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1.2

1.3

1.4

1.5

1.6

Before you begin

About the manual

This manual provides information on Ethernet/IP Revision 1.0. This document specifies all the
device features and documents ETHERNET/IP Protocol 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 SME Installation Manual by providing a
complete, unambiguous description of this Field Device from an ETHERNET/IP Communication
perspective

Who should use this document?

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

Warning
Before connecting the ETHERNET/IP Communicator in an explosive atmosphere, make sure

instruments in the loop are installed in accordance with intrinsically safe or nonincendiary field
wiring practices. Explosions can cause serious injury or death.

Nomenclature

Abbreviation (short form) Full-term Meaning

SRV Symmetr|c Resonator 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

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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2 Which eds file do i need?

Rheonics has developed four (4) eds files for use with any PLC controller. The eds file contains all
the data that is necessary for the correct integration with our sensor.

To access all eds files available, follow these steps for your sensor type:

https://support.rheonics.com/support/solutions/articles/81000393236-
ethernetip-eds-file-for-rheonics-inline-viscometer-and-density-meter
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3 Product overview

The Rheonics SME provides clients Ethernet/IP interface to get digital data (Previously ordered).
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 Ethernet/IP
remotely. Contact Rheonics Sales team to order.

saluoayl

WYa-3Ws

S

Figure 1. SME sensor electronics unit.

3.1 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.

3.2 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

e DVP USER MANUAL

e DVM USER MANUAL

o SENSOR INSTALLATION MANUAL

o RHEONICS CONTROL PANEL USER MANUAL



https://rheonics.com/wp-content/uploads/dlm_uploads/2019/09/Rheonics_SRV_Manual.pdf
https://rheonics.com/wp-content/uploads/dlm_uploads/2019/09/Rheonics_SRD_Manual.pdf
https://rheonics.com/wp-content/uploads/dlm_uploads/2019/09/Rheonics_DVP_Manual.pdf
https://rheonics.com/wp-content/uploads/dlm_uploads/2019/09/Rheonics_DVM_Manual.pdf
https://rheonics.com/wp-content/uploads/dlm_uploads/2019/09/Rheonics_RCP_Manual.pdf
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4 Ethernet/IP Installation
4.1 Instrument overview:

Power terminale————

Modbus RTU PORT+—

Instrument LED indication «—

Profinet Port

Sensor terminal

Analog outputs” 2

Figure 3. SME-DRM Diagram.

4.2 Ethernet PIN assignment Ethernet/IP

RJ45 Connector Receptacle Pin Number Wire Color  Description

1 8 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 Getting started
5.1 Components
e Rheonics SRV, SRD, DVP or DVM w/ Firmware V03.20/0 or higher
e Allen Bradley PLC
e Logix Designer software package from Rockwell Automation
e Windows 10 64 bit

e  RheonicsSRV.eds, RheonicsSRD.eds, RheonicsDVP.eds or RheonicsDVM.eds file
e  Ethernet Switch
5.2 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.

Control Logix
PC with RCP software -

[_]

Ethernet Switch

() ] el

=1
- 3

A e

:,oij‘

[Towmews o = T
LAEAR L [+

w
<
m
o
e
<
w

sriinimme SR
e

i) ;

o v

Figure 4. Communication diagram for Rheonics sensor-PLC and PC.
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5.3 Rheonics Control Panel Setup

5.3.1 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.

5.3.2 Open RHEONICS CONTROL PANEL software and configure the RHEONICS
CONTROL PANEL to use DHCP. Make sure it has a valid IP address. Then
follow these steps:

5.3.2.1 Go to the “Comm Configure tab” in the RHEONICS CONTROL PANEL; in the Ethernet section input
all the parameters.

5.3.2.2 Click on the “Update SME” button to upload the new settings into the SME

# Rheonics Contral Panel 2302

Kdeas arement | Events | Settings | sesice Camm Configurs }HHP
| Modbus RTU (RS-425) | LD Display (SME-TRD Ony) || Write and Updste.
Parameter Resolution
Modhus Address 1
Update SMET
Eawd Rate 19200
Paiity EVEN o gl
Ethemet MAC TORIDEDIOLTE
CHOP trugfassigned
P 1921658133
Subtnat 552552550
Gateway P 19216551 £ wum
DS 19216851
Terminal Port EOC
| Blustooth LTE40
MaL TOB3:DED202TE

Figure 5. Configuration in RHEONICS CONTROL PANEL to use Ethernet IP with DHCP.


https://s3-ap-south-1.amazonaws.com/ind-cdn.freshdesk.com/data/helpdesk/attachments/production/81044457355/original/L7wP0O8wbJf5_yQJJqmKEy2yRIv_MWTB2w.png?1634005974
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533 For Static IP address go to the “Comm Configure” tab in the RCP; in
Ethernet section click the dropdown menu in DHCP and select false
will disable DHCP function) — input the static IP address, subnet and
gateway to use. Check RCP manual for detailed instructions.

