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Warnings - please read before use!

e Always allow the chamber to reach room temperature after unpacking before use. Allow a warm
up time when powered up of least 1 hour before taking any measurements.

e High voltage (-1450V) is presentinside the Fidelis chamber, discontinue use if the well liner
becomes damaged, referinstrument to manufacturer for repair.

e This equipment must be earthed via the mains supply; the system relies on an earth to be present,
for both stability of reading and electrical safety.

e Only qualified personnel should operate or service this product, no user serviceable parts are
inside. Any attempt to service the product by unauthorised personnel will invalidate the warranty.

e |tisdesirable to leave the system powered at all times to maintain the stability of the instrument,
especially if the instrument is subjected to low temperatures or high humidity. Care must be
exercised in moving the instrument or when any maintenance is performed, the system is a
precision electronicinstrument.

e Periodic checking of any radiological measurement instrumentis highly recommended, suitable
working practices should be maintained to ensure thatinstruments are checked on a peri odic basis
and that suitable daily tests and checks are made to ensure the instruments accuracy/performance.

e Care should be taken to ensure that adequate radiological shieldingis used to protect user of the
instrument from excessive radiation doses during normal use.

e Please observe all local rules for disposal of this equipment.

It is essential that the daily test is run every day to ensure system stability.

Fidelis User Manual
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Introduction
This manual describes the Southern Sdentific Fidelis Secondary Standard Dose Calibrator PC software and
chamber. Please email any comments or suggestions to fidelis@ssl.gb.com.

System Connections
The Fidelis system is supplied preconfigured and ready for use.

Connect the flying USB connector from the chamber into a USB port on the computer and power up the
computer. Connect the Filtered AC Power Supply three pin circular connector to the corresponding
connector on the chamber and screw the locking ring until it fully locks the conne ctors together. The
system should always be powered up or down in the correct sequence.

Laptop power supply

iy )

USB Lead from chamber

LAPTOP CONNECTIONS

Power Up
Make sure the chamber is powered up before running the Fidelis software. This ensures that the computer

can detect the chamber correctly.

Due to this being a high precision instrument, the chamber should be powered up and
allowed to reach room temperature for approximately one hour before use and itis
recommended that the chamber be kept powered to maintain stability.

Power Down
If the USB cable is removed from the chamber whilst the software is running it might be necessary to

reboot the computer. Itis therefore recommended that the Fidelis software is dosed BEFORE the USB
cableis unplugged.

Fidelis User Manual
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Starting the Fidelis Software

Double click the Fidelis icon on the Windows XP desktop to start the system. The Fidelis gi
splash screen will then show and the system will attempt to connect to the attached y
chamber. Fidelis.exe

=" Fidelis

During this initialisation process, the calibration factor database is loaded and validated. Itis vital that the
database is not modified by any unauthorised person since this could invalidate the integrity of system
calculations. To ensure thisintegrity, Fidelis uses a validation code system. The system is supplied with the
correct code already entered, but if the database is modified or corrupted, you will see the following dialog
box. In most cases, you will need to reinstall the original calibration factor database to correct this problem.

X
Database Validation Code Fidelis

Factor Database. If you have installed
dation Code. [f you have not changed
a backup or the distribution CD.

ator Database

Fidelis User Manual
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If the chamber is not powered or is not connected, you will see the following message.

Fidelis X

X ' No Chambers Flde“S

| Simuiator | [ Rety || aut |

Make sure the chamber is powered and connected then click retry.

Fidelis User Manual
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Main Interface
This is the Fidelis maininterface screen.

Southern 1 1
Scientific Ltd.

i Fle Edit Chamber Test Help

@ | @Geﬂﬂal - @Nudide - @Coﬂminﬂ - lﬂ Volume @Daily Test lg @ lﬂ | @D&my Date | @ Data Log | @Electrometer

Caesium (Cs-137) Realtime Activity (07/12/2006 08:36:56 +00)
pA ] MBg 5751 £Ql

nty + 0.67% ! . ' oloay CS-1 37

Lead Shield Off

= 0.003 Mee
D:UUSMBq ' ' ] 32/32

205 %

y 10ml P6 Vial
Background 0.253 MBq

i Profie @ Histogram | 5 Factor Library |
General Profile

P-32

‘ Ag-110m ‘ 2ml BS Ampoule
‘ Cs-137 ‘ Sml BS Ampoule
‘ F-18 ‘
‘ Ga-68 (+ Ge-68) ‘ 10ml P6 Vial
| |

The screen is divided into four main areas. The pull down menu and toolbar area (top), the calibration
factor information panel (top-left), the current activity and electrometer status panel (top-right), and a
lower panel containing tabbed profile, histogram and library pages.

Each of these areas is described in more detail in the following sections.

Fidelis User Manual
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This table describes all the menu options and toolbar buttons.

File Menu
Create/Stop Data Log...

Open Data Log...

Open Daily Test Report...

Open Test Log...

Reload Databases

Print Current Reading

Report -> Nuclide

Report -> Container

Report -> Calibration Factor
Report -> System Settings
Report -> Profiles

Report -> Check Sources

Exit Fidelis...

Fidelis User Manual

Toolbar

CJ

Description
This option starts or stops saving to a data log file. See Data Log
section for more information.

Open a previously created data logfile. Data log files are CSV
files containing tabulated records of data samples captured
every n seconds. They are mainly used forlinearity checks. See
Data Log section for more information.

Open a previously created daily test report. A daily test report is
text file generated at the end of every daily test run which
summarises the results of each individual test. They could be
printed and filed as part of a departmental QA system. The
individual daily tests are described in more detail later in this
document.

Open a test log file. A test log file is a CSV file containing
tabulated results of all previously run system tests. The HV test
log forinstance will contain all the HV readings that Fidelis has
ever read. This data could be graphed to check for any HV
gain/loss trend.

