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Introduction

VCT & VC Multichannel Transmitter

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.

Installation

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.

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.

Satron Instruments Inc. Muuraintie 3 Phone:+358 (0) 207 464 800
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Mounting the Transmitter

To mount the transmitter, insert the screw fitting
on the end of the transmitter into the ball valve
and tighten the screw fitting (a).

1

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 tool is optional and is nhot included with the
purchase of the transmitter). —

i

To remove the transmitter, reverse the above steps. ﬁ

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

Electrical Connections

This figure shows 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.

159

Transmitter

O e}
— Remote Display (RDU)
Connection cable for
RDU (15m)

Connection Box (K)
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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 20 m 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 (101, 102).

The signal cable between the RDU and transmitter should not be
installed near high-voltage cables, large motors or frequency converters.

The wiring connections to the RDU are shown below.

Hint: Under the cover of the RDU there’s a small hole in the upper left
corner (2), where you can insert a screwdriver to support the cover while
making the wiring connections.

First mA loop (101) connection (3-wire) First mA loop (I01) connection with external power

supply
(Rou 7\ (Rou

/PLC<;: ) PLC "1\ T
v v;@ @

IN | O VS | OV | IN
— +
' 24V é) % AC
\_ \4-20mAinput J 244V 20 BA input 24Vdc supply
— L 28 mAInbu /
Satron Instruments Inc. Muuraintie 3 Phone:+358 (0) 207 464 800 Email: info@satron.com
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Second mA (I02) loop connection (2-wire) Digital input

/RDU

(PLC
VS | IN
24V
\4 —20 mAinput / \Digital output(relay) /
Digital output Device enclosure (K) connection to PLC
/Co nnection 3
Box (K) =

(PLC N /PLC] >—€£\

ov IN = IN1 ov VS IN2

Kigl/ "fmj?§2$%37
\Digital input / \ 4 -20 mAinputs /
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Initial Set-up
The initial set-up consists of three steps. SATRON
instruments
1. Setthe Date and Time i = _
2. Set the operating range for Consistency (101). C1 T O
3. If a Sampling Switch was not purchased and a user supplied SR AN SR

Switch is not being added, skip this step. If a user supplied
Sampling Switch is added, you must configure the Sample Digital

Input (DI1). (Bsc J( & J( V (Enter)

The Satron RDU is the local interface and consists of a liquid crystal
display (LCD) and operating keys.

The RDU is able of displaying live operating conditions, perform diagnostic tests, view device information
and set configuration parameters for proper operation.

The 8-character LCD with backlight displays information with letters and numbers.

The operating keys (Esc, Up, Down and Enter) allow the navigation through the menus and allow the
modification of the display parameters:

e Press ENTER to accept a configuration, move to a lower menu level, accept a command or enter a
setting or parameter value into the transmitter memory.

o Use the UP arrow to move to a higher menu level or to increase a parameter value.
Use the DOWN arrow to move lower in a menu level or to decrease a parameter value.

e Press ESC to move back towards the top of the main menu or to cancel the current action.

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.

0L wrg () Starting at the default PV display value; Press the ESC button.

EDNF TLUR (Enter Press the ENTER button to enter the Configuration sub-menu.
e ],I ) Use the UP/DOWN arrows to move within the Configuration sub-menus.
i e When the System Configuration sub-menu appears in the display, press

= ) L |Enfer‘

P the ENTER button.
LA Use the UP/DOWN arrows to move within the System Configuration sub-
menu.

Ehmme [%} When the Clock sub-menu appears in the display, press the ENTER button.
i) Use the UP/DOWN arrows to move within the Clock sub-menu.

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

Satron Instruments Inc. Muuraintie 3 Phone:+358 (0) 207 464 800 Email: info@satron.com
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ORI
ununguua

A \’I o :U:En’rer]

A [y N
b‘_lban'l-__Jl'__JlLH-__Jlf_l |Enter |

VAR~ PR — P
IR RN A A A Y

(A ]| V |[Enter]

"0 R 0 T A —
IHEENERE |Enter]

1 100 Y ,u
LAy i 138

(BEse J'I: Esc U Esc |

b %S

Setting the Range for 101

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 ENTER to move to the
month. Use the UP/DOWN arrows to set the month, then press ENTER 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 ENTER to move to the
minutes. Use the UP/DOWN arrows to set the minutes, then press ENTER
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.

