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=BIG BT-Calibration User Manual

BT-Calibration is a calibration program for use with BTG’s BT-5350/5400 brightness transmitters.
This user manual describes the maip functions of the program in overviews and step-by-step instruc-
tions.

BT-Calibration includes an example calibration database. This example database has been used in the
figures and examples included in this user manual. The example database has been created manually
however and does not represent a real calibration case.

Supported operating systems Supported instruments
Windows 2000 BT-5350
Windows XP BT-5400

Main Topics;

User Interface Overview. ... ... ... ... i See section | on page 2
Calibration Methods for BT-5350/5400. ... ....................Seesection 2 on page 30
Step-By-Step Instructions. . ... ... ... See section 3 on page 37
Trouble Shooting .. ... ... . . .. . e See section 4 on page 81
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1 User Interface Overview

This section guides you through the basic elements of the BT-Calibration user interface. The overview
provides a basic understanding of the user interface that will help you use subsequent sections of this
manual.

Numbers within parentheses in the body text refer to callouts in the picture(s) within the same section.

Topics
Startup Dialog. . ... ..o See section 1.1 on page 3
BT-Calibration Main Window . . ... ... ... .. ... .. .. .......... See section 1.2 on page 4
Toolbar Buttons ... .. ... . .. . Sec section 1.3 on page 6
Menu Bar ... .. e See section 1.4 on page 7
Calibration Panels. . . ... See section 1.5 on page 9
User Samples View .. ... See section 1.6 on page 11
Calibration VIew. . ... o e See section 1.7 on page 12
Follow-up View ... ... . e See section 1.8 on page 16
Read Data Dialog . ... ... ... . See section 1.9 on page 18
Send Data Dialog . ... ... ... ... .. See section 1.10 on page 21
Display Filters. .. ... See section 1.11 on page 24
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1.1 Siartup Dialog

1.1 Startup Dialog

The BT-Calibration program initially requests whether you wish to create a new calibration database
or continue updating an existing calibration database.

To create a new database, click Create a new calibration database (1) and then click OK (3).
The Read Data Dialog (See section 1.9 on page [8) opens.

To open an existing database, click Open an existing calibration database (2). Then select a database
from the list or use the file browsing dialog shown when you double-click the More Files... row. Click
OK (3) when a file has been selected.

Startup file selection dialog
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1.2 BT-Calibration Main Window

1.2 BT-Calibration Main Window

The BT-Calibration main window js displayed with the data from the selected database. The key ele-
ments of the window are explained in the table below.

BT-Calibration main window
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1.2 BT-Calibration Main Window

'Element Description

1 | Menu Bar (See section 1.4 on pagre 7

2~ “IToolbar Buttons (See section 1.3 on page 6) o

3 'Calibration Panels (See section 1.5 on page 9)

4 Tabs for the different sample data views (User Samples View, Calibration View, and
Follow-up View)

5 ISelection of mix 1-5. The number of each mix represent the corresponding output
signal number of the transmitier.

& |§e.léc.1.i.nn Df“range 1-4

¥ ||nforma1ion about Ihe current instrument (insirument type and instrument address)

|8 | The correlation and standard deviation of the calibration.

i9 Status line displaying information messages

10 Display fillers. When enabled, samples not maltching the filler criteria may be hidden.
See section 1.11; Display Filters.

11 Date and time setting on the PC when the lasi calibration was performed
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1.3 Toolbar Butlons

1.3 Toolbar Buttons

The BT-Calibration toolbar, shown in the figure below, consists of seven toolbar buttons for quick ac-
cess o the most commonly used functions in the program. Most of the button functions are also avail-
able from the Menu Bar (See section [.4 on page 7).

Toolbar buttons

1 23 45 67
Dol el b

The toolbar butions have the following functions:

‘Button|Button name Description ; |
1 New database Creates a new calibration database "
2 IOpen database Opens an existing calibration database

3 Save dafabase Saves the cument calibration database

4 ._Copy to clipboard Coples a diagram to the Windews clipboard.
5 .Unzoom Unzooms a zoomed diagram

6 Read from instrument| Reads new sample data from an instrument

7 Send to instrument | Sends a new calibration to an instrument
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1.4 Menu Bar

1.4 Menu Bar

The BT-Calibration menu bar consist of five menus, from which most of the functions in the program
can be reached. A short description of all menu commands is included in the table below.

BT-Calibration menu bar

[ BT-5350 Calibration - C:\BTG\BT-5350 Calit
Elle gdrc_ View Instrument Help
Capy dlagram to clipboard Ctri+C
Copy samples ta range

lﬁ Faste szlectad renws i

File Menu !
Command |Description

New Creates a new calibration database

Open Opens an existing calibration database

Save Saves the current calibration database -

Save As Saves lhe current calibration database with a different name
Exit Exits the BT-Calibration program

Edit Menu

Command Description
f Copies a diagram 1o the Windows clipboard buffer, from

where it then can be pasted into another document or

Copy diagram program that has the funclionality for pasting images.
|to clipboard
The command can be used with the diagrams in the
Calibration View and the Follow-up View.

| Copies all samples with a specific quality to another range.

Copy samples 1o
{range

See section 3.3: Copy samples befween ranges for detailed
step-by-slep instruclions on how 1o copy samples between
ranges.

| Pastes the content of the Windows clipboard into the Lab

Paste selecteq | V@ue or Comment cell(s) of the selected row(s).

fows See section 3.4: Pasfe sample data for detailed step-by-
step instructions on how to use the paste function.
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1.4 Menu Bar

View Menl
'Command Description
Salbctian éﬁgsmy:nuuselect the mix (output signal) to calibrate from a
Range Lets you select the range to calibrate from a submenu
Display If_eis you select which view o be displayed in BT-Calibration
rom a submenu
Unit Lels you specify the unit of the selected mix (output signal)
{%1S0, %, PPM, PE, or none), from a submenu
instrument Menu® -
Commz;nd- . -_Descriptio.n
Read from Reads new sample data from an instrument
instrument
Send to Sends a new calibration {o an instrument
instrument
Calibrate Performs a new calibration
Help Menu =" Wy
Command I Description
'Manual Opens the BT-Calibration online manual
| Manual for print | Opens a printable PDF-version of BT-Calibration ranual
lAt:;out Opens the BT-Calibration infarmation window
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1.5 Calibration Panels

1.5 Calibration Panels

In the BT-Calibration user interface, there are two panels for management of the calibration settings.

In the left panel there are two option buttons (2) for selection between Auto or Manual calibration
mode. These modes are described further on in this section. There is also a button (1), which is used to
execute a new calibration (the Calibrate button).

The right panel consist of six check boxes (3); one for each variable that can be included in the calibra-
tion calculation. The available variables are intercept and each of the five BT color signals (blue, red,
green, Nir, and Fir/UV). Depending on the selected calibration mode the check boxes are used to either
specify variables to be included in the next calibration, or to display which variables were used in the
most recent calibration. After a calibration has been performed the word Yes or No will appear below
each check box to indicate whether or not the variable was significant in the calibration calculation.

Calibration panels

' :
é (I‘ Aulo cafibration Ij' Inteicept I\Jlf' Blue ljl' Red li' Green ljl' Nir li' Fiw
@& Manual cafibiation No Yes No Yes No Yes

Auto calibration mode

Auto calibration mode is the standard calibration mode and is recommended for most users. When BT-
Calibration is set to Auto mode, all six check boxes in the right calibration panel are greyed out and
cannot be changed.

Before the calibration is performed all check boxes are automatically selected. During the calibration
process, BT-Calibration will try to find the most optimal combination of variables (colors and inter-
cept) to include in the calibration calculation. This process is further described in section 2: Calibration
Methods for BT-5350/5400. When the calibration is completed, the check boxes for all significant vari-
ables, used in the calibration, are still selected and indicated with Yes, while the check boxes for all
non-significant variables are cleared and indicated with no.

The calibration settings for the latest calibration will be displayed in the right panel until you once again
press the Auto calibration option button, which will reset the panel, or until you switch to manual
mode and manually change the settings.

At least ten samples are required to be able to perform a calibration in Auto mode.

Manual calibration mode

In manual calibration mode you have the possibility to manually specify which variables (colors and
intercept) to be included in the calibration. All check boxes in the right panel can be selected or cleared
freely.

During the calibration process, BT-Calibration will only use the selected variables in the calibration
calculation. When the calibration is completed, the indicator text under each check box indicates
whether or not the variable was significant for the calibration. If any included variable is indicated as
not significant, it is highly recommended that it is removed and a new calibration is performed.

If more than one included variable is indicated as not significant, an asterisk is added to the indication
of the least significant variable. Only one variable at a time should be removed between two calibra-
tions.
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1.5 Calibration Panels

Manual calibration mode should be used if less than 10 samples are available or if there are special de-
mands for the calibration that are not fulfilled in Auto mode, e.g. a known color that must be included
in a particular calibration.

-
-
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1.6 User Samples View
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1.6 User Samples View
The first of three sample data views is the User Samples View. The User Samples view is displayed
when you select the leftmost tab, labeled “Mix X user samples” (where X is the currently selected mix).
This view is the default view al startup of BT-Calibration, and displays sample data in a plain table. It
is also the main view for editing.
The sample data displayed in the User Samples view is specific for the current selection of mix and
range. Each column is described in the table below.
User Samples View columns
Ho. | Dats & Tme | Predi%150) | (abixI50)  |includes|Used] Quatiy] Comment
CE 20050007 010500 617156 81 24 Yer  Yor |
] @ 5050100 01:00:02 57,6889 7.8 Yet  Yer 2
Ly 2 200501-01 01:00:0 572N1 57 26 Yes Yor 1
]« 20050101 01+00.04 lry 3 5735 Yo  Yar 3
] 2005-01-01 B+:00:05 WL 8.3 Yo Yer 10
6 20050301 01:00 08 5326 4. Yat Yes
BB 20050101 010007 588795 5315 Yac  Yor
] 8 20500 onooos 505679 58.79 Mo No
9 wesoenovox0s 0 Seas4s 582 LSRR, | _
Column Destription May be ediieﬂ Value range
No. Sample number No =SS
Dale & Time 'The date and time the sample was taken | No
according to the instrument settings.
Pred The calculated (predicied) sample value. |No
Lab The sample lab value. Yes
Included [ndicates whether the sample is to he Yes Yes, No, or Fol
included in {he calibration or not.
A Sample marked with Fol Indicates lhat the
|sample is a follow-up sample, and is not
lincluded until changed to Yes
Used ‘}ndicates whether or not the sample was No
included in the last performed calibration.
Note that the last calibration may not have
been sent to the instrument.
Quality Avalue for grouping samples in a range into Yes 1-10 or empty
different quality groups. The quality value is
common for all mixes. |
Comment A free text comment attached to a sample. [Yes Free text, max 45
|Commenls are common for all mixes. characters
|
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1.7 Caithration View

1.7 Calibration View

The second of the three sample data views is the Calibration View. Its maip purpose 1s to display pre-
dicted sample values for a specific range, in relation to the corresponding lab values. Pomanly for sam-
ples present when the calibration was made.

Each sample 1s shown as a blue, green, or red dot in the diagram. Blue dots represent samples that are
marked as included, as well as used in the last cafibration, green dots represent follow-up samples,
while red dots represent all other cases. When clicking on a sample dot, the sample number is displayed
in the diagram (1) and the corresponding sample data is shown in the information hox to the night (2).

Sample data cannot be edited from this view, with the exception of the Jncluded value. To change thus
value, right-click on a sample and select a value from the pop-up menu.

Calibration View

[xjn1-5350 Calivration - CABTG\RT-5350 Cafibrationianiles i Tsa a0 EraitmiH AN | ={0l x|
flo Edr Yew [nstrument Help N
gﬂlﬂl %l-_@\l E‘&' Salection: [Mx 1 -] Reme[1 = Insinament: BT-530 Addiess: B
l_jJ ™ Auto colibration ™ intercept  [F Bilug [T Red [ Grean  T7| i ¥ Fu R2hd;  0,9500
@ Manual calibration No Yot No Yeaa No Yer SidEw: 01,5454
Mix 1 user samplex Cabbiation view | Fallaw up view |
Calibration results
L= W *
| R — — fdeal
60- . . s T — - = wara
I | [ ———— f— —
=
2T o N i —= = 31! Sampls e 3 v
o ‘ %‘ Date & time: 2005-01-1
| § #41.- T S — = T Sl "‘| ] gl - 51:0&03
- | [ “& Piedetedvake: 572711
I W4 - T TN o S L S g,
3 | ] g . Lab value: LT
E o
71| R N i ¥ — | _ 8 Included: Yes
B | Used Yes
o= — . " =)
' - 2| oy 3
| ¥
| 2 Comment
10 0 b 40 50 &0 S i
Lab (4 150)
Display fers ———— —— - Larst Calw/in calbration ——
Show quelty: (Al ~| [T Hida remincuted I Hide ronuzed T Hide callyaton sampies T Hida loffiow up sampies 20050629 14:25:18
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1.7 Calibration View

€D

Calibration View Information Box

The information box, at the right hand of the calibration view, shows properties for the current calibra-

tion, and also offers the possibility to customize some of the calibration properties. The calibration
properties are shown in three separate tabs:

* The Sample data tab shows sample data for the selected sample. The data shown is the same as

displayed in the table of the User Samples View (see section 1.6 on page 11). It is possible to step

through the samples using the arrow button control (3).

i
i®: 4
§§§ Sample noc 3 =
21| Date time: 2005.01-01
i 01:00:03
el
"o | Predicted value 57,2711
c
é’ Leb value: 57.26
-]
3 | Included: Yes
B | Used Yes
T
< | Qualy 3
&
2| Comment

The Coefficients tab shows correlation coefficients (12, r2adj), Standard deviation (STDerr), and
calibration variables. These variables are further described in section 2: Calibration Methods for

BT-5350/5400.

| User Adjust | Coefficients  sample data

Instiument type: BT-5350
Calibration type: Method 1
Calibration mode: Auto

Ml - [vake, |
2 109800

STDen  055%1S0
Intercept 70,105
B 2rme
e v
Green  9£5415 '
N 2mm

Fr 086373
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1.7 Calibration View

P e

» Inthe User Adjust tab, there are two sljders that can be used to set user defined values for the gain
and offset of the calibration trend curve. More information on when vser defined gain and offset

values are required can be found in section 2: Calibration Methods for BT-5350/5400.

© BTG 2007
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1.7 Calibration View

Zoom and Scrolling in Calibration View

A zoom function is available to more closely view part of a diagram.

To zoom n an area of the diagram, use the left mouse button and draw a rectangle from the top left
comer to the bottom right corner of the area you wish to enlarge. The contents of the rectangle will be
displayed as the new diagram and the axis values will be modified. To zoom out, click on the zoom-
out button in the BT-Calibration foolbar (4).

To scroll a diagram, press and hold the right mouse button, then move the mouse n desired direction.

Zoomed diagram
4

[E5B1- 5350 Caliiralion - C:\BIGAAT-5350 Calibration\Examples\BY- 35T eurmple fata raluib : Llolxi
Hle Edt View |nstrumept Hep

_DJQE Elé] Elfh_[ Sde-:ﬁcmWix-!- _V__I Hangezll _v_] Instument: BTEJ Addiesr 89

E " Aulo calibiation [~ Inlescept [ Blus I~ Red ¥ Gieen ™ Mir F Fo R2adi: 0.9500
—|  Manual calibration No Yer Ho Yer Mo Yes SWdEr: 05454

Mix 1 uses samples  Calibralion view | Follaw up view |

Calibration results

-
e

1
)
%
20
‘33
=3
|
t

i=
1 1 —} 1 Ig Sampla no: 3 j
2
§ _— + — - : -&" Date & tire. 2005.01-01 |
E _3 | 01:00:03 1
3 ‘ “o| Predstedvaie: 572711
I by 57.26
| T i S| Lab value: E
2 7
= 4 & | lnchded. Yes
] —
I - B | Usect Yos
=3
e f Qualty 3
| l x &
| | | iLCornment:
55 56 57 58 59 60 8l 62 ‘
Lab (% 150)
~Display fiters —— —— == — = ——— i~ Last Cabw/m cafibration
Show quaity: Al "] I~ Hide nominziuded ™ Hude nonused [~ Hide cattnation samples ™ Hide folow up samplas 200506-2814:36119
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1.8 Follow-up View

1.8 Follow-up View

The third sample data view is the Follow-up View. The Follow-up View displays a bar chart where the

predicted value (red and green bars) for each sample is presented in pairs with the corresponding lab

value (blue and grey bars). This view is read-only and is primarily used to follow up on a calibration
by viewing the samples taken after the calibration was made. The follow-up sample bars are distin-

guished from other samples by separate colors, normal sample bars are red and blue while follow-up

sample bars are green and grey.

Click on a bar to show the corresponding sample data in the information box (1) to the right. It is pos-
sible to step through the samples using the arrow button control (2). The information box also shows
the standard error of the follow-up samples.

Foliow-up View

4 n1-5350 Cabbratinn - CABTGADT-5350 Cabbiratlen EramplesHT-5350 = mhm -1a) =§
Fie Edt View [nstrument Help
Q_EIE _E;&ng ELIE Selectlan‘lMiﬂ j Hfﬂge'l‘ ‘:I Instrument: BTSED Addhess: 99
E' " Auto calibeation [T Intercept ¢ Blum ™ Red ¥ Giecn [ Nir v Fit RZadi: 10,9500
= Manual calibration No Yas Ho Yet Mo Yes StdEimr:  0.5454
Mix 1 usar samples | Calibration view  Follow up view I
[ Follow up
| - | = I = IPred
L | tLab
| - J [ || (Samela i)
| [ ;
| " - {- o | | Hsuew: oeeziso |
! 3 | | |- ———.
| E’ | I ' ‘ | | Sampla no: 3 :I
‘ i Predicted vakie: 57,27 ‘
| g ‘ I Lab vakse: 57.260 i
| . | | | i Do |
I A T Y
. S — |
o 2 & 5 B 10 12 1¢ 18 18 W B W 2B/ W m
Sample number
o I
Diepisy fiers —— — - Last Cadwin cafbrator] ——
Show quelly:  [Af ~| [T Hide nandnciudad [T Ride nesused [T Hide caiuation sampies [~ Hide lohow up samples ; 20050525 14:36:19
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1.8 Follow-up View

Zoom and Scrolling in Follow-up View

A zoom function 15 available to more closely view part of a diagram.

To zoom in an area of the diagram, use the lefi mouse button and draw a rectangle from the top left
comer to the bottom right comer of the area you wish to enlarge. The contents of the rectangle will be
displayed as the new diagram and the axis values will be modified. To zoom out, ctick on the zoom-
out bufton (n the BT-Calibration toolbar (3).

The bar chart in the Follow-up view can display up to 30 samples at the same tirne when zoomed out.
If more samples are included, the bar chart can be scrolled horizontally, using the scroll bar (4). A
zoomed bar chart can also be scrolled both hornizontally and vertically by pressing and holding the right
mouse button, and then moving the mouse 1n desired direction.

Zoomed diagram
3

E3{nT - 5350 Calilwation - CABYGANY- 5350 Calibration\Eramples\NT-5 E50 Goample AR LIS ‘ =10l x|
Re Edt ¥ew Istumedt Heb !

OB Do B SecmfEr o sl o] e S8 sdes 8

[j " Auto calibration [T Inteicept [ Blus [T Aed [~ Gieen ™ Hi F Fir R2adi 0.9500
¥ Manual calibiation No Yer Na Yer No Yes StdEu; 05454

Mix 1 uzer samples | Calibtalion view Follow up view |

Follow up
[ | 1 Pred
] | I Lab
52 1 [ —_— — . = e
Sample info: '
| — ——
Lo == I | T8 suagre '
&0 g S - . ——— ({1 ﬂsmsn 0.54 T IS0 H
)
: |
= — — - ~—
‘g | Sample ra [3 j }
[ = ; Procicted value: 53250
{ Lab value: 59210 |
D 0080 :
— F— 1 |
| L= e |
‘ 5 3
Sample number
| E) H|
Ditgslay Fers = —— -— Lasl Calwin cabbiation ———
Show qualty  |&1 =] [T Hide nonmciades [ Hide non-us!ﬁ {™ Hide caiuabon samples ™ Hide fokow up samples 2005-06-29 14:35:19
—_— = — = — e 1
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1.9 Read Data Dialog

1.9 Read Data Dialog

The Read Data Dialog is used when sample data is to be read from an instrument to BT-Calibration.
The dialog appears when Create a new calibration database is selected in the Startup Dialog (see sec-
tion 1.1 on page 3). [t can also be opened manually from the program by clicking Read from instru-
ment on the File menu, or by clicking the Read from instrument button in the toolbar.

Before sample data can be read, there are some information that has to be specified in the Setup area
(1) of the Read Data dialog:

+ In the Comport box (4), the COM port used by the PC for communication with the instrument
must be specified. Only the COM ports available when BT-Calibration was started can be selected
from the box.

+ In the Range box (5), the desired range(s) for the calibration must be specified.

+ Inthe Address box (6), the address of tbe instrument to read sample data from must be specified.

If the instrument address is unknown, it js possible to search for connected instruments by clicking
Scan (8). All connected instruments will be presented, together with their instrument addresses, in the
Status area (3). Double-click on an instrument address in the Status area to copy it to the address field
(6).

It is also possible to change the instrument address of a connected instrument from the Read Data dia-
log. To do this, first enter the current address of a connected instrument in the address box. Then click
tbe NewAddress menu (2) and choose Set. In the dialog that appears, enter the new instrument address
and click OK.

When all information has been specified in the Setup area, click the Read button (7) to start reading
samples from the instrument.

Read data dialog

12 3
|
Nepvidtress Help |
|‘delup:' - = r-Sté us: — —
c : Searching.... -
4 ——iCompot [2 -] Addr.: 93 ,BT-5350 ,BT-TAG
Range: |1 i-[ '
8 [ Address:  [99 a4 Scan
| | 4 -
v’ Read | X Oore
7 8
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1.8 Read Dale Dialog

If additional samples are to be read to an existing database, the serial number of the chosen instrument
is compared to the serial number of the instrument used wben the database was created, before BT-
Calibration starts reading sample data. If the serial numbers do not match, the following waming mes-
sage is displayed. Clicking OK will make BT-Calibration ignore the mismatch and proceed reading
sample data. Clicking Cancel will abort the read data process and enable you to open another database
or choose another instrument.

Serial number mismatch
confern R x|

Instrument ID and database ID are not identical,
'/ Would you like to procesd ?

e

While BT-Calibration reads sample data from the instrument, a status bar (9) indicates the progress of
the reading process. It is possible to abort the read process by clicking Cancel. This will discard all re-
trieved sample data.

BT-Calibration reads sample data from an instrument

|3 'f- ﬂ

EE Read calibration data frominstrimen
Newsddrass Help

irSelup: Status;
|.| Checking instrument: wait. .. ;‘

ot 2 'l Instrument: BT-5350
| Tag: BT-TAG
Hanpe: T | Senal no: 12345/12/34
Reading samples from
Igg Y e instrument. ...

Sdddiees
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1.9 Read Data Dialog

When all samples have been successfully retreved, “Samples Rx: OK” will be displayed in the status
area, where x s the selected range number.

To use the retrieved sample data and return to the BT-Calibration main window, click the Done button
(i)

It is also possible to return to the BT-Calibration main window without keeping the retrieved sample
data. This is done by clicking the X button (10) tn the upper right corner of the Read Data dialog.

Finished reading sample data
10

pe—

@ Read calibration data frominstrumes
NewaAddress Help

Setup: Status:
Instrument: BT-5350
‘Compoﬂi 2 7] Tag: BT-TAG
Senal no: 12345/12/34
Range: '1 vl Reading samples from

instrument.....

Address: 99 @ Scan Samples R1: OK.

" Read | X Done

11

[f any errors occur before or during the read process, an error message will appear in the Status area.
See section 4: Trouble Shooting for more information.

If the read process fails or if the retrieved samples are discarded intentionally or otherwise, a standard
Windows alarm sound will indicate that no saraple data was saved to BT-Calibration.

M2053/1en BT-Calibration User interface Overview 20
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1.10 Send Data Dialog

1.10 Send Data Dialog

The Send Data Dialog is used when a calibration is to be sent from BT-Calibration to an instrument.
To open the dialog, click Send fo instrument on the File menu or click the Send to instrument button
in the speed button row. In the dialog that appears, choose the mix (2) to send calibration data for, and
then click Send (1). The current database will be saved automatically.

Choose selection

Send to instrument x|

" Data to send

Selection: HH arily. _v_l l
i |

Send | Cancel |

1 2

Before a calibration can be sent, some settings must be made in the Serup area (3) of the Send Data

dizlog:

= Inthe Comport box (6), the COM port used by the PC for comrnunication with the instrument
must be specified. Only the COM ports available when BT-Calibration was started can be selected
from the box.

« Inthe Range box (7), the desired range(s) for the calibration must be specified.

+ Inthe Address box (8), the address of the instrument 0 sead a calibration to must be specified.

If the instrument address is unknown, it is possible to search for connected instruments by clicking
Scan (10). All connected instruments will be presented, together with their instrument addresses, in the
Status area (5). Double-click on an instrument address in the Status area to copy it to the address field

(3).
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1.10 Send Dala Dielog

=

It is also possible to change the instrument address of a connected instruroent from the Send Data dia-
log. To do this, first enter the current address of a connected instrumnent in the address box. Then click
the NewAddress menu (4) and choose Set. In the dialog that appears, enter the new instrument address
and click OK.

When all information has been specified in the Setup area, click the Send button (9) to start sending
the calibration to the instrument. BT-Calibration will automatically force the selected instrument chan-
nel (Aout*) to Mix calibration rocde.

Send data dialog

‘E’atup: e T "St:.L‘us:' = —
5 Compott [2~ +] hod 38575350 BT-TAG
7 i Range: JT_EI |
Addiess:  [39 @4 Scan ]

<
wn
=4 il
i
g

9 10

Before BT-Calibration starts sending calibration data, the seral number of the selected instrument is
compared to the senal number of the instrument used when the database was created. If the serial num-
bers do not match, the waming message shown in the figure below is displayed. Clicking OK will make
BT-Calibration ignore the mismatch and proceed sending calibration data. Clicking Cance} wilt abort
the send data process and give you the possibility 1o open another database or choose another instru-
ment.

Serial number mismatch

rontirm X

Instrument 1D and database 1D are not identical.
-rJ Wauld you ke ta pracsed ?

=y B

Cancel |
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1.11 Display Fiilers

1.11.1 “Show quality” filter

The “Show quality™ filter is used to display samples of a certain quality (1) only. The preferred quality
value is selected from the leftmost menu coptrol ta the Display filters section of the BT-Calibraiion
main window (2). The filter is disabled by selecting 4/l as preferred quality.

