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Chapter 1
Before you begin

1 Before you begin
1.1 About the manual

This manual provides information on Profinet support on Rheonics devices. This document
specifies all the device-specific features and documents PROFINET Protocol implementation
details.

Important Instructions

This manual assumes that the following conditions apply:

. The sensor has been installed correctly and completely according to the installation
. The installation complies with all applicable safety requirements.
. The user is trained in relevant safety standards.

1.2 Purpose

This specification is designed to complement the SME Installation Manual by providing a
complete, clear description of this Field Device from a PROFINET Communication perspective.

1.3 Who should use this document?

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

1.4 Warning

Before connecting the PROFINET Communicator in an explosive atmosphere, make sure
instruments are installed in accordance with intrinsically safe or EX classification-specific field
wiring practices. Explosions can cause serious injury or death.

1.5 Nomenclature
Abbreviation (short form) Full-term Meaning
icR
SRV Symmetrlc esonator Viscosity sensor
Viscometer
Symmetric Resonator . . .
SRD . Density and Viscosity sensor
Densitometer
DVP Density Viscosity Probe HPHT inline probe
DVM Density Viscosity Module HPHT inline module
RCP Rheonics Control Panel Software for data acquisition
and configuration
SME Smart Module Electronics Sensor electronics

1.6

Table 1. Defined Acronyms

Related Documentation

You can find all product documentation on the USB stick shipped with the SME and on our
website at https://rheonics.com/resources
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Which GDS file do | need?

Which GDS file do | need?

Rheonics GDS File provides the configuration information, parameters, modules, diagnostic and
vendor and device identification; to be used by the controller.

For up-to-date information, please check the page:

https://support.rheonics.com/support/solutions/articles/81000401423-profinet-
gsd-file-for-rheonics-inline-viscometer-and-density-meter



https://support.rheonics.com/support/solutions/articles/81000401423-profinet-gsd-file-for-rheonics-inline-viscometer-and-density-meter
https://support.rheonics.com/support/solutions/articles/81000401423-profinet-gsd-file-for-rheonics-inline-viscometer-and-density-meter
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3.1

3.2

Product overview

The Rheonics SME provides clients PROFINET interface to get digital data on devices ordered with
Profinet connectivity. This document provides guidance for field connection by an end user.

Note: If your sensor was ordered without Profinet, it is possible to upgrade it to add profinet
remotely. Contact Rheonics Sales team to order.

§ emod
8 (sgrsy)
vens
pub

+ PAPT
—

ethernet tcp/ip
modbus tcp

WY0-IWS
sJluoayl

e

Figure 1. SME sensor electronics unit.

Process Interface

The SME is compatible with various Rheonics instruments. This includes Type: SR (SRV & SRD),
Type: DV (DVP, DVM) and other instruments using the SME electronics from Rheonics.

Figure 2. Rheonics Sensor for Viscosity and density measurements.

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.

e SRV USER MANUAL

e SRD USER MANUAL
DVP USER MANUAL
DVM USER MANUAL
SENSOR INSTALLATION MANUAL
e RHEONICS CONTROL PANEL USER MANUAL
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4 Profinet Installation
4.1 Instrument overview:

Power terminal«————]

Modbus RTU PORT+—

Instrument LED indication «—

Analog outputs” 2 |

rheonics

Figure 3. SME-DRM Diagram.

Ethernet PIN assignment PROFINET

4.2

RJ45 Connector

Receptacle

8

Chapter 4
Profinet Installation

Profinet Port

Sensor terminal

Pin Number Wire Color Description
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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5.2

Getting started
Components Used

e Rheonics SRV, SRD, DVP or DVM w/ Firmware V03.30/0 or higher
e Siemens PLC S7-1212

e Configuration software: TIA Portal

e Software sensor: Rheonics Control Panel (RCP)

e Windows 10 64 bit

e GSDML file

e Ethernet Switch

System Connections

Connect Rheonics sensor, PLC, and PC (with RCP software installed) with an Ethernet Cable. We
recommend using an Ethernet Switch.

Connect SME to the PC running RCP to configure the SME.

[=}

PC with RCP and Siemens PLC
TIA Portal

e\

Ethernet Switch

wlelve
1

Rheonics sensor .

ik - LH
iy, JUH
X |

Figure 4. Communication diagram for rheonics sensor-PLC and PC.
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Configure Rheonics SME

Open RCP software on the connected PC, connect to the SME using USB and configure the SME
to use DHCP. Make sure it has a valid IP address. Figure 5 shows a standard configuration that can
be used for the correct performance of the system.

% Rheonics Control Panel 5.4.0.0 = O X

Measurement | Events | Settings | Service | Diagnostics Communication | Logger | Help |

Parameter Resolution

Modbus Address 1 Line 1 Viscosity v 0.00 v
Write Config

Baud Rate 38400 v Line 2 Density v 0.000 v 2
Parity oDD o Line 3 Temperature w 0.00 v | Load Config
(Ehemet @ | leafea
Ethemet MAC 70:83:D5:D2:00:9E Location ID Latitude 0.000000
Btk False v Location Name Longitude M
P 192.168.8.30 Altitude 0
Subnet 255.255.255.0
—— v _ OpemtionMisy
DNS 0.0.0.0 RTC Time 22/03/22 11:20:42 Supply Voitage |23.59 | v
et it 10001 Last power Reset | 21/03/22 20:15:53 SMETemp. (3650 | °C
—_ Max. Sensor Temp. Exposure |31.17 Jee
MAC Srrp— Max. SME Temp. Exposure  |42.09 G

53.1

5.3.2
533

Figure 5. Configuration in RCP to use Profinet with DHCP.