’." Rheonics Control Panel 4.3.0.2 =

Measurement I Events I Settings I Service Comm Configure | Help I

the
(This

ModbusRTURS4SS @ LODplyGMETRDOn) @ WeteandUpdate

Parameter _ Resolution

Modbus Address |17| Line1 | viscosity =]l |0.00 ~]

- "_" "_" Update SMET
Baud Rate 38400 = line2 | Density [ ]| |0.000 v
Parity oDD \E| Line 3 iTemperature [_ﬂl |0.00 }zli gekie=h

DHCP
P Altitud |a
Subnet | 255.255.255.0 |

Ethernet MAC |70:83:D5:02:02:78 I Location ID | Latitugd | 0.000000 |
| [l Location Name | Longitud | 0.000000 |

F— o ]

DNS |192.188.81 | RTC Time | 1633019407 | SupplyVoltage 23.70

Terminal Port [ 10001 | Hardware Version |6 | fEhy EED
| Buewomite4o s I
P — Max. SME Temp, Ex
MAC 70:83:D5:D2:02:78 | emp. Exposure | 228,68

Figure 6. Disable for DHCP, this will allow Static IP Address.
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5.3.4 Fill all the parameters for the Ethernet/IP, remember to use valid values
2 Rheonics Control Panel 43.0.2 = O o
Measurement | Events | settings | senice Comm Configure | Help |
i
~ Parameter Resoluti
Modbus Address | 1 ‘ Line 1 i\[i!(gs\ty ‘ZH !o‘o[) &
st o ol L s e
Parity | ooD = lne3 Tempersture |+ | |000 = Refresh

Ethernet MAC | 70:B3:DS:02:02:78 | Location ID | Latitud

s r -
DHCP | False \El Location Name | Longitud

i etmst | Attitud
Subnet |sssossass0 |

Cotenay P oty | OpemfionHistory
B fte2tesst | e 1633019407 | SuppyVokage 3o |
Terminal Port [0t | Hardware Version | § | SMETemp. |40 |

mwewemitess Mo Srioemp.pcit - [zmon |

MAC |70:83:05:02:02:76 | gy

Figure 7. Click in “Update SME”.

5.4 Checking the sensor serial number with RSLINX classic

11
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54.1

5.4.2

Any Rheonics device that has Ethernet/IP protocol activated can have its
serial number and sensor type verified with the RSLINX classic software. To
do this the Rheonics sensor must be connected to the same network as the
PLC. The device will appear with a yellow question mark showcasing the IP
address, sensor serial number and sensor type below.

Yy RsLinx Classic Lite - [RSWha - 1] £ u] *
@= File View Communications Station DDE/OPC  Security Window Help -8
=| S18)
[ Auobeowse | Rehesh | :?_.[9:§| Hot Browsing
-2 Workstation, DESKTOP-TO22CEI

4. &% Linx Gateways, Ethernet

SR 3 AB ETHIP-2 Ethemet 152.168.8.134 192.168.8.20

oY 192.168.8,124, Micro820, 2080-LC20- 20088 2080-LC20-20... JRH B15-1234 SRY

7 192168.8.20, Unrecognized Device, RH B19-1234 SRY

For Help, press F1 MNUM 05/30/22 | 1241 PM
Figure 8. Finding the sensor serial number and sensor type with RsLinx classic.

When the Eds file is installed, the device will appear on the device list from
the RSLinx classic with Rheonics icon and provide the information from the
sensor serial number and sensor type.

iy RsLine Classic Lite - [RSWho - 1] - N ¥
@= File View Communications Station DDE/OPC Security Window Help
= 2|3
¥ Aot | & Emi EBrowsing - node 192.165.8.20 found
1= = Workstation, DESKTOP-TOZ2CB! 3

& &5 Linx Gateways, Ethernet -

[ER3 AB_ETHIP-2, Ethernet 192688034 | 192168820

2080-1.C20-20... | RH B19-1734 SRV

Figure 9. Finding the sensor serial number and sensor type with RsLinx classic when the eds file is installed.