This will reload database files.

This option prints the currently displayed reading. See appendix
1 for example reading print outputs.

Generates a nudide report sorted by nuclide name or atomic
mass.

Generate a container report
Generate a calibration factor report
Generate a system settings report
Generate a profile report

Generate a check source report

Exit Fidelis software.
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Edit Menu
Electrometer Mode Put the system in Electrometer mode. See Electrometer Mode

section.

Cycle through the available profiles. Profiles group selected
nuclides and containers together which are commonly usedin
the same context. See Profile Tab Page section for more
information about profiles.

Change Profile

® @

Cycle through the available nuclides in the currently selected
profile.

Change Nuclide

Cycle through the available containers in the currently selected
profile.

Change Container

= (2

Toggle Shield Mode Turn shield mode on or off. The shield mode defines whether
you have the lead shield fitted to the chamber. Note that the
lead shield is an optional extra for the Fidelis system and is not
supplied by default.

Selection this option to change the container volume. This
option is only available if the currently selected calibration
factor has volume correction data. See Set Container Volume
section for more information.

Set Volume

Set Decay Date o Fidelis can forward or back calculate activity to a given date.
: I Use this option to specify this date. See Set Decay Date section
for more information.

Preferences... Opens the system preferences dialog box. See System
Preferences section for more information.

Fidelis User Manual



Chamber Menu
Chamber x (COMXx)

Test Menu

Run Daily Test...

Daily Test Summary...

Set System Date...
Electrometer Checks...

High Voltage Test...

Amplifier Offset Test...

Background Radiation...

Check Source Test...

Reset Background to Zero

Help Menu
About
Release Notes

Fidelis User Manual
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Lists the chambers that have been detected during system
initialisation.

Starts the daily test. See Daily Test section for more information
about this.

Open the daily test summary window. See Daily Test Summary
section.

Set the current system date.
Run the Electrometer Checks Test. See later section.

Run the HV Test. See later section.

Run the Amplifier Offset Test. See later section.

Run the Background Radiation Test. See later section.

Run the Check Source Test. See later section.

Resets the background radiation value to zero. This will
invalidate the background radiation test result and can only be
performed by an administrator.

Show the Fidelis about dialog window.
Show release notes for installed software
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Calibration Factor Information Panel
This panel contains information about the currently selected calibration factor and statistics relating to the
displayed reading.

Caesium (Cs-137)

pA /MBg 5751
Uncertainty + 0.67%
Lead Shield Off
Volume 4 000 mi
\ orrection  1.000

Std Deviation  0.005 MBq
Stability 205 %
Background  0.253 MBq

Field Description

pA / MBqg Shows how many pA represent one (1) MBq of the currently selected nuclide when
presented in the currently selected container. This value will be highlighted if the
calibration factor is not NM certified orif the shield mode is selected and the
calibration factor does not have a factor for that configuration.

Uncertainty Gives a measure of uncertainty for the above calibration factor.

Lead Shield On/Off depending on current shield mode.

Volume The volume of the nuclide in the container

Vol. Correction The volume correction factor based on the volume above and the correction

coeffidents defined for the currently selected calibration factor.
Std. Deviation The standard deviation (n-1) of the samples collected to derive the Mean Reading.

Stability Stability is Standard Deviation divided by Mean Reading and gives a good
indication of data stability.

Background The current background radiation.

Notes To the right of these fieldsis an area showing any notes associated with the
currently selected calibration factor, the nudide, or the container.

Fidelis User Manual
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Activity Status Panel

The activity panel shows the Mean Reading in large white text. Immediately to the right of this value are
the units of display and below this, nn/mm represents the number of consecutive samples that have been
averaged to derive the reading (nn) and the maximum number of samples that will be collected (mm).

Ag-191
+0.000
MBq

nn/mm

Container
Future Activity...

TEST DUE
SYS

HV
AMP/OFF
BKGD
SOURCE
CHAMBER
Decayed
Stabilising

UNDERRANGE
OVERRANGE

Fidelis User Manual

TEST DUE | 5Y5 HV AMPJOFF = BKGD = SOURCE

Future Activity 25/11/2006 12:00

CHAMBER UNDERRANGE = OVERRANGE

Ag-191
MBq

00/32

+ 0.00

Container
Container

The currently selected nuclide

The latest mean reading

The units of the latest mean reading. If enabled, click this unit to cycle through all
available units

Represents the number of consecutive samples that have been averaged to
derive the reading (nn) and the rolling maximum number of samples that will be
collected (mm). Click this field to manually clear the average. You can also use
the Backspace key to clear the average buffer.

The currently selected container

Shows the date that the display reading is valid for. If the readingis back or
forward calculated, this heading will change appropriately

Shown when the daily test last run date is older than 24 hours

Shown when the Electrometer Checks Test has failed

Shown when the HV Test has failed

Shown when the Amplifier Offset Test has failed

Shown when the Background radiation Test has failed

Shown when the Check Source Test has failed

Shown when the chamber is not responding

Shown when the readingis back or forward decayed

Shown when the electrometeris still stabilising. This timer is reset every time the
chamberis powered up. Click the label to deactivate it.

Shown when the electrometeris reading zero. See troubleshooting.

Shown when the electrometeris reading maximum. See troubleshooting.
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Profile Tab Page
This tab page details the currently selected profile. Profiles group selected nuclides and containers together

which are commonly used in the same radio-pharmacy context.

& Profils [l Histogram | £ Factor Library

General Profile

2ml BS Ampoule

Cs-137 5ml BS Ampotle
F-18

Ga-68 (+ Ge-68) 10ml P6 Vial
P-32

Below the profile title nuclides are listed on the left and containers on the right. Click a nudide or container
to select the item. Nuclides will be greyed when a calibration factor does not exist for the current
container. Similarly containers will be greyed when a calibration factor does not existfor the current
nuclide. You can still select these items, but the change will cause the nuclide / container to change also.

