explain the use of
the digital instrument features and parameters. Fieldbus-specific information explains the
installation and use of the instrument on that Fieldbus network. Related manuals are listed next
and can be found at https://rheonics.com/resources

OPC UA Foundation

The OPC Foundation is an organization that develops and maintains standards for open
connectivity of industrial automation devices and systems. The foundation's primary goal is to
ensure interoperability between various automation and control systems, regardless of the
manufacturer. It oversees the development of the OPC (OLE for Process Control) standards,
including the OPC Unified Architecture (OPC UA), which provides a framework for secure and
reliable data exchange in industrial environments. The OPC Foundation supports collaboration
between industry stakeholders to promote the adoption and implementation of these
standards. More information can be found at: https://opcfoundation.org/

Encryption modes

OPC UA offers several security modes: "None," "Sign," and "SignAndEncrypt." The "None"
security mode can only be used with the None security profile and is disabled for all other


https://rheonics.com/resources
https://opcfoundation.org/
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security profiles. The choice between "Sign" and "SignAndEncrypt" depends on the Cyber

Security Management System (CSMS)
Allowed encryption modes are the following:

Security Policy
None

Description

No security is applied.
The messages are
exchanged without any
encryption or signing.
Uses 128-bit encryption
with RSA-15 for
message encryption and
signing. It provides a
basic level of security.
Uses 256-bit encryption
with SHA-256 for
message encryption and
signing. It provides a
higher level of security
than Basic128Rsal5.
Aes128_Sha366_RsaOaep Uses AES-128 for
encryption, SHA-256 for
hashing, and RSA OAEP
for key exchange. It
provides robust security
by combining modern
encryption and hashing

algorithms.
Table 5. OPC UA encryption modes

Basic128Rsal5

Basic256Sha26

CSMS |

Suitable for
applications with
moderate security
requirements.

Suitable for
applications with
higher security
requirements.

Suitable for
applications requiring
strong security
measures, including
secure
communication and
data protection.

10
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Getting started with OPC UA

ing started with OPC UA

Components

Coagutrack system
OPC UA client. UA Expert
Windows 10 64 bit

Ethernet Switch

Q

Below is a set of steps that show how to integrate the Coagutrack system with a
OPC UA Expert as a reference, you can follow similar steps to integrate your
preferred OPC UA Enabled device.

System Connections
Connect the Coagutrack system and the computer with the OPC UA client with an Ethernet Cable
to the same Ethernet network (follow the Main Coagutrack Manual on how to assign IP).

Coagutrak

ﬂ Unified
U Automation q

OPC UA client

Figure 3. Coagutrack system connected to OPC UA Client

Adding a new server
Open UA Expert and add a new server.

11
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B Unid Astommizn Uatxpart - The OPC Uniied Archtscture Gl - NewProge”
file View Sever Document Settngs Melp
BB =" X SR RD
Project # X Daty Acoew vew O ambute
v [ et s Saver Nodeld Displey Name Velue Osiotype  sowce Temestomy Suver Temestomp, - Statincede AN
Sekute Voion

B Dot Access View

Add new server

aaress Space 8 x Retesences.
Y
Refevence Torget Diplrghlame

Sover Meisage
IBHUWMIAGiR..  Item [NS7 Stinglcoug. hea.Station | Temperstise 1] succeeded 252 2 1223 [vet = Good]
I oo Staticn 1 1 SurinadCumanSiznc 24 ot = Good]
rheo-Station 1.vcet 1) = 250 . 25 fret « Good]
IBHLAKUEID..  Item [NSSStingicoeq.iheo Stabion 1. Uman 1) succesded | RewsesSompliogintervals 150, ReisedOueuebiaes |, Monhoredtemids 26 et » Good]
e 013644 changed 10 NewSescionCreated .
2 e 13684 chunged 1o ‘Cennectad .

g

< server B4 13644 changed to ‘Disconeected".
IBHLIKUAGHD.. Deleting subzcrption 3322721789
IBHUUARIL.. Disceonest succeded.

Figure 4. UA Expert. Adding a new server

6.4 Selecting the Coagutrack server

When selecting the Coagutrack server, we can use the custom discovery and select the endpoint
from the Coagutrack server based on the default configuration.

DPBBB =2 X2 XD
Project & X Data Access Vew ©  amibutes L]
v @ Prjeat T e Nede Dispiay Name Vatve iyt source enestamy, Sever Trmastarg,_ Stavscode oleit ®
B Servers
¥ [ Documents
1 Dota Access View

Adtibute Valus

O Ada senver ? x

Confourston Name [[BrLrbuA Biiniua 013644
fastre Set v
Oscovery | Advanced
Exoont Fiter: o fter =
L Lecal D
ServersOntietuork
¥ @ Globsl Dacovery Sever
@ < Double chck to Add GOS Server...>
¥ 9 Custom Discovery
@ < Double cick 10 Add Server. >

Address Space & x Refeences -

G v e

opetep bhinks 01364445010 Refeence  Torget DisployName
v @ Revense Dacovery
@ < Dautle ickto Ade Reverze Dcovery.. >
“ O Recenty Used
PV v \

Suhentcaton Settngs

® Anoprous

o ° Coagutrak server

conttaae

Provate Key

] Connect Automatcaly

Log

#8

Timestamp Source Sever Message

12/06/2024 18:1... Discoveryiidget Discarding DiscoveryServer UA Local Discovesy Server with URL opc tcpi//PROD-V/B-21

Figure 5. Selecting Coagutrack server based in the provided endpoint.
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6.5 Selecting the Security mode

Once the Coagutrack server has been selected, we can select the encryption and security level
used for communication.

B XD
B x Dot Access vew O [Aerbuter s
Server Node i Dicplay Name. Value Datiype  ource Temestamy Servee Tenestamp  Statusceds. 9 o

Meibute Value

Retesences s
B o
Reference Torget Ospleyame

. Server security selected
e Basic256Sha256

[0 comect Autorsscaly

3
Figure 6. Selecting encryption mode.
6.6 Checking the Coagutrack version with UA expert
All Rheonics Coagutrack system can read configuration version for each control system.
Available data like Software revision, hardware revision, Manufacturer and model is also
available.
10 IBHLinkUA. NS9String| Measuring 1 1 Uint16 213102801 21:3102840 Good
n 1BHLinkUA. NS9|String| Operator ID 1 6081393814420200485 Ulnt64 21:3102.852 21:31:03.090 Good
12 IBHLinkUA. Raw Firmness 1 59.2742 Float 21 21:31:32608 Good v "
13 IBHLinkUA Ref Job 1D 1 2 Uint16 213102951 213103090 Good T TI08
14 IBHLinkUA Relative Coagulation spee... 0 Float 21:3103.002 90 Good Sourceblocseconds: - 0
15 IBHLinkUA. Rennet Timer 1 0 int16 21:3103.052 90 Good < >
Address Space & x 16 IBHLinkUA. Rennet Timer Value 1 0 Float 21:3103.103 Good Radoranes s
P m— 17 1BHLinkUA. Setting time 1 0 Float 213103155 41 Good P S
18 IBHLinkUA. Start Date 1 1.72045¢+09 Float 21310321 Good
i 19 IBHLinkUA. Stop Alert 1 0 Uint16 21:3103.268 4 Good Reference Target DisplayN
20 IBHUNKUA.. NSOStringl.. Stop Alert Value 1 0 Float 213103318 Good HasTypeDefiniti... PropertyType
24 IBHLinkUA. Time from renneting 1 2216 Float 21
b o T oagutrakicharaCtéristics can be)fourid]inithe/addies
28 IBHUNKUA. reRevisio COITES P dmg to)the Coag kisystem: 213102337 Good
29 1BHLINKUA tringl.. Mo . e, COAGUIAR T A GeaTed et T05es  21:3102.337
o |30 IBHUNKUA.. NS9iStringl. SoftwareRevision 1 String 213055663 21:31:17.137  Good v
Log Ll

&0

Timestamp  Source Server

AddressSpa... 1BHLinkUA. paceModel:mimeData
in MimeData

tion for Serverid 2

IBHLinkUA.

