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INSTALLATION
TRANSMITTER INSTALLATION

INTRODUCTION
VCT & VC MULTICHANNEL TRANSMITTER

For total consistency, VCT
The location of the transmitter should be on the high-
pressure discharge of the pump in the turbulent flow. The 
optimal location is on a 45-degree angle off the centre line 
of the discharge.

For multichannel, VCx 
The location of the transmitter should be in a laminar flow 
condition in a horizontal pipe section.
Drill a 34 mm diameter hole at 15°angle into the pipe so that  
the nipple inserts through the pipe wall. After welding, ensure 
that nothing (welding slag) obstructs the insertion path 
through the pipe. 

Attach the isolation ball valve to the coupling. Once this is 
complete and the valve closed, the process can be restarted.

Important: while the process is down, attach the ball 
valve and check that the transmitter will insert fully into 
the pipe and can be locked in the place with the locking 
nut.

The VCT family of transmitters utilize the latest LED based 
strobe techniques using multi-frequency light measurement. 
The VCT measures Consistency in the 0 to 12%CS range. 
The VC multichannel measures Consistency on channel one 
and one of the following measurements on channel two: Ash, 
Brightness, Freeness, Kappa, Fiber Length or Shives Content.

The Remote Display Unit (RDU) provides a local display of the 
measured values and serves also as a simple menu-driven 
calibration and troubleshooting interface.

The RDU includes two analog 4-20 mA outputs, 3 dry 
contact binary inputs and 3 contact outputs.

PROCESS MEASUREMENT TECHNIQUES

The VC family of transmitters measures process parameters 
by transmitting multichannel strobes of light into the pulp 
and measuring the back-scatter characteristics. These 
measurement values are calibrated by sampling and 
laboratory analysis of process and the measurement 
accuracy is determined by the accuracy of the laboratory 
analysis results.

Since the calibration is dependent on sampling and analysis, 
it is imperative that the sampling techniques described in 
the Calibration section are carefully followed.
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IInnssttaallllaattiioonn  
Transmitter Installation 
The location of the transmitter should be on the high-pressure 
discharge of the pump in the turbulent flow. The optimal 
location is on a 45-degree angle off the centerline of the 
discharge. 

Drill a 34 mm diameter hole at 15°angle into the pipe so that 
the nipple inserts through the pipe wall. After welding, ensure 
that nothing (welding slag) obstructs the insertion path 
through the pipe. 

Attach the isolation ball valve to the coupling. Once this is 
complete and the valve closed, the process can be restarted. 

IImmppoorrttaanntt::  wwhhiillee  tthhee  pprroocceessss  iiss  ddoowwnn,,  aattttaacchh  tthhee  bbaallll  vvaallvvee  aanndd  
cchheecckk  tthhaatt  tthhee  ttrraannssmmiitttteerr  wwiillll  iinnsseerrtt  ffuullllyy  iinnttoo  tthhee  ppiippee  aanndd  
ccaann  bbee  lloocckkeedd  iinn  tthhee  ppllaaccee  wwiitthh  tthhee  lloocckkiinngg  nnuutt..  
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MOUNTING THE TRANSMITTER
To mount the transmitter, ensure O-ring seal is between 
the screw fitting and ball valve. Insert the screw fitting on 
the end of the transmitter into the ball valve and tighten 
the screw fitting (a).

Open the ball valve and push the transmitter through the 
valve and lock in place with the locking nut (b). In some 
cases, under higher pressure applications, the insertion 
tool may be required. 
Insertion and removal tool is optional and is not included 
with the purchase of the transmitter (code: M1050140).

To remove the transmitter, reverse the above steps.

Warning: When removing the transmitter, do not 
loosen screw fitting (a) unless the ball valve is closed! 

VC COMPONENTS

The figures below show a combination of many of the 
components of the VC family. An order will contain 
a combination of these components along with any 
additional components associated with special orders.
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Connection cable for 
RDU (15m) 

Connection Box (K) 
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SATRON VCT Optical Total Consistency Transmitter
BCs220
M3 rev 1

06.06.2025

Satron Instruments Inc., Muuraintie 3, FI-33960 Pirkkala, Finland 
Tel. +358 207 464 800, sales@satron.com, www.satron.com

Remote measuring probe, IP68  
(Selection code option R)

Remote measuring probe is recommended in 
mounting places where high vibration or high 
humidity may affect the measuring electronics. 

Remote Display Unit (RDU)

The Remote Display Unit (RDU) provides a local display of the measured values and serves also as a simple menu-driven 
calibration and troubleshooting interface. The RDU includes two analog 4-20 mA outputs, three dry contact binary inputs 
and three contact outputs.
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Supply voltage to the transmitter is 24 Vdc and requires up to 200 mA current. It is recommended that a shielded twisted-
pair cable is used as a signal cable. The signal cable should not be installed near high- voltage cables, large motors or 
frequency converters. 

The shield of the cable should be grounded at the end of the power supply or in accordance with the recommendations of 
the manufacturer of the control system used and the regional electrical code. At the RDU end there’s a dedicated screw for 
connecting the cable shield (1). 