Result of using the “Show quality” filter

[§261-5350 Calibration - CBTG\DT-5350 Caklbration\Examples\BT-SI S EnAmIE Sl Frl i =gl
Bie [ Wew  Imstromacd  Helo

In= _[:H 3| _,J '_EQJE T TR b e e e ey ]

¢ Auln calibration [ Intercept ¥ Blue M Aed F Gieen F Hir = Fir R2ad;  0,9500
< Manua calibiation Ho Yes No Yoz Mo Yos SidEn: 09454
Mix 1 uze: zamploz l Calibration view l Follow up view |
Na. | DatelTive | Fred (% 150} | Lebi{x150)  [incased|Used!Quatiy] Comman: [ j
i 3 200501 1:0003 7.2 T Yer  Yos "3‘"
[ 20050101 9)-00.04 576278 57 835 Ya:  Yas -\]J
=
1= Dreplnp s — e — o = ——— - =————— = Last CaWin cafwaticn ———
Show qualy, I =| I Hde nemrchulec I Hida novused T Hide caltration sampes II_ Hice lolow up sampies 2050523143612
|
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1.11 Display Fillers

1.11.2 “Hide non-included” filter

The “Hide non-included” filter hides all samples marked to not be included in the next calibration, with
the exception of follow-up samples. This makes the filter most useful in combination with other filters.

The filter criteria is thal all samples with No as value in the Included column for the current mix selec-
tion are hidden. The filter is activated by marking the check box (1).

Result of using the “Hide non-included” filter

Bhs:&ncahhraliou- E:\mﬁ‘-.m'-snsul:.nl|hmliun\Euumplcs‘|_ﬂ]’rs.'i.h'l‘.i arpes-sats. E o =] P3|
Fiz Edt ¥mw [rsbioment Help
Ejﬂ ﬂﬂ EIM Selecbon; [ M | =] Range:[y x| insmamen::  BT-53%0 Addess: 93
B € Aulo cafibralion T Inteseept ¥ Blue ™ Red [ Green [ Nir F Fn H2adj: 0.8500
—| & Manusl calibration Neo Yer No Yot Ho Yo S\dEs:  0.5454
Mix 1 user 1amplax | Calbition view | Follow up viow |
| Dale & Time [ Pied [%2150) | xS0} [included|Used|Quaity|Comment | i'
l 1 20050101 o:0201 £1. 186 Bi o rer 1
kL2 20050100 (:0302 57,6689 5749 Yes Yor 2
]l 3 2005-01-01 (n:00.03 57,2711 57.26 Yel Ye1 3
Ll 4 20050101 01:00:04 576276 783 Yes Yes 13
1| S 200501-0 01:2.05 S85344 ey Yor Yer 1D
|| [ z00701-01 01;00:05 5925 9.2 Yot Yex
1 2J0501-01 01:00-07 388715 5918 Yer Yax
| 10 200501-01 01:0010 58,4149 58.56 Yes Yex
L] 1 2005 -0t !]'1:00: 16 58848 TA55 Yuos Yeaz
. 2005-01-01 O1:00:17 58,6425 5389 Fol o
L 13 200501-0n :00: 18 501656 5921 Fal He
14 200501-01 01:C219 60,0261 622 Fal tHn
g 15 200501-01 01:00.20 59,7833 5811 Fol o
|
Display fiters = =1 — Last CahWin calbration ———
Showqualty  [Al = J:Cuan Aanicuded [ Hidenonased T Hide cafination aamgiss ™ Hidg lfiow up eamples 050829 14:36:19
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1.11 Display Filters

1.11.3 “Hide non-used” filter

The “Hide non-used” filter is used to display only the samples that were included in the last calibration.

The filter criteria is that all samples with No as value in the Used column for the currently selected mix
are hidden. The filter is activated by marking the check box (1).

Result of using the “Hide non-used” filter

EIBY-5350 Calibration - C:A\BTG\OT-§350 Cakbration\Example s\OT-SI50 e mmpe Hifa oLy -0l x|

Fie (e Yew - lrstroment  Hep

QJQE j‘__\l E’g Seiecton: [Mar 1 =] Asgeft 7]  lodiment BT:5350 Afcbets. 99
= | © Auto cafibeation [ Intercept [ Blue ™ Red [ Gieen [ Nir # Fir R2adi:  0.,5500
— & Manual calibration No Yes No Yes No Yes SidEm:  D.,5454
Mix 1 urer samplos I Calibrstion viow l Follow up viunl
No. | Dals & Time | Paed [% 1S0) | Labpri1sD)  [inciudad|Used]Quaity| Commen: | il
| 4 1 2005-01-01 04:00:01 E1.2156 61.24 Yt Yes 1
] 2 woos0oonoem 57,5589 57.48 Yos  Yee 2
1l 3 20050101 01:08:03 572713 5.5 Y You 2
g, 4 2005-01-01 01:00,04 57,6278 57.85 You You 3
1| & 2005101 01:00:05 50,5444 8.3 Yeru Yur 1D
] & 20050101 01:00:06 59,26 592 Yot Yot
7 2005-01-01 01:00:07 5B.67% 5919 Yot Yot
E 10 2005-03-01 01:02 10 54,4149 68,58 Yai Yes
| 1 2005-07-01 0:0018 56,848 59,55 You Yex
|
Diaplay fess 1~ Lat Cabwin cafbralion ———
Showquslly  |Al 7| [T Hide non-inciuded []7 Fidenoruzed [ Hide calbralion samplas ™ Hide lolowm up sanpies i 2005-06-2314:36:19
| N — — | ek
' l
I
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1.11 Display Filters

1.11.4

“Hide calibration samples' filter

The “Hide calibration samples” filter hides all samples that were included in the last calibration and is
therefore most useful in the Follow-up View.

The filter critena is that all samples with Yes as value in the Used column for the currently selected mix
are hidden. The filter is activated by marking the check box (1)

Result of using the “Hide calibration samples” filter

Ei07-5350 Calibration - CAOTGABT-5350 Calibration\Examples\GT-5350 SRk Bl g =il x|
Fie £dt View Irstrument Help
EJ_EJ @ﬂ E@J Selection | Mix | ~| Ramge[1 ~ Irirument. BT-5350 Addets: 99
[j " Auto calibiation I Intercept ¥ DOhao ™ Aed v Gieen ™ Rt F Fi A2adi: 0.950D
= Manual calibiation Ho Yoz No Yes Nao Yez StdEnm: 0.5_454
Mix 1 user samples ] Calibration viow Follow up view |
Follow up
: e s e it i s e i 1 [irea}
; | l ! \ L
0 e - — e b e
| (i | =HE R A Sample infa: ]
Al 1 | ] T & — 1= i_
5. = N S S I [l 5tdEm: 0,64 X150 |
| & I | A _ | F | =
I & s :I_ e e i I ! i
E g - _44; —‘7 | J__l Sample no; -
A | | 1 \— | Predizled valie
20 ~— — 11 T [ 11 Lab value:
15- — | I LI A
| 2] ) i | i
5- - i —— - ] = -
o —— 1
(1] 14 18 18 20 22 24 28 X 3
Sample number
il L
~Display fiters ~—— Last Cawin calbration 2
Showquali:  [Al ¥| [~ Hidenondncluded T Hidenonused [V Hide calbicfon tampled [ Hidelctowupsamples | 20050523 143613

| &
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1.11 Display Filters

1.11.5

“Hide follow-up samples” filter

The “Hide follow-up samples” filter hides all follow-up samples that have been loaded to BT-Calibra-
tion since the last calibration was performed. Therefore 1t is most useful in Calibration View, since the
user can remove all follow-up samples and focus on those that were present when the calibration was

performed.

The filter criteria is that all samples with Fo/ as value in the /nc/uded column for the current mix se-
lection are hidden. The filter is activated by marking the check box (1)

Result of using the "Hide follow-up samples” filter

TENT- 5350 Calihration - CARTGART-5350 Calibration\Exanples\b Y-S5 nitameis i z:;:r:_ o =] ]
Ele Edt View [nstrument Help = . —9
Qjél @ﬂ EIE’ Selection: [Max1 =] Renpet -] Instument  BTA350 Address: 98
EI " Aulo calibration [T Intercept [ Blue T Red ¥ Gicen [ Mir ¥ Fir R2adi: 0,9500
(= Manual cafibration No Yex Ha Yez Mo Yes SidEi; 05454
Mix 1 utei samplas  Calibralion view IFoHuw up view |
! S = L —
| Calibration results
| | + Wi
— ldoal
80~ 1 [ — —=| | = Irend
d | 3 | |
| z ¢ Catbiation lype: Hethod |
| § ' | | | I E | Caftuation mods: Auto
@ | i — ] | - E
P | | ‘ “’I‘ Mol [vaie
[ ] ‘ , i | 03600 |
% 20-[— —  — 1 T I ‘E 1 12ad] 0,9500 i
& \ | § S1Den 0354150 I
20+ - 4, - : — — O | Intercent 70105 |
| T i Blus -2.73268 |
| o I i B e - | | g Aed -357281
| = | Green 363418 |
| | Ll 282101
‘ ; . : . . | Fx 0,856373
10 20 30 40 ag £0 L
! Lab (4 1S0) =
I -
Display fers ——-— —_— v~ L ast Cahwin cabbation ———
Showquaity.  |aF ¥} [T Hidencninciged [T Hidenonused [T Hide cafbralion samples IT Hide fofiones up samples 2005-05-29 14:35:19
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1.11 Display Filters

2 Calibration Methods for BT-5350/5400

The BT-5350/5400 sensor may take advantage of an automated mix calibration method, aiming at pro-
viding accurate and robust calibration models with minimum effort from the user. This chapter sum-
marizes the employed method implemented in the BT-Calibration program.

Topics

Introduction ....... ... . e See section 2.1 on page 31

Guidelines for the UV-channel in BT-5400 UV .. ............... See section 2.2 on page 32

Calibration Method 1: MLR Calibration ....................... See section 2.3 on page 33

Estimates of Model Performance . ............................ See section 2.4 on page 35

Verificationin MSExcel ........ ... ... ... .iiiiiiiiin... See section 2.5 on page 36
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2.1 Introduction

Introduction

Complexity levels

The algorithm chooses an appropriate mode! complexity level depending on a number of factors. Cer-
tain criteria must be fulfilled before a higher complexity level is chosen, in order to achieve a robust
calibration model.

Calibration samples

As in all indirect measurements one is dependant on the quality of the provided reference data, i.e. the
accuracy of the sampling and the laboratory consistency determination, and also the synchronization
between the sampling and the instrument reading. All estimates of model performance, e.g. standard
error, will also require that the calibration samples are fully representative for future samples.

Natural guidelines for successful sampling are as follows
»  Accurately determined reference values (see above).
» Large variability, i.e. low and high consistency samples.

*  When applicable, samples should cover variations in composition (content of fibres, fines and
fillers).

» Use many calibration samples, e.g. at least 10 samples are needed for at all exploiting the full
potential of the calibration algorithm.

(*:] » Samples should be representative of future measurements.
Abbreviations:

MLR Multiple Linear Regression
STDerr  Standard Deviation Error

M2053/1en BT-Calibration Calibration Methods for BT-5350/5400 31
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2.2 Guidelines for the UV-channel in BT-5400 UV

2.2 Guidelines for the UV-channel in BT-5400 UV

The UV-channel in the BT-5400 UV measures fluorescence, which may appear from FWA present in
the pulp. An optical filter is used in front of the detector transmitting only the part of the emitted UV-
light which is reflected in the visible wavelength region. Thus, the part of the UV-light which is reflect-
ed as UV is removed. Subsequently, pulps without FWA will have a measured signal at zero, or very
close to zero, for the UV channel.

Since the UV-channel measures only the fluorescence component of the reflectance, it must be cali-
brated using a different reference than the other channels; a fluorescent paper. For the 'high' reference,
this paper is put on the probe tip with the common reference cup then put on top of it, and for the 'low'
reference the dark side of the reference is used. The value to be used for the 'high' reference thus is the
fluorescence component of the brightness of the standard fluorescent paper, typically approximately
10 % ISO, and the value for the 'low' reference is zero, corresponding to no fluorescence.

For tuning of the calibration it is recommended that process samples are taken covering the intended
span of operation, with respect to the brightness parameters of interest. Depending on application this
may be one or more of the following three:

1. Brightness according to laboratory standard with UV-filter, i.e. without the fluorescence compo-
nent.

2. Brightness according to laboratory standard without UV-filter, i.e. including the fluorescence com-
ponent.

3. The difference between 1 and 2, i.e. the fluorescence component only. If more than one of them
are to be used, then they should be varied independently in order to achieve a robust calibration.

In BT-Calibration the channels to be included in the calibration procedure can be set, provided that
manual calibration mode is used. For all parameters without influence of fluorescence, such as bright-
ness according to the laboratory method with UV-filter, L*a*b* and ERIC, the UV-channel should be
de-activated in order to avoid overfitting. Subsequently, for calibrating parameters with influence of
fluorescence, such as brightness according to the laboratory method without UV-filter, or the fluores-
cence component itself, the UV-channel naturally must be activated. Furthermore, for calibrating the
brightness according to the laboratory method without UV-filter, in addition to the UV-channel also at
least one of the RGB LED's must be activated, presumably the blue one.
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2.3 Calibration Method 1: MLR Calibration

~

2.3 Calibration Method 1: MLR Calibration

Predicted
value

Lab value

Formula: Pred = b0 + b1*Blue + b2*Red + b3*Green + b4*Nir + bS*Fir

Due to the nature of MLR it's not possible to show the relationship between the variables in a simple
plot. Therefore the above plot shows the output from the MLR calibration.

Calibration

The constants b0-b5, are adjusted in a least-square sense to obtain a proper relationship between the
reference values and the predicted values.

Lab = MLR(Blue, Red, Green, Nir, Fir/UV) which gives b0-bS5.

@ In auto mode:
Every variable are tested if they are statistically significant and automatically stepwise removed if
proved not. The optimization is fulfilled when the remaining variables are significant.

In_ manual mode:

The user selected variables are used in the MLR calculation. The variables are analyzed if they are sta-
tistically significant and marked No if not.

The optimization is controlled by the user.

Criteria
1. In auto mode the number of samples must be 10 or more.

2. In manual mode the number of samples needed depends on the number of activated variables (In-
tercept, Blue, Red, Green,........ ).
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2.3 Calibration Method 1: MLR Calibration

Considerations:

There may be difficulties when the calibration points are clustered together. In this case there may be
negative correlation. In this case a warning is given to disable bad samples in order to produce a posi-
tive correlation factor, .

The formula used for the prediction error (‘standard error') is corrected for the number of degrees of
freedom according to equation | below:

Equation 1
n y = Reference value
Z (y;— 9i)2 y = Predicted value
STDerr = jli= n = Number of calibration samples
n-p p = Number of parameters in the model
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2.4 Estimates of Model Performance

2.4 Estimates of Model Performance

The standard error (STDerr) of the chosen method is presented. It is a good estimate of the expected
uncertainty of future predictions. Also shown is the correlation coefficient rz according to equation 2,
which reflects the degree of variance explained by the model.

Equation 2

Z (y;— 9i)2
=1

S -9

i=1

A correlation coefficient adjusted for degrees of freedom, r:adj is also shown. The corresponding ex-
pression is shown in equation 3
Equation 3
n
~ 2
S (vi-%)*|/(n-p)

2 i=1
Tagj = 1-

n

Y -9 |/a-1)
i=1

where p is the number of parameters in the model. Compared with the classical r? this is arguably a
better measure of the goodness of fit of the calibration. Note that r, rzadj and STDerr are not affected
by user offset and user Gain.

There may be cases where too little information is provided to calculate coefficient rz or r2adj. This is
indicated by “Na” (Not applicable). Add more samples until the number of samples is greater than the
number of parameters.

There may be cases where the calculation model fails and gives negative values for coefficient rz or
riadj. This is indicated by “Neg”. Some samples may be bad. Try to disable suspect samples.

The formula used for the follow-up prediction error (‘standard error') is shown in equation 4 below:

Equation 4
y = Reference value
y = Predicted value
STDerr = n = Number of calibration samples
p = Number of parameters in the model
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2.5 Verification in MS Excel

2.5 Verification in MS Excel

The calibration model is presented as a plot of the predicted values versus the reference values. The
model parameter estimate is however optimized with respect to the reference values, which correspond
statistically to an assumption that there are errors in the reference values but not in the raw signals.

In order to verify the calculation of the r2 value, the x- and y-axis should be switched and the reference
values plotted versus the predicted values. A zero intercept should be used in the regression line.

This is because the offset is deemed insignificant even though a method utilizing the offset in the model
determination has been chosen, thus a 'free’ regression line will still pass the origin of coordinates. The
correlation coefficient r2 will be the same, while r’adj is not calculated in Excel.

The standard error calculation (STDerr) can be verified using the corresponding expression in the ap-
propriate calibration method equation.
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2.5 Verification in MS Excel

3 Step-By-Step Instructions

Topics
Make a calibration for the firsttime. .. ........... ... ... ... ....

Open and follow up an existing calibration ... ..................

See section 3.1 on page 38

See section 3.2 on page 54

Copy samples betweenranges ............. ... iiii... See section 3.3 on page 65

Pastesampledata .......... ... ... ... . .. i, See section 3.4 on page 71

Delete samples . ............ .o i See section 3.5 on page 76
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3.1 Make a calibration for the first time

3.1 Make a calibration for the first time

This chapter will guide you through the steps required to perform a calibration for the first time.

Before you start using BT-Calibration you will need to take a number of lab samples using the instru-
ment. For an a calibration in Auto mode at least ten samples are required, while in Manual mode at least
one sample per included variable is required. You will not be able to make a calibration of your instru-
ment without these lab samples.

Numbers within parentheses in the body text refer to callouts in the picture(s) within the same section.

Index:
1. Create a new calibration database .. ....................... See section 3.1.1 on page 39
2. Read samples from the instrument. . ....................... See section 3.1.2 on page 40
3. BT-Calibrationstarted .. ...............ooviiiiniinnnn... See section 3.1.3 on page 41
4. Setunitformix l......... .. ... i See section 3.1.4 on page 42
5. Imsertlabvalues............ ... ... ... i See section 3.1.5 on page 43
6. Select lab samples to be included in calibration .............. See section 3.1.6 on page 44
7. Configure calibrationsettings ............................ See section 3.1.7 on page 45
e 8. Calibratemix 1.......... ... .. ... ... ... .. i, See section 3.1.8 on page 46
(.y 9. Verify calibration for Mix 1 (User Samples View)............ See section 3.1.9 on page 47
10. Verify calibration for Mix 1 (Calibration View) .............. See section 3.1.10 on page 49
11. Calibrate othermixes..........................c0vnu... See section 3.1.11 on page 50
12. Save Calibration. . ....................... ... .o, See section 3.1.12 on page 51
13. Prepare to send calibration to the instrument. ................ See section 3.1.13 on page 52
14. Send the calibration to the instrument . . .. .................. See section 3.1.14 on page 53
15. Finished!. . . ... ... .. . See section 3.1.15 on page 53
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3.1 Make a calibration for the firs! lime

311 Create a new calibration database

1. Start BT-Calibration by selecting “Program™ “BT-Calibration” from the Windows Start menu.

BT-Calibration start-up screen

BT Calibration

Calibration Software

The program will furst ask you to select whether to create a new calibration database or continue to up-
date an existing calibration database.

2. Click Create a new calibration database (1), and then click OK (2).

1
x

& ¢ QOpsn an existing calibralion database
Ml nre r,-
C B GAET 5260 athe gl Y L LR | e
CARTRAR Y RS0 T adwatrins Fogngde o B T0 050wy
< | 2

0K | Cancel

2
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2.1 Make a calibration for the first time

3.1.2 Read samples from the instrument
L. Select the COM port your instrument is connected to (1), the desired calibration range (2), and the
instrument address (3).

If you don't know the instrument address, you can search for connected instruments by clicking Scan
(5). All connected instruments will be listed, together with their addresses, in the Status area (6). Dou-
ble-click on an instrument address in the Status area to copy it to the address field (3).

2. Click Read (4).

= x|
NewAddress Help
rSetup— ~Status:
Searching.... ~
1 - Compott [ ~] |Addr.; 99 .BT-5350 ,BT-TAG

2 Range: ’l‘l h I
3 Addiess: !93 M Scan

 Read | x Oane

4 5 6

BT-Calibration starts retrieving samples from the instrument. A status bar (7) indicates the progress of
the reading process. When all samples have been successfully retrieved, the status area will display
“Samples Rx: OK”, where x is the selected range number.

Notel If an error message is displayed in the status area, consult section 4: Trouble Shooting.

3. Click Done (8) to proceed to the BT-Calibration main window.

X
NewaAddress Help
—Setup: —Status:
L Instrument: BT-5350 -
Compatt:  [2 =] Tag: BT-TAG =
Sernal no: 12345/12/34
Range: |1 v Reading samples from
: instrument...._.
Address: 99 @4 Scan Samples R1: OK.

o | ko |

M2053/1en BT-Calibration Step-8y-Step Instructions 40
© BTG 2007



3.1 Make a calibration for the first fime

3.1.3 BT-Calibration started

The samples are now retrieved by BT-Calibration, and the sample data for calibration of mix 1 (output
signal 1) are displayed in the BT-Calibration main window. These samples may be used in your cali-
bration.

Notel The samples will only have the Pred value 0" until the lab values are entered and the
calibration button is pressed. This is further described in the subsequent steps of this chapter.

BT-Calibration main window with new samples

s ~ilx]
JHe B Yew, [nstumene | Hob -
ol gl @Al s secmEi 2] Rweefi T] ivwees  Brsmo Adders: 99
—-J & Auto cafibration [Z inlercept @ Rlus = NHed ¥ Green [¥ Ni ¥ Fur R2adi.  0.0000
= Manual calibration - L = © . s StdEm 0.0000
Mix 1 urer camples l Calbwalion view I Follow up Vievll
No |  DastTme | Pred [ Lab inctuded] Used] Quaity] Comment | i’
L. 20050140 M:0x0 0 0 Ha Mo
Lilfe & 20050100 91:00:02 0 0 Na Ho
| g 2005-01-01 01:00.03 0 0 No Ho
| | 4 20[_5-01-0! 0:00.04 0 1] Ma Ne
[L]kS5 2005010 0102 05 0 0 Ha  No
Ea)i o 2005-01-01 01:00.05 a a No No
| U7 20050101 (1:00:07 1} o Ne No
Fjliee 2005-01-01 0:00:08 0 0 Na Na
(IS 2005-01-01 01:00:09 o 0 Ha No
1] 10 20(5-01-01 01:00:10 0 1] Ne Ho
1l n 2005-01-01 M1:00:16 0 9 No No
_ =]
Display fiters = - i Last Cahwin cafbralion——
Show qualily: (A | I Hide noi ._q?gﬂ [T Hide non-used [T Hida calbration samples I™ Hide lofow up sampies [
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3.1 Make a calibralion for the first time

31.4 Set unit for mix 1

Before proceeding, the unit of the physical quantity that corresponds to output signal | in the transmut-
ter must be specified for mix 1 in BT-Calibration. In this example, mix | is calibrated for brightness
{ISO-value).

1. On the View menu, point to Unit and select % ISO from the sub-menu.

File Edit [view Instrument Help
Selection »
Range »
Display »

T O
- O}O

ppm

GE

Nongz

The headers of the Pred and Lab columns will now display the selected unit.

No. | Date & Time | Pred {% 1S0) | Lab(z150)  [included|
DK 2005-01-01 01:00:01 0 0 No
UL 2005-01:01 01:00:02 0 0 No
| s 2005.01-01 01:00:03 0 0 No
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3.1 Make a calibrafion for the first time

3.1.5 Insertlab values

I, Click on the Lab cell for the first sample (1) and enter the lab value. Repeat the procedure for each

sample.

i 1 b

He Edt View [nitrumet el

=Dl

s Al gl | k= Ap|ip|  Sebcton[Mel <] |Ramgefi 2] insumen: 87530 Addesz 59
E & Auto calibration P inleicept 7 Blue F NMed [ Gonwen [ Hir [+ Tt RZadi:  0.0000
€ Manual calibration & 3 B ° 5 = SidEr:  0.0000
Mix 1 urer samples | Calination view | Follow up viuwl
No. | Deta & Tima [ Pred (% 150) T lhox150) [incuded]Used| Gty Commen | H

L 20050101 010001 0 " B124 Ho  Ho

e} 2 2008.01-01 0{:00.02 0 57.48 Ha MHa

0 2005-01 01 000083 1] 57.26 Mo Ho

|| A 20050101 DY:00CH 0 57.85 Ho No

| ] 5 2005-01-01 03:00:05 0 58.39 He Ha

| | & 2002-01-01 01:.60.05 0 5921 Ho Na

] 7 2es0100 oodor 0 5313 No Mo

| & 2005010 01:0088 0 5279 Na Mo

| | 9 2005--01 01:02:05 0 La2 Ha He

|| 10 2005.01-01 01:0%:1C 0 5858 Ho No

1| n 2005-01-01 01:00:18 0 5955 No Mo
[~ Dieplay Rers — —— B ~ Last Calwin caibration —-~—

Show quakty. |A% ¥ | [ Hidspéemincuded [ Hidenonused [ Hide cabeston samples ™ Hide lodow up tampies
i ——— — — =
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3.1 Make a calibration for the firsl time

3.1.6 Select lab samples to be included in calibration

1. Inthe fncluded column (1), double-click the value cell of each sample that you want to include in
your calibration for mix [,

Included samples will be displayed with the value Yes in the /ncluded column. A second double-click
will toggle the value back to No.

E ~10]x]

Fle Ldt Mew lrstramert b=

o= 8l ﬂj 1' ﬂ _,}J Selectcn: [1it =] Rage[1 =] |lmshumers  BT5320 s

]3 o A-u{o cakbration W Inlecept = o [~ Hel 7 |Green = MHir [ Fi R2adi: 0,0000
¢ Manual caBbialion * . g i - o SidExr: 00600
Mix 1 urer ramples ' CaBbsalion viow I Fallow up viuul
Ho. | Date & Time [ Prad (% 150) I tebz150)  [inglidenUsea] Duakty] Comment I if
H o 20060141 01:00:01 0 €124 Yax "-‘ Nao
[ = 20050101 01:00.02 0 5748 Yar | No
| = 20050101 01:00:03 0 5726 Yer |No
HE 2005-01-01 01:00:04 h} 5783 Yes -3
U e 2005-01-01 01:00:05 0 59.1 Yes [}
| s 206501-01 01:00-06 0 595 Yer Mo
| | 7 26050101 01;00:07 0 53,19 et o
i { 8 2005-01-01 D1:0Z 03 0 56.79 No No
Il ! 2005-01:01 (n:00:09 0 53.2 LT I'Nu
L] o 2005-01-01 01:0310 0 58.56 Yes N
[l 1 200500010006 0 £9155 Yes 7 Na
4|
~Display fiters — - — -~ Last Cawin caibialion———
Shewe quakty: i?__:-' r 115}: mn_-r@ [T Hide neneused [T Hide ceibation samples [~ Hide loiow up samples
f
;
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3.1 Make a calibration for the first time

3.1.7 Configure calibration settings

The calibration can be performed in either Auto calibration mode or Manual calibration mode. The two
modes are further described in section 1.5: Calibration Panels.

