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1. INTRODUCTION

This manual contains installation and operating instructions for:

JOFRA WINDOWS CALIBRATION PROGRAM

JofraCal

The program was developed by:

AMETEK DENMARK A/S

Gydevang 32-34
DK-3450 Allerad
Denmark

Tel.: +45 48 16 80 00
Fax: +45 48 16 80 80
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1.1 General information

The JofraCal program is designed to perform temperature tests and to
calibrate temperature sensors using JOFRA equipment with RS-232
communication ports.

The software comes on a CD-ROM with update downloads available
from the AMETEK home page.

Knowledge of the JOFRA equipment and system to be tested is
essential in order to obtain the maximum benefit from this program.

Knowledge of Windows® programs in general is an advantage.

) Warranty

Use of the product remains the full responsibility of the user,
and AMETEK Denmark A/S offers no warranty and is under no
obligation in relation to this product. In addition, AMETEK
Denmark A/S cannot be held responsible for any damage,
which may occur in connection with the use of this product,
including loss of earnings, loss of profit, loss of data or recovery
of lost data, loss of goodwill and other similar incidental or
consequential damage or loss.

) Technical assistance
Please contact the distributor, if you require technical
assistance.

1.2 Hardware requirements

JofraCal can communicate with the following JOFRA equipment and has
the following requirements from the PC:

12 30-09-2004 124918 01
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1.2.1 JOFRA calibrator, models:

e D55SE-RS e CTC-140 A
e D55SE-RS with external tower e CTC-320 A
e CTC-320B
e CE140SE-RS e CTC-650 A
e CE140SE-RS with external ¢ CTC-650B
tower
e CTC-1200 A
e 250SE-RS e MTC-140 A
e 250SE-2-RS e MTC-320 A
e CE250SE-RS e MTC-320B
e MTC-650 A
e B50SE-RS e MTC-650B
e 650SE-2-RS
e CEB50SE-RS e |TC-155A
e |TC-320 A
e 1200SE-RS e |TC-650 A
e ATC-155A e ETC-125A
e ATC-155B e ETC-400 A
e ATC-156 A e ETC-400R
e ATC-156 B
e ATC-157 A
e ATC-157B e ATC-140A
e ATC-320 A e ATC-140B
e ATC-320B e ATC-250A
e ATC-650 A e ATC-250B
e ATC-650B
124918 01 30-09-2004
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JOFRA DTI, model:

¢ DTI (1000, 100, 50)
e ASC300

e ASC300-R

1.2.2 PCs, minimum hardware requirements:

e Intel™ 486 processor (Pentium™ 200MHz recommended)

e 32MB RAM (64MB recommended)

e 40MB free disk space on hard disk (60MB recommended) prior to
installation

e Standard VGA (800x600, 256 colours). 1024x768 recommended.

e CD-ROM drive for installation of program

1 or 2 free RS-232 serial ports, depending on configuration

1.2.3 PCs, minimum software requirements:

e Microsoft Windows® 98,Microsoft Windows® NT 4.0, Microsoft
Windows® 2000, Microsoft Windows® ME, Microsoft Windows® XP.
e System fonts: MS Sans Serif and Arial

1.3 Installing JofraCal

The JofraCal program is supplied on a CD-ROM and comes complete
with its own installation program.
Future upgrades available for download on www.ametek.dk.

“ Simply insert the CD and follow the instructions on screen.

By default, JofraCal is installed in the directory: Default program
foldenJofraCal

and an icon automatically appears on the Program’s menu.

14 30-09-2004 124918 01



AMETEK

CALIERATION INSTRUMENTS

If you want to install the program manually, the CD also contains a
SETUP.EXE file.

&  Note: when installing on Microsoft Windows NT® and Microsoft
Windows® 2000 Professional, you must have Administrator’s
privileges. If not please contact your local System Administrator.

1.4 Reinstalling JofraCal

The installation program detects whether JofraCal is already installed on
the PC. If already installed you will have the option to repair the current
installation or remove it.

Repairing the installation will overwrite the installation program files.
Uninstalling (remove option) JofraCal will only delete the program files.
Databases are not deleted nor are they overwritten if reinstalled to the
same location. If a complete reinstallation is required including
databases, the old installation folder must be deleted manually or
reinstalled to another location.

1.5 Converting the AmeCal-Temperature Database

It is possible to use data from the existing AmeCal-Temperature
database with the new JofraCal software.

Before an AmeCal-Temperature database can be used with JofraCal it
must be converted.

(See Database conversion program Section 15 Page 127)
Most data from the AmeCal database is converted including:

e Test devices, their relevant history and certificate information
¢ Heat source information
e Procedures

124918 01 30-09-2004 15
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e System configuration.

1.6 Connecting JofraCal to a JOFRA device

JofraCal can be connected to a JOFRA calibrator and/or JOFRA Digital
Temperature Instrument (DTI/ASC300) using a serial connection
(RS232). The JOFRA device must therefore be equipped with a serial
communication port. The device should be connected to a free serial
port on the PC - please refer to the PC manual for further information
regarding the location and appearance of serial ports. Use the serial
cable supplied with the device.

IMPORTANT!

e The JOFRA device must be switched off when connecting the
cable from the PC.

e The JOFRA device and the PC must be earthed to avoid noise
interference and damage to the equipment.

e You are advised not to switch the calibrator on until JofraCal
has been started.

1.7 Starting the JofraCal program

1.7.1 Windows98/2000/NT/ME/XP®
e Click Start.
e Select Programs.
e Select JofraCal.

e Select JofraCal Calibration software.

16 30-09-2004 124918 01



AMETEK

CALIERATION INSTRUMENTS

1.7.2 First time access to JofraCal

When the software is started for the first time, you are required to fill out
the registration form.

Registration form

JofraCal registration form
rCompany name and data:

Campary M ame: || =

Dept.: I =

M arne:
Address:
Address:

Coauntry:
Zip Code/s Ciky:
Phaone / Fax:

E-rnail:
[*= Required entry]

M ez | would like to receive information regarding AMETEE. 2
products in the future.

Erirt | x Cancel | o OK I

Note that the fields marked with a “*” must be filled out. Only when all
these compulsory fields are complete you are able to click [« 0k |.

124918 01 30-09-2004 17
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On start up, JofraCal begins by displaying the login dialog in which the
operator must select a user and key in the password.

Password Dialog x|

User Id : MASTER =

Password : I

Database : IEI:\iofra-cal\DB\JofraDB.cds J

AME I EK ‘ Cancel |

CALIBRATION INSTRUMENTS

User and access levels, these are described in section 2 page 23.

As no user-defined names have been added at this stage, you are
required to use one of the default names. These are:

MASTER or USER
(No passwords are required)

JofraCal also remembers the location of the database last used and the
complete path is displayed in the database field.

The first time you log in JofraCal a default database is located in the
JofraCal subdirectory \DB.

Databases can be created, selected and deleted. This is described in
section 1.11 page 20.

Note: The logon dialog can also be called from the menu in JofraCal
allowing the user to change both database and user without closing the
program.

18 30-09-2004 124918 01
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1.8 Backup copies

ALWAYS MAKE BACKUP COPIES!

Loosing data can waste a great deal of time and resources, and it
is important that you take the time required to make a backup copy
of your database. The backup copy should include all files in the
JofraCal\DB folder. Backup copies should be made using a
suitable backup program - follow the manufacturer’s instructions.

1.9 Uninstalling JofraCal

JofraCal is removed from the PC as follows:

® Open Control Panel
¢ Open Add/Remove Programs

e Select JofraCal
®* Press Add/Remove button and follow instructions on screens

JofraCal default database (CDS files in the \DB folder) will not be
deleted during the uninstall process. The database can therefore be
used for subsequent installations of JofraCal or other programs.

1.10 Program structure for JofraCal

Like other Windows® programs, JofraCal uses buttons, dialog boxes,
grids, tables, etc. JofraCal uses paging controls to navigate through the
main areas of the program.

Brogram Database Help

/| Device mainlenance| $ Calibration setup | m UpIuad!DuwnIuad| €, Scheduler |

124918 01 30-09-2004 19
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The JofraCal functions are divided into five main areas:

Device maintenance (section 3 page 27)
Calibration setup (section 4 page 38 )
Upload / Download (section 9 page 83)
Scheduler (section 10 page 89)

Online Calibrating (section 13 page 108)

Apart from the main program areas, there is the system configuration
dialog (section14 page 117) called from the menu.

These functions are described in detail in the specified sections of this
manual.

1.11 Database management

Under installation a default database is created. It consists of several
CDS (Client Data Set) files and is located in the subdirectory \DB of the
JofraCal installation folder.

For users who only require a single database, this database is always
default start up database.

20 30-09-2004 124918 01
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Program menu - database options

Password Dialog : |

Uszer Id :

[MaSTER El

Pazsword : ||

Database : IE:'\iDha-caI\DBUafraDB.cds _I

AMETEK‘ Logon I Cancel |

CALIBRATION INSTRUMENTS

Select another database by clicking on the select button.

& When using multiple databases, the correct database must be
selected before logging on to JofraCal.

124918 01 30-09-2004 21
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1.11.1 To create a new database

For those wishing to use multiple databases, simply create a new
subdirectory and copy the new database files into the new folder.
An empty database can be found on the installation CD.

& Warning. Make sure the CDS database files are not write
protected after copying from the CD. Remove the ReadOnly
flag if necessary.

1.11.2 To select a database

Before logging on, select the Program=>logon to bring up the logon on
page. Use the Select button to show the database selection dialog and
find the required JofraCal.CDS file.

Program - Select Database

5Select Jofra database ﬂll
Lok i I@ official test j = IC_QF -
File name: I j Ooen I
ol Files of type: IJofra-EaI database j Eatee] |

Use this dialog to locate and select the correct database.
Click Open to use the selected database and return to the login menu.
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2. HOW TO SELECT A USER

& When using multiple databases, the correct database must be
selected before logging on to AmeCal-Temperature.
& You must select a user in order to run JofraCal.
Select user:

Password Dialog |

Databaze : IE:'\inra-cal'\DE‘»J-:nfraDB.cd& _|

AMETEK — 7 .-

CALIBRATION INSTRUMENTS

Users are maintained in the System setup. Users can have either full
access (super users) or restricted access (normal users) to the JofraCal
system. Please note that users do not require full access to perform a
calibration (section14.4.1 page 124).

Details of the default user names are found in section 2.4 page 24.
These provide access to the program before any user names are
defined.
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2.1 Super users

Super users have access to the complete database and can create,
delete and edit sensors, heat sources, procedures, etc.

2.2 Normal users

Normal users cannot create, edit or delete information, nor can they
modify the system setup. They can only perform calibrations using
existing information, but may create certificates once the calibration
procedure has been completed.

2.3 Select a user

Select a user from the User list box.

Confirm by clicking

-0r -

to exit JofraCal, click ="

An error message will be displayed if an unknown user or an incorrect
password is entered.

2.4 Program default user names

Two users will be set up the first time you run JofraCal. The first user
name, MASTER, is a super user. The other user name, USER, is a
normal user. No password has been linked to these two users. Once the
‘real’ users have been set up, MASTER and USER can be deleted. Note
that user ID can only be deleted by a super user, and that the current
user cannot be deleted, (Section 14.4.1 page 124).
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2.5 Main menu

When JofraCal has accepted the selected user, the main menu is
shown:

Main menu
=TS
Erogram [Qatabase  Helo
o M Calibration setup | TR Uplosd / Download | ' Schedulsr | F] Exit |
Device under test
Device id : | __! il J | Mew I I 121 I | I
Ealnumr : Calibe stion infarmation
-l:-lt- e Certificates Last ool date
Dbl umi Calib. cpole Hewnt cal. date
‘Sowial Humber
Manulactured -
Caililicates
—Leaficoloname __ ypviestd: [ |
Cal date - | I
Shalus : i |
Hesuli | I |
Procadure ld ;| |

Frimt
Fax/|

o T

JofraCal uses paging controls to navigate through the main areas of the
program. The active page is always highlighted in blue. Select a page by
clicking on the page tab.
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The 5 main areas of Jofracal

Device Maintenance: Test device database and calibration
history.

Calibration Setup: Select a device, set up and run a
calibration.

Upload/Download: Up/download offline calibrations and

maintain reference sensor database.

Scheduler: Earmark devices due for calibration.
Calibrating: Online calibrating.
Exit: Not visible during online calibration.