The Satron VCT transmitter remote display unit (RDU) can be provided with a wall box which can have a 10/15 meters cable 
between the transmitter and the sensor unit. Inside the RDU, there is a terminal for up to 3 binary Inputs (DI1, DI2, DI3). 3 relay 
outputs (DO1, DO2, DO3) and 2 analog 4-20 mA output signals (IO1, IO2).

The wiring connections to the RDU are shown below.

Do not connect or disconnect signal cable of the RDU while the device is powered up.

Protection fuse function selection:
LATCH-OFF       after the fuse has triggered, device 
will be kept off until Restart is pressed
AUTO-RETRY    device will try to automatically reset 
the fuse after it has been triggered
COMM                Hart® communication terminals
LOOP1                 mA loop 1 test terminals
LOOP2                mA loop 2 test terminals

PLC
VS 0V

24Vdc supply

IN-+

AC

-+ 250Ω
+
-

24V
4…20 mA input

PLC
VS 0V IN

250Ω
+
-

24V
4…20 mA input

First mA loop (IO1) connection with external 
power supply, isolated mA loop. Preffered mode.

First mA loop (IO1) connection (3-wire),  
non isolated mA loop.

ELECTRICAL CONNECTIONS

Do not connect older generation M1/M2 sensors or RDU to new M3 generation devices.
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Second mA loop (IO2) loop connection (2-wire) Digital input

PLC
VS 0V IN

250Ω
+
-

24V
4…20 mA input

PLC
Dout DGND

Digital output (relay)

PLC

Digital input

0V IN

+
-

24V

Digital output Device enclosure (K) connection to PLC

5 

 

 

SSeeccoonndd  mmAA  ((IIOO22))  lloooopp  ccoonnnneeccttiioonn  ((22--wwiirree))  DDiiggiittaall  iinnppuutt  

  
DDiiggiittaall  oouuttppuutt  DDeevviiccee  eenncclloossuurree  ((KK))  ccoonnnneeccttiioonn  ttoo  PPLLCC  

  
  

Ω

–

–

–

Ω

–

–

Ω



SATRON VC
BPL-XXXX

M3 rev1
08.09.2025

Satron Instruments Inc., Muuraintie 3, FI-33960 Pirkkala, Finland 
Tel. +358 207 464 800, sales@satron.com, www.satron.com

7

Installation and Setting-Up Instructions Manual

The RDU can display live operating conditions, perform 
diagnostic tests, view device information and set configuration 
parameters for proper operation. The Satron RDU is the local 
interface and consists of operating keys:

• Press ESC to go the main menu, move back towards the top 
of the main menu or to cancel the current action.
• Press ENTER to move to a lower menu level, to accept a 
configuration/command or enter a setting or parameter value 
into the transmitter memory.
• Use the LEFT [←] arrow key to move left on the current
menu level.
• Use the RIGHT [→] arrow key to move right on the current
menu level.
• Use the UP [↑] arrow to increase a parameter value.
• Use the DOWN [↓] arrow to decrease a parameter value.
• Press SAM to take a sample.
• Function button 1, F1 
• Function button 2, F2

The main menu has 5 submenus: Configuration, New Sample, 
Calibration, Diagnostics, and Advanced. When the transmitter 
is powered up it will show the main display, i.e. Process Value.

The initial set-up consists of three steps.

	 1.  Set the Date and Time
	 2. Set the operating range for Consistency (IO1).
	 3. Depending on the need and transmitter type,  
	     set the operating range for IO2.

SETTING THE DATE AND TIME

It is very important to set the correct date and time in the 
transmitter. The date and time are used to time stamp 
the samples extracted from the process and to mark 
the diagnostic events that may occur during transmitter 
operation. 

The time and date values are set through the Configuration 
Menu/System Configuration Submenu.

INITIAL SET-UP

1.06  %CS

1.06  %CS

SYSTCONF

RTC

SET

RTC

01012024

00-00-00

CONFIGUR

Starting at the default PV display 
value; Press the ESC button.

When the System Configuration 
sub-menu appears in the display, 
press the ENTER button.

When the RTC sub-menu appears 
in the display, press the ENTER 
button.

When the Set menu item appears 
in the display, press the ENTER 
button.

The RTC sub-menu will appear in 
the display. Press the ESC button 
until the PV reading in the main 
menu is displayed.

The date sub-menu will appear 
first and is in the format of 
DDMMYYYY. 
Use the UP/DOWN arrows to set 
the day. then press RIGHT to 
move to the month. Use the UP/
DOWN arrows to set the month, 
then press RIGHT to move to the 
year. Use the UP/DOWN arrows to 
set the year. Press ENTER to move 
to the Time.

The time sub-menu will appear in 
the format HH-MM-SS. Use the 
UP/DOWN arrows to set the hour, 
then press RIGHT to move to the 
minutes. 
Use the UP/DOWN arrows to set 
the minutes, then press RIGHT to 
move to the seconds. 
Use the UP/DOWN arrows to set 
the seconds if desired and press 
ENTER or simply press ENTER 
to accept the seconds as they 
appear.

Press the ENTER button to enter 
the Configuration sub-menu.

Use the LEFT/RIGHT arrows to 
move within the Configuration 
sub-menus.