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

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.

e (1| ——
Lt b % [ E' | Esc |
R )

3 —
LLifs [Enter

MADUTPUT &

150 5 R
i :}_1' i [Enter |
=1y _—
LY |Enter |

FACAFR A A T A
Ry AY RN AV RN Ry AN

(A [ ¥ [enter)

’ ’
AMACALRIAVAVANA  ———
C g il [Enter)

,ERED
' 1) 172 1 6 b R
JIL_'IIII IL_ i ,|\Enter’\
1 —_—
LY e

i )
Ty _
ity |Enter]

Satron Instruments Inc.
www.satron.com
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Starting at the default PV display value; Press the ESC button.
Press the ENTER button to enter the Configuration sub-menu.

Use the UP/DOWN arrows to move within the Configuration sub-menus.

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

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

Press the ENTER button to display the current LRV.

Use the UP/DOWN arrows to place the decimal separator in the proper
location and press ENTER. A separator will appear to Indicate the digit that
will be modified. Use the UP/DOWN arrows to change the number and
press ENTER. The separator will move to the right position. Press ENTER
until the right-hand digit is indicated and press ENTER one more time.

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

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

Press the ENTER button to display the current URV.
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TICRFALRTATA LA A
(AN A AN RN AN AYE

[ 2 [ 7 ][Enter]
L I\ )\ )

LRI
L B B (Enter )
!

HERREEEE =

Use the UP/DOWN arrows to place the decimal separator in the proper
location and press ENTER. A separator will appear to indicate the digit that
will be modified. Use the UP/DOWN arrows to change the number and
press ENTER. The separator will move to the right position. Press ENTER
until the right-hand digit is indicated and press ENTER one more time.

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

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

Setting the Range for 102 (VCT)

W o ——
|,l_|b 9ﬁ[_b | Esc |

'I_I'H\I,L_
L Lty

1T —
l' [y }? | Enter ‘

T nE
L0 CONS |Enter |
[

2 ey Y
.Ll_“—__J __'}\L ‘Erﬂer‘

MH [Enter]
EREEEREE e
&G0

IO LRV orer

FAACAFRTATA LA LA
RN AV RN YA

[ A [ vV |[Enter)
L i 4 )

ML (Enter]
y—_

Tt () 1571 Yt R o
JIL_TIII ,L_ i ,I\Enterj
sl
T 110! _—
B ul’? ] IL_T'Vl |Enter |

Satron Instruments Inc.
www.satron.com

Starting at the default PV display value; Press the ESC button.
Press the ENTER button to enter the Configuration sub-menu.

Use the UP/DOWN arrows to move within the Configuration sub-menus.

When the I/0 CONF sub-menu appears, press the ENTER key to enter the
submenu.

Use the UP/DOWN arrows to move within the I/O CONF sub-menu.

When 102 menu item appears, press ENTER key and 102 source (102 SRC)
menu item will appear.

Use UP/DOWN arrows to select source for 102, when item MA appears,
press ENTER to select.

When SAVE? appears in the display, press ENTER to accept or ESC to exit
without saving. After pressing ENTER you will return to I/0 CONF submenu.

Within I/0 CONF menu use UP/DOWN arrows to find 102 lower range
setting. When 102 LRV menu item appears, press ENTER.

Use the UP/DOWN arrows to place the decimal separator in the proper
location and press ENTER. A separator will appear to Indicate the digit that
will be modified. Use the UP/DOWN arrows to change the number and
press ENTER. The separator will move to the right position. Press ENTER
until the right-hand digit is indicated and press ENTER one more time.

When SAVE? appears in the display, press ENTER to accept or ESC to exit
without saving. After pressing ENTER you will return to I/0 CONF submenu.

Within I/0 CONF menu use UP/DOWN arrows to find 102 upper range
setting. When 102 URV menu item appears, press ENTER.