&  Note that the ‘Calibrating’ page tab replaces the ‘Exit’ during online
calibration.
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3. DEVICE MAINTENANCE

Device maintenance dialog:

sl
Brogram  Database  Help

QLTI rTreee f Calibration setup | TR Upload / Download | ' Scheduler | ] Exit |

Device under test

Dewice Id - {10 3 = Eat | Hew | Ditete | Copy |
[ m
ategoiy e e i aticn inl 5
g e F) Cartificates 3 Lost col date 174052004 102350
Dubgut wnit : Ohme Calib. cyole 12 Mewt cal. dote 17052005
Sovial Mumbier - Pioa 1007
Manufactured - Amelek Denmadk
Cantilicate:
Schema 3 cel 7 2‘“”:" Id - F‘:EE:" S
Wi Y = 3 2 = al date - 17052004
! Schema 3 ceal_3 Shabuz © Az Frund ! tafork aeder
Fwaull ; [Pass]
Divice history Procedurs I ;3532368
Calibration tolerance span
) .40
Dalate cedtificats
0.204
Frint
Fe Pass/fail col 0PI FxT
/ -0.20 B I L
e
~0.40
26,00 37.00 3800

Toleranoe span — Devistion up —— Devistion down —

The device maintenance allows the user to maintain and view the test

instrument database. The user can create, copy, delete and edit a test
device. (See Section 3.3 Page 36).

3.1 View a test device

To view a device the user must click the - select button to display
the Device search dialog. (Section 12 page 102).
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3.1.1 Device summary details

When a device is selected the user can find information regarding the
device’s basic properties, calibration history, and a list of previous
calibration certificates.

Device summary details — maintenance

~Device under test

Device Id - [PTT001 reserve | [ New | Delste | Copy
Cat: : T i
Da ?gm:u _ P;n;;ara e Calibration inf
EVICE _\l?e - Certificates 23 Last cal. date 30-04-2004 11:26:48
Output unit : Ohimg Calib cycle 12 Mext cal. date 30-04-2005

Serial Number - PT1005115
Manufactured :  Ametek Denmark A/5

3.1.2 Calibration certificates & history

Device calibration history is seen in the lower half to the device
maintenance screen including a list of all completed certificates. A brief
summary of the highlighted certificate (date, pass/fail, deviation graph) is
detailed to the right.

Device calibration certificates - maintenance

Caitilicates

Schema 3 oot 7 Dnvies Id ATD 3
Wiew & prink Sehema 3 cait b Cal date - 17-05-2004 10: 3250
e Schema 3 ceit_3 Stabus ¢ A5 Found / Wik oider
Pzl Pzl
D histoy Procadus 1d ;353836
Calibration talerance span
040+
Drelate contificate
D.20
Prink
F Pass/fail col. 0.00 1= 0,18
-0.30 - ﬁl}i-______ P
-0.400
T T T
36,00 27.00 28.00
T span —— up —— down ——
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3.1.3 Viewing a certificate

All certificates created by JofraCal are saved in a certificate database
file ‘Certfile.CDS’ and may be viewed, printed and saved in PDF format
as, and when, required.

Highlight the Certificate you wish to view from the certificate list, then
Yiew & print
click the button.

The system displays the following window:

Certificate output options - maintenance
Dutput Options x|
elected Printer
’—ip deskjet 840c series |

Report Destination
€ Printer

¥ Preview e
™ File
Format [Fave Snapshot File (v ] Setup

—Options:
Copies [~ Coliste
I1 [~ Duplex

The user has 3 output options:

1. Send direct to the printer.

2. Preview the certificate on the screen.
3. Save as a PDF of NDF formats.

If the user chooses to preview the certificate the following screen
appears.

A two-page report is displayed.
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Certificate preview — page 1:

F: IR o2 | 8,5 B Zoom I % | B

Calibration certificate

AMETEK

Cartificate no. Schema 3 cen_11 GALIBRATION INSTRUMENTS
Calibration status.  fis | sft

Time start 150000 Duration 00:00:37 Callbration date. 7 juni 2004
Davice under test.

I tification RTD1 Serial number PT100 1002
Manufacturer  Ametek Denmark PassiFall eriterla  0,40% +020°C
Device type P00 Max. Deviation 0,127
DevSubType P100@E0305 Last calibrated 7 juni 2004
Output unit Cthrs

Hote

Factory Department Sections

East Deparment A Elgctronic

D.U.T read Input on device

True read Helerence inpul on source

Reference sensor

Ildentification Ref on ATC codler Serial number Defauh-ME30
Manufacturer  Ametek Denmark

Note

Heateource (Master]

Identification ATC Caoler Sarial numbar S 4.00003
Manufacturer Ametek Device voe ATC156 6

Certificate preview — page 2 results:

Calibration Certificate
Certificate No
Calibration Status

Schema 3 cert_7
As Found /Work order

AMETEK

CALIBRATION INSTRUMENTS

Calibration result  Pass Max. Deviation -0.28°C
Time start 10:38:50 Duration 00:1412 Date of calibration 17 maj 2004
Calibration results :  RTD 3
Calibration tolerance span
Deviation out  ___ _ 0409
0.204
Dewiation in -~ . _....
o.on
0,18
-0.204 B e
0404
T T T
3600 37.00 38.00
Stability { True ): Wariations less than £ 0,50°%C dunng 2Min
Stability { Sensor ) Variations less than £ 0,50°C during 2Min.
StepHo  Set['C] Source True ['C] Sensor [*C] Deviation ['C]  PassFail
1 * Master IBE5 ¥_37 028 Pass

The window may be resized by dragging its corners, or it can

maximized to fill the entire screen.

be
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SE @[99 > el page ] o2 | | & = B zoom[i55 % | R

The buttons at the top of the screen provide the following functions:

3 Open an NDR or PDF file.
H Save certificate in NDR or PDF format.
Qﬁ Print certificate currently displayed

||‘l A > Pl Page Iﬂ of 2

Page navigating. First, Previous, Next, last pages.
Select page number.

9 2 = B Zoom[1265 % |

Page sizing controls to adjust the page view.
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3.1.4 Delete certificate

“Lertihcates
Certificate name

test auto_106

test auto_105

test auto_96

test auto_94

test auto_83

Device history test auto 75

test auto 72

test auto_71

. test auto 63

Delete certificate | |ieet auto 55

= = |test auto_48

Yiew & print

Delete a certificate by first selecting the certificate from the list you wish

to delete then click the Petete “'“ﬁ"a“" button.

Super users can only delete certificates.

To confirm deletion JofraCal will ask for authorization from a registered
Master User. Here the user simply types in a valid password for a
Master user.

a‘ Authorize deletion - | [m] | il

Enter password of a Master uger

W Ok I X Qancell
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3.2 View History

All calibrations to a particular sensor can be viewed on screen as a
graph. This indicates changes in the sensor’s sensitivity and accuracy
between different calibrations. This can be useful to show changes over
time or variations between different calibration groups:

Click M to view the history of the currently selected test
device.

A window containing a graph is shown:

History - viewing:

EAmeEal-Temperatute Licenced to: BY Technologies [Uzer: Superuser]
Frogram  Functions

STANDBY
Deviation Read / True Calibration history of: DEMO 6 mm Cable / 4 wire

0.02

0.00

-0.02 +
T T T T T T
20 i} 20 40 60O &0 100
Temperature step
Seftings.. | b wiew | " Done |
-1 - / CALIBRATION INSTRUMENTS

The buttons at the bottom of the screen provide the following functions:
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seinz=. | This opens a new window where you are able to change
the settings for the graph:

E Graph zellings
¥ Autascale
rSealig

Time min: ID:DU:DU mak:ID:DU:Uél
Tamn.mim:li 00000 mak:I‘HEIDEIEIU

Zooming
€ o z00m

i Pan

i Dragwindow

1 Window pos zoom

o 0K

You can define the axis settings and zoom on areas of
interest.

ke view | This provides a numeric list of all the calibration
temperatures on the graph.

Select sensor

Select calibration point [°C]

-20.0 -
-1o.0

0o

10,0

200

30,0

0.0

500

60,0 LI
x Cancel |

Use this list to select a specific calibration temperature and
view all the measured values at this temperature for the
Sensor.
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EAmaCal—Tampelalule Licenced to: Ametek Denmark [User: Superuser]
Program  Functiohs

AMETEK
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[ 3

Graf
Deviation Read 7 Tiue Statigtic for sensor @[30.0]. selected calibrations
Tegh3
6.00 Teg12
4004 Teg 1l
2.00 \
Tesd10 Tex13
0.00 T
-2.00
-4.00
T T T T T T T T T T T T T
1 2 3 4 7 9 10 1 12 12 14
LCalibrations
Settings | ‘ = view | « Done |
F o=

7 GALIBRATION INSTRUMENTS

This returns you to the device maintenance page.

124918 01
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3.3 Edit a test device

Device under test data form contains the properties of a test device

instrument.

Edit test device properties - Maintenance:

LIEVILG UHUET WSSL (L 1 )

Device |D:  [PT100+eserve

[EEGWEENE A rmetek, Denmark 4745

Categary : | Temperature

SerialMo:  |pt10012

Device type : | Fitd

Descriptior: [Pt sensor

Subtype: | P10DA0)EE

r—Temperature range:

Min: 3200 °F  Max: [f5200 °F &

Output type : | Mative [default]

4 wire :

Inpuk wires :

Pazs/Fail criteria : [ 0.2 Zrdg+ 090 ]

r—Calibratiory

Last certfcate Mo, ;=% auto_48
21-04-2004 E[

Calibration interval : 12 : morths

Last certificate :

A [+

—Location / Tag

Factary
Scheduled I =3 |Eastem zite
Testsetup: 'tmi _I Cepartment
Procedure : W _I = |Elec:tr0nic:
Certificate note : Sections
Max. 30 = |F|&D
characters.
Motes :
_I ‘ \/ Ok | x Lancel
=
“ Changes can only be made by a user with MASTER access.
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3.3.1 Test device properties

Contains information identifying the test device.

Device ID. (Unique value identifying every device in database)
Maker

Serial number

Description

Temperature ranges. Devices’ min & max temperature limits.
Pass-Fail. Calibration pass/fail criteria.

Last certificate. Date and name of last calibration certificate.
Calibration interval. How often device is to be calibrated.
Schedule. Is the device scheduled for calibration?

Calibration parameters. Calibration Setup and procedure ID’s.
Notes. Certificate and general notes.

Location /tags. Identifies the devices’ position.

3.3.2 Defining a device type

Definition of a test device comprises of:

e Category
e Type

e Subtypes
e Output

See Section11.4 Page 96 for full details on Test device definition.
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4. CALIBRATION SETUP

E

== tab to begin a calibration.

. Calibration setup

Click on the J

The calibration process is divided into 3 distinct stages and is navigated
by “Vertical page tabs” on the right of the form.

@ Selecting the test device(s).
@ Create or select a predefined scenario.

@ Create or select a procedure method.

If the scenario and procedure have already been defined then the user
must only select the device and click on the

_“mn | putton.

Normally the scenario and procedure are defined when the user creates
a test device in the Edit Test device Dialog. (Section 11 Page 92).

4.1 Select a test device for calibration

First step is to select the devices to be calibrated.

Click on the ‘Select devices’ button highlighted by the yellow arrow in the
below picture.
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Initial screen - calibration setup
am o panase e

Device mamtenance | [Tl CE Uslad / Domnioad | ©. Schedue | F] Ext |

Satup and run calibration

Salacted devices for calibration

—_—— Send Ho Type Oulpad
(e |

3
=
-
S
H
i

% Rl o calbeslion

" Save a3 8 worknies

The JofraCal Search dialog is displayed. See (Section 12 Page 102) for
details on the search dialog.

Calbration overviewn

After selecting a device Jofracal returns to the setup pages.

Calibration setup after selecting a device

[ Selected devices for calibration 21
7
[[n] ‘ Serial Mo, | Type | Output @
PT100-reserve pt100-12 PHOD Ohms E‘
2

@
Remove device =
Q k!

=

w

2

@

Clear list g

£

=
Properties ﬁ

=

2

=]

B

=

=

i

Cable / connnection info: Selected Setup components:
Setup ' Run online calibration

_ :;askljle/cunnactmn for Sensor under ] m € Save ot mworkarder
—— Cable/connection for R5232 ﬁ
Communication.

JOFRA Computer
—— Cable/connection for Fief. sensor. ATCE v Run X Cancel |
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v Note the 2 extra vertical tabs now displayed, Test setup
(scenario) and procedures.

In this case the device in question has been assigned a setup routine,
seen by the graphic scenario summary below the device list.

There are 4 control buttons on the device selection page.

Select devicels)

Select device(s) for calibration.

Remove device

Remove the device currently highlighted from list.

Clear lizt

Remove all selected devices from list.

Properties

View the properties of the device currently highlighted.
See (Section 11 Page 92) for details on the test device
dialog.

4.2 Defining the calibration test setup scenario

The second stage of setting up a calibration is defining the test
environment.

A "test setup” method can be defined and saved, then later assigned to
any other test device in the database.