Ensure that the sensor’s electrical connections are correct 
and the cable is securely connected to the RDU.  
Otherwise, the following error screen will appear.
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1.06  %CS

LRV

MAOUTPUT

URV

1.06  %CS

SAVE ?

CONFIGUR

SAVE ?

0.0000000

7.0000000

4.0000000

MA  1 ?

LRV

2.0000000

URV

Starting at the default PV display 
value; Press the ESC button

Press the ENTER button to display 
the current LRV.

When the MA Output sub-menu 
appears, press the ENTER key and 
“MA 1 ?” text will appear in the 
display.

Press the ESC button until the 
PV reading in the main menu is 
displayed.

When SAVE? appears in the 
display, press ENTER to accept or 
ESC to exit without saving.

Press the ENTER button to enter 
the Configuration sub-menu. Use 
the LEFT/RIGHT arrows to move 
within the Configuration sub-menus

When SAVE? appears in the display, 
press ENTER to accept or ESC to 
exit without saving.

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
A cursor will appear to indicate the 
digit that will be modified. Use the 
UP/DOWN arrows to change the 
number. If more change is needed, 
move RIGHT and the cursor will 
move to the right position. Press 
ENTER to save.

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
A cursor will appear to indicate the 
digit that will be modified. Use the 
UP/DOWN arrows to change the 
number. If more change is needed, 
move RIGHT and the cursor will 
move to the right position. Press 
ENTER to save.

Select MA 1 pressing ENTER key 
and lower range value (LRV) menu 
item will appear.

Use the RIGHT arrow to move to 
the upper range value (URV).

Press the ENTER button to display 
the current URV

SETTING THE RANGE FOR IO1
By default. the factory setting for the range is 4 mA = 0%CS 
and 20 mA = 7%Cs. However, this is configurable to match 
the operating range of the specific application for this 
example, the range will be changed to 2%CS to 4%CS.
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1.06  %CS

I/O CONF

I02 URV

1.06  %CSSAVE ?

SAVE ?

CONFIGUR

SAVE ?

IO2 LRV

7.0000000

4.0000000

IO2 SRC

MA

0.0000000

2.0000000

IO2 URV
Starting at the default PV display 
value; Press the ESC button

When the I/O CONF sub-menu 
appears, press the ENTER key to 
enter the submenu. Use the LEFT/
RIGHT arrows to move within the 
I/O CONF sub-menu.

Press the ESC button until the 
PV reading in the main menu is 
displayed.

When SAVE? appears in the 
display, press ENTER to accept or 
ESC to exit without saving.

When SAVE? appears in the 
display, press ENTER to accept or 
ESC to exit without saving.
After pressing ENTER you will 
return to I/O CONF submenu.

Press the ENTER button to enter 
the Configuration sub-menu. Use 
the LEFT/RIGHT arrows to move 
within the Configuration sub-menus.

When SAVE? appears in the display, 
press ENTER to accept or ESC to 
exit without saving.

Within I/O CONF menu use LEFT/
RIGHT arrows to find IO2 lower 
range setting. When IO2 LRV menu 
item appears, press ENTER.

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
A cursor will appear to indicate the 
digit that will be modified. Use the 
UP/DOWN arrows to change the 
number. If more change is needed, 
move RIGHT and the cursor will 
move to the right position. Press 
ENTER to save.

When IO2 menu item appears, 
press ENTER key and IO2 source 
(IO2 SRC) menu item will appear, 
press ENTER.

Use LEFT/RIGHT arrows to select 
source for IO2, when item MA 
appears, press ENTER to select.

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
A cursor will appear to indicate the 
digit that will be modified. Use the 
UP/DOWN arrows to change the 
number. If more change is needed, 
move RIGHT and the cursor will 
move to the right position. Press 
ENTER to save.

Within I/O CONF menu use LEFT/
RIGHT arrows to find IO2 upper 
range setting. When IO2 URV menu 
item appears, press ENTER.

SETTING THE RANGE FOR I02 (VCT)
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SETTING THE RANGE FOR I02 (VC MULTICHANNEL)

1.06  %CS

LRV

MAOUTPUT

SAVE ?

CONFIGUR

0.0000000

2.0000000

MA  2 ?

LRV

Starting at the default PV display 
value; Press the ESC button

Press the ENTER button to display 
the current LRV

When the MA Output sub-menu 
appears, press the ENTER key 
and “MA 1 ?” text will appear 
in the display. Use the LEFT/
RIGHT arrows to move within the 
MAOUTPUT sub-menu.

When SAVE? appears in the 
display, press ENTER to accept or 
ESC to exit without saving.

Press the ENTER button to enter 
the Configuration sub-menu. Use 
the LEFT/RIGHT arrows to move 
within the Configuration sub-menu.

When MA 2 ? menu item appears, 
press ENTER key and lower range 
value (LRV) menu item will appear.

Use the RIGHT arrow to move to 
the upper range value (URV).

URV
Press the ENTER button to display 
the current URV

7.0000000

4.0000000

SAVE ?
When SAVE? appears in the 
display, press ENTER to accept or 
ESC to exit without saving.

1.06  %CS

URV Press the ESC button until the 
PV reading in the main menu is 
displayed.