Click the profile title to cycle through available profiles.

Fidelis User Manual
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Factor Library Tab Page
The tab page allows you to view all the calibration factors available in the Fidelis databases.

@ Profile | [ Histogram | £ Factor Library

,J Find |<search tesd> [] Traceable Only [] Editable Only [ Shielded Only [ Report ] [ Nuclides ] [ Containers ] [New Factor 620 record(s)
Nuclide Container pA/MBq [Unshielded] | pA/MBg [Shielded] = VCF[A1] VCF[AZ] | Trace  Edt | Notes A
P Ag-110m CAP-N31-5CHOTT 261 /15% 0 0 ] Mo Yes  The calbration factor for this adionuclide hi
7 Ag-110m SCHOTTV-T1-10R 26.1/15% 1] 0 ] Na No  The calibration factor for this radionuclide hi
@ am-241 AMP-BS-02ML 0.2435/0.34% 0 -0.00057  -0.00463 Yes No
@ Am-241 AMP-BS-05ML 0.2478/0.34% 0 0.00233  -D.00046 Yes MNo
D Am-241 VIAL-PE-10ML 0.228 / 0.34% 0 0.0024 -0.00016 Yes No
[SERL AMP-BS-02ML 43187 0.34% 0 0.00745  -0.00583 Yes No
@ Au-198 AMP-BS-05ML 4283 /7034% 0 0.00523  -D.00064 Yes Mo
O Au198 VIAL-PE-10ML 4.25/0.34% 0 0.00284 -D.00019 Yes No
@ Au-159 AMP-BS-02ML 0.5731/0.84% 0 0 0 Mo Mo The calibration factor for this radionuclide is
@ AU-199 AMP-BS-05ML 0.9647 /0.84% 0 0 0 Mo Mo The calibration factor for this redionuclide is
M ru199 VIAL-PE-10ML 0.9501 / 0.84% 0 0 ] Mo Mo The calbration factor for this radionuclide is
0 Ba133 AMP-BS-02ML 4362/ 067% 0 0.00606  -0.00511 Yes No
©Ba133 AMP-BS-05ML 4298/ 067% 0 0.0029 -0.00058 Yes No
O Ba132 VIAL-PE-10ML 4188/ 067% 0 0.00235  -0.00079 Yes MNo 3
P T Arem e nmen nrara e e n nnmenn R " “ s
Find Use the Findfield to filter the calibration factor list. Typing “caesium” for instance will

filter the list to show only the calibration factors that are defined for caesium. Type
“Schott” to list the factors defined for Schott Vials.

Clear Click this to reset all filter options and show all calibration factors.

Traceable Only Only show NMl traceable calibration factors.

Editable Only Only show user defined calibration factors.

Shielded Only Only show calibration factors characterised with the lead shield fitted.

Report Generate database reportsincluding a calibration factor reports based on the current

filter options.

Nuclides Open the Nuclide Editor. See separate section.
Containers Open the Container Editor. See separate section.
New Factor Open the Calibration Factor Editor. See separate section.

Fidelis User Manual
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Common Procedures

Adding and removing nuclides or containers to and from a profile

1)
2)
3)
4)
5)

Select the Factor Library Tab

Find a calibration factor that uses the nuclide or container you wish to add
Right click the calibration factor in the library list

Select either the nudide or the container from the context menu

Click either “add to...” or “remove from...” the profile you wish to change

Creating a new Check Source

1)
2)
3)
4)
5)

Open System Options from the Edit menu.

If necessary, logon as the administrator.

Select the test options tab.

Select the Check Source sub-tab

Click Define Sources. See Check Source Editor section for more details about editing/creating Fidelis
Check Sources.

Creating a new nuclide record

1)
2)
3)
4)
5)
6)
7)
8)
9)

Select the Factor Library Tab

Click Nuclides. See Nuclide Editor Section for more information about the nudide editor.
Click New

Select the element for the new nuclide

Enter the atomic mass

Click build to construct to nudide name. This must be unique within the system.

Modify the nuclide name as required

Enter the half-life of the new nudide

Enter the half-life uncertainty (if known)

10) Click Save and confirm.

Creating a new container record

1)
2)
3)
4)
5)
6)
7)

8)

9)

Select the Factor Library Tab

Click Containers. See Container Editor Section for more information about the container editor.
Click New

Enter a code number to describe the new container. This must be unique within the system.
Enter the container description

Define the container type.

Define whether the new container has a volume associated with it. Capsules, forinstance, do not
since they are closed and of fixed volume.

If necessary, define the container volume, the nominal volume and the min/max volumes for use in
any volume correction calculations.

Click Save and confirm.

Fidelis User Manual
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Creating a new calibration factor record

1) Select the Factor Library Tab

2) Click New Factor

3) Define the nuclide and container for the new factor. Note that these must be a unique
combination.

4) Enter at least one pA/MBq factor for either the shielded or unshielded configuration.

5) If known, enter the volume correction parameters. See Calibration Factor Editor section for more
information about these values.

Switch off administrator mode without exiting the software
1) Open System Options from the Edit menu.
2) If necessary, logon as the administrator.
3) Uncheck the Administrator Mode check box in the bottom left hand corner of the dialog box

Fidelis User Manual
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Set Container Volume
This allows you to specify the volume of radionuclide in the container for the currently selected calibration
factor.

Fidelis X

ﬂ Vial Volume F|de||s

on formula is valid

Use the slider bar or type a value into the text box. Click Nominal to automatically set the value to the
nominal volume for the currently selected container type.

