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NOTICE
PM12
WARRANTY AND LIABILITY

THERMO FISHER SCIENTIFIC reserves the right to make changes to this manual
and to the equipment described herein without notice. Considerable effort has
been made to insure that this manual is free of inaccuracies and omissions.
However, THERMO FISHER SCIENTIFIC, makes no warranty of any kind
including, but not limited to, any implied warranties of merchantability and fitness for
a particular purpose with regard to this manual. THERMO FISHER SCIENTIFIC,
assumes no responsibility for, or liability for, errors contained in this manual or for
incidental, special, or consequential damages arising out of the furnishing of this
manual, or the use of this manual in operating the equipment, or in connection with
the performance of the equipment when so operated.

IMPORTANT NOTICE

All units produced after the 1st January 1996 must by law conform to the rules and
regulations governing Electro-magnetic compatibility (EMC). In order to meet the
requirements and CE mark the units described in this manual, any maintenance
carried out must ensure the correct re-assembly of all parts, especially the earth
straps. Furthermore, particular attention should be made to the correct mounting of
the mains filter.
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WARNING

Personnel may trigger an alarm on a PM12, who have recently been subject to
radiotherapy treatments that involve the injection or ingestion of radioactive
isotopes. The monitor is not able to distinguish these isotopes from those
generated via on on-site process. However the monitor does have the ability to
indicate the presence of low energy photon emitting isotopes, which are typical of
radiotherapy treatments.

The PM12 monitor should be primarily used for monitoring personnel. Other objects
and articles should be monitored with a monitor that is designed for their
monitoring, such as a SAM12.

However if articles are passed through the monitor, operational procedures should
contain warnings regarding inappropriate articles.

These items may include:

Articles containing liquids

Articles with significant shielding

Articles containing large magnets

Articles with known radioactive content
Articles containing liquids may have different release criteria. Articles of large
weight or significant shielding may require different procedures requiring Health
Physics intervention. Articles with a magnetic pull of more than four pounds may
influence the accuracy of the monitor.
The PM12 weights between 0.75 and 1 tonne. The monitor should only be installed

and used on a suitably robust and stable base. The monitor should never be
moved with the lead installed.

WARNING AGAINST IMPROPER USE
The protection provided by this equipment may be impaired if used in a manner not

specified by the manufacturer. The user must adhere to all the safety precautions
noted overleaf and to individual warnings contained within this manual.
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WARNING SYMBOLS:

The following is an explanation of the warning symbols seen on the PM12. Please
read this information before using and/or maintaining this equipment.

As seen on the top of the PM12 frame and FHT681 covers.

CAUTION: Isolate the mains supply and wait one
minute before removing this cover.

CAUTION: Isolate HV supply to the printed circuit
board before removing cover. With
power connected and unit switched on,
a max. voltage of +1500V DC with a
maximum short circuit power of 825
milliwatts is present.

CAUTION: Risk of electric shock.
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Contents

WEEE COMPLIANCE:

This product is required to comply with the European Union’s Waste
Electrical & Electronic Equipment (WEEE) Directive 2002/96/EC. It is
marked with the following symbol:

E B

Thermo Fisher Scientific has contracted with one or more recycling/disposal
companies in each EU Member State, and this product should be disposed
of or recycled through them. Further information on Thermo Fisher’s
compliance with these Directives, the recyclers in your country, and
information on Thermo Fisher products which may assist the detection of
substances subject to the RoHS Directive are available at
www.thermofisher.com/WEEEROHS

vi PM12 PERSONAL MONITOR Thermo Fisher Scientific


http://www.thermo.com/WEEERoHS

Issue: 3

Chapter 1

Chapter 2

Chapter 3

Contents

Contents

Manual ReVISION HISTONY .........cccviiiieieie ittt e e e aesaesresneenes 1-13
FOTBWOTG. ..o s XV
INEFOTUCTION . 1-1
PErSONNEI IMONITON .....c.uiiiiiiieiiece ettt sttt s et et b sbesneereenes 1-1
FRATUTES. ...t 1-2
DESCIIPLION e 2-1
Main Frame Type 11705121 (11705302) ....ccocereerierieinienieieniesiee ettt 2-1
Electronics Chassis TYPE 11705181 .......cociiiiiiiirieisie ettt 2-2
Main Controller Board TYPe 569LA. ..ottt e 2-2
10 EXpansion Board TYPE 5694A ..ot 2-3
X-Channel GPIO Board TYPe 5707A ...ttt 2-3
Battery Controller Board TYPe 5660A.........coveiiiieeie ettt e e se e sre e 2-3
DC-DC Converter Board TYPE 5675A .....ocvv ittt se et sae e 2-4
Scintillation HV and Amplifier Type 42543-0223 used in Assembly 11705186 ...................... 2-4
ANNUNCIAtOrs TYPE L1705L182A/B ......oo e ettt st et ae s et e teenneereaneeas 2-4
Sensor INterconNNECt TYPE SBA7TA ... .eei ittt nbre e 2-5
Scintillation DeteCtor TYPE DB7TBA ... .ocvi ettt re e et e ee e snee e 2-5
POWEE DOOT OPTION ...ttt et b bbbttt sb ettt sb et e sr e ene e 2-5
SPECITICALION Luuuiii e 3-1
OperatioNal PAramMELEIS ........c.ccveiieieie ettt ste ettt te et e e be s e ste e s e e s teesreeaeenbeeneeanee e 3-1
oL AT U @] o 1 [o] T PSS 3-1
(=] T L Y oY= Vo TSP 3-1
Background Capability...........cocvoi o 3-2
(D12 (=01 (0] S T TP P PP PPPT PR PP 3-3

BIGNT DELECLOIS ...ttt bbbt bbbttt ne s 3-3

DEtECLOr HV SEHINGS... ittt et 3-3

ENEIGY WINTOW ...ttt bbb 3-3
L0 1 1 o OSSR 3-3
DISPIAYS -ttt bbb b et bRt b e bbbt b e ebennes 3-4

LCD ettt R R R R b bbb bbbt et e b 3-4

I 1001 01 USSP RPUPRTRTR 3-4

Charging LED ......coi ottt et re e sbe e b et eene e 3-4
AUIDIE TNICALIONS ..ottt 3-4
NEtWOrK COMMUNICATIONS ......c.veiiitiieeiiitiireesre ettt ene e 3-6
USB POFTS.. .ottt bbb s 3-6
POWEE REGUITEMENTS ...ttt sttt et bbbt bt sbe e et e sae e ebe e 3-6
Battery BACKUD T ....oeoeeecececcee e 3-6
Dimensions (BPPFOXIMALE).........cviiieiierieieie ettt sttt b e e sb et bese e sbeseeeenennes 3-7

Overall Dimensions (excluding LCD but including foot-plate)...........ccocoevnenninenecnen, 3-7

Dimensions of Internal Passage (all VErSIONS) .......ccoiieirineinienese e 3-7

Weight - with 0.5" (12.5 mm) of lead Shielding .........c.ccooeiviiiiiiiii s 3-7

Weight - with 1" (25 mm) of lead Shielding .........cccooiiiiiiiii s 3-7
ENVIFONMENTAL......c.ei ittt b et bbb enes 3-7

Temperature and HUMIGITY .......coooiiiiie e e 3-7

MAgNELIC SNIEIAING ... e b 3-8

TP FALING ..ottt bbb bbbt bbbttt nrenbeereeneas 3-8

Thermo Fisher Scientific PM12 PERSONAL MONITOR vii



Contents

Chapter 4

Chapter 5

Chapter 6

Issue: 3

ENVIronmMental reStriCIONS .......c.oiiiiiiriiieire et 3-8
Unpacking and Installation ... 4-1
UNPACKING ...ttt bbbt bbb bbb e b e et ebenn e eneanes 4-1
Mechanical INSTAHATION ..o et 4-3

Installation of Detectors and Lead Shielding ..........ccccvvvvviieieiiciie i 4-3
L@ 0= =L (o] T LIS T=] (U o ISP 4-6

POMAL LOCALION. ... .eviitiieiictiiie ittt sttt 4-6

BAITIEIS .ottt bbb bbbt bbbt n s 4-6

oo (N0 0o T=1 = o] SO SSS 4-7
Electrical INSTAIIAtioN.........cooci it 4-7

BatTery STALE......cvi it s 4-7

Electrical INSAllation .........ccovoiiiiie e e s 4-8
PriNter INSTAIIAtioN.........cco ittt eneas 4-10
Notes on Orientation and POSITIONING. ...t 4-11
Operating INStrUCTIONS .....cccciiiiieie e e 5-1
OPEratioNAl STALES........eceeiiicecce et et e e e st e e s e e s reesbeenteeneeeneeanee e 5-1

L] [T (o [ =] (=T ox (o] SRS 5-5

SBIUDP MBNU ...t 5-8

L1 = To0 1SR P 5-21

DIAGNOSTICS IMEINU ...ttt e 5-28

LOF: 1 1o =1 To] TN 1Y, [T VSRS 5-35

DALA IMIBINU ..ottt 5-48

SYSEEIM IMBINU ..ottt sttt b e bt e s b e e s be e eabe e beesnbeesnes 5-65
USEE IMIOOE. ...ttt b bbbt et e bt b e e bbb e bt e e e b e besbeebesbeeneas 5-68
SWITCI Ottt bt bbbt b bbbt ebe s 5-72
1Y/ 11 (o] T o PSSR 5-77

ENtering the POIal ..........ccvviii it 5-77

(00T 40 00 T=T oot 1Y/ o] 0T ] [ oo TS 5-80
MONITOFING RESUIT ... bbb ee 5-87

EXItiNg the POITAl .......ocvoiiiiei e 5-93
(O U @ BT Y o R 5-94
Battery/Mains SUPPIY INICALON .........occoiiiiiiiiie e 5-97
ST (ot o T 5 R 5-97
Technical Description - PRYSICS ..o, 6-1
Performance CharaCteriSTICS. .......coiiuiiiiiiei e e 6-1

g1 (oo [0 Tod £ T o OSSPSR 6-1

SPALIAL RESPONSE ...ttt et bttt b ettt e s 6-2
Explanation of the Operational CalCulations ............cccoiiiiiiiiiieii e 6-2