12
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6 Installation process
This section describes how to install the eds file in Logix Designer software.
6.1 Open up a project.
6.2 Install the eds file. Open “Tools” menu and select “EDS Hardware

III

installation Too

Figure 10. Installing the .eds file.

6.3 On the Controller Organizer window, right-click on the Ethernet
module under 1/0 Configuration Tab and add a New Module.

gio=
T

Power-Up Handler A
4 Tasks
4 (® A_SCADA (10 ms)
b L Main
4 (® B_FA_Matrix (10 ms)
P L Faults
@® C_Control (10 ms)
4 ® D_Devices (10 ms)
b L, GPS_Forward
4 INEIO
b L 10_Mapping
Unscheduled
4 Motion Groups
Ungrouped Axes
b Assets
e Logical Model
4 I/0 Configuration
4 {1 1769 Bus
£ (0] 1769-L36ERM

@17 o [igw Modute...
é w import Module... 1
L :
5
0 A z
o Properties Alt+Enter
lus Size
Print »

Figure 11. Adding SRV module.
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6.4 New Module added to 10 tree

4 B3 5069 Backplane
fG [0] 5069-L306ERMS2 STANDARD_VCS
$§ (115069-1B85/A D1
f [2]5069-0B8/A DO_1
8 [3]5069-Tv4/A AT 1
9 [4]5069-0BV8S/A DO_2
8 (5] 5069-0B8/A DO_3
f [6]5069-1B16/A DI 2
4 5 A1/A2, Ethernet
fT 5069-L306ERMS2 STANDARD_VCS
& 0676_002B_002A Rheonics_SME
8 PowerFlex 525-EENET FEED_PUMP

Figure 12. 10 module (SRV-SME).

6.5 Module definition shows the 10 connection info like data size for
the input, output and data type(This value might depend on the
eds file version).

- General General
- Connection
i-- Module Info T * ' Module Definition
-~ Intemet Protocol
i.. Port Configuration Vi ;
P
. Electronic Keying: [Disable Keying
Connections:
Name
ExclusiveOwner
The disabled controls cannot be changed while online.
- [
Figure 13. Module Definition-General.
6.6 Set connection for RPl 3200 and Connection over Ethernet/IP
multicast
Connection
- Module Info
- Intemet Protocol
Port Configuration Naine Reguested Pa(c:‘:t) Interval (RPI) Cog;\“zc:,i:enmt;ve Input Trigger
ExclusiveOwner 100.0 £{/1.0- 3200.0 Unicast | cycic -

Figure 14.Module Definition-Connection.

14



ENIP Operators Manual Chapter 6

ENIP -OP-2022 Installation process
6.7 Module Info provides information from sensor serial number and
sensor type, revision.
- Connection
:\:ﬁoed;z ‘Igfrgtocol Identification Status
. Port Configuration Vendor: Rheonics Major Fault: None
Minor Fault: None

Product Type: Generic Device (keyable) Internal State: Self-test or State

Product Name:  RH B07-0169 SRV Unknown

Configured: No
Owned: No
Module Identity: Match
Revision: 1.001
Product Code: 0676_0028_002A Fratecti et e
Serial Number: 00000000

Refresh ] lReset Module |«

Figure 15. Module Definition-Module Info.

6.8 Internet Protocol helps to set the IP Address from SME (This IP
address must match the one defined on the RCP software)

- General Internet Protocol
i~ Connection
:f:;:z I;ﬁrgtocol @ Manually configure IP settings

i Port Configuration

Physical Module IP Address: 172 . 20 . 100 . 15 Subnet Mask: 255 .255 .255 . O
Gateway Address: 0.0 .0.0
Domain Name:
Host Name: theonics localhost
Refresh communication. Set «

Figure 16. Setting IP Address from SME to Logix Designer.

15
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7.1

Chapter 7
Linking tags with Allen Bradley PLC

Go to “Controller Tag”, data frame is available with all data that

is sent from the SME. This is created once you add a new module.

7.2

Controller Organizer

"y

& e°

Controller Fault Handler
Power-Up Handler

4 Tasks

4 % MainTask
b L MainProgram

Unscheduled

4 Motion Groups
Ungrouped Axes

b Assets

T Logical Model
4 .| /0 Configuration

Figure 17. Opening Controller Tags.