Fidelis User Manual
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Set Decay Date

Fidelis can forward or back calculate activity to a given date.

B

Specify a date and time to be used for activity decay calculations

Current Date 07122006 083824
DecayDate | [[fj/12/2006 08:38:18 v|[ Now |

[ Cancel ” 0K ]

Use the calendar control to specify the date you want Fidelis to forward or back calculate activity for. If
required, you can enter the time using the keyboard although the up/down arrow keys can be used to
change individual time components. Click Now to cancel forward/back calculation and show real-time

activity. Clicking this button will also close the window.

Fidelis User Manual
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Data Logging

The Start Data Log option will open the following window.

Fidelis X]
E:n

Filename | delis datalog 20061205-0837
Log Every second(s)

l Cancel H OK

Fidelis will automatically assign a filename for the data log file based on the current system date and time.
You can select the sample frequency in seconds. Click OK to start data logging.

During data logging the followingicon will appear in the upperleft of the interface and will increment each

time a reading is saved. ' Logging: 00000

The Stop Data Log option will open the following window.

e ideli

Currently logging data to:
cfidelis\datalogifidelis datalog 20061207-1040 csv

Stop logging data and:
Al &) justsave it
[1 O save itand open the file in Microsoft Excel
il ) save it and email the file as an attachment

[ Cancel H Save

Choose what you want to do with the data log file then click save.

Fidelis User Manual
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Electrometer Mode
Select the Electrometer option to place the systemin current measurement mode. You will notice that the
upper portion of the interface changes to show only the relevant information for this mode.

Southern H 1
Scientific Ltd.

i Flle Edit Chamber Test Help

@ | @General - @Nudide - @Coniﬁiner - ;J Volume @Daily Test lg @ lﬂ QJ:-&:: ate @ Data Log | Electromeber

Standard Deviation Background

0.051 pA 1.462 pA

Electrometer

Stability M Subtract from reading
3.45% 1 4 6 PA
| |

32/32

‘ Profile I@ Histogram || @ Factor Library
General Profile

Ag-110m

Cs-137

‘ F-18 ‘ ‘ 10ml 10R Type1+ Schott Vid ‘

Ga-68 (+ Ge-68)

P-32

Similar to the calibration factor display mode, the right-hand upper panel shows the electrometer current
in pA. The 32/32 below this reading represents the number of consecutive samples that have been
averaged to derive the reading and the maximum number of samples that will be collected. The upper left
portion of the screen shows the standard deviation (n-1) of the samples collected to derive the average.
Stability is Standard Deviation divided by Mean Reading and gives a good indication of data stability. Alsoin
this panel is the currently measured background reading expressed in pA. Use the Subtract check box to
optionally remove this from the displayed reading. Click update to start the background acquisition test.

Fidelis User Manual



Daily Test

The daily test sequence runs through the following tests in sequence:

1.

U1 WN

Confirm System Date
Electrometer Checks

High Voltage Test
Amplifier Offset Test
Background Radiation Test

Check Source Test

Page |23

When all tests are complete, a test report will be (optionally) generated and a summary screen will be
displayed. See the following sections for full descriptions of these tests.

ES

Ry

System Date & Time

Confirm thatthe system dateftime is correct.

\W/12/2006 085040 ¥

Setup

Please ensure that all sources of radiation are removed

@ fram the immediate vacinity ofthe chamber before
clicking 'Start' to begin the daily test.
Auto Confirm All Tests
Save Individual Test Results
Generate Summary Reportwhen Complete

Cancel ] [

Start

Follow the on-screen instructions then click Start to begin the first test.

Fidelis User Manual
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Electrometer Checks
The electrometer checks test makes sure that the electrometer module inside the chamber housing is

responding correctly and goes on to perform an intemal calibration of the ADC electronics. This test should
be performed every day.

Fidelis 3

o) I

All Electrometer Checks Passed OK

[-------------------------------------------] Details

Auto Confirm  [¢] Save Result ’ Stop H Confirm ]

Click Details to show each electrometer test as itis performed. If all tests pass, you will see the message
shown above.

If Auto Complete is selected, the window will close when all the electrometer checks are completed.

If Save Resultis selected, the test results will be appended to the testlog file.

Fidelis User Manual
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High Voltage Test

This test measures the high voltage supply to the chamber. This is compared to an expected voltage and
tolerance to determine if the value is acceptable.

cl

Expecting HV reading +/- 50V from baseline of 1450.000V
Stability must be < 10.00%
Click Pass/Fail to acknowledge the test result

Acquired 10 reading(s)
HV Readback 1465 WV
Siﬂblll'ty < (.01 e Pass

Previous Test Results:

Auto Confirm  [v] Save Result Cancel ” Pass

Before data is collected, the system will wait for a fixed number of seconds to allow the reading to stabilise.

A predefined number of consecutive samples must be acquired before the readingis considered to be valid.
If the reading becomes unstable, this period will reset and start counting down again. If the acquisition
value is not reaching zero, thisindicates that the reading is unstable and itis likely that the chamber is not

working. See troubleshooting.
The graph shows the last ten test results and gives an instantindication of test result trends.
If Auto Confirmis selected, the window will close when settle reaches zero.

If Save Resultis selected, the test results will be appended to the testlog file.

Fidelis User Manual
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Amplifier Offset Test

The amplifier offset test measures the reading from the electrometer when there is no input current on the
amplifier. This differs from background radiation because the measurement is taken with no amplifier gain.
Within the electrometer, this offsetis then subtracted from all subsequent measurements.

é Itis still important that sources of radiation are removed from the vicinity of the chamber during
this test.

This reading is tested within a band of acceptability to determine if the testis successful.

L

E Please make sure that all sources of radiation are removed from
_:+ | the immediate vacinity of the chamber.

Expecting reading between 7.000mV and 25.000mV
Stability must be < 10.00%

Collecting test readings...