The Test setup can actually be first assigned in the Edit Test device
Dialog when first creating the Test device See (Section 11.2 Page 95)
or later here in the Calibration setup.
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Test setup page — Calibration setup

Setup and run calibration

: A
‘ Setup ID : [test j Mew Delete Copy I =
u
=
|dentification Tupe Serial no Edit Serial ports g
— @
@
Master || ATC coler ATCASEE E09E74-00003 [Coné =]
Slave Mot in use _I g
2
True read Reference input on source _I '_'::
Betsensor || ATC ref sene PHO0 Defaul-TS30 _I
LT Read [|RTD wia input _I

The following buttons allow the user to maintain the Test setup
definitions database.

Jest [ Select a predefined Test setup definition.

o New | Create a new Test setup definition.

Delete |

Delete the current “Test setup” definition. Be sure no
other device uses this record.

Lo Copy the current “Test setup”.

4.2.1 Creating a new Test setup

When copying or creating a new scenario the user is requested to enter
a new Test Setup ID.
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Request Test Setup ID
=K

Enter new setup 1D

I: |

X Cancel

Key in the new ID and click OK. A blank Test Setup page is presented
ready for a complete new definition.

|dentification Tupe Serial no

m
=

Serial ports

=i i Selection

Slave Mot inuse:

True read

Ref sensar |1y

(R O T T [

D.U.T Read | ...

4.2.2 Test Setup parameters
The following calibration variables are defined in this page:
Master heat source: To select a Master heat source click on the

select =l button adjacent Master label.
(For details on the heat source dialog see Section 5 Page 49)

Slave heat source: To select a Slave heat source click on the select
=l putton adjacent Slave label. (Same as in Master).

True reading method: Defines how the True reference measurement
reading will be done.
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Click on the select =l button adjacent True read label.
For details on the True read method dialog see (Section 6 Page 54).

Reference Sensor: If the True read method is anything other than
‘internal’ then this parameter must be defined.

Click on the select =l button adjacent Ref Sensor label.

For details on the Reference sensor dialog see (Section 7 Page 62).

D.U.T reading method — Defines how the Test device measurement
reading will be done.

Click on the select =l button adjacent D.U.T read label.
For details on the D.U.T read method dialog see (Section 8 Page 74).
4.3 Defining the calibration procedure

This window is used to select a calibration procedure.

Setup and run calibration

>
Procedures :([ATD procedure j Hew | Delete I Copy I ;f‘
2
=
Heat source setup o 2
Stahility criteria =
1 pdd Temp | Setternp Time/min  [Fl 1]
- = step Mo, F) Feference 1.00 0,90 ﬁ
1 Delate | Step 1 32,00 Test device [~ g
g
+:
ﬂl Maintain last temperature. on finish [~ S
3
2
=}
@
-
]
@
—
Cable / connnection info: Selected Setup components:
Setup: % Run online calibration
—— Cables tion for 5 d
tait le/connection for Sensor under ' Cave as & workorder
—— Cable/connection for R5232

Communication.
JOFRA Computer
—— Cable/connection for Ref. sensor ATCE < B

The 3" and final stage of the calibration setup is to define the
temperature steps called procedures.

X Cancel
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Procedures can be defined, saved and reused by any test device.
The Procedure can actually be first assigned in the Edit Test device
Dialog when first creating the Test device (See Section 11.3 Page 96)
or later here in the Calibration setup.

The following buttons allow the user to maintain the Procedures
database.

4.3.1 Selecting an existing Procedure

Jest A Select a predefined Procedure definition.

Click on the list box and select the desired Procedure.

4.3.2 Creating a new Procedure.

___tew | Create a new Test setup definition.

When creating a new procedure the user is requested to enter a new
Procedure ID.

Request Procedure ID
K New identification =100

Enter the new procedure 1D

1D - IHTD procedure

X Cancel

Type in the new ID and click OK. An initialised Procedure page is
presented ready for editing
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Procedure definition page

Program  Database Help

/1 Device maintenance m UpluadiDnvanad| Q, Scheduler | [l Exit |

Setup and run calibration

Procedures :|RTD procedure 7 Hew Delete Copy |

Heatsource setup

Stahilty criteriar
+i add Temp, | et tEMp Time/mn ~ [F)
~ atep o ¢F) Reference .00 0,30
4 Delete | Step1 13200 Test device [

i Irsert
4 Maintain last temperatue, on finish [~

-l aunpasosd {| dmesisal SA [seswmapsal .,

Cable / connnection info: Selected Setup componerts:

Sefup

—— Cablefconnection for Sensor under
test

—— Cablefconnection for RS232
Cornmunication,

1% Fun online calbration

1" Save as 2 workerder

« Run X Cancel

—— Cable/connection for Ref. sensor.

4.3.3 Deleting a procedure

ﬂl Delete the currently displayed Procedure definition.
JofraCal requests confirmation prior to final deletion.

Be sure no other device uses this record.

4.3.4 Copy a procedure

. Ewy  Copy the currently displayed Procedure.
When copying the new procedure the user is requested to enter a new
Procedure ID.
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Request Procedure ID
K\new identification =100x

Enter the new procedure [D

1D - IHTD procedure

X Cancel

Enter the new ID and click OK. An identical procedure with a new name
is displayed in the Procedure page however with a new name.

Procedure definition page

Procedures :| Copy of RTD procedure j Mew | Dielete

Heat source setup

Stahility criteria

4 add | Temp, | Sttemp. Time/min ~ [F]
- step Mo, (F) Reference o 030
+ Delete | Step 1 |32,IJD Test device [~

o Insert
'4| tdaintain last temperature, on finish [~

4.3.5 Test Setup parameters

The following calibration variables are defined in this page:

Temperature steps

The calibration set temperature points are entered and must be within
the admissible temperature range.
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Source

This is only available when a Slave (calibrator + manual heat source) is
selected in the calibration setup.

Temp. Settemp. Source

step No. |( Cal/tan
Step1 | 35.00 Master [<]
Step 2 |36.00 ' :
Cten 1 A1 1N “TEwE 1

Slope (gradient)

Is only applicable to Switch test calibrations.

The calibrator’s temperature slope may be selected from within the limits
of the calibrator type. If a value is selected outside the accepted range
then JofraCal replaces the value with MIN or Max.

Fi Add Add a line to the calibration steps.
*} Delete Delete a line to the calibration steps.

*E Inser | Insert a line to the calibration steps.

4.3.6 Stability criteria

Stability is applied to the True reference temperature and is optional for
the test device.

The criteria are specified as a stability time and stability value
(temperature tolerance). The heat source is regarded as being stable
when its temperature fluctuations (the Read or True temperature) are
less than or equal to the given temperature tolerance in the given time.
The temperature tolerance is specified as a + temperature and the time
as a number of minutes.
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& Note: If the criteria are too relaxed then the Set temperature
may not be reached.

Stahility criteria
Timedmin ~ [Cl

Feference R.00 .50
Test device v .00 .50

The Test device (READ) stability option is only visible if the user has
Selected 'Convert to temperature’ in Calibration setup.
(See Section 8.7 Page 78).

Maintain last temperature

When the calibration process has been completed, JofraCal generally
sets the calibrator to the storage temperature.
See (Section14.3.2 Page 123)

tdaintain last temperature. on finish - [

If the Maintain last temp on finish check box has been checked then
JofraCal will leave the calibrator at the last set temperature.

48 30-09-2004 124918 01



AMETEK

CALIERATION INSTRUMENTS

5. DEFINING HEAT SOURCES

The heat source dialog is used in the administration of the calibrator
database and enables the user to select, create, delete and edit heat
source definition records.

Heat source dialog

1=
RN (M o S election| ﬂ Mew fram Device | | MNew I | [elete I | Copy I
ETC heater N
ate heater fan
M aufact Manual Heatsource properties
Copy of coolar I
Serial Na|CTC heater Internal sensor KO
ETC Heater Marmal )
Model: | cte HEATER — vl Reference input WO
-
D escription : T R232 connection NO
Resolution : oo = wiorkorder NO
T ermperature range Available test input
Mir I T Max I T & 1.0 N
Factory defaults I ahms NO
méd MO
—LCalibration date: Yalts (Moduls] NO
Last calibration date. E Switch NO
Calibration interval ever I vl mohths
Certificate note :
| Max. 30 characters.
Motes :
‘ o Ok I X Cancel |

If no heat source type is currently assigned then “No Selection” is the
default.
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5.1 Select a Heat source

Heatzource ; || y=EE

Use the drop down list of previously defined heat sources to select the
desired Heat source for the calibration. The heat source properties are
displayed. See (Heat source properties Section 5.3 Page 51).

The list entry “No selection” is used if the user wishes to remove the
current selection. Example. The user wishes to remove a Slave heat
source definition.

5.2 Create new heat source from connected device

MI This button is used to make a quick connection to a heat
source through the RS-232 serial port and retrieves the serial number.

First the user is asked for the serial port and the

Quick connect dialog
JRI=TEY

Device ype———————————
Comport: (1« I

& ADK[atc cte ate e )

i

Dti channel
ra ] P X Cancel |

If a record with the same serial number and type exists, then JofraCal
will retrieve and present that heat source.
Or if not found ask the user to create a new heat source record.
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Confirm creation of a new record

x|

Heatzourze with senialho. 50967 4-00003 not found in
[Databaze. Create a new create a recaord?

If the user answers yes a new heat source record will be created after
prompting the user for a new ID.

5.3 Copy a heat source record

Copy the current heat source to a new record.

The user is again prompted for a new ID then the new heat source with
the same properties but new ID is displayed.

5.4 Delete a heat source record

Deletes the current heat source. JofraCal requests

confirmation prior to the final deletion.

5.5 Heat source general data

This section describes the properties in the Heat source dialog.

Manufacturer
The calibrator manufacturer is displayed on the certificate.

Serial number
The calibrator serial number is displayed on the certificate.
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Calibrator model

Select by dropdown list box the Calibrator type.

E.g. ATC-320B, CTC650A etc...

Calibration dates

The date the calibrator was last calibrated and the interval between
calibrations.

Description

The user’s own description of the calibrator.

Minimum/maximum temperature

This is used to specify the calibrator's admissible temperature range.
When the calibration procedure is set up, JofraCal controls whether the
given test temperatures are admissible, i.e. whether the temperatures
are within the temperature ranges of the calibrator.

Resolution

The maximum temperature resolution displayed on the calibrator.

Calibration notes

This field may be used to enter a comment about sensor usage
(maximum 240 characters). Not displayed on the certificate.

Certificate note

This field may be used to enter a certificate comment (maximum 29
characters).
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5.6 Heat source function properties

This area gives the user a quick insight regarding the calibrators’
functionality. The information shows if the calibrator in question has the
following function capabilities.

Heat source functions

Heatzource properties

Intemal sensor YES
Reference input MO
RS5232 connection YES
Wiorkorder MO

Available test input

T/C MO
ohirns MO
e, MO
Yaolts [Module) MO
Switch MO

124918 01 30-09-2004 53



AMETEK

CALIERATION INSTRUMENTS

6. TRUE READING METHOD

The true reading method is one of the four main elements of a
Calibration test setup and is called from the Calibration Setup page.

The purpose of this form is to define how the true reference temperature
is to be measured.

It is important that the True reading method is defined before the device
under test reading method, because it directly affects the available
reading methods for the Test device.

True reading method dialog

j [ Hew | | Deete | | Copy |

True reference read method :
Resolution: |0,01 - ¥ Set follows true

‘ Ok I X Cancel |
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There are 2 types of Reading methods, which can be selected.
e Predefined standard methods that follow with the JofraCal
database.
e User-defined methods.

6.1 Predefined standard methods

Internal sensor. (Not available with Manual external heat source).
Reference input. Ametek ATC-B series only

Whether these options are available depend upon the selected Master
heat sources’ function properties. (See Section 5.6 page 53)

6.2 User-defined methods

These are reading methods in which the operator has defined and
normally includes some form of data logger or manual reading device.

Any User-defined methods can be used in both True and DUT reading
methods.

Logging devices can be for example one of Ametek’s DTI or ASC300
devices. Any other device is considered a manual logger as JofraCal
cannot automatically read from the device and temperatures would have
to be manually keyed.

(See logging devices Section 8.8 Page 81)

6.3 Selecting a True reading method

LT TR R F eference input on sounce -

Use the drop down list of previously defined reading methods.

The methods listed are directly dependent upon the Master heat source
used in the calibration.
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E.g. “Reference input on source” is only an option when using the ATC—-
B series calibrator.

6.4 Creating a user-defined method

Click on the button and the JofraCal prompts the user for

an identification name.

Enter new True ID
1o

Enter new True method 1D

:
X concel 70
Enter the new ID and Click =
A new empty form is displayed
[ =
Seleclltest j Delete Copy I
True reference read method :
Resolution : {0,010 -
Device :
Wanufachurer - Calibration date:
S | Last calibration date. NS E

Serial No: |

Ealibrat\onintervalevery:|12 ~ | manths

Max Decimaks © 3

Logging type : IManuaI 'l Quick connactl

Ceitificate note

| Maw. 30 characters.