L1 (oo [0 Tod £ T o OSSPSR 6-2

Description of Parameters Used in CalCulations...........c.ocveveninenieneseeee e, 6-3

Background UPAALE .........c.ooiiiiiiiiiiieer et 6-5

Changing BacKgroUNG ............ccviiiiiieic et 6-6

Calculation of the Monitoring TimMe (Tea) «voveeeeerreereereerieiieseeseesessre e s e e sreesee e eree s 6-7

Minimum Detectable Activity (MDA) and High Background Criterion .............cccccveeveenee. 6-8

Changing CONAITIONS ........ciuiiiiieie ettt se bbb 6-8

ContamiNAtioN AL ....ooue i bbb 6-9

Calculation of Activity and UNCEIaINTY .........ccoeiiereiieieineneese e 6-9

L@ 11 o 6= o S 6-10

QUICK BACKGIOUNG ..ottt bbb 6-10

Cobalt 60 WINdOW MONITOIING .....c.viviiiiriiiiirieseee e 6-10

Residual Contamination LEVEL...........ccccviiiiiiiiiiie et 6-11

Automatic Calculation of Calibration Monitoring Time........c.cccoeveinieneiieneneee, 6-11
1S0tope gammMa EFfICIENCIES .....oc.iiiiiee e e 6-12

PM12 — Standard with aluminium door panels...........cccceoereriiiiininceee e 6-12

Probability — SIgMa and 0 ........cocoiiiiiiiiiee e 6-12

viii PM12 PERSONAL MONITOR Thermo Fisher Scientific



Issue: 3 Contents

Chapter 7 Technical Description - CirCUItIY .......ooouiuuiiiiiieieeeeeeeei e 7-1
g Aol [0 Tox £ To] o [T 7-1
Electronic Chassis 11705181 .....c..iiiiiiieitiieeiieierie ettt st sttt e et see st e sreenes 7-2
Controller Board Pair - Types 5691A and 5694A .........cccccviriininiineneinesese s 7-2

ET K PIOCESSON ...ttt ettt r e r et nr e r e e nn e e nne e 7-2
Summary 0f 5691A FUNCLIONS .......ccviiiiieiiceeiee sttt re e 7-3
1/O EXPaNSIioN Card 5694A.........coov e ieiieie st eeeie ettt e et sr e renreene s 7-4
Expansion Card INputs and OQULPULS .......cecveieriieiesese e sie e s sneens 7-4
PM12C GPIO Controller Card 5707A ......ooi ettt sre e 7-5
Battery Controller Board TYPe 5660A........cc.ciuiiiieiiieie st eieeiese st se st se e sre e sre e snesreens 7-6
KEYSWILCH OPEIALION ...ttt 7-6
Annunciator ASSembly 11705182A/B .......ccooiiiiiiiiiieieiseese e 7-7
Sensor Assembly 11705235/A & B and Connect Card 5697A ........ccoovvveieienene v 7-7
FHT681 Scintillation HV & AMPIITIEr ..o 7-7
HYV & AMPIIfier CONNBCLIONS ..ottt 7-7
MOAUIES 1170518 .....c.eeveieeeeriiteiieie sttt sttt sttt sttt sttt sttt st b st bbbt e s et nb e s et e ne st 7-8
Mains Power Module (AsSeMbBIY 11705184) ......c.cceiieieieiiieseeeeiese st se et snaens 7-8
LCD Display and Controller I/F & Backlight Inverter Module (Assembly 11705210) ......... 7-9
General Electromagnetic Compatibility (EMC) Considerations..........c.cccoevviveveereeceeivennnnn 7-9
Chapter 8 ROULING CHECKS ... .uuuiiiiiiiiiiiiiiiiiiiii e 8-1
MECNANICAT CHECKS ...t ettt b e steseeeneenes 8-1
PM12 Mounting ArTanQgEMENT.........ccurueiiirieieiirieieise ettt 8-1
Other Mechanical ChECKS ..o e 8-1
EIECTIICAI CRECKS......c.eiitiie i bbbt bbb 8-1
Battery Charge Stale........ccvciiee st sre e re e te e e enee e 8-1
[ 1Yo P YA O 1< o S 8-2
EMC & Safety Earthing CheCKS ........ccoviiviiiiie et 8-2
PeriodiC SOUICE CRECKS .......cviiiiiice bbb 8-2
REGUIAE SOUFCE CRECKS ... ittt ettt st sb e ene e 8-3
Cleaning INSEIUCTIONS. ......cviiiiiiitiiteeet sttt bbbttt ebe s 8-3

Chapter 9  Setting Up ProCeAUIE .....ccooviiiiiiee e 9-1

INitial SETEING UP FOF USE ... .ottt bbbt 9-1
GBINETAL......ee et b b bt bbb bttt et b et b 9-1
INTHATISATION ...t e bbbttt bbb eneas 9-1
SEEING PASSWOIUS ...ttt bbb ettt e en 9-1
Setting the Operational Parameters........ oo 9-2

Selection of Detector Operating Parameters ..o 9-3
DeteCtor HV SEIECLION ......cveiiiceeeece et st eneens 9-3
Derivation of the Optimum Operating VOItage ...........ccoeorininiinereeeee e 9-3

VAFTANCE TESTING ...veveitiieiietirte ettt bbbk bbbt b bbb bbb nb s 9-7

Chapter 10 Calibration ProCeaUIe ............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeees 10-1
Calibration Validity .......cccooiviieieee ettt sre st reenes 10-1
EQUIPMENT REQUITEA.........e ittt sttt st re s e e e e neesnesneaneenens 10-1
Preparation for Calibration ... enes 10-2
(0= 1101 =11 o] o S 10-2
Calibration for Other NUCHES ..........ccoov i 10-3

L0811 o= U0 0 01D GG 10-3
Troubleshooting (CalibDration) ..........ccoiiiiiiiie e e 10-4
If Background Values Vary by More Than 3090 ........ccccoeirereneneneeeeiene e 10-4
If Nuclide Count-Rate Outside Required ValUe ...........ccooiiiiiiiniieiceee e 10-4

Chapter 11 Maintenance and Trouble Shooting .............uuviiiiiiiiiiiiiiiiiis 11-1

FAUIT IMIESSAGES ...ttt ettt e b et b ettt b bbb b st et sb et e ene st 11-1

Thermo Fisher Scientific PM12 PERSONAL MONITOR ix



Contents Issue: 3
POWET-UD SCIBENS .....vveutieeieeiieseesee st este et eseeesteesta e teeeesseessaesseesteesseanseansesseesseesseeseesnenns 11-1
SEIF TESE SCIEENS. ...ttt bbbttt 11-1
DEVICE EITOr IMEBSSAJES .. vvvvevverieieetesiesteeseesiesessestestessesseasseseessessessessessessessenssessessessessessens 11-2
OPErationNal SEIT TESES......couiieiirieeiri bbb 11-2
Servicing of the Electronic ASSEMDIIES........c.ciiiiiiiiiic e 11-3
ACCESS t0 EIECLrONIC ChaSSIS ....ocviiueieiiiiiiieie et 11-3
Removal of the Electronics Chassis from the Corner Frame .........cccccocveveieieneicvnnnnenns 11-4
Removal and Replacement of the POWer SUPPIY .....cooviiiiiniiiiccs 11-5
Mains INlet/Filter & ISOIALON ........ccoiiiiiieee e 11-6
Battery - Removal and ReplacemeNt .........cccoveviiiiiiiiiiceeccse e 11-6
Hard Disk Drive Removal and Replacement ...........cccovviveieieiiie s 11-7
Battery Controller Board Type 5660A - Removal and Replacement .............c.ccccevvenee 11-10
Controller Boards type 5691A & 5694A Removal and Replacement ............cccccevvvnine 11-10
DC-DC Converter 5675A - Removal and Replacement ...........coccovvvvivecieiene e se e, 11-11
FHT681 cards - Removal and Replacement .........cocviveeeierenene e 11-11
LCD Display, Touch Screen, Touch Controller & Backlight Inverter - Removal and
REPIACEMENL ...ttt bbb bbb e er e 11-13
Annunciator Panels LED’s/Switch - Removal & Replacement ..........cccocoveiivneninnnen. 11-14
Sensor Assembly 11705235A/B/C/D & Interconnection cards 5697A - Removal &
REPIACEMENL ...ttt ettt et eb b ebeanes 11-15
Start Switch, Keyswitch and Loudspeaker - Removal & Replacement.............ccocvvvnenn 11-15
Detector Removal and ReplaCcemMeNt ..........c.ccv i 11-15
REMOVAL ...t b et e e bbb b 11-16
Detector REPIACEMENL........cciiii e nne e 11-17
Setting up Replacement Detectors fOr USE .........ccvveiieiien i 11-17
PML2C GPIO (B707A) ettt bbbttt bt ne st 11-17
GPIO REPIACEMENT .....viitiieiictire ettt b 11-17
PM12C Barrier Arm and MOTOF ..........coooiiiiieieieie et s 11-17
Barrier REPIACEMENT .......couiiiiii e 11-18
PMI12C POWEIEA DOOKS ...ovveiieiieiie ittt sttt sttt sttt s s eneeseessesbesnesseaneens 11-18
Troubleshooting (OPerational) ... 11-18
Normal Start-up (BoOt-UpP) OPEration..........ccoveerieiiirieisienieisie st 11-18
Unit "dead” (will not boot up) & charging LED is OFF ...........cccccoeiiiviieve e, 11-18
Unit "dead" (will not boot up) & charging LED is ON .........ccccoceviiiieiiece e, 11-19
Starts-up but Display is "Blank™ & Fails Self Tests (N0 chimes)........c.cccceevvevveieeiennnnns 11-20
Will not run & displays "Out Of Service — Low Background Counts”............c.ccccceueeee. 11-20
Will Not Run & Displays "Out Of Service — High Background Conditions™................. 11-21
Fails Lamp OF LED TeSES....cuiiiiiie et este ettt st ae e sne e 11-22
Fails LOUASPEAKEN TS ....uiiiiiitirieiiiterieiesie ettt sbe e 11-22
Fails the LCD DiSPlay TESE .....cerieiierieiierieesie sttt 11-23
Display Backlight FailUre ..........coooviiiiiiiiiiiese e 11-23
Will Not Accept Valid PaSSWOITS .......c..cviirieirieieiie et e 11-23
LCD Keypad Inoperative or Not AliIgned..........cooeiireiiiieneiieeeeeee e 11-24
Will not Enter Background MOGE..........ccvouiiiiiiiiie e 11-24
Or Locked in Background MOUE .........cc.ocieiieiiiie ettt sae e 11-24
Locked in Measurement IMOGE ..........cceiiiiiiiiiere e e 11-24
USB Output Data is COrTUPLE ......ccveeieeiecee e 11-25
Barriers Will NOt OPEN/ CLOSE ........coiiiiiiee e 11-25
Unreliable DOOr OPerationS.........c.cocueieiieeie e cie ettt se e re e re e esne e 11-25
Chapter 12 SPares LISt ..o e e e e eeeees 12-1
RecoOMMENEd SPAIES ST ........ouiiiiiieiiieeee et eneas 12-1
SPAFES LLIST ..ttt bbb bbbt R et e et na bbb enes 12-1
Drawings List (DY ASSEMDIY) ...t e 12-2
AACCESSOTTES LLIST ...ttt ettt b e bbbt et e e et et b nbesneeneas 12-3
Chapter 13 GlOSSAry Of TEIMIS ....uuuuiiiiiiiiiiiiiiiiiiiitiiiieiibb bbb eabeeeaaaaaae 1