Acquiring 3of60 reading(s)

Amplifier Offset 23206 mV

Stability 013 % Please Wait

Previous Test Results:

16/04/ 2007 14:00:45

[] Auto Confirm Save Result

Before data is collected, the system will wait for a fixed number of seconds to allow the reading to stabilise.

A predefined number of consecutive samples must be acquired before the reading is considered to be valid.

If the reading becomes unstable, this period will reset and start counting down again. If the acquisition
value is not reaching zero, thisindicates that the reading is unstable and itis likely that the chamber is not

working. See troubleshooting.
The graph shows the last ten test results and gives an instantindication of test result trends.
If Auto Confirm is selected, the window will close when settle reaches zero.

If Save Resultis selected, the test results will be appended to the testlog file.
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Background Radiation Test
This test takes a background radiation reading to be subtracted from all future readings.

Please note that itis vital that sources of radiation are removed from the vicinity of the chamber
during this test.

This reading is tested within a band of acceptability to determine if the testis successful.

Fidelis X
®)

Please make sure that all sources of radiation are removed from
the immediate vacinity of the chamber.
Expecting reading between -1.000pA and 5.000pA.

—

Collecting test readings...

Acquiring 50f30 reading(s)
Background -0.066 pA
Please Wait

Previous Test Results:

T
RED
-
o
]

[ Auto Confirm Save Result

Before data is collected, the system will wait for a fixed number of seconds to allow the reading to stabilise.

A predefined number of consecutive samples must be acquired before the reading is considered to be valid.
If the reading becomes unstable, this period will reset and start counting down again. If the acquisition
value is not reaching zero, thisindicates that the reading is unstable and itis likely that the chamber is not
working. See troubleshooting.

The graph shows the last ten test results and gives an instantindication of test result trends.
If Auto Confirm is selected, the window will close when settle reaches zero.

If Save Resultis selected, the test results will be appended to the testlog file.
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Check Source Test
This test compares the currently measured reading with an activity calculated from a defined check source.
See Check Source Editor section for more information about check sources.

This measured reading must be within a defined percentage of the calculated reading based on the
selected check source.

Check Source
Caesium-137 2001 - 10.00 pA @ 01/01/2007 00:00:00 v
Test Results

I Place Caesium-137 check source (serial# 2001) into the chamber.
i

Age of selected check source must be <= 5.00 Half-lives.

Accuracy must be within +2.0%.

Stability mustbe < 10.00%

Please click Start when you are ready to begin the test .

Acquiring 30 reading(s)

Half-lives (Age) <001 x10976 day(s)

Calculated Activity 9934 pA (9934%)

Measured Activity pA

Stability %

Accuracy % of Calculated Activity Waiting For User

Previous Test Results:

Save Result

Click Start to begin the test using the selected check source.

As with previous tests, a predefined number of consecutive samples must be acquired before the reading is
considered to be valid. The graph shows the last ten test results and gives an instant indication of test
result trends.

If Save Resultis selected, the test results will be appended to the testlog file.
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Daily Test Summary
This gives a summary of results for the daily test.

Fidelis

’.‘

Individual Tests

e &) -

LastFull Daily Test
13/04/2007 10:46:36 :: 3 day(s) + 03:38:20 ago
£

System Date Check
Electrometer Checks
Amplifer Offset Test
Background Test
High Voltage Test

X [Funiow]

K

Run
Run
[ Report ] [ Close
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Clicking Run Now will start a new daily test sequence. Clicking Run next to each of the individual test allows
them to be rerun and the last daily test report updated. Click the magnifier icon next to each test to open

the test log for that test.

Click Report to view the latest daily test report.
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Daily Test Report

When you complete a daily test sequence, Fidelis creates a daily test report.

2L Fidelis Daily Test Report
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5o
e | B | B
i Print Send Copy Close
________________________________________________________________________ -
FIDELIS DAILY TEST: 13/04/2007 10:46:36 Pass r
ELECTROCMETER CHECES Pass

Firmware vZ .40

Serial Number Z000

UpTime {dhms) 0 dayi{s) + 01:20:37

Non-Volatile RAEM Pass

Configuration Pass

Realtime Clock Pass

ADC Pass

Celibration Date (dmy) 25/03/2007 00:00:00

Linearity Paremeters HG 1.001&5 —0_008&€5

hied 1.00017 -0.37161
LG 1.00058 =12.0454%

ADC Setup ADF pole=U b=0 bits=Z4 £ilt=4000

ADC sc/0 Results 0x3b9859 OxSb948f

ADC ac/1 Results 0x3b9863 0x5b9453

HIGH VOLTAGE TEST Pza3s

Settle Time {secs) 10

Baseline {wolts) 1450000

Measured ({wvolts) 1485.955

Stekility Regd (%) 10.000

Stebility AZctu=l (%) 0.002

Tolerance {wolts) 50.000 —

Difference {wolts) 15.5585

AMPLIFIER OFFSET TEST Pass

Settle Time ({secs) 10

Min Value {mW) O.Z00

Max Value {mlr) 30.000

Measured {ml) 23.24% 2
| c:\fidelis\reports\dailytests\fidelis testreport 20070413 104638, txt Bytes: 2513 | Lines: 52 | Read-Only

From this screen you can print, email, or copy the report to the clipboard.
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System Preferences

Changing system preferences in Fidelis requires administrator access. See Administrator Logon section for

more information about this. System Options are grouped using tab pages. Click a tab page to show
grouped options.

Click ‘Close and Lock Admin Mode’ to close the preferences dialog and require operator to
enter administration password to open preferences dialog again.
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This tab groups general system options for Fidelis.