Auto calibration mode

BT-Calibration is by default set to Auto calibration mode when a new calibration database is created.
This is indicated by the selected option button (1) in the left calibration panel, and by the greyed check
boxes in the right calibration panel (2). If Auto calibration mode is to be used, no further configuration
of the calibration settings are needed.

1
|

2
|

i rlm.,wm.m o
21 Manual catibuation” -

VP Gen B Nn R R

' Intercept P. Blue - R‘:H'éd .

Manual calibration mode

1. Select the Manual calibration option button (3) to switch to manual calibration mode.
The check boxes in the right calibration panel (4) can now be manually selected or cleared. All

check boxes are by default selected.

, || P nloscopt B PRed P Groen  WNil . R i

|
3

- ]
4

2. Clear the check boxes for the variables you do not want included in the calibration calculation.
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3.1 Make a calibration for the first time

3.1.8 Calibrate mix 1

1. Click on the Calibrate button (1).
1

[EEBT-5350 Calibration

Filg Edit View Instrument -Help

AEERE R

| {* Auto calibration [ Intercey

{~ Manual calibsation =

2. Confirm the calibration of mix 1 by clicking Yes in the confirmation dialog.

Confirm = x|

X2

Are you sure you want to calibrate Mix 17

Note! This operation does not send new calibration values to the instrument (see section

3.1.13: Prepare to send calibration to the instrument). It only calculates the new calibration.

M2053/1en
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3.1 Make a calibration for the firs! lime

3.1.9 Verify calibration for Mix 1 (User Samples View)

The Pred colump (1) and Used column (2) are updated. The Used column shows which samples were
used in the latest calibration. The comrelation and standard deviation (3) of the calibration are also dis-
played in the BT-Calibration main window.

1 2 3

ETTrE——— | -l

Fie Ect Yiew [nstrumer?t Help e

Q.J ﬁlg_ j j—_ﬂﬂ Se’aec.‘;:n' ;nt.l ._' Raﬂge:m .Il-r;;:-:ur;. nt: BY-5350 Addecs: 33

- | = Auto calibration 7 inteicppl [ Bloe I~ Al  dieen F Hu = lu R2adi:  0,9500
_—I ™ Manual calibratian Yes Yer Ho Yer Yes Ye: StdEn:  D0,5454
Mix 1 uzer camples | Calibralion view ] Follpw up viunl
No. | Date b Time | Pied f2150) [ Leabix150)  linchided|U{ed] Qualty] Comment | i{
DK 20060101 01:00.01 61.2¢ Yor  Fos
] 2 20050101 D002 57,48 Yes /Yn-i
] 3 20050101 010000 572711 5726 Yor | Yor
[ 20050101 01:00.04 575276 783 Yes  You
] 5  20smoioumoos 595444 533 Yes | Yo
6 20050101 01:00 06 5925 5521 Yer | Yo
|7 20050001 010007 56.0735 5919 Yer | Yar
| 8 20050101 01:00 08 595678 5878 Mo | HNo
| s 200501-01 07:00.03 532 Ho Mo
10 70050101 01:00:10 5355 Yor  \Yes
[] = 20650101 01:0216 5855 Yer  Yex/
k|
Doy iy ——————————— B et e = = — — ||* Lasl Caliiny catbration ——|
Showquaily:  [A ~] T Hilh nonimciies] [ Hidenorvused T Hie saibration sanies I~ Hide follow up samples 5050529 14,3527

The calibration panel is also updated. The result depends on the used calibration mode:

Auto calibration mode

If Auto calibration mode was used, the check boxes is still greyed out but the boxes for the variables
that were not significant for the calibration, and thereby not used in the calibration calculation, have
been cleared and indicated with No.

: | % Aulo calibiation 7 teeepl 7 Jing: ™ hien F tueen 7 Ho 17 Fa
' ™ Manusl calibrallon Yer You He Yas Yes Yex
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3.1 Make a calibration for the first time

Manual calibration mode
If Manual calibration mode was used, the check boxes selected before the calibration is still selected.
Below each check box there is an indication of whether or not the variable was significant for the cal-
ibration. If a selected variable is marked as not significant (No), it is highly recommended that you re-
move it and redo the calibration.

it T b R e e T W R
“¥es Yes - No - U Ne ! - Yes |7 Yes

G Mansal cefbration
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3.1 Make a calibration for the first lime

3.1.10 Verify calibration for Mix 1 (Calibration View)

. Click the Calibration view tab (1) to change to Calibration View.

Q]

Check that the values of the saraples used in the calibration (blue dots) seem to be correct.

[5E 61 - 5350 Calibration -3 x|
B Edt Mew Instrument Belp ——
QJ?JE ’E}Jf—i] —?}J _J Se!e:tlan:iMixl j Hange:h ﬂ Instrument: BT-5350 Addiets: 59
-+ * Aulo calibialion [ Inlerzept F Me [T RBed FF Grcen [~ Nir [ Fu R2adi;  0,9500
—! ¢ Manual ealibration Ye: Yes HNo Yes Yes Yes StdErr  0.5454
Min ) uter tpmples  Calibration view I Follow up view |
Callbration results
I T [ i ! + M
| 1 — lieal
) E— ; . |
]! I— l [ . i £ | Instrument ype: BT-5350
o | Cafisionhps  Melhod 1
o I | ‘ E‘ Calibration mode: Auta
2 - | t — — —p——— e =t |
¥ [ ) @ Ml Ve ;
B | \ l 2 r D,3300
_E 30 e — | ‘ I g | 2 09500
& ‘ \ ‘ § | SToer 051D
20.]— ! =4 gl = ¥ —_— fro— -} o I Intercept 70,105
[ "é"i Blue 2765
10 | T | Red 0.00000
i — = —t — <
| -s-; Green 9.65415
= } Nir 282101
: - 7 - T = | Fit 085373
10 20 0 49 50 50 L -
| Leb (4 150)
- Display fRers — 7 Lad Cal/in calbystion =
Show quaity: (Al =) [T Hide moninchudad [T Hideron-used [ Hide cafbialion samples [ Hide foliow up samples i 200606-29 14:35:27
] — Ba———— =

3. Ifnecessary, exclude any unwanted samples from the calibration by right-clicking on the dots and
select No frorn the shorteut menu. Then redo the calibration according to section 3.1.8: Calibrate
mix I
M2053/1en
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3.1 Make a calibration for the firs! time

3.1.11 Calibrate other mixes

1. Change your selection 1o desired mix (1).

2. Click the User samples tab (2) to change to User Samples View.
1 2
| |
L : . =g x|

S Edt Viewl Instument  beb

e | e
QJ;:‘»)JEI ‘EL\“_)\J ﬁ‘&' Selection: [N "] Hange:m Inslrument: ET-5350 Addess: 38

@ Aulp calibiation W Inteicept & Bloe ¥ Hed ¥ Hreen ¥ His  Fin R2ad;  0.0000
" Magpual calibration = = = z g S SwdEr 0,0000
., Mix 1 uter *“l"ﬂl‘lﬂs | Calibration view l Follow up view!
Mo, | Date & Time [ Pred [ Leb Jincks2ed]t sed] Quslity] Cormment i ﬂ
LI 2005-00-01 01:00:00 0 a Ho Ho
2 200501-01 01:00:02 0 0 No Mo
t] 3 0050001 0v:0003 0 0 Mo Mo
4 20605-01-01 01:00:04 0 0 Ha Ko
1 5 20050100 010005 0 0 Ma  HMa
[l & 20050101 010008 0 0 Mo Mo
18 [ 2005-01-01 01:00:07 0 0 No Ho
] & 20050001 ov:coce 0 0 Ne o
W B 2005-01-01 07:00:03 i] 0 Ho No
] w0 20050101 m:peito 0 0 No  No
i N 2005-01-01 0;0 16 0 0 Ho Ha
|
~Display etz = ———— - — = Last Calwin calbration ——~—
Show qualty, [£2 | eyJ?-..Trr.ﬂi [T Hida renaead {7 Hde calligton sangint [~ Hide lolow up samzies

3. Follow the same procedure as described for Mix | to calibrate other mixes.
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3.1 Make a calibration for the firsf lime

3.1.12 Save Calibration

. In the toolbar, click the Save button (1).
1

[EE BY-5350 Calibration
Flle Edit Yiew Instrument Help

olal o] ofa

2. Select a name for your calibration database (2) and click Save (3).

Hint: Select a file name that makes it easy to identify the calibration database, for example, the descrip-
tion of the installation point, and the date the calibration was sent to the instrument,

Savejn: IE) Examples :J = ck B2~

21

:

My Fecent
Cooumarts

©

Deskiop

)

H!,l Decumesnts

Wi Compuier

,)
IIETS U Fie name: |ET-5350 example data bid
Rlases

Lef L]

Save as lypa: IDaIabase files [* bld]

Save

 Seve |
Cancel I
VA
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3.1 Make a calibralion for lhe firs! lime

3.1.13 Prepare to send calibration to the instrument

1. Inthetoolbar, click the Send to instrument button (1).
1

EEEBT-5350 Calibration - C:\BTG\BT-5350 Calibration’
File Edit View Instrument Help

_DIE@ = SEhsclion'_ﬁ

2. Inthe dialog box that appears, select the desired mix(es) to send calibration for (2), and click the
Send button (3).

Send to instrument | x|

= Data ta send

Selection: | j

Send ‘ Cancet ‘
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3.1 Make a calibralion for the firs! lime

3.1.14 Send the calibration to the instrument
. Check that correct COM port (1), range (2), and instrument address (3) are specified in the send
data dialog.

1f'you don't know the instrument address, you can search for connected instruments by clicking Sean
(5). All connected instruments will be listed, together with their addresses, in the Status area (6). Dou-
ble-click on an instrument address in the Status area to copy it to the address field (3).

2. Click Send (4).

[EE send calibration data to instriim 2E |
NewAddress Help
Setup: | ~Slatus:
Searching.... -
1 Compot:  [2 +| Addr.: 93 BT-5350 BT-TAG
2 Ranae: |1 'I ‘
|| Addiess |93 #4 Scan |
| -
| gend X ore !
|
|

4 5 6

BT-Calibration starts sending the calibration to the instrument. A status bar (7) indicates the progress
ofthe sending process. When the calibration has been successfully sent, itis indicated in the status area.

Notel If an error message is displayed in the status area, consult section 4: Trouble Shooting.

3. Click Done (8) to go back to the BT-Calibration main window.

5 Send calibration data toinstrument: ] X
NewAddress Help

=Setup: Slalug:
Wrting dala to instrument. ... -
Camport:  [2 -] Mix 1. Range 1: OK.

Mix 2, Range 1: OK.

Range:  [1 ~ | |Mix 3 Range 1- DK.
| |Mix 4, Range 1: OK.

Address: 99 & Scan Mix 5, Range 1: DK.

3.1.15 Finished!

You have now created your first calibration database.
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3.2 Open and follow up an existing calibration

3.2 Open and follow up an existing calibration

Following up an existing calibration means that you take new calibration samples and load them into
BT-Calibration. In the program you verify the existing calibration by comparing the predicted values
for the new samples with their lab values. If the difference is acceptable, the calibration is ok. Other-
wise the calibration has to be redone with the new samples included.

This chapter will guide you through the steps required to follow up an existing calibration.

Before you start BT-Calibration to follow up an existing calibration, you must have taken new lab sam-
ples since your last calibration (see section 3.1: Make a calibration for the first time).

Numbers within parentheses in the body text refer to callouts in the picture(s) within the same section.

Index:
1. Open an existing calibration database . . . ................... See section 3.2.1 on page 55
2. Read samples from theinstrument. ........................ See section 3.2.2 on page 57
3. NewSamples..............iiiiiiii i, See section 3.2.3 on page 59
4. Insertlabvalues............. ... ... ... ... ... ... ... ... See section 3.2.4 on page 60
5. Verify calibration for mix 1 (Follow-up View)............... See section 3.2.5 on page 61
C 6. Verify calibration for mix 1 (Calibration View) .............. See section 3.2.6 on page 62
7. Insert lab values and verify calibration for other mixes. . ....... See section 3.2.7 on page 63
8. SaveCalibration. .............c.ciiiiiiiieiiiiiinneninn See section 3.2.8 on page 64
9. Finished!....... ... ... See section 3.2.9 on page 64
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3.2 Open and follow up an existing calibration

3.2.1 Open an existing calibration database

1. Start BT-Calibration by selecting “Program™ “BT-Calibration” from the Windows Start menu.

BT-Calibration start-up screen

T
BT Calibration|
Calibralion Software '

Thbe program will first ask you to select whether to create a new calibration database or continue to up-
date an existing calibration database.

2. Click Open an existing calibration database (1).

3. Select a database from the list or use the file browsing dialog shown when you double-click tbe
More Files... row (2).
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3.2 Open and follow up an existing calibralion

4, Click OK (3) when a file has been selected.
1

BT-5350 Calibration : = X|
—Create ajnew instrument calibratiorr————————————

Oy ; Create a new cafibralion database

@ * Openan existing calibration database

Moie Files...

OK 4' Cancel I

[tis also possible to start BT-Calibration and open a calibration database by double-clicking on the da-
tabase file {.btd) from Windows Explorer, provided that multiple subsequent spaces does not exist in
the file name or file path.
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3.2 Oparr and follow up an existing calibration

3.2,2 Read samples from the instrument

1. In the toolbar, click the Read from instrument bution (1).

File Edit VYiew

2. Select the COM port your instrument is connected to (2), the desired calibration range (3), and the
instrument address (4).

If you don't know the instrument address, you can search for connected instruments by clicking Scan
(6). All connected instruments will be listed, together with their addresses, in the Status area (7). Dou-
ble-click on an instrument address in the Status area to copy it to the address field (4).

3. Click Read {5).

X
NewAddress Help
Setup: Status;
Searching.... a
2 Comport: !2 '| Addr.: 99 ,BT-5350 .BT-TAG

Hanae: !1 vI ‘ |
4 Address; |99 4 Scan

v Read I X Dore

5 6 7

BT-Calibration starts retrieviog samples from the instrument. A status bar (8) indicates the progress of
the reading process. When all samples have been successfully retrieved, the status area shows “Sam-
ples Rx: OK", where x is the sclected range number.

Notel If an error message is displayed in the status area, consult section 4: Trouble Shooting.
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3.2 Opan and follow up an existing calibration

4. Click Done (9) to proceed to the BT-Calibration main window.

Newaddress Help

[ZE read calibration data from instruments X]
== i motatliss
Instrument: BT-5350 -~
Tag: BT-TAG

_SEEUDZ'—'_

Cotmport: 2 = I
Range: |1 hd |
Address: 99

Serial no: 12345/12/34
Reading samples from
instrument. ...

#4 Scan Samples R1: OK.

-./ Read |

xo-« | I

M2053/1en
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3.2 Open and foliow up an existing calbralion

3.2.3 New Samples

The new samples (No. [2 - 15 in this example, see the figure below) are added fo the existing calibra-

tion database. The new samples have o/ as value in the Included column, which indicate that they are
follow-up samples. Only samples added to a calibration database that has been calibrated at least once

are marked as follow-up samples.

Notel Only values for mix 1 are shown in the current selection.

BT-Calibration main window with new samples

EEiDnT - 5350 Cafibratian - CADYG\DT-5350 Calibration\Exeiigles \HT- S350 =damp =10l x|
Fls [ sz an-\-n' ]-_u:.\
_IJJ J_l J_J Selachon: [b_'ux‘l ~| Rarge:|l > Insirament: BY-5350 Addﬂ:&'s. 98
J & &yl calibration] [Z Inteicepl F Rlue I~ Red I~ Gicen = Hir = kn R2adp  0.9500
" Manual calibralion Yex Yea No Yor Yex Yo SidEm: 05454
Min 1 uter somples I Calibration view | Fallow up view |
No. DarshTime | Pred|%150) | Levprtsn) lincluded] Used] Qualty] Cormens | il
L 1 2005-01-01 0:06:(n 81.215 124 Yex Yes 1
] 20050101 01,0002 576583 57.48 Yes Yar 2
['_| 3 20050141 01:00:0 52271 7.6 Yor  Yar 2
Ll 4 2050140 01:00.04 575218 57,65 Yor Yer 1
| s 20050101 0%:00:05 58,5444 58,39 Yor  Yes 1D
] s 20050101 01:00.05 59.26 5321 Y8 Yo
il IEK 20050340 01:00:07 538753 59,18 Yer  Yer
R 20050101 51.00.63 53,5678 5879 No Mo
1 s 20050101 0100008 58,2844 532 Mo Ma
] o 20050101 0%:00.16 59,4149 33,56 Yer  Yas
1l 20050101 01:00.16 58,540 855 Yex  Yas
] 2 HOTOLTY 59645 0 Fol  Ne T
_C 20050107 01:00:18 58,165 0 Fol  No T
= k\:_caf-m 0101:0319 60,0231 0 fsl Mo o
15 EISUROMN00N__ . SB7eE 2 Fol Mo ———
hd
~Display fters — — Lszl Lo calbiation ——
Show qualty. A ¥| [7 Hidenorincluded [~ Hidenomuied [ Hida cayation samples I Hidlolow s somplos | 20080528 143527
— ————— — m—— — —— ————ien — el B —— — |
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3.2 Opan and follow up an existing calibration

3.2.4

Insert lab values

1. Click on the /ab value cell for each of the follow-up samples (1) and enter the lab values for mix I.

=101 x|
fe Edt Mow [esrument Help
QEIE‘ %I‘r__\j ﬂ&l Sefaction | WMo 1 v| Ramgm[1 = Instrument: BY 535% Addiess: 53
A = ‘Auto calbration  Inlercept 7 Bhue  Hed ¥ fLimwen [ Hir F Fir R2adj; 0,9500
¢ MWanual calibratian Yex Yes Na Yer Yoz Yes SwdErn; 05454
Mix 1 urer samples -l_Eal'lbralinn_ view | Follow up view | -
Mo | Daie b Time [ Pied (% 150 | tebi2150)  [inchided|Used| Quasty|Commera | i“
LB 20050101 01:00:01 51,2155 5124 Yes Yet 1
o 2 2005-01-01 01;20:02 57.6683 748 ’Y=: Yex 2
] 3 2080000 00003 5.2 57.26 Yer Yer 3
1| 4 2005-00 - 00:0304 57.68276 573 Yer Yes 3
Ll 5 2005051 010005 58,5444 59.39 Yos Yos 10
1| & 2005-04-01 01:00:05 5926 53.21 Yai Yer
. | 265101 000807 598795 531% Yar Yoz
1| @ 2005-0%-01 01:0003 50,5678 5873 Ho Ha
L 9 20050141 01:00.09 502844 59.2 Mo Ha
J 10 2005-01-01 01:60:10 58,4149 58.58 Yat Yo
Ll M 20050111 0%:00:16 58.948 5_,"-1."{5‘ Yor Yor
[l 12 2005000 00017 595475 Tsaey \ Fol  Na
Il 12 2005-01-01 01:00:18 58,1656 ( 4.1 Fol Mo
| 14 2005-0i-01 01:00:19 AN.0261 - B022 Fol Mo
] 15 2005001 00320 597663 N LI
=
[ Display Rivs e = — Last Cebofin cafbration |
Show cualty:  |a0 ~| ™ Hidasonrcided [T Hidenonused [ Hide cafbwation samplat T~ Hide fofow up samples 2005-G6-29 14:35:27
; — = e ——
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3.2 Opan and follow up an exisling calibration

3.2.5

Verify calibration for mix 1 (Follow-up View)

1. Click the Follow up view tab () to change to Follow-up View.

2. Compare the lab values and predicted values of the follow-up samples and ensure that the differ-
ence is acceptable. If necessary, redo the calibration with the follow-up samples included. See ap-
propriate sections in section 3.1: Make a calibration for the first time for instructions.

T 18- 5250 Cahibration - CITGABT-5350 Calibirationy — ~=lolx|
e £t Yo T frieraart'|, ol
.QI EI E\i _;l E M Sekctm [t ~] Range|t =] Inctument  BT530 Addess: 98
a & Auto calibtalion [ Interiepl [ Dlze ™ Hixd ¥ liteen [ Hir F Fir Rzadi: 10,9500
¢ Manual calibration Yes Yes No Yer Yes Yer StdEn:  0.5454
B 1 user ramples ] Calibration view Follow up view ]
Follow up
- ‘ f T
e e 5
ssj_ u-m-h | L _H, . L_ 1 — 1 — Sample inda: |
EB_ A - + [ — + [ =
a5 i [ | S _l J ! B SwEr: 064 2150 |
' s wo-RHB . - ! ! 3 L 1 _
2 " L =] j=—=1 | B !
| E’ =l | 11 'F U I | 1 | Sample no; 3
= I
> ool Y | | | | | B Predicted valua. i
|- A | B | | e
el I i : : i T | :[ | Lab valua:
| | Dil:
L 1AL ] i I -
o i ! | ! ) { |
Kl O O T O T T 0 T
0 2 4 § 8 10 12 14 16 18 20 22 24 ®n n 30
Sample number
| I'
[~ Display fets — — - Lagt Calwiin calbraton——
Show queiy. A "l [T Hide ncnmcided [~ Hide non4sed [T Hide caibeskion rpies [~ Hide lofow up semples 2005:05-2914:35:27

[

For detailed information about the Follow-up View, see section 1.8; Foilow-up View.
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3.2 Open and follow up an exisling calibration

3.2.6

Verify calibration for mix 1 (Calibration View)

Click the Calibration view tab (1) to change to Calibration View.

Check that the follow-up samples (green dots) are positioned in line with the samples included in
the calibration (blue dots). If necessary, redo the calibration with the follow-up samples included.
If any of the follow-up samples is positioned beyond the current span of the included samples, a
new calibration is also recommended to increase the calibration precision of a wider span. See ap-
propriate sections in section 3.1: Make a calibration for the first time for instructions.

1

{07 5350 Catibration - CADTG\IT-5350 Calibration\Examples) BT-5350 example datatitss =15 =
File Edi Wiew Instrument Help
QE‘J El EI_'Q Eﬁ?al Setection: [Mi 1 =] Bange[t ¥] Imstumesr  BT.S30 Addesz 59
Ei & Aulo calibration F Inlersept [ Blue [~ Hed = Gieen  F Hir  Fi RB2sdy 09500
¢ Hanual calibration Yes Yes No Yes Yes Yoz SidEqr:  0,5454
Mix 1 uter samples  Calibralion view iFullaw up view |
! Callbratlon resuits
| | | ¢ M
‘ : - Kdeal
Y - f e = o = fend
T ] B
I 55-|- 1 | | | R § ] £ | Instnzment ype: 875350
i ! o || Catietion ype: Method 1
~ | =0 :
[ el B ! 3 [ 5 i Cabivation mode:  Aule
\ £ [ il i Vika
I i <[k 0500
i g : T = T S — | 0,5500
.- : § | $TDen  085%IS0
| v T —1 - O § Intercept 70,105
i | Blua -2,73269
| A > . _ . |- B Bed a5
| 5 | Green 95415
} | _ S| Hi 282101
1] - r i T 2 Y B 0 - =y e
‘ 16 20 30 40 s 0 L2 L =
i Lab {% 150)
Display fiters — 7~ Last Cahfin e sibyabon ——
Show musty. fA'-' ‘[ [T Hdepormtuded [~ Hidesmonused [~ Hida cwalion samples [~ Hide loliow up samples 2005-06-29 14:35:27
—— — - — i . b
|

For

detailed information about the Calibration View, see section 1.7: Calibration View.
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3.2 Open and follow up an existing calibralion

3.2.7 Insertlab values and verify calibration for other mixes

. Change your selection to desired mix (1).

2. Click the user samples tab (2) to change to User Samples View.

( \
=10l x|
sﬂmm“‘:] Hanéo:ll =] irstumenc BTS¥0 Address: 33
E]  Aulo calbalion F nloseept [ Dne = Ned F Lwen F Mu I Ia A2adp -0.10M
™ Manual calibralion Yos Ne Yer Yot Yes Mo SidEw:  51.6114
Mix 2 uzer samples f Calibration view | Follow up view |
Ne. | DalebTma | Pred (ppm] \ Leb [pom) Inchided|Used] Dually| Comment [ i'
LI 205-01 01:00mM 463556 4827 Yer Yer
1l 2 20050101 09:00.02 5210675 912 Yar Yur
13 20034101 01:00:03 402,1526 me Yar Yor
. 260501-m 01:0204 4686156 44> 3 Yes Yas
L 5 2005-01-0h 010005 454758 A7 Yer Yor
] & 20501 04:C0:08 3778 A0y Yus Yag
Ll 7 20050 0yGE07 64,0302 Xz Yat ¥px
1|l @ 20050101 .0Q.08 588.0452 e0zo Yax Yar
| ] 9 2005-01-01 010009 5260481 4322 Ho Mo
| 10 206501 01:60.0 5052426 842 Yaz Yar
| n 20050101 D1:03.16 368,1744 33 Yor Yaor
F‘ 12 20050107 01:0017 455.1066 [¥] tal Hu
| 13 200501-01 M:0018 433.1049 a L] His
B L ‘2005-01-01 01:0018 4508453 i} 1 o
Ll s 2005-00-01 01.G0:20 454418 i} ral ta
|
Display Mers — — —_— e —. - Lagl Calvwm caltratan
Show quahty: IAII 'I I Bida nonvinciudad ™ Hds nonuted T Hida caltvation samplet T™ Hide lchaw up samples 200540529 14.37:32

3. Follow the same procedure as described for mix 1 to insert lab values and to verify calibration for
the other mixes.
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3.2 Open and follow up an existing calibration

3.2.8 Save Calibration

1. Click on the Save button (1) to save your calibration database.

1

[EEEBT-5350 Calibration - C:3BTG*BT-5350

Flle Edit \iew Instrument Help

RECRERET

3.2.9 Finished!

You are now finished updating your calibration database.
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3.3 Copy samples between ranges

-

3.3 Copy samples between ranges

BT-Calibration supports four ranges of sample values in each calibration database. Sample data are
read into the corresponding range in the program as saved in the instrument. Once samples are saved
in the database it is possible to copy (but not move) them to other ranges. This is useful when testing
new calibrations or separating samples into a cleaner view.