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
A cursor will appear to indicate the 
digit that will be modified. Use the 
UP/DOWN arrows to change the 
number. If more change is needed, 
move RIGHT and the cursor will 
move to the right position. Press 
ENTER to save.

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
A cursor will appear to indicate the 
digit that will be modified. Use the 
UP/DOWN arrows to change the 
number. If more change is needed, 
move RIGHT and the cursor will 
move to the right position. Press 
ENTER to save.
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SAMPLE DATA COLLECTION

SAMPLE DATA COLLECTION USING 
A SAMPLING SWITCH (K BOX)

The key to a good regression analysis is the correct time 
correlation of the transmitter measurement values 
and the lab sample. To ensure an accurate time correlation, 
one of two procedures needs to be followed:

   1.  Sample data collection at the RDU
  2. Sample data collection using a Sample Toggle Switch

SAMPLE DATA COLLECTION AT THE RDU
To ensure an accurate time correlation, use the following 
procedure using the Remote Display Unit (RDU):

1.06  %CS

SAVE

NEW SAMP

OK

1.06  %CS

START ?

NEW SAMP

SAMPLING

Starting at the default PV display 
value; Press the ESC button

Press the ENTER button to display 
the current LRV

An OK message and the Sample 
Number will appear. Record the 
Sample number, time stamp and 
Average value as a reference. 
Internally the sample number is 
automatically incremented by 
the transmitter each time a new 
sample is saved.

The display will automatically 
return to the New Sample sub-
menu. Press the ESC key until the 
PV reading in the main menu is 
displayed. After the lab testing is 
completed, record the lab data 
with the appropriate Sample 
Number and time stamp in an 
Excel spreadsheet.

The START? appears in the display. 
When you are ready to collect the 
sample press the ENTER Key.

Use the UP/DOWN arrows to move 
to the New Sample sub-menu and 
press ENTER.

The display will blink the Sampling 
message during the sampling 
period. Collect the sample as 
quickly as possible and after 
the sample is complete, press 
the ENTER key to save or ESC to 
cancel. The sample time stamp, 
average, min and max values will 
scroll across the display.

This is best performed by two people. When the sample 
person is ready to take a sample, the other person activates 
the switch by moving it to the sampling position. The 
Remote Display Unit (RDU) inside the enclosure will flash 
“SAMPLING”. The person operating the sample valve then 
extracts the sample from the process into a container. After 
the sample has filled the container the switch person turns 
the switch immediately back to its original position trying 
to time the switch movement with the close of the sample 
valve. The RDU will display the sample number (SAMPL 01) 
and a message that the sample was “OK”.

It is important to make the sampling time as short as 
possible because the transmitter is averaging all the readings 
while the switch is activated. After the sample is complete, 
mark with the date/time and the sample number that 
appears to the RDU window. Also mark the primary reason 
for the sample. For example, if the transmitter measures 
both consistency and kappa, note that sample 2 was for 
consistency and samples 3 through 6 are for kappa etc.

Consider setting up a spreadsheet for recording the lab 
values. The key is recording the correct time for the sample. 
When the sample data is extracted from the .sif file (see 
Creating a .sif File section) the samples numbers do not 
appear, therefore the date and time are used to correlate the 
lab data to the internally stored averages.

In some cases, the same sample may be used for 
consistency and a complex variable. Enter both lab values 
with the same time stamp in the Excel spreadsheet.

This spreadsheet along with the sif-file that is extracted from 
the transmitter should be sent to Satron for analysis. Satron 
will send back the calibration coefficients to insert into the 
VC multichannel for this application.

Alternatively, directly press the sample (Sam) button in the 
RDU, the display will blink the Sampling message during the 
sampling period. Continue as previously instructed.
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DATA COLLECTION AND DATA RETRIEVAL

ENTERING LABORATORY VALUES TO THE 
TRANSMITTER

In order to utilize calibration functions in the transmitter, the 
corresponding laboratory values for samples need to 
be entered into the transmitter. Use the following procedure 
to enter the laboratory values:

1.06  %CS

SAMPL 01

SAMPLES

OK

2.0000000

1.06  %CS

CALIBRATION

LAB  PV

0.0000000

SAMPL 01

Starting at the default PV display 
value; Press the ESC button

Use the LEFT/RIGHT arrows to 
move to the Samples sub-menu 
and press ENTER.

Use the LEFT/RIGHT arrows to 
move to the corresponding sample 
and press ENTER.

The LAB PV will appear in the 
display. Press the ENTER key to 
enter the laboratory values for the 
consistency.

Use the LEFT/RIGHT arrows to 
move to the Calibration sub-menu 
and press ENTER.

The mill’s standard for collecting consistency samples should be enough. The TAPPI T 240 standard is a good reference.

Note: The sample extraction location should be located as close as possible to the transmitter for the best results. Normally 
located 0,5 meters downstream of the transmitter.

The first component to accurately calibrate the transmitter is to employ consistent sampling and laboratory techniques. It is 
valuable if the sampling can be scheduled so that the same person collects and tests the samples during the data gathering 
period (consistency). This minimizes sample variability.