X PM12 PERSONAL MONITOR Thermo Fisher Scientific



Issue: 3

Tables

Thermo Fisher Scientific

Tables

Table 1 IEC (most of Europe) AC Power Circuit Wiring Colour Codes...4-8
Table 2 UK (including China) AC Power Circuit Wiring Colour Codes ..4-8

Table 3 USA AC Power Circuit Wiring Colour Codes........ccccevververvennnn 4-9
Table 4 Canada AC Power Circuit Wiring Colour Codes............cccvuennee. 4-9
Table 5 PM12 with 1" of Lead Shielding Centroid efficiencies............... 6-12
Table 6- Probability - Sigma and %0 ..........ccovvereiiineiics e 6-12

PM12 PERSONAL MONITOR Xi



Figures

Xii

Figures

PM12 PERSONAL MONITOR

Issue: 3
Figure 1 Example of PM12 USEr SCreeN ....ccccveveieerveieriesiesneieseeniesieneens 5-69
Figure 2 Example of PM12 Annunciator OVerlay..........ccccocvevveveneiennnns 5-70
Figure 3 Example of Result display on the PM12 User Screen................ 5-87
Figure 4 Variation in the Vertical Plane ..........c.ccccooveviiniiiinencie 6-14
Figure 5 Variation in response around the Body — horizontal plane ........ 6-15
Figure 6 Foot detector uniformity t0 137CS ........ccocveiineneiniineeiseee 6-16
Figure 7 Statistical Limits of Counter Reliability...........ccccooiiniiniinnnnn 9-8

Thermo Fisher Scientific



Issue: 3

Thermo Fisher Scientific

Manual Revision History

Manual Revision History

replace hard
disk

Issue | Date [Name |Section(s)| Revision |Approval
comments
Issue 04.03.0 | C Hills [ All Initial Release [ M
1.0 8 Pottinger
Issue 31.07.0 | C Hills [ All Draft Release | M
2.0 8 of PM12 User | Pottinger
Draft A Manual for
review —
added
information
about variants
Issue 30.10.0 | C Hills | All Second M
2.0 8 Release Pottinger
following
review
Issue | 14.11.0 | C Hills | All Change to M
2.1 8 drawing Pottinger
numbers
Issue 30.12.1 | P Section 11.7 | Added new
3 1 Brown process to

PM12 PERSONAL MONITOR

Xiii






Issue: 3 Foreword

Foreword

Throughout this document the term “HEALTH PHYSICIST”
(HP) is used extensively. It refers to the Person, Persons or
Team responsible for setting up day-to-day running and
maintenance of the PM12. This may be an Instrument
Maintenance Engineer, Radiation Safety Officer, local
“Competent Person”, Departmental Manager or any other
Responsible Person. The “HEALTH PHYSICIST” is the
highest-level security role, uniquely responsible for setting and
maintaining all lower order passwords. The HP would
normally be responsible for installing and setting up the PM12,
calibrating for user-defined nuclides, programming operating
parameters and verifying correct operation of the instrument.

The term “TECHNICIAN” is used to refer to the personnel
who normally repair and maintain the instrument in working
condition. IMP personnel are designated to this role.

Personnel who are general users of the system and normally
carry out routine diagnostic and test functions are allocated to
the “THERMOFISHER” role.

The term “USER?” refers to anybody associated with or
operating the instrument in any way.

For more information on which menu options are available, see
Menu Roles (page 5-6).
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Introducti

Introduction

Personnel Monitor

The PM12 Personnel Monitor is a gamma-sensitive portal
intended for contamination screening. Its simplicity of
operation reduces the amount of training necessary for users
and maintenance personnel. An Annunciator Screen, audible
prompts and configurable measurement types are used in
conjunction with a back-lit touch-screen LCD, large area
coloured lamps and distinctive audible tones, to make
controlled monitoring fast and simple.

Version "B" has no LCD fitted (see below for further
information regarding Versions).

The outward appearance is similar to a doorway or portal
opening. The electronics is housed in a compartment on the
side of the instrument for easy maintenance. The Lead
shielding (which may be 0.5 or 1.0 inch) screens the detectors
and internal measurement volume from background radiation.

The "C" version has the exit route controlled by a pair of
folding doors with a simple barrier entry mechanism. This
adaptation considerably extends the footprint of instrument.

The PM12 uses eight identical large gamma-sensitive plastic
scintillation detectors to surround the 28" x 78" (711 x 1981
mm) portal opening. Each detector is supported by an
individual, microprocessor-based, interface board which
controls the detector high voltage, supplies the
amplifier/discriminator circuitry, and supports a serial
communication channel. An annunciator board controls the

on

audible and visual indicators and also serves as the master with

respect to the X-Channel communication bus which
interconnects the detector interface boards.

The PM12 requires no complicated displays or keypads and
utilizes large lights, graphics, and audible instructions/tones to
indicate operational status. The instrument is fitted with
ingress and egress sensors which identify when the user enters
or leaves the sensitive part of the instrument, and two sensors
which identify whether the instrument is occupied. This
ranging device may be used alone, or with the photoelectric
switch, to suspend background updating and initiate the
contamination survey. The alarming algorithm in the PM12
ensures the maintenance of a user selected Reliably Detectable

PM12 PERSONAL MONITOR
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Activity (RDA), regardless of background radiation level, by
continually adjusting count time and verifying user residence
time in the portal.

Operational parameters are user programmable and stored on
the instrument’s hard drive. In addition, all operational
parameters, including calibration and HV Scan data, are backed
up onto an internal compact flash disk.

The instrument is provided with battery backup (including the
powered door version "C") for continued operation in the event
of a power failure.

The standard PM12 can have the following options in any
combination:

A(C) or B LCD orno LCD
0.5” (12.5mm) or 1" (25mm) Lead (L)
C Power Doors + Barrier

The instrument build standard is therefore identified using the
following nomenclature:

PM12A (or Bor C) —nL - LN{-E}

An additional suffix of which signifies the user language may
also be used e.g. —E for English speaking or —C for Chinese.

See Specification (page 3-1) for further information.

Features

e Bi-directional operation (open and gated versions)

e Statistical alarming algorithm with several selectable
parameters including RDA, confidence level, false
alarm rate and shielding factors.

e Large status indicator lights representing
READY/CLEAR, RECOUNT, COUNT, ALARM and
OUT OF SERVICE.

e ldentification of contamination location through the use
of a silhouette graphic with lights indicating which
detector(s) alarmed. Low level distributed
contamination is indicated by a separate light.

e Optional remote indicator unit featuring
READY/CLEAR, RECOUNT, COUNT, ALARM and
OUT OF SERVICE lights as well as chime and voice
instructions.

e Battery backup for 6 hours

e Lead shielding (0.5" or 1" thick) to reduce background
effects.

Thermo Fisher Scientific
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Description

Main Frame Type 11705121 (11705302)

The Main Frame, type 11705121 (Versions A and B), is
manufactured from a sturdy fabricated steel construction.

Main Frame, type 11705302 (Version C), has additional
mounting frames to support the power doors.

Mounted within one of the corner members of the main frame,
is the Electronics Chassis (containing the 5691A Controller
Board, the 5694A 10 expansion card and the 5660A Battery
Controller Board), the keyswitch, loudspeaker and optional
LCD display with touch screen assembly.

In Version B, the display assembly is replaced with a blanking
panel containing a lock-able door for access to two USB
sockets and a network connector.

Two other opposing corner members provide visual
annunciation in the form of five operational lamps, an eight
segment body mimic display to locate the contamination area, a
user response push-button switch and a numerical two digit
count-down status display.

Version C has a barrier arm assembly installed on the front
annunciator corner member to gate entry.

The main power input is from the top of the portal to an IEC
connector and integral power converter. An isolator (accessed
from within the portal frame) has also been provided for
removing power from the equipment

Power is distributed from here to the power doors assembly in
Version C.

Two sets of HV and Amplifier Boards (four in total) are housed
internally on either side-frame, as is the single battery in one of
the side frames.