Figure 7. Coagutrack version.

6.7 Adding Coagutrack Stations
A fully operational Coagutrack OPC UA system, integrated with an OPC UA client like UA Expert,
allows users to visualize stations within the Coagutrack system and select the nodes they wish to
monitor. This information can also be displayed by dragging and dropping the desired station
from the Address Space menu to the main dashboard (see Figure 8).

13
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~
D BBE ¢ =°x%2 &0
Project @ X OstaAccessVew  DatnAccess View-1 © Attributes & x
v [ Project # Server Node Id Display Name Value Datatype  urce Timestar rver Timestan Statuscode G el ® [+
v B Servers | Attribute Value A
2 1BHLinkUA@ibhlinkua-013644 |~ Nodetd ns=9sec/
BE 2. Click to add all variabl e
2, Alick espacelndex 3
19 Data Acces View 2. ClIEK YyeSs 10 aad varnanies dentifierype  Sting
@ Data Access View-1 -’ Identifier coag_rhe
NodeClass Object
BrowseName 9, "Statio
DisplayName ", "Static
& gtation 1 Eventotifier None
% - WriteMask 0
M Recursively Add Nodes X et
Address Space 8 x This will recursively add all variables and variable types that References 8 x
& liatgise v are referenced hierarchically by 'NS9[String|coag._rheo Station G o] Plromad v )
e S —— 1'to the DA view. M =
& Hardwareierision This might take a long time, do you want to coatinue? | Reterence Target DisplayN
@ Manufacturer |HasTypeDefiniti... FolderType
@ Model No |HasComponent  JobID 1
@ RevisionCounter HasComponent  Active 1
@ SerialNumber |HasComponent  Measuring 1

@ Server version |Hascomponent  Date 1

" |Hascomponent  RefJob 11
HasComponent  Cheese 1
|Hascomponent  Target cut fiama
|HasComponent  Target cut firmn
HasComponent  Rennet Timer 1

© Station 3

2 Station 4 |HasComoonent Rennet Timer V. ¥
O Station 5 ~ ¢ <8 § >
o 1. Drag=and=drep:station o x
E 3 %) -
Timestamp  Source Server Message i

08/07/2024 ... Reference PL. IBHLinkUA... Browse succeeded.
06/07/2024 .. AddressSpa... IBHLINKUA... Browse on node ‘s
08/07/2024 .. AddressSpa... IBHLInkUA.. Browse on node ns=9;s=coag_rheo’ succeeded.

06/07/2024 ... Attribute PI... 1BHLInkUA... Read attributes of node 'NS9|String|coag_heo Station 1' succeeded [ret = Good),
08/07/2024 ... Reference PL. IBHLinkUA... Browse succeeded.

08/07/2024 ... AddressSpa... 1BHLINKUA... QascAddressSpaceModetmimeData

08/07/2024 . DA Piugin QascDaModel:dropMimeData

Figure 8. Dragging and dropping Coagutrack stations into the OPC UA client.

With this procedure now all readable variables are available in the OPC UA client and can be
used for monitoring the coagulation process. See figure 9.
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I Unified Automation UsExpert - The OPC Uréfied Architecture Client - Coagutrak® - o P
File View Sever Document Setiings Help
DwBPO = X2 0 ¥
Project 5 x Outa st Vet O Amibutes 5 x
v 1 Project . Serves Node la Dispiay Name Value Datatype|  urce Timestar Timestan Statuscoce G o @
v 1 Senvers 1 IBHLUA..  NS9iSting| 1 Atribute Value
% IBHUNKUABIBRinkua-013644 2 BHUNUA.  NS9iSting T162006693731475488
3 BHUNUA.  NSOSting cceleration 1 193692
4 IBHLMUA. NS9iSting assz
S IBHUNA.  NS9String 0
6 IBHUNUA 0

W A et Coagutrak read
12 IBHLinkUA. Raw Firmness 1 628483 dection —_ ot
13 IBHUNkUA Ref 305 1D 1 o data
Adadress Space & x T RENeEnces o x
ol < AL I [}
A Reference Target DisplayNar

NS9String;
NS9iString)
NS9jstring;
NS3[String,
NS9IString!

1BHLIRkUA.

 SoftwareRevision 2511 BHURKDA

23 IBHUNKUA.. NSOistingl} Temperature 1 628483
2% NS9[Stringl{ Time from rerneting 1 12
2 NS9istrngl{ Veut 1 0

% NS9jstringld Vimax 1 628335

& x
Server >
IBHLIUA. ret = Good]
IBHLINKUA. 23 fret = Good]
IBHLIKUA, et = Good]

BHLIUA,
1BHLIkUA,

DA Plugin

UA.
IBHLIUA.. G of server TBHLIKUABIbhinkua-013644' changed to Connected

Figure 9. Coagutrack read variables.

6.8 Station and parameter visualization in UA expert

The following parameters (See table 6) can be visualized for each Coagutrack system.

Job ID

Active

Measuring

Date

Ref Job ID

Cheese

Operator

Target Cut
Firmness

UNIX

Description
Job ID of station

Active status of
Job ID of station
(O=Inactive,
1=Active)

Measuring status
of Job ID of
station
(0=NotMeasuring,
1=Measuring)
Job creation date
in UNIX for
station (IEEE754
floating point)
Reference Job ID
for station

Cheese name for
station (Limited
to 2 bytes)

Operator for
station (Limited
to 2 bytes)

Target Cut
Firmness
Activation

Start Date

Time from
renneting

Firmness

Raw

Firmness

Coagulation
Speed

Coagulation

Acceleration

Temperature

Setting Time

UNIX

seconds

cP

cP

cP/s

cP/sh2

seconds

Description
Measurement
Start Date in
UNIX for
Station
Seconds
passed since
start of the
measurement
for Station
Latest
Firmness
value Station

Latest Raw
Firmness
value for
Station
Latest
Coagulation
Speed value
for Station
Latest
Coagulation
Acceleration
value for
Station
Latest
Temperature
value for
Station
Setting time
calculated
value for
Station
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(O=Inactive,
1=Active)

Target Cut cP Target Cut Vmax cP/s Maximum

Firmness Firmness Value Coag. Speed

Value (IEEE754 floating value for
point) Station

Rennet Rennet Timer Cutting Time | seconds | Time of cut

Timer Activation value for
(O=Inactive, Station
1=Active)

Rennet seconds Rennet Timer Cutting cP Firmness

Timer Value (IEEE754 Firmness value at cut

Value floating point) for Station

Stop Alert Stop Alert Vcut cP/s Coag. Speed
Activation at cut value
(O=Inactive, for Station
1=Active)