BT-Calibration has two copy functions: a single sample copy function, and a copy function based on
sample quality value. The example shown in this chapter uses both kinds. A single sample, with no
quality value is first copied, then all samples with quality value 3 are copied.

A sample cannot be copied from one range to another if the destination range contains a sample with
an identical date and time value as the sample being copied. A sample is always copied entirely or not
at all. Thus if an individual sample cannot be copied due to an identical date and time value or a lack
of space in the destination range, no samples at all will be copied.

Numbers within parentheses in the body text refer to callouts in the picture(s) within the same section.

Index:
1. Open an existing calibration database . .. ................... See section 3.3.1 on page 66
2. Copyasinglesample. ............... ... ... .ciiiiiin.. See section 3.3.2 on page 67
C : 3. Verify copied sample in destinationrange. . ................. See section 3.3.3 on page 68
L/ 4. Copy samples with quality value3 ........................ See section 3.3.4 on page 69
5. Verify copied samples in destinationrange. . ................ See section 3.3.5 on page 70
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3.3 Copy samplas batwaen rangas

3.3.1  Open an existing calibration database

i. StartBT-Calibration and open an existing calibration database (described in section 1: User Interface

Overview).
An open database
TEI0T- 5350 Calilwation - CABTG\GT-5350 Lalibralion\Examples\DT 5350 example I [ S
Eile Fdt Miew Instrument Help -
o[alg =gl _i@ Gof  Seestnfdot ¥] RoweT <] inswmen: 130 Addess: 99
;I " Auto calbration " Inteicept R Blue I~ Red  Green [ Rir ¥ Fir R2ady;  0,9500
y & Manual calibration He Yes No Yes Ma Yot SidEn: D,5454
Mix 1 user ramples t tarﬁt_nzation view l Follow up view |
No. | Date & Time | Pred (X150} [ Labrxiso] [incided]Ussd] Quasty]Comment | _:_l
L b 2005-01-01 000 612156 .24 Yes Yo 1
1| 2 2005-01-01 0v:00:02 57,6863 57.48 Yer Yo 2
|| 3 2005-01-01 003 57211 ST2% el Yes k|
| 4 2005-01-401 01:00:04 578276 5785 Yo Yor 3
|11 5 2005-01-01 07:00:05 58,5444 58,3% Yar Yer 10
| 6 2005-01-01 01:0G.08 59,24 59.21 Yar Yar
EHRRY 20050100 01:00:07 58,8736 59,19 Yoi Yer
o 2005-01-01 01:06.08 5§.5678 58.79 Na Ma
i h = 20050001 07:00:08 50,2844 83.2 Na Ha
L] 19 2005-01-01 61:00,10 58.4149 58.56 Yur Yot
[l N 2005-01-81 61.00:16 58.848 2855 Yer Yer
' . :J
Display frers : = = — =~ Last Calwn calbration —— -
Show quaily: fAl '] r ii_-l_itie_ ™ Hede non-used [T Hide cafvation semples [ Hide lollow up samples 2005-06-29 14:35:27
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3.3 Copy samples between ranges

3.3.2 Copy a single sample

1. Right-chick on the sample you want to copy (in this example, sample number 11 is selected).

A pop-up appears (1),

2, Pointto Copy to range, and then select a destination range from the sub-menu (in this example,
range 4} (2)
The sample 1s now copied.

=18[x

Addess 3
™ Aule cafibralion ™ Intercept [ Blo [ Red [~ Groen ™ Nir ~ Fir AZodj; 0,8500 ||
=l (¥ Manual calibiaiion No Yex No Yai Mo Yeos StdEm: 00,5454
Mix T uses somples | Calibration view | Follaw up view |
N, | Data & Fime \ Fred (% 150) Lob [%1501 | Inchuded]Used]Quaty| Comment | ~|
A 20050101 (:09:01 £1.2155 6124 Ye Yo 1
11 2 20065-01-01 01: (002 57 £583 5748 Yos Yos 2
|| 3 2605-01-01 01:00:08 57.2m 57,26 Yer Yer 3
] 2005-01-01 On:0C, 04 S76276 5785 Yet Ye: 3
| | - 2005-03-01 01:00.05 58,5444 8.3 Yot Yug 10
] & 2005001000008 5925 5321
Ll 7 2005-!3!-01 01:00:07 58,8795 5919
| & 2005-01-01 01:00,08 58,5678 58.79
- 9 2005-01-01 01:00:09 58,2844 852
| 10 2005-(n-01 01:02:10 58.56
> ki E-01-00 01 00 16
| B
L
Disolay fhers —————— — = Lasi Caiwin calbration =~
Showqualy:  |AT > [T Hide non-included [T Hida norruoed ™ Hxe ca'.'l.!alhra:a'r\ples ™ Hide folow up sampiep 2005-06-29 14 3527

=
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3.3 Copy samples belween ranges

3.3.3 Verify copied sample in destination range

1. Change to range 4 (1) to venfy the copy operation.

In range 4, the sample displays exactly the same values with the exception of the Used column. Since
this sarmple has not been used in a calibration in this range, the value in the Used column is set to No (2).

File Edit vView Instrument Heip

_DJ_@LEJ Sﬁ _":’J E Selecton: [Mix1 7] Range:m nstument. 8

( = (= Auto calibration ¥ Intercept [ Blue ¥ Red "2 Green VM H

“ | ¢ Manual calibration Yes Yes Yes Yes Ye

Mix 1 user samples I Ealibration view | Follow up view |

No. | Date & Time | Pred (% 150) | Lab(%150)  [included|Uked]Guality
K 2005.01-01 01:00:16 58,848 5855 Yes  No
| _ |
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3.3 Capy samplss betwasn ranges

3.3.4 Copy samples with quality value 3

I. Retumn to range 1.

2. Oo the Edit menu, click Copy samples to range.
Fle | Edit Miew Instrumant Help

Copy ko chpbaard Chrl+C
%} Copy samples b ange

m Paste selected rows Crl+¥

A dialog opens, where quality value (1) and destinaiion range {2) must be entered.
3. Set the quality value to 3 and the destination range to 4.
4. Click OK

Copy samplés - x|

Capy samples with quality: 3 =

to range: M

All samples with quality value 3 are now copied to range 4. In this case sample 3 and 4.

M2053/1en BT-Calibration Step-By-Step Instructions
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3.3 Copy samplas between ranges

3.3.5

Verify copied samples in destination range

{. Change to range 4 (I) to verify the copy operation.

In range 4, the samples are shown with identical values as in range 1, except for the Used column, as
explained in section 3.3.3: Verify copied sample in destination range

© BTG 2007

i
78 11 -5350 Calibration - CADTG\BT-5350 CalibratinnXExanyiles T TS5 Erk mal= Hatabee’ =101 %]
_Be. [ !;et\i_}nirr_ﬂr: " BEelp e _ _—— | - -
QJ j E J j _gﬁ E‘J Selaction: [Mix 1 ~] Pongs (=] insnaverc 875350 Addess: B9
(T Auta calibration = Inlcreept ~F Dlue F Bed v Gicen I Nit F Fn R2adi  D.Q000D
| ¢~ Manual cafibration Yes Yoz Yoz Yaz Yes Yos StdEr.  0.0000
Mix 1 usrer ramples l| Cabbralion view ] Failow up \r]eul
Ho. | DelatTims | Ped (% 150} [ Labi%150) |Included|Used] Qualiy|Comment
l 1 20050101 01:0003 7,211 5726 Yex Ho 3
| 2 2005-01-01 01:00.04 57,6276 5783 Yes Mo 3
1l 3 2005M-01 01:0218 58.948 5855 You He
Dripley Meis = — Last Cal/in caBorafion ———
Showquality. |AT1 =] [T Hido non‘nciuded I Hids Asn-used [T Hide calsation samples [T Hide Iolow up sanples ., 18981230 |
- = ~— —— i —— — =i —
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3.4 Paste sample data
=

%ww

3.4 Paste sample data

It is possible to paste sample data from external programs, such as MS Excel or MS Word, into the Lab

and Comment columns of BT-Calibration.

Sample data can be pasted for multiple samples at the same time, provided that the sample data is lo-

cated on separate rows (separated by a carriage return) in the external program. If the copied data con-
sists of numerical characters only, for example 1.234, it will be regarded as a lab value and pasted into

the Lab column. Otherwise it will be pasted into the Comment Column. It is not possible to paste sam-
ple data into both columns at the same time.

This chapter provides an example of how comments can be copied from a MS Excel file to all included
samples in an existing database.

Numbers within parentheses in the body text refer to callouts in the picture(s) within the same section.

Index:

1. Open an existing calibration database . ..................... See section 3.4.1 on page 72

2. Copy sample data from an external program................. See section 3.4.2 on page 73

3. Paste sample data into BT-Calibration. .. ................... See section 3.4.3 on page 74
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3.4 Paste sample dala

3.4.1 Open an existing calibration database

1. Start BT-Calibration and open an existing calibration database (described in section 1: User Inter-
Jace Overview).

An open database

[ZH BT-5350 Calilration - CADTG\OT-5350 Calibralinn\Enamples\DT- 5350 examyile Hbalit] — : =10l x|
Ede Edv View [nstrument Help : - [
ng lﬁ]ﬂ E‘El Se!eclfon‘lecl _'J Hangezii j Islrument: BT-5350 Address: S8
=| € Auto calibiation [ Intercepl ¥ Blue [T Rad [V Green [ Mo [ Fit AZadr 08500
=1  Manual cafibiation No Yex Ho Yes Ne Yes StdErn: 05454
' Mix 1 uzer zamplex | Calibration view | Follow up ml
No. | DatebTmo | Pred % 150] | Le5%150]  [incloded]Uesd]Ouaty] Commert [ ﬂ
L 1 2005-01-01 01:00:01 612156 5124 Yoo Yer I
| 2 2005-01-01 D1:0G.(2 576689 5748 Yot Yes 2
| | 3 2005-01-01 0}:DC:03 522711 1 3175 Yer Yer 3
1 { 4 2005-01-01 01:00:04 576276 5785 Yor Yox 3
f1.5 2005-01-01 01:00.63 59,5444 58,49 Yeas Yes 10
1| € 20050101 01:00:05 5978 55> Yor Yoz
= 7 2005001 01:006:07 58,8755 58,3 Yar Yer
1|l s 2005-01-01 01:00-09 58,5676 58,79 Ho No
I 9 20050101 01:00:09 50,2944 58.2 No Ng
| e 2005.01-01 0%:00:10 09.4149 £8.56 Yar Yos
| n 2005-01-G1 01:02:16 58,840 15 Yot Yae
_ |
Displsg ey ————————— - 7~ Laat Calwin calbration ———
Showe quasiiy, [m* 'I Wy _-'~n-ru.-ra-ax-je—:| [ Hsde non-ured [T Hidz colston Lompies I Hide lafow up ssingies 20050529 14:35:27
|
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3.4 Pasta sample dala

® BTG 2007

/_
S
3.4.2 Copy sample data from an external program
I. Copy the sample data to be pasted into BT-Calibration from the external program.
This example shows how comments are copied from MS Excel for a}l included samples.
T
| Bl Edr View Inset Format Tools Dals Widow Heln Acobat '
DRI SRY A BE - @= £l D 7w =he SpE2|
B2 = =] Commer ipa zample | )
S
[==—A ] B SIS =T] == e e S T
1 Sample ne Comment '
12 i|Camment fot sample |
EX 2|Gomment forsample 2
] 3|Goammont for sample 3
5] 4|Cemment for sample 4 |
& S|Cammant for sample 5
j 6|Commant for sample 8
8 7 |Comment for sample 7 |
E 10|Commeni for semple g i
10 11 |Commant for sample
T phkcesr
12 B paae
(13 Paste Sorcal...
14 IT: -
'ﬁ Insevt...
G pelete. .
7] Ceer Contentz
! L st Comprt
2, C Eormat Cets
C £l  pasronts
éji ¥ Hyperinic...
- T8
35
28
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3.4 Paste sample data

3.4

T

Fig Edt View Instrument Heip

@_—g glil ﬂg S;G'h‘ﬁleﬂ ﬂ Flargnll _ﬂ | rubrorment: BT-5350 Address: 99

.3 Paste sample data into BT-Calibration

Select the rows into which sample data are to be pasted (in this example, all rows with Yes as value
in the /ncluded column}.

To select multiple rows, press and hold the CTRL key, and click on the rows you want to setect.
Alternatively, select a single row and use SHIFT+ARROW UP/DOWN to select adjacent rows,

Right-click on any of the selected rows.

In the pop-up menu that appears, click Paste selected rows (1).

-5350 Calibration - C\GFG@T-5350 Cohbration\Exomples\BY-5350 ex smpie databl = =10 x]

¢ Auto calibration
& Manual calibralion

™ Inmtercept  Blue ™ Red W Giecn ™ M ¥ Fir R2adi; 0,9500
Ho Yes Ho Yes Na Yos StdEmr:  0.5454

Hix 1 uzer samples | Calibration view | Follow up view |

Dale L Tima Pred (150} ‘ e A
1t 0 1t 3 }
20 |:|_r|| T
il |.||||,|j:

|

20050100 01:00:08

-
3!
I~ Display Mers = - — = =S ——————— Last LaM/in cafiation
Show quaily:  [All *| [T Hids nonvciuded ™ Hide nor-used [T Hide csfention samples ™ Hide fofow Up samples 2005-36-29 14:35:27
1
1
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3.4 Paste sample dale

Since the copied data consists of non-numerical characters, it is now pasted into the Comment column
as shown in the figure below.

ERINT -5350 € ol alion - CEATGAAT-5350 Calibration\Examples\BT-5350esampl=yls E . - 10 x|
Fie Edit Yew [nsrumsnt Help

hlél -ﬂj_ﬂ—él Solector:[Mik1  ¥] P.nngc'-ll > Imsvumere  BT.530 Adgor 90

@ " Auta calibration [ Intetcept & Blue ™ Red [F Gieen [ HNit @ Fit RZadi: 0.9500
| " Manual calibiation Mo Yes No Yex Ho Yer SwgErr:  D.5454
' Mix 1 user samples l Calibration view | Follow up view |
No. | Data k Time [ Pred (% 150) | Lebiz1zn) |inetuged]Used] Qualiy] Comment | i‘
1 2003-0).0) 01:00:81 61.2156 §1.24 Yer  Yer [ Commenlfat sample 1
F 2 2075-00-01 01:02.02 57.6583 57.48 Yer Yes 2 Coammaonllq¢ semple 2
il 3 2003-01-0n 01:00:03 57.2711 57.26 Yer Yer 3 Comment lor comple 3
Vo4 2005:01-01 01:00.04 57,6276 5783 Yer Yot 3 Comment lor cample 4
= 5 2005.0t-01 00:00:05 58,5444 5913 Yeor Yor 10 Comment [of tamphe 5
B 2005-01-01 0%.00:05 59,28 891 Yoz Yor Comment lof samle &
Z 7 200501-01 01:00:07 59973 59,19 Yor Yeu Comment lor rample 7
1| 8 2005-01-01 0Y:00:08 585678 53.79 He Ho
[ g 2005-01-01 D1:00:09 58,2844 532 No No
|| 10 2005-01-01 D1:00:10 534143 5856 Yor Yet Commend {ar zample 10
AN 1 2005-01-01 01:00:¥6 58,848 5355 Yex Yas Commant lor sample 11
B
-Display fess — —— ———— 1~ Last CalWin cakbiation —
Showmuety  [A) <] M FiEneimcuced [ Hidsnonuted [ ik cabualicn earscins I~ Hide fcfowe 1 camles 20050529 143527
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3.5 Delete samples

3.5 Delete samples

It is possible to delete samples from a calibration database, provided that the samples were not included
in the most recent calibration.

Samples that have been deleted from a calibration database are automatically deleted from the instru-
ment at the same time as the current calibration data is sent to the instrument. If no calibration data ex-
ists (that is, if no calibration has been performed), it is still possible to delete samples from the
instrument. However, it is important to be aware that if calibration data exists, it will always be sent to
the instrument when samples are deleted.

Samples are deleted for all mixes at the same time. It is not possible to delete samples for a single mix
alone.

This chapter provides an example of how to delete a sample from a calibration database as well as from
the instrument.

Numbers within parentheses in the body text refer to callouts in the picture(s) within the same section.

Index:

1. Open an existing calibration database . . .................... See section 3.5.1 on page 77

2. Delete a sample from the calibration database. ............... See section 3.5.2 on page 78

3. Delete the sample from the instrument ..................... See section 3.5.3 on page 79
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3.5 Delele samples

3.5.1 Open an existing calibration database

1. Start BT-Calibration and open an existing calibration database (described in section 1: User Interface
Overview).

An open database

TR0 T-5350 Calibration - C:ADTG\BT-5350 Calibratinn\Exaniples\DJ-5 380 example i

Ele £dt Vew [nsiromert (b

_Q,__\:Qjﬂ ﬂg:@g‘ Selecu_'m Mp: _'—]Ra-\go:h_zl Insinmenst BT-5350 Address: ﬁ-a

1
— |  Auto calibration [~ Inletcept @ Blua ™ Aed [¥ Green [° Mir [“ Fir R2ad;p 0.,9500
=] & Manual calibration Ne Yes Mo Yes Mo Yes StdEm;  0.5454
Mix 1 user tamplas f Calibrabon viae | Follow up Viuwl
No. | Dale & Ivme [ Fred (% 150) [ Lbreisol  [irchded|Used[Qua®y Comment [ j
CBE 2005-01-01 01:00.01 612156 6124 Yer  Yer |
1] 2 2005-01-01 01:00:02 575699 57 48 Yer  Yer 2
] 3 20060100 01:00.03 51270 572 Yes Yoz 1
] 2005-01-01 01:00.04 57.6276 5785 Yer Yer 2
] s 20050101 01:00:05 535444 58,33 Yeu  Yer 30
L] s 2005061 01:02:06 5376 59,71 Yer  Yas
] = 20050101 §1:0:07 509795 5919 Yer  Yas
N Z005-01-01 01:60.08 595575 5879 No Mo
| s 2005-00-01 03:00:04 59,2844 592 Ho  No
] 10 20050101 M:00:10 554149 5356 Yer  Yes
] o0 20050101 01:00:46 53848 5555 Yer  Yeu
=I|
Despley Rieis == Last Calwer caBoration
Showgualiy  [ab ~] [~ Hideronmcuded [ Hidenonuzed [ Hide calbuaion samples I™ Hids follow: up samples 20050623 14:35:27
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3.5 Delele samples

3.5.2 Delete a sample from the calibration database

1. Right-click on the sample you want to delete (in this exarnple, sample pumber 9).

2. In the pop-up menu that appears, click Delete sample ().

EXBT-5350 Calbration - C: \l]ls'un!-srisnI:altbrallun\l:xamplcs\m'—ﬁs.'ﬂ pample-datated: =]
Fla Fdt View Instrument  Help

_Qgﬁl——ﬂ’_{" Ely -Ecﬁn';n' Mix 1 T ngzm - Irttrument: BT-5350 Addiesss 99

J (" Auta calibratian [ Intercept [ Blue T~ Red ¥ Green [T Hip [ Fir RA2adj: 0,9500
& Manual calibration Ho Yes Na Yoz No Yer SitdEir:  0,5454
Mix 1 user samples | Cafiteation view | Fallow up view | :
Ho. | Data & Tims | Pred [%150) | teb[x150]  [inchuied] idlﬂuaﬂylﬂmwm | ]
it ¥ 2005-01-01 24:00M B.2156 B1.24 Year Yor
Vi 7 2005.01-01 01:00:02 57.6683 52.48 Yot Yor 2
] 3 2005-01-01 £1:00:03 57,2701 57.26 You Yor 3
4 2005-01-01 01:00:04 57.6276 5785 Yor Yoo 4
|1 5 050001 010005 585444 58.29 Yor  Yer 10
1 B 200501-01 01:00.06 59.26 92 Yor Yor
'__] 7 2005-01-01 100,07 53,9796 5919 Yar Yes
bl o 2005-01.01 Gi:0%x08 $8,5678 279 Ho Ho
¥ s 2005-81-01 01:00.05 58,2844 58.2 Mo
] 1 20500100010 58,4149 5.5 Yor Yol Copytorang: '
£ k! 200501-01 01:00.38 58,848 5855 Yes |Lrckler ity 2
11 paste|selected rows.
|
‘ Diplay Mers Lasl Cahwin cafbraton -
Show quaity, IAJI 'I [~ Hide man-nciided T~ Mids nonused T Hide caitusticn samples 7| Hids fciiow L samples 2005-06-29 1435:27

1
3. Inthe dialog box that appears, click Yes to confirm deletion of the sample.
Confirm Tl - X]

v Are you sure you want to delete sample number 9

M2053/1en BT-Calibration Step-By-Step Insiructions
© BTG 2007



3.5 Delete samples

3.5.3 Delete the sample from the instrument

Deletion of the sample from the instrument can only be performed at the same time as a calibration is
sent to the instrument.

1. In the toolbar, click the Send to instrument button (1).

Fite Edit Wiew Instrument Help

2. Inthe dialog box that appears, select desired mix to send calibration data for (2), and click the Send
hutton {3).

2 3
Send toinstrument | E X
— Data lo send | !
Selection: l " ﬂ I
Send | ‘ Carcel |

3. Check that correct COM port (4), range (3), and instrument address (6) are specified in the send
data dialog.
If you don't know the instrument address, you can search for connected instruments by clicking
Scan (8). All connected instruments will be listed, together with their addresses, in the Status area
(9). Double-clicking on an instrument address in the Status area will copy it to the address field (6).

4. Click Send (7).

[E Send calibration data £o instrument:=" S x|
NewAddrass Help

—Selup; rStalus:
Searching.... ,“_‘J
4 Compoit [ ~| Addr.: 39 BT-5350 BT-TAG
Range: rl1 -
g || Address: |99 M Scan
o send | [ X dore |
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3.5 Delale samples

If calibration data exists, it is sent to the instrument. At the same time, the sample is deleted from the
instrument, which is indicated in the status area by the text “Removing “deleted” samples. This might
take some time” (10). When the deletion is completed, “OX.”” will appear in the status area.

Notel If an error message is displayed in the status area, consult section 4: Trouble Shooting.

EE Send calibration data to instroments x|
Newaddress Help

—Selup: rSlatus; —
Serial no: 12345/12/34 :_‘
Comport: |2 'I 'Writing data to instrument.._..
Hix 1, Range T: DK.
Bange: |'I VI Removimg “deleted” samples.
I This may take some time...
Address: (39 a4 Scan OK. ‘
=

sor | oo |

|
10

5. Click Done to return to the BT-Calibration main window.,
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3.5 Dalete samplas

4 Trouble Shooting

This chapter covers trouble shooting related to communication between BT-Calibration and connected
instruments. [f something goes wrong when BT-Calibration tries to send data to, or read data from, the
instrument, an error message is displayed in the status area of the Read Data and Send Data dialogs.

All error messages that can appear are presented in the following table, along with probable causes and

suggested solutions.

For detailed descriptions of the Read Data and Send Data dialogs, see seclion 1.9: Read Data Dialog

and section 1.10: Sernd Data Dialog.

Efror Message

Probable Cause.

Solution

Error; Not the same instmméﬁt
typel

The open calibration dalabase
is created foranotherinstrument
type than the selected
instrument

Mzke sure that the selecled
instrumeni is of the same
instrument type as the open
calibration database is created
for

[Error: Instrument nol supporied|

The selecied instrument is not
supported by BT-Calibration.
The Program only supporls
instruments of the type BT-5350
and BT-5400.

Make sure that the selected
instrument is of a suppored

lype

|
Errar! Unable to open COM n

The COM port used is either
occupied, not available or
hroken

Close any application that
occupies the COM port or
connect the instrument to
another COM port

Comm error: No response

Wrang instrument address
specified

Scan for connected instruments
and specify an instrument
address from the list of
connected instruments

Eonnection cable loose or not
connecied

Check the cable connection to
the instrument, as well as fo the
computer

The instrumenl is switched off or
has no power supply

Make sure the instrurment is
swilched on, and check the
power supply connections

The instrument is faulty

See the trouble shooting section
of the instrument manua!

Comm error. Could not read/
write lo table

Incompatible version of the

connecled instrument

Close and restari the program or
restart the computer

M2053/1en
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3.5 Delete samples

Comm error: No application
data allocated

Comm error: Could not allocate
memory

Comm error: Could not init FIFO

Comm error: Could not get
record from FIFO

Comm error: Can't set RTS
control

Comm error: Port number too
big

Comm error: Aiready initialized
by other process

Comm error: An unknown error
occurred

Internal program error

Close and restart the program or
restart the computer

M2053/1en
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Disclaimer

The contents of this document are subject to revision without notice due to continued progress in methodology,
design, and manufacturing. BTG shall have no liability for any error or damages of any kind resulting from the use of
this document. @ BTG 2007.

BTG Instruments AB
P.0. Box 602
SE-661 29 Siffle
Sweden
Phone: +46 533 426 00
www.btg.com

= BTG Instrumenis AB
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1.1 - General

1 Product Introduction

1.1

General

The BT-5400 is designed for monitoring pulp bleaching in distributed control,
supervisory or stand-alone applications. Due to a unique method of measuring
brightness and a user-programmable algorithm, the BT-5400 can calculate
compensated brightness signals that consider variables and inputs from a
variety of process measurements.

The BT-5400 is available in a UV (Ultra Violet) light source variant for
measurement of fluorescence.

There are five analog output signals specifically designed for brightness and
color measuring, including ERIC (Effective Residual Ink Count) and
flourescence (UV).

BT-5400 is a part of the BTG's “smart transmitter” product line. It is an
intelligent, microprocessor-based transmitter that, in conjunction with the
hand-held terminal SPC-1000, can be connected at any point on the 4-20 mA
output signal loop.

Calibration is done using a PC software, called BT-Calibration.

The BT-5400 is mounted through a ball valve assembly (SS 2343 or titanium
grade 2) to a weld-in stud or FRP stud. The BT-5400 can be used to measure
brightness and color in all types of bleaching process. It is suitable for both
mechanical pulps (TMP, CTMP, groundwood), and chemical pulps (kraft), and
in recycled fiber deinking.

When brightness measurements are used to control chemical additions,
variations in reaction rate due to changes in temperature, pH and chemical
concentration become more important. Changes in reaction parameters must
be compensated. Time effects such as production rate and stock flow must
also be taken into account. The BT-5400’s built-in temperature transmitter can
be used for brightness signal compensation, temperature control or merely
observation purposes.