Phone:+358 (0) 207 464 800 Email: info@satron.com
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TICRFALRTATA LA A
(AN A AN RN AN AYE

[ 2 [ 7 ][Enter]
L I\ )\ )

LA ———
uuuuuuu|mmﬂ

BEERET (Eter
oz LRy

Use the UP/DOWN arrows to place the decimal separator in the proper
location and press ENTER. A separator will appear to indicate the digit that
will be modified. Use the UP/DOWN arrows to change the number and
press ENTER. The separator will move to the right position. Press ENTER
until the right-hand digit is indicated and press ENTER one more time.

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

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

Setting the Range for 102 (VC Multichannel)

W o ——
|,l_|b 9ﬁ[_b | Esc |

lhff'}__'l J—__J F' ,[Enferj‘

1o —
(L }‘ [Enter |

FACARIA AT A
RN YR RN YA

0 H < |[Enter.
, I\ )

TIAATR AR AT
LHHIULUU|mmﬂ

L_-TIL-TII’/’ IL_- p ,[Enfer:‘
LAY &
[y —_—
L |Enter]

TACRFALRTATA LA A
L i

(2 [ 7 )(Enter)
L J\ U )

LR A
AV A A |Emer\

EREEEEEE ==

Satron Instruments Inc.
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Starting at the default PV display value; Press the ESC button.
Press the ENTER button to enter the Configuration sub-menu.

Use the UP/DOWN arrows to move within the Configuration sub-menus.

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

Use the UP/DOWN arrows to move within the MAOUTPUT sub-menu.

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

Press the ENTER button to display the current LRV.

Use the UP/DOWN arrows to place the decimal separator in the proper
location and press ENTER. A separator will appear to Indicate the digit that
will be modified. Use the UP/DOWN arrows to change the number and
press ENTER. The separator will move to the right position. Press ENTER
until the right-hand digit is indicated and press ENTER one more time.

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

Use the DOWN arrow to move to the upper range value (URV).
Press the ENTER button to display the current URV.

Use the UP/DOWN arrows to place the decimal separator in the proper
location and press ENTER. A separator will appear to indicate the digit that
will be modified. Use the UP/DOWN arrows to change the number and
press ENTER. The separator will move to the right position. Press ENTER
until the right-hand digit is indicated and press ENTER one more time.

When SAVE? appears in the display, press ENTER to accept or ESC to exit
without saving.
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HRY Press the Esc button until the PV reading in the main menu is displayed.

\: Esc \’I Esc U Ese \

b %G

Installing a Sample Toggle Switch Unless Supplied by Satron.

An external Sample Toggle Switch simplifies the automatic collection of transmitter readings when a sample
is being collected. It is simple on/off operation so that when the switch is on, the transmitter readings are
averaged until the switch is toggled off. When toggled off, the data collected during the sample period is
time stamped and stored as an event in the transmitter memory.

If the unit purchased has a Sample Toggle Switch attached, skip this section. If a Sample Toggle Switch is
being added follow these steps.

Connect a toggle switch to the first digital input (DI1) as shown in the wring schematic in the normally open
position so that when the switch is toggled on, the contact is closed.

The DI1 input is then configured as follows:

06 %C§ = Starting at the default PV display value; Press the ESC button.

ELI NETRUR (Enter Press the ENTER button to enter the Configuration sub-menu.

a2 Use the UP/DOWN arrows to move within the Configuration sub-menus.

T/0 CONE T When the |/0 CONF sub-menu appears, press the ENTER button and the
= D first digjtal input (DI1) will appear in the display.

Tt — Press the ENTER button to enter the DI1 sub-menu. Press the ENTER
il |Enter]

button again and to enter FUNCTION sub-menu.
IL'HMI_TTI'IM —_—
Ltyve @ LN J\Enter/‘

NONE NONE item will appear. Use the UP/DOWN arrows to move to the SAMPLE
selection item. Press the ENTER button to make the selection.