Stop Alert | minutes Stop Alert Value Relative Vcut/Vmax in

Value (IEEE754 floating Coagulation % value for
point) Speed Station

Table 6. OPC UA Parameter station variables

6.9 Job Creation and Valve control

Using UA expert we can also create jobs and modify the overall station configuration, it is also
possible to control alarms and valve opening. For more information contact Rheonics support

team. This configuration can be found in the OPC UA client a Create Job and Coil.
- |

[ PBBO * = x

© Auributes =

Display Name Value Datatype  urce Timestar rver Timestan Statuscode 5

roject

v M Sener:

% [BHLinkUA® Bhiinkua-013644

e Space s x Greate Job T %
o v < A o o
~ (3 Create job / Reference Target Displayh

@ Cheese T

HasTypeDefiniti... FolderType
Create n
Date

HasComganant
<

lceceecccecnes

succeeded
mea’ succeeded.
fhec Create job’ succeeded

e0.Create job succeesed [ret = Good]

Figure 10. Job creation and valve control

6.10 Error status and description

Error status and description are also available in Coagutrack OPC UA. Those can be visualized in
a OPC UA client by selecting the corresponding node(See Figure 11)
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Code Description

5002

Job not started

5003

The cutting process could not be completed

5004

Job not stopped

5005

Control relay error

Table 7. Error status and description.

Bl Unitied Automation UaExpert - The OPC Unified Architecture Client - Cosgutrak®

File View Server

Project
v @ Project

v [ Servers

L

Document Settings Help
bwBBE + -

a x

X%GQ B Xy

Dota Access vew2

+ Server Node Id Dispiay Name Value Datatype  source Timestamy Server Timestamg
1 [BHUNUA@bh_|NSOiStingl.  Emorstams 5005 uint16 23623408 23623561
2 NS9|String]. Error Description  4859; 371221024 Uint64 22:36:27.99 22:36:28062

v [ Documents
B Data Access View
B Data Access View-1
18 Data Access View-2

Address Space
G angoe

tog
L)
Timestamp
16/07/2024
16/07/2024 ..
16/07/2024
16/07/2024 ...
16/07/2024 ..
16/07/2024 ...

 Model
¢ RevisionCounter
@ SerialNumber

» @ Server version
Source Server
DAPIugin  IBHLinkUA.
DAPlugin  IBHLInKUA...
DAPlgin  IBHLIkUA.
DAPlugin  IBHLINKUA...
DAPlugin  IBHLInkUA...
DAPiugin  IBHLInkUA...
DAPiugin  IBHLinkUA.

16/07/2024

Q Create job

@ DeviceHealth
@ DeviceManual
@ DeviceRevision
@ Error Description

@ Eror status

@ HardwareRevision
@ Manufacturer

Error status and
description is alse

available to users

Message

DeleteMonitoreditems succeeded [ret = Good)

em ‘NS9IString|coag_theo Create jobiStop Alert succeeded [ret = Good]
DeleteMonitoreditems succeeded [ret « Good]

ftem 1 . rheo.Create Value' = Good]
DeteteMontoreditems succeeded [ret = Good]

Hem NS9iString|coag_rheo Create jobTarget Cut Fitmness Value' succeeded [ret = Good]
DeleteMonitoreditems succeeded [ret = Good]

Figure 11. Error status and description in Coagutrack OPC UA

Statuscode

Good
Good

- o X
O Attdbutes 8 x
St ® ©
Atribute van A
v Nodeld ns=
Nomespaceindex 9
identifierType stri
identifier coa
NodeClass vari
BrowseName 91
DisplayName =
Description
v value

SourceTimestamp 16/
SourcePicoseconds 0 v

< >
References 5 x
G & B lrved v o
| Reterence Torget DisplayNar

HasTypeDefiniti... BaseDataVariabl,
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7

7.1

7.2

Profinet in Coagutrack

PROFINET is an open industrial Ethernet system based on international standards and part of IEC
61158 / IEC 61784-2, which defines what the signal looks like on the wire and what the medium
accessing the wire has to do, it also uses industrial Ethernet as the physical layer (defined by
IEEE802.3). It is a real-time communication protocol, meaning that devices can exchange data in
real time with minimal delays. It is also a deterministic protocol, meaning that data is exchanged
with predictable latency.

i,

- :

M . eeos_rheONICS

Real Time Curd Firmness

Coagutrak with
Profinet

Siemens PLC

Figure 12. Coagutrack system connected to PROFINET network

Reference to other instruments.

Manuals and guides for digital instruments are modular. General instructions give information
about the functioning and installation of instruments. Operational instructions explain the use of
the digital instrument features and parameters. Fieldbus-specific information explains the
installation and use of the instrument on that Fieldbus network. Related manuals are listed next
and can be found at https://rheonics.com/resources

PROFIBUS and PROFINET International (Pl) association and

Rheonics

The PROFIBUS and PROFINET International (PI) association is one of the largest automation
organizations in the world and is responsible for PROFIBUS and PROFINET, two important
automation technologies.

Rheonics is a member of the Pl association as a vendor of hardware, software, and PROFINET-
compatible systems.
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7.3

10 connection

The 10 connections predefined in the GSDML file, offer cyclic connections to 5 Slots the
following table lists the 10 connections available in the GSDML file of the device, this
configuration can vary depending on the number of stations used.

Module

Information
ID

Module

1 IN
;/Iodule IN
gllodule IN
Z/Iodule IN
gllodule ouT

Table 8. 10 connection table Profinet.
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8.1

8.2

Getting started with PROFINET and
Coagutrack

Getting started with PROFINET and Coagutrack

Components

CODESYS software installed

Coaugtrak system with Profinet enabled
Rheonics GSD files for Coagutrack systems
IP address of the Coaugtrak systems
CODESYS-compatible controller

O Below is a set of steps that show how to integrate the Coagutrack system with a
Profinet network as a reference, you can follow similar steps to integrate your
<~ preferred Profinet Enabled device.

Installing GSDML file in Codesys

Download the GSD files from Rheonics Support Page and install them in the CODESYS Device
Repository with the next steps:

1. Go to "Device Repository" in the Tools Menu.

2. Select the "Edit Locations" option.

3. Click on "Install" and indicate the path to the GSD files on the PC, write a name for the file,
and click OK.

@)~
P

Device user: pl Lstbdd: Q0 D0 Precomle o/ RN Programloaded Program unchanged Project user: (nobody) Qe

Figure 13. Adding Coagutrack GSDMIL file to the repository
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5,6. Right-click on “PN_Controller” and select “Scan for Devices”.