Rheonics sensors output the measurements which are referred as

parameters. The data frame is expressed in Logix Designer as

shown below once the Controller Tag is selected.

1 «

i B Energy Storage OK.
B 1/0 OK

Controller |+
< Contro| |
Contro
Power-
Tasks
4 53 MainTs
4 5 Mai
<
0]

4 (O SafetyT
b 1 Safq
Unsche
Motion Gr(
Ungroy| =
Alarm Mar|
Assets
Add-0)

i File Edit View Search Logic Communications Tools

Fhe W &

5]}

q “ Path: AB_ETHIP-1\172.20.100.10%

Rem Run B NoForces

b NoEdits

Window  Help

v &% % o T

® # B id
. SafetyUnlocked 0,

Name
4 RHEONICS:LData
» RHEONICS:LData[0]
b RHEONICSLData[1]
> RHEONICSLData[2]
> RHEONICSLData[3]
> RHEONICSLData[4]
> RHEONICSLData(5]
> RHEONICSLData[6]
> RHEONICSLData[7]
> RHEONICS1Datal8]
» RHEONICSLData[9]
> RHEONICSL.Data[10]
> RHEONICS{.Dataf11]
> RHEONICS{.Data(12]
> RHEONICS1.Data[13]
> RHEONICS1.Data[14]

< Controller Tags - STANDARD_VCS(controlien) x [ JIYETCECT Ve BT e e

=8| Value

. G g GG

Ak L

W 4

»

B mainProgram - vFD_!

«
L}
0

0
-31
7
12
65
31
7
12
65

o o o o

1

"Favorites” Add-On  Alarms  Bit

Scope: [BISTANDARD_VC v Show: MotorControl, Recipe_Data, SCADA_Alams, SCADA_RealTime_Data, SRV_PROBE_DATA v Y.

For® Style
{..} Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

Decimal

TimeriCounter  InputiOutput ¢

MONITORING

Data Type
SINT[373]
SINT

Figure 18. Data arrays created in Logix Designer.

Class

Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard

Descrip *

i

sapadold Sy

16



ENIP Operators Manual
ENIP -OP-2022

Chapter 7

Linking tags with Allen Bradley PLC

7.3 SME index values should appear in the PLC tag array as if it was an
Ethernet/IP device and the function block CPS can be used to

correctly line up the variables.
Commonly use data points and offset are as follow:

Parameter Offset

Viscosity 2

Density 15

Temperature 28

(::P‘S VT2100:1 Data[2] - yice VT2100:1 Data[15] — SPS~ VT2100:1.Data[28] 1
‘Ewﬂ . VT2100_V|scuc\tZ e VT2100_DensltX E’T‘g“ VT2100_Tem§ I
Q NEQ
A VT2100_Viscocity Source A VT2100_Density |—— | Source A VT2100_Temp ——{ NOF
oo 806. 448;@ 1 gt . - 42 32;«
Figure 19. CPS function block. Used to match data frame.
7.4 When done, line-up Data will be available for every application.
4 SRV_VISCOSITY_AVG finshi ifues} SRV_PROBE_DATA

b SRV_VISCOSITY_AVG.SRV 0 Decimal  SINT
b SRV_VISCOSITY_AVG.SRV_SENSOR_STATUS 0 Decimal  DINT

SRV_VISCOSITY_AVG.VISCOSITY_AVERAGE 14.519493 Float REAL

SRV_VISCOSITY_AVG.DENSITY_AVERAGE 1.0 Float REAL

SRV_VISCOSITY_AVG.TEMP_AVERAGE 27.019 Float REAL

SRV_VISCOSITY_AVG.VISCOSITY_AVERAGE_RAW 14.519493 Float REAL

SRV_VISCOSITY_AVG.DENSITY_AVERAGE_RAW 1.0 Float REAL

SRV_VISCOSITY_AVG.TEMP_AVERAGE_RAW 27.019 Float REAL

SRV_VISCOSITY_AVG.KINEMATIC_VISCOSITY 14.519493 Float REAL
TEMP_DEG_F 80.6342 Float REAL

» |\ Monitor Tags £ Edit Tags /
Figure 20

. Data shown in PLC tag array
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8

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)

Bit1 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

Bit 6 0x0040 Calibration Diagnostics

Error
Bit 7 | 0x0080 | 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.