BHMPLE [Enter
'q RiE 7 & When SAVE? appears in the display, press Enter to accept or Esc to exit
B AEEED without saving.
[ o v o T The display will return to the FUNCTION sub-menu item. Press the Esc
B button until the PV reading in the main menu is displayed.
(BEse J,I: Esc U Esc |
W06k %5

Sample Data Collection

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

Phone:+358 (0) 207 464 800 Email: info@satron.com
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Sample Data Collection at the RDU

To ensure an accurate time correlation, use the following procedure using the Remote Display Unit (RDU):

Yy D —
l,l_lb 95“_5 | Esc |

’

NEW SAMP @ren

1

=
= |
-

1
i

Fire

BRAESENE =

SHREEE 'I:Enter:\

1L/
i

NEW SHMP
(Esc )

EEEREE

'[Enter:\

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

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

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

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. The sample time stamp, average, min and
max values will scroll across the display.

The SAVE? will appear in the display. Press the ENTER key to store the
event or ESC to cancel.

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.

Sample Data Collection Using a Sampling Switch

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.

Satron Instruments Inc.
www.satron.com
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Data Collection and Data Retrieval

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

There are two methods to perform successful consistency calibration via RDU (these methods automatically
store new consistency parameters to current recipe):

1. One-point/offset method to match probe to current sample
2. Two-point sampling method for calculating offset and gain

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:

0 WS (e Starting at the default PV display value; Press the ESC button.

(2 ) Use the UP/DOWN arrows to move to the Calibration sub-menu and press
L B ENTER.
I'_ F“_ J'. BIL_T'E, | [:Enfer:\

Use the UP/DOWN arrows to move to the Samples sub-menu and press
. o ENTER.
Sl e

\,::]

Use the UP/DOWN arrows to move to the corresponding sample and press
ENTER.

SRMPLIAN &

;n_ 08 wrg The LAB %CS will shortly appear in the display followed by the PV text.
- Press the ENTER key to enter the laboratory values for the consistency.

,\:Enier:\
aRpRRAAD Use the UP/DOWN arrows to place the decimal separator in the proper
) i 5 B \ location and press ENTER. A separator will appear to Indicate the digit that
LA ][V ) Enter] will be modified. Use the UP/DOWN arrows to change the number and
press ENTER. The separator will move to the right position. Press ENTER
CAAAAAY (Enrer until the right-hand digit is indicated and press ENTER one more time.
-5}-1,;’,{ 7 ,[%} When SAVE? appears in the display, press ENTER to accept or ESC to exit

without saving.

Satron Instruments Inc. Muuraintie 3 Phone:+358 (0) 207 464 800 Ema” info@satron.com
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il 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
I F_'IM,L_JI oo . .
280 TANE L menu is displayed.

( Esc Wj Esc ]j Esc W

IHE N

One Point with an Offset Correction

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

0 %05 = Starting at the default PV display value; Press the ESC button.
e Use the UP/DOWN arrows to move to the Calibration sub-menu and press
ENTER.

CALIBRAT &m

i Use the UP/DOWN arrows to move to the Calibrate sub-menu and press
L B ENTER.

ARSEEEEE =

el Transmitter asks you to enter first calibration data point. Use the

- UP/DOWN arrows to move to the corresponding sample and press ENTER.
[ IL__'I ﬂlf}___“ >  —

= 1 1Ak /A "\Erﬂer/‘

Tk An OK message shortly appears in the display followed by the request to
enter next data point and next sample item will appear in the display.
CEME HAT ‘, = Press the ESC button to skip and perform one-point calibration.
'L'“L'HIIL_' i o New gain and offset values will scroll through the display. When SAVE?
B e appears in the display, press ENTER to accept or ESC to exit without
saving.
BE An OK message will appear in and the display will automatically return to
R the Calibrate sub-menu. Press the ESC key until the PV reading in the
R main menu is displayed
[ Esc ]1 Ese ]

039 %S
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_1 wiG | ESC ) Starting at the default PV display value; Press the ESC button.
el Use the UP/DOWN arrows to move to the Calibration sub-menu and press
L B ENTER.
CALIBRAT &m
el Use the UP/DOWN arrows to move to the Calibrate sub-menu and press
ENTER.

EREEERED

Satron Instruments Inc. Muuraintie 3 Phone:+358 (0) 207 464 800 Ema” info@satron.com
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e Transmitter asks you to enter first calibration data point. Use the

- UP/DOWN arrows to move to the corresponding sample and press ENTER.