® Profinet test project - CODESYS

Chapter 8

Getting started with PROFINET and

Coagutrack

a X
File Edt View Projet Build Onkne Debug Tools Window Help Yu
e Hd & 0 =) 7 [#4  Application [Device: PLC Logic] = ©f O - =
Devees v 8 X | @on  PgouT % wesbyes ] cosgutrak profinet 1 X | W] PCPRG | hJ cosgutrak profiet .
0 orary Manager (%
) 5.C_#RG BR) ), e 1 kg he shonn vales e prhas ot aca
= (@ Tosk Configuraton ST
= 58 vanTask P40 Modsle YO Mapes ~ Find Filter Show sil ~ o Add FE for 10 Channel...
& G
;7 “f:( PNIO Modul Variable Mapping  Chann Tpe CumentValue  Prepared Value Unit  Description -
= 5 Profnet_Comm s
B o i =% . ARRAY [0..127] OF BYTE  Only subeiements upd.
& Profet JOTast * Applcation. GVL.Rheonics.rValue Mant2 ¥ BYTE 16200
; . 49 Appication. GVL Rheonis.rVakue Mant1 » BYTE 16200
@ ethernet Ethemet Information
= % @) PN_Controler (PN Cont. . Lok o)
7 5 » BYTE 16200
= oev]d cu
1620
e o “ BT 5200
b Copy “ TE
13 owl o 3 s
g% Deete - e v
Fl Refactoring R o
L) j- 3 Properties # = Create new varisble "9 =Mapto edsting variable
]
o D AddFoider. v 8 x
] Scan for Devices. Application Type alve Pre
}J ? Acknowledge Diagnosis Device. Applcaton
v
@] Acknowledge Diagnosis Subtree
@ |0 EdrObject
-4 Edit Object With.
j £dit 10 mapping
-1 Import mappings from CSV. 6
] Export mappings to CSV -
)
= A cosgutrak_profinet
AR Y
< 3 |« >
52 Devees | [) FRwetch 1 (B
(5] .
Device user: pi Lastbuid: Q0 © 0 Precompie /' B RN Program loaded Program unchanged Progact user: (nobody) Qe

Figure 14. Scanning devices

7. Wait some seconds until the software detects all connected devices

multiple devices connected, you can click “Copy All Devices to Project”

ones you want to add and click “Copy to Project”.

File Edt View Project Build Online Debug Tools Window Help

D=H & R R @ T |#% | Application [Device: PLC Logic] ~ 0 O | w =
Devces v Aax | @ |[%por |9 wesdyes 1) cosgutrak_profinet 1 x W] PLCFRG | hi] cosguirak srofivet
M0 Licary Manager (v A
e Fin fi w - for 10 Channel..
® puc.mo pre) Genera d iter Show all 4 Add F8 for 10 Channel.
= @ Task Configuraton = &
= 5 MonTosk PNIO OM Scan Devices o X
& pc_pre |
. PNIOMOGWE Y g pmed
& Profinet_Comm: Scemned Devices
&) pn_Controler St Device name Device type Station Name 1D number MAC Address 1P Address  Subnet
& Profinet JOTas! srv-testunitd 16200000001 708305020348 192168125 255255
3 ethernet Ethemet) Information srv-ht-coil-3 1 19

= % ([ PN _Controker (PN-Cont
¥ srv_nt_coi_s

D) Dagrostcs e

@ Devce_parame

3 v re

Watch 1

cosgurak-profinet 16202

\

Add Coagutrak
d

&M

Expression

ALC PRGN Reset Blink LED Set Name and IP 7] Show only unnamed stations (0] Show diflerences to project

Product: RH test LNt SRY_(0x0001)
[vender: Gt (0x0644)

[Role: ~ PIODevice

Scan Devices

= 43 cosgutrak_profinet
] — P

< ol | B
<2 oevees | ) 5 wotch 1 @) ek
5] 0
Device user: ol Lastbukd: @ 0 ® 0 Precomple o/ o Rl Prooram loaded Proaram unchanaed

system s B

Figure 15. Adding Coagutrack system to Profinet network

(SME). If you have one or
or individually select the

Yo
CuentValue  Prepared Value Unit  Description A
pelements .od.
atevariables | Use parent device seting
v x
Application Type Value Pre
Device. Applcation
>
Prosect user: (nobodv) Qe

Upon successful addition of the devices, they will appear in the Project’s tree. Verify each device
has a unique IP address, station name and MAC address on the network. IP and MAC addresses
on each device should be the same as the ones shown on the RCP software.

8.3 Parameter byte table for Profinet Mapping

Coagutrack Profinet system transfer data frames based in the configuration prepared for the

system see Table 8.
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Each variable must be mapped accordingly to get the correct value for the input data. Each
Coagutrack system delivers data of error status and the station parameters and those are
divided in modules. A maximum of 3 stations are allowed in Profinet. Only the 3 first modules

are used for parameter reading.

Coagutrack data is distributed as follows in 4 different modules:

Module 1:

Coagutrack variable

Data format

Word

Error Status
JobID1

Active 1

Measuring 1

Date 1

ReflobID 1

Cheese 1

Operator 1

Target Cut Firmness
1

Target Cut Firmness
Value 1

Rennet Timer 1
Rennet Timer Value
1

Stop Alert 1

Stop Alert Value 1

Start Date 1

Time from
renneting 1
Firmness 1

Raw Firmness 1
Coagulation Speed
1

Coagulation
Acceleration 1
Temperature 1
Setting Time 1
Vmax 1

Cutting Time 1
Cutting Firmness 1
Vcut 1

Relative
Coagulation Speed
1

Job ID 2

20
24
26

30
32
36
38

42

46
50

54

58

62
66
70
74
78
82

86

90

Unsigned Int16
Unsigned Int16
Unsigned Int16
Unsigned Int16
Float32

Unsigned Int16
Unsigned Int16
Unsigned Int16
Unsigned Int16

Float32

Unsigned Int16
Float32

Unsigned Int16
Float32
Reserved
Float32
Float32

Float32
Float32
Float32

Float32

Float32
Float32
Float32
Float32
Float32
Float32
Float32

Unsigned Int16

A AN BN &N H N NNNPBEDNDNDNDNDN

b

AP~

endianness

N/A
N/A
N/A
Little Endian
N/A

N/A
Little Endian

N/A
Little Endian

N/A
Little Endian

Little Endian
Little Endian

Little Endian
Little Endian
Little Endian

Little Endian

Little Endian
Little Endian
Little Endian
Little Endian
Little Endian
Little Endian
Little Endian

N/A
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Active 2 92 Unsigned Int16 2 N/A

Measuring 2 94 Unsigned Int16 2 N/A

Date 2 96 Float32 4 Little Endian

Module 2:
Coagutrack variable Index Data format Bytes Word
Endianness

Ref Job ID 2 0 Unsigned Int16 2 N/A

Cheese 2 2 Unsigned Int16 2

Operator 2 4 Unsigned Int16 2

Target Cut Firmness 6 Unsigned Int16 2 N/A

2

Target Cut Firmness 3 Float32 4 Little Endian

Value 2

Rennet Timer 2 12 Unsigned Int16 2 N/A

Rennet Timer Value 14 Float32 4 Little Endian

2

Stop Alert 2 18 Unsigned Int16 2 N/A

Stop Alert Value 2 20 Float32 4 Little Endian
24 Reserved 2

Start Date 2 26 Float32 4 Little Endian

Time from 30 Float32 4 Little Endian

renneting 2

Firmness 2 34 Float32 4 Little Endian

Raw Firmness 2 38 Float32 4 Little Endian

Coagulation Speed 42 Float32 4 Little Endian

2

Coagulation Float32 4 Little Endian

. 46

Acceleration 2

Temperature 2 50 Float32 4 Little Endian

Setting Time 2 54 Float32 4 Little Endian

Vmax 2 58 Float32 4 Little Endian

Cutting Time 2 62 Float32 4 Little Endian

Cutting Firmness 2 66 Float32 4 Little Endian

Vcut 2 70 Float32 4 Little Endian

Relative Float32 4 Little Endian

Coagulation Speed 74

2

JobID 3 78 Unsigned Int16 2 N/A

Active 3 80 Unsigned Int16 2 N/A

Measuring 3 82 Unsigned Int16 2 N/A

Date 3 84 Float32 4 Little Endian

ReflJobID 3 88 Unsigned Int16 2 N/A

Cheese 3 90 Unsigned Int16 2
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Module 3:

Coagutrack variable Index

Cheese 3 0
Operator 3 2
Target Cut Firmness
3 4
Target Cut Firmness 6
Value 3
Rennet Timer 3 10
Rennet Timer Value
12
3
Stop Alert 3 16
Stop Alert Value 3 18
22
Start Date 3 24
Time fl:om )8
renneting 3
Firmness 3 32
Raw Firmness 3 36
Coagulation Speed 40
3
Coagulation 44
Acceleration 3
Temperature 3 48
Setting Time 3 52
Vmax 3 56
Cutting Time 3 60
Cutting Firmness 3 | 64
Vcut 3 68
Relative
Coagulation Speed | 72
3

Data format

Unsigned Int16
Unsigned Int16
Unsigned Int16

Float32

Unsigned Int16

Float32

Unsigned Int16

Float32
Reserved
Float32
Float32

Float32
Float32
Float32

Float32

Float32
Float32
Float32
Float32
Float32
Float32
Float32

Chapter 8
Getting started with PROFINET and
Coagutrack
Bytes Word
Endianness
2
2
2 N/A
4 Little Endian
2 N/A
4 Little Endian
2 N/A
4 Little Endian
2
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian
4 Little Endian

For holding registers mappings contact the Rheonics Support team.
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9

9.1

9.2

9.3

Profibus in Coagutrack

PROFIBUS (Process Field Bus) is a standardized fieldbus communication protocol widely used in
industrial automation and process control. It is based on IEC 61158 and IEC 61784 standards,
which define fieldbus communication technologies and their specific protocol implementations,
including signal characteristics and medium access requirements. Using serial communication
over RS-485 or fiber optic networks, it enables efficient data exchange between industrial
devices like sensors, controllers, and actuators.

Although considered a predecessor to PROFINET, PROFIBUS remains widely used due to its
reliability, compatibility with legacy systems, and proven performance all over the world.
Coaugtrack systems can use 1 or more converters depending of the number of stations
available.

&

x d Firmness
Coagutrak with

Profibus slave

Profibus Master PLC

Figure 16. Coagutrack system connected to Profibus network

Reference to other instruments.

Manuals and guides for digital instruments are modular. General instructions give information
about the functioning and installation of instruments. Operational instructions explain the use of
the digital instrument features and parameters. Fieldbus-specific information explains the
installation and use of the instrument on that Fieldbus network. Related manuals are listed next
and can be found at https://rheonics.com/resources

PROFIBUS and PROFINET International (Pl) association and

Rheonics

PROFIBUS (Process Field Bus) is a standardized fieldbus communication protocol widely used in
industrial automation and process control. It is based on IEC 61158 and IEC 61784 standards,
which define fieldbus communication technologies and their specific protocol implementations,
including signal characteristics and medium access requirements. Using serial communication
over RS-485 or fiber optic networks, it enables efficient data exchange between industrial
devices like sensors, controllers, and actuators. Although considered a predecessor to
PROFINET, PROFIBUS remains widely used due to its reliability, compatibility with legacy
systems, and proven performance all over the world.

10 connection
The 10 connections predefined in the GSD file, offer cyclic connections to 3 Slots that contains
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each station parameters(Addressing to each 10 device will contain different modules depending
on the number of stations, each station follows the same addressing). The following table lists
the 10 connections available in the GSD file of the device:

Module Information  Size
ID

Module IN 2
1

Module IN 88
2

(Station

1)

Module IN 88
3

(Station

2)

Module IN 34
4

Module ouT 62
5

Module ouT 6
6

Module ouT 6
7

Table 9. 10 connection table Profibus. Slave 1.

Module Information  Size
ID

Module IN 88
1
(Station
3)
Module IN 88
3
(Station
4)
Table 10. 10 connection table Profibus. Slave 2.

10 Getting started with PROFIBUS and Coagutrack

10.1 Components
e TIA portal software
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e Rheonics GSD files for Coagutrack systems

e Profibus device address

e S57-1200 with CM 1243-5 Master module

e Profibus cable prepared with Profibus connector

O Below is a set of steps that show how to integrate the Coagutrack system with a
s Profibus network as a reference, you can follow similar steps to integrate your
< preferred Profibus Enabled device.

Import the MGate 5111 GSD File

A GSD file is a standardized text file that defines the communication parameters of a PROFIBUS
or PROFINET device. For the Moxa MGate 5111, it contains details such as device identification,
supported baud rates, diagnostic data length, and I/O module configurations. This information is
essential for integrating and configuring the MGate 5111 into a PROFIBUS network using TIA
Portal.

1, To import the device's GSD file, go to Options and select Manage General Station Description
files (GSD). Locate the folder containing the GSD file, and TIA Portal will install it into the
project, allowing you to add the device to the diagram.

Project Edit View Insert Online | Options |Tools Window Help
[3 [ O ssveproject | b| 3 52| [ ¥ setings e ¥ Gootiine | B I8 B3¢ [[|[==
Support packages bustesting » PLC_1 [CPU 1212C DUDUDC]

- Manage general station description files (GSD)
Devices To
Frve " & Tor

1 License Manager

] EEESI AT RO

[%| Show reference text

T (L] Global libraries »

B Add new device
o Devices & networks
= [l PLC_1 [CPU 1212C DC/DCIDC]
[ Device configuration
%, Online & diagnostics

» gl Program blocks
» [ Technology objects

» [} External source files
e 103 102
% Showslltags Rack 0
" Add new tag table T
3 Default tag table [39]
=5 Coagutrak [32]
~ [ PLC data types
B Add new data type -
» [l Watch and force tables

» [ Online backups
» [ Traces
» [ oPcuacommunication
» [, Device proxydata
8} Program info

Z] PLC alarm text lists
» [l Local modules
~ [ Distributed lio
» T DP-Mastersystem (1): PROFIBUS_1
+ 1 Ungrouped devices
» [ Slave_1
¥ 58 Securitysettings
b [38 Cross-device functions
+ (4§ Commen data
+ [5]] Documentation settings
» [ 1 anonages B recoiurces

~

Figure 17. TIA Portal - Import MGate 5111 GSD File

2, Once the GSD file is installed, the new device (Moxa) can be found at Hardware Catalog,
inside Other field devices. Double click it to add the moxa device to the diagram.
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coagulrak_piu stingg * PLC_1 [OPU 1292C DODODC] 2 »
N Devicaview || Options o
d | [3c 1 jonu 12021 = o A EE 3 i
C
#| |« |catalog
 E TR TR [
= + i Comrolers ] &
b il |
» WEC s W
= » T8 O & 3t 1=l
+ Bl Mkarar s e £
+ il Detectng & hen toring -
103 2 a » i Distribuezd 40 g
b Powes Sippy ard dmbtian w
Rack_0 + TR : L
- Other feld devices =
* [ Additicra Esneme: devices =
» [ FROFETIO =
= [ FACIFELS IF
v Orives Il
v g Encoders =
=
5
o Ve 11 HIRR -"
- vead module LE
I paciea GateE T L. B
T motus B
£
i |5
£ [l A | s, s & [ o
|5 Properties . |*ijints | B Di i

Figure 18. TIA Portal - Add New MGate 5111 Device

3, The Moxa will be added to the Network View diagram. To create the Profibus Network, drag

one port to the another to create a connection.