Go to the “Comm Configure tab” in the RCP; In the Ethernet section input
all the parameters.

Click on the “Update SMET” button to upload the new settings into the SME
For Static IP address go to the “Comm Configure” tab in the RCP; in the
Ethernet section click the dropdown menu in DHCP and select false (This
will disable DHCP function) — input the static IP address, subnet and
gateway to use. Check RCP manual for detailed instructions.
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3 Rheonics Control Panel 4.3.0.2 == O *
Measurement I Events I Settings | Service Comm Configure | Help I
whematpins
__ Parameter Resoluti
Modbus Address | 1 | Line 1 IVlscum}r [v]| |0.DD [»] _
K L Update SMET
Baud Rate: [38300 i Line2 | Density = | 0.000 [ :

ity T tnes e o] oo [y

Ethernet MAC s Location ID | atiug ocoooo0 |
once 0 I [

3 Altitud 0 ]
Subnet | 255.255,255.0 \

- I Opemtionisory
ol gesssl RICTme o | suplyVehege(z0
Terminal Port oot | Hardware Version |5 | sMETemp. 3490 |

| mwewemitess M Srerteop s [z |
MAC |70:83:05:02:02:78 | dpemEenn E

Figure 6. RCP showing Ethernet setting - Disable DHCP, this will allow use of static IP Address.

5.3.4 Fill all the parameters for the Profinet, remember to use valid values.
22 Rheonics Control Panel 4.3.0.2 — O x
Measurement | Events | settings | serice Comm Configure | Help |
| ModbusRTURS489 @ LCDDisplay GMETRDOny @ WriteandUpdate
R Parameter i
Modbus Address | 1 ‘ Line 1 IVigcgmy El |o‘o[) El

Baud Rate [33400 ] line2 | Density = |0.000 =]

Parity oDD Lines Temperaturs .| |0.00 =

Ethernet MAC | 70:B3:D5:02:02:76 | Location ID | Latitug | 0.000000 |
DHCP | False i~ Location Name | Longitud [ 0.000000 |

1P [192.168.8.133 | Altitud o |

Subnet 255,255.255.0 |
Gateway 1P l1s218881 _

| supplyVottage| 23.70 |

DHS |192.168.8.1 | RTC Time | 1633015407

Terminal Port | 10007 | Hardware Version |6 | SMETemp. 3490 |

Cswewemitess S S |
MAC 70:83:D5:D2:02:7B | et

Figure 7. Update SME with Ethernet parameters.
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6.1
6.2
6.2.1

6.2.2

Installation process

This section describes how to install the GSD file in TIA portal software.

Open a project.
Load GSD file

Select [Manage general station description files (GSD)] in the [Options]
menu.

Chapter 6
Installation process

74 Siemens - C:\Users\rheonics\Documents\Automation\Profinet Integration with SMET\Profinet Integration with SMET

Project Edit View Insert Online Options Tools Window Help
5F [ B seveproject & ¥ =) | Y Settings

Support packages

JW\— Manage general station description files (GSD)

Start Automation License Manager

"
&

#| Show reference text

~ ] Profinet ntegration with sk | LU Siobelbrare:
B Add new device
o Devices & networks

O

Figure 8. Screenshot of GSD file upload in TIA portal.

ine ¥ Gooffline e INE X

Select the file: GSDML-V2.4-Rheonics-SMET-20220321.xml, load and install

this file.

Manage general station description files

Installed GSDs GSDs in the project

Source path: _C:'.U:er;'.'rheanil::‘.De:kto p\Profinet | m

Content of imported path

= TETeTST e “THTe

E] GSDML-V2 4-Rheonics-SMET-2022... V2.4 English Notyet installed http:lirheo...

< B
! ] Delete H Instal H Cancel [
[

Figure 9. Adding GSDML file in TIA portal.

11
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6.3
6.3.1

6.4
6.4.1

6.4.2

Chapter 6
Installation process

Rheonics sensor is now available in the hardware catalog.
Select device configuration.

Poject Edn View Incen Onfine Optiom: Tooh Window Help

G WEseepmie E X =S x D S DN EQ ¥ coonine F

Totally Integrated Automation
PORTAL

|[ Devices |

w

* ] Profinet integration with SMET
W 30 new device
b Devices & networks

v 8 RLC_T [CRU 1212C DOUDTDC]
BY Device confguraton

» g Progrem biscie
+ (@ Technology sbiects
» [ Bammal s
» g Acg
» (g rLC dats types
+ (35 Waich and force tables
» (i Online backups
» (5 Taces
+ [ OPC UA communication
+ (i Device prory data

B frogam info

i PLC slarm semtfin

b [ Local modules
» [ Dizeributed U0

Figure 10. Select device configuration from device tree.