B 128 0 i i or You can also use the water point stored inside the transmitter as the first
calibration point (SAMPLH20).

SAMPLHED &

[ An OK message shortly appears in the display followed by the request to
) y ) enter next data point and next sample item will appear in the display. Use
LA ) UP/DOWN arrows to select second calibration point and press the ENTER.

EEEREE

,L-'.'IL_TIVIL__ a TR New gain and offset values will scroll through the display. When SAVE?
- ALY appears in the display, press ENTER to accept or ESC to exit without
saving.
Tk An OK message will appear in and the display will automatically return to
T the Calibrate sub-menu. Press the ESC key until the PV reading in the
CHLIARA] main menu is displayed
[ Esc \,I Esc l

BEEINES

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 is
that 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 as
the calibration curve for the application.
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Creating the .sif - File

The SlLogAdvisor software provided by Satron Instruments is used to create the
.sif (Satron Information File) file. This software is downloaded from the Satron
website and installed on a laptop that can be connected to the mini USB
connector inside the transmitter cap (1). 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 cable (Standard-A and Mini-B connectors, this cable is not

provided with the transmitter) to the connector under the transmitter cover

using the Mini-B plug end and the Standard-A end to an USB port on the laptop.

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
SlLogAdvisor. 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.

Entering Tuning Constants Manually
into the Transmitter

Caonnection

Femote

Connect ‘

Type ( HART @@ USB

Ewents & Data
Fead

v Events | 11% v Date 2%

Read range
i Lastminute " Lasthowr  Lastday  ( Lastmonth
" Runtirne from
(" Date & time from (approx)
W Al
£ File.. | Erase data | Read
Open SI file (*sif)
OIEIETE) Save Sl file (%si
Ewvenis & Data ave s (=
Fead Export data to text file (*.1ixt)

Export events to text file (*.ixt)
Export data/events to text file (*.txt)

[+ Ewents I 11%

Read range

) Export samples to text file (*txt)
(" Lastminute ("

VC Regression simulation
(" Runtime from : : : : :
VC Consistency calibration simulation

(" Date & time fram

® All I'

VC Process status simulation

Write text event to device

There are separate methods for entering tuning constants. Tuning PV for consistency (I01) are entered using
the RDU. Tuning for the second variable (PV2) is recommended to enter using the SILogAdvisor laptop

Interface.

Entering Consistency Tuning Parameters

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

below:

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

e I
(I 961__1 | Esc |

Muuraintie 3
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Lo i
) )

CHL TERAT Ever

HRERETEE e
BERGEREE g

FAACAYRTATA LA LA
(RN AR AN Ry AN

[ & [ ¥ [Enter]
’ ’

TIACATAA A ——
C I i (Enter)
,ERIER

L—-”L_-”” ’L—_ p ,[Enter]
BEREREEE ~
I,_—T IL_-" _|T Jh‘\" [Enfer:‘

FAACAFRTATA LA LA
(RN AV AN Ry AYE]

[ & [ 7 |[Enter]
- ‘Y ’

TAAARAAAA ——
CO OB el (Enter]
JEnter]

i [ 171 Ve 0 ) —
JIL_-"V h i J\Enfer"
i IN
\: Esc \,I Esc U Esc \
IBEERES
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Use the UP/DOWN arrows to move to the Calibration sub-menu and press
ENTER button and the RECIPE sub-menu Will appear.

Press ENTER to enter the sub-menu.

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

Press ENTER to enter the OFFSET sub-menu.

Use the UP/DOWN arrows to place the decimal separator in the proper
location and press ENTER. Note: the first digit on the left can be setto a (-)
sign so remember to account for this when entering the decimal. A
separator will appear to indicate the digit that will be modified. Use the
UP/DOWN arrows to change the number and press ENTER. The separator
will move right to the next position. After entering the offset, if any zeros
are left in the display press ENTER until the item right-hand is indicated
and press ENTER one more time. The SAVE? item will appear.