An interconnect card 5697A can be found at the top of each
corner section to interface with the infra-red positional
detectors mounted mid-section of the corner frames.

The inside of the frame can be clad with 0.5" (12.5 mm) of lead
to minimise the effect of background radiation on the detectors.
If required some areas can be increased to 1" (25mm) of lead.

The eight scintillation detectors are mounted on the inside faces
of the portal, three either side, one at the top and one at the
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foot. Flush fitting aluminium covers can be unlatched to gain
access to the side detectors whilst a sturdy aluminium foot plate
can be removed to reveal the foot detector. The top detector is
accessed by removing a steel lid.

Version C uses a space in the top plinth to house an interface
assembly (11705312/5707A) that allows the PM12 processor to
control the folding doors and the entry barrier.

Two box sections are mounted in the base of the frame and run
from front to rear. These box sections provide access for a
Fork Lift truck once the foot plate assembly and detector has
been removed.

PLEASE REFER TO UNPACKING AND INSTALLATION
(page 4-1) FOR THE LIMITATION ON THE USE OF THESE
CHANNELS.

Electronics Chassis Type 11705181

The Electronic Chassis, type 11705181 (comprising of one
5660A, one 5691A, one 5675A and one 5694), is mounted
within the main corner assembly of the PM12 frame. Once the
four retaining bolts are removed, the relevant corner member
can be hinged open to reveal the chassis assembly. After
undoing three fixing nuts and removing all connections the
complete assembly can be detached from the corner member to
facilitate maintenance.

Main Controller Board Type 5691A

The Controller Board, type 5691A, is motherboard to an ETX-
PM(C) 800mHz Processor.

The ETX assembly provides PC functionality with 256Mb of
RAM and the real time clock.

The motherboard interfaces directly to all other boards and
external devices in the system via numerous connectors (not all
are being used):

e The application software is retrieved from a 30 gigabyte
(minimum) hard disk drive cabled via PL23. The drive
also provides non-volatile storage for all data.

e PL12 provides a flash card storage medium for long
term storage of important data

e 4 X USB connectors, SK5-8 are routed to the user
interface panel on the side of the LCD display (if fitted)

Thermo Fisher Scientific
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e 1 x network interface SK10 routed to the user interface
panel on the top of the main frame

e 1 x CRT monitor connection on SK6

e 1 xLCD drive on PL5 with backlight driver on PL9
e 1 x RS232 driver for LCD touch screen on PL1

e 1 x POWER connector PL6

e 1 x Loudspeaker connection for sound generator on
PL3

e 1 x ISA extension connector on SK11

|0 Expansion Board Type 5694A

This card extends the Controller board facilities to provide:

e 1 x I*C connector on PL2 for communicating with LED
displays

e 8 xoptically isolated inputs on PL13/14 for sensor
inputs

e 1 x X-channel interface on PL8/9

e 1 x ISA interface connector on PL11

X-Channel GPIO Board Type 5707A

This card provides the necessary drive and monitoring circuitry
required for controlling the rear folding doors and the front
barrier arm motor. Communication with the card is established
via the "X-Channel" bus picked up from the nearest HV &
Amp assembly.

Battery Controller Board Type 5660A

The Battery Controller Board, type 5660A, manages the
charging of a 12 volt sealed lead-acid battery. The whole
electronics system is powered from the 5660A Board. The
5660A constantly senses the charge/discharge state of the
battery and controls the charging voltage accordingly. The
charging voltage is temperature compensated by means of a
thermistor located on the battery. This helps to maximise the
life time of the battery.

A momentary key-switch, located on the front of the main
corner panel, allows power to be switched to the electronics
provided the battery voltage is above a safe value (i.e. not
discharged), even when mains power is absent. The key-switch
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needs to be held ON for at least two seconds before the ON
state is engaged.

The 5660A continues to monitor the terminal voltage of the
battery during battery operation but will signal a shut-down if
the battery discharges to a predetermined point, beyond which,
it would suffer permanent damage and be difficult to recharge.
A miniature fuse protects against over-current conditions.

The application software would normally regulate shut-down.
In the event of the software losing control an emergency shut-
down is possible by holding the key-switch ON for a minimum
of 10 seconds (nominal).

DC-DC Converter Board Type 5675A

A proprietary DC-DC Converter pair produces regulated +5V
and +12V outputs directly from the Battery Controller Board,
type 5660A. Power is then distributed via the Controller Board
5691A.

Scintillation HV and Amplifier Type 42543-
0223 used in Assembly 11705186

The Scintillation HV and Amplifier Board, type 1, is a dual
channel high voltage generator/scintillation amplifier pair. The
HV generators are sub-assemblies (type 42543-0202) which are
controlled by DACs (Digital to Analogue Converter) on the
main pcb. The HV has a range between 0 and 1400 Volts, with
a resolution of about 1 Volt.

The charge pulses arriving along the high voltage cable from
the detectors are amplified and each fed to five discriminators
and five associated counters, all controlled by the
microprocessor on the main board.

The cards are interrogated via the X-channel bus to retrieve
counter values generated every 100ms from a 5 second buffer.

Annunciators Type 11705182A/B

This assembly provides the front and rear visual displays
necessary to inform the user of progress through the instrument.
Two cards are involved, namely the 5672A and the 5700A. A
push-button is integral with each assembly
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Sensor Interconnect Type 5697A

This assembly is located in each of the four corner assemblies
to route the infra-red circuits to the Electronic Chassis.

Scintillation Detector Type 5678A

Each of the eight detectors, type 5678A, is large area plastic
scintillators wrapped in foil and plastic. A photomultiplier tube
embedded in the plastic. Connection to the dynode chain
assembly, mounted on the back of the tube, is via a light-tight
gland. A single coaxial cable provides high voltage for the tube
and carries the signals to the HV and Amplifier PCB via an
MHYV connector. For further information, see Detectors (page
3-3).

Power Door Option

The PM12C power doors are a proprietary item. These are
originally fitted and tested by the supplier and are fully
compliant with standard safety requirements. They can be
operated independently from the application by gaining access
to the associated controller which can be found inside the top of
the RH corner section (viewed from folding door side). See
Troubleshooting (Operational) (page 11-18) for control detail.

Appendix A Automatic Folding Door System contains more
door specific information.
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The standard PM12 (with lead liners) is available with three
options, in any combination:

e LCDornoLCD

e 0.50r1inches (12.5mm or 25mm) of lead shielding (L)

e Power doors

Therefore, the PM12 type nomenclature used to identify the
build standard is in terms of A or B or C & nL. The six
variants are:

e PMI12A -05L
e PMI12A-10L
e PMI12B -05L
e PMI12B-10L
e PM12C -05L
e PMI12C-10L

Operational Parameters

See Params 1 (page 5-13) and Params 2 (page 5-14) for
information regarding the settings and defaults for the
Operational Parameters.

Software Options

See Options 1 (page 5-8), Options 2 (page 5-10) and Options 3
(page 5-12) for information regarding the settings and defaults
for the Software Options.

Default Messages

See Messages (page 5-21) for information regarding the
settings and defaults for the Software Options.
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Background Capability

Background capability is related to alarm threshold and
statistical certainty requirements. Background subtraction is
included in the measurement routines for the detectors. When
the isotope of interest is of low energy level, the energy
window can be changed to lower the background count rate
thus allowing greater statistical certainty (see Hv Power (page
5-45) and Selection of Detector Operating Parameters (page 9-

3)).

The mean background count rate is based on a 100 second
count, which is maintained on a "rolling average" basis.

A significant change in the measured background count rate
from the mean will cause the PM12 to discard the current mean
value and restart background monitoring (see Changing
Background (page 6-6)).

If, due to heavy use, the PM12 has been unable to measure
background for 15 minutes, a 1 second background count is
performed immediately after the current monitoring sequence.
If no significant change is detected, the machine will be
available for further monitoring. If a change in background is
detected, further background measurements are performed until
the PM12 detects a stable background (see Changes to the
Normal Background Monitoring (page 5-75)).

When the mandatory 100 second background count has been
accumulated, the monitoring time required to achieve the
specified alarm level is calculated. Providing the monitoring
time calculated falls within the maximum and minimum limits
(see Params 2 (page 5-14)), the instrument will be ready for
monitoring. If, however, the monitoring time calculated is
greater than the maximum allowed, a "high background™
condition exists and monitoring will be inhibited.

A high background condition indicates that the alarm level set
and statistical certainties required are not achievable, under the
current background conditions. This may be overcome when
either the background falls or more suitable operational
parameters are entered by the Health Physicist. It is advisable
to check for residual contamination if this occurs unexpectedly
or persists.

The lower the background field the more sensitive, stable and
accurate the measurements will be.
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Detector HV settings

Energy Window
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Detectors

Type: 5678A

Construction: Large area scintillation counter using a plastic
phosphor type NE110 equivalent wrapped in foil and
plastic.

Thickness: 2" (51 mm)

Area: 12" 2(305 mm) x 22" (559 mm) = 264"sq (170,495
mm°)

Photomultiplier: 1" (25 mm) extended cathode

Shielding: 0.5" (12.5 mm) or 1" (25" mm) of aged lead on all
external faces

Energy 20 keV upwards (minimum detectable depends on
Response: liner material)

Operating voltages should normally be set up using the NBR
method (page 9-5), although they may also be set up using the
Figure of Merit (FOM) method (page 9-6) to yield the
operating Photomultiplier voltages. These settings are
determined and set using the HV Scan feature (Calibration|HV
Scan (page 5-41)). The recommended values, based on the
NBR optimization method, can be found in the Calibration
certificate for each individual instrument.