From the [Hardware Catalog]
Choose the appropriate Rheonics sensor.

| Topology view [ Network view [ Device view || Options
2|2 = maufas 4 | Topology overs « [ ¥| -
} L
L | Catalog
& f = Seurs it
PET | v s7a200mbo |GArker  fosie [ [=]fd
crutac v A
v morne_ | ) i
= for) .
-
|l = 3! [1oon ol i g [<u >

Banign [g TN ‘-»E Sjoes aunun p] Bopuies aiempioy (&

Project Edit View Insent Online Options Tools Window Help

9 YR sveproer 5 X =

Devices |
n

* ] Profinet Integration with SNET
W Add new device
oh Device: & networks
~ [ RLC_Y [CPU1212€ DODCDC)
Y Device confguration
%/ Online & diagnozsic:
» g Program blocks
» [ Technology objects
» G External source fles
» Lgi PiCtags
» [ PLC data types
» 54 Watch and force ables
» [i§ Online backups
» (% Taces
» [ OPC UA communication
» i Device proxy data
2} Program info
& PLCalarm textlists
» [ Local modules
» [ Distributed 10
» im Ungrouped devices

» 55 Security settngs

Figure 11. Selecting appropriate device from Hardware Catalog.

Select “Rheonics SMET” and add the device to your project.

v [ Other field devices

» L@ Additional Ethernet devices
v [ 1§l PROFINETIO

» (g Drives

» [ Encoders

» (1§ Gateway

~[mg o

~ | g Rheonics GmbH
v [l SMET
v [ Head module
m Rheonics SMET
Figure 12.Rheonics SMET device in the I/O device tree.

— Totally Integrated Automation
EX e ZMEEGQ ¥ coonline Foootios WP x5 [ # PORTAL
7 Topology view [ Network view  |IY Device view || Options les
S & W] Qs i | | Topology overv| ¢ | » =
Al | Catalog 3
- -| T Searchs ]
PLCY i v 57-1200statio.. | Fiter  Profle: [ <Al ) E
cuinK . v Ac » o R E
> rrorne. | » e

- rort | » [ pcaystems e
» [ Orives & starters >
» [ Network components 2
i » [ Detecting & Menitering :
- » [ Distributed 1O g
» [ Power supply and distribution H
» [0 Field devices L
v [ Other field devices =
» [ Addimonal Ethemet devices =
v (@ rroFRETIO 3

» [ Orives
» (@ Encoders m
» [ Gateway &
1 = E
_ v} . h H
<] n 31 [100% 5] —y— @ <]u] > » [ Aheonics GmbH i
|'d Properties | Info [ % Diagnostics | _V'I:m,,_ o o
~{[ General [ Cn T Compite | >

12
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Chapter 6
Installation process

B e WK

PLC_1
CPU 1212C

[l T

6.6
Drag & drop the connection.

Rheonics sensor will appear in topology view.
Profinet Integration with SMET » Devices & networks

|,5? Topology view | gh Network vie

2 |

[w 3]

rheonics-smet
Rheonics SMET

Not assigned

[51100%

B<]

Figure 13. Rheonics sensor as it appears in Topology View.

Connect the Rheonics sensor SMET to the PLC

6.6.1
Profinet Integration with SMET » Devices & networks
|§ Topology view ”g& Network vie
g% Network 1§ Connections [“*—.'"T : IE2 L] Relations 1" 1 _ Q! =
]
PLC_1 rheonics-smet
CPU 1212C Rheonics SMET DP-NORM
Not assigned 0
Connect here
- ~ I
<[ w ] [3] [100% N o ——— @
Figure 14. Screenshot showing Module Definition-Module Info.
13
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Chapter 6
Installation process

Once PLC and SMET are connected you will find green wire that

connects both PLC controller and rheonics sensor.

Profinet Integration with SMET » Devices & networks

5% Network| £ Connections |[His ectior »| X3 Relations B P =] |[B 4
PLC 1 rheonics-smet
CPU 1212C Rheonics SMET DP-NORM
PLC 1
{PNJIE_1 | |

|§‘ Topology view "52'5 Network|

Figure 15. Establishing Profinet network by connecting Rheonics SMET to PLC in TIA portal software.

14
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7 Device configuration settings

The Rheonics PROFINET instruments offer many different modules and parameters. To select
these modules/parameters, the master configuration tooling software is used.

7.1 Rheonics device provides 2 modules “Diagnostics_1” and “Device
Parameters_1".

Profinet Integration with SMET » Ungrouped devices » rheonics-smet [Rheonics SMET]

E Topology view Hg&g Network view ||ﬁf Device view \_
| Device overview |
¥ .. Module Rack Slot laddress | Q address Type Article no. Firmware Com.. |
* rheonics-smet 0 0 Rheonics SMET www.rheonics.com 1.0
> Xi 0 0Xi rheonics-smet
X1P1 0 0 X1 Pl X1 P1
Diagnostics_1 0 1 68.135 Diagnostics 1.0
Device Parameters_1 0 2 136..436 Device Parameters 1.0
1] 3
L 0 4
L
(<] [ >
(el Properties % Info IIL Diagnostics
I General " 10 tags “ System constants “ Texts
Name Type Hardware identi. |Used by Comment
@ rheonics-smet~Device_Parameters_1 Hw_SubModule 277 PLC_1

Figure 16. Device overview Controller Address.