General Options Test Options | Folder Locations | Database | Helper Applications | Email Integration

General

Administrator Password

| (Crange

Startin Administrator Mode
[] Start In Simulator Mode

[ Edit Profiles ][Load Profiles ]

Display

Activity Units

Highlight Uncertainty >
Highlight Stability >

Print Settings
Test Report Font

System Log Font

Option

Administrator Password
Start in Admin Mode
Start in Simulator Mode
Edit Profiles

Load Profiles

Activity Units

Allow Unit Change
Highlight Uncertainty

Highlight Stability
Test Report Font

System Log Font

Close and Lock

Fidelis User Manual

® MBq O uCi Allow Units to be Changed by User

OB

o & »
|
|
Description

Click Change to change the administrator password.

When selected Fidelis will startin administrator mode

When selected Fidelis will startin simulation mode

Click to open profiles definition file

Click to reload profiles from (edited) profiles definition file

Select the preferred activity units for the main activity screen.

When selected user can click units on main screen to toggle selection.

If selected, calibration factor uncertainties above the specified percentage
will be highlighted.

If selected, stabilities above the specified percentage will be highlighted.
Font used when printing daily test reports

Font used when printing system logs

Close the preferences dialog and require operator to enter administration
password to open preferences dialog again
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Test Options - General
These are general options applicable to all Fidelis tests.

@‘ General ’®| High Voltage L__' Amplifier Offset | | €9 | Background | | ¥ | Check Source

General Test Options
Wait for readings to stabilise before each test 5 3 sec(s)
Auto confirm tests
Save individual test results to log file

[[] Warn about overdue or failed tests when starting software

Minimum Half-Life Days for Source Editor (10000 3 day(s)

Wait for... stabilise... Define the number of seconds to wait for a given reading to stabilise
before acquiring test data.

Auto Confirm Tests Selecting this option causes individual tests to be accepted if they meet the
defined pass conditions for that test.

Auto Confirm Failed Tests Selecting this option will auto confirm tests even if they do not meet the
defined pass conditions for that test so long as the minimum number of

consecutive samples have been acquired.

Warn about overdue... Select this option to cause the system to prompt the user on system start-
up if any of the individual daily tests are overdue or expired.

Save Individual Results Select this option to save individual test results to their own log file for
future analysis.

Minimum Half-Life Defines the minimum half-life of a nuclide in days. This option filters the
list of available nudides in the check source editor.
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Test Options - High Voltage
These are options applicable to the high voltage test.

| General Optioné-] Test Options ’Folder Locations.f'Database. J Helper Applications | Email Integration |

| | @ General! @J High Voltage H Amplifier Offset ‘ 10 Background% &J Check Sourceé
| MTie;tConditions
Acquire ﬁofﬂcj consecutive readings(s)
Baseline 1450 3V
Acceptvalues +/- [géii? A
Minimum Stability 0 %
Acquire Defines the number of consecutive samples that must be taken before the

reading is considered to be valid.

Baseline The HV reading that was set when the instrument was calibrated.

AcceptValues +/- An acceptable deviation from the baseline HV expressed in V.

Minimum Stability If selected, defines the minimum stability above which values will be
rejected.
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Test Options - Amplifier Offset
These are options applicable to the amplifier offset test.

| General Optioihis;' Test Options .‘WFoIder Locations ‘ Database‘i;v vHeIperApplications | Emall Integratior;j
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Test Conditions
Acquire
Minimum Value

Maximum Value

P |
|60 CJi
P i

-

25 |

Minimum Stability 10 ]

= [ : == ]
@l General | | (3 | HighVoltagelt L_.l Amplifier Offset 1 }‘l Background | | & I Check Source |
B 1l L 1l |

consecutive readings(s)
mV
mV

%

Acquire

Minimum Value
Maximum Value

Minimum Stability

Fidelis User Manual

Defines the number of consecutive samples that must be taken before the

reading is considered to be valid.
Defines the lower limit of acceptability for the readingin mV.

Defines the upper limit of acceptability for the reading in mV.

If selected, defines the minimum stability above which values will be

rejected.
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Test Options - Background Radiation
These are options applicable to the background radiation test.

=

| General Opﬁoné‘ Test Options i'Folder Locations | Database 1‘l-HelperAppIicationsA“j Email Integration |

|| @I General | @I High Voltage | !__l Amplifier Offset

Test Conditions

o ‘

| @* | Background ‘ 8 lCheckSource

Acquire |30 2 } consecutive readings(s)

24|

Minimum Value -1 pA
Maximum Value [5 | pA
Minimum Stability [ |« %

Acquire Defines the number of consecutive samples that must be taken before the
reading is considered to be valid.

Minimum Value Defines the lower limit of acceptability for the readingin pA.

Maximum Value Defines the upper limit of acceptability for the reading in pA.

Minimum Stability If selected, defines the minimum stability above which values will be
rejected.
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Test Options - Check Source
These are options applicable to the check source test.

-VGeneraIOptionsif Test Options :VFolderLocations> Database | Helper Applications | Email Integration |

?‘ General | | (8 | High Voltage | |B__| Amplifier Offset | | & | Background| | § | Check Source
C | g ge| | p g L

Test Conditions

Acquire 30 T (: consecutive readings(s)

Default Check Source TCaesium-137 = 2001 :: 10.00 pA @ 01/01/2007 00:00:00 v ‘ [ Define Sources

Measured to be within ;2 % of Calculated Activity
Source less than 5 halflives old
Minimum Stability 10 | %

[] Part of Daily Test Sequence

Acquire Defines the number of consecutive samples that must be taken before the
reading is considered to be valid.

Default Check Source Select the default check source to be used for the check source test. Click
Define Sources to edit check sources. See Check Source Editor section for
more information about this option.

Measured to be within Defines the percentage difference that the measured reading can deviate
from a calculated reading based on the age of the source and the initial
activity.