General nates :

tax 240 characters.

‘ ' Ok | xgancell
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True method dialog becomes visible to enable the user to define the
logging device. (DTI, ASC300 or manual).

See True read parameters. (Section 6.7 Page 58 ) for a description of
setting the dialog controls.

When all parameters and logger information are keyed, click the
v O | putton.

6.5 Copy a User-defined method
Click on the button and the JofraCal prompts the user for

an identification name.

Enter new True ID
=lofx|

Enter new True method ID

-

X ol

Follow the same instructions as if creating a new User-defined method.

6.6 Deleting a True reading method

Only User-defined methods may be deleted from the list.

Select the reading method you wish to delete then click the delete
Delete

button.

JofraCal will ask the user to confirm the deletion.
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ﬂ

@ Delete the curent Readmethod record?

Click Yes (Ja) to confirm deletion.

6.7 True read parameters

6.7.1 General parameters

Resolution:

Resohtion: [001 x| Use the resolution control to set the decimals for the
calibration true measurement reading.

The resolution can be set to: 1 (default), 0.1, 0.01 or 0.001 however
options depend upon the calibrator or logger used for true reading.

Set follows true:

v Set follows true

This is only available for ATC-B series calibrators. When this option is
enabled, the calibrator's SET temperature is adjusted to the "True”
temperature measured by the reference sensor. A result of this is that it
takes the calibrator longer before it indicates stable.

&  Note that it is only possible to reach the exact True temperature, if
the stability criteria are tight enough. It is recommended to use the
criteria £0.03°C /0.05°F in 10 minutes to be stable.
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6.7.2 Logging device parameters

The device section parameters of the True read dialog describe the
logging device used for the True reading method and are visible in User-
defined reading methods.

Device section of the True read dialog

rDevice:

b arufactunes - |Ametek oy Calibration date:

. Lazt calibration date. MNeA E
Senal Mo : |DTI1 000 - 943682

Calibration interval every :|12 vI rankths
tax Decimalz © 3
Logging type : IDTI1 Qa0 'I Quick, connectl
Certificate note - Fieference channel no': |2 vl
| Max, 30 characters,  Mo- of channels : 2
General nokes :
Max 240 characters.

Manufacturer

The logger manufacturer is displayed on the certificate.

Serial number

The logger serial number is displayed on the certificate.

Logging type
Select the device type from the drop down list.
The device list contains the names of logging devices known to JofraCal

and can communicate via RS-232 serial port.
Select "Manual” if device is other than a DTl or ASC300.
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lecimals © 3
g kppe DTI1000 ¥ | Buick connect

cate note : [ASC3I00-R

DTIO0
OTHO00 Max. 30 cha

dlnotes;  (Manual

If the logging device (DTl or ASC) is connected via an RS-232 it is
possible to use the Ouick connest] {4 retrieve the type and serial number of
the device. (See Section 6.8 Page 61)

Calibration dates

The date the logger was last calibrated and the interval between
calibrations.

Reference channel no.

If the logger has more than 1 input channel then the reference channel
needs to be defined, e.g. DTI.

Resolution:

Indicates the maximum temperature resolution displayed on the logger.

Notes

This field may be used to enter a comment about sensor usage
(maximum 240 characters). Not displayed on the certificate.

Certificate note

This field may be used to enter a certificate comment (maximum 29
characters).
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6.8 Quick connect to logging device:

Use the quick connect button to connect and retrieve information from a
logging device through an RS-232 serial port. (DTl or ASC).

If successful it will use the information to automatically set the following
controls.

Device type list box
Manufacturer

Max decimals

Serial number (DTI only).

Using the quick connect is strongly recommended as it avoids any
keying errors.

Click on the @ Huick connect button.

Quick connect dialog

F“Device quick connectiol o ] 4]
Device type———

 a50 Comport: (1 VI

[ channe! |
ra 1 o x LCancel

The user must indicate the type of logger and the serial comport then

click the |i.%a. Connecl | hutton.

124918 01 30-09-2004 61



AMETEK

CALIERATION INSTRUMENTS

7. REFERENCE SENSORS

The External reference sensor dialog is used in the administration of the
reference sensor database and enables the user to select, create, delete
and edit these records.

The dialog is called from calibration setup (See section 4.2 page 40)
or the UpLoad / DownLoad page. (See section 9 page 83).

External reference sensor dialog:

Edit external reference sensor X/
Select : (IR ~ Wew from Device I ‘ Mew | | Delete I | Copy |

Manufactuier s [smetek 4/5

Sensor parameters @ Connect device
Tables II Callendar van Dusen 11590 Defaults |
i~ Calibration date:

Last calibration date Mt E IEC 751 coefficients DTI & ASC
RO (1.0D0T11E+D2
Calibration interval every: |12 : months
A |3.908300E-03
B [5.FFS000E-07
rTemperature range:————————————————| C [4183000E12

Senialno: |Tast sehsl

Max:

Min
0,00 ‘T 150,00 °C

Cert Notes :

Max. 30
characters.

Motes :

Temperature unit = *C
”Eulmanlly connected device

Device ype

Sn

| Ok I X Cancel |

< You may create any number of external reference sensors within
the system, but two external reference sensors may not have the
same name or the same serial number.
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" Ok

Closes the dialog and saves any changes.

C I
—x =onee Closes the dialog and asks the user if unsaved changes

are to be discarded.

7.1 Selecting a Reference sensor

sly defined reference sensors to select
the required sensor. The Reference sensor properties are displayed.
(See Reference sensor properties Section 7.5 Page 65).

7.2 New reference sensor from device

It is possible to create a new reference sensor record by using the

_New from Device | button. It allows the user to make a quick connection to
an ATC, DTI or ASC device connected by a RS-232 serial port.
First the user is asked for the serial port and the device type.

Quick connect dialog

10X
Device ppe——————
i+ ADE Comport: |1 vI
DTl
 ASC ect

Dt channel
rr? 1 2 —Ix Lance

If successful, JofraCal retrieves the reference sensor serial number and
the database scanned for an existing reference sensor.

If a record with the same serial number and device type exists then it will
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Retrieve and present that reference sensor.
If not
Ask the user to create a new reference sensor record.

Confirm creation of a new record

x

Sensor with serialno, Default-ITS30 not found in Database. Do you wish to creake a record

If the user answers yes, the user is prompted for a new ID.

Enter new reference sensor ID

E‘New identification ] 78

Enter a Reference sensor ID

ID: [RefonATE

« Ok I xgancell

Click OK and a new reference sensor will be created and displayed.

7.3 Copy reference sensor

The button copies the current reference sensor to a new

record. The user is again prompted for a new ID. An identical reference
sensor is displayed albeit with a new ID.
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7.4 Delete reference sensor

The button deletes the current reference sensor.
JofraCal requests confirmation from the user before the actual deletion.

7.5 Reference sensor properties

This section describes the properties in the reference sensor dialog.

Manufacturer

The reference sensor manufacturer is displayed on the certificate.

Serial number

The reference sensor serial number is displayed on the certificate.

It should also be unique. When using the NewfiomDevics | 14100 it is the
retrieved serial number that is used to scan the database to check if an
existing reference sensor already exists.

Calibration dates

The date the reference sensor was last calibrated and the interval
between calibrations.

Minimum/maximum temperature

This is used to specify the reference sensors’ admissible temperature
range.

Notes

This field may be used to enter comments about sensor usage.
Maximum length 240 characters. Not displayed on the certificate.
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Certificate note

This field may be used to enter a certificate comment.
(Maximum length 30 characters).

7.6 Sensor parameters / coefficients

This area of the form enables the user to define and download the
relevant sensor parameters.

There are 3 types of parameters/coefficients the user can work with.
Tables: Used with ATC (Section 7.7.7 Page 71)

Van Dusen: Used with DTI (Section 7.7.9 Page 73)

ITS90 : Used with DTI(2.0+) or ASC300 (Section 7.7.8 Page 72)

Tab controls to the 3 parameter types
| I Tables Callendar wan Duzen | TS 30

The user can move from page to page by selecting the desired tab.

< Warning.
It is the parameter page selection that determines which type of
parameters are downloaded or uploaded from the reference
sensor.
Example: If Callendar van Dusen is selected and the user starts to
download, it is the van Dusen values that are sent to the device,
not ITS90.
The exception to this is when an ATC is connected. Tables are
downloaded regardless of the selection.
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Connect / disconnect button, & Gomsstdsvice | o 43 DiscomnestrC |

Cefaults | . i
Overwrite the current values with default values.

Upload parameters from connected device.

Dowvnlosd .
4 Upload parameters from connected device.

Connection status panel

Currently connected device

Devicetype:  ATC-156 B
S RO9E74-00003

This panel displays the details of the currently connected device.

7.7 Up/Downloading reference sensor coefficients

Before any reference sensor data can be downloaded to a reference
sensor, the user must first connect to the device containing the sensor.

7.7.1 Connecting

Click on the &% Cemestdevize | [y tton,

Select the serial port and the device type.
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Quick connect dialog
—lojx|

Device pe———————

{+ ADK Comport: |1 'I

DTl
~ ASC

Diti channel
ra 1 o x Cancel |

DTI Channel. If you select a DTI the user is also required to select the

Diti channel
’_ﬁ' 1 2

channel number.

Warning:
When a connection is made there is no immediate verification
that the reference sensor matches the reference sensor the

user is currently editing. However the user receives a warning
at up/download from the device.

x
Serialno differs! Serialno and coefficients will be uploaded to current sensor,
Conkinue

The user can also select another sensor while connection is open.

7.7.2 Disconnecting

To close the current connection, click on the _ 43 DissornectaTC | button or
simply close the dialog box by click the OK or Cancel buttons.
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7.7.3 Downloading

Click the m button to download parameters to the currently
connected device.

Confirm download

x

@ Download data to calibrator
| |

After confirmation is received JofraCal begins to send the sensor data
to the device.

JofraCal then informs the user when download is complete.

Successful download

x

@ The sensor parameters have been downloaded,

7.7.4 Uploading

Click the L
connected device.

d button to upload sensor parameters from the
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i

Crerwrite the current sensor parameters

After confirmation is received JofraCal begins to load sensor data up
from the device.

7.7.5 Default values

. Cefaults | .
Click on button to load the default values of the display

parameter type.
Example. If tables are selected then the default table values are loaded.

7.7.6 Calculate coefficients

The wl button in the Tables parameter page is used to
generate Van Dusen or ITS90 coefficients based on the data found in
the table grid.

The user is prompted for information in the following form.

Calculate sensor coefficients

E‘Enter the sensor alpha 1ol x|

Yalid between 0.00385 to 0.00392

alpha ||
TS 90 < Ok I x Qancell
i CwD
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The user must choose which set of temperature calculation coefficients
are to be created ITS90 or Van Dusen.
If ITS90 is selected the user must also enter an “alpha” constant value.

When the calculations are complete the user is asked to confirm
overwriting the existing values.

Confirm replacement of existing data

=

Replace current IT390 values with the new coefficients

JofraCal then jumps to the parameter page with the fresh calculated
coefficients displayed.

7.1.7 Tables

The ‘Tables’ page consists of a grid containing the ohms-temperature
relationship over a certain temperature range.
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Ohms-temperature relationship

| Tables  CallendarvanDusen| 17590 |

Table constants - ATC B series

Steps Temperature | Okim
Step 1 18,5201

Step 2 -100,0000 | 60,3395

Step 3 00000 100,0000
Step 4 100,0000 138,5055
Step 5 200,0000 175,8560
Step B 300,0000 212,0515
Step ¥ 400,0000 247.0920
Step B 500,0000 2809775
Step 9 G00,0000 N2.7080
Step 10 00,0000 45,2835

Add step Dl step Calculate

Use the _#ddstep | ang  Delster | putions to add and delete the steps.

Editing the temperature - ohms

Key values in the grid cells, press ENTER and
ARROW to move to next cell.

The wlbutton is used to generate Van Dusen or ITS90
coefficients based on the data found in the table grid.
(See Section7.7.6 Page 70)

7.7.8 ITS90

The ITS 90 coefficients can only be used with the DTI version 2.0+,
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Tables |Eal|endarvanDusen|l IT5-90

1T5-30 coefficients DT Yers 2.0

RTPw [1.000000E+0Z
alR  [0,000000E-001
BLR (000000007
clF  [0000000E-00
sHR  [0000000E-01
bHR  [0000000E-01
cHR  [0000000E-01
oHR  [0000000E-01

7.7.9 Callendar Van Dusen

The Van Dusen coefficients can only be used with both the ASC300 and
all DTI's

Tables ||Eallendar van Dusen ITS-30 |

IEC 751 coefficients DTI & ASC

o [1.000000E +02

A 13903300E-03

g 5.775000E-07
C 183000812

124918 01 30-09-2004 73



AMETEK

CALIERATION INSTRUMENTS

8. D.U.T READING METHOD

The Device Under Test reading method is one of the four main elements
of a Calibration test setup and is called from the Calibration Setup page.
(See Section 4.2.2 page 42)

The purpose of this form is to define the measuring method for the
device under test.