This can have all thresholds adjustable under software control:-
Programmable Threshold 1 0-4095mV in 1 mV steps
Programmable Threshold 2 0-4095mV in 1 mV steps
Programmable Threshold 3 0-4095mV in 1 mV steps
Programmable Threshold 4 0-4095mV in 1 mV steps
Programmable Threshold 5 0-4095mV in 1 mV steps

Control

Instrument ON/OFF operation is via a momentary key-switch
on the side panel. Entering the portal activates a sensor and
suspends background monitoring until the portal is vacated.
Entering the portal indicates a user is ready to be monitored and
initiates a time-out period (see Entering the Portal (page 5-77)).
Exiting the portal during monitoring aborts the measurement
(see Violations during Monitoring (page 5-85)). Data entry and
diagnostic functions are accessed through a touch screen but
access is password protected.
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Displays

The integral back-lit LCD display provided is used in
conjunction with the touch-screen for data entry and diagnostic
functions. As well as duplicating any front panel LED display,
the LCD can also provides comprehensive, user-friendly
operational guidance, measurement results and instrument fault
messages.

Five, bright, front and rear panel lamps show the instrument
status at all times and give the user clear indication of the
measurement result:

Green: READY / CLEAR

White: RECOUNT
Yellow: COUNT

Red: ALARM

Blue: OUT OF SERVICE

A steady green LED on the side panel indicating that the mains
is on and charging the battery.

Audible Indications

Chime Measurement with a CLEAR result
Single Dong End of a parameter counting sequence.
OR
Measurement Aborted
Periodic Dongs Operator sequence ERROR
Rapid Dongs Measurement exceeding ALARM ACTIVITY
Two Tone Measurement exceeding HIGH LEVEL
ALARM
Warble Measurement Aborted

In addition to the audible indications give above, the following
voice prompts are given, if enabled (see Options 1 (page 5-8)).

Enter identification. If User ID Required is ticked, the user is
requested to enter their ID before
entering the portal (see User ID (page 5-

78)).
Illegal Entry — Please leave If User ID Required is ticked and the user
the portal. enters the portal without entering their ID

(see User ID (page 5-78))

If Unidirectional Mode is ticked and the
user enters the portal from the wrong
direction (see Direction of Entry (page 5-
79)).
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Please leave the portal.

Please stand in the centre of
the portal.

Please stand with your front
against the other wall.

Please stand with your back
against one wall.

Please stand against left
wall.

Please stand against right
wall.

Please turn to the side and
press the button in front of
you.

Please return to position.

Illegal Exit — Please re-enter
the portal.

Clear — Please leave the
portal.

Measurement abandoned.

Instrument Out of Service.

Please continue to walk
through.

Measurement Incomplete.
Please re-enter the portal
and start again.

Please leave and re-enter the
portal to start measurement.

Specification

If Unidirectional Mode is ticked, and the
user has entered from the wrong side (see
Direction of Entry (page 5-79)).

Depending on the type of mode selected
for monitoring (see Commence
Monitoring (page 5-80)), instructions are
given to the user where to position
themselves in the portal.

If during measurement, the user moves
from the specified position (see
Violations during Monitoring (page 5-
85)).

If the user exits the portal during
measurement (see Violations during
Monitoring (page 5-85)).

If the measured contamination is below
alarm levels, the user is advised to leave
the portal (see CLEAR result (page 5-
88)).

If the user exits the portal on the ingress
side before the measurement is complete
(see Violations during Monitoring (page
5-85)).

If the portal is entered when the unit is
out of service, the user is advised to leave
the portal (see Out Of Service (page 5-
94)).

If Walk Through mode is selected and
the user pauses in the PM (see Walk
Through Mode (page 5-81)).

If the user exits the portal on the egress
side before the measurement is complete
(see Violations during Monitoring (page
5-85)).

If the user does not fully exit the portal
on completion of measurement (see
Violations during Monitoring (page 5-
85)).

Note: The speaker volume is user adjustable in System|Setup

(page 5-66).
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Network Communications

An RJ45 connector provides for compliance with IEEE 802.11
and is located in the roof access. All instruments present this
connector at the main cable entry on the roof of the assembly.
The PM12B, however, jumpers this to a connector behind the
locked blanking plate.

USB Ports

A four port USB (version 1.1) hub is available on the 5694A.
On the PM12A, two of the ports are presented on the bottom of
the LCD display for peripheral interfaces (such as memory
sticks, dongles, keyboard, mouse, etc.)

On the PM12B, two ports are found behind the locked blanking
plate.

Power Requirements

Voltage 85 to 264 volts AC *

Frequency - 47 to 63 Hz

Maximum power - 65 V.A *

Circuit Protection - Integral mains fuse in Power supply 250V 2A
Mains Isolation An Isolator/thermal trip 230V 5A capacity

* The PM12C for CHINA is 230V only and requires an
additional 100W maximum power. This is also routed through
the isolator.

Battery Backup !

Battery type Sealed lead-acid

Battery capacity 12 volts 17Ah

Battery support typically up to 8 hours
Battery Fuse 4Amp PTC self-resetting

" The PM12C door controller has its own Nicad battery and
charger that will provide in excess of 300 operational cycles
(15 second rate). The PM12 battery capacity can be reduced by
10% in driving the barrier motor.

Thermo Fisher Scientific
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Overall Dimensions
(excluding LCD but
including foot-plate)

Dimensions of Internal

Passage (all Versions)

Weight - with 0.5" (12.5
mm) of lead shielding

Weight - with 1" (25 mm) of
lead shielding

Temperature and Humidity

Thermo Fisher Scientific

Specification

Dimensions (approximate)
PM12A & B PM12C)

Height 86" /2190 mm 91" /2300 mm
Width 37" /940 mm 41" /1030mm
Depth  46.5"/ 1180 mm 46.5"/ 1180 mm

Width 28" (710 mm) — 2.34 cubic feet

PM12A(or B) - 05L 820 Kg (1800 Ibs)

PM12A(or B) - 1L 1000 Kg (2200 Ibs)

Note that the PM12C doors add approximately 150 Kg (330
Ibs) to the overall weight.

Environmental
Operational Temperature Range +0°C to +45°C (32°F to 113°F

Storage Temperature Range -10°C to +50°C(14°F to 122°F
Humidity Range up to 95% RH non condensing
NOTE:

USE BELOW +0°C (32°F) IS NOT RECOMMENDED —
THE LCD DISPLAY WILL BECOME "SLUGGISH"
BELOW THIS TEMPERATURE.

DO NOT STORE ABOVE +60°C (122°F)
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Magnetic Shielding  There is no magnetic shielding.
Large external magnetic fields may reduce the measured value.

IPrating  IP50
Environmental restrictions e Not for use in flammable or explosive atmospheres

e For installation in "drip-free” locations only
e Do not expose to excessive dust pollution levels
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Inspect the portal for external damage. The ramp on the portal
needs to be installed after the monitor is in position. The ramp
support pieces are removable and allow the portal to be moved

through a doorway. If these ramp supports need to be taken
off, remove the two M6 hex bolts which hold the supports to
the bottom of the portal. Once the portal is in position, reinstall
the ramp support pieces. The ramp will be installed later.

Unpacking

The PM12 case should contain the following:

Portal Monitor
Foot Tread Plate
Ramp assemblies
Head Detector (#1)
Foot Detector (#8)

6 Side Detectors (#2 and #3 top, #4 and #5
middle, #6 and #7 bottom) and their Lead
Shielding

Note: May be shipped separately

(o2 T oS = S NCYR SE N SN

Combined Operational and Maintenance
Manual

Pack containing ON/OFF keys, Dongle and
Screen Cleaner

Calibration Certificate

Material Safety Data Sheet

PM12 Mains power cord (EC countries only)
8mm plastic packing spacers 6

13mm plastic packing spacers if only 0.5" 6
Lead

13mm plastic packing spaces for foot 4
detector

Mounting Screws (M6 X 30) 24
Mounting Screws (M6 X 35) 72
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e Installation diagrams:
Drawing No. 11705121 Main Frame Assembly

Drawing No. 11705170 Shtl Corner Section Assembly
Entry Side

Drawing No. 11705170 Sht2 Corner Section Assembly
Exit Side

Drawing No. 11705170 Sht3 Detector Assembly

Drawing No. 11705170 Sht4 FHT, Battery, Top &
Bottom Lead Shielding Assembly

Drawing No. 11705170 Sht5 Power Chassis and
Earthing Assembly

Drawing No. 11705078 PM12 Lead Basic (0.5" Lead
Kit)

Drawing No. 11705079 PM12 Lead Additional (1" Lead
Kit)

Drawing No. 11705080 Wing Lead Assembly

The PM12 will normally be transported on its side and will
require to be lifted to its vertical position once the container has
been opened.

First remove all packing material.
Remove any detectors and spacers.
Remove the foot plate and related ramp assemblies

The manual, Calibration certificate, Keys, Dongle and Mains
power cord are packed inside a large envelope

Taking great care to observe all necessary "Health & Safety"
constraints raise the portal monitor to its vertical position

CARE MUST BE TAKEN WHEN LIFTING THE EMPTY
PM12 AS IT WEIGHS 0.5 TONS. A FORK-LIFT TRUCK
OF SUITABLE LIFTING CAPACITY MUST BE USED
TO MOVE AND TRANSPORT THE PM12 SAFELY,
USING THE INTEGRAL FORK-LIFT CHANNELS.
WHEELS, SKATES, SKIDS OR SIMILAR DEVICES
MUST NOT BE USED TO MOVE THE PM12.
PARTICULAR CARE SHOULD BE TAKEN ON
GRADIENTS.

Inspect the Portal Monitor for any damage.

Thermo Fisher Scientific
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To unpack the PM12C

Installation of Detectors
and Lead Shielding

Thermo Fisher Scientific

Unpacking and Installation

The instrument is packed and delivered in a vertical state to
limit the additional work that would be required to remove and
replace the folding door assembly. The LEAD is packed inside
the base of the portal (to counterbalance the weight of the door
control hardware) in a removable container.

Remove the foot-plate assembly and its supporting bracket
Remove the container that is packed with the eight detectors.
Use a fork-lift truck to remove the Lead container.

Remove any additional packaging that protects the folding
doors from damage.