M2067/1en
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1.1 - General

Fig 1 BT-5400 probe

1.1.1 Measuring Principle

Pulp properties is measured at four (five for UV) discrete wavelengths. This is
done by pulsing four (five for UV) groups of LEDs which are exemplary light
sources thanks to their longevity, predictable beam pattem and
monochromatic output, therefore no need for rotating color filters and motors.
Color, brightness, ERIC, and flourescence (UV) with their different requirement
on applied wavelength can be measured. In BT-5400 the four wavelengths can
be combined to find the optimum correlation to lab in a specific application.

Light from the LEDs is directed into the process stream via flexible transmitting
fiber optics. It passes through the probe window and is diffused by the pulp or
other medium. The scattered light is then gathered by receiving fiber optics
and conducted to a photo detector.

Optical feedback and software control routines, based on the tried and tested

BTG 4-Beam™ Principle that minimizes drift due to temperature or aging of
optical components, enable continuous compensation for changes in process
temperature and allow for inevitable degradation of signal sources and
detectors. These active equalization techniques give the signal stability
needed.

The UV-channel in the BT-5400 UV measures fluorescence, which may
appear from FWA (Fluorescent Whitening Agents) present in the pulp. An
optical filter is used in front of the detector transmitting only the part of the
emitted UV-light which is reflected in the visible wavelength region. Thus, the
part of the UV-light which is reflected as UV is removed. Subsequently, pulps
without FWA will have a measured signal at zero, or very close to zero, for the
UV channel.

source/detector
arrangement
BT-5400 UV
@ Detectors
O Blue sources
@ Red/Green sources
@ UV sources
O IR sources
BT-5400 IR
2 BT-5400 Product Introduction M2067/1en
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1.2 - Technical Data

)

1.2 Technical Data

General

Manufacturer
BTG, Siffle, Sweden

Quality Assurance
IS0 9001

Product Safety
Fulfills all relevant CE, UL, and CSA standards.

Functional Specification

Measuring Data

Measuring Range
Approx. 5-96 ISO

Temperature Measurement
Process temp. accuracy +0.8°C/1.5°F
Internal temp. accuracy £1°C/1.8°F

Damping
Mean value of 0-40 measuring cycles.

Measuring Cycle
AN Maximum 6 s

Event Log

Maximum 40 events are stored.
Signalling Data

Alarm Signal

Output signal at measuring span limits.
Also accessible via the communications link.
Vibration Testing

Resonance Frequency

160-170Hz and 450-500Hz within 4-600Hz
Source Data

Light Source

Light emitting diode

Detector Data

Photo Detectors
Photodiode (semi-conductor)

C

M2067/1en BT-5400 Product Introduction
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1.2 - Technical Data

Process Specification

Process Limits
ANSI 150
PN 16

Process Temperature Limits
5-120°C (41-248°F)

Ambient Temperature Limits
0-50°C (32-122°F)

Performance Specification

Repeatability
+£0.31SO

Reproducibility
+0.41SO

Temperature Effect
< -0.05 ISO per °C (°F=°Cx1.8)

Physical Specification

Probe

Degree of Protection
IP 65/ NEMA 4x

Material

Stainless steel S52343 with EPDM O-rings

Titanium grade 2 with Kalrez O-rings
Window Material

Sapphire

Electronic Housing Material

FRP

Probe Weight
Stainless steel: 6.3 kg (14 Ib)
Titanium: 5.0 kg (11 Ib)

Valve Assembly Welght
Stainless steel: 5 kg (11 1b)
Titanium: 4.3 kg (9.5 Ib)

Storage Temperature
Minimum: -20°C (-4°F)
Maximum: 70°C (158°F)
Junction Box

See section 8.1.2.

BT-5400 Product Introduction
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1.3 - Dimensions and Mounting

1.3

Fig 2 BT-5400 Dimensions

Min. @& 100
((:" (4

Flow direction

Dimensions and Mounting

M2067/1en
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1.4-

Type Sign Explanations

Fig 3 Type sign

1 4 Type Sign Explanatlons

\

B-rG BTGlmmnu«‘\:AB 8\
EOE o A
N1619

TYPE (]
1 J—_ BT-5400 UV/IR 1234567 -4

~

WET PARTS MADE OF

IN 1.4436/AISI316

PRESBURE BPECIFICATION
3 J— PN16 SAPPHIRE/EPDM | 5

. Transmitter model

UV or IR type.

. Wetted parts made of

Stainless steel SS2343 (AIS] 316 SS, DIN 1.4436) or
Titanium grade 2.

Pressure

PN 16 = Pressure class rating.
Manufacturing number

BTG internal product identification number.

. Glass and rubber quality in wetted parts

Probe window = Sapphire.
EPDM = O-rings for stainless steel, pH 8-14.

Kalrez = O-rings for Titanium

. CE-marking

The BT-5400 is approved according to CE directives.

. C-TIC marking

The BT-5400 is approved according to Australian
C-TIC N1619 directives.

. Warning sign

The device is designed for industrial use. Installation, handling and ser-
vice must only be carried out by trained and authorized personnel and ac-
cording to relevant standards. Read the manual for detailed information
and pay special attention to the waming signs!

. Manufacturer

BT-5400 Product Introduction M2067/1en
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2.1 - General

2 Safety Instructions

2.1

General

These safety regulations are based on a risk analysis carried out in accor-
dance with the requirements of relevant CE directions in order to comply with
European standards for CE marking.

In practice, an operating brightness transmitter is only hazardous while covers
are removed during installation and service.

Read these safety regulations before installing the transmitter. Follow the reg-
ulations when installing the transmitter, starting up and when carrying out ser-
vice, Use warning signs for safety information!

Mounting parts, such as the weld-in stud, are dealt with in accordance with the
pressure vessel standards of the countries in question.

Always take precautions when handling equipment in pressurized pipes.

All installation, operation, service, and other handling must be carried out by
trained and authorized personnel and according to valid standards.

NOTE!
Follow this manual for all installation, operation, and service.

NOTE!
For good personal and functional safety: Use only parts which have been
manufactured or approved by BTG

M2067/1en
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2.2 - Conventions

2.2 Conventions

The following conventions are used in this manual:
* DANGER!

A DANGER! admonition is used when there is a hazard with a risk for inju-
ry or possible death to a person.

*+ WARNING!

A WARNING! admonition is used when there is a risk for damage to pro-
gram, device, machine, sampler and so on.

+ CAUTIONI

A CAUTIONI admonition is used when there is a risk for system failure,
service interruption, disturbances to plant operation, a measuring applica-
tion and so on.

The admonitions above are hierarchic. A DANGER! admonition includes the
possibility of both a WARNING! and a CAUTIONI admonition.

BT-5400 Safety Instructions M2067/1en
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2.3 - Safely Regulations

/N DANGER
CHECK PIPES!

Rk for camesive.
ioaic, 6T agnressivo
1 quids or gases

wiity high proesuie or
high femperalure.

A DANGER

Hazardous voltage
in tho equipment

/N DANGER
CHECK PIRES!

Rtk for carmasive,
faxit. ardagmassiva
honeds oF gases
witt BIph prossura ar
G.ph fempeiure.

A DANGER
Hazardous voltage
| | in the equipment

Safety Regulations

2.3.1 Safety Regulations for Installation

All welding mus! take place in accordance with current standards and regula-
tions.

All handling of electrical units must take ptace in accordance wilh current stan-
dards and regulations. The junction box should only be connected by a guali-
fied electrician in accordance with instructions. The ground should be
connected safely and be checked. Il should be possible to switch off the volt-
age in the distribution cenler. A clear warning, such as a sign, should let other
people know that work is in progress and that the switch must not be touched.

2.3.2 Safety Regulations for Service

Al handling of eleclrical units must take place in accordance with current stan-
dards and regulations. The junction box should only be connected by a quali-
fied electrician in accordance with instructions.

Before removing the probe [rom the valve assembly, verify that the valve is
closed. Hot or corrosive liquid that leaks out while under high pressure may
cause serious chemical bum injuries?

M2067/1en
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2.4 - CE declaration

2.4 CE declaration

When using the units in other combinations than tested for, BTG can not guar-
antee the CE directive conformity.

The units in combination with customer installed external devices may conform
with EMC and safety requirements when properly installed and using an ade-

quate CE marked equipment.

The system operator is responsible for the CE directive conformity. The
conformity must be verified by inspection.

Manufacturer’s Name
Mannfacturer’s Address

declares that the product:

Product Name

Model Number

complies with the amendments and
requirements of the:

and conforms with the following product
standards and the PED conformity assessment
procedure

Safety

LVD
ETL Reg. No. 401689
Low Voltage Power Supply

EMC

PED

CSA/CRN 0C11058.5

WEEE
RoHS

Quality System

Siffle,
March 2007

CE Declaration of Conformity

According to EN 45014

=bl0

RASING YOUR PRODUCTIVITY

BTG Pulp & Paper Sensors AB
P.O. Box 602 S- 661 29 SAFFLE, Sweden

Brightness Transmitters
BT-5300/BT-5400

Low Voltage Directive 73/23/EEC
EMC Directive 85/336/EEC

PED Directive 97/23/EEC

RoHS 2002/95/EC

WEEE 2002/96/EC

EN ISO 12100-1

EN 61010-1
CAN/CSA-C22.2 No. 1010.1-92
NEC Class 2/1EC 60950/1EC 60601

EN 61000-6-4:99
EN 61000-6-2:04

Pressure equipment for piping.
In accordance to Article |,

Table 9, art.3 (3), Annex 11
(Sound eng. practise)

Must not bear CE-marking
Sluis valve device acc. to ASME

-n.a.-, not Annex |
-n.4a.-

1SO 9001
monitored by
Lloyd's Register Quality Assurance

b d—

Anders Hjort, MD

BT-5400 Safety Instructions
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3.1 - Unpacking

3 Installation Instructions

3.1

3.2

Unpacking

The following is included in a BT-5400 delivery:

1. 1 x Measuring probe

1 x BT-5400 test report

1 x Reference kit

1 x Ball valve

1 x Brace

1 x Block wrench (17 mm)

1 x Weld-in stud

1 x Transmitter cable

1 x JCT-1100 electronics box

1 x Hand held terminal, SPC-1000
. 1 x User manual

. 1 x BT-Calibration installation CD

©X N AN

P S N
N O

Welding Instructions

3.2.1 Stainless Steel Weld-in Stud Installation

NOTE!
Pipe thickness shall not be more than 15 mm.

M2067/1en

BT-5400 Installation Instructions
© BTG 2007
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3.2 - Welding instructions

CHECK PIPES!
Rixk for eartroslee,
Ioxlc. or angressive

liquids orogazes
wilh high pressuzaar
kigh 1emperalues.

Use protective
clothing

--m Q=Hin. 15 mm (0 §7)
w=Max, 15 mm (0.67)
X=T1mm 248
¥=ip*

Z=hdm, 1060 mm (3.97)

12
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3.2 - Welding Insiruclions

3.2.2 SMO 254 and Titanium Weld-in Stud
Installation

NOTE!
Pipe thickness shall not be more than 15 mm.

CHECK PIPES!
RIsk lar corrayive,
Tanie, or agressive
Iquids of §336s
wilh high piessure o
gl temperalure.

Use protective
clothing

1] ~
%Q‘L"
-
4
Y
X
X=£51m (2 27)
Y=70*

7]

-
A,

M2067/1en

BT-5400 Installation Instructions
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1.2 - Welding Inslruclions

3.2.3 FRP Stud Installation

NOTE!
Pipe thickness shall not be more than 15 mm.

CHECK PIPES!
Rish far carrosiva,
foxzie, ar Aggressive
liguids argases
wiith high piesiare or
high lempsralure.

Use protective
clothing

2]

1
'
:
' 1:5 -‘ -
D=4Z2mm 1 *
(17} ‘\‘
t
'
t

oy

- -: Q=M. 15 mm (0.5°)
Waklax 15mm {06}
X=Ttmmn (2 8)
¥=T0"
2=Min 100 enm (31 97)

7z

B

£z

.
//
3 4
[SUTSTORERY

i\v:\iﬁ{“_\_‘
Ry R

Cadere,
",,,u B,

14
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3.3 - Mountlng instructions

3.3 Mounting Instructions

3.3.1  Mounting the Sluice Valve

Tools required:

Spanner

3.3.2 Mounting the Brace

Tools required:

Spanner
Weld equipment |

M2087/1en

BT-5400 Installation Instructions 15
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3.4 - Connection Instructions

3.3.3 Mounting the Probe

Tools required:

Spanner

Parts required:

1 x Sealing kit, Article no. 84514280

3.4 Connection Instructions

3.41 Electric Connection

See section 8.3.

16
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4.1 - Hand-held Terminal SPC-1000

4 Operation Instructions

4.1 Hand-held Terminal SPC-1000

For more information about the SPC-1000, see section 7.4.

M2067/1en BT-5400 Operation Instructions
© BTG 2007
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4.2 - Commissioning

Fig 4 Electronics box

1 Power bution
2 SPC-1000 connection

4.2

Commissioning

421 Startup

When you are confident that your BT-5400 has been correctly installed and
you are ready to power up the sysiem for calibration andfor testing, you should
run through this brief check list befare powering up. Using this list can help
ensure trouble-free inilialization of your system.

NOTE!

To ensure that the ball valve assembly and the probe are cosrectly installed and
free from leakage it is recommended that you pressure test the system with
water.

The pressure should be kept higher than the rating according to applicable
regulations.

1. Ensure that the sysiern is turned OFF before attaching the system cable to
the transmitler.

NOTE!
Tighten the system cable contact securelyl

2. Check all wiring.
3. Install the brightness transmitter BT-5400.

4, Remove the lower cover of the electronics box, power up the fransmitler,
and reattach the cover.

5. Connect the SPC-1000 hand-terminal to the front of the eleclronics hox
and power up the SPC-1000.

6. Press BT-5400 (version 1.0 and higher) to enter the BT-5400 main man.

7. Press Read data fo make sure the transmitter and the SPC-1000 are
synchronized.Use analog output 1 for brightness {blue LED),

8. Press the Yes button. |
9. Wait 3-5 minufes.

10, Check that Edit range butlon is 1 and that the square in the lower right
hand corner of the SPC-1000 shows A.out 1.

18
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4.2 - Commissioning

11. Find out the expected brightness in the process.

12. Look at the square in the lower right hand comer. Read the ISO value. Add
an offset so that the output signa! agrees with the brightness expected in
the process.

13. Press the Offset button .
14. Enter the calculated offset value and press the Enter/Menu button.
15. Press the Send data button and then the Send change button.

16. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

4.2,2 Set Time, Date and Supply Frequency

. From the main menu, press Configure button.

. Enter code 5400 and press Enter/Menu button.

. Press Config.setup.

. Press Set clock.

. Enter the correct date and time and press the Enter/Menu button.

. Check that the correct supply frequency is set (50 or 60 Hz), or edit by
toggle the Supply freq. button.

. Press the Send page button and then the Send change button.

. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

o O A~ W=

~
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4.2 - Commissioning

4.2.3 Select Range or Alarm Function

It must be decided if external measuring range selection inputs or alarm output
is needed in the BT-5400 application. The two functions share the same
connection points in the JCT-1100 and one must be selected if to be used.

If range inputs are selected this means that the BT-5400 uses two external
range selector inputs to select measuring range (pulp quality). In this case, no
alarm output exists.

If alarm output is selected, this means that external measuring range selection
is not possible, but can be done manually from the SPC-1000 if needed.

1. From the SPC-1000 main menu, press Configure button.
2. Enter code 5400 and press Enter/Menu button

3. Press Config.setup.

4. Press Range button.

NOTEI
The Range button is only visible if Mode is set to ALARM.

In this case the BT-5400 is configured to handle an alarm output.

Depending on the chosen function, the white eight-pole connector on the
circuit board inside the BT-5400 has to be placed accordingly, in either Alarm
or Range position. Open the BT-5400 casing to get access to the connector.

From the SPC-1000 main menu, press Configure button.
Enter code 5400 and press Enter/Menu button

Press Config.setup.

Select the desired funtion with Mode.

. Send changes to BT-5400 by pressing Send page button and then the
Send change button.

6. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

I N

NOTE!
Default setting at delivery is Range.

BT-5400 Operation Instructions M2067/1en
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4.3 - Precalibration

4.3

Precalibration

This section describes the procedure for precalibration and how to check the
reference calibration of the BT-5400.

Since the UV-channel measures only the fluorescence component of the
reflectance, it must be calibrated using a different reference than the other
channels; a fluorescent paper. For the ‘high' reference, this paper is put on the
probe tip with the common reference cylinder then put on top of it, and for the
‘low’ reference the dark side of the reference is used, without the paper. The
value to be used for the ‘high’ reference thus is the fluorescence component of
the brightness of the standard fluorescent paper, typically approximately 10 %
ISO, and the value for the ‘low' reference is zero, corresponding to no
fluorescence.

4.3.1 Calibrate using Reference

This section describes the procedure for precalibration of the BT-5400 using

reference cylinder with high and low brigthness. For the BT-5400 UV variant

the UV-channel uses a fluorescent paper to add on the reference for the high
level of brightness.

Prerequisites:

+ BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

. Remove the BT-5400 from the process.

. Wipe the probe window with a cotton cloth.

From the SPC-1000 main menu, press Calibr. button.

Enter code 5400 and press Enter/Menu button.

Press the Ref.Calib. button.

Put the reference with the highest ISO value on the probe tip.

e

NOTE!
The side with the white plastic inside the reference cylinder is the highest 1ISO
value.

7. Wait two minutes for the signal to stabilize.

8. Press Next Column button until the cursor is placed in the High probe
column.

8. Check that the signal is stable, then press Copy meas button to copy the
measured signal to the High probe column.

10. Press Next row button.

11. Check that the signal is stable, then press Copy meas button to copy the
measured signal to the High probe column.

NOTE!
For the UV -channel use a fluorescent paper from the black plastic box on the
probe tip and the reference cylinder on top of the paper.

12. Repeat step 8 and 9 until measured signals are registered for BLUE, RED,
GREEN, N.IR, and F.IR/UV in the High probe column.

M2067/1en
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4.3 - Precalibration

13. Press Next Column button once so the cursor is placed in the Lab column.
14. Press the Edit button.

15. Enterthe high ISO value noted in the test report (Reference measurement
Lab) for the reference. Press Enter/Menu button
(for the UV-channel the value with the fluorescent paper).

16. Press Next row button.

17. Enter the high 1SO value noted for the reference. Press Enter/Menu
button.

18. Repeat step 14 and 15 until all Lab values are entered.
19. Press the Send button and then the Send change button .

20. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

21. Tum the reference cylinder on the probe tip so the lower ISO value is used.
22. |f used, put the fluorescent paper back into the black plastic box.

NOTE!

The side with the dark plastic inside the reference cylinder is the lower 1ISO
value.

For the UV -channel the fluorescent paper is not used for the lower value.

23. Wait two minutes for the signal to stabilize.

24. Press Next Column button until the cursor is placed in the Low probe
column.

25. Repeat step 7 to step 18. Note that when entering Lab values the Low
reference values must be used, from the test report (Reference
measurement Lab).

26. Mount the BT-5400 in the process.

22
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4.3 - Precalibration

4.3.2 Check Reference Calibration

Prerequisites:

« BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

« All Meas Probe values + M.temp have been noted.
1. Remove the BT-5400 from the process.
2. Wipe the probe window with a cotton cloth.

NOTE!
Warm probe and a cold reference can lead to condesation on the probe
window.

3. From the SPC-1000 main menu, press Ref.Check button.
4. Put the reference with the highest ISO value on the probe tip.

NOTE!

The side with the white plastic inside the reference cylinder is the highest ISO

value.

For the UV -channel use a fluorescent paper from the black plastic box on the

probe tip and the reference cylinder on top of the paper.

5. Wait two minutes for the signal to stabilize.

6. Compare the Meas.Probe value with the High Probe value,
Maximum difference should not exceed £0.5 ISO.

7. If used, put the fluorescent paper back into the black plastic box.

NOTE!

The side with the dark plastic inside the reference cylinder is the lower ISO
value.

For the UV -channel the fluorescent paper is not used for the lower value.

8. Turn the reference on the probe so the lower ISO value is used.
9. Wait two minutes for the signal to stabilize.

10. Compare the Meas.Probe value with the Low Probe value.
Maximum difference should not exceed 0.5 ISO.

NOTE!
If the values differ more than 0.5 ISO, check the probe window for dirt or

condensation and repeat this check. If the values still differ, do a new reference

calibration.

M2067/1en
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4.4 - Configure

4.4

Configure

This chapter describes how to configure the BT-5400 for brightness, ERIC,
lightness, redness, yellowness, and if applicable UV -measurement.

441 Configure Brightness Measurement

Prerequisites:

« BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

» Reference calibration and reference check have been performed.

NOTE!
To demonstrate the brightness configuration process, hypothetical lab samples
are used with a lab value of 80 ISO

1. Take a physical sample for lab analysis.

2. On the SPC-1000 view A.out1 (MIX, that means blue led) and read the
measured value.
Example: 40 ISO

3. Calculate the difference between the lab value and the measured value.
Example: 80-40= 40 I1SO.

Press the Offset button.

Enter the calculated offset value. Example: 40.

Press the Enter/Menu button.

Press the Send data button and then the Send change button.

Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

® N oo s
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4.4 - Configure

4.4.2 Configure ERIC Measurement

Prerequisites:

« BT-5400 has been mounted and in contact with the process for at least
three hours and has the same temperature as the process.

« Reference calibration and reference check have been performed.

NOTE!
To demonstrate ERIC configuration, hypothetical lab samples are used with a
lab value of 300 ppm.

From the SPC-1000 main menu, press Configure button.
Enter code 5400 and press Enter/Menu button.

Press Config.setup button.

Choose an analog out signal. In this example A.out 2 is used.
Toggle the A.out 2 button until MIX is selected.

. Toggle the Unit button until PPM is selected.

. Enter the following values:

No oA ®wN

Mix BLUE 0
Mix RED 0
Mix GREEN 0
Mix N.IR -20
Mix FIRUV 0
Offset 1000

8. Press the Send page button and then the Send change button.

9. Enter the code 42600 and press the Enter button (only needed if send
code is ON).

10. Press the Menu button three times to go back to the main menu.
11. Take a physical sample for lab analysis.

NOTE!
The same lab sample can be used to configure brightness, ERIC, lightness,
redness, and yellowness measurements.

12. View A.out 2 and read the measured value. Example: 1200 ppm

13. Calculate the difference between the lab value and the measured vaiue.
In the example here the lab value was 300 ppm with an offset of 1000.
The offset is then calculated as 1300-1200=100 ppm.

14. Press the Offset button.

15. Enter the calculated offset value. Example: 100.

16. Press the Enter/Menu button.

17. Press the Send data button and then the Send change button.

18. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

M2067/1en
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4.4 - Configure

4.4.3 Configure Lightness Measurement (L*)

Prerequisites:

« BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

- Reference calibration and reference check have been performed.

NOTE!
To demonstrate lightness configuration, hypothetical lab samples are used with
a lab value of 70.

. From the main menu, press Configure button.

Enter code 5400 and press Enter/Menu button.

. Press Config.setup button.

. Choose an analog out signal. In this example A.out 3 is used.
Toggle the A.out 3 button until MIX is selected.

. Toggle the Unit button until no values are selected.

. Enter the following values:

N O oA BN

Mix BLUE 1
Mix RED 0
Mix GREEN 0
Mix N.IR 0
Mix FIR/UV 0

8. Press the Send page button and then the Send change button .

9. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

10. Press the Menu button three times to go back to the main menu.
11. Take a physical sample for lab analysis.

NOTE!
The same lab sample can be used to configure brightness, ERIC, lightness,
redness, and yellowness measurements.

12. View A.out 3 and read the measured value. Example: 10

13. Calculate the difference between the lab value and the measured value.
In the used example the lab value was 70.
Then the offset is calculated as 70-10=60.

14. Press the Offset button.

15. Enter the calculated offset value. In the used example 60.

16. Press the Enter/Menu button.

17. Press the Send data button and then the Send change button.

18. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

26
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4.4 - Configure

4.4.4 Configure Redness Measurement (a*)

Prerequisites:

+ BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

« Reference calibration and reference check have been performed.

NOTE!
To demonstrate redness configuration, hypothetical lab samples are used with

a lab value of -0.5.

From the main menu, press Configure button.

Enter code 5400 and press Enter/Menu button.

Press Config.setup button.

Choose an analog out signal. In this example A.out 4 is used.
Toggle the A.out 4 button until MIX is selected.

Toggle the Unit button unti! no values are selected.

Enter the following values:

No o koD

Mix BLUE 1

Mix RED -1
Mix GREEN 0
Mix N.IR 0
Mix F.IR/UV 0

8. Press the Send page button and then the Send change button.

9. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

10. Press the Menu button three times to go back to the main menu.
11. Take a physical sample for lab analysis.

NOTE!
The same lab sample can be used to configure brightness, ERIC, lightness,
redness, and yellowness measurements.

12. View A.out 4 and read the measured value. Example: 0.0

13. Calculate the difference between the lab value and the measured value.
In the example here the lab value was -0.5.
The offset is thus calculated as -0.5-0=-0.5.

14. Press the Offset button.

15. Enter the calculated offset value. In the used example -0.5.

16. Press the Enter/Menu button.

17. Press the Send data button and then the Send change button.

18. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

M2067/1en
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4.4 - Configure

445 Configure Yellowness Measurement (b*)

Prerequisites:

» BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

» Reference calibration and reference check have been performed.

NOTE!
To demonstrate yellowness configuration, hypothetical lab samples are used
with a lab value of 7.0.

. From the main menu, press Configure button.

. Enter code 5400 and press Enter/Menu button.

Press Config.setup button.

Choose an analog out signal. In this example A.out 5 is used.
Toggle the A.out 5 button until MIX is selected.

Toggle the Unit button until no values are selected.

Enter the following values:

N A~MODNS

Mix BLUE 1
Mix RED 0
Mix GREEN -1
Mix N.IR 0
Mix FARUV 0

8. Press the Send page button and then the Send change button.

9. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

10. Press the Menu button three times to go back to the main menu.
11. Take a physical sample for lab analysis.

NOTE!
The same lab sample can be used to configure brightness, Eric, lightness,
redness, and yellowness measurements.

12. View A.out 5 and read the measured value. Example: 0.0

13. Calculate the difference between the lab value and the measured value.
In the example here the lab value was -0.5.
The offset is thus calculated as 7.0-0=7.0.