The second component to successful data collection is the accurate time correlation between when the sample is taken, and 
the internal raw readings made by the transmitter. It is recommended that two people work together to collect the samples. 
One person is the sampler/tester that will physically collect the sample and the second person is at the RDU (or Sampling 
switch) to initiate the transmitter data collection period and time stamp the sampling and meter readings made while the 
sample is extracted.

CONSISTENCY CALIBRATION

An OK message will appear in and 
the display will automatically return 
to the Sample sub-menu. Press 
the ESC key until the PV reading in 
the main menu is displayed

There is a standard methods to perform a successful consistency calibration via RDU (which automatically store new 
consistency parameters to current recipe): Two-point sampling method for calculating offset and gain. 
Multi point calibration is possible with SiLogAdvisor consistency calibration simulator. 

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
A cursor will appear to indicate the 
digit that will be modified. Use the 
UP/DOWN arrows to change the 
number. If more change is needed, 
move RIGHT and the cursor will 
move to the right position. Press 
ENTER to save.
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TWO-POINT SAMPLING METHOD FOR 
CALCULATING OFFSET AND GAIN

Use the following procedure to calibrate the consistency 
measurement with two sample points (you can also use 
the water point stored in the transmitter as the first sample 
point):

1.06  %CS

SAMPL 01

OK

SAVE ?

SAMPL 02

OK

CALIBRATE

0.99  %CS

CALIBRATION

CALIBRATE

SAMPH20

Starting at the default PV display 
value; Press the ESC button

Use the LEFT/RIGHT arrows to 
move to the Calibrate sub-menu 
and press ENTER.

Transmitter asks you to select 
first calibration data point, press 
ENTER. Use the LEFT/RIGHT arrows 
to move to the corresponding 
sample and press ENTER. You can 
also use the water point stored 
inside the transmitter as the first 
calibration point (SAMPH2O)

An OK message shortly appears in 
the display followed by the request 
to select next data point and next 
sample item will appear in the 
display. Use LEFT/RIGHT arrows to 
select second calibration point and 
press ENTER.

When SAVE? appears in the 
display, press ENTER to accept or 
ESC to exit without saving.

An OK message will appear in and 
the display will automatically return 
to the Calibrate sub-menu. 

Use the LEFT/RIGHT arrows to 
move to the Calibration sub-menu 
and press ENTER.

SAMPLING FOR VC MULTICHANNEL: AN ADVANCED CALIBRATION

Unlike consistency, the best calibration of the VC multichannel requires much more complex analysis and close coordination 
of transmitter information to the exact time that the sample is extracted from the process. There are two output channels 
in the VC multichannel, one for Consistency of the stock and the other for the specific parameter being measured. Kappa, 
Ash, Freeness. Brightness etc. must be carefully determined in the laboratory and the results correlated to the transmitters 
measured variables. The result isthat the parameters measured and displayed on the second channel are non-linear in 
nature and the calibration is significantly more complex to accomplish. Therefore, more process analysis data is needed to 
complete these calibrations. It is recommended that twenty-five to thirty samples and lab analyses must be collected for the 
calibration purposes.

The same range of operation applies; the samples need to cover at least fifty percent of the operating range of the variable. 
The same two-person data collection procedure should be followed. The key to accurate results is to correctly record the 
date and time stamp when the sample is taken. The external sampling switch helps to improve the accuracy of the sampling 
and time stamping that is necessary for good results. 

Once the data is collected, a multi-variable polynomial regression analysis is performed to determine the unique calibration 
curve for each application. The transmitter uses a linear equation in three variables asthe calibration curve for the application.

Press the ESC key until the PV 
reading in the main menu is 
displayed.

CALIB HISTORY
Press RIGHT to Calib History and 
press ENTER to see Calibrations 
information with gain and offset.
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CREATING THE .SIF - FILE
•	 The SILogAdvisor software provided by Satron Instruments is used to 
create the sif file (Satron Information File). This software is downloaded 
from the Satron website (Contact -> Support and Service) and installed on 
a laptop that can be connected to the USB-C port inside the transmitter 
cap (1) or the RDU (2). See the instructions in the Satron Operating Manual 
to locate, download and install this software. The manual also includes 
instructions for using all features of the software. 

•	 Connect a USB-C cable (this cable is not provided with the transmitter) to 
the port under the transmitter cap (1), or the RDU (2) to an USB port on the 
laptop. The USB-C port on the sensor is faster than the one in the RDU.  

•	 Start the SILogAdvisor application on the laptop. 

•	 After the opening window appears, verify the port connection.  
If the Port window appears blank, click the DOWN arrow and select the 
COMx-port that is connected to the Satron transmitter.  
Click the CONNECT button in the Connection dialog. 

•	 A connection will be established to the transmitter and the buttons in the 
Events & Data dialog box will become active. 

•	 Select the All option button and click the Read button. 

•	 The data will be downloaded from the transmitter to the SILogAdvisor. 
This may take some time. While data is being read, the File and Erase data 
buttons are deactivated and the Read button changes to Cancel. When the 
data download is complete, the File and Erase data buttons will become 
active again and the Read button will replace the Cancel button. This is the 
indication that the download is complete. 