Source Less Than Defines the maximum age of a check source in terms of half-lives.

Minimum Half-Life Defines the minimum half-life of a nuclide in days. This optionfilters the

list of available nudides in the check source editor.

Minimum Stability If selected, defines the minimum stability above which values will be
rejected.
Part of Daily Test If selected, makes the check source test part of the daily test sequence.
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Use these options to change the locations where Fidelis will store datafiles and logs.

General Options | Test Options | Folder Locations | Database | Helper Applications | Email Integration

Folder Locations

Data Folder {root}

Catabases
Individual Test Logs
Data Logs

Reports

Daily TestReports
Backup Data

System Log
System Log Folder

MNew Log File Every

Option

Data Folder (root)
Databases
Individual Test Logs
Data Logs

Reports

Daily Test Reports
Backup Data
Default Folders

System Log Folder

Verbose Logging

Suppress Warnings

Fidelis User Manual

clfidelis
rootl\database
root}itestlog
root
root

{
{
{
{
{root}\repornsidailytests
{

}
}
}
}
}
}

Default Folders

root}\backups

Verbose Logging
Suppress DB Warnings

froot}\syslog
Month w

Description

This defines the root folder for all Fidelis folders. Click Select to change the

root folder.

The subfolder for database files

The subfolder for test logs

The subfolder for data logs

The subfolder for reports

The subfolder for daily test reports

The subfolder for backup data

Click this to restore default folder locations

The subfolder for system log files. A new system log file will be created
based on the period set by the New File Every control.

Click this to enable verbose system logging.

If selected, suppresses warning messages in the system log file relating to

database entries.
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Database
This page summarises the databases in use by Fidelis.

| General Options || Test Options || Folder Locations | Database | Helper Applications || Email Integration

Database Options
Walidation Code for Main Database
I;)atabase FPublisher lssue Date M C F  Code
l__J Fidelis Secondary Standard Dose Calibr... Mational Physical Lab... 1.1 1611/2006 177 86 619
| J Fidelis User Database Fidelis 1 04/04/2007 0O 1 1
Option Description
Validation Code Uses this box to specify the validation code for the main database file. This

should not require changing.
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Helper Applications
Use these options to configure helper applications used by fidelis.

General Options | Test Options | Folder Locations | Database | Helper Applications | Email Integration

Text Editor
Title Microsoft Motepad
Application Path notepad.exe Select.. H Test..

Enable Spreadsheet Integration

Spreadsheet

Title Microsoft Excel

Application Path excel exe Select.. H Test..
Option Description
Text Editor Title The name of the text editor being used
Text Editor Path Path to the text editor. Click Select to change this entry and Test

to try and launch the spedified application.

Enable Spreadsheet Integration Check this box to enable spreadsheet integration. We
recommend Microsoft Excel.

Spreadsheet Title The name of the spreadsheet being used

Spreadsheet Path Path to the spreadsheet. Click Select to change this entry and
Test to try to launch the specified application.
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Email Integration

Fidelis can email various reports directly from the application. Use these options to configure email
integration. This is only useful if your calibrator has a network or intemet connection. It is disabled by
default and we would generally not recommend connecting your Secondary Standard Dose Calibrator to
the intemet.

General Options | TestOptions | Folder Locations | Database | Helper Applications | Email Integration

Enable Email Integration

Email Integration Method
® CommandLine O SMTP Server Test. || Defaults

Command Line | SMTP Server

Title Microsoft Outlook
Application Path outlook exa
Basic Parameters fm "mailto:{address}&subject={subject}&body={body}"

Attachment Parameter  |"{filename}"

. Forcommand line parameter definitions. use the following tokens
L‘. {address} = email recipient
{subject} = email subject
{body} = email body text
{filename} = attachment filename

Option Description

Enable Email Integration Select to enable email integration

Method Selecteither Command Line or SMTP.

Test Click to test the current email settings.

Defaults Restore default settings for the currently selected mode.
Command Line Title Email client application title.

Command Line Path Email client application path.

Command Line Basic Parameters Email client application basic parameters.

Command Line Attachment Parameter  Email client application attachment parameter.

Command line email integration has been tested to work with Microsoft Office 2003. Microsoft
Office 2007 is not currently supported.
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The check source editor is used to define check sources for use in the Fidelis check source test.

\LJ

Check Sources
Caesium-137 :: 2001 :: 10.00

Caesium-137:: 2001 :: 10.00 pA @ 01/01/2007 00:00:00

Serial Number
Description

Issue Date & Time
Activity Issued

Nuclide

NOTE: All Check Sources are assumed to be of nominal volume

Activity Now
Half-life

Half-lives

Cs-137

30.05 year(s)

{2001

2 4

- IlpA

101/01/200700:00:00 % | [ Now

[

v|

<0.01

Use the list box on the left to select the source and then edit fields as required.

Click New to create a new check source.

A check source is defined by the nuclide and container, an issue date, and the activity of the source at the
issue date. From thisinformation Fidelis calculates the activity now using the following formula.

aCtiVitydecayed = aCtinnow X exp (

Where:
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log(0.5)

timezocs )

Tog(exp(1)) - halflife,,,,

timeg, .o = datetog,., — datefrom,,..
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Nuclide Editor

The nudide editor is used to define nuclides for use in the Fidelis system.

Fidelis x|

Nuclide Editor Fidelis

Caesium (55)

Use the list box on the left to select a nuclide and then edit as required. Click New to create a new nuclide
record.

Note that nuclides defined in the main database cannot be edited as this would compromise
system data integrity.
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Container Editor

The container editor is used to define containersfor use in the Fidelis system.