— Adata2 Senszor_Status

512

AdataZ Sensor_Status.0

1]

Adata? Senzor_Status.1

1]

AdataZ Sensor_Status. 2

[}

Adata? Senzor_Status. 3

[}

AdataZ Sensor_Statusz.d

Adata? Senzor_Status. 5

AdataZ Sensor_Statuz.B

Adata? Senzor_Status. 7

AdataZ Sensor_Statusz. 8

Adata? Senzor_Status. 9

AdataZ Sensor_Statuz.10

AdataZ Senzor_Statuz. 11

AdataZ Sensor_Statuz.12

Adata? Senzor_Status 13

AdataZ Sensor_Statuz.14

Adata? Senzor_Status 15

Figure 21. Sensor Status parameter table.

In the scenario described in Figure 20, Sensor Status has a value 512(Decimal), but when read
as HEX value it will be 200. Sensor error status is the combination from any bit from in this
scenario Error 0117 is the combination (OR) of the error bits.

Bit H Comments
9 0x200 Sensor is in air
Result 0x200

Table 4. Sensor status bits for status 0200.

8.4 Which parameters should | read?

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.
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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 each parameter. (For up-to-date information, please check the
page on the support portal:

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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Chapter 9
Data point access over ETHERNET/IP

Rheonics sensors can be used for reading data. These start at index 1. Basic parameters like Viscosity,
Density and temperature have the following formatting from the data frame. Use this format when

line-up data.

O 0O NGOV A WNR

W W W WWWWWWNNNNNNNNNNRRRRRRRR R R
WO NGO UV A WNREROOONOURAEMWNREROOOWONOUWUEMAEWNERDO

Sensor Status
Viscosity Median
Viscosity Median Raw
Ignore

Ignore

Ignore

Density Median
Density Median Raw
Ignore

Ignore

Ignore

Temperature Median
Temperature Median Raw
Ignore

Ignore

Ignore

Kinematic Viscosity
Kinematic Viscosity Raw
Ignore

Ignore

Ignore

Density Average
Density Average Raw
Ignore

Ignore

Ignore

Viscosity Raw
Viscosity Raw Raw
Ignore

Ignore

Ignore

Kinematic Viscosity
Kinematic Viscosity Raw
Ignore

Ignore

Ignore

Density Raw

Density Raw Raw

Word
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real

INT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL

A AR NONNDPPPAERLRNNMNPABRRERNMNNMNPEPRARNNMNPERERERPNMNNMNEPAAERNNMNEEBEREERENNNEADN
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
89

Ignore

Ignore

Ignore

Temperature Raw
Temperature Raw Raw
Ignore

Ignore

Ignore

Resonant frequency (Hz)
Resonant frequency (Hz)
Ignore

Ignore

Ignore

Compensated resonant frequency (Hz)
Compensated resonant frequency (Hz)

Ignore

Ignore

Ignore

Damping (Hz)

Damping (Hz)

Ignore

Ignore

Ignore

Coil temperature

Coil temperature Raw

Ignore

Ignore

Ignore

Viscosity median and last good
Viscosity median and last good
Ignore

Ignore

Ignore

Density median and last good
Density median and last good
Ignore

Ignore

Ignore

Coil temperature

Coil temperature Raw

Ignore

Ignore

Ignore

Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte
Real
Real
Word
Word
Byte

Table 4. Basic data lineup table.

INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
REAL
REAL
INT
INT
SINT
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9.1

Class Name

Sensor
Status

Parameter 0
Viscosity
Median
value
Parameter 0
Viscosity
Median raw
value

Parameter 0
Viscosity
Median
status
Parameter 0
Viscosity
Median
private
status

Chapter 9
Data point access over ETHERNET/IP

10 connection

The 10 connections predefined in the EDS file, offer cyclic connections to the assemblies, which can
be used to monitor several parameters of the instrument. Rheonics offers the Exclusive owner
connection.

The following table list the 10 connections available in the EDS file of the device:

0 Direction o Date
Connection  \from Assembly (bytes) Parameter Tvoe
instrument) yp
Device
In 1 373 SINT
parameters
Exclusive
Owner
Output
Out 2 p
parameters

Table 5. 10 connection table.

Device Parameters

User can customize the attributes in the assemblies or profile classes by using the EDS-file in the
configuration program of the master. Available parameters are:

Data Type Class Instance Attribute Comment

Word 0x77 1 0x08 This parameter is
a Word data
type. Format
should be little
endian.