7.2 Diagnostics_1

7.2.1 This module covers data that is useful for Rheonics support team to help
customers diagnose any issues.

15
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Diagnostics

Name Data type Address Retain  Acces.. Writa.. Visibl.. Monitorvalue
1 geu | Input Volage Real %ID68 @ B @ 23.39333
2 @ ® DWord %ID72 =l = M  16%3802_0000
3 @ ph DWord %ID76 & = M  16%#1700_0000
i @ DWord %ID80 =) W M  16#0200_0000
5 @ i+ DWord %ID84 =l ™) M  1620200_0000
6 @ q Real %ID88 ™) ™) M 1.019042
7 @ f Real %ID92 =) = M 7421489
s @ dF Real %ID96 ™) = M 742038
9 @ di+ Real %ID100 ™) = M 7422624
10 |4 swversion | pint [&] %ID106 [+] = =] M  825_241_907
11 @ ESNSM Dint %ID108 & W M 825_440_307
12 Add ne M ™

Figure 17. Diagnostic module.

7.3 Device Parameters_1

This module covers the 22 parameters available for the SMET, as well the sensor status
parameter.

7.3.1 Define tags in the PLC table based in the information from the GSD file.

Profinet Integration with SMET » PLC_1 [CPU 1212C DUDUDC] » PLCtags » SMET_DATA [150]

‘@ Tags HE! User constants (
FEDE =
SMET_DATA B
Name w Data type Address Retain  Acces.. Writa.. Visibl.. Comment I'l
I 4@ SsensorStatus usint [E) »1B136 [+] M ™M @ [Sensorseus A
2 a Parameter O Viscosity Median value Real %ID138 g B B ‘E
3 a Parameter 0 Viscosity Median raw value Real %ID142 g E\ g
4 @  Parameter 0 Viscosity Median status USint %IB146 ™ ™ ™
5 e-vi | Parameter 0 Viscosity Median private status USInt %IB148 9 @ 8
6 a Parameter 0 Viscosity Median unit Word %IW204 ™~ ™ =
7 tni | Parameter 1 density median value Real %ID205 Q @ g
8 a Parameter 1 density median raw value Real %ID209 8 B B i‘
(<] i [>]
Figure 18. Define tag in the plc table from gsd file.
7.3.2 Go to online mode and start monitoring the parameters from the SMET

16
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= (W -scarch in projece- i

» PLC_1 [CPU 1212C DO B » 153

Farameter O Viscosity Median 1. Real
Parameter O Vizcosity Median 5. Word
Parameter 0 Viscosity Median p_ Word
Parameter 0 Viscosity Median u_ Byte
Parameter 1 density median val. Real
Parameter 1 density median ra... Real
Parameter | density median mJ:M
Parameter 1 density medion pri., Word
Porameter 1 density medien unil Byte
Parameter 2 temperature medi Real
Parameter 2 temperature medi. Real

Chapter 7
Device configuration settings

|

fjwons  [=]

wip1sz
wwas
iWidg
wB150

0 o
e
L LLL DL
NYDNDRINDDD

& Rheonics Contral Panel 5400
essement | pvents | settings

» [53 Watch and force tables
» (i Online backups
» (& Taces

Local-AL2_1 Hosu
Local-Common. Hw_Su_
¢ - a [N

4 Port

Figure 19

| semce | Dognosties

|

. Data monitor from SMET showing the measured data in both the TIA portal and RCP.

[ Metch caze

[ Find in substruenires
[T Find in hidden testz

[ Use wildcards.

[ Use regular exprezsians

[Englih Unved ures) J5]
Reference language:
[Engizh united States) ||

1 3 TR
I
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8.1

Sensor status and parameter status

All rheonics sensors (SRV, SRD, DVP, DVM) for inline viscosity and density monitoring have inbuilt status.
These status bits can be used over digital communication channels to understand when the sensor is
operating correctly and when there is an issue.

Sensor Error Status
The sensor status can take any of the following values:

Bit Hex Name Comment \

Bit 0 0x0001 @ PLL frequency The PLL frequency does not match the sensor frequency.
mismatch Derived from the ASB string (E10)

Bit 1 0x0002 | PLL not locked The PLL is not locked. Derived from the ASB string (E01)

Bit 2 0x0004 @ PLL lock incorrect The PLL has locked on a wrong frequency. Derived from

the ASB string (E02)

Bit 3 0x0008 | ASB communication Issues with sensor electronics
error

Bit 4 0x0010 Temperature sensor | The temperature sensor has failed. Derived from the ASB
failed string if temperature is -273.0

Bit 5 0x0020 | Sensor too hot If temperature is above the hardcoded physical

temperature limit.
Bit 6 0x0040 ASB communication Communication issue between two electronics board in

error the SME
Bit 7 0x0080 | Serial Changed
Bit 8 0x0100 @ Status not clean Sensor is not clean (only SRV)
Bit9 0x0200 | Statusin Air Determines if sensor is in air
Bit10 Unused
-15

Table 2. Sensor error status bit code and description.