Fidelis

Caontainers
& Al O System O User

2ml BS Ampoule ~
5ml BS Ampoule

10ml 10R Typel+ Schott Vial

10R Typel+ SchottVial /F131 Ca—
P6 Vial / I-131 Capsule

1ml BD Luer Lok Syringe + BD Mi
3ml BD Luer Lok Syringe + BD Mi
5mlI BD Luer Lok Syringe + BD Mi
10mI BD Luer Lok Syringe + BD N
1ml BD Luer Lok Syringe + BD Mi
3ml ED Luer Lok Syringe + BD Mi
5ml BD Luer Lok Syringe + BD Mi
10ml BD Luer Lok Syringe + BD N
1ml BD Luer Slip Syringe + BD Mi
3ml BD Luer Slip Syringe + BD Mi
5ml BD Luer Slip Syringe + BD Mi
10ml BD Luer Slip Syringe + BD'
1ml BN | uer Slin Svrinoe + B Mi ¥

10ml P& Vial
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X

Container Code |

l

Mew

Description |

Type

Container Volume I:I ml
 m

MNominal Volume

Min [ Max Volume | |m| |

ml

Uses Volume

ReadOnly

MNotes

Close

Use the list box on the left to select a container and then edit as required. Click New to create a new

container record.

Note that containers defined in the main database cannot be edited as this would compromise
system data integrity.
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Calibration Factor Editor
The calibration factoreditor is used to define new calibration factors for use in the Fidelis system.

Fidelis

Data Source ReadOnly
Chamber Type MNMI Traceable
Nuciide N | [ Nusides ]
Container "IDmI P& Vial V| [ Containers ]

Unshielded Shielded

Factor PAIMBa PAIMBa
Uncerainty % %

Vol. Corraction Al A2

Motes

Cancel H Done

Note that calibration factors defined in the main database cannot be edited as this would
compromise system dataintegrity.

You must select a nuclide / container combination that has not previously been defined. The editor will
warn you if this happens. You can then optionally specify pA/MBq ratios for both shielded and unshielded
configurations plus associated uncertainty factors if known.

Volume correction terms describe the following equation:

VCF = A2 X ;Massdiffz +A1Xx ‘Massdiff +1

Where:

Massgirr = Massgorya — MASSpomina:
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Administrator Login

Certain options within the Fidelis software require administrator login. If this is required you will see this
window.

Fidelis
%

Password |"i| |

Unlock At Startup

X)

Cancel ] [ OK ]

Enter the current administrator password and click OK. When a correct password is entered the “Unlock At

Startup” check box will show which, if selected, will make administrator mode persistent between Fidelis
sessions.

The default administrator password is “ssl”

Fidelis User Manual



Page |47

Troubleshooting
Symptom Possible Solutions
Settle period not reaching zero Check for damage to chamber or contamination.
The reading has become very Make sure all daily tests have been successfully passed.
unstable or is either underrange or Remove power and reapply.
overrange.

UNDERRANGE | OVERRANGE

Laptop fails to run Fidelis software Reinstall software from backup disc.
Consult manufacturer.

Software fails to connect to Ensure USB is pluggedin and not damaged.
chamber Ensure USB cable is plugged in and the chamber is
CHAMBER powered BEFORE running the software.

Ensure power is supplied to chamber.
If power ok and USB ok, remove power from chamber for
1 minute then re-apply.

Filtered power supply fails to supply Check switch is on

voltage (i.e. Blue neonis off) Check connection to mains supply
Check fuse
System reads high background Check for contamination
BKGD Check for sources in the room

Check for water having entered bottom of chamber

Laptop fails to power on Check supply to laptop.
Check laptop instruction guide for possible problems.

Unit fails check source test Ensure tests have been run in the correct order as
m defined by the daily test sequence and that they have all
passed.

Check location of source in chamber

Check correct source is in use and that the vial type and
parameters for the check source are correct.

Carry out same checks as for high background

Unit shows incorrect or unexpected Check that decay calculations are not enabled
value Carry out same checks as for high background

Reading appears unstable Allow to settle for one hour in a powered state at room
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Symptom Possible Solutions

temperature before use. Ensure chamber is not wet

Unit reads Zero current at all times Run daily test, if problem continues consult manufacturer

UNDERRANGE

Well liner damaged DO NOT USE contact manufacturer.
Electrometer failure Remove power from the system and restart as described
CHAMBER in this manual. If problem persists consult the
manufacturer
HV fail Consult manufacturer.
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Appendix 1 - Example Reading Reports

- ]
Fidelis Southem
Eacandary Sandard Dosn Cxlibming Sﬂentlﬁc Ltd'
Report Date 07272006 10:49:20
Radionuclide Cs-137
Container WVIAL-PG-10ML
Volume 4.0030 mil
WCF 1.000
Background 0.254 MBqg
Reading Date 071272006 10:49:20 <00
Reading Std Dev (z) 0.004 MBqg
Reading Stability 1.41%
Reading 0.003 MBq
Details
Average Terms (n/fmax) 32132
Gain Stage High (Auta)
C=-137 Half-Life 1.0976E+04 day(s)
Hzlf-Life Uncertainty 3E+01 dayis)
CF ShieldMades Shield Off
CF pA/MBq 5.751
CF Uncertainty +0.67%
Container Mominal Mass 4 mil
Container Min Mazs 1ml
Container Max Mass 10 ml
Maotes

Data Source Ref: QPDQL/B/REMG00T
lonization Chamber Calibration Factors for use within the Radiology Metrology Group

Full Container Description: 10ml P& Vial
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- .
Fidelis Southern
Sacandary Sandsrd Dose Salibmion SC'E"tlﬁc Ltd.
Report Date 07272006 10:51:35
Mode Electrometer
Reading Std Dev (=) 0.027 p&
Reading Stability 1.82%
Reading 1.478 pA
Details
Average Terms (nfmax) 32032
Gain Stage High {&uto)
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