D.U.T reading method dialog
I |

Select - [ASC 2 =l New | Delete | Copy |

Device under test reading method :

Read method setting:

Fesolution 0.1 - [+ Corvert to temperature

Ceilificate note : |certificate comments Iax. 30 characters.
Logging device
Manufacturer : Fmetek A5 Calibration date:
Serial No pscoe0 Last calbrstion date. " [=]

Calibration interval I - th
Logging methad : |ASC300-R | Guick connect aibialen ntervel svety {12 e

Certificate note

Logger notes for certificate. =]

There are 2 types of Reading methods, which can be selected.
e Predefined methods
e User-defined methods.
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8.1 Predefined standard methods
Input on device. ATC, SE and switch on CTC, ITC type calibrators.

Manual Read.  Manual test devices only.

Dti (available channel). Use the available channel on the same DTI
defined in the True reading method.

Whether these options are available depend upon the function
properties of the selected Master heat source. (Section 5.6 page 53)

8.2 User-defined methods
(See True read - User-defined methods. Section 6.2 page 55)

8.3 Selecting a D.U.T reading method

‘ Select : I."—\SC 2 j

Use the drop down list of previously defined reading method.
The methods listed are directly dependent upon the Master heat source
and True reading method.

8.4 Creating a user-defined method

Click on the button and the JofraCal prompts the user for

an identification name.

New read method ID
ol

Enter new Read method ID

D: |

X Cancel
Enter the new ID and Click .
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A new empty form is displayed and ready for editing.

B E

Delete Copy |

Select - [test method

Device under test reading method :

Read method setting

Resolution 0o - [V Convert to temperature

Ceticate note Max, 30 characters

~Logging device

Mafectwer: [ Calibration date:

Sesial No - . Last calioration date, 1 [=]
Calibration interval | morth

Logging rethod: [Marusl =] Quick connect Sl e | g e

Certificate note :

=

Kl

o Ok X Cancel

When a user-defined method is selected the logging device section of
the dialog is visible to enable the user to define the logging device.
Example DTI, ASC300 or manual.

See D.U.T read parameters (Section 8.7.1 Page 78) for a description of
all parameters.

When all parameters and logger information are keyed, click the

v Ok button to save the information.

8.5 Copy a User-defined method

Click on the button and the JofraCal prompts the user for

an identification name.
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Enter new read method ID
1ol

Enter new Read method ID

D: |

X Qancell

Follow the same instructions as if creating a new User-defined method.

8.6 Deleting a D.U.T reading method

Only User-defined methods may be deleted from the list.

Select the reading method you wish to delete then click the delete

| Delste | button.

JofraCal will ask the user to confirm the deletion.

x

@ Delete the curent Readmethod record?®

Click Yes (Ja) to confirm deletion.
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8.7 D.U.T read parameters

8.7.1 General parameters

Resolution:

Resabtion: [001 7] \j¢¢ the resolution control o set the decimals for the
calibration D.U.T measurement.

The resolution can be set to: 1 (default), 0.1, 0.01 or 0.001 however
options depend upon the calibrator or logger used for reading.

Convert to temperature:

[v Corveert to temperature . ,
Determines whether the sensor's measured data

should be converted into temperatures. This is achieved using standard

formular resident in the calibrator.

Cold junction compensation

When TC inputs are used, the Cold Junction Compensation function is
displayed:

Cold junctiar ; * aute {7 manuel |23J:||:| T

Use this function in one of two ways:
Auto: Where the calibrator measures the TC input temperature
automatically.

Manual: For online measurements, the temperature defined in this field
is used. Note that this temperature is not saved. It is only displayed in
the certificate.

For work orders, the temperature is entered via the calibrator during the
calibration. The calibrator prompts you for the value before measuring.
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8.7.2 Logging device parameters

The device section parameters of the D.U.T read dialog describe the
logging device used for the True reading method and are visible in User-
defined reading methods.

Logging device section of the D.U.T read dialog

—Logging device

M anufacturer : F—\metek 45 i~ Calibration date:
T M
Serial Mo : |DTI1 000 - 518423-01607 Last calbration date. E’

Calibration interval :I vI th
Logging method :  |DTI11000 ¥ | Quick connectl albration interval every 12 manns

Certificate note :

;l Channel/device setup

Synchronize channels / devices I

LI All devices azsigned Ok1

Manufacturer
The logger manufacturer is displayed on the certificate.

Serial number

The logger serial number is displayed on the certificate.

Logging type
Select the device type from the drop down list.
The device list contains the names of loggers known to JofraCal and can

communicate via RS-232 serial port.
Select "Manual’ if device is other than a DTl or ASC300.
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lecimals © 3
g kppe DTI1000 ¥ | Buick connect

cate note : [ASC3I00-R

DTIO0
OTHO00 Max. 30 cha

dlnotes;  (Manual

If the logging device (DTI or ASC) is connected via an RS-232 it is

possible to use the MI to retrieve the type and serial number of
the device. (See Section 6.8 Page 61)

Calibration dates

The date the logger was last calibrated and the interval between
calibrations.

Channel - Device setup

Channel/device setup

S hehinnie channels / devices

DevicedChannel setup incompletel

If the logger has more than 1 input channel then the user must define
the channel the test device is connected to. If this parameter is not in
place a warning is displayed as in the above example.

Synchronizing of devices and channels is designed for future use of
scanners with multiple input channels.

(See Section 8.8 page 81).

Resolution:

Maximum resolution for the logger.
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This field may be used to enter a comment about sensor usage
(maximum 240 characters). Not displayed on the certificate.

Certificate note

This field may be used to enter a certificate comment (maximum 29

characters).
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8.8 Synchronizing logging devices

Define the test device / input channel connection(s).

Channel - devices connections

Devices under test
Device name

Channel

RID

Select a device then right
click to assign an available
channel from the list

True reference channel Mo. ,1_

=lolx|

Devices/Channel setup
incomplete!

‘IWI xgancell

The “Device name” lists contains the test device(s) in the calibration and
their assigned channel number.
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Device/Channel zetup

. . 1 1
The warning in red LUE L i

devices have been assigned a channel number.

remains displayed until all

When all parameters are in place the warning is replaced with

All devices aszigned OKI .

JEIeCL d
click to ass
channel

Devicez under test

Device name Channel
RIMZ ;

]
Remove Channel

Channel 2

Select a channel.
You cannot directly edit the channel number.

Select the device you wish to edit then “Right” mouse click to display the
available options. You can either remove the current channel setting or

assign another from the floating menu list.
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9. UPLOAD/DOWNLOAD

& This function can only be used with the Jofra ATC-B series
version calibrators.

Using this function with the ATC-B series calibrators, allows calibration
procedures to be semi-automated. Calibrations are defined in the
JofraCal ‘Calibration Setup’ and saved as work orders. These work
orders are then downloaded to the ATC calibrator via the RS-232
interface. Calibrations are run offline with the results saved as
certificates in the calibrator, which can be later uploaded to JofraCal.

The Reference sensor panel contains a link to the Reference sensor
dialog where it is possible to up/download sensor coefficients.
(See Section 7 Page 62)

K Jofra-Cal ( Current user : Master user } — o]
Program  Datsbase Help

T L] <. Scheduler | B Ext |

#| Device maintenance | &} Calibration setup |

Upload / Download

Current workorders in calibrator

5 Connect lo ATC | Sensor [D's A Ad
Comport: |6 =

Sensors list
S Sy
PT100-reserve

Show warkarders | _Delete a workerder |

(-Used memory in calibrator
\ 0% |

Clear Eearan|

Frogress:

0% 100%

" Delete workorder after upload

= Delete only calibration data after upload

sensor

Reference sensor database | Downlaad or upioad reference sensor cosficients to ATC, DTI or ASC300 devices
BN [state o errors
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“ Note. The user is prevented from leaving the Up/Download

page while the communication to the ATC is open.
(See Section 9.1.6 page 87).

9.1 Work orders

The calibrator can store up to 20 work orders. When all the calibrator’s
memory is used, it is necessary to remove (delete) some of the resident
work orders before new ones can be downloaded.

9.1.1 Creating a work order

Defining a work order is the same as preparing and running an online
calibration (See Section4 Page 38) with the exception that the user must

select ¥ Save az a workorder then click +" Save .

_m o7l £ Fun onling calibration

I 'will be treated +" Save x Cancel
3 manual input

JofraCal jumps directly to the Up/down screen with the list of defined
calibration work orders, ready for downloading.

9.1.2 The work order list

Click on the —2ho prepared warkorders | to display the defined work order
calibrations if not already listed.
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Work orders ready for download

Workorders
Sengars list

‘HTD 2

To delete a work order, simply select an ID from the Sensor list and click
Delete a workorder ‘

9.1.3 Connecting to the ATC

To connect to the ATC, select a serial port then click on the Connect
button.

ﬁ Connect to ATC |
Comport : Ia "I

& Note. When connecting to an ATC calibrator, ensure that it is in
normal operation mode and not running any tasks such as
Autostep, Switch or calibrations.

After communications are opened successfully JofraCal retrieves the
work order list currently in the Calibrator. (See Section 9.1.4 page 86).

Also M upload and M download buttons are active during

open communications.

The user can now download or upload calibration procedures to and
from the ATC calibrator.
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9.1.4 Current work orders in calibrator

These are listed in the Grid to the right hand side of the page along with
details of their completion status.
List of work orders currently in the ATC

Current warkorders in calibrator

Sengor D'z AzF Agl
Mo Mo

There is also a memory gauge indicating the available space in the ATC.

Memory usage on the ATC
IJzed memony in calibrator
0 Z |
Cear | Clearsll |
Clear Delete the selected work order on the ATC.
Clear &1 Delete all the listed work orders on the ATC.

It is possible to automatically delete the entire work order or just the
results, after uploading to the PC, depending on the following selection.

i Delete workaorder after upload

f* Delete anly calibration data after upload

9.1.5 Up / downloading work orders

To download a calibration select a sensor from the work orders list then
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Click the M button.

When the download is completed
e The work order ID appears in the "Work orders in calibrator” grid.
e The work order ID is deleted from the PC’s "work order” list.
e The ATC memory usage gauge will be updated.

To upload any completed work orders, select from the "work orders” in

“calibrator” list then select the job from the list then click the M
button.

When upload is complete JofraCal will either delete the work order from
the ATC or just change its completion status AsF or AsL. The certificate
can then be viewed from the Viewing certificates in the Device
maintenance page. (See Section 3.1.3 Page 29)

9.1.6 Disconnecting the ATC Up/Download

It is important to disconnect the ATC when finished or before proceeding
to other areas of JofraCal.
Therefore JofraCal prevents the user from leaving the Up/Down load

page until clicking the |4 Biszennect iomATE ] bution closes
communications.

The following warning will appear if the user attempts to leave the
Up/Down load page.

warning x|

Flease complete warkorder and close down connection to ATC
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9.2 Reference sensor.

Allows quick access to the reference sensor dialog click on the
Reference sensor database button.

| Reference sensor database I Download or upload reference sensor coeficients to ATC, DTl or A5C300 devices.

"Heiemnce sensor

See (Section 7 Page 62) for details regarding maintaining reference
sensor databases.
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10. SCHEDULER

The scheduler allows a user to easily administrate the calibration of test
devices.

Typically a supervisor would build a list of devices due for calibration,
flag them for calibration and if required generate a report for those
responsible for the actual calibration.

JofraCal scheduler page
=0 ]

Program Database Help

i Device mai | ﬁ Calibration setup | m Upload # Duwnloadl 5cheduler E Exit |
~Schedul
Device list Schedule

! flag
Sl diees Device ID Tupe Last calbrated  Calibration due Location r
Manual Read 18-05-2004 18-05-2005 E azt/Department A/Electionic |_
M RTD 1 Pr1o0 17-08-2004 17-05-2005 E azt/Department A/Electionic |_
RTD1F P00 30-04-2004 30-04-2005 E ast/Department A/Electionic |7
RTD 2 P00 17-05-2004 17-08-2005 E ast/D epartment A Electonic Il
Remave selected | RTD 2a P00 17-05-2004 17-08-2005 E ast/D epartment A Electonic Il
RTD 3 P00 17-05-2004 17-08-2005 E ast/D epartment & producktion Il
Remave all dewcesl RTD mA P00 06-05-2004 (0E-08-2005 E ast/Department 4/Electionic Il
Rtd Volts P00 05-05-2004 (05-08-2005 E ast/Department A/Electionic ical
Print listed devices | Rtd volts0-12 PH 00 104052004 10-05-2005 East/Department 4/Electionic Il
Switch Switch 26-04-2004 26-04-2005 I r
TC wolts Thermocouple 05-05-2004 (05-05-2005 A -
Test RTD b anual Read 05-05-2004 (05-05-2005 E ast/Department 4/Electionic -
aaa PHO0 N, N, zz I

m |State Mo errars
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10.1 Selecting devices

To select devices from the Test device database click the L

. Select devices

button, which opens the JofraCal search dialog.
(See Section 102 Page 12).