Median of last 5
viscosity

measurements

Real 0x70 1 0x10

0x71 1 0x11 Median of last 5
viscosity
measurement
prior to applying
the user
calibration.
Refer to

Parameter Status

Real

Word 0x72 1 0x12

Word 0x73 1 0x13 Diagnostics
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Parameter 0 | Byte
Viscosity

Median unit
Parameter 1 | Real
density

median

value

Parameter 1 | Real
density

median raw

value

Parameter1 Word
density

median

status

Parameter1 Word
density

median

private

status

Parameter 1 Byte
density

median unit
Parameter 2 | Real
temperature
median

value

Parameter 2 | Real
temperature
median raw

value

Parameter2 Word
temperature
median

status

Parameter2 Word
temperature
median

private

status

Parameter 2 | Byte
temperature
median unit
Parameter 3 | Real
Kinematic

0x74

0x70

0x71

0x72

0x73

0x74

0x70

0x71

0x72

0x73

0x74

0x70

Chapter 9
Data point access over ETHERNET/IP

0x14 Unit for
parameter O,
refer to Table 9.

0x15 Median of last 5
density
measurements

0x16 Median of last 5
density
measurement
prior to applying
the user
calibration.

0x17 Refer to
Parameter Status

0x18 Diagnostics

0x19 Unit for
parameter 1,
refer to Table 9.

Ox1A Median of last 5
temperature
measurements

0x1B Median of last 5
temperature
measurement
prior to applying
the user
calibration.

0x1C Refer to
Parameter Status

0x1D Diagnostics

Ox1E Unit for
parameter 2,
refer to Table 9.

Ox1F Calculated
Kinematic
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Viscosity
value
Parameter 3
Kinematic
Viscosity
raw value

Parameter 3
Kinematic
Viscosity
status
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

Real

Word

Word

Byte

Real

Real

Word

Word

Byte

Real

0x71

0x72

0x73

0x74

0x70

0x71

0x72

0x73

0x74

0x70

Chapter 9

Data point access over ETHERNET/IP

0x20

0x21

0x22

0x23

0x24

0x25

0x26

0x27

0x28

0x29

Viscosity
measurement
Calculated
Kinematic
Viscosity
measurement
prior to applying
the user
calibration.
Refer to
Parameter Status

Diagnostics

Unit for
parameter 3,
refer to Table 9.

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 9.
Instantaneous
value of viscosity
raw from the
measurement
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Parameter 5 | Real
viscosity

raw raw

value

Parameter5 Word

viscosity
raw status

Parameter 5 | Word

viscosity

raw private

status

Parameter 5 Byte
viscosity

raw unit
Parameter 6 | Real
density raw

value

Parameter 6 | Real
density raw
raw value

Parameter6 Word

density raw
status

Parameter 6 Word

density raw
private

status

Parameter 6 | Byte
density raw

unit

Parameter 7 | Real
temperature

raw value

Parameter 7 | Real
temperature

raw raw

value

0x71

0x72

0x73

0x74

0x70

0x71

0x72

0x73

0x74

0x70

0x71

Chapter 9

Data point access over ETHERNET/IP

O0x2A

0x2B

0x2C

0x2D

Ox2E

Ox2F

0x30

0x31

0x32

0x33

0x34

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 9.
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 9.
Instantaneous
value of
Temperature
raw from the
measurement
Instantaneous
value of
Temperature
raw from the
measurement
prior to applying
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Parameter 7 Word
temperature

raw status
Parameter 7  Word
temperature

raw private

status

Parameter 7 Byte
temperature

raw unit

Parameter 8 | Real
resonant

frequency

(Hz) value

Parameter 8 | Real
resonant
frequency

(Hz) raw

value

Parameter 8 | Word
resonant

frequency

(Hz) status
Parameter 8 Word
resonant

frequency

(Hz) private

status

Parameter 8 | Byte
resonant

frequency

(Hz) unit

Parameter 9 | Real
compensate

d resonant
frequency

(Hz) value

Parameter9 | Real
compensate

d resonant
frequency

0x72

0x73

0x74

0x70

0x71

0x72

0x73

0x74

0x70

0x71

Chapter 9
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the user
calibration

0x35 Refer to
Parameter Status

0x36 Diagnostic

0x37 Unit for
parameter 7,
refer to Table 9.