14. Press the Offset button.

15. Enter the calculated offset value. Example: 7.0.

16. Press the Enter/Menu button.

17. Press the Send data button and then the Send change button.

18. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).
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4.4 - Configure

44.6 Configure UV Measurement

Prerequisites:

« BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

« Reference calibration and reference check have been performed.

NOTE!
To demonstrate UV measurement configuration, hypothetical lab samples are
used with a lab value of 8 % ISO.

1. Take a physical sample for lab analysis.

2. From the SPC-1000 main menu, press A.out until 5 is selected.
A value of 9.5 % ISO is presumed.

3. Calculate the difference between the lab value and the measured value.
In the example here the lab value was 8.
The offsst is thus calculated as 8-9.5=-1.5.

. Press the Offset button.

. Enter the calculated offset value. Example: -1.5.

Press the Enter/Menu button.

Press the Send data button and then the Send change button.

. Enter the code 42600 and press the Enter/Menu button (only needed if
send code is ON).

® N O O
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4.5 - Operation

O

4.5 Operation

4.5.1 Enter Main Menu

1. Switch on SPC-1000.
2. Press BT-5400 (version 1.0 or higher).

It is recommended to turn off the communication between the JCT-1100 and
the BT-5400. Analog out 4 and 5 will be disabled to ensure trouble free
communication between SPC-1000 and the BT-5400.

4.5.2 Read Data from BT-5400 to SPC-1000

1. Read data flashes in the main menu to indicate that data in the SPC does
not correspond with data in the instrument.

2. Press Read data button.
3. Press Yes button.

4. Communication between the SPC-1000 and the instrument is now
established and can take approx. 3-4 min. to complete (shown by a
progress bar). If communication with the instrument doesn't work - see
SPC-1000 error message or troubleshooting.

@, 4.5.3 Configure Tag

Press Configure button.
Enter code 5400 and press Enter/Menu button.
Press Tag.

. Enter tag number, for example 35A1345.

Press 3, wait two seconds and the cursor will jump to the next position.
Press 5. Press 1ABC twice for letter A, this must be done within two sec.
Continue entering the tag number and press Enter/Menu once again when
completed.

5. Select Config. setup button. (Send page button flashes if the tag number
is altered.)

6. Press Send page button.
7. Press Send change button.

8. Enter code 42600 and press Enter/Menu button (only needed if send code
is ON). Communication between the hand terminal and the instrument is
established and the latest changes have been sent.

>N

4.5.4 View Analog Output Signals

1. Press Menu button to enter the main menu.

2. In the large square to the right you see A.out 1.
By pressing the square you can scroll between analog output signals 1 to 5.
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4.5 - Operation

45.5 Take Samples
4.5.51 JCT-1100

Prerequisites:

+ BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

< Reference calibration and reference check have been performed.

1. Press the Sample button on the JCT-1100.
The sampling process starts. Default value are five samples.

2. While the sampling process is ongoing, take a physical sample for lab
analysis.

3. When the sampling process is finished the display will show SAMPLE
SAVED.

4. Press Enter button to show the date. Note the date.
5. Press Enter button again to show the time. Note the time also

8. Press Enter or any other button at this stage will finish the sampling
procedure.

7. Save the sample (0-100). Press Enter.

8. To use the saved samples for calibration, the PC-software BT-Calibration
is available from BTG.

4552 SPC-1000

Prerequisites:

» BT-5400 has been mounted and in contact with the process for at
least three hours and has the same temperature as the process.

+ Reference calibration and reference check heve been performed.
« On the JCT-1100 communication must be OFF.

From the BT-5400 main menu on the SPC-1000 press the Calibr. button.
Enter code 5400 and press Enter/Menu button.

Press Take sample button.

Select the nurnber of samples by pressing Avrg. of repeatedly.

Press Take sample. Collect a pulp sample from the line for lab evaluation
at the same time.

8. Ifthe sample is OK, press Accept. (If not OK, press Discard and take a
new sample). The value is now stored in the BT-5400.

7. Repeat steps above until the desired number of samples has been taken.
8. When finished, press Menu twice to retumn to the BT-5400 main menu.

O~ 0N =2
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4.5 - Operation

()

4.5.6 Check Events Log

Press Misc. button.
Press Alarm & diagnostics button.
Enter code 5400 and press Enter/Menu button.

Press Show log button.
Here you will find the latest 40 alarms or events stored.

5. Press Prev to scroll backwards in the list.

>~ wnNn =

4.5.7 Check Range Selection on the JCT-1100

NOTE!
Mode = Range

1. Check that the transmitter cable inside the JCT-1100 box is connected to
J1 (Range-inputs).

2. On the JCT-1100 communication must be ON.

3. Short-circuit the JCT-1100 between Gnd and Range A(C), the Rangein the
main menu on SPC-1000 will change from "1” to "2".
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4.5 - Operation

4.5.8 Check Range Selection on the SPC-1000

1. Check that the the white eight-pole connector on the circuit board inside the
BT-5400 is connected to Alarm.

Press Configure button in the main menu.

. Enter code 5400 and press Enter/Menu button.
Press Config setup button.

The Mode button should show Alarm.

Press Range button and select 1.

Press Send page button.

Press Send change button.

Enter code 42600 and press Enter/Menu button (only needed if send code
is ON).

© ®NO O RN

4.5.9 Measuring range and edit range

The BT-5400 (as most of BTG instruments) use the range concept to select
different calibration setups to distinguish between pulp types and qualities.

As described in section 4.2.3: Select Range or Alarm Function, the selection of
measuring range can be controlled from the process via extenal range
selector inputs or set manually by SPC-1000 setting.

This function should not be confused with the SPC-1000 Edit range, which is
simply a selection of which of the four available ranges to edit. This means,
Edit range does not select the measuring range of the BT-5400, it gives
access to settings and viewing of measurement results for the different ranges.

The selection of which range (calibration) to use for measurement is done by
external range selector inputs or via SPC-1000 Config setup selection (see
section 4.2.3: Select Range or Alarm Function).

M2067/1en
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4.6 - Calibration by Sampling

e
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4.6

Calibration by Sampling

For tuning of the calibration it is recommended that process samples are taken
covering the intended span of operation, with respect to the brightness
parameters of interest.

Depending on application this may be one or more of the following three:

1. Brightness according to laboratory standard with UV-filter, that is without
the fluorescence component.

2. Brightness according to laboratory standard without UV-filter, that is
including the fluorescence component.

3. The difference between 1 and 2, that is the fluorescence component only.
If more than one of them are to be used, then they should be varied
independently in order to achieve a robust calibration. It is recommended
that BT-Calibration is used since more than one channel normally is
required for calibration.

In BT-Calibration the channels to be included in the calibration procedure can
be set, provided that manual calibration mode is used. For all parameters
without influence of fluorescence, such as brightness according to the
laboratory method with UV-filter, L*a*b* and ERIC, the UV-channel should be
de-activated in order to avoid overfitting. Subsequently, for calibrating
parameters with influence of fluorescence, such as brightness according to the
laboratory method without UV-fiiter, or the fluorescence component itself, the
UV-channel naturally must be activated. Furthermore, for calibrating the
brightness according to the laboratory method without UV-filter, in addition to
the UV-channel also at least one of the RGB LED's must be activated,
presumably the blue one.
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4.6 - Calibration by Sampling

4.6.1 General Remarks on Sampling

NOTE!
The only way to calibrate the transmitter correctly is to take correct laboratory

samples and adjust the transmitter accordingly.

To ensure acceptable precision in laboratory samples, we recommend usage
of BTG sampling valves.
Sampling procedure:

1. Install the sampling valve close to the transmitter on the same side of the
pipe. The valve should be installed so there is no interference from pipe
bends, pumps, etc. Recommendations regarding turbulence damping
zones are the same as for the transmitter itself.

2. Take a number of samples that cover your entire brightness span.
Calculate the mean value and reject samples that deviate widely from the
mean. Take an adequate volume for sampling — at least 500 ml (1/2 US
quart) for a reliable sample.

3. Make sure that samples for calibration and subsequent checking are
always taken in the same manner regardless of who does the sampling.
Similarly, the laboratory procedure must always be exactly the same.

The design of, and compliance with, sampling routines is crucial in assuring
uniform treatment of samples. Calibration and future precision of measurement
by the transmitter depends on this.

@ During calibration, the pulp flow past the Transmitter must be representative
for the position in which it is installed.

4.6.2 Take Samples

+ On the JCT-1100 communication must be OFF,

. From the BT-5400 main menu on the SPC-1000 press the Calibr. button.
. Enter code 5400 and press Enter/Menu button.

. Press Take sample button. )

Select the number of samples by pressing Avrg. of repeatedly.

. Press Take sample. Collect a pulp sample from the line for lab evaluation
at the same time.

6. If the sample is OK, press Accept. (If not OK, press Discard and take a
new sample). The value is now stored in the BT-5400.

7. Repeat steps above until the desired number of samples has been taken.
8. When finished, press Menu twice to retumn to the BT-5400 main menu.

O R N

4.6.3 View Reference Values

1. Enter the SPC-1000 main menu. See start-up.
2. Press Ref. Check button.
3. View all reference values.
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4.6 - Calibration by Sampling

4.6.4 Update Reference Values
This section describes the procedure to check whether internal reference
values are valid or not.

Over time, changes in the measurement accuracy can occur due to ageing etc.
Measured values must not differ more than 0.5 % I1SO from the latest values
noted in the Reference measurement section of the test report.

For update of reference values see section 4.3.1: Calibrate using Reference.

NOTE!
itis important to note the new values in the Reference measurement section of
the test report for the BT-5400.
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4.7 - Damping and Measuring Span

Caution!

A too long damping time
constant will reduce the
accuracy of the control
system .

4.7

Damping and Measuring Span

The damping time constant is set after calibration has been completed. Set it
so that the signal is stable. Use a mean value of 0-40 measurements, allowing
6 seconds for each measurement.

If a very long time constant is needed due to an unsteady probe signal, the
transmitter is probably working in an unstable, poorly mixed pulp flow. In this
case you should consider:

« Relocating the transmitter further from the pump.
» Improving the remixing system or the supply of dilution water, etc.

Setting a too long time constant reduces the benefit of the transmitter's high
precision. Contact BTG for further advice.

471 Set Damping

1. From the BT-5400 main menu on the SPC-1000 press the Trend button.
Study the stability of the signal.

Press the Menu button and select A.out for the desired channel.

. Press the Damp button and enter a suitable mean value, for example 5.
Press Send data followed by Send change.

Enter code 42600 and press Enter/Menu button.

Press Trend and study the result.

if necessary, adjust the damping.

Noos N

4.7.2 Set Measuring Span

Try to keep the measuring span as narrow as possible.

1. Select A.out for the desired channel.

2. Set the brightness level for the lower limit of the measuring span.
Press 4 mA for the lower limit (4 mA).

. Enter the new value and press Enter/Menu.
Press 20 mA for the upper limit (20 mA).

. Enter the new value and press Enter/Menu.
. Check that the settings are correct.

Press Send data followed by Send change to transfer the values to the
transmitter.

8. Enter code 42600 and press Enter/Menu button
(only needed if send code is ON).

N oo AW
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4.8 - Compensation

4.8

Compensation

To compensate for consistency the BT-5400:s analog input can be used by
connecting the signal from an external consistency transmitter.

To get a consistency span, it is best to perform a process dilution for approx.
10 minutes and during the process read the signal from both the brightness
transmitter and the consistency transmitter. Samples should be taken during
and after dilution.

4.8.1 Adjust mA Input Signal

1. Connect the mA-source "+" to JCT-1100 terminal AUX In+ (F) via a DMM
(digital multimeter) set on current metering to 20 mA (smallest possible
range) and "-° to terminal ground (GND).

From the SPC-1000 main menu, press Misc button.
Press Factory setting button.

Enter code 1632 and press Enter/Menu button.
Press A.in button.

. Apply 4.0 mA input current. Read the value.

Press Set 4 mA button.

Enter the value and press Enter/Menu button.
Apply 20.0 mA input current. Read the value.

Press Set 20 mA button.

. Enter the value and press Enter/Menu button.

. Press Send button

. Press Send change button to transfer the values to the transmitter.

. Enter code 42600 and press Enter/Menu button (only needed if send code
is ON).

. Press Menu three times to enter the main menu.

© PN O A BN
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4.8 - Compensation

4.8.2 Collect Compensation Values

This procedure is divided into two phases.

The first phase is to collect physical samples from the pulp line and at the
same time note the values A.out-process-eu for output signal value and the
A.inp-EU for the compensation signal.

The second phase is to use collected and noted values to activate
compensation.

For example:
PHASE 1:
1. Take physical lab samples from the pulp line.
. On the SPC-1000 press Misc button.
Press Factory setting button.
Enter code 1632 and press Enter/Menu button.
Press All signals button.

Press A.out button to scroll between the output signals (OUT.1).
Select the output signal that to be compensated.

7. Note the A.out-process-eu for output signal value and the A.inp-EU for
the compensation signal.

PHASE 2:

1. Press Menu button three times to enter the main menu.
. Press Configure button.

. Enter code 5400 and press Enter/Menu button.

. Press Comp A.out (1-5) button.

. Select A.out (1-5).

. Press Select comp. button to scroll to A.IN if that signal is to be used for
compensation.

. Press Set comp. table button.

8. Press Edit sample button to scroll to line 1. Line 1 can, for example, be low
consistency (low analog input signal), line 2 can be the nominal value
(operating point) and line 3 high consistency (high analog input signal).

9. Press Load EU value button to enter the analog output signal value noted
from step 7 in phase 1 and press Enter/Menu button.

10. Press Load comp. fact button to enter the required compensation in
percent noted from step 7 in phase 1 and press Enter/Menu button.

11. Press ONJ/OFF button to activate the compensation factor ACT=ON.
12. Proceed in the same manner for all the rows.

13. Press Menu button.

14. Press Send page button.

15. Press Send change button to transfer the values to the transmitter.

16. Enter code 42600 and press Enter/Menu button (only needed if send code
is ON).

17. Press Menu twice to enter the main menu.

LI SN
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5.1 - Continuous Maintenance

5 Service Instructions

5.1

In section 5.1 you will find a summary of maintenance that must be carried out
and the maintenance intervals. In section 5.2 to section 5.7 you will find the in-
structions for performing the maintenance.

Continuous Maintenance

5.1.1 Calibration Period (approx. 1 month)

» Check against reference once weekly.

5.1.2 Guarantee Period (approx. 6 months)

» Check against reference once monthly.

5.1.3 Daily Checks

» Check the output signal.

» The output signal from the transmitter must not deviate from lab samples.
How often a lab sample should be taken depends on positioning and
requirement. Determine the tolerance level.

5.1.4 Weekly Checks

* Ensure that the transmitter is in position. Check for leaks.

5.1.5 Monthly Checks

+ Trend follow up against lab samples. Determine the tolerance level.
+ Make a note of intemal signals.

5.1.6 Semi-annual Checks

* Check the transmitter with the reference to ensure 1ISO-values are still
valid. If not, update reference values, see section 4.3.2: Check Reference
Calibration.

» Check the ball valve and its O-rings for leakage.
» Clean the window and lubricate the probe tube.
* Check the box for moisture.

M2067/1en
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5.1 - Continuous Maintenance

O

5.1.7 Annual Checks

* Check the ball valve
+ Check the mounting stud
« Clean the exterior of the transmitter.

5.1.8 Bi-annual Checks

* Replace any leaking sealings
« Check the reference against lab values. Update values.

———

»
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5.2 - Alarm and Events

5.2 Alarm and Events

The system has an Eventlog, which is accessible from the SPC-1000. Alarms
and exceptions should be recorded in the log.

All alarms start with * in the Eventlog to avoid being confused with Exceptions.

521 Alarms

The following alarms can be set by the user:

Analog out 1, Analog out 2, Analog out 3, Analog out 4, Analog out 5, Analog

inp.

In SPC-1000 programming the following abbreviations are used:

“Aout1”, “Aout2”, “Aout3", “Aoutd”, “Aout5”, “Inp”

Four different alarm conditions are reported in the Eventlog:

“Hi", “Lo”, “Ok”, “Off

“Hi" and “Lo” refer to the limits, High and Low, which can be set for the alarms.
When these are passed, a text stating the alarm is shown in the Eventlog and

whether the upper or lower limit is exceeded (Hi or Lo). The actual value at the
time of the alarm is also shown.

Example:
Aout 1 has exceeded its upper alarm limit of 74.0:

Appearance in SPC

Date: 2007-03-16 11.12.02
Event: *Aout1 Hi

Value: 75.2

Range: 1

When the value is back within the alarm limits, it is logged with the addition OK.

Example:
The Aout 1 value is below the alarm limit 74.0.

Appearance in SPC

Date: 2007-03-16 11.32.12
Event: *Aout1 OK

Value: 70.4

Range: 1

An active alarm that is shut off is marked in the log by “Off".

If the alarm output is activated by one or several alarms, all active alarms must
be deactivated before the alarm output is deactivated. Set the alarms to OFF
to do this.

This event will be logged with “Car alarm”.
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5.2 - Alarm and Evenls

5.2.2 Exceptions

Exceptions are reported to be used for diagnosis or troubleshooling, mainly by

BTG personnel.

Why and when Exceptions are reported can not be influencec by the user.

The following things may cause an Exception:

‘Descripion

I'I.
¥

“Exent. Text : ;Dﬁs_br_jP_twn LR !
| — = — T = e ==
Systern start “Started “When the systern is restarted after a power-fail.

(voltage drop)
New program "New progr. “All settings are reset to basic settings when a new
version program is downloaded to the transminer (same or
new VaTsIon).

Cleared Eventlog “CirEvLog  “From the table Device column ClearEvents all
fems in the Evernlog can be cleared.

Changed setings “Newconfig  ‘“‘Changes made from SPC-1 000 generaie an
excepuon. At certam occasions addidonal nfor-
mation will oczur (see below).

Overflow "Pre.T emr "T-DETECTOR: Cannot increase amplification
further. Prearmplification max=32.
Underflow "Pre.Terr “T-DETECTOR: Cannot reduce amphificaton
further, Preamplificabion mm= 1.
OK. “Pre. T OK “T-DETECTOR: Withio the control range again.
Overtlow “PreMer  “M-DETECTOR: Carmot increase amplification
further. Preamplification max= 32.
Underflow “PreMer  “M-DETECTOR: Cannot reduce amplification
firther. Preammplification mire 1.
oK “PreMOK  “M-DETECTOR: Within the control ranige again.
zero division “KI=0 "“Calibration: The congiant is zero.
zeto division *KlisOK “Calivration: Constant OK_
g0 division “K2=0 “Compensation: The constant is zero.
zeto division “K2isOK “Compensation: Constant OK.

Additional information may occur in the Value field for some events:

+  When a new program version {"New progr.") is loaded, it is shown here.

+ Alarm
+ Preamp

Otherwise the value is 0.00.

44

BT-5400 Service Instruclions

® BTG 2007

M2067/1en



5.2 - Alerm and Evenls

M2067/1en

5.2.3

SPC-1000 Error Messages

The SPC communicates with the transmitier using HART® protocol. The SPC-
1000 and the ransmitier has a Masler-Slave relaticnship where the SPC-1000
is Masler (secondary master) and the transmitter is Slave.

The error messages that occur on the SPC-1000 always starls wilh Cmd™,
where " represents the command which led to the stror.

The following error messages can occur:

| Ervor miessage Déscription Astion

Comorn Jmebusy  The line is busy by another Master. The  The other Master does not follow the
SPC-1000 will ry 16 find an opening in - HART standard. Disconnect or furn the
the line 5 omes. other Master off.

Not from slave The answer comes from another Master  Disconnect the HART unit which is notthe

and not from the ransmiter one that you want 1o conummupicate with
since there are terminals that do not fune-
don property.

Comm error Commumication error/ parity eror. Can be due lo disnrbances in the environ-
ment or bad cables. Clieck all cables and
fings.

Wrongstave D The answer comes from another Stave Normally there is only one Slave and the

than the SPC-1000 sent the command  ervor will not eccur. Disconnect any Slave
10. other than the one you want (o commuini-
cale with.

Wrongreply cmd - Wrong answer 1o the command Tbe  Probably there are other units connested 10
ansmitter has given answer toa ques-  the cable thar dishurb the communicasion.
tion the SPC-1000 did not send. Discomnect them,

Cmd resp error A protoco) error bebween the SPC-1000  Update the software in the SPC-1000 or the
and the trangitulter, The imnsmtter does — transmitter so thart they can communicate.
notunderstand the SPC-1000 properly.

Daw length err The comrmnand i o0 short Update the software in the SPC-1000 or the

transmmiter so that they can communicate.

Invalid message  Error in the message part as for check-  Check Lhe cables between the transmitter
sum (below), and the SPC-1000.

[nvalid chksum Wrong checksum on package Check the cables between the transmiter
(results normally in re sending). and the SPC-1000.

Reply time out The nstrumenr do not respond 1 com-  The SPC-1000 is not connected to the
mand (Waiting time 256 ms). transmitter or the: transmibler is not numed

on. Check the cables beteveen the SPC-
£000 and the transmitter,

HART reverror  Wiong version of the HART protocol.  Update the software in the SPC-1000 or the
Tt shouid be version 5. mansmitter so that they can comrmmicate.

Not BT-5400 dev Wrong ransmitier 10 whatis chasen in-~ Choose the rght ranamitter when starmng
the SPC. the SPC-1000.

BT-5400 rev err Right ransmitter but incompatible ver-  Update the softwrare in the SPC-1000 or the
sion of the protocol transmiter so thas they can comoumicate,

Dev changefrepl  The SPC-1000 is connected 1o another  Connect 1o the right transritter and start

transrnier than where the data comes
gi;m. Itis identfied by the serial num-

with READ DATA. [f itis the right trans-
nutter go to READ DATA.
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5.3 - Sampling, Sheet Determination, Brightness Determination and Instrument Follow-

5.3

Sampling, Sheet Determination, Brightness
Determination and Instrument Follow-up

Sampling to determine brightness and the subsequent laboratory analysis pro-
vides a reference for calibration and follow-up of the transmitter. It is therefore
most importance that both sampling and laboratory analysis prioritize accuracy
and repeatability. The tranmitter's accuracy and repeatability is based on these
criteria:

« Sampling. The sampling equipment and its positioning determine
whether or not a representative sample can be extracted from the pipe.
The sampling technique is necessary to transfer the sample to a safe
vessel. A sample taken from a completely different position, such as a
wash filter, at an uncertain time, will provide a less reliable result than a
sample extracted close to the transmitter while measuring signals were
noted. Some important aspects to consider are: the variations in samplers
(ball valve vs mushroom valves), transmitter filtering time, sample
accuracy, process variations and process parameters for personal safety
(burns can occur at temperatures over 50°C / 122°F, dangerous or acid
chemicals, process pressure).

» Sheet determination according to SCAN CM 11:95 (=1SO 3688).

« Determination of brightness according to SCAN P 3:93 (=ISO 2470,
=T525 On-92).

» Determination of fluoresence in Anex B (=ISO 2470, =T525 On-92).

* Follow-up. It is advisable to follow up the transmitter using [Error =
Lab.sample - Transmitter] as a follow-up. It is also worth setting a suitable
tolerance level at which actions must be taken. See document SSG 5252.
Another important follow-up procedure is to check transmitter
measurements against references and to check the references.

NOTE!

BTG is not allowed to publish the SSG or SCAN standards but they are
available from SCAN (Scandinavian Pulp, paper and board) and SSG (Pulp
and paper industries engineering Co.).

+ Adjust offset and gain. Re-calibration or adjustment of offset (zero point
adjustment) and gain (amplification) may be required after some time.
Example: Before adjustment: offset = 0, gain = 1 and standard
deviation=2, After adjustment: offset = -41.2, gain = 1.5 and standard
deviation=1.

« Mixing. When you have sufficient number of sample values you can make
a linear multiple regression. Use a specific program or MS Exce! and the
following formula:

EXAMPLE:
MIX(1SO)= Offset+Gain®[mixfactor*Proc.Eu(Blue) + mixfactor*ProcEu{Green)]
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5.3 - Sampling, Sheet Determination, Brightness Determination and Instrument Follow-

Lab (ISO) Before adjustment of offset and gain
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5.4 - Mechanical Maintenance

5.4 Mechanical Maintenance

Material:

Screw driver

Universal screw wrench
Flash light

Lubricant for sealings

54.1

o bk wn =

Loosen the.cover.

Check the gasket to make sure that no liquid can penetrate.
Carefully lift the cover.

Use a lamp to check for any condensation on the circuit board
Check that LED 3 is lit and that LED 4 flashes once every five

Remove Moisture from Circuit Board

seconds.

5.4.2 Retract Transmitter from Sluice Valve

1.

® N O hA N

Use protective goggles and chemical-resistant equipment. Inform the

operator what you are doing.

Turn off the transmitter at JCT-1100.

Disconnect the cable connections.

Loosen the two safety screws behind the box.

Screw out the transmitter.

Close the valve.

Loosen the locking nut on the trapezoid threaded screw.
Screw out the transmitter.

5.4.3 Check Window

AR O

The transmitter must be removed.
Wipe the window with a cotton cloth.
llluminate with a lamp.

Check that the window is intact and also check it for scratches.

Check that there is no dirt on or underneath the window.
Check that there is no condensate under the window.
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5.4 - Mechanical Maintenance

544 Clean Probe and Window, SPC-1000 and
References

1. The transmitter must be removed.
2. Wipe the window with a cotton cloth.

3. Use alcohol on the pipe and window. For a more stubborn coating of resin
you might need to use diluted 3M hydrochloric acid.
Dry off with a cotton cloth.

4. Grease the metal surface of the pipe.
5. Clean the SPC-1000 according to section 5.4.5.

6. Clean the references with a small amount of washing detergent and water.
Put them in a microwave oven to dry for one minute. Leave in a exicator for
10 minutes. Let rest at room temperature for 30 minutes before making a
measurement in the brightness transmitter.

5.4.5 Clean SPC-1000

The terminal can be cleaned using a cotton cloth dipped in water.
Avoid water getting into the edges of the covers.

NOTE!
Use only mild cleaners. Clean and dry with care!
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5.4 - Mechanical Maintenance

Fig 5 Ball valve with weld-in

E_j Fig

50

stud in stainless steel

1 Weld-in stud
2 Sealings

3 Sealings

4 Trapezoid nut

6 Ball valve with weld-in
stud in titanium

1 Weld-in stud
2 Sealings
3 Sealings
4 Trapezoid nut

5.4.6 Replace Sluice Valve Seals

1. The process must be shut down and the pipe must be empty.
2. Make the replacement according to the figure.
3. Grease the sealings after the replacement.
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5.4 - Mechanical Maintenance

(D

5.4,7 Insert Transmitter

1.

oo pwN

Grease the sealings and the tip of the probe tube. Do not grease the optica!
surface and the trapezoid threaded nut.