Show scheduled

The button will display all the devices already flagged

as scheduled for calibration.

10.2 Scheduling for calibration

The devices displayed in the list can now be scheduled or unscheduled

through the checkbox controls on the right hand side.

This can be done on an individual basis by using the checkboxes on
each device row F| |

or
Schedule
flag

schedule all devices at once by checking the top checkbox I

10.3 Remove from schedule list

Remove selected . .
Remove a selected device from the list.

Remove all devices . .
Remove all devices from scheduler list.

90 30-09-2004 124918

01



AMETEK

CALIERATION INSTRUMENTS

10.4 Scheduled devices report

The _Fintlisted devices | button will generate a report from the listed

devices. JofraCal requests various report parameters.

Scheduled devices report parameters

Schedule report x|
—Report details —Report destination
Header - | " Spool direct to printer
" Save to PDF file
Created by - Master user (€ Preview rspark
Created for :| —Sort list by
f+ Marne
Notes : iomal " Location

| " Erint I | xgancell

To give the report more flexibility the user can define the following report
parameters:

e Report header.
e Created for. Who is the report for?
e Notes. Any relevant comments.

The user can also determine the destination of the report and the sort
sequence for the listed devices.
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11. HOW TO EDIT A TEST DEVICE

Device under test data form contains the properties of a test device
instrument.

Edit test device properties — Maintenance:

L/EVILE UUET 3L (L)

&

Device D : [PT100-re28mve

(EEGETLI A etk D enmark A/5)

SerialNo:  [pt100-12

Description: [Pt sersor

r— Temperature range:

Min: (3200 °F  Max: [75200 °F &

Paszs/Fail criteria : +[ 0.2 Zrdg+ 090 ]

r—Calibratior

Last ceifate Mo, : 5% auto_48
21.04-2004 [

Calibration interval : |12 : moriths

Last certific:ate :

Scheduled r
Test setup : et _I
Procedure [Switch poc _I

Certificate note :
Max. 30

characters.

Mates :

- |
[ -]

11.1 Test device properties

Categorny : | Temperature

Device type | Ritd

Subtype: | P100[30)335

Output type : | Mative [default]

4 wire :

Input wires

MG

—Location / Tag

Factary

= |E astern site

Department

= |Elec:tr0nic:

Sections

= D

‘ \/ Ok | x LCancel

Changes can only be made by a user with MASTER access.

This section describes briefly the fields where you can enter information
and where this information is displayed.
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Manufacturer

The sensor’'s manufacturer is displayed on the certificate.

Serial number

The sensor’s serial number is displayed on the certificate.

Sensor type, subtype and output properties
(See Section 11.4 Page 96)

Last calibration date

Last certificate |-I 7-05-2004 I:‘

The date of calibration is automatically inserted in this field when
JofraCal has calibrated a sensor. Any date entered manually will be
overwritten when JofraCal performs a new calibration using the sensor.
The field may be left empty. The current Windows® date format is
shown to the right of the field.

Last certificate number

Lazt certifcate Mo |S chemna 3 cert_2

JofraCal automatically inserts the certificate number of the Ilast
calibration. Any text entered will be overwritten when JofraCal performs
a new calibration using the sensor.
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Calibration interval

Calibratian intersyal : months
Scheduled 12
Test zsetup 3 - input
G
Frocedure :
13
Certificate note ; 24

Define how often the test device should be calibrated by selecting the
interval (months) from the dropdown list. JofraCal uses the interval
together with the last calibration date to warn uses of outdated test
devices.

Scheduled
Check the control to mark the test device as scheduled.

Pass/Fail criterion

The Pass/Fail criterion is shown as two fields. The first is a percentage
deviation calculated on the basis of the measured values, the second is
an absolute temperature deviation. The permitted tolerance is the sum
of these two tolerance values. The tolerance is used to determine the
state of the Pass/Fail field on certificates.

Example: The Pass/Fail criterion is specified as £(1.7% rdg. + 0.8°C).
The heat source is set to 45°C. When the heat source and the sensor
under test are stable, the true temperature is 45.0°C and the sensor
reads 46.2°C. The tolerance is calculated as £(1.7% of 45.0°C + 0.8°C),
i.e. #(0.77°C + 0.8°C) = +1.6°C. If the absolute difference between the
measured temperature and the true temperature is greater than the
tolerance, the Pass/Fail field will be set to Fail. In this case however, the
difference is 46.2°C - 45.0°C =1.2°C, i.e. less than the tolerance of
+1.6°C, and the Pass/Fail field is set to Pass.

94 30-09-2004 124918 01



AMETEK

CALIERATION INSTRUMENTS

Notes

This field may be used to enter a comment about sensor usage
(maximum 240 characters). Not displayed on the certificate.

Certificate note

This field may be used to enter a certificate comment (maximum 29
characters).

Sensor location tags

Each test device has 3 location parameters to the identification and
search process. The operator determines how many location levels are
implemented.

These are optional. The explanatory location labels can be changed in
the System Setup, see section 14.4.1 page 124.

Minimum/maximum temperature

This is used to specify the sensor's admissible temperature range.
When the calibration procedure is set up, JofraCal controls whether the
given test temperatures are admissible, i.e. whether the temperatures
are within the temperature ranges of the sensor and the heat source.

11.2 Defining a test device calibration setup

It is possible to create or assign an existing calibration setup definition
from within the “Edit test device “ dialog.
Test zetup [RTD ref - input

Click on the select —I button to

define the Test setup. See (Section 4 page 38)
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11.3 Defining a test device Procedure

It is possible to create or assign an existing procedure definition from
within the “Edit test device “ dialog.

Procedurs : |3E.3E-3E _I

Click on the select button to

define the temperature steps. See (Section 4.3 page 43)

11.4 Defining a device type

Every test device has the following properties, which completely
describe its attributes.

Category : Temperature

Device type ;| Ritd

Sub type F100[30)385

<1 =1 =1 [=]

Output type . | Defaul{Dhms]

Category

There are 3 fields of measuring JofraCal will work in:
e Temperature (See temp definitions Section 11.4.1page 97).
e Signal (See signal definitions Section 11.4.2 page 100)
e Pressure (See pressure definitions Section 11.4.3 page 101)

Each category offers a different set of Device type options as do
different device types offering a different set of Sub types and output unit
options.

Details of all the different Types, Subtypes and output options can be
found below.
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Note: Only temperature is implemented in Jofracal version 1.0

11.4.1 Temperature device definitions

Temperature Types

There are 4 categories of temperature sensors:
e RTD (Rtd Sub types Section 11.4.1.1.1page 97)
e Thermocouple (TC Sub types Section 11.4.1.1.2 page 98)
e Switch (No sub types)
e Manual. (No sub types)

Temperature device subtypes

11.4.1.1.1 Resistance Subtypes RTD
The possible RTD type selections are listed. Select from:

RTD P50(68)391

RTD Pt-50M (Russian)
RTD P100(90)385
RTD Pt-100 MILL
RTD P100(68)391
RTD Pt-100M (Russian)
RTD P500(90)385
RTD P1K(90)385

RTD P100(90)391
RTD P50(90)391

RTD M50(90)428

RTD M100(90)428
RTD P10(90)385

RTD P50(90)385

RTD P50(90)385

RTD P400(90)385
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RTD M50(90)426
RTD M100(90)426
RTD M10(90)427
RTD H120(90)672
RTD H100(90)617
RTD P50(68)385
RTD P100(68)385
RTD M53(68)426
RTD P100(90)JIS
RTD YSI(90)400
RTD P100(90)392

11.4.1.1.2 Thermocouple - TC
The possible TC type selections are listed. Select from:

Select from:

TC Type EE

TC Type J

TC Type K

TC Type L

TC Type N

TC Type R

TC Type S

TC Type T

TC Type XK (Russian)*

TC-HType B (not available in ATC calibrators)
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TC-H Type E
TC-H Type K
TC-H Type N
TC-H Type R
TC-H Type S
TC Type U
TC Type BP
TC Type C

A T/C input (TC module or TC-H module) is connected to the calibrator
(see appendix B.4 for connecting modules). The possible T/C type
selections are listed.

@ * For SE-calibrators with TC module: Type XK (Russian) input adds
a temperature compensation to the measured temperature. This
compensates for an error caused by the cold junction
compensation in the input module at 23°C.

Output unit
Default
MA
Volts 0-4
Volts 0-12
Default output

e Ohms ->RTD
e mV  ->Thermocouple
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Input wires

Input wires

4 Wi’EE Used for RTD type devices only.

Temperature Scale
Used only with the following input devices:
mA input, 4-20mA

V-DC Module: LOW, 0-4VDC
V-DC Module: HIGH, 0-12VDC

Temperature zcaling
Lo irput : | o= 0 c

High input ; | 12 = 400 T

Note that the Convert to temperature field must be selected in the D.U.T
reading method for the scaling to be used.

(See section 8.7.1 page 78).

The sensor’'s measured values (current or voltage depending on the
input module) are converted to temperatures defined on the basis of a
linear relationship between input values and temperatures. The
relationship is determined by the two fields Low input and High input.
The lowest input value (4mA or 0V depending on the input module) and
highest input value (20mA, 4V or 12V) are equivalent to the
temperatures specified here.

11.4.2 Signal device definitions

Not yet implemented.
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11.4.3 Pressure device definitions

Not yet implemented.
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12. USING THE DEVICE SEARCH DIALOG

The Test device search dialog is used to select one or more devices

from the test device database depending from where it is called.

The list of test devices available for selection appears in the left panel

while those selected appear in the right.

The test device list is in a typical Windows file browser format where

maps can be folded or unfolded.
As the user navigates through the device list by mouse or cursor, details
of the individual sensors can be seen below the list in the “device

details”. The highlighted device can be selected either by a double

mouse click or by clicking on the ﬂl Select button.

Devee deims

Hagrawewrd
lvps

Nuguid
Eairail i
Pincsdue

Devics seleclion

felected devwey

el 28 cwmcmr

Diemsdins pommuy awe dus
1 et calibiaion.

[ ok | % g

Device search & selection dialog:

Srductu e

Wegrarrers e
L
Duysid e
o] |
Procadu ([

=
(=
s [958 =]
Ta: [Pmo s

Clbastion dakey
I Larl T [Dum
™ Ervibla
Eachwnhudend chirvacen
Dy
7 Echuhiend
™ Urechechded

T Erible
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12.1 Selected / deselecting

Depending on where the search dialog is called from, the following
controls are used for the selection process.

ﬂl - Select the highlighted device (or Double mouse click)
_Selectall _ gSelect all devices listed (when called from the scheduler)

M - Remove the highlighted device from the selected list.

_Removeall _ Remove all selected devices.

12.2 Sorting devices

Devices can be grouped and sorted according to their type, location,
manufacturer or ID.

Sorting parameters

L LA 1

Test device list

Sort by : IE j
[

Location

H-E= Devices Device type
Manufacturer

12.2.1 Sorting by location

When sorting by location the user can determine the levels of
grouping/sorting by clicking the define button indicated by the yellow
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arrow. The defined location levels can be activated or deactivated as
desired.

Location sort parameters: Devices sorted by location:

Hl LIGYILG 3t

Test device list

Sort by - ILocation hd

Ve { LIEYILE Seievuunl ; ‘
Test device list Selected Factary ‘ Department | Sections ‘ 2 I
- [Locati l Maw 24 E|B East
Sort by : |Location ¥ an 24 ¢ BB DoparmentA
Factory | Department ‘ Sections ‘ || =8 JE l=chronic

et Manual sensar

A RTD1

- A RTD1F +ic
i RTD 2 E
'L RTD 2a Sele
/i RTD mé (S

Sort column headers

User defined lacation description

Fackary
Cl o A Rtd Valks
Depertrert ﬂl ;“i Ritd vaks012
Sections A1 TestRTD
- maducktion *+1 Re
G- Undefined
Remo
The location descriptions are defined in the system configuration.
(See Location labels Section 14.4.1 Page 124).
& Note! It is essential that the users are careful with the keying of
device location parameters for the location sorting to work

correctly.
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12.2.2 Sorting by device type

Devices are listed according to their type and subtype.