Make sure to add the Profibus Address set on the Coagutrack system.

57800coaguirak25111 » Devices & networks
Devices |
% rf ewvork| 1] Connections (73

FE e as

& Topology view _ [ch Network view B Dev

10 :

nes o o3
g i W §O [ S <
e e

PROFIBUS 1 | ’ ]

» B nd force tables
» [i§ Onfine buckups
» [ Device proxydots

B} Frogram info

» [ Diribured 10
= b Ungrouped devices
» [ sive_1
» [ sie_2
» B secuity semings
» (¢ Crossdevice functions
» g Commen dats

» [ Card RraderiUse memary

v Details view
Module

Hame.
1 [Device cantguration =

Bl o

Figure 19. TIA Portal -PROFIBUS Configuration

4, The PROFIBUS modules must be added as inputs in the project. While the GSD file adds the
Moxa device and provides information about available module types and sizes (see figure 20),
the actual modules should be manually added to the appropriate device slots. Ensure that the
number and sizes of these modules match the PROFIBUS mapping configured on the MGate

5111 to enable communication.
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| Topology view | Notwork view  [BY Devico viow |
A | [Slave_1 Ihoma WGates 111 Pw | 2| B || (] & 2 =3 | [ Device overview
~
X | Module Rock  Sat  |leddr=ss O eddres Type Article na.
Shave 1 o o a1egt Moxa MGate5171 P
,\ Inpur 1 o\ 0 1 517 313 tnpur 1 Ward
& = Irut: 44 Wordz_1 o 3 5142601 Input: #4 Viordz
& IrpLt: 44 Wards 2 o 3 500987 input: 44 Wiords
Inpit: 17 Wards_t () P 748 7R1 Input 17 Wards
— o 5
- | i3 o 5
' 10| =
| o 8
E L =
o 10
o 1
o 12
o 13
o 14
L o 15
L ] 15
L [ 17
o 18
o 19
o 20
o 1
o 22
o 23
o 4
v
| ¥ oo - 3 1] |l 1 3

Figure 20. TIA Portal - MGate 5111 PROFIBUS Module Inputs

5, All modules read by the $7-1200 are mapped to specific addresses assigned when the
PROFIBUS module slots were configured. For full operation 2 converters must be added for full 4
station operation and monitoring.
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|E Topology view ||g,-ﬂ-t, Network view HI]T Device view |_

J Device overview ‘

¥ - |Module Rack | Slot I address | Q address | Type Article no.
Slave_1 ] o] a189* Moxa MGate5111 P
Input: 1 Word_1 e} 1 512.513 Input: 1 Word
Input: 44 Words_1 o 2 514..601 Input: 44 Words
Input: 44 Words_2 o 3 900..987 Input: 44 Words
Input: 17 Words_1 o 4 748..781 Input: 17 Words
Output: 31 Words_1 o 5 512..573 OQutput: 31 Words
Output: 3 Words 1 o 6 574..579 Output: 3 Words
Dutput: 3 Words 2 o 7 580..585 Output: 3 Words
o B
o 2
o 10
o 11
o 12
o 13
o 14
B o 15
4
y o 16
" o 17
= o 18
o 19
o 20
i) 21
o 27
o 23
o 24

Figure 21. TIA Portal - PROFIBUS Modules Memory Addresses-Slave 1

30



Coagutrack communication manual
CTK-PRO-2412

Chapter 10

Getting started with PROFIBUS and

Coagutrack

|§ Topology view

||ﬁg‘h Network view

JDevice overview |

|||]T Device view L

¢! Module

Slave_2
Input: 44 Words_1
Input: 44 Words_2

| TN | =

=)
(1]
=
=

(= = = = R = IO = IR = I = I = I = I = R = R = I = IR = = = = (R = = [ = | 1= (= I =}

0]

Slot

o
1
2
3
4
5
]
7
8

9
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24

| address

8188*
602..689
782..869

0 address | Type
Moxa MGate5111 P...
Input: 44 Words
Input: 44 Words

Figure 22. TIA Portal - PROFIBUS Modules Memory Addresses-Slave 2

Article no.
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6, create tags based on the I/0 addressed assigned to the Coagutrack system.

Devices

Coaguiztionspeed 1 Feal =ptes

=1

Figure 23. TIA Por?al - PROFIBUS Modules Mapping

Parameter byte table for Profibus Mapping
Each variable must be mapped correctly to ensure accurate input data values. Each Coagutrack
system provides error status data and station parameters, which are organized into modules.
The mapping for each system depends on the number of allowed stations. For base data
monitoring, only Modules 1, 2, and 3 are required. Each station uses the same mapping
structure as Module 2, detailed below.

Module 1:
Coagutrack variable

Error Status

Module 2:
Coagutrack variable

JobID 1

Active 1

Measuring 1

Date 1

Reflob ID 1

Cheese 1

Operator 1

Target Cut Firmness
1

Target Cut Firmness
Value 1

Rennet Timer 1

Index

0

Index

Data format

Unsigned Int16

Data format

Unsigned Int16
Unsigned Int16
Unsigned Int16
Float32

Unsigned Int16
Unsigned Int16
Unsigned Int16
Unsigned Int16

Float32

Unsigned Int16

Bytes

2

@ Tags [= User constanss
&
| eoagurak_probustesting Deanpe das fetsin accec. i Vbl Comment
A4 a Word o QA @ @
& 0 s a word wwEs = =} =]
|~ e o iaacagpdnc| a wed w70 2 B @
« Word 2 A B &
- seal w074 2 B &
@ word s 2 2 @
a har 880 = =) =)
les a et Ese B B o
~ Lancwer ° a Word w12 4 W @
G showaliage W@ aenl w12 A @ @
I Add newtag sble v @ word s |
L Deultug e [39] 5@ Rennetimervalue t s w0120 g B @
iy i 33] ! B | swedent werd w24 s B =
W@ Stop Aertakue ! Real p126 2 B @
=@ e ot w30 2 B &
% @ deal wD132 1= = -
v a Real D136 & =) =]
w @ Anal wota o 8 @
s @ Real s A B @
e el wptas |8 B @
n @ seat o152 2R @
B feal D16 2 B &
= a Al %150 A B @
T Beal uptas A @B @
) eRomBUs 1 = @ feal wotes 2 B @
w @ deat w0172 1= " ~
T oa Aeal D176 - - =]
@ Anal wor 2 @ @
o o W @ e s 8 B @
s save_ W @ ok e Z - |
gt 1 v e e wwien A @ @
" Mol L m e e el D19 2 E W
~ [ Dietails view: = | [
— rr——— e |3 Properties [ info | X Diagnostics |
A lwed  [Fwmre [=] ~]| General
@ ez vord s E
@ Cheeset Char niEso ™ L Tag
b Coaguintian Acceleratis. Feal w152 l Geneaal
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Rennet Timer Value 26 Float32 4 Little Endian
1
Stop Alert 1 30 Unsigned Int16 2 N/A
Stop Alert Value 1 32 Float32 4 Little Endian

36 Reserved 2

Start Date 1 38 Float32 4 Little Endian
Time from 42 Float32 4 Little Endian
renneting 1
Firmness 1 46 Float32 4 Little Endian
Raw Firmness 1 50 Float32 4 Little Endian
Coagulation Speed 54 Float32 4 Little Endian
1
Coagulation Float32 4 Little Endian

. 58
Acceleration 1
Temperature 1 62 Float32 4 Little Endian
Setting Time 1 66 Float32 4 Little Endian
Vmax 1 70 Float32 4 Little Endian
Cutting Time 1 74 Float32 4 Little Endian
Cutting Firmness 1 78 Float32 4 Little Endian
Vcut 1 82 Float32 4 Little Endian
Relative Float32 4 Little Endian
Coagulation Speed | 86
1

11 Ethernet/IP in Coagutrack

Ethernet/IP is an industrial network protocol that adapts the Common Industrial Protocol (CIP)
to standard Ethernet. It is a best-in-class Ethernet communication network, enabling users to
implement standard Ethernet technologies in industrial automation applications (IEEE 802.3
combined with TCP/IP Suite) while simultaneously enabling Internet and enterprise connectivity
to data anywhere. The maximum number of stations allowed for Ethernet/IP communication its
3.