Mechanical Installation

Repositioning of the portal monitor will be difficult after
installation of the lead shielding and the eight detectors. Place
the portal in its intended location

The doors on the PM12C are shipped with the controller
disconnected so that they can be opened/closed manually.
“They will need to be opened to install the lead with ease.

WARNING: THE FULLY ASSEMBLED PM12 CAN WEIGH
BETWEEN % TO 1 TON.

ENSURE THE INSTALLATION SITE IS
SUITABLY ROBUST

If the instrument is to be bolted to the floor, install anchor bolts
in accordance with the dimensions indicated in Drawing No.
11705121 for the Main Frame Assembly.

Remove the two foot tread plate members used to lock the side
panels in position.

After they are unlocked, the two inner side panels are removed
by carefully rotating the top edge away from the column and at
the same time raising the bottom off the two locating pins.
Take care not to scratch the roof panel in so doing.

It is necessary to install the lead first. One or more of the
following drawings will need to be at hand to locate the Lead
and fixing bolts:

e Drawing No. 11705078 PM12 Lead Basic (0.5" Lead
Kit)

e Drawing No. 11705079 PM12 Lead Additional (1"
Lead Kit)

e Drawing No. 11705080 Wing Lead Assembly
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CAUTION: TO AVOID LEAD CONTAMINATION, THE LEAD
PIECES SHOULD BE HANDLED WITH GLOVES.
WASH HANDS AFTER HANDLING. REFER TO
THE MATERIAL SAFETY DATA SHEET THAT
ACCOMPANIES THE LEAD.

LEAD IS AN EXTREMELY DENSE MATERIAL.
SOME OF THE LARGE PIECES OF SHIELDING
WEIGH UP TO 17 KGS. USE CORRECT
HANDLING PROCEDURES TO AVOID
PERSONAL INJURY.

First, start with the large side pieces (Part No. 11705013):

1. 1f 0.5" Lead is to be installed, then a packing layer will
already be in place.

2. If the full 1" has to be installed, affix the first layer with
two pairs of bolts. There are 12 pieces in total. Then
complete the installation of the second layer (12 pieces
again) using the remaining fixing holes and M6 X 35
bolts

Now install the vertical parts (Part Nos. 11705014 &
11705139) (12 off each) using M6 X 30 bolts.

The foot well must be equipped as follows:

1. Two pieces (Part No. 11705118) placed below the foot
detector.

2. Two pieces (Part No. 11705120) placed to the front and
rear of the detector.

3. Two pieces (Part No. 11705119) in the fork lift
channels.

4. 13mm plastic spacer (Part No. 11705226).
Now place all eight detectors in position.

CAUTION: THE PM12 DETECTORS ARE DELICATE AND
SHOULD BE HANDLED WITH CARE TO
PREVENT JARRING. PLACE THE DETECTORS
ON PADDED SURFACES FREE OF OBJECTS OR
MATERIALS THAT COULD DAMAGE THE
PROTECTIVE VINYL WRAPPING. DETECTORS
SHOULD BE LAID FLAT ON THEIR LARGEST
SURFACE. DO NOT STACK OR PLACE
ANYTHING ON DETECTORS.
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Installation of the Foot
Detector (#8)

Installation of the Side
Detectors (#2 and #3 top, #4
and #5 middle, #6 and #7
bottom)

Installation of the Head
Detectors (#1) and its Lead
Shielding

Thermo Fisher Scientific

Unpacking and Installation

Each Detector is numbered on its side for location placement.
These numbers correspond to those marked on the coaxial
cables that will be found in each compartment.

1. Itis advisable to fit the foot detector first and attach its
coaxial cable (#8).

Install the two sets of ramp supports.

Place the foot tread plate on the base and screw down
loosely.

4. The foot tread plate can be put in place for protection.
Remember to install the two tread plate support
members first!

The corner frames of the PM12 may need to be unlocked to
assist in fitting the six side detectors. Four bolts per section
will need to be removed.

Starting from detectors #6 and #7 work upwards:

1. Fit the 8mm spacer to the rear of each detector using
the thin double-sided tape provided

2. Place the detector assembly into position and strap in
using the Velcro straps provided.

At this point, it is advisable to fit any Wing pieces of Lead
(Part No. 11705015) (6 per side) using M6 X 35 bolts.

Access to the Head Detector cubicle is obtained by removing
the panel from the top of the upper plinth.

1. Place the Head Detector (#1) flat on the plinth, orienting
the detector coaxial connector to meet with its mating
cable #1.

2. Install the Imm plastic liner on top of the detector for
protection.

3. Install the two large pieces of lead (Part No. 11705011)
carefully on top of the detector. The metalwork is so
designed to lock the lead pieces into position.

4. Replace the top cover to retain the lead.

WARNING: THE ASSEMBLED PM12 CAN WEIGH UP TO 1.0
TON (THE PM12C CAN BE GREATER)
ENSURE THE INSTALLATION SITE IS
SUITABLY ROBUST.

THE PM12 IS NOT DESIGNED TO BE LIFTED IN
THIS ASSEMBLED CONDITION. THE CENTRE
OF GRAVITY IS HIGH AND THE UNIT WILL
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Portal Location

Barriers
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BECOME UNSTABLE IF ANY ATTEMPT IS
MADE TO USE THE FORK-LIFT CHANNELS TO
MOVE THE PM12. IN ANY EVENT THE
BOTTOM DETECTOR RESTRICTS ACCESS TO
THE FORK-LIFT CHANNELS WHEN
INSTALLED.

IT ISNOT RECOMMENDED THAT, EVEN WITH
THE LEAD REMOVED , THE PM12C BE MOVED
USING THE FORK-LIFT CHANNELS DUE TO
THE ELEVATED WEIGHT OF THE DOOR
HEADER BOX. THE GLASS DOOR PANELS
SHOULD EITHER BE REMOVED OR
PROTECTED BEFORE MOVING THE
INSTRUMENT ANY DISTANCE.

Operational Setup

Note: If the portal monitor is to have power supplied in
conduit, install conduit at this point. Provision is made at the
right-hand rear corner at the top of the instrument for an
installation plate to take %" nominal conduit fittings.

The portal (PM12) has the flexibility to be configured in
several ways. These include reduced time to count (Quickscan
(page 6-10)) and background (Quick Background (page 6-10)),
walk-thru or step mode, alarm types, minimum count time or
maximum sensitivity mode and voice prompts — see Setup
Menu (page 5-8) for further information.

When several portals are installed at one facility, each should
be given a unique location. By doing so, each portal's database
and configuration settings can be easily identified. Set the
desired location of the portal in Setup (page 5-66).

There are four different permutations that the barrier can be
setup:

e Doors enabled/disabled
e Barrier enabled/disabled

Other combinations exist with the entry barrier if ingress
needs limiting during a Background Update

See Params 3 (page 5-17).
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Mode of Operation

Optical Sensors

Battery State
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Unpacking and Installation

The portal may be operated in one of five modes:
e Walk-through
e Stand and Count
e Stand and Turn
e Two Step
e Three Step

If the operating parameters are compatible with Walk-Through
operation, then use of the Walk-Through mode is appropriate.
If however, the count time is excessive, a Stand and Count
mode may be more appropriate.

See Commence Monitoring (page 5-80) for further information.

Six infrared photoelectric light beams (sensors) are located to
scan across the portal at about waist height as follows:

Rear

Front

The sensors detect the physical presence and position of the
individual in the portal.

Electrical Installation

Before proceeding with the electrical installation, ensure the
PM12 has been mechanically installed as described in
Mechanical Installation (page 4-3).

IMPORTANT: ENSURE CORRECT ELECTRICAL SUPPLY
AND MAINS CONNECTOR WIRING FOR
YOUR MAINS SUPPLY.

PM12 is air-freighted with all batteries discharged.
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Electrical Installation ~ The PM12 is fitted with a 50 VA auto ranging power supply
requiring a maximum input power of 65 VA. The PM12C has
an additional 100V A requirement for the door control circuits.

DO NOT CONNECT THE MAINS SUPPLY.

A standard IEC mains connector is fitted in the roof access
assembly, specified to IEC 320, EN60320. Only mating
connectors of the PM12 standard should be used.

Although an isolator/ thermal trip is built into the equipment,
the PM12 must be connected to a fused outlet capable itself of
being isolated. The isolation switch should be close to the
monitor and within reach of the operator.

The IEC power cord (IEC60446) must be connected to the
electricity supply as follows:

WARNING: IT IS IMPORTANT TO CHECK LOCAL
SUPPLY COLOUR CODES BEFORE CONNECTING ANY
INSTRUMENT.

Table 1 IEC (most of Europe) AC Power Circuit Wiring
Colour Codes

Function Label Colour, IEC Colour, old IEC
Protective earth  PE green-yellow green-yellow
Neutral N blue blue

IF;rl]r;z,esmgle L brown brown or black
Line, 3-phase L1 brown brown or black
Line, 3-phase L2 black brown or black
Line, 3-phase L3 grey brown or black

Table 2 UK (including China) AC Power Circuit Wiring
Colour Codes

Function Label Colour, IEC Old UK Colour
Protective earth  PE green-yellow green-yellow
Neutral N blue black

IF;kllgzésmgle L brown red

Line, 3-phase L1 brown red

Line, 3-phase L2 black yellow

Line, 3-phase L3 grey blue
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Table 3 USA AC Power Circuit Wiring Colour Codes

. Colour, Colour,

Function Label .
Common Alternative

Protective earth  PE bare, green or green- green
yellow

Neutral N white grey

Line, single L black or red (2nd hot)

phase

Line, 3-phase L1 black brown

Line, 3-phase L2 red orange

Line, 3-phase L3 blue yellow

Table 4 Canada AC Power Circuit Wiring Colour Codes

Function Label Colour,
Common

Protective earth  PE green or green-yellow

Neutral N white

;;]giésmgle L black or red (2nd hot)

Line, 3-phase L1 red

Line, 3-phase L2 black

Line, 3-phase L3 blue

When all installation work has been carried out, follow the
setting up procedure described in Setting Up Procedure (page
9-1).