Devices sorted by device type:

Test device list

Sort by - IDevice type vl

Type | Input type | |

+ Manual Analog
- Manual Digital
=@ PHOD

=-G= F100(30)385

F-@E Switch

12.2.3 Sorting by manufacturer

Devices are listed according to their manufacturer.

Devices sorted by manufacturer:

Test device list

Sort by : IManufaclulel vl

EE2 Ametek Denmark

- A Manual sensor
-

7 RTDTF

-~ RTDZ

-~ RTD 2a

| RTD 3 1]

A RTD mé

-1 Ritd Valts -

- 4| Ritd valts012
A1 TestRTD

- Movo Mordisk

- Undefined
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12.3 Selection filters:

The selection filter controls can refine the list of displayed test devices to
a manageable level. There are several parameters the user can use to
reduce the displayed devices.

12.3.1 Filter with device type and output unit

Type, output filters

—Selection filter
Measurement type——————

ITemperature VI

rOutput unit——————————
All v

Measurement type: Temperature, Signal and Pressure.

Output units: Native (Ohms,mV,switch,manual), mA or Volts.

12.3.2 Filter with dates

Date range filters

Dates—

me:|2?-us-2|]u1 'l
To: IZ?-I]S-ZI][H 'I

Calibration date:
" Llast " Due

I~ Enahle
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Display devices within certain dates. The date range can be applied to
either last calibration or calibration due.
[ Enable

To activate the date range, check the checkbox.

12.3.3 Filter using the device scheduled property

Scheduled property filters

Scheduled devices—————
Display
{+ Scheduled
™ Unscheduled

[~ Enable

All test devices contain a scheduled flag property. This can be used to
filter the listed devices.

[ Enatle

To activate the date range, check the checkbox.

12.3.4 Due for calibration indicator.

All test devices due for calibration are listed with a red icon.

_— ' o 1 RTD T
o i RTD1F
----- P

----- A RTD 23

o Ok XCs L. A1 RTD mé
..... #i BidWalte
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13. ONLINE CALIBRATION

The online calibration page enables the user to run and follow progress
of a calibration.

The online calibrating page tab

is only visible when an online calibration is
in progress and actually replaces the EXIT tab.

Directly after clicking =~ ¢ Run | from the calibration setup page
the user is presented with either the single device calibration form or the
multi device calibration form, depending on the number of test devices.

Communication lines have been established and JofraCal awaits the

Start
D— command from the user.

13.1 Single device calibration

When calibrating a single device the data grid rows represent the
temperature points for the calibration. The current steps’ reading can be
seen in the “Current Data” area.
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Single online calibration form:

EXJofra-Cal { Current user : Master user } 3 : o [ 3
Program Datsbase Help

#{ Device maintenance | & Calibration setup | [} Upload / Download | </, Scheduler | SISl

Online calibration 8 info
CURRENT DATA:
Stepno. 1 of3 Set: 36.00°C Master. ATC Cooler Serialno : 509674-00003
True 0.00°C  Wariations less than £ 0.50°C during 2Min. Mat stable
RTD 1 Sensor 0.00°C  Variations less than +0.50 *C duiing 2Min. Mot stable
Step |Sellemp. | True | Sensor | Deviation | Pass/Fail |
Ho T |

z 3800
3 36.00

Total time elasped - 0.00

D stat | [/Fause | [ Stop. | X Cancel | | Graph |

= ‘L\nenpen. o

13.2 Multi device calibration

During multi-device calibration the data grid rows represent the test
devices involved in the calibration.

The test device being currently read is always highlighted.

Below is an example of a multi calibration where devices are read one at
a time. After stability is acquired, the readings are logged, then Jofracal
moves to the next device requesting the user to change test device if
required.
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Multi device online calibration form:

CURRENT DATA

Stepno. 2073 Set: 38.00°C Master: ATC Coaler Setialno : 509674-00003
True 3746 °C Variations less than + 0L50°C during 2Min, Stable
RTD 1 Sensar 3742 °C Vaniations less than 0,50 C during 2Min,
Device Id ‘ True | Device | Time to stability | Deeviation | Pass/Fail |
RTD1 37.39 37.35 logged -0.04 Pass
RTD 1 Set temp®iC True®C Test °C DiffeC Pass
Step 1 36.00 35,51 39,40 -0.11 Pass

13.2.1 Viewing previous steps in multi-device calibration

Results from previous steps can be viewed by Left clicking the devices’
row followed by a right mouse click. See the above picture.

& Note. The test device being currently read is always highlighted
regardless of the device results you may be viewing

13.3 Multiple calibration with scanners

If a JofraCal recognized scanner or the 2 channels of the DTl is used to
read the test devices, then all devices are read simultaneously requiring
no manual changing of test devices by the user.

Multi device online using scanner

Deviceld True Device Time to stabily Deviation Pass/Fal
RTDZ BVAT
RTD 2a 793°C 39T 1:55 [mm:ss)
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13.4 Online control buttons

Only the Start and Cancel buttons are enabled which are used to begin
and cancel the online calibration.

No data is logged initially. Start the calibration process by clicking

D’ Start

Online control buttons

Total time elasped : 0:20 (mm:ss]

|> Sitart | |:||:| FPauze I B Stop | x Cancel | ﬁﬁraph |

When the calibration is in progress the remaining control buttons are
enabled.

The ﬂl button closes down the calibration completely and
returns to the Calibration setup page.

To interrupt the calibration process, click DD_' Click DD—'

again to continue the process.

To stop the calibration, click the B Ste | bytton. The D s | is
then enabled to allow the user to restart the calibration at temperature
step 1, and all previously logged data is deleted.

To view online graph information click on the ﬁl Button.
See (Section 13.8 Page 114).
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13.5 Calibration completion

[| zave/close

When the calibration is complete the button appears
allowing the user to close and save the calibration results as a
certificate.

x|

@ Save Certificate’?

The user is asked if the results are to be saved. If Yes then the
‘Save certificate’ form is displayed.

13.6 Saving the calibration certificate

When the user chooses to save the calibration results the following
screen is presented.

Save results as certificate dialog

Test device : Man dut

—The certificate will be saved as Copy alternatives

test auto 53 E dit | [T Spoal direct ta printer

[+ Generate PDF file copy

—Certificate status

{* As found A eft
—User name
X Qancell
b azter user
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The default values when the Window is displayed are defined in the
system configuration. See (Section 14 page 119).

13.6.1 Certificate name

If Automatic certificate number applies (see Section14.2.1 page 120), it
is still possible to edit the default certificate ID by clicking

Edit | button.

13.6.2 Certificate copy alternatives

Apart from saving the certificate to the database copy of the certificate
can be also:

e Sent direct to the printer ™" Spool direct to printer

e Saved as a PDF file. v Generate POF file copy

13.6.3 AsFound AsLeft

Define the certificate status by checking the relevant control.

AsFound AsLeft
Lertihcate status
’7 % Az found Az left
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13.7 Online Information

Information regarding the ongoing calibration can be viewed by clicking

onthe  _@mo ||
13.8 Online graph information

Online calibration progress graph

STANDBY Calibration online graph
i Graph of: Man dut

L 11 R ! R LCCCEEEEEEEEEE

Mahual Fead Manuallnput

QOO0 o - - == === = = === == = = == == = = = e e e e e e e e e e e e o e e o e e e e e e e

[F] ManualRead  Manual Input

95,00 o—'—‘é -----------------------------------------------------------------------------

——— 77— T[T
00:00:00 00:00:10 00:00:20 00:00:30 00:00:40 00:00:50
Time, “hh:mm:ss"

SET= mem TRUE= s |NPUT=—‘

Use | I to return to the online calibration page. The calibration is
not effected by which window is currently visible.
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13.9 Reading of data from devices

Data is read from the connected device(s) and displayed in the top right
CURRENT DATA box. The live data consists of the true temperature
(calibrator's Read temperature or external reference sensor's True
temperature depending on scenario) and the sensor under test value
(either temperature or measured unit). If manual reading has been
selected, the corresponding field will be shown as Manual.

“ JofraCal retrieves data from the devices approximately once

every second. A change in, for example, the calibrator switch
input will, therefore, be displayed by JofraCal up to one second
later.

13.10 Temperature steps

At the beginning of every temperature step, JofraCal sets the heat
source to the specified Set temperature and, if applicable, to the
specified slope rate. When using a manual heat source (Heat source
type set to Other heat source in scenario), the system will display a
window, which reminds the user to set the correct temperature.

Calibration continues with the next temperature step when the following
criteria have been met:

e The true temperature (Read or True depending on True read method)
fulfils the stability criterion specified in the calibration procedure
(See section 4.3 page 43). If Manual reading is selected in the
scenario, the temperature will be considered stable when a
temperature has been entered manually using

Fress when stable . If the heat source is a JOFRA calibrator

an additional criteria must be met: The calibrator Read temperature
must stay within the specified temperature tolerance of the calibrator

type.
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e The sensor under test temperature (Sensor) fulfils the stability
criterion specified in the calibration procedure. (See section 4.3 page
43). This only applies if the Use sensor stability criteria field is
checked. Furthermore, the True temperature must be stable. If
Manual reading is selected in the scenario, the temperature will be
considered stable when a temperature has been entered manually

using Press when stable |

Stability status is displayed to the left of the Stability Countdown or
stable buttons. A status text is shown for True and Sensor temperatures.
Status texts include:

Press when stable. Manual input.

Not stable. The temperature is not yet satisfying the stability criterion.
Stable. The temperature is stable.

12:34 (mm:ss). The temperature is within the permitted temperature
tolerance. The time remaining until the stability criterion is met is
shown as minutes and seconds counting down. If the temperature
drifts outside the permitted temperature, the tolerance stability will
again be displayed as Not stable. Not shown if Manual reading has
been selected.

13.11 Storage temperature

When the last temperature step has been completed, JofraCal sets the
heat source to the storage temperature (defined in System configuration,
see section 14.3.2, page 123, unless the Maintain last temp on finish
field in the calibration procedure window has been checked. This only
applies if the heat source is a JOFRA calibrator.
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14. SYSTEM CONFIGURATION

Click ‘program’ from the main menu then select ‘system configuration’.
| Program  Database  Help

Syskerm configuration
Lagon

The system configuration dialog consists of 5 main areas:
Company information

Certificate configuration

User registration

Temperature

Miscellaneous

System setup - menu:

' JofraCal system configuration - =101 %]
System configuration
@ Company information u Uszer registration |
ﬁ Miscellaneous i# Temperature I {i Certificate configuration |

These options are described in the following sections.

14.1 Company information

Click < Company information  to edit company information.
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System setup - company information:

,ﬁs‘l JofraCal system configuration i m] [
System configuration " DK |
Eﬂ Mizcellaneous | {i Temperature I i} Certificate configuration
<t Company information | B user registration

—Company information

Company name:

—Company logo

Working instructions: AME I EK

CALIBRATION INSTRUMENTS

[~ Stretch logo

i Select logo Clear logo |

C:%JofraCal\AmetekLog.bmp

There are three main parameters:

14.1.1 Company name

The name is inserted at the top of all new certificates.

14.1.2 Working instructions

Working instructions are inserted on all new certificates immediately
below the company name. The field may be used to enter general
information.

14.1.3 Company Logo

This inserts a logo in the top right-hand corner of your certificates. The
logo is included as a Bitmap (*.BMP) file. For the best results, the logo
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should have the dimensions 200 x 50 pixels. However, if the logo does
not match these dimensions exactly, it can be stretched to fit.

To include a logo in your certificate

Click [Setectiogs | and use the Select Logo dialog to locate and select
your logo.

System setup - select logo:

Select logo [Please note that the image must be within 2000w Jx50(H)pixl.)

Look i | 3 Software dumps =l = Picture: (220x49) [a

BYLOGO.bmp

Filename:  [BYLOGOZbmp

Files aof tupe: IBitmaps[*.bmp] j Cancel |

If, as in the example above, your logo does not fit the 200 x 50 pixels,
use the Stretch logo option to fill out the space. However, note that this
may result in your logo being distorted.

To change the logo, re
your certificates, click

above step. To remove the logo from

14.2 Certificate

Click on the =~ Cetificate configuration 0 41 45 edit the certification
setup.

124918 01 30-09-2004 119



AMETEK

CALIERATION INSTRUMENTS

System setup - certificate:

r—Certificate
[+ Send copy to PDF file ¥ Automatize certificate no.
[~ Send copy to printer Next certificate Mo:—————————————————
I Include graph in certificate Lead text: W
Number: 9
|¥ Translate certificate texts
Keyp Yalue Iﬂ
Identification 1D
Device type Apparattype
Manufacturer Fremstiller
S arial numhar Cariannmmear-

The certificate setup consists of three parts, certificate numbering, graph
file and certificate translation.