•	 Click the File button and select the “Save Sl file (*.sif)”. Give the file a name 
and select a location on the laptop to save the data. 

•	 This file along with any other related data files (i.e. lab data results) are 
essential information for technical support of the VC product. 

•	 After data extraction, remove the USB-C cable and reinstall the transmitter 
cap. Ensure that the cap is fully sealed. 

1

2
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ENTERING CALIBRATION PARAMETERS MANUALLY 
INTO THE TRANSMITTER 
There are separate methods for entering tuning constants. Tuning PV for consistency (IO1) are entered using the RDU. Tuning 
for the second variable (PV2) is recommended to enter using the SILogAdvisor laptop Interface. 

Once the gain and offset parameters are known, enter them 
into the transmitter at the RDU panel as shown below:

ENTERING CONSISTENCY CALIBRATION PARAMETERS

1.06  %CS

1.06  %CS

MA 1 ?

0.0000000

OFFSET

2.0000000

2.0000000

SAVE ?

SAVE ?

GAIN

GAIN

0.0000000

CALIBRATION

RECIPE

OFFSET

Starting at the default PV display 
value; Press the ESC button

Use the LEFT/RIGHT arrows to 
move to the Calibration sub-menu 
and press ENTER and the RECIPE 
sub-menu Will appear.

Press ENTER to enter the sub-
menu

Press ENTER to enter the OFFSET 
sub-menu

Press ENTER to save the value or 
ESC to cancel out of the operation. 
The OFFSET sub-menu item will 
reappear.

Press ENTER to save the value or 
Esc to cancel out of the operation. 
The GAIN sub-menu Item will 
reappear.

Press the ESC key until the PV 
reading in the main menu is 
displayed.

Press the RIGHT arrow to move 
down the menu to the GAIN sub-
menu and press ENTER to enter the 
GAIN sub-menu.

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
Note: the first digit on the left can 
be set to a (-) sign so remember 
to account for this when entering 
the decimal. A cursor will appear 
to indicate the digit that will be 
modified. Use the UP/DOWN arrows 
to change the number If more 
change is needed, move RIGHT 
and the cursor will move to the 
right position. Press ENTER to save.
The SAVE? item will appear.

The MA 1? menu item will appear 
Press ENTER and the OFFSET sub-
menu will appear.

Use the LEFT/RIGHT arrows to 
place the decimal point in the 
proper location and press ENTER. 
Note: the first digit on the left can 
be set to a (-) sign so remember 
to account for this when entering 
the decimal. A cursor will appear 
to indicate the digit that will be 
modified. Use the UP/DOWN arrows 
to change the number If more 
change is needed, move RIGHT 
and the cursor will move to the 
right position. Press ENTER to save.
The SAVE? item will appear.
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ENTERING CONSISTENCY CALIBRATION AND RANGE PARAMETERS WITH SILOGADVISOR

ENTERING LAB DATA AND CALCULATING  
CONSISTENCY PARAMETERS WITH SILOGADVISOR

It is also possible to enter the consistency tuning parameter to 
the transmitter using the SILogAdvisor software.

First attach the laptop to the transmitter, start the 
SILogAdvisor software and connect as directed previously.

Click the File - drop down button and select “VC Consistency 
calibration simulation” from the menu.

On the device section of the VC Consistency calibration 
simulation window, you can select recipe to edited from drop 
down menu (1) and retrieve the current gain and offset values 
from the transmitter by clicking the Read button (2). Values for 
the gain and offset together with URV and LRV values can be 
typed into the corresponding input windows (3). Values will be 
stored into the transmitter by clicking the “Write” button (4).

A write warning will appear and simply click “Yes”.

After the operation is complete, a successful write message 
will appear. Click “OK”.

First attach the laptop to the transmitter, start the 
SILogAdvisor software and connect as directed previously.

Read event data from the transmitter as described in the 
chapter “Creating the .sif – File”. You may skip this step 
if you have only few sample points in the transmitter: 10 latest 
samples are stored in the EEPROM memory of
transmitter, and those are automatically retrieved on the next 
step.

Enter “VC Consistency calibration 
simulation” window from “File” drop down 
menu (see previous chapter).

Entering Lab Data

To enter laboratory value, click first 
column (Runtime) (1) on the sample line 
you want to edit. Information of the 
sample will appear on the “Sample”
section of the window (2). Type in the 
laboratory value into the “Lab” input 
window (3) and press “Set Lab” button 
(4). If the selected sample is in the 
EEPROM memory of the transmitter, 
software will automatically ask if you want 
to store the value to the transmitter. If 
you click “Yes”, lab value will be stored 
into the transmitter and pressing “No” will 
use the value only in the SILogAdvisor
software. If the sample is in the Event 
memory of the transmitter, lab value is 
only used in the software and storing it 
into the transmitter is not possible.
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CALCULATING CONSISTENCY PARAMETERS

ENTERING THE SECOND CHANNEL  
CALIBRATION VALUES

After the lab value is set for a sample, it 
can be active as a sample to be used to 
calculate consistency parameters by 
clicking “Enable” button (5). With same 
button you can also remove sample from 
calculation (text on the button will change 
to “Disable” when sample is enabled). On 
the graph (6) you can see all the samples 
which have lab value: green ones are 
enabled for the calculation and black 
ones disabled. The blue line is the line 
defined by the current consistency 
parameters on the selected recipe and
line is the fitted line for the selected 
sample points. Corresponding consistency 
parameters (Offset and Gain) are visible 
on the “Simulation” section of the window 
(7). If you want to store these values to 
transmitter, press “Copy” button (8), 
check that correct recipe is selected and
click “Write” button (9). A write warning 
will appear and simply click “Yes”.