18
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8.2 Parameter Status

The Parameter Status can take any of the following values, OR a combination of these states.
For example: If there is a config error, the status value will be 0x0003

If there is a config error and an internal error, the status will take a value of 0x0023

Bit  Hex Name Comment ‘
Bit0 0x0001 General error = This bit is always set in case there is an issue with the parameter. It
can be used by the general user or application programmer to alert
an issue with that parameter output. For details check the other bits
Bit 1 | 0x0002 | Config error The parameter is not configured or there exists a configuration

error.
Bit2 0x0004 Hardware The parameter cannot be calculated as the hardware failed.
error
Example: Temperature sensor has failed.
Bit 3 | 0x0008 @ Dependent A parameter source for a dependent parameter is not available.
error
Example: In case of a free formula a referenced parameter is NAN.
Bit4 0x0010 Not ready No result is yet available.

Example: No measurement has been taken yet. The algorithm
requires a run-in time

Bit 5 | 0x0020 | Internal error | Internal error - Report to Rheonics

Bit6 0x0040 Calibration Diagnostics

Error
Bit 7 = Ox0080 | Further use
Bit8 0x0100 Parameter Triggered when parameter has a calibration/scale factor/coefficient
Calibrated applied to it.
Bit9 | 0x0200 | Model Active when a model has been loaded in script parameters. Only
Loaded valid for parameters 19,20,21
Bit 0x0400  Filtering Active when there is a filter loaded for that parameter
10 Active
Bit 0x0800 ' Not stable Parameter result not yet stable
11
Example: Set for example on viscosity if sensor status is not okay.
Bit 0x1000 Warning Below lower warning limit (if configured for parameter)
12 lower
Bit 0x2000 | Warning Above upper warning limit (if configured for parameter)
13 upper
Bit 0x4000 = Alarm lower Below alarm limit (Hardcoded depending on parameter type)
14
Bit 0x8000 ' Alarm upper | Above alarm limit (Hardcoded depending on parameter type)
15

Table 3. Parameter Status bit code and description.

19
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8.3 How to read sensor status?

Sensor status is a WORD data type, these status bits can be used over digital communication
channels to understand when the sensor is operating correctly and when there is an issue.

Parameters
Name Data type Address Retain  Acces.. Writa... Visibl.. Monitor value

1 4  SensorStatus Word %IWI36 =) M M 1621701
2 < Parameter O Viscosity Median v.. DWord %ID138 ™ ] M  16#0000_0000
3 a Parameter O Viscosity Median r... Real %ID142 @ Q @ 0.0
B a Parameter O Viscosity Median s.. Word %IW146 ] =) M 1620000
5 a Parameter 0 Viscosity Median p.. Word E %Iw148 E @ g g 16#0001
6 @) Parameter0 ViscosityMedian u.. Byte %IB150 ™ ™ M 16201
7 a Parameter 1 density median val. Real %ID151 v V! M  1687FCo_0000
8 <a Parameter 1 density median ra... Real %ID155 v =2 ™  1627Fco_oooo
9 a Parameter 1 density median sta. Word %IW159 = ! M 1620100
10 a Parameter 1 density median pri.. Word %IW161 = ) M 1620001
11 @ Parameter 1 densitymedian unit Byte %IB163 ] ! M 16218

Figure 20. Sensor Status parameter table.

In the scenario described in Figure 20, Sensor Status has a value 16#1701, bytes must be
swapped for the correct reading of the sensor as they should be read as 16#0117 for a little-
endian format. Sensor error status is the combination from any bit from Table 2. Sensor error
status bit code and description.in this scenario Error0117 is the combination (OR) of the error

bits.:

Bit H Comments

0 0x01 The PLL frequency does
not match the sensor
frequency. Derived from
the ASB string (E10)

1 0x02 The PLL is not locked.
Derived from the ASB
string (EO1)

2 0x04 The PLL has locked on a
wrong frequency. Derived
from the ASB string (E02)

4 0x10 The temperature sensor
has failed. Derived from
the ASB string if
temperature is -273.0

8 0x100 Sensor is not clean (SRV
only)

Result 0x117

Table 4. Sensor status bits for status 0117.
8.4 Which parameters should | read?
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For each of the 22 parameters from Rheonics sensor, 5 components are provided: Scaled value,
unscaled value, parameter status, private status and unit.

For up-to-date parameters information, please check the page:

https://support.rheonics.com/support/solutions/articles/81000393235-
parameter-list-access-for-field-devices

e Scaled value: This value is the scaled value after a user define scaling factor or
calibration is applied. This value is same as the raw/unscaled value if the user and
factory calibration coefficients are the same.

e Unscaled value: This value is the raw value as measured from the SME without applying
any modification, scaling, calibration factor or filters.

e Parameter Status: Each parameter provides its own status (Refer to Parameter Status)

e Private Status: This is status is for Rheonics support and provides information about
performance of the sensor.

e Unit: This is the unit for the parameter... (For up-to-date information, please check the
page:

https://support.rheonics.com/support/solutions/articles/81000393237-
units-translation-table-for-field-devices

Customers normally choose Parameters 12(Viscosity Median and last good), 13(Density Median
and last good), 3(Temperature Median) and sensor status for their process as they provide good
information for the fluid.