0x38 Instantaneous
value of
frequency from
the
measurement

0x39 Instantaneous
value of
frequency from
the
measurement
prior to applying
the user
calibration

0x3A Refer to
Parameter Status

0x3B Diagnostic

0x3C Unit for
parameter 8,
refer to Table 9.

0x3D Instantaneous
value of
compensated
resonance
frequency from
the
measurement

Ox3E Instantaneous
value of
compensated
resonance
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(Hz) raw
value

Parameter9 Word
compensate

d resonant
frequency

(Hz) status
Parameter9 Word
compensate

d resonant
frequency

(Hz) private

status

Parameter9 Byte
compensate

d resonant
frequency

(Hz) unit

Parameter Real
10 damping

(Hz) value

Parameter Real
10 damping

(Hz) raw

value

Parameter Word
10 damping

(Hz) status
Parameter Word
10 damping

(Hz) private

status

Parameter Byte
10 damping

(Hz) unit

Parameter Real
11 Coil

temperature

value

0x72

0x73

0x74

0x70

0x71

0x72

0x73

0x74

0x70

Chapter 9
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frequency from
the
measurement
prior to applying
the user
calibration

Ox3F Refer to
Parameter Status

0x40 Diagnostic

0x41 Unit for
parameter 9,
refer to Table 9.

0x42 Instantaneous
value of damping
from the
measurement

0x43 Instantaneous
value of damping
from the
measurement
prior to applying
the user
calibration

0x44 Refer to
Parameter
Status

0x45 Diagnostic

0x46 Unit for
parameter 10,
refer to Table 9.

0x47 Instantaneous
value of coil
temperature
from the
measurement
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Parameter Real
11 Coil
temperature

raw value

Parameter Word
11 Coil

temperature

status

Parameter | Word
11 Coil

temperature

private

status

Parameter Byte
11 Coil

temperature

unit

Parameter Real
12 viscosity

median and

last good

value

Parameter Real
12 viscosity
median and

last good

raw value

Parameter Word
12 viscosity

median and

last good

status

Parameter Word
12 viscosity

median and

Chapter 9
Data point access over ETHERNET/IP

0x71 1 0x48 Instantaneous
value of coil
temperature
from the
measurement
prior to applying
the user
calibration

0x72 1 0x49 Refer to
Parameter Status

0x73 1 Ox4A Diagnostic

0x74 1 0x4B Unit for
parameter 11,
refer to Table 9.

0x70 1 0x4C This parameter
provides the
viscosity median
measurement
value and if
there is any
error in memory
last good value
is saved

0x71 1 0x4D 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

0x72 1 Ox4E Refer to
Parameter Status

0x73 1 Ox4F Diagnostic
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last good

private

status

Parameter Byte
12 unit

Parameter Real
13 density

median and

last good

value

Parameter Real
13 density

median and

last good

raw value

Parameter Word
13 density

median and

last good

status

Parameter Word
13 density

median and

last good

private

status

Parameter Byte
13 density

median and

last good

unit

Parameter Real
14

0x74

0x70

0x71

0x72

0x73

0x74

0x70

Chapter 9
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0x50

0x51

0x52

0x53

0x54

0x55

0x56

Unit for
parameter 12,
refer to Table 9.
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 9.

Displays of
mapped value
from Modbus
register 512
value
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Parameter

14 raw value

Parameter
14 status
Parameter
14 private
status
Parameter
14 unit

Parameter
15

Parameter
15

Parameter
15
Parameter
15

Parameter
15

Parameter
16

Parameter
16

Parameter
16

Real

Word

Word

Byte

Real

Real

Word

Word

Byte

Real

Real

Word

0x71

0x72

0x73

0x74

0x70

0x71

0x72

0x73

0x74

0x70

0x71

0x72

Chapter 9

Data point access over ETHERNET/IP

0x57

0x58

0x59

Ox5A

Ox5B

0x5C

0x5D

Ox5E

Ox5F

0x60

Ox61

0x62

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

Refer to
Parameter Status
Diagnostic

Unit for
parameter 14,
refer to Table 9.
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 9.
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
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Parameter
16