The calibration constants for the second channel form a linear 
equation in three variables. Rather than entering the constants 
individually at the RDU, they can be entered all at on
ce using the SILogAdvisor software.

Attach the laptop to the transmitter and connect as directed 
previously. 

Click the “File” drop down button and select “VC Regression 
Simulation” at the bottom of the menu. 

The VC Regression simulation window will open. There are 
three channels for entering parameters. PV is for channel 
one (IO1). Note: it is only active when channel one has been 
configured as a second variable. When IO1 is
consistency, these parameters should not be changed - 
the gain and offset must be entered from the RDU or using  
SILogAdvisor as described in previous chapter. 

PV2 is channel two (IO2) and FTV3 is reserved for a future 
channel and is presently inactive. Also. In PV and PV2, the 
variables with a “D” in the name are associated with the future 
capability and are currently inactive.
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defined by the current consistency 
parameters on the selected recipe and 
line is the fitted line for the selected 
sample points. Corresponding consistency 
parameters (Offset and Gain) are visible 
on the “Simulation” section of the window 
(7). If you want to store these values to 
transmitter, press “Copy” button (8), 
check that correct recipe is selected and 
click “Write” button (9). A write warning 
will appear and simply click “Yes”.  

 

Entering the Second Channel Calibration Values 
The calibration constants for the second channel form a linear 
equation in three variables. Rather than entering the 
constants individually at the RDU, they can be entered all at 
once using the SILogAdvisor software. 

Attach the laptop to the transmitter and connect as directed 
previously. 

Click the “File” drop down button and select “VC Regression 
Simulation” at the bottom of the menu. 

The VC Regression simulation window will open. There are 
three channels for entering parameters. PV is for channel 
one (IO1). Note: it is only active when channel one has 
been configured as a second variable. When IO1 is 
consistency, these parameters should not be changed - 
the gain and offset must be entered from the RDU or using 
SILogAdvisor as described in previous chapter. 

PV2 is channel two (IO2) and FTV3 is reserved for a future 
channel and is presently inactive. Also. In PV and PV2, the 
variables with a “D” in the name are associated with the 
future capability and are currently inactive. 

1
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The constants are typed into the windows associated with FuN2 (intercept) and the three measurement 
components (FuAM2, FuBM2 and FuCM2) (1). Once the values are entered in the input windows, click the 
“Write” button (2) above the PV2 column and select the recipe where store 
coefficients. A write warning will appear and simply click “Yes”.

After the operation is complete, a successful write message will appear. Click “OK”.

If you wish to verify that the values were written, click the “Disconnect” button and 
then reconnect to the transmitter, reopen the VC regression simulation window click 
on the “Read” button (3) above the PV2 column and the values stored in the 
transmitter will be displayed in the window.
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The constants are typed into the windows associated with FuN2 (intercept) and the three measurement 
components (FuAM2, FuBM2 and FuCM2) (1). Once the values are entered in the input windows, click the 
“Write” button (2) above the PV2 column and select the recipe where store 
coefficients. A write warning will appear and simply click “Yes”. 

After the operation is complete, a successful write message will appear. Click “OK”.  

If you wish to verify that the values were written, click the “Disconnect” button and 
then reconnect to the transmitter, reopen the VC regression simulation window click 
on the “Read” button (3) above the PV2 column and the values stored in the 
transmitter will be displayed in the window. 

 

IInnssppeeccttiioonn  PPrroocceedduurree  ffoorr  VVCC  wwiitthh  DDiissppllaayy  
Satron recommends checking at least once in 3 years the following points:  

 
• Remove the transmitter from the process and inspect the Lens they should be clean and scratch free. The 

O-rings from the sensor should not be brittle and no moisture behind the lens is observed.  
Example of what a unit looks like: 

 

 

 

 

 

 

 
• Power on the transmitter. If the sensor is equipped with a display, it should be easy to read and all pixels 

are working. An initial checkup will take place. All the LCD digits will be lit, and followed by the firmware 
version. The VOM analyzer should now show its current measurement value and unit selection. (in case the 
sensor blinks or is unstable contact Satron support. 

 

 

 

 

 

 

 

  

                              LCD checkup               firmware # (2016-06-16A)    Measurement value (15.9%) 
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ERROR WORDS
The content of error words 1…12. 
 