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

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

Use the UP/DOWN arrows to place the decimal separator in the proper
location and press ENTER. A separator will appear to indicate the digit that
will be modified. Use the UP/DOWN arrows to change the number and
press ENTER. The separator will move right to the next position. After
entering the gain, if any zeros are left in the display press ENTER until the
right-hand digit is indicated and press ENTER one more time. The SAVE?
Iltem will appear.

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.

Phone:+358 (0) 207 464 800
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Entering Consistency Tuning Parameters with
SlLogAdvisor

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
SlILogAdvisor 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”.

Entering Lab Data and Calculating Consistency
Parameters with SlILogAdvisor

~ r

EVEPEVEL S

Events & Data
Read
¥ Events | 129

Read range

@ Lastminute

" Runtime from

" Date & time fror
Device
Recipe

DOffset
Gain 3

pper range

Lower range

Open Sl file (*.sif)

Save Sl file (*.sif)

Export data to text file
Export events to text file

(".xt)
("txt)

Export data/events to text file (*.txt)

Export samples to text file

VC Regression simulation

("txt)

VC Consistency calibration simulation

VC Process status simulation

1
| Active, Recipe 1 (RECIPE 1 v |

|D.EIIJEIDEIIJ
|1.DUDUDU

4
|?.EIIJEIDEIIJ =20 mé,
|D.DIJEIUDIJ = 4 mb

Activate

Read

\Write

Update

First attach the laptop to the transmitter, start the SlLogAdvisor 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

VC Consistency calibration simulation

Runtime [ RTC

J IHEEEE I ample

[ Pv1 [ Lab

[ Pvi0

simulation” window from “File” drop down
menu (see previous chapter).

Entering Lab Data

00137-08:50:57
00137-08:50:57
00137-08:54:36
00137-08:56:34
00137-08:54:36
00137-08:10:07
00137-08:10:07
00137-11:13:22
00138-03:50:11
00138-03.50.41
00137-08:50:27

2013-11-26 02:52:59
201911-26 0252:59
2015-11-26 02:56:36
2013-11-26 02:58:43
2019-11-26 02:56:36
2019-11-26 031213
201811-26 031213
2018-11-28 23:34:07
2020-03-10 15:06:58
2020-03-10 15:07.35
2013-11-26 025259
2019-11-26 02:56:36
2019-11-26 02:58:43
2Ma11.98 N21212

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

00137-08:54.05
00137-08:56:12
AM127.0a-NQ- 47
<

Sample
2 Show samples

& Al

window (3) and press “Set Lab” button :""':T:;Z I%

(4). If the selected sample is in the LD e el |
EEPROM memory of the transmitter, Lab Jizomon _setlab |4
software will automatically ask if you want | pev

to store the value to the transmitter. If e ckve. Rocoe 1 Hw_) SIS
you click “Yes”, lab value will be stored Oft 0263978 At |

into the transmitter and pressing “No” will | %" —— ﬁ 20
use the value only in the SILogAdvisor Upperiarge  [TS00000 200
software. If the sample is in the Event e e
memory of the transmitter, lab value is [T

only used in the software and storing it Gan  [lom7ee [oo |

into the transmitter is not possible.

Muuraintie 3
FI-33960 Pirkkala, Finland
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" Selected recipe only

S
RECIPE 1 1

" RECIPE1 1
RECIPE 1 2
RECIPE 1 3

* RECIPE1 2
RECIPE 1 4
RECIPE 1 4
RECIPE 1 5

[

7

1

2

3

A

8.0
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13426929
13.426929
13.000250
13001172
13.000250
13431993
13.431993
0.285639

0.256746

7.764280

13.426929

13.000000

13.000000

13.000000

14.000000
13.000250 15.000000
13.001172

12 4214002 172 NNNNNN

PVi_0

| Simulation

Enabled

Enabled

Enabled
Enabled

Enzhlad

13.426929
13.426929
13.427189
13428131
13427189
13.431933
13431993
0234874

0.256746

7.764280

13426929
13427188
13.428140
12471092

&Ins:
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Calculating Consistency Parameters

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”.