14.2.1 Certificate numbering

All certificates are assigned an ID as they are created. JofraCal can be
set to two possible numbering methods:

e Automatic numbering. If you select this option, IDs will consist of a
Lead text (which you define) followed by a consecutive number. You
define the first number in the series, e.g. AMETEK certificate No. 7.
The Lead text (AMETEK certificate No.) and the number (7) are
automatically separated by a space.

e Manual numbering. The ID must be entered manually when a new
certificate is created. JofraCal checks whether the ID assigned to the
certificate is already in use. Two certificates may not have the same
ID.

Three parameters are used to control certificate numbering:

14.2.2 Automatic numbering of certificates

[v Automatize certificate no.

Check this field if you want JofraCal to number certificates automatically.
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14.2.3 Next certificate - lead text

Only used with automatic numbering. The field contains the fixed text for
the certificate ID.

14.2.4 Next certificate - number

Only used with automatic numbering. The field contains the number of
the next certificate. Certificates are numbered consecutively.

14.2.5 Certificate translation

All certificate texts can be translated. This option may be used if a
different language or different explanations are required. Certificate
translation is based around a table and a number of additional
parameters.

& Please note that translated texts are not saved with each
certificate. This means that when a certificate is printed using
the translated texts, the current translated texts are used. This
may lead to confusion if the meanings of texts are changed
once a certificate has been generated, and the certificate is
reprinted at a later date.

14.2.6 Translate certificate texts

Check this field if you want JofraCal to translate all certificate texts. The
original English texts will be used if the field is not checked.
Arial typeface supports text in all languages.

14.2.7 Translation table

The table consists of two columns. The left-hand column contains the
original English texts, while the right-hand column contains the
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translated texts. Initially, the two columns are identical. Please note that
only the right-hand column may be edited.

Certificate translation table

[+ Translate certificate texts:

Key I\»"alue Iﬂ
Identification Identifikation

Device type Apparattype

M anufacturer Fremstiller

The translation text is stored in a file: AmTransl.INI. This can be edited
manually, but it is recommended that edits be made from AmeCal
Temperature.

14.3 Temperature

Click on the 8" Temperatire page tab in system setup to edit
the temperature related parameters:

System setup - temperature:

— T emperature

—heasunng unit————— Device storage temperature
@ {C Celows I
" °F Fahrenheit

™ K Kelvin

The window contains the following parameters:

122 30-09-2004 124918 01



AMETEK

CALIERATION INSTRUMENTS

14.3.1 Measuring unit
JofraCal incorporates the following three temperature units:

e Celsius (°C)
e Fahrenheit (°F)
e Kelvin (K)

14.3.2 Storage temperature

When the calibration process is complete, the JOFRA calibrator can be
set to a predetermined storage temperature. The default value is 20°C,
which ensures that the calibrator can be switched off and stored and the
sensors removed from the socket without risk of thermal shock or burns.

14.4 Miscellaneous

(1) Click on [ Miscellansaus | page tab in system setup to edit
various parameters:

System setup - miscellaneous:

Uszerdehned senszor location information

[Database field |Location description

Lozl Define the test

device databasze
Loc2 Department location structure
Loc3 Sections

DTI rezolution mezzage

[v¥ Show "Set DTI resolution™ info message when starting calibration

Calibration uncertainty message

Select uncertainty information : Add

Mot Defined E| Delete |
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The window contains the following parameters:

14.4.1 User defined sensor location labels

Location: The miscellaneous page allows the user to define the
devices’ location structure. Each test device has 3 location parameters
to simplify identification and search of a device.

The example below from the test sensor selection & editing window
uses all 3 levels starting with a factory ID, department and finally
sections.

(See Sorting by location section 12.2.1 page 103).

Sensor under test window - location tags:
—Location £ 1 ag

Factary

=» [Eastern plant

D epartrent
=3 |Hesear|:h and development

Sections
=3 [Electronic

14.4.2 DTl resolution message

When the calibration process starts, JofraCal displays a message
window informing the user to set the JOFRA DTI to the correct
resolution (if a DTl is included in the scenario):
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DTl resolution message:

DTI resolution info

DTI temperature resolution

The DTI should be setto measure temperature
with a precision of 3 decimals

h

Instruction for resolution on the DTI:
1. Presz MEMU until "RESOLUTIOMN" item iz shown.

2. Press SELECT until "0.001" is shown.

3. Press ENTER.

[~ Don't show this message again

JOK

The user can check the Don’t show this message again check box to
disable the message window in the future. Note, however, that
Miscellaneous setup can be used to re-enable the message window by
checking Show “Set DTI resolution” message window when starting
calibration.

14.4.3 Calibration Uncertainty information

This field allows you to type in comments about factors that may affect
the reliability of the calibration. These comments are stored in a
database and can be displayed when a calibration commences. Select
from the previous defined comments from the dropdown list.

To define a new uncertainty description, click on the M button.
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Uncertainty description
EYrew identification =13l

Enter new uncertainty text

D: |

" Ok I xgancell

Type in the new description and click OK.
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15. DATABASE CONVERSION PROGRAM

The database conversion program converts an existing
Amecal-Temperature database (MSACCESS) to a JofraCal database
(Client dataset based database - CDS files).

This is done using the conversion program that is installed together with
JofraCal.

Click Start.

Select Programs.

Select JofraCal.

Select Database conversion.

hoON=

Database conversion program

EDatabase conversion {Amecal->JofraCal) e _ (O] x|

JofraCal database conversion

Source: Amecal Temperature database( Master MDB |
I J Memal d

Destination :  JohaCal database [ JofralB.CDS |

ﬂ' Begin conversion |
Dump results |
[l Exit conversion |

-

Program version Beta 1 5. Release date: 2004-03-22
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15.1 Selecting the Amecal-Temperature database

Click on the Select button to find the Source database.

Source : Amecal-Temperature databasze] Master. MODE ]

A standard windows search dialog is displayed.

21

Loak i I@Amecal-Temperature j & gl

[:I Masker
|_1MIN MASTER

E dbupdate

Filz harme: IMaster j Open
=l

Cancel

i

Files of type: I.&mecal temp database

Locate and select the Amecal-Temperature database file and click open.

Source . Amecal-Temperature database| Master MDE |
IE:HF‘ru:ugrammer"«.i'-.mecal-Temperature\h’laster.mdb

The file path is now
displayed in the source component.
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15.2 Selecting the JofraCal database

Click on the Select button to find the Destination database.
Destination :  JofraCal databaze [ JofraDB.CDS |

| B

Using the same windows search dialog, locate the JofraCal database.
JofraCal.CDS file.

21x
Lok i |a OB x| « =k E-
8] JofraDE cds:
File name: I.J ofraDB j Dpen I
" Files of ype: IJofra-EaI datahase j Cancel |
A

Locate and select the JofraCal database “JofraCal.CDS” file and click
open.

Destnation :  Jatralal databaze | JotralDB.LLYS |
[C:\ahaCahDB offaDB.cds

The file path is now displayed in the source component.

124918 01 30-09-2004 129



AMETEK

CALIERATION INSTRUMENTS

15.3 Running the conversion

& ." Beqin conversion

To begin the conversion click the button.

Occasionally the program requires more information to ensure that the
correct data is converted and will prompt the user to determine a Test
device type.

Define the type and subtype

Device type cnnfirmatinrgéé il
1D ey input
Thermocouple sensor RTD/PT sensor

PHOEE)391 -

Ft-50k [Fuzzsian

PE-100 MILL
F100[68)391
Pr-100M [Ruzsian]
P&O0[90)385

(el taalialn'= -

Select the type and/or subtype of the test device then click OK.

15.4 Conversion log panel

Progress of the conversion can be seen in the scrolling window to the
right of screen.

A scrolling screen displays the conversion of
Test devices

Heat sources

Procedures

Certificates

130 30-09-2004 124918 01



AMETEK

CALIERATION INSTRUMENTS

Conversion log window

J Adding Heatzource : che Cooler Type: Jofra CTC-320 4 with ;I
switch test
Adding Procedure ; jac
creating sensor (gt
J Type: PUO0 SubType :P100[90)385 OutPutT ppe: Ohms
creating senzor rhd
Type: P00 SubType :P100S0)385 OutPutT vpe: Ohms
creating sensor :teasﬂ
Type: Manual Read SubType :Manual Digital QutPutT upe:
b aral
Cert : Mazter test
Lazt Cal.date - Corverted 21-04-2004
Cert no. testSenslD PT100-rezervelrg. tupe Input PT100
Cory tppe PEO05Sub Boutput Ohms
Clozing Amecal-Temperature databasze...
Clazing Jofra-caldatabaze. ..
succezsful converzion...

The last line of the log file will report if the conversion was successful or
was aborted.

15.5 Close and save the conversion details

When completed the user has the possibility to save the conversion log
details to a file.

Click the DL button to save details to the
“DBConv.log” file saved in the JofraCal folder.

The conversion program informs the user where the file is saved.
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onversion log file x|

Details of conversion can be found in =2: CihJofraCaliDbCaony.log

To close the conversion program simply select the

i] Exit corvversion button.

132 30-09-2004

124918 01



AMETEK

CALIERATION INSTRUMENTS

APP. A. SERIAL COMMUNICATION

The PC and the JOFRA device (calibrator or DTI) must be connected
using the correct type of serial cable. Use a JOFRA cable, (type 60V991
for SE series and a 105366 for ATC series) and ensure that the device
is switched off when you connect the cable from the PC. Both the device
and the PC should be earthed to avoid noise interference and damage
to the equipment. The PC and the device should also be connected to
the same mains circuit.

Applies to SE-series calibrators only

When the calibrator is switched on, it detects the signal levels from the
PC. Serial communication will not be initialized if the calibrator cannot
detect a signal from the PC, and it will be impossible for JofraCal to
communicate with the calibrator. You are therefore advised not to switch
the calibrator on until JofraCal has been started. Alternatively, you will
have to switch the calibrator off before turning it back on. It is not
sufficient to turn the PC on, since the serial port will not be initialized
until JofraCal is started up.
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APP. B. HOW TO CONNECT INPUT MODULES

Input modules of the type RTD, TC, TC-H and V-DC may all be used
with JOFRA SE calibrators with an RS-232 serial interface. The modules
allow the user to test the sensors and compare the input signals with the
test temperatures that are generated. The modules are connected to the
mA-socket on the calibrator (see the calibrator manual).

B.1 Using a 2-way RTD sensor with an RTD input module

AL

Pt 100

Pt 1000

4 Wire

2wire &) 3wire

— =

+ inHI inLO

i

Sense -
Sense +

@ Connect the two sensor cables to the RTD module as shown on
the diagram.

@ Set the Wire switch to the 2 Wire position on the module.
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For RTD modules without a Wire switch, you will have to cause
short-circuits between + to inHI, and - to inLO.

@ Select a sensor type using the Pt-100/Pt-1000 switch. Pt-50
sensors use the Pt-100 position, while Pt-500 sensors use the
Pt-1000 position.
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B.2 Using a 3-way RTD sensor with an RTD input module

AL

Pt 100

Pt 1000

4 Wire

2wire () 3wire

Current -

Sense -
Sense +

@ Connect the 3 sensor cables to the RTD module as shown on
the diagram.

@ Set the Wire switch to the 3 Wire position on the module.

@ Select a sensor type using the Pt-100/Pt-1000 switch. Pt-50

sensors use the Pt-100 position, while Pt-500 sensors use the
Pt-1000 position.
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B.3 Using a 4-way RTD sensor with an RTD input module

Pt 100

Pt 1000

4 Wire

2wire &) 3wie

+ inHI inLO

Current -

Sense -
Sense +

Current +

@ Connect the 4 sensor cables to the RTD module as shown on
the diagram.

@ Set the Wire switch to the 4 Wire position on the module.

@ Select a sensor type using the Pf-100/Pt-1000 switch. Pt-50

sensors use the Pt-100 position, while Pt-500 sensors use the
Pt-1000 position.
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B.4 Using a thermocouple sensor with a TC input module

—E
—

‘K/T
N\—nN

RiS

@ Connect the thermocouple sensor to the TC module as shown
on the diagram.
@ Select the thermocouple type to be tested by rotating the

selector switch on the module. If you selected TC module: Type
XK (Russian) as input type (see section11.4.1.1.2 page 98) the
selector switch must be placed in position E.
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B.5 Using a thermocouple sensor with a TC-H input
module

Thermocouple sensor connection to a TC-H module is identical to the
TC module see previous section.

B.6 Using a voltage transmitter with a V-DC input module

— = T

Low

HIGH

— = |1

@ Connect the 2 transmitter cables to the V-DC module as shown
on the diagram.

Note that the transmitter must have a separate voltage supply.

@ Select the voltage using the Low/High switch on the module.
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