 

EW number EW bit EW name  (function) Description 
01 00 EW1 Turbidity / Consistency error (TU ER/CS ER) 
〃 01 〃 Sensor temperature error (ST ER) 
〃 02 〃 Electronics temperature error (ET ER) 
〃 03 〃 Output under -10 % or over 110 % (RANGE ER) 
〃 04 〃 Output current saturated (OUTSA WA) 
〃 05 〃 ADC runtime error (ADCR ER) 
〃 08 〃 ADC startup error (ADCS ER) 
〃 09 〃 EEPROM read error (EERPR ER) 
〃 10 〃 EEPROM write error (EEPRW ER) 
〃 11 〃 EEPROM calibration error (EECAL ER) 
〃 12 〃 HART error (HART ER) 
〃 13 〃 System error (INTRN ER) 
02 02 EW2 Overfeed timer (OFTMR ER) 
〃 04 〃 ADCA error  
〃 05 〃 ADCB error 
〃 06 〃 DACA error 
〃 07 〃 DACB error 
〃 08 〃 DISP error 
〃 09 〃 EEPR error 
〃 10 〃 HARA error 
〃 11 〃 HARB error 
〃 12 〃 SYSA error 
〃 13 〃 SYSB error 
03 00 ADCA (A/D, LEDs) ADC not found 
〃 01 〃 Comm error 
〃 02 〃 Invalid channel 
〃 03 〃 Irpt timeout 
〃 04 〃 Gain comm error 
〃 08 〃 AINM undervoltage 
〃 09 〃 AINM overvoltage 
〃 10 〃 AINP undervoltage 
〃 11 〃 AINP overvoltage 
〃 12 〃 ADC saturation 
〃 13 〃 ADC conversion error 
〃 14 〃 Miscellaneous error 
04 08 ADCB  (〃) LED comm1 error 
〃 09 〃 LED comm2 error 
〃 10 〃 LED short error 
〃 11 〃 LED open error 
05 00 DACA  (D/A, I/O) IOUT not connected 
〃 01 〃 Comm timeout 
〃 02 〃 Frame error 
〃 04 〃 VLoop 12V 
〃 05 〃 VLoop 6V 
〃 06 〃 Temp 100C 
〃 07 〃 Temp 140C 
〃 08 〃 ILoop under 
〃 09 〃 ILoop over 
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〃 12 〃 Loop error 
〃 13 〃 I/O comm error 
06 00 DACB (〃) IOUT2 not connected 
〃 01 〃 I2 Comm timeout 
〃 02 〃 I2 Frame error 
〃 04 〃 I2 VLoop 12V 
〃 05 〃 I2 VLoop 6V 
〃 06 〃 I2 Temp 100C 
〃 07 〃 I2 Temp 140C 
〃 08 〃 I2 ILoop under 
〃 09 〃 I2 ILoop over 
〃 12 〃 I2 Loop error 
〃 13 〃 I/O comm2 error 
07 00 DISP  (Display, RDU) Keyb error 
〃 01 〃 Disp error 
〃 08 〃 No reply 
〃 09 〃 Frame error 
〃 10 〃 Checksum error 
〃 12 〃 Keyb error (R) 
〃 13 〃 Timeout error (R) 
〃 14 〃 Frame error (R) 
〃 15 〃 Checksum error (R) 
08 00 EEPR  (EEPROM, Flash) Checksum error 
〃 01 〃 Calibration error 
〃 08 〃 CPU r/w error 
〃 09 〃 Log r/w error 
〃 10 〃 ADC r/w error 
〃 11 〃 I/O r/w error 
〃 12 〃 CON r/w error (R) 
09 00 HARA  (HART, USB, IO-Link) Preamble error 
〃 01 〃 Frame error 
〃 02 〃 Too few chars 
〃 03 〃 Checksum error 
〃 08 〃 Timeout error (IOL) 
〃 09 〃 Overflow error (IOL) 
〃 10 〃 Checksum error (IOL) 
10 00 HARB  (〃) RC2  Invalid selection 
〃 01 〃 RC3  Passed parameter too large 
〃 02 〃 RC4  Passed parameter too small 
〃 03 〃 RC5  Too few data bytes received 
〃 04 〃 RC6  Device specific command error 
〃 05 〃 RC7  In write protect mode 
〃 06 〃 RC16 Access restricted 
〃 07 〃 RC18 Invalid units code 
〃 08 〃 RC32 Device is busy 
〃 09 〃 RC64 Command not implemented 
〃 10 〃 RCxx Other single definition response code 
〃 11 〃 RCxx Command-specific response code 
11 00 SYSA  (System) WD reset 
〃 01 〃 Invalid reset 
〃 02 〃 Stack error 
〃 03 〃 Hard fault 
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〃 07 〃 Fuse blow error 
〃 08 〃 AVDD error 
〃 09 〃 IOVDD error 
〃 10 〃 ALDO error 
〃 11 〃 DLDO error 
〃 12 〃 20mV error 
〃 14 〃 V6V error 
〃 15 〃 V24V error 
12 00 SYSB  (〃) WD reset (R) 
〃 01 〃 Invalid reset (R) 
〃 02 〃 Stack error (R) 
〃 03 〃 Hard fault (R) 
〃 08 〃 V24V error (R) 
〃 09 〃 Vana error (R) 
〃 10 〃 Vdig error (R) 
〃 11 〃 I error (R) 
〃 12 〃 Fuse blow error (R) 
〃 13 〃 Vcc error (R,IOL) 
〃 14 〃 Vdd error (R,IOL) 
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