VC Consistency calibration simulation

Runtime [ RTC [ Recipe [ Sample [ Pv1 [ Lab | Simulation [ PV1_0 [1a
00137-0850.57  201911.26 025269 RECIFE1 1 13426928 13426929 :
0037085057 201311:26 025259 ~ RECIPE1 1 13.426329 12.000000 Enabled 13426929
00137-0854:36  201311-26 0256:36 RECIPE1 2 13000250 13427189
00137-0856:34  201911:26 025843 RECIPE1 3 13.001172 13.426131
00137-0854:36  201311:26 0256:36 * RECIPE1 2 13.000250 13.000000 Enabled 13427189
OM37-0910.07 20191126 031213 RECIPE1 4 13431333 13431993
0M37-0310:07  201311:26 031213 RECIPE1 4 13431393 13.000000 13431993
00137111322 201911:28 23:34:07 RECIPE1 & 0.285639 0.234674
00138095011 20200310 150658 Hw/ & 0.258746 0.258746
003B0350.4 20200310 15:07.35 Hw 7 7.764280 7.7642680
00137-0850:27  201311:26 025259 Hws 1 13.426329 14.000000 Enabled 13426929
00137-0864.05  201311:26 025636 Hwl 2 13.000250 15.000000 Enabled 13427188
00137085612 20131126 025843 Hw 3 13.001172 13.428140
NN 237.09-1% 42 AWNAA198 NE1212 Mg A 12 A31992 12 NNNNNN Frahlad 124711092 hr
< 2>
Sample

Show samples  + All (" Selected recipe only

80
Runtime /RTC (20131126 031213

Recipe / Sample |RECIPE 1/4

Pv1_0
Lab .
Device

Recipe

Offset

Gain
Upper range
Lower range

Simulation
Offset

Gain

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 SlLogAdvisor software.

13.431933 Enable 5 60
13.000000 Setlab |
Active, Recipe 1 HW ] | |Lab 40
0263978 _hctivae |
0391563 Read 0
7eo0000  2oma_Wite |9
0000000 =4mé Updale 0
0243903
Copy 8
fome e
= EE

Ewents & Data

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 (101). Note: it is only active when channel one has

been configured as a second variable. When

consistency, these parameters should not be changed -
the gain and offset must be entered from the RDU or using

101 is

SlLogAdvisor as described in previous chapter.

PV2 is channel two (I02) 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.

Satron Instruments Inc. Muuraintie 3

www.satron.com

FI-33960 Pirkkala, Finland

Fead

[v Ewvents I 11%

Fead range

(" Lastminute

(" Runtime from

(" Date & time fram

® All

6.0

8.0

Close

-

q

20 40
Default Fv1_0
Open Sl file (*sif)
Save Sl file (*.sif)
Export data to text file (*.txt)
Export events to text file (*.tut)

Export data/events to text file (*.txt)
Export samples to text file (*.txt)

VC Regression simulation
VC Consistency calibration simulation
VC Process status simulation

Write text event to device

Phone:+358 (0) 207 464 800

Fax: +358 (0) 207 464 801

VC Regression simulation

o | wie| e S
FuN1 (o) [oDoDODD  FuN2 gry |[o00DODDD
FubM1(val) [1000000  FusM2(val) |[0033333
FuBM1(var2) [000000D  FuBMz(va2) | [0033333
FuCM1(va3) [0000000  FuCM2(vad) | [0.033333
FuDM1 [Vard) [0000D00  FuDM2 (Vard)
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The constants are typed into the windows associated with FUN2 (intercept) and the three measurement
components (FUAM2, FUuBM2 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”. Read | | Wiite | FIYE
. . . . . ID.DDDDDD Active recipe
If you wish to verify that the values were written, click the “Disconnect” button and Recipe 5
then reconnect to the transmitter, reopen the VC regression simulation window click "™ B
on the “Read” button (3) above the PV2 column and the values stored in the [o 00000 TSy

transmitter will be displayed in the window.

Satron Instruments Inc. Muuraintie 3 Phone:+358 (0) 207 464 800 Email: info@satron.com
www.satron.com FI-33960 Pirkkala, Finland Fax: +358 (0) 207 464 801 Sales: sales@satron.com