Parameter
16

Parameter
17

Parameter
17

Parameter

Parameter
17

Parameter
17

Parameter
18

Parameter
18

Parameter
18

Parameter
18

Parameter
18

Parameter
19
Calculated

Word

Byte

Real

Real

Word

Word

Byte

Real

Real

Word

Word

Byte

Real

0x73

0x74

0x70

0x71

0x72

0x73

0x74

0x70

0x71

0x72

0x73

0x74

0x70

Chapter 9
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0x63

0Ox64

0x65

0x66

0x67

0x68

0x69

Ox6A

0Ox6B

0x6C

0Ox6D

Ox6E

Ox6F

Diagnostic

Unit for
parameter 16,
refer to Table 9.
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 9.
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

Diagnostic

Unit for
parameter 18,
refer to Table 9.
Mathematical
model for
viscosity from
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parameter

from

viscosity

model value
Parameter Real
19

Calculated
parameter

from

viscosity

model raw

value

Parameter  Word
19

Calculated
parameter

from

viscosity

model

status

Parameter Word
19

Calculated
parameter

from

viscosity

model

private

status

Parameter Byte
19

Calculated
parameter

from

viscosity

model unit
Parameter Real
20

Calculated
parameter

from density
model value
Parameter Real
20

Calculated
parameter

from density
model raw

value

Chapter 9
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0x71 1 0x70
0x72 1 0x71
0x73 1 0x72
0x74 1 0x73
0x70 1 0x74
0x71 1 0x75

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 9.

Mathematical
model for
density from the
measurement

Mathematical
model for
density from the
measurement
prior to applying
the user
calibration
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Parameter Word
20

Calculated
parameter

from density
model

status

Parameter Word
20

Calculated
parameter

from density
model

private

status

Parameter Byte
20

Calculated
parameter

from density
model unit
Parameter Real
21

Calculated
parameter

from

concentratio

n model

value

Parameter Real
21

Calculated
parameter

from

concentratio

n model raw

value

Parameter Word
21

Calculated
parameter

from

concentratio

n model

status

Parameter Word
21

Calculated
parameter

0x72

0x73

0x74

0x70

0x71

0x72

0x73

Chapter 9
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0x76 Refer to
Parameter Status

0x77 Diagnostic

0x78 Unit for
parameter 20,
refer to Table 9.

0x79 Mathematical
model for
Concentration
from the
measurement

Ox7A Mathematical
model for
Concentration
from the
measurement
prior to applying
the user
calibration

0x7B Refer to
Parameter Status

0x7C Diagnostic
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from
concentratio
n model
private
status
Parameter Byte 0x74 0x7D Unit for
21 parameter 21,
Calculated refer to Table 9.
parameter
from
concentratio
n model unit
Parameter Real 0x70 Ox7E Sensor status
22 Sensor measurement
cleanliness
ratio value
Parameter Real 0x71 Ox7F Sensor status
22 Sensor measurement
cleanliness prior to applying
ratio raw the user
value calibration
Parameter Word 0x72 0x80 Refer to
22 Sensor Parameter Status
cleanliness
ratio status
Parameter | Word 0x73 1 0x81 Diagnostic
22 Sensor
cleanliness
ratio private
status
Parameter Byte 0x74 1 0x82 Unit for
22 Sensor parameter 22,
cleanliness refer to Table 9.
ratio unit
Table 7. Extended parameter table
9.3 Data type list

This section showcases the syntax for data type specifications as well as data type ranges.

Data type Description Minimum range Maximum range
BOOL Boolean 0 1
SINT Short Integer -128 127
INT Integer -32768 32767
USINT Unsigned Short Integer 0 255
UINT Unsigned Integer 0 65535
UDINT Unsigned Double Integer 0 4294967295
REAL Floating Point IEEE 754 single precision floating point
STRING Character string (1 byte per See IEC1131-3
character)

Table 8. Data type list.
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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/m3
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/m3
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 9. Units translation table.
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10 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

Cannot install or do not see device after Follow these steps to handle the issue:

installation

1. EDS Hardware installation tool as
administrator.

2. Delete all iterations of. eds for the
device.

3. Reboot

4. Install .eds for the device
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5. Reboot
6. Add device
7. Device added!

Code 16#012f Connection Request error:
Inconsistent application path combination

Incorrect eds file is installed, please check
the latest eds file from support portal.
Data sent does not match data received.

https://support.rheonics.com/support/solutions/articles/81000402741-

ethernet-ip-troubleshooting

e Contact RHEONICS support desk
o support@rheonics.com

o https://support.rheonics.com

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

Contact Rheonics support for customization of system settings.

Notes

Chapter 11
Notes/Errata
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