For custom parameters like concentration, compensated viscosity, and density; parameters

19,20, and 21 can be used. Contact Rheonics support for more information about
mathematical models that the sensors support natively.
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9 Cyclic input data

Rheonics sensors can be used for reading data.

9.1 Diagnostics information

Data Type

Comment

Input Voltage Float32 Power source to the
SME

Fv Integer32 Diagnostics

ph Integer32 Diagnostics

I- Integer32 Diagnostics

I+ Integer32 Diagnostics

q Float32 Diagnostics

fr Float32 Diagnostics

df- Float32 Diagnostics

df+ Float32 Diagnostics

Esn String VisibleString Electronics sensor
serial number

SW Version VisibleString Firmware version

Table 5. Diagnostic table for slot 1.

Chapter 9
Cyclic input data
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9.2 Parameters
Name Data Type
Sensor Status Unsigned16
Parameter 0 Viscosity Float32
Median value
Parameter 0 Viscosity Float32
Median raw value
Parameter 0 Viscosity Unsigned16
Median status
Parameter 0 Viscosity Unsigned16
Median private status
Parameter 0 Viscosity Unsigned8
Median unit
Parameter 1 density Float32
median value
Parameter 1 density Float32
median raw value
Parameter 1 density Unsigned16
median status
Parameter 1 density Unsigned16
median private status
Parameter 1 density Unsigned 8
median unit
Parameter 2 temperature Float32
median value
Parameter 2 temperature Float32
median raw value
Parameter 2 temperature Unsigned16
median status
Parameter 2 temperature Unsigned16
median private status
Parameter 2 temperature Unsigned8
median unit
Parameter 3 Kinematic Float32
Viscosity value
Parameter 3 Kinematic Float32
Viscosity raw value
Parameter 3 Kinematic Unsigned16

Viscosity status

Chapter 9
Cyclic input data

Comment

This parameter is Word data type.
Format should be little endian.
Median of last 5 viscosity
measurements

Median of last 5 viscosity
measurement prior to applying the
user calibration.

Refer to Parameter Status

Diagnostics

Unit for parameter 0, refer to Table
7.

Median of last 5 density
measurements

Median of last 5 density
measurement prior to applying the
user calibration.

Refer to Parameter Status

Diagnostics

Unit for parameter 1, refer to Table
7.

Median of last 5 temperature
measurements

Median of last 5 temperature
measurement prior to applying the
user calibration.

Refer to Parameter Status

Diagnostics

Unit for parameter 2, refer to Table
7.

Calculated Kinematic Viscosity
measurement

Calculated Kinematic Viscosity
measurement prior to applying the
user calibration.

Refer to Parameter Status
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Parameter 3 Kinematic
Viscosity private status
Parameter 3 Kinematic
Viscosity unit

Parameter 4 density
average value

Parameter 4 density
average raw value
Parameter 4 density
average status

Parameter 4 density
average private status
Parameter 4 density
average unit

Parameter 5 viscosity raw
value

Parameter 5 viscosity raw
raw value

Parameter 5 viscosity raw
status

Parameter 5 viscosity raw
private status

Parameter 5 viscosity raw
unit

Parameter 6 density raw
value

Parameter 6 density raw
raw value

Parameter 6 density raw
status

Parameter 6 density raw
private status

Parameter 6 density raw
unit

Parameter 7 temperature
raw value

Parameter 7 temperature
raw raw value

Parameter 7 temperature
raw status

Parameter 7 temperature
raw private status
Parameter 7 temperature
raw unit

Unsigned16
Unsigned8
Float32
Float32
Unsigned16
Unsigned16
Unsigned8
Float32

Float32

Unsigned16
Unsigned16
Unsigned8
Float32

Float32

Unsigned16
Unsigned16
Unsigned8
Float32

Float32

Unsigned16
Unsigned16

Unsigned8

Chapter 9
Cyclic input data

Diagnostics

Unit for parameter 3, refer to Table
7.
Average of density measurements

Average of density measurement
prior to applying the user calibration.
Refer to Parameter Status

Diagnostics
Unit for parameter 4, refer to Table 7.

Instantaneous value of viscosity raw
from the measurement
Instantaneous value of viscosity raw
from the measurement prior to
applying the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 5, refer to Table
7.

Instantaneous value of density raw
from the measurement
Instantaneous value of density raw
from the measurement prior to
applying the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 6, refer to Table
7.