Reconnection of the battery to the PM12C power door cubicle
requires the drive mechanism cover to be removed from the top
of the doors. Return the marked power plug to its mating
connector as shown in the picture below:
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: L-'J Battery
< Connector

Beware that as soon as the power is restored and there is
reserve charge left in the battery, the power door control system
will move the doors to calibrate itself. This only takes a few
minutes.

Printer Installation

Unpack the Printer (if supplied) and locate it as required in the
vicinity of the PM12. Configure the printer as detailed in the
manufacturers hand book.

ENSURE the printer is set to the relevant mains setting
before plugging the power cable in.

The printer should be used with the USB interface, simply by
connecting to the PM12 with the USB cable supplied.
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Notes on Orientation and Positioning

The large area detectors of the PM12 make it very sensitive to
changes in background. Therefore, it is recommended that the
installation site be chosen for background stability and to
minimise the effect of statistical fluctuations.

It is recommended that the PM12 be installed away from active
areas to suit both these needs.

If the background field at the installation site is directional it is
recommended that the PM12 be installed so that the side of the
Cabinet faces the field source. This orientation should
minimise the penetration and scatter of background radiation
around the walk-through aperture, although the advantage is
small.
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Chapter 5

Administrator Mode

Using the Touchscreen
Functions

Number Functions

Thermo Fisher Scientific

Operating Instructions

Operating Instructions

Operational States
There are two operational states for the PM12:

ADMINISTRATOR Mode — this mode allows the instrument
to be configured, calibrated and diagnostic checks to be run.
Access to this state requires a username and password. See
Administrator Mode (page 5-1) for further details.

USER Mode — this mode supports the normal monitoring of
samples. Any user can operate the instrument in this state. See
User Mode (page 5-68) for further details.

Note that communications with the PM12 is via a touchscreen
and this manual has been written primarily giving instructions
for the touchscreen commands. It is also possible to use a USB
keyboard and mouse to communicate with the PM12.

This section describes the methods that are common to all the
entry and data viewing operations in the Parameter Mode
menus.

When using the touchscreen, directly touch the menu options
on the screen when selecting a function.

CAUTION: IT IS ADVISED TO USE A CLEAN FINGER
TO TOUCH THE SCREEN. DO NOT USE SHARP
OBJECTS ON THE TOUCHSCREEN SUCH AS PENCILS,
PENS, SCREWDRIVERS ETC.

When touching the screen in a numerical field, the following
number pad appears:

<Function Name> lﬂi
7 8 9 BkSp _4| ;I
4 5 6 Del | Copy |
1 2 3 Clear Paste
o . | Enter Cancel |
| (Min: <minimum value> - Max <maximum value >
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Note that the Function Name, minimum and maximum values
are displayed depending on the function selected.

If an illegal value is entered, the value is highlighted in red:

Alpha-numerical Functions ~ When touching the screen in an alpha-numerical field, the
following keyboard appears:

I o
Shift
' - £ s % - 3 2 ( ) _
1 2 3 1 5 | 7 8 9 0 | = | [t |
Q | w | E R T Y u 1 | 0 P [ | 1 |
Enter
A s D F G H J K L : @ | i
y
. < = ? .
Smﬂhw4 z X c v B N M ' Shift Lock |
y -
Cancel | Copy Paste

Pre-defined Functions ~ When touching the screen in a pre-defined field, the following
window appears:

OK Cancel

Date Functions  When touching the screen in a date field, the following date
selection window appears:

44 LI December 2006 LI »
Mon Tue Wed Thu Fri Sat Sun
1 2 3
4 5 6 7 8 9 10

1 [::::] 13 14 15 16 17

18 19 20 21 22 23 24
25 26 27 28 29 30 31

OK Cancdl

File Location Functions
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When touching the screen in a File Location field, the
following Drive selection window appears:

B |
@ o

L E X
-5 71

Refresh I Show Fixed Drive(s) OK | Cancel

Button Types ~ The Button types are listed below:

4 Direction Arrows steps through the menu
options

= Drop-down lists allows you to select a pre-

e defined option from the list.

Apply Action button show the process taken
Changes when selected.

Quick Scan Tick Boxes show independent options that
you can choose to set, or mark. The choice
can be toggled on and off by touching on

the box.
C Never Radio Buttons show mutually exclusive
O On Alarm options; choosing one option automatically
@ On All clears the others. The black dot shows the
selected option.
[] Quick Scan Note that changes made to fields are

i highlighted until applied or cancelled.
Quick Background

Gaining Access to the  Administration mode is entered by pressing on 'PM12" in the
Administration Mode  bottom left-hand corner of the touchscreen when the PM12 is in
Background Checking mode. The Entering Admin Mode
window is displayed requesting to select a User:

Entering Admin Mode

Select User |ThermoFisher

OK | Cancel
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To select a different user to the one displayed, press the User
field of the touchscreen. Select Health Physicist, Technician or
ThermoFisher using the Up/Down arrow and select OK. See
Foreword (page xv) for more information regarding the roles.

Technician
ThermoFisher

OK Cancel

In the Entering Admin Mode window, select OK for the
ENTER PASSWORD window (see below) and the Alpha-
numeric keyboard to be displayed:

ENTER PASSWORD

Select User |Technician

Password |

Enter the password using the keyboard and select OK to enter
the Administration Mode — note that the Diagnostics — Detector
window is initially displayed (see Passwords (page 5-67) for
details). The various options available in the Administration
Mode are displayed in Menu Roles (page 5-6).

Entering an invalid password will display the following
message:

Message

Invalid Password

Press OK to re-display the Enter Admin Mode screen.
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Moving through the Menus 09:04:38

Default Units nCi

Language English (United Kingdom)

1 Voice Prompts Enabled

Quick Scan

Quick Background

[ Residual Contamination Check after Alarm
Show Uncertainty Value On Result

Show Low Energy On Result

Show Activity Value  |Always

Camera Mode Always
Apply Cancel
Settings Changes

Pmiz | (|

SCIENTIFIC

To move through the menus, select the Main menu option on
the left-hand side of the window to display the sub-menus
available. Then select the sub-option from the top. Note that a
full list of menu and sub-menu options is displayed in Menu
Roles below.

Selecting Detectors ~ On some screens, an option is available to select Detectors,
where:

1 = Head

2 and 3 = Side, top

4 and 5 = Side, middle
6 and 7 = Side, bottom
8 = Foot

For further information regarding Detectors, see Scintillation
Detector Type 5678A (page 2-5).

To select individual Detectors, press the
corresponding number in the graphic:

o 1 =10~]
=] H
=[]

IH

To select all Detectors, press the All button in the
graphic:

Note that the All button changes to None and all the
Detectors are highlighted.

RSN
H
[~ [= ][]
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To select all Detectors, press the None button in the

graphic:

Note that the None button changes to All and none of
the Detectors are highlighted.

Issue: 3

Lo =[]
=] O

H

(S]] ]

The following options are available depending on the role

selected:
Role Name
- &
< :8 g 8 5
. See |82 8 |25
Main Menu Sub-menu Page [T oa| - [(FIT
Set-Up Options 1 5-8 \ \
Options 2 5-10 \ \
Options 3 5-12 \ \
Params 1 5-13 \ \
Params 2 5-14 \ \
Params 3 5-17 \ \
Alarms 5-18 \ \
Battery 5-20 \
Messages 5-21 \ \
Interfaces Plug-ins 5-21 \ \
Cameras (option 5-22 \ \
only available if
installed)
Diagnostics Detectors 5-28 S RV BN
Information 5-29 \ \ \
Counts 5-30 V l
Variance Test 5-30 \ \
Alarm Check 5-32 \ \ \
Sensors 5-33 \ \ \
Barriers 5-34 \ \
Battery 5-34 \ \
Calibration Efficiencies 5-35 \ \ \
Cal Check 5-35 N R
Calibration 5-40 \ \
Selection
HV Scan 5-41 J l
Thresholds 5-45 \
HV Power 5-45 \ \ \
Attenuation 5-46 \ \
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Role Name
=
3 35 |o
£2 S |E5s
See |BE S lo<
Main Menu Sub-menu Page [T&| & | T
Data Reports 5-48 \ N
Archives 5-65 v N
System Actions 5-65 \ N
Setup 5-66 N N
Version 5-66 v N
Passwords 5-67 N N
Data Retention 5-67 ~ N

To exit Administration mode, press on 'PM12" in the bottom
left-hand corner of the touchscreen. Login to the
Administration mode — see Gaining Access to the
Administration Mode (page 5-3).

Select the System main menu option and then the Actions sub-
menu option. Select the Exit Application button. A warning
message is displayed asking for confirmation:

Warning

This action will close the application!

Are you sure you want to do this?

Select OK to exit and Cancel to abandon the exit process. For
further information, see Actions (page 5-65).

Upon exiting from the Keypad Parameter Mode, a Residual
Contamination check will be enforced if the previous
operational state was an Alarm or Residual Contamination
condition — see Notes regarding Residual Contamination Check
(page 5-92).
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09:04:38

customise the PM12's operation: g ™

Language  |English (United Kingdom)

@ Voice Prompts Enabled

2 Quick Scan

% Quick Background

[ Residual Contamination Check after Alarm
% Show Uncertainty Value On Result

% Show Low Energy On Result

Show Activity Value  Always

Camera Mode Aways

Apply incel
Settings Changes

Description of options:

Field Name

Description

Default Units

Use the pre-defined window to select a unit from
one of the following:

uCi
Bq
dpm
nCi
pCi

This changes the displayed activity units for the
PM12.

Default: dpm

Language

Use the pre-defined window to select a language.
This changes the displayed language for the PM12.

Voice Prompts
Enabled

Tick this option to enable voice prompts to be
audible.

For more information regarding the prompts and
where they are used, see Audible Indications (page
3-4).

Default: OFF

Quick Scan

This option may be enabled to allow "real-dirty" or
"real-clean” to be identified before end of
monitoring period.