Do not forget the O-ring on the flange.

Insert with a continuous twisting motion until the probe touches the stop.
Fasten the nut on the trapezoid threaded screw.

Open the valve.

Crank the handle until the O-ring positions correctly. The flange on the
probe will meet the flange on the ball vaive.

. Lock the transmitter with two locking screws.

Connect the cables.
Switch on power to JCT-1100.
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5.5 - Service Hardware, I/O part

5.5 Service Hardware, /O part

-

Material:

Digital Muitimeter (DMM)

4 to 20 mA meter.
(Oscilloscope)

Reference included with delivery
Screwdriver

5.5.1 Electric Test-points

Check that there is power to the instrument and that the fuses in the junction
box are intact. Also check that fuse S1 (250 V Slow 2 A) on the circuit board is
intact. Check that LED 3 is lit up, indicating that 24 V DC is present.

Measure the foliowing voltages:

GND (TP0)and TP3 : +24 VDCt 2V

GND (TPO0) and TP1 : +15 VDC# 0.75V
GND (TP0) and TP2: +5 VDC# 0.25V
GND (TP0) and TP4 : -15 VDC# 0.75V
GND (TP0) and TP5 : -5 VDCt 0.25V

GND (TP0)and TP7 : +5 VDCz 0.05V
GND (TP0) and TP8 : +10 VDCt 0.05V
GND (TPO0) and TPS :+1.235 VDC+ 15mV /-35mV

Check the following if something is wrong::
* s the application program running?

LED 4 indicates if the boot program or an application program is running
or not. If it is flashing once per second, the boot program is running and
waiting for the application program to be downloaded via an RS-485 cable
(for BTG personel only). If it flashes approximately once every 5 seconds,
the application program is running. If the LED is constantly on or off, the
program has not started.

* Are all cables connected correctly?
Check that all cables are properly inserted.
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5.5 - Service Hardware, I/O part

5.5.2 Checking Communication to and from
SPC-1000

Check that a resistor (250 - 300ohms) is fitted between terminals
Out1+(mA1+) and Out1-(mA1-) in JCT-1100.
Connect SPC-1000 to JCT-1100 and switch on the hand terminal. Choose BT-

5400 and the latest version.

5.5.2.1 Check Range-inputs
Check that the transmitter cable (to ffrom JCT-1100) is placed in contact J1
(Range-inputs).

1. Short-circuit JCT-1100 between terminals Gnd and Range A(C), then
check that LED 1 is lit up and that Range on the main menu of SPC-1000
changes from 1 to 2. Note that it can take up to 5-10 seconds before the
range changes.

2. Shortcircuit between terminals Gnd and Range B(D), then check that LED
2 is lit up and that Range changes to 3. Note that it can take up to 5-10 sec-
onds before the range changes.

5.5.2.2 Check Alarm-output
1. Tum off JCT-1100 and move the transmitter cable to the circuit board from
J1to J4.
2. Put on the reference on the probe.

3. Switch on JCT-1100 again. Wait until the meter has stabilized (approx. 2
minutes) and make a note of the measured value shown in the lower right
hand box on Range1.

. Press Configure button.

. Enter code 5400, and press Enter button.

. Press Config setup button.

. Press Mode button until the text under Mode shows Alarm.
. Press Menu button until the main menu comes back.

. Press Misc button.

10. Press Alarm & diagnostic button.

11. Enter code 5400 and press Enter button.

12. Check that the button to the left shows Set alarm A.out1. The button sec-
ond from the far left shall show Alarm ON, if not press this button.

13. Press Low button and enter the measured value +10 units.
14. Check that High is greater than Low.

15. To download new limit values to the transmitter, press the (flashing) button
Send page and then Send change.

16. Check (diode meas) between terminals 14 and 15 on JCT-1100 “+" on
Range A(C) and “-" on Range B(D). It should be less than 0.1V.

17. Check that LED 5 is lit up when the alarm is activated.
18. Press Alarm ON until it shows Alarm OFF.

19. Press Send page button and Send change button and check that LED 5
goes out and that the DMM measures “OL".

O o N O, h

M2067/1en

© BTG 2007 I

BT-5400 Service Instructions 53




5.5 - Service Hardware, I/O part

20.

Switch off the JCT-1100 and move the transmitter cable back to contact J1
(Range-inputs) and change so that Mode shows Range.

5.5.2.3 Check the Temperature Sensor

Remove the transmitter from the process and allow it to cool for 3 hours.

1.
2. Press Factory setting button.
3.

4. Select All signals.

From the SPC-1000 main menu select Misc.

Enter code 1632 and press Enter button.

Wait for 5 seconds before the page is updated. Mraw temp (temperature
at the probe tip) should be approx. 25°C / 77°F (room temperature) and the
Internal temp (temperature of the circuit board) approx. 40°C / 104°F. If
the transmitter is installed the process, the internal temperature could be
up to 20°C / 68°F higher than the ambient temperature. The temperature of
the medium should however be less than or equal to the process temper-
ature. Temperature transmission to the temperature sensor can vary, de-
pending on the mounting stud material.

5.5.2.4 Check or Calibrate mA Input Signal

1.

o0 s N

@ ~

Connect a mA-source “+" to JCT-1100 terminal AUX In+ (F) via the DMM
set on current metering to 20 mA (smallest possible range) and “-” to termi-
na! Gnd.

. From the SPC-1000 main menu, press Misc. button.
. Press Factory setting button.

Enter code 1632 and press Enter button.
Press A.in button.

Adjust the mA-meter to exactly 20.00 mA. Read the value in
Input (0-1023):.

. Press Set 20 mA.
. Enter the value and press Enter button.

Adjust the mA-meter to obtain 4.00 mA. Read the value in
Input (0-1023):.

10. Press Set 4 mA.

11. Enter the value and press Enter button.

12. Press Send button.

13. Press Send change button to transfer the values to the transmitter.
BT-5400 Service Instructions M2067/1en
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5.5 - Service Hardware, I/O part

5.5.2.5 Check or Calibrate mA Output Signal

1.

Connect the DMM set to mA (the smallest range for 20 mA) in series with
the resistor in JCT-1100 on mA-output #1 (terminals mA1- and mA1+).

2. From the SPC-1000 main menu, press Misc. button.
3. Press Factory setting button.
4. Enter code 1632 and press Enter button.
5. Press A.out until A.out OUT.1.
6. Press Test value button.
7. Enter 20 and press Enter button.
8. Press Send button.
9. Press Send change button.
10. Adjust using the buttons 20 up or 20 down and then press Send button.
11. Press Send change button to obtain the new signal.
Keep repeating these actions until exactly 20.00 mA is obtained. The test
signal Test value is active for approx. 15 sec. before the output signal is
reset.
12. To calibrate 4 mA, press Test value button.
13. Enter 4 and press Enter button.
14. Press Send button.
15. Press Send change button.
16. Adjust with the buttons 4 up or 4 down and then press Send button.
17. Press Send change button to obtain the new signal.
Keep repeating these actions until exactly 4.00 mA is obtained.
18. Then move the DMM to mA-output #2 (terminals mA2- and mA2+).
19. Press A.out until A.out OUT.2.
20. Repeat the above procedures and then test output #3, #4, #5 in the same
manner.
M2067/1en
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5.6-

Testing of Optics

5.6 Testing of Optics

5.6.1 Check LEDs and Measuring Cycle

1.

Remove the transmitter and turn it so that the probe pipe is pointing up-
wards.

. Check to make sure that the LEDs light up one at a time for one second

and then emit a flash. During the measuring sequence the LED will be it
up for a second and during a test for 20 milliseconds. A measuring cycle
takes about 5 seconds.

The blue LED can light up when it should be switched off due to leaking cur-
rent. The light however is so weak that it will not affect other LED measure-

ments.

5.6.2 Perform Reference Check

1.

Press Ref. Check.
Check if all values are valid.

5.6.3 Set Optical Part

W O N OO AW

. It is important that the probe window and references are kept clean.
. Put on the reference with the highest ISO value (included with the transmit-

ter) on to the probe-tip. Check that the brightness reference is fixed in po-
sition. Put down the transmitter on the box part, with the probe pipe pointing
upwards.

. Wait a while for the transmitter to adjust.

. In the SPC-1000 main menu, press Configure button.

. Enter code 5400 and press Enter button.

. Press Config setup button.

. Press LED button.

. Select Config until Config T-LED is visible.

. Setthe TM.Meas to 2800 + 100 and Preamp.M to 1 by pressing LED curr.

and entering a new value. Press Enter and then Send page.

NOTE!
The measuring range for XM.meas and XT.meas is from 0 to 4095.

10.

11.

Check that TM.Dark and TT.Dark are approx. 300 £ 10 units. This toler-
ance applies when PreAmp readings are lower than 4.

Check that (TM.Meas - TM.Dark)/ PreAmp.M is approx. the same as
TM.diff. and PreAmp.M.

The same applies to (TT.Meas - TT.Dark)/ Preamp.T, this should be ap-
proximately equal to TT.diff. The value indicated by Preamp.T is not an ex-
act value but a more exact value has been entered in the transmitter's
software.

56

BT-5400 Service Instructions M2067/1en
© BTG 2007



5.6 - Testing of Optics

C 12. Press Config. to get next color and set TM.Meas to a value close to 2800
and set Preamp.M to 1 for all colors (blue, green, red) by adjusting the LED
current if necessary.

TT.Meas and Preamp.T should be set for N.IR and F.IR.
Perform these steps for all colors, N.IR, and F.IR, and perform the checks
in step 10 and 11 for all colors, N.IR, and F.IR.

5.6.4 Check of Grounding

. Start by checking the resistance in the DMM measuring cables.
. Remove the external grounding cable from the probe.
. Tum off the power on the JCT-1100.

. Measure between the probe pipe and the JCT-1100 shielding lacquer. De-
duct the resistance of the measuring cables. The resulting resistance shall
be less than 5 ohms and normally around 1-2 ohms.

A WN =
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5.7 - Troubleshooting

5.7

Troubleshooting

Error

Probable cause

Suitable measure. -

Can’'t communicate with SPC-1000. Missing resistor 250 - 300Qin JCT-1100 Measure in the JCT-1100 on terminals

terminals mA1+ and mA1-. The resistor
is not in series with DCS.

Cable between the transmitter and the
JCT-1100. The shield must be connect-
ed in the PG fitting or in the binder con-
tact.

Contacts not tightened.

Cables inside the JCT-1100 drawn in
small loops.

glable too close to the high-voltage ca-
e.

Too much AC signal (more than 50

mVAC)

gln the shield or the communication ca-
e.

Too high AC signal (more than 120
mVAC) on the external 24 VDC supply.

mA1+ and mA-. The voltage must be
more than 1.0 V. Less than 1.0V: wrong
resistance. Higher than 18 V: Mount
only 249 Qin terminals mA1+ and mA1-
VThe voltage must be between 1 and 5

Check the grounding.

Tighten contacts.
Straighten cables.

Move power cables.

if the AC signal is too high on the shield,
mount a 100-220 microF, 16 Volt bipo-
lar capacitor between the shield (on the
analog out cable) and terminal mA1+.

Mount a 10,000 microF 40 Volt capaci-
tor between the + and the — on the in-
comiing

24 VDC supply.

C’ Tge SPC-1000 data is not as expect-
ed.

The SPC-1000 and instrument are oper- Change edit range (SPC-1000).

ating in different ranges.

Exceptions includes underflows and
overflows.

LED current is too high or too low. The
LED is faulty. The LED is too weak. The
window is broken. There is no pulp inthe

pipe.

Maintain probe and LED.

Can't communicate over the RS-485
cable.

Faulty electrical connections on A, B or
the common contact. Wrong address.

Check connections and troubleshoot
RS-485 find address.

The blue signal drops when bright-
ness increases.

Color changes (the liquid tums more yel- Calibrate mix.

low)in the process.

Both the blue and the green signal
increase and decrease but lab sam-
ples are stable.

Consistency variations, compensation
needed.

Compensate using analog IN and CS
transmitter.

The raw signal fluctuates a lot.

Low flow. High amplification (Preamp).
Poorly mixed pulp.

Move the probe to another position.

The dark signal fluctuates a lot.

Poor earthing, check all earthings,
shields and contacts against shield lac-
quer, etc.

Check grounding. Bad 24 VDC. Check
capacitor or resistor value from shield to
ground.

The raw signal drops significantly 5-
10 minutes after the instrument has
been inserted in the process.

Moisture on the inside of the window. Fi- Clean the probe, make sure that it is dry

ber optics are not properly fastened.

inside and make sure the fiber optics
are fastened.

The raw signal drops in relation to
the reference.

Dirt on the window. Dirt or moisture on
the inside of the window.
Measurements made at different tem-
perature.

Fiber optics have loosened.

O-ring leakage.

Clean the probe and make a reference
procedure.

Check the O-rings and the O-ring
groove.

& The logging program stops or runs
.. Slowly.

Too low uptime rate.

Increase the uptime rate from 7 to 10-
155.1
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6.1 - Measuring Probe

6 Parts List

-~

Fig

6.1 Measuring Probe

3a 5

Measuring Probe
Contact RS-485

Contact junction box O

1
2

3 Window Saphire

4 Window socket

5 Temperature sensor
6
7

Fiber oplics
Fiber optics

8 O+ing 79.5x3 EPDM

10 Optics board

13 Contact second seal
14 Screw M6S 10x25

15 O+ing {
. 16 15
i 2
Spare Parts

Rec. Part No.
Item ; e Part No. .

spare Qty Stainless : Spare part Description
No. parts e Titanium P P
9 8 Screw Included in Sensor board kit, tem no. 12
119 1 Nylon washer Included in Sensor board kit, lem no. 12
12 1 B0O011163 BOO11163 Sensar board kit

M2067/1en BT-5400 Parts List 61
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6.2 - Ball Valve

6.2 Ball Valve

Fi 8 Ball Valve ﬂ
g J_ﬁ }
1 Weld-in stud Stainless Steel =
1 Weld-in slud Tianium grade2
1 Weld-in stud 254SMO
1 Weld-in stud FRP 7
2 Sealing EPDM
2 Sealing Zalak
4 Nut for trapeze bar
! NN
vz __/; N NN
[i T = é
Spare Parts
Rec. Part No. -
Item ; v Part No LA
; spare Qty Stainless PR e Spare part Description
No. e Stosl Titanium P
3 ¥ 1 84514488 Sealing kit EPDM
3 * 1 84514280 Sealing kit Zaiak
62
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6.3 - Accassorias

6.3 Accessories

JCT-1100
ftem ReG: b
No.. spare Qty Part No. Spare part Pescription
: parts
1 A0092155 Analog oul extension kit Analog Out 4 & 5 extension kit for
BT-5400.
For more information regarding JCT-1100 parts, see section 8.6,
Accessories
Seranr card
SPC100
R |3
1 ]
2
,,,,,,,
! T
f - .t:\ 2 e M
N e e
l
SPC-1000 -
{Brmer, ot e, u
L/
Iltem Rec. ’
No. Spare Qty Part. No. Spare Part Description
* paris
1 * 1 93253847 Hand-held terminal, complete SPC-1000
2 (" 1 84396449 Connection ¢able, complete
3 ™M 3 74395536 Sensor card SPC-1000/A
4 1 74417959 Adapler for terminal conneciion
1 46021308 Mains adapter (not shown) 220 VAC /12VDC
46021317 1MOVAC/12VDC
1 74417958 Adapter for terminal conneclion
* 1 46019873 Alkaline battery (not shown) 9V 6LR61
1 A0003632 Reference complete
(for UV with fluorescence paper)
1 AQ003111 R3-485 cable for PC software
BT-Calibration
1 A0093252 BT-Calibraticn sofware
Notes: Recommended spare parts marked * have a typical operating life of two
years. Recommended spare parls marked (*) are less likely to be needed but
are recommended where many transmitters are in operation,
M2067/1en BT-5400 Parts List 63
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7.1 - Planning the instailation

7 Appendix

7.1

Fig 9 Typical sensor
installation

1 Bnghiness Transmitler
BT-5400

2 Total Consistency
Transmitter TCT-230X

3 BTG Sampling valve
lype MPS-1000

Planning the Installation

7.1.1  Choosing a Site for the Transmitter

Careful location of the transmifier is essential for optimum performance and
ease of maintenance.

The transmitter can be instafled in a vertical, horizonlal or inclined pipe. If
installed in a horizontal or inclined pipe, care should be taken in localing il so
that it does not measure large air bubbles trapped in the pulp.

Fig 8 shows a typical installation, the BT, TCT, and MPS can be instailed close
to a pump. Your BTG sales engineer will be pleased to assist in selecling the
location that will give results that are consistent with your specific control
strategy.

[

1 ®3 TCTi
= | 4 "

. BT
,I 45°

MPS

e

50

Important recommendations:

The following points should be considered must serously:

1. Proximity to bends or elbows in pipes is 10 be avoided due o turbulence
and dewalering. Far aptimum results when the transmitter is positioned
downstream of a pump or pipe elbow, it should be located at the outer turn
of Ihe pulp stream. See Fig 10, Fig 11, Fig 12 and Fig 13.

M2067/1en
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7.1 - Planning the Installation

O

Fig 10 Recommended

minimum calming
length - distance
between pipe elbow/
shut-off valve and

. If the transmitter must be installed in a difficult-to-reach position, build a

platform that will make it more easily accessible for service and inspection.

. Choose a location with sufficient room for insertion and removal of the

transmitter and for opening its covers. The overall length of the transmitter
is 363 mm (14 in.). Remember to leave sufficient room for insertion and re-
moval.

. Install the transmitter so that it is protected from direct mechanical damage.

Install under a roof overhang if there is any risk of frequent water or pulp
spray.

. Protect the transmitter from heavy vibration such as cavitating or unbal-

anced pumps. One method is to install a rubber bellows in the line.

. Install the transmitter where the flow is above 1 m/s (3.3 ft./s) with well

mixed pulp that is consistency controlled.

. Avoid tower and stand pipes.
. Avoid colored liquid, choose installation after washer

3xD . 3xD 3xD
or 1.5m (5ft) | or 1.5m (5ft.) or 1.5m (5t

/O\ . /O\

transmitter

The minimum distance
the transmitter should 2
be located from a bend ;
or elbow is:

The diameter of the
pipe multiplied by 3 or
1.5m(51ft.).

Always choose the
largest value of the
calculated measures.

r 1.5m (5ft.)

|

: T B

el B
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7.1 - Planning the Installation

Fig 11 Instaliation of the
transmitter in relation
to a pipe elbow

NOTE!

Alt. A is the most suitable
if possible, avoid using
alt. C.

Fig 12 Instaltation of the
transmitter in relation
to pulp flow and pipe
elbows.

Fig 13 Instaliation of the
BT-5400 transmitter in
a horizontal pipe.

M2067/1en
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7.2 - Forms and Standards

7.2 Forms and Standards

7.2.1 Analog Configuration Sheet

Configure analog out, BT-5400 VO no. Mix factor

Analog outl| Nome | LED | Damp | Offset | Gain | 4mA [20mA | Blue | Red | Green | NR | FIR

Analog out2

Date Name | LED | Damp | Offset | Gain | 4 mA | 20mA | Blue Red | Greem | NIR FIR

C Analogout3 | Nome | LED | Damp | Offset | Gain | 4mA |20mA | Blue | Red | Green | NIR | FIR
v-‘\l

A““]';’fﬁ:““ Name | LED | Damp | Offset | Gain | 4mA |20mA | Blue | Red | Green | NIR | FIR

A"a]l;’ft:“ts Name | LED | Damp | Offset [ Gain | 4mA | 20mA | Blue Red | Green | NIR FIR

68 BT-5400 Appendix M2067/1en
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Reference measurement BT-5400

VO. no.

Date

Name

Ref-
eren
ce

Lab

Blue

Red

Green

NIR

FIR

Ref-
eren
ce

Lab

Blue

Red

Green

NIR

FIR

temp
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Calibration sheet BT-5400 VO. no.

|Result ISO based on ref Raw
Lab no|Date Name |Lab valllesir.Mix |Error [Blue |[Red |Green [NIR [FIR Blue |Red |Green |[NIR [FIR
(no.) |(yy-MM-DD-HH-MM}) |[(Who) [(ISO) [(ISO) (1ISO) [(1ISO) [(1ISO) [(1SO) |(ISO) [(1SO) |(raw) |(raw) [(raw) |(raw) |(raw)

Blue (1ISO) =kO + k1*Blue(raw)

Green (1SO) =k2 + k3*Green (raw)

MIX (ISO) = K6+K7 x Blue (ISO) + K8 Green (ISO) + K9 x NIR (ISO) | 1

NIR (ISO) = k4 + k5*NIR (raw)
I I I

1L
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7.2 - Forms and Standards

7.2.5 Compensating Calibration Sheet

BT-5400 VO no.
Compensating
Analogout 1,2,3,4,5
Date Name No. A.outl A.out 2 A.out3 A.out 4 A.out5 | A.in/NIR (f::cl::}:
— = — 1 ——
72 BT-5400 Appendix M2067/1en
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7.3 - Software

7.3

7.4

7.5

Software

The following versions of software are available for BT-5400:

Product Version
BT-5400 v1.0 or higher
SPC-1000 v1.0 or higher
JCT-1100 v1.5 or higher
BT-Calibration
Features

+ Mixing color calibrations on all analog outputs (MIX default).

- Compensation available on all 5 analog outputs.

« The SPC-1000 front menu displays signal information such as showing
which LED is used for analog output.

» I-temp (internal temperature) can be set for alarm indication.

SPC-1000 — Menu handling

The software is straightforward to program and is very flexible. Leaming to use
the software in a simulated environment accelerates the learning process and
makes mistakes less likely in actual process operation. The software is de-
signed to guide the user, but calls for a basic understanding of how the trans-
mitter works.

HELP functions and other important guidelines are displayed at critical points
in the programming process.

Warning notices are included at points where incorrect programming might af-
fect the output signal. A code query has been inserted at highly critical points
in the program where basic transmitter settings could be affected.

Using Hart® Communication

The unit uses the Hart® standard communication protocol; for more informa-
tion refer to the appropriate user instructions from the Hart® association. BTG
is also able to provide advice on the relevant code instructions.

NOTE!

For reliable Hart® communication to the DCS, the polling mode should be
used.

Hart communication to the DCS may be inhibited during connection of the
SPC-1000.

M2067/1en
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7.6 - RS-485 Connection

7.6 RS-485 Connection

7.6.1 RS-232 Serial Port

A PC serial port usually has a male DB-25 or DB-9 connector. A female DB-9
to male DB-25 adapter or cable is necessary if the PC has a DB-9 and the con-
verter has a DB-25 connector. The logging program sets DTR high for power-
ing converters without an external power supply. Some PC serial ports can not
supply the power needed to drive a converter.

7.6.2 Connection to the Units

Fig 14 Connection to the Common, white gy Black RS
circuit board B. transparent : 2 Red : 2 J2
RS485 A. black " 23 Bie Lqi
Connector

7.6.3 Wiring

According to the RS-485 standard the wiring distance can be up to 1.2 km with
up to 32 units connected. Converters with an external power supply can drive a
longer line than one taking the power from the PC serial port.
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8.1 - Product Introduction

8 JCT-1100

8.1

Front panel overview
Single line LCD display

Product Introduction

This manual is valid for JCT-1100/A junction boxes.

8.1.1 System Description

The JCT-1100 junction box is delivered as a complete unit from BTG and is al-
ways delivered together with a transmitter. It has the following functions:

» Local display and console for basic configuration of the transmitter
and the collection of measuring values for calibration using the SPC-
1000

< Connection point between the transmitter, power supply and the DCS
(Digital Control System)

* Local connection for a hand-held terminal SPC-1000, or for a laptop
PC.

2 Keys for access to 1
basic settings
3 Front cover
4 LEDindicating24 V DC
power on 2
5 SPC-1000 connector
6 Terminal connection
box 3
7 System cable to 4
transmitter 5
'
i
N
7 ~ —
N l —
1
8.1.2 Technical Data
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8.1 - Produc! Introduction

Type JCT-1180 for BTG transmitters
Manufacturer BTG, Siffle, Sweden
General

Electronic Enclosure

Protection rating

Weight

Made of poly carbonate thermoplastic with a
transparent cover. Nickel paint coated internally 1o
protect against EMC interference.

P65, NEMA 4x
Electronics box 2.0 kg (4.4 Ibs)

Signals

Output signal

Maximum loop reslstance

Analog input

Alarm function [Valid for
0CT)

Measuring ranges

420 mA. Current limited to 21 mA.
Superimposed digital signal according 10 standard
HART® protocol and BELL 202 modem. Follaws
HART® universal commands.

With HART-filter: 750 &
Without HART-filter: 1000 Q0

0/4-20 mA
Solid state relay (SSR) optocoupler output.
Four separate, individually programmable, externally

connectable, using a binary-coded switch. Also
accessible via the communications link.

Communication

Junction box

Hand terminal

Display for viewing and buttons for adjusting span,
offset, damping and calibration constants.

Using the BTG SPPC-1000 hand-held terminal jack
plugs into the junction box. The communication is
superimposed over the 4-20 mA curtent loop.

DCS Directly with the DCS. HART® universal commands
can easily be made avajlable,

Fieldbus Prepared for fieldbus communication, e.g., Profibus
PA or Fieldbus Foundation

Connections

BT-5400 JCT-1100
© BTG 2007
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8.1 - Product Introduction

Transmitter connection LIYCY 5x2x0.5, twisted pair, shielded 10 m/33 ft.
cable with connector is included in the delivery. This
cable is connected to the terminal strip in the junction
box.

Other cable lengths are available on request, max.
100 mv/328 fi.

Cable fittings Brass, nickel coated.

Supply voltage Built-in multi voltage power supply 100-240 V AC,
50/60 Hz (85-264 V AC, 47-63 Hz)

Power consumption Maximum 60 VA for AC supply

Standardization and approvals 7~

Standardization Quality-assured in accordance with ISO 9001.
Designed in accordance with relevant CE directives
and standards. See section 8.1.5: CE Declaration of

© BTG 2007

Conformity
Approvals @ 0 c €
Equipment type Permanently connected equipment. The product is
designed for industrial use.
Installation category I
Shock protection Class I
Polilution degree 2
M2067/1en BT-5400 JCT-1100 77



8.1 - Product Introduction

-

8.1.3 Type Sign Explanations

NOTE!
i Always refer to the type sign when ordering spare parts.
Fig 16 Type sign for junction
box : 2 3 4 5

1 Manufacturer ‘ | ‘ ' ’
2 CE-marking
3 C-Tick-marking ( mcln;m-ngm | A
4 ETL-marking prpogirin c € A
5 Waming sign* SWEDEN Nigts ©
6 PrOduct c::hancmwm.:mummuu
7 Voltage 6 "ICT-1100/A " 9
8 Apparent power
9 Manufacturing number 7 " 180-240 VAC "EDE0 Hz 10
10 Frequency
12 Factory identification I |

11 12

*) Warning sign

The device is designed for industrial use. Installation, handling and ser-
vice must only be carried out by trained and authorized personnel and ac-
cording to relevant standards and legislation. Read the manual for
detailed information and pay special attention to the warning signs!