Instantaneous value of Temperature
raw from the measurement
Instantaneous value of Temperature
raw from the measurement prior to
applying the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 7, refer to Table
7.
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Parameter 8 resonant
frequency (Hz) value
Parameter 8 resonant
frequency (Hz) raw value

Parameter 8 resonant
frequency (Hz) status
Parameter 8 resonant
frequency (Hz) private
status

Parameter 8 resonant
frequency (Hz) unit
Parameter 9 compensated
resonant frequency (Hz)
value

Parameter 9 compensated
resonant frequency (Hz)
raw value

Parameter 9 compensated
resonant frequency (Hz)
status

Parameter 9 compensated
resonant frequency (Hz)
private status

Parameter 9 compensated
resonant frequency (Hz)
unit

Parameter 10 damping (Hz)
value

Parameter 10 damping (Hz)
raw value

Parameter 10 damping (Hz)
status

Parameter 10 damping (Hz)
private status

Parameter 10 damping (Hz)
unit

Parameter 11 Coil
temperature value
Parameter 11 Coil
temperature raw value

Parameter 11 Coil
temperature status

Float32

Float32

Unsigned16

Unsigned16

Unsigned8

Float32

Float32

Unsigned16

Unsigned16

Unsigned8

Float32

Float32

Unsigned16
Unsigned16
Unsigned8
Float32

Float32

Unsigned16

Chapter 9
Cyclic input data

Instantaneous value of frequency
from the measurement
Instantaneous value of frequency
from the measurement prior to
applying the user calibration
Refer to Parameter Status

Diagnostic

Unit for parameter 8, refer to Table
7.

Instantaneous value of compensated
resonance frequency from the
measurement

Instantaneous value of compensated
resonance frequency from the
measurement prior to applying the
user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 9, refer to Table
7.

Instantaneous value of damping from
the measurement

Instantaneous value of damping from
the measurement prior to applying
the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 10, refer to Table
7.

Instantaneous value of coil
temperature from the measurement
Instantaneous value of coil
temperature from the measurement
prior to applying the user calibration
Refer to Parameter Status
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Parameter 11 Coil
temperature private status
Parameter 11 Coil
temperature unit
Parameter 12 viscosity
median and last good value

Parameter 12 viscosity
median and last good raw
value

Parameter 12 viscosity
median and last good
status

Parameter 12 viscosity
median and last good
private status
Parameter 12 unit

Parameter 13 density
median and last good value

Parameter 13 density
median and last good raw
value

Parameter 13 density
median and last good
status

Parameter 13 density
median and last good
private status

Parameter 13 density
median and last good unit
Parameter 14

Parameter 14 raw value

Parameter 14 status

Parameter 14 private status

Unsigned16
Unsigned8

Float32

Float32

Unsigned16

Unsigned16

Unsigned8

Float32

Float32

Unsigned16

Unsigned16

Unsigned8
Float32

Float32

Unsigned16

Unsigned16

Chapter 9
Cyclic input data

Diagnostic

Unit for parameter 11, refer to Table
7.

This parameter provides the viscosity
median measurement value and if
there is any error in memory last
good value is saved

This parameter provides the viscosity
median measurement value and if
there is any error in memory last
good value is saved prior to applying
the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 12, refer to Table
7.

This parameter provides the density
median measurement value and if
there is any error in memory last
good value is saved

This parameter provides the density
median measurement value and if
there is any error in memory last
good value is saved prior to applying
the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 13, refer to Table
7.

Displays of mapped value from
Modbus register 512 value

Displays of mapped value from
Modbus register 512 value prior to
applying the user calibration

Refer to Parameter Status

Diagnostic
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Parameter 14 unit

Parameter 15

Parameter 15

Parameter 15

Parameter 15

Parameter 15

Parameter 16

Parameter 16

Parameter 16

Parameter 16

Parameter 16

Parameter 17

Parameter 17

Parameter

Parameter 17

Parameter 17

Parameter 18

Parameter 18

Parameter 18

Unsigned8
Float32

Float32

Unsigned16

Unsigned16

Unsigned8
Float32

Float32

Unsigned16

Unsigned16

Unsigned8

Float32

Float32

Unsigned16

Unsigned16

Unsigned8

Float32

Float32

Unsigned16

Chapter 9
Cyclic input data

Unit for parameter 14, refer to Table
7.

Displays of mapped value from
Modbus register 514 value

Displays of mapped value from
Modbus register 514 value prior to
applying the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 15, refer to Table
7.

Displays of mapped value from
Modbus register 516 value

Displays of mapped value from
Modbus register 516 value prior to
applying the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 16, refer to Table
7.

Te - Estimated Temperature (from
internal temperature Algorithm)
value

Te - Estimated Temperature (from
internal temperature Algorithm)
value prior to applying the user
calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 17, refer to Table
7.

Tp- Temperature from PT1000 sensor
present in sensor value

Tp- Temperature from PT1000 sensor
present in sensor value prior to
applying the user calibration

Refer to Parameter Status
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Parameter 18

Parameter 18

Parameter 19 Calculated
parameter from viscosity
model value

Parameter 19 Calculated
parameter from viscosity
model raw value
Parameter 19 Calculated
parameter from viscosity
model status

Parameter 19 Calculated
parameter from viscosity
model private status
Parameter 19 Calculated
parameter from viscosity
model unit

Parameter 20 Calculated
parameter from density
model value

Parameter 20 Calculated
parameter from density
model raw value
Parameter 20 Calculated
parameter from density
model status

Parameter 20 Calculated
parameter from density
model private status
Parameter 20 Calculated
parameter from density
model unit

Parameter 21 Calculated
parameter from

concentration model value

Parameter 21 Calculated
parameter from
concentration model raw
value

Parameter 21 Calculated
parameter from

concentration model status

Parameter 21 Calculated
parameter from

Unsigned16

Unsigned8

Float32

Float32

Unsigned16

Unsigned16

Unsigned8

Float32

Float32

Unsigned16

Unsigned16

Unsigned8

Float32

Float32

Unsigned16

Unsigned16

Chapter 9
Cyclic input data

Diagnostic

Unit for parameter 18, refer to Table
7.