33



Coagutrack communication manual Chapter 11
CTK-PRO-2412 Ethernet/IP in Coagutrack

11.1

11.2

11.3

EEEEEe

I CoagutrakWith 118
Ethernet/IP

Allen-Bradley
PLC

Figure 24. Coagutrack system connected to Ethernet/IP network

Reference for other instruments.

Manuals and guides for digital instruments are modular. General instructions give information
about the functioning and installation of instruments. Operational instructions explain the use of
the digital instrument features and parameters. Fieldbus-specific information explains the
installation and use of the instrument on that Fieldbus network. Related manuals are listed next
and can be found at https://rheonics.com/resources

ODVA and Rheonics

ODVA is a global organization whose members are among the world's leading automation companies.
ODVA's mission is to promote open, interoperable information and communication technologies in the
industrial automation sector. ODVA recognizes its media-independent network protocol - the Common
Industrial Protocol, or "CIP" - as its core technology and its primary common interest - EtherNet/IP,
DeviceNet, CompoNet, and ControlNet.

Rheonics is a member of ODVA organization as a vendor of hardware, software, and Ethernet/IP-
compatible systems. Check our membership at this

link: https://marketplace.odva.org/organizations/2885-rheonics-gmbh

10 connection

The 10 connections predefined in the EDS file, we recommend setting the RPI to 3000m:s.
The following table list the 10 connections available in the GSDML file of the device:

o) Direction . Date
Connection (from Assembly (bytes) Parameter =
instrument) Yt yp:
Device
In 1 426 SINT
parameters
Exclusive
Owner
Output
Out 2 77 p
parameters
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12.1

12.2

Chapter 12
Getting started with Ethernet/IP and
Coagutrack

Table 11. 10 connection table-Ethernet/IP.

Getting started with Ethernet/IP and Coagutrack

Components

e CODESYS software installed

e Coagutrack system with Ethernet/IP enabled

e Rheonics eds files for Coagutrack systems

e |P address of the Coaugtrak systems

e CODESYS-compatible controller

O Below is a set of steps that show how to integrate the Coagutrack system with a
- Ethernet/IP network as a reference, you can follow similar steps to integrate your
<~ preferred Ethernet/IP Enabled device.

Installing EDS file in Codesys

Download the EDS files from Rheonics Support Page and install them in the CODESYS Device
Repository with the next steps:

1. Go to "Device Repository" in the Tools Menu.

2. Select the "Edit Locations" option and select system repository.
3. Click on "Install" and indicate the path to the EDS files on the PC and click OK.

- 8 X i) Ethernet x gy HT_COL 3 P T e HTColS ol testunit 4 §] Etheret P_Scanner ol testnt 3 TooBox - 3 x

NetlP_EDS_Adpater MOXA_MGate$105_Etherh |
© Device MGate$ 105 Ethertiet/IP Adapter” instalied to device repostory

Figure 25. Adding Coagutrack eds file to the repository

5,6. Right-click on the Ethernet/IP scanner and select the “Scan for Devices” option. Copy the
Coagutrack system into the Codesys project.
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File Edt View Project Build Onine Debug Tools Window Help Y
N Wl & PRy i ‘ @ [ |8 | Application [Device PLC Logic] ~ 5 C , w = ow
| Devces > x 3] Ethermet x gy HT_COL_3 ol FOLO11 e HT.CalS ittt 4 3 Ethertiet P _Scanner il testomit 3 s SRV Viscosity_Meter [ Cevee [ 1~
= 3 Evemede st 2 -|
13 Device convected] (CODESTS Cantral for Raspberry P& | ©77% Network interface et Browse.
= 8 mCLooc [
- © Apphcation (el | 5can Devices o X
M0 Lexery borocer )
) A.C_pRG R Scamed Dences
= (@ Task Configuraton Device name Device type
= ¢ BPScannerIOTask
) Ethertiet_IP_Scanner 10Cyde
& PIPScnnerServiesTask
) Ethertier_P_Scanner ServeeCyce
& panTask
&) pic e P—
= 5 5 Ethernet (Ethemet)
(5 Etherhiet JP_Scanner (Etherhiet/IP Scanner) 6 C Ga g L,It ra k
e s N t e
-
- « >
-
il SRV_Viscosty_Meter (SRY Viscasity Meter) N ] Show differences o propect
ki i 5. Scanifor
2 =HEVices o v P
'.‘5 Onesere GEVICES
" Camera device
£ <Empty>
L
i3 2
|4 Devices [ Pos
A oo+ [ e ] o) b masage
Device user: pl Lsstbuld: Q0 0 Preconple o/ T RN Proqram loaded Program unchanged Profect user ! {ncbody) [ =)

Figure 26. Scanning Coagutrack system from the Ethernet/IP network

Upon successful addition of the devices, they will appear in the Project’s tree. Verify each device
has a unique IP address, station name and MAC address on the network. IP and MAC addresses
on each device should be the same as the ones shown on the RCP software.

12.3 Parameter byte table-Ethernet/IP

Each variable from table 10 must be mapped accordingly to get the correct value for the input
data. Each Coagutrack system delivers data of error status and the station parameters. The
stations must be mapped after the error status parameter following the format on table 6
where “x” is the station number (1,2,3) and up to byte 346.

General Find Filter Show all = o Add FBfor 10 Channel... ' Ga fo Instance
e Vatiahle Mapping  Channel Addrese Type Curmrent Valug Prepared Value Unit  Deseription Lo
E Input Data_Paramss %alB3332 BYTE 9
Assemblies + g Input Catz_Paramss RIE3IIZ BITE &9
i Tneut Dats_Param70 HEITM BITE 163
user-Difined Parameters Loy Tnput Dats_Param71 %IEITIS BTE T2
+ Input Data_Param72 WIBIE BTE 96
Log +-p Input Data_Param73 %IB3337 BYTE 63
; + % Tnout Data_Param74 %EIE BTE 46
i by Trput Dats_Param7s %R BTE &7
AN G i Input Dats_Param?6 B30 BYTE 130
i L 4 Input Data_Param77 83341 BYTE 197
sk L Input Dats_Param 73 %IE332 BYTE 4%
+ i Tneut Data_Param73 IE3I343 BITE 67
Information . Input Dats_ParamB] SlEIIH BYTE 130
iy Input Diats_Faramél “RIBIMS BYTE 197
+ 4 Inout Data_Paraméz B3 BYTE 43
- Inout Data_Parsma3 SIEIHT BTE 5
. Irgut Dats_Paramas BEII4E BYTE 112
L Trout Diats_Paramas WIS BTE 2
G Input Data_Param@s HIE3I50 BYTE 15
+ 9 Inout Data_Parame? %83351 BYTE 183
% Input Data_ParamBs %E3IN BfTE 184
o Trut Dats_Paramds BTG BTE 80
+ Input Data_Param) 953354 BYTE 45
S Input Data_Params1 5%[53355 BYTE 67
i ] Inout Data_Parsmaz HIEITSE BITE 13
i Treut Dats_Params3 %IEIITT BTE 197
S 4 Irput Dats_Parsm34 TEI3 L] N