8.1.4 Revision Information

The following changes have been made in the JCT-1100/A compared with the
JCT-1100:

» The language setting for the JCT-1100 is stored in the transmitter memory
instead of the JCT-1100 memory.

* In a standard delivery the isolation amplifier has been replaced with a
HART-filter in the 4-20 mA output signal. The extra 250 ohm resistor for
HART communication is not required as long as the HARTfilter is
mounted.

¢ The RS-485 terminal block has been made smaller.
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8.2 - Safety Recommendations

8.1.5 CE Declaration of Conformity

BTG's CE-Declaration of Conformity is only valid when the junction box is used
in combination with other BTG equipment.

Mannfactorer's Name
Manafacturer’s Address
declares that the product:

Product Name

Model Number

complies with the amendments and
requirements of the:

Standards:

LVD

ETL authorisation to mark
Low Voltage Power Supply
EMC

WEEE

RoHS

Quality System

Safile,
December 2006

CE-Declaration of Conformity

According to EN 45014

BTG Pulp & Paper Sensors AB
P.O. Box 602 S- 661 29 SAFFLE, Sweden

Junction box

JCT-1100

Low Voltage Directive 73/23/EEC
EMC Directive 89/336/EEC
RoHS 2002/95/EC

and conforms with the following product WEEE 2002/96/EC

EN61010-1:93

UL/CAN/CSA/-C22.2. No.61010-1, 2nd ed. -04
Control Nr. 3068754

NEC Class 2/IEC 60950/IEC 60601

EN 61000-6-4:99
EN 61000-6-2:04

-n.a.-, not Annex |
-n.a.-

1SO 9001
monitored by
Lloyd’s Register ity Assurance

-

rs Hyort, MD

8.2 Safety Recommendations

See section 2 for safety recommendations.

M2067/1en
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8.3 - Installation Instructions

8.3

Installation Instructions

8.3.1 Mounting

NOTE!

Locate the junction box close to the transmitter and sampling valve to achieve
a convenient connection of the SPC-1000 hand-held terminal for calibration
and monitoring.

For convenient working height and a good operating position the bottom of the
junction box should be approximately 1.4 m (4.6 ft.) above the floor. The SPC-
1000 can be placed in a holder if one has been mounted close to the junction
box.

Install the box in a position where it is protected from mechanical damage.

Fig 17 Recommended S S S S s
clearances
B
NOTE! - _
The front cover swings —
open and is hinged on 7 300 eoee 50
the left side. % 12 ) e || 2
o S
(
' S
S S
Fig 18 Dimensions " —
[
[ [21c]ofal ": ”
. o ojco
.34 285 & fg
a2 | 13 "o
5.6
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8.3 - Installation Instructions

Fig 19 Attachment lugs

Fig 20 Protecting roof

The junction box has three attachment lugs which are bolted to a flat surface.

@5.3
0.2" (3x)

242
9.5"

BTG recommends that a roof or overhang is mounted above the junction box
to protect it against spray and pulp. If the junction box is located outdoors, a
roof should be mounted that protects from direct sunlight which can cause ex-
cessive operating temperatures. If possible, the SPC-1000 should also be pro-
tected when placed in it's holder.

200
B\\
75°
( Sla
) | r—~—
I—%Z v
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8.3 - Installation Instructions

8.3.2 Cabling
8.3.2.1 Cable Types

BTG recommends properly dimensioned cables as described below for con-
nections between the junction box and external equipment.

The power cable should be in accordance with the IEC 227/245 standard.
Power supply cable:
- Shielded (280 %) 3 x 0.75 mm? (3 x AWG18) with PE.

NOTE!
BTG recommends that the power supply cable has a 2 A slow blow fuse.

Signal cables (for Qutput, Range Select, Alarm, AUX-in, etc.):

« Shielded (100%), twisted pair: Min 2 x 0.3 mm? (2 x AWG24). Typical
size is 2 x 0.75 mm? (2 x AWG18).

NOTE!
BTG recommends that separate cables be used for analog and digital signals.
Multiconductor cables can be used.
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8.3 - Installation Instructions

"

8.3.2.2 Guidelines for Cable Connections

» Do not place signal cables and power supply cables close togetherl This
may cause interference.

« Always avoid loops of cable leads in the junction box and make the leads
as short as possible.

* The shields for the Alarm, AUX-in and Range select cables should not be
connected in the junction box, unless the mill standard specifically
requires it. Normally, these shields are grounded to instrument earth at the
mill end.

» BTG recommends that the shield for the output signal cable is connected
to CONN21 in the junction box. CONN21 is connected to PE via a
capacitor.

Fig 21 Grounding of cable
shields

1 Power supply or transmitter
cable

Nut

Sealing ring

Insert ring

Cable shield

Socket

Free wires

NO O WN

Standard cable gland Optional cable glands

Cable shields should be connected as shown in Fig 22 below.

Fig 22 Connection of signal cable

shields BTG BTG Mill
1 System cable: transmiitter JCT-1100 equipment
The cable shield must be
grounded to the cable glands at CONN21
both ends. —
2 Output signal cable: [

In the JCT-1100 the shield is

connected to "CONN27" and in @ @ J—
the mill equipment the shield is =
connected to instrument earth.

1 2

@ = PE/Protective earth L = Instrument earth

M2067/1en BT-5400 JCT-1100 83
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8.3 - Installation Instructions

I

“

It is important to tighten the cable connector firmly to the transmitter — use a
tooll If not tightened firmly, the shield will not be properly grounded.

Fig 23 Transmitter cable JCT-1100
connection
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8.3 - Installation Instructions

CONN4
OUTPUT

- put

8.3.3 Wiring Diagram

Fig 24 Wiring

Outs-
Out5+

Ou4-
Outd+

Out3
Out2

Out1

Auxin +

NOTE!

Unshielded long, looped wires may cause
interference to the signal.

The terminal markings become visible
when the screw clamp connectors are
removed.

Signal output cable shield should be connected here. See section 8.3.2.2,

CONN3
USER Range sefect, input B. Alarm -,
Range select, input A. Alarm +.
Cable shield connected to cable gland. See section 8.3.2.2.
> Cable shield connected to cable gland. See section 8.3.2.2.
©0o = Grey
CONN2 2ol — Yelow Black
SENSOR - or—+ . Red
Transmitter §ol- e Brown [Tansmiter Supply) :?ue
g o2 = White (transmittes supply) ik
P :
CONN1 &7 ;-, Protective earth
SUPPLY 2% - Line 90-250 V AC
E T Neutral
Power Supply
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8.3 - Installation Instructions

8.3.3.1 HART-communication

The junction box is delivered with a HART filter that removes the superim-
posed HART signal on the analog output signal from the junction box to the
DCS, and so on. If the HART-protocol is used after the junction box, the HART
filter must be removed. See section 8.5.2.1.

BTG's hand-held terminal (SPC-1000) and the display in the junction box use
the HART-protocol for communication between the transmitter and the junction
box. The HART communication requires a 250 ohm minimum loop resistance,
which is normally provided by the HART filter. If the HART filter is removed, it
must be verified that the output circuit (DCS, etc.) has at least 250 ohms resis-
tance. If this is not the case, then an extra resistor must be connected in series
with the output signal cable. Always connect the resistor to the plus (mA+) ter-
minal.

To ensure that there is a closed 4-20 mA loop between the transmitter and the
junction box, the output signal from the junction box is jumpered on delivery.
This jumper must always be removed when a signal cable is connected. See
figure below.

Fig 25 Removal of jumper

CONN21  |mA1+ [mA2+ | mA3+| CONN4
Q|  Jlmat-naz-mas-
\
I M ~ S -'
b Al 4
I +E=T Nom
L— d L Remove the resistor before the output signal
l, "| | cable is connected.
Ig g I
O O 1

8.3.3.2 Range Select Input

Transmitter calibration ranges for different production circumstances can be
changed with binary inputs to the transmitter.

Range Input A Input B
1 0 0
2 1 0
3 0 1
4 1 1
86 BT-5400 JCT-1100 M2067/1en
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8.4 - Operating Instructions

Fig 26 Power supply switch
1 Power supply switch

8.4

Operating Instructions

8.4.1 Starting the Junction Box

The junction box is started by switching on the power supply with the switch in
the terminal box. See Fig 26 below. See the start-up instructions in the
transmitter section of this manua! for detailed start-up instructions.

8.4.2 Transmitter Configuration from the Junction
Box

8.4.2.1 General Information

The JCT-1100 junction box is equipped with a display and four push buttons.
The display has one row of sixteen characters. The operator can make some
basic adjustments using the push buttons and the display without using the
hand-held terminal SPC-1000.

To make a complete calibration or to configure some major settings the
SPC-1000 must be used. The transmitter settings made from the junction box
can be loaded into the SPC-1000. There they may be used for documentation,
print-out, or backup.

NOTE!

Do not configure the transmitter from the hand-held terminal and the junction
box at the same time. Valuable configuration data can be lost! Always close a
configuration session by updating the transmitter.

M2067/1en
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8.4 - Operating Instructions

Fig 27 Front panel with push

buttons and display i1 n o 0
1 Display
2 Sample button 1
3 Armow up button 2
4 Arrow down button
5 Enter button
5
4

The push buttons have the following functions (depending upon position in
menu structure):

e Push button Function

@ Reads a measurement value from the
transmitter that corresponds to a calibration
sample value

Sample

Scrolls up in the menu structure
Arrow up @ Change a value upwards
Discard a sample value

Scroll down in the menu structure
Arrow down @ Change a value downwards
Discard a sample value

Select menu options
Enter @ Moves the cursor to the right

Stores entered values and calibration samples
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8.4 - Operating Instructions

8.4.2.2 Menu Structure

NOTE!

The display on the junction box always returns to the Result display after 15
seconds of inactivity, or after three minutes if a message has been shown. If
data was changed, it is automatically saved to the transmitter.

Start up display BT-5400 UV/IR The transmitter type is displayed when the JCT-1100 has
established contact with the transmitter.
While reading or writing data "Wait...” is displayed.
Result display 1: 76.6% ISO Result display: shows the process value.
To access the main menu items, press the up or down on
the arrow buttons: @ @
Result display 1: 13.5 ma Result display: shows the output signal 4 - 20 mA.
Channel setting CHANNEL 1 Channel 1-5.
. The present measuring range. Can be changed to access
Range setting RANGE 1 other ranges (ranges 1, 2, 3 or 4).
Span setting 50.0 - 95.0 Measuring span, % ISO.
Offset adjustment OFFSET +0.00 Process value offset, if required.
’L‘
Gain GAIN 1.00 Process value gain.
I
Damping setting ’mu@mg 0 Damping on output signal, if required.
JCT Communication JCT COMM. ON Communication ON or OFF between the JCT and the
transmitter.
M2067/1en BT-5400 JCT-1100 89
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8.4 - Operating Instructions

Collecting samples

8.4.2.3 Collecting Samples and Changing Settings

1: 76.6% IS0

Sampling X(5)

45.5 OK?

NOT SAVED

SAMPLE SAVED

When the Result display is shown samples can be
collected to calibrate the transmitter.

Press the sample button @ and collect a process
sample for lab calibration.

The “X" in “X(5)" will increment as each value is stored.
When all values have been stored, an average sample
value will be calculated and displayed.

Save the sample value by pressing enter @. or discard
the sample value by pressing @ or @

“NOT SAVED" is displayed if the sample value is
discarded. Press any button to finish sampling procedure.

“SAMPLE SAVED" is displayed if the sample value is
saved.

Press enter @ , to display sample date (note the date).

NOTE!

Always mark the lab sample with date and time. The lab sample value for the
corresponding calibration cannot be entered from the JCT-1100.
The BT-Calibration sofware must be used.

Date Date 2007-03-08 Press enter @, to display sample time (note the time).
Time Time 11:17:00 | press enter @ to complete and finish sampling
procedure.
a0 BT-5400 JCT-1100 M2067/1en
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8.4 - Operating Instructions

()

Channel setting CHANNEL 1 Press enter @ to select another channel.

T : . ||Press @ or @ to choose a channel to view/edit.
Verify by pressing enter @

Range setting RANGE 1 Press enter E] to select another range.

1 . Press @ or @ to choose a Range. Verify by pressing

enter @

Note! The transmltter will continue operating with the
range set by the Range select switch and the output
signal will not change.

All Range specific parameters (Span, Offset, Damping &
Calibration) can be changed for each Range. However,
the changes will not take affect until the transmitter's

<~?: : range is changed via the Range select switch.
Span setting SPAN 0.50-2.00 Press enter @ to change the Span.
0.50-2.00 When the first number starts to blink press @ or 8

to change the number. Press enter @ to accept. The
next number will blink. Repeat the procedure until done.

SPAN 1.00-2.50 After the last value has been entered, the new span is set.

M2067/1en BT-5400 JCT-1100 91
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8.4 - Operating Instructions

Offset adjustment

Gain

Damping setting

@éw/

JCT Communication

OFFSET +0.00

+0000.0000

GAIN.1.00

1.00

DAMPING 0

00

JCT COMM. ON/OFF

Press enter @ to change the offset.

The sign character starts to blink. Press @ or 8 to

change the sign or number. Press the enter @ to

accept. The next number will blink. Repeate the
procedure until done.

Press enter @ to change the gain.

The first number starts to blink. Press @ or @ to

change the value. Press enter @ to accept. The next
number will blink. Repeat the procedure until done.

Press enter @ to change the damping value.

The first number starts to blink. Press @ or a to

change the number. Press enter @ to accept. The next
number will blink. Repeat the procedure until done.

Enter @ toggles communication ON or OFF.

Auto retumns to ON after 30 minutes. Should always be
set to OFF when the SPC-1000 is used.
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8.5 - Service Instructions

8.5 Service Instructions

8.5.1 Maintenance Routines
No special maintenance routines are required. However, it is recommended
that the following preventive maintenance is carried out:

« Check that the junction box is not damaged and complies with the
protection rating (IP65).

+ Check that the cables to and from the junction box are not damaged.
« Keep the junction box clean and free from pulp, etc.

8.5.2 Service Hardware

The different hardware components are identified in Fig 28 below:

Fig 28 Hardware . pr o e s ®

components T" o 8 o —o
—

1 Screws for °
terminal cover (2x)
Screws for

s front panel (4x)
( i ) 24V DC connector
AC power connector

AC power supply : o i)

Mounting plate for

power supply unit 0 0

24V DC LED &= =

Display connector

SPC-1000 connector T

Screws for main circuit E

board (15x)

11 HART-filter (farthest to
the left) or isolation 1 2 12 3 5 | 4 1M1 789 10
amplifiers 6

12 Screw for front panel
grounding strap

©
®
@

N

O
e

Fin

OO AW

(=R B¢ TN

M2067/1en BT-5400 JCT-1100 93
© BTG 2007



8.5 - Service Instructions

8.5.2.1 Handling of Circuit Boards for Output Signals

Upon delivery a HART-filter on a separate circuit board is mounted (see Fig 29
below). No isolation amplifiers are mounted.

The HARTHfilter circuit board can be replaced with an isolation amplifier, or re-
moved as required. If the circuit board is removed and not replaced, then the
connector pins have to be strapped in order to get an output signal. See Fig 29
below.

Itis possible to mount isolation amplifiers for up to three analog output signals
{depending upon the transmitter type) in the junction box.

The front panel has to be removed before the circuit boards can be replaced,

DANGER! !
High voltage within the or removed. See section 8.5.2.3.

junction box.

Fig 29 Mounting of circuit boards
for HART -filter, circuit boards

for isolation amplifiers, or No circuit No circuit board
strapping of outputs. Circuit board board connected,
connected connected strapped pins
Position of isolation amplifiers under (Output signal) (No output (Output signal)
the front panel signal)
dn-z
ez ) o ° o
[ J o
PO ] °
- Bamgls ot

‘. - -
o(mmAﬂmmAZummM
] CONN 18 ‘oo»uu CONN 17

“lheo oo

o oo o= °
L ® 9!
‘ A
. o
= =
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8.5 - Service Instructions

8.5.2.2 Replacing the Power Supply Unit

If the power supply is faulty, it needs to be replaced.

Tools required:

Star screwdriver (medium size)

NOTE!
DANGER! Break and secure the AC power supply voltage to the junction box before the
High voltage within the front panel is removed (it is not sufficient to turn it off with the power supply
junction box. Connections Switoh in the terminal box.).
may only be carried out by
qualified personnel. All numbers within () below refer to Fig 28.

1. Check that the 24 V DC LED (7) and the display are off.

2. Unscrew the front panel (2) and carefully lift the front panel plate aside.

3. Detach the display connector (8) by pushing the two levers aside and pull-
ing the connector straight out from the main circuit board.

4. Detach the SPC-connector (9) by pulling it straight out from the main circuit
board. It might be necessary to loosen the locking flap using a flat screw
driver.

B 5. Unscrew the front panel grounding strap (12) from the main circuit board.
(( 6. Detach connectors for 24 V DC (3) and AC power (4) from the main circuit
board.

7. Detach the power supply unit from it's mounting plate by pushing the black
lever (located on the right upper comer) to the left.

8. Lift out the power supply unit (5).

9. Move the wiring for 24 V DC (3) and AC power (4) from the faulty power
supply unit to the new power supply unit.

To mount the new power supply unit, perform the steps above in reverse
order,
M2067/1en BT-5400 JCT-1100 g5
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8.5 - Service Instructions

8.5.2.3 Replacing the Front Panel

If there is something wrong with the display or the push buttons, then the
whole front panel has to be replaced. However, the transmitter will still work
properly without the display or the buttons functioning in the junction box. This
allows the replacement to be made at a convenient time.

DANGERI Tools required: .. -~
High voitage within the Star screwdriver (medium size)
junction box. Connections
may only be carried out by
qualified personnel.

NOTE!

Break and secure the AC power supply voltage to the junction box before the
front panel is removed (it is not sufficient to tum it off with the power supply
switch in the terminal box.)

All numbers within () below refer to Fig 28,

1. Check that the 24 V DC LED (7) and the display are off,
2. Unscrew the front panel (2) and carefully lift the front panel plate aside.

3. Detach the display connector (8) by pushing the two levers aside and pull-
ing the connector straight out from the main circuit board.

4. Detach the SPC-connector (9) by pulling it straight out from the main circuit

( board. It might be necessary to loosen the locking flap using a fiat screw
<. ) driver.

5. Unscrew the front panel grounding strap (12) from the main circuit board.

6. Move the display wiring (8) from the faulty display panel to the new display
panel.

To mount the new front panel, perform the steps above in reverse order.
If the front panel sticker is not mounted, it is easier to mount it after the
front panel has been replaced in the junction box.
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8.5 - Service Instructions

8.5.2.4 Replacing the Main Circuit Board

If the main circuit board is faulty, it needs to be replaced.

"l"'gio‘ls‘rég:]:ul'réd':j ‘

Screwdriver (medium size)
Star screwdriver (medium size)

NOTE!
DANGER! Break and secure the AC power supply voltage to the junction box before the
High voltage within the front panel is removed (it is not sufficient to tumn it off with the power supply
junction box. Connections switch in the terminal box.).
may only be carried out by
qualified personnel. All numbers within () below refer to Fig 28.

1. Check that the 24 V DC LED (7) and the display are off.
2. Unscrew the terminal box cover (1).

3. Detach all screw clamp connectors with cables connected to them. Note
that the terminal screws do not need to be fully removed, the contact can
be pulled out of the screw clamp connector on the main circuit board.

4. Unscrew the front panel (2) and carefully lift the front panel plate aside.

5. Detach the display connector (8) by pushing the two levers aside and pull-
(Z ' ing the connector straight out from the main circuit board.

6. Detach the SPC-connector (9) by pulling it straight out from the main circuit
board. It might be necessary to loosen the locking flap using a flat screw
driver.

7. Unscrew the front panel grounding strap (12) from the main circuit board.

8. Unscrew the fifteen screws (10) that attach the main circuit board to the
box.

9. The main circuit board can now be removed. Space is tight, so be careful.
Lift out the upper part first (where the display connector (8) is located).

To mount the new main circuit board, perform the steps above in reverse
order.

8.5.3 Service Software

Software can only be serviced by BTG's technicians. Contact BTG regarding
any suspected software problems.

©
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8.5 - Service Instructions

8.5.4 Troubleshooting

This section only covers troubleshooting with regards to possible faults that
can occur in the junction box. Please consulit the transmitter part of this manual
for transmitter related problems.

In the trouble shooting table below the probable causes are listed in a logical
order. They should be checked in that order.

The fuses and the test points indicated in the troubleshooting table below
are shown in Fig 30. All numbers within () in the troubleshooting table be-
low refer to Fig 28.

Symptom

1. The junction box
does not power up.

2. There is no informa-
tion on the display.

3. Nothing happens
when the push but-
tons are used.

4. There is no output
signal.

Probable cause

1.1. No power to the junction
box

1.2. Fuse on main circuit
board blown

1.3. Faulty or incorrectly
connected cabling to the
power supply unit

1.4. Faulty 24 V DC supply

1.5. Faulty DC/DC converters

on main circuit board

2.1. No power to the junction
box

2.2. Faulty or incorrectly
connected display wiring

2.3. Display is faulty

3.1. Faulty or incorrectly
connected display wiring

3.2. One, or more push
buttons are faulty

4.1. No power to the junction
box

4.2. Transmitter not in
operation.

Action

Check the external power
supply voltage.

Check fuses.

FS1 and FS2 for AC power
supply, FS3 for 24 V DC to
transmitter, and FS4 for
DC/DC converters.

Check the AC power (4)
and 24 V DC (3) wiring.

Check TP1. If out of limits,
replace the power supply
unit. Seesection 8.5.2.2.

Check TP2 and TP3. If out
of limits, replace the main
circuit board. Seesection
8.5.24.

See point 1 above.
Check the display wiring (8)
?1n2d) the groundling strap

Replace the front panel.
Seesection 8.5.2.3.

Check the display wiring (8)
?1n£d) the grounding strap

Replace the front panel.
Seesection 8.5.2.3.

See point 1 above.

Check the display for output
signal
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Symptom

5. The SPC does not
work.

6. The analog output
signal from the junc-
tion box is lower than

Probable cause

4.3. Improperly mounted
HART-filter or isolation
amplifier ’

4.4. Open loop for 4-20 mA
output

4.5. Incorrect transmitter
analog out configuration

4.6. Faulty HART-filter or
isolation amplifier

5.1. Incorrect program running

in the SPC

5.2. Not enough resistance
(minimum 250 Q) in the
4-20 mA output loop

5.3. The analog output signal

is not between 4-20 mA
5.4. Faulty or incorrectl
connected SPC cable

5.5. Faulty Hart
communication with the
SPC

6.1. Faulty HART-filter or
isolation amplifier

Action

Check if the HART-filter or
isolation amplifier is correct-
ly mounted. Seesection
8.5.2.1.

Check the complete 4-20
mA loop for breaks.

See the transmitter part of
this manual for calibration
instructions.

Replace, or remove the iso-
lation ampilifier circuit board.
Seesection 8.5.2.1

Switch to correct sensor
card and program in the
SPC.

If the output signal is con-
nected to a DCS, check that
the total loop resistance is
between 250Q and 7500
(with HART-filter) or be-
tween 2500 and 1000Q2
(without HART-filter.

See point 4 above.

Check the connectors and
cabling from the SPC to the
main circuit board (9).

Check that the SPC func-
tions correctly. Ifit does, itis
necessary to replace the
main circuit board. See sec-
tion 8.5.2.4

Replace, or remove the cir-
cuit board. Seesection
8.5.2.1

what the display dis-
play shows.
6.2. Incorrect transmitter See the transmitter part of
analog out configuration  this manual for calibration
instructions.
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~
3

Fig 30 Fuses and test points
on the main circuit 6

board
cfifefatel|detaletols)
HHET
o)
e}
o
-
- -
/ P
(. P
N L
Y
Pos TP Label Min. Max Unit Comment
1 FS1 2 Fuse for AC power supply: 250V, 2AT
2 FS2 2 A Fuse for AC power supply: 250V, 2AT
3 FS3 2 A Fuse for 24 V DC power supply: 250V, 2AT
4 FsS4 2 A Fuse for DC/DC converters: 250V, 2AT
5 TPZ GND Ground reference for all voltages (test points)
6 TP1  +24V 235 245 \Y Output voltage from 24 V DC power supply
7 TP2 +12V 11.5 12.5 \ SPC-1000 supply voltage from DC/DC converter
8 TP3 +5V 495 5.05 \ Regulated system supply voltage from DC/DC
converter
9 TPS  1.23V 1.20 1.25 \Y Reference voltage for HART modem

Measure all TP's between TP@ (GND) and the TP at hand using a high
impedance digital voltmeter
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8.6 Parts List

8.6.1 JCT-1100

item Rec, ‘ e
No, cSpare Qty Part No. Spare Part Description
parts
(*) A0012070 Junction box, complete 100-240 V AC version
10 1 A0012146 Main circuit board, with power
supply unit
11 1 27014281 Shield gaskel
12 1 A0D06635 Terminal connection SPC
13 1 A0068726 HART-fitter (included)
A0D14274 Isolation amplifier {optional)
14 1 AQ012223 System cable Transmitler
15 v 4 46022638 Fuse TRS 2AT 250V
16 2 46028221 Cable gland M12
17 1 46028130 Cable gland M20
18 ™ 1 46027330 Power supply unit Pulse
19 1 ADD12203 Fronl panel, complete - without
slicker
20 1 XXX Front panel sticker
21 1 1 9.9.6.6 4 Sticker, inside terminal box
22 1 A0D12112 Junction box
M2067/1en BT-5400 JCT-1100
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RAISING YOUR PRODUCTIVITY
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' Note!

CHECK PIPES!
Risk lor coreasive,
toxic, or aggressive /’_.\_@
liquids or gases '
with high pressute or
high temperature.

Always uso
appropriate personal
protective equipment

“ : o]

Note! s
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Ensure that the saddie LA |

& has the right profile in

relation to the pipe

diameter, see attached

drawing MEK-3000 np

Saddle profiling AO10147.
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