Mathematical model for viscosity
from the measurement

Mathematical model for viscosity
from the measurement prior to
applying the user calibration
Refer to Parameter Status

Diagnostic

Unit for parameter 19, refer to Table
7.

Mathematical model for density from
the measurement

Mathematical model for density from
the measurement prior to applying
the user calibration

Refer to Parameter Status

Diagnostic

Unit for parameter 20, refer to Table
7.

Mathematical model for
Concentration from the
measurement

Mathematical model for
Concentration from the
measurement prior to applying the
user calibration

Refer to Parameter Status

Diagnostic
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concentration model
private status

Parameter 21 Calculated
parameter from
concentration model unit
Parameter 22 Sensor
cleanliness ratio value
Parameter 22 Sensor
cleanliness ratio raw value
Parameter 22 Sensor
cleanliness ratio status
Parameter 22 Sensor
cleanliness ratio private
status

Parameter 22 Sensor
cleanliness ratio unit

Unsigned8

Float32
Float32
Unsigned16

Unsigned16

Unsigned8

Table 6. Parameter table.

Chapter 9
Cyclic input data

Unit for parameter 21, refer to Table
7.

Sensor status measurement

Sensor status measurement prior to
applying the user calibration

Refer to Parameter Status
Diagnostic

Unit for parameter 22, refer to Table
7.
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10

Units table

Unit Unit Unit Unit
Index Display Index Display
0 37 %wt/v
1 mPa.s 38 %v/v
2 cP 39 %vol
3 Pa.s 40 Bar
4 Poise 41 psi
5 Reyn 42 m3/s
6 mm?/s 43 sccm
7 cSt 44 gpm
8 St 45 pH
9 m?/s 46 m?3
10 in%/s 47 gal
11 SuUS 48 STP
12 VI 49 Tref
13 AV 50 Np
14 PV 51 %wt
15 YP 52 %Vol
16 sec 53 mol/m?3
17 U 54 alcohol
18 n 55 ethanol
19 v 56 Hz
20 °C 57 rhe
21 °F 58 °pP
22 °K
23 refxx°v
24 g/cc
25 Kg/m?3
26 Ib/ft3
27 lbm/gal
28 Ibs/gal
29 ppg
30 pptf
31 slug/ft3
32 SG
33 p
34 °API
35 °Baumé
36 °Brix

Table 7. Units translation table.

Chapter 10
Units table
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11 Troubleshooting

Electronics Issues
No LED lights, display, or output signals

1. Check power supply and cabling

Viscosity is not stable 1. SRV viscosity output is compared
against only dynamic viscosity of
the calibration fluids.

2. Sensor is not fully in fluid.

Probe Issues

NaN values are displayed on the RCP software
or PLC

1. Check wiring from the probe to
SME is correct.

2. Measure the internal resistance
from the probe

Communication Issues

No data is visible 1. Try to reset the SME and/or restart
your master.

2. Check all settings are correct with
RCP and controller side.

3. Verify there is no duplicated
address in the network

4, Try to use the ping command to
get a response from either the PLC
or SME.

5. Verify that the latest version of the
GDS file is installed-

Measured value is different from my reference 1. SRV viscosity output is compared

standards against only dynamic viscosity of
the calibration fluids

Wrong Unit from the data stream 1. Unitis received as HEX
representation, convert to decimal

Wrong readings for each parameter 1. Verify each parameter is correctly
mapped, some bytes are swapped

Sensor Status does not match any bit from the 1. Sensor status byte is swapped

sensor status table

https://support.rheonics.com/support/solutions/articles/81000401486-
profinet-troubleshooting
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e Contact RHEONICS support desk
o support@rheonics.com

o https://support.rheonics.com

Chapter 11
Troubleshooting

https://support.rheonics.com/support/home
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12 Notes/Errata

Contact Rheonics support for customization of system settings.

Notes

Chapter 12
Notes/Errata

33



EUROPE HEADQUARTERS
Rheonics GmbH
Klosterstrasse. 19

8406 Winterthur Switzerland
Tel: +41 52511 32 00

US HEADQUARTERS

Rheonics, Inc.

3 Sugar Creek Center Blvd, Ste 100
Sugar Land, TX 77478

United States of America

Tel: +1 713 364 5427

Website: https://rheonics.com
Support Portal: https://support.rheonics.com

Support E-Mail: support@rheonics.com
Sales E-Mail: info@rheonics.com

©2021 Rheonics, Inc. All rights reserved.

The Rheonics logo is a trademark and service mark of
Rheonics Inc. Photographs, excerpts, trademarks, and
logos are not endorsements and are used only for
representation under fair use copyright laws. All rights
stay with the respective owners.

® -
rheonics et

inline process
density and viscosity
monitoring


https://rheonics.com/
https://support.rheonics.com/
mailto:support@rheonics.com
mailto:info@rheonics.com