@ = Creste new varisble g =Mapts exsting varishle

Always updatevariables | Use parent devics settng

Figure 27. Coagutrack data stream.
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Coagutrack Index Word endianness
variable

Error Status 0 Unsigned 2
Intl16
Job ID x 2 | Unsigned 2 | N/A
Int16
Active x 4  Unsigned 2 | N/A
Int16
Measuring x 6  Unsigned 2  N/A
Int16
Date x 8  Float32 4 | Big mid Endian
Ref Job ID x 12 | Unsigned 2 | N/A
Int16
Cheese x 14  Unsigned 2
Int16
Operator x Unsigned 2
16 i1
Target Cut Unsigned 2 | N/A
Firmness x Int16
18
Target Cut Float32 4 | Big mid Endian
Firmness
Value x 20
Rennet Unsigned 2 N/A
Timer x = Int1l6
Rennet Float32 4 | Big mid Endian
Timer Value 26
X
Stop Alert x Unsigned 2 N/A
30 |ht16
Stop Alert Float32 4 | Big mid Endian
Value x 32
36 Reserved 2
Start Date x 38 Float32 4 | Big mid Endian
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Time from
renneting x

Firmness x

Raw
Firmness x

Coagulation
Speed x

Coagulation
Acceleration
X

Temperature
X

Setting Time
X

Vmax x

Cutting Time
X

Cutting
Firmness x

Vcut x

Relative
Coagulation
Speed x

Table 12. Mapped variable table for Coagutrack communication.

42

46

50

54

58

62

66

70

74

78

82

86

Float32

Float32

Float32

Float32

Float32

Float32

Float32

Float32

Float32

Float32

Float32

Float32

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

Big mid Endian

For holding registers mappings contact the Rheonics Support team.

Error status

Chapter 13
Error status

Error status can be found at the first byte position from OPC UA Server in Coagutrack. The
sensor table that is used to determine the status is Table 7.

When using Codesys, the mapped variables can be merged in a single variable by following this

procedure.
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1 Create a Global, 2 Union type and 3 struct type variables.

@ e 0 4 F PR ES X (M N W R R (I T30 ) £ | Application [Device: PLCLogic] ~ V5 W9 5 m ML= MT SR = (@ BB W%

|| @O [P200T |9 ReoBytes ) coagutrak profnet 1 X |[#) PLCPRG | i) cosqutrek profmet | () PN_Controler

g Mﬁ;'m - 5 sl | | cenennl Find Fifter Show all + b AddFBforI0C
1 @_‘JPOLC‘* m v N PNIO Module 10 Mapping Viﬂ.h.:’ Meeping. Ch.n[“:] Aopess e
Application [ru trptls WEINS  BYTE
= 1 Coagutrak stason 1 - " Input{es] %IB3207 BYTE
s emey g Struct type variable win e o
@ b .
0 e Create a Union type variable &% == &
% pc_prG PRG) T . iniing beutl7]  WEB32M2  BYE
=@ ru;cwonnm | “ a Input(22] WERI  BYTE
g 1o eate global variable e
= &8 Profinet_CommunicationTask | 4“5 Input{76] WHRIE  BYTE
8] pn_Controer. CommCyde | “» Tput[’]  %B3217  BYTE
5 profinet_10Task | “ Input{77) %3218 BYIE
= (] Ethenat Ethernet) | 9 Input{73] WH3219  BYTE
= © (# Pn_Conwoler (PH-Controler) | “ Iput{78]  %E320  BYE
=4 = 1 £ Inputle]  %mm2 BYIE

Figure 28. Data byte merge- Creating global variables.

4 Create a Global variable with the name uRealbytes(It can be any name).

[x| @ ow x|%2 0ur | %g wReabytes | (i) cosgutiakprofinet 1 | B PLCPRG | i) cosqutrak profret | (@ PN_Controler w|[T
:_,.— 1] {attribute 'qualified only B [
B 2 E
l 3 Rheonics: uRealBytes;
s| END_VAH

Figure 29. Global variable from Rheonics.

5 Create the error status variable with the INT data type based on table 7 information.

@ G [%20UT %2 uRealBytes x| (] coagutrak profinet_t {3 PcPrG [} coagutrak profinet | PN_Controller + || ToolBox
1 TYPE uRealBytes :
8 2 UNION

3| rValue : DUT; l
4 Error_Status: INT;

1 ™~ 5 Create the errer

status variable with the
gcgypec-:;t data type
based in Medule 1

information

v [
Figure 30. Union data type creation.
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6 Assign the BYTE format based in the word endianness.

PG % DUT x (% uReaBytes [} coagutick profinet 1 | PLCPRG [} «
1| TYPE DUT :
STRUCT

Mzintl: BYTE:

Mzint2: BYTE;|

=x= B AsSign the connrect

o W N

o

Figure 31. Ordering byte endianness from error status.

7 In online mode the error status can be visualized.

Expression Type Value
= @ Rheonics uRealBy...
URealBytes
5 ¢ s ] o
# Error_Status INT 5005

8 data is mapped in the corresponding module for the parameter.

v 8 X = [ coogutrek profnct 1 x| [ PCPRG | hJ cosgubekprofet | (1) P Cowoler | [ cosoubakprofier2 | ) coaguvekprofnetd | (] cosgurek profine

= L | caml |Find Filter Shew st « o Add FE for |0 Channel.. * Gote lnstance
PNID Madule /0 Mapping I Variable Mapging  Channel Address Type Current Yalue Prepared Va
o, 4 Input %[BI141  ARRAY [0 127 OFBYTE  Orfy subclements upda,.,
n PNIQ Module TEC Objects b ] Bon, GYL_Rheanics,rvalus Mant2 “» Input]d] FaEaih BYTE 13
Apphization GV Rhearice, Valus Ment1 » Tnput[1] pI-LTeE BYTE 141
\ce Parameters) | Sratus ] Input{2} %IB3143 BYTE s
m ’ » Input]3] %iE3144  BYTE 3
astics) I Information Py 5 Tnput4] sEI4s BYTE o
P » Input]s] WEN  BYTE 1
m » Inputfs] WBIN7  BYTE 0
=) » Tnput{7] %E34E BYE 1
evce Parane\ | /. - o Tnput(s] %EIMG  BITE ]
Variable mapping 3 e e 2
“» Input{ 1] =IE3151  BYTE &5
» Input[11] WIBI15Z  BYTE 134
m » petllz] MBS BYTE 5
k) » Input{13] %E354  BYTE 35
+Parameters) “» Tputlt4]  WEISS  BYTE £l
* Input{15] SIB3156 BYTE 14

Figure 32. Variable mappi-ng
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Reviews and approvals

Chapter 14
Reviews and approvals

Version

Nature of
changes

Approval

Doc. Id

FW version

Date
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15 Notes/Errata

Contact Rheonics support for customization of system settings.

Notes

Chapter 15
Notes/Errata
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