Also see Quick Scan Period in Params 2 (page 5-
14).

Quick Scan is disabled during automatic and manual
recounts.

Quick Scan does not apply to Walk Through Mode
(see Options 2 (page 5-10)).

Default; OFF

Quick Background

Tick this option to reduce the time taken to establish
a background, i.e. background is considered valid as
soon as alarm requirements are met. If this option is
not ticked, the time taken to establish a background
is 100 seconds.

Default; OFF
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Residual
Contamination Check
after Alarm

Tick this option to enable a Residual Contamination
Check to be automatically performed following an
Alarm. For further information regarding Residual
Contamination Checks, see Residual Contamination
Check (page 5-92).

Show Uncertainty
Value on Result

Note that the "Show Uncertainty Value on Result"
and "Show Activity Result" option combine to
display the information on the result screen.

When this option is ticked, the Uncertainty value is
included in the result if the Activity is also

displayed. See Monitoring Result (page 5-87) for
more information.

Default: OFF

Show Low Energy On
Result

When this option is ticked, any low gamma
detection is displayed. See Monitoring Result (page
5-87) for more information.

Default: OFF

Show Activity Value

Use the pre-defined window to select an option
from one of the following:

Never — the Activity Value will not appear
in the result screen

On Alarm — the Activity Value will only
be displayed if an alarm occurs

Always — the Activity Value will be
displayed for all results.

See Monitoring Result (page 5-87) for more
information.

Default: Never

Camera Mode

Note that this option is only available if camera(s)
have been installed (see IDS Camera (page 5-23)) —
it is not displayed in the picture above.

The camera(s) can be set to save a snapshot on the
hard drive on entry to the portal. The image of the
person is saved to the hard drive only on a
successful measurement — if the person abort the
measurement, e.g. by reversion out of the portal, the
image is discarded.

Use the pre-defined window to select an option
from one of the following:

Never — a snapshot will never be taken of
the user

On Alarm — a snapshot of the user will
only be taken if an alarm occurs

Always —a snapshot of the user will be
taken for all results.

Default: Never
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144204 mu—.
Options 1

ptions 3 [ params 1 asams 2 [ s [ sty

customise the PM12's OpEration: gy o'« Ffesmr o s

¥ Unidirectional Mods Enty side: [Front
I User Id Required

¥ Exit Direction Restricted To Ingress Side On Fail

¥ User Gan Cancel Alam Sound

I~ Failure Display Requires Supenvisor Acknowledge
Alarm Duration After Exit [0 s

Exit Violation Duration 15

Id Timeout Period B
Portal Appraach Time 5
Maximum Clear Display Time 80

Apply Cancel
Settings Changes

s
s
s
B

Description of options:

Field Name

Description

Step Mode

Use the pre-defined window to select a mode from
one of the following:

Walk Through
Single Step
Two Step
Three Step
Stand and Turn
Default: Single Step

See Commence Monitoring (page 5-80) for more
information.

Complete All Steps

Tick this option to ensure that all steps (selected in
the option above) are completed before a result if
displayed. If this option is not selected, the PM12
will display an alarm (if detected) following any
step and the measurement process is terminated.

Default: OFF

Unidirectional Mode

Tick this option to ensure that the unit only operates
in a unidirectional mode, i.e. the user may only
enter the portal from a designated side. Note that if
this option is ticked, the Entry Side option is
enabled (see below).

Untick this option to ensure that the unit may be
entered from either side.

Default: OFF

Entry side:

Note: Use the pre-defined window to select a side
from which the user must enter the portal:

Front
Back

The following message is displayed if the user
enters the portal from the wrong side:

Warning

Entered by the wrong side
Default: Front

510 PM12 PERSONAL MONITOR
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User 1d Required

This option ensures that the user must enter his ID
using the barcode reader before the portal will
operate.

The following message is displayed:

Enter Id and then Enter

See User ID (page 5-78) for information on how this
is implemented in the Monitoring process.

Default: OFF

Exit Direction
Restricted to Ingress
Side on Fail

Note that If Step Mode = Walk Through, this option
is greyed out.

This option will ensure that the user has to exit the
same direction as they entered the portal if the
monitoring fails or the alarms sound. The following
message is displayed:

Please Re-enter the Portal

See Exiting the Portal (page 5-93) for information
on how this is implemented in the Monitoring
process.

Default: OFF

User Can Cancel
Alarm Sound

This option allows the user to press the Alarm
Acknowledge button when an alarm has taken
place.

See ALARM Acknowledge (page 5-91) for more
information on clearing the alarms.

Default: OFF

Failure Display
requires Supervisor
Acknowledge

This option ensures that a supervisor has to insert a
dongle and press the Alarm Acknowledge button
when a failure (or alarm) has taken place.

Note that the alarm will continue to display and
sound until the supervisor acknowledges it.

See ALARM Acknowledge (page 5-91) for more
information on clearing the alarms.

Default: OFF

Alarm Duration after
Exit (s)

This is the length of time that the alarm
displays/sounds after the user has exited the portal.

See ALARM Acknowledge (page 5-91) for more
information on clearing the alarms.

Values: 0 to 300 s
Default: 2 seconds

Exit Violation
Duration (s)

This is the length of time that the Exit Violation
message is displayed.

The following message is displayed:

Exit Violation

Values: 0 to 300 s
Default: 5 seconds
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Id Timeout Period (s)

This is the maximum length of time allowed
between entering the User ID and entering the
portal. It is also used as the maximum length of
time (in seconds) allowed for the user to present
their 1D after entered the portal.

Note that User Id Required (see above) has to be
ticked for this option to be effective.

Values: 0to 300 s
Default: 10 seconds

Portal Approach Time
(s)

This is the maximum length of time following entry
to the portal that the user has to move to the correct
position in the portal.

Values: 0to 300 s
Default: 2 seconds

Maximum Clear
Display Time (s)

This is the length in time that the Clear Display is
displayed before an alarm is sounded (see Restart
Required (page 5-89)).

Values: 0to 60 s
Default: 10 seconds

Select Set-Up|Options 3 to

135437 | m—-—

customise the PM12's Operation: g - semmsesss  <somnros

Alarms
“1Enable Cobalt-60 Window Alarms

Enable High Level Alarms
<1 Enable 2-Detector Zone Alarms.
“Enable 3-Detector Zone Alarms

Calibration
Default Calibration Accuracy  § %
Calibration Confidence 3 o (99.730%)

Apply Cancel
Settings Changes

Description of options:

Field Name

Description

Measurement Mode

Note that if Step Mode = Walk Through, this field
defaults to Maximum Sensitivity.

Click on one of the radio buttons to select one of the
following:

Maximum Sensitivity — the alarm
threshold is determined by Probability of
False Alarm (see Params 2 (page 5-14))

Minimum Time — Effective Alarm level
includes Probability of Detection (see
Params 2 (page 5-14))

Default: Maximum Sensitivity

Enable Cobalt-60
Windows Alarms

If this option is greyed out, then your PM12 is
not configured to use Cobalt Coincidence
Monitoring. If you require this utility, please
contact Thermo Fisher Scientific for further
information.

Tick this option to enable Cobalt-60 alarms.
Default: OFF

Thermo Fisher Scientific
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Enable High Level
Alarms

Note that if Measurement Mode = Maximum
Sensitivity, this option is greyed out.

Tick this option to enable High Level alarms.
Default: OFF

Enable 2-Detector
Zone Alarms

Tick this option to include Dual Zone alarms
Default: OFF

Enable 3-Detector
Zone Alarms

Tick this option to include Triple Zone alarms.
Default: OFF

Default Calibration
Accuracy (%)

Note that this is a view only field.

This is the default Calibration Accuracy used in the
Calibration Check utility - see Cal Check (page 5-
35). Itis used, along with the background
measurement, determines the count time required
with the PM12 is being calibrated.

Values: 0.5 to 10% in 0.1% steps
Default: 1.00 %

Calibration
Confidence (o)

Note that this is a view only field.

This factor affects the monitoring time of
calibration.

Values: 0.1 to 4 sigma in 0.1 sigma steps
Default: 2

Select Set-Up|Params 1 to
customise the first set of
Operational Parameters:

7 o (100.000%)

Low Energy Ratio Threshold 100

Tus1s
o days
2 hours

Out of Service Recovery Interval  [5 mine

Apply Cancel
Settings Changes

Default Calibration Source
Calibration Required Interval

Background Logging Interval

Description of options:

Field Name

Description

Low Background
Alarm (cps)

If a background measurement falls below this value
(counts per second), a detector failure will occur.

Values: 0 to 99,999 cps (0 to disable)
Default: 50cps

High Background
Alarm (cps)

If a background measurement goes above this value
(counts per second), a detector failure will occur.

Values: 0 to 99,999 cps (O to disable)
Default: 5000cps

RCC Contamination
Threshold (o)

This is the statistical increase during a Residual
Contamination Check compared to the background
measurement.

Values: 0.1 to 7 sigma in 0.1 sigma steps
Default: 7 ¢
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Low Energy Ratio
Threshold

This facility utilizes information on the ratio
between count rates above thresholds to decide
whether the radioactivity present is emitting photon
radiation of low energy (i.e. <400 keV). Any ratio
of T1/T2 which exceeds this threshold will be
deemed low energy. See NBR Method (page 9-5)
for further information.

Values: 50 to 10,000
Default: 100

Default Calibration
Source

Use the pre-defined window to select a default
source. For a list of Sources, see Cal Check (page
5-35).

Values: from source database

Calibration Required
Interval (days)

This is the number of days since that last calibration
date before the unit needs to be calibrated again.
See Out of Calibration (page 5-73) to view the
message displayed on the unit when out of date and
Cal Check (page 5-35) for information of the last
Calibration Date.

Values: 1 to 400 days (0 to disable)
Default: 0

Background Logging
Interval (hours)

Select an interval between 1 and 168 hours for the
PM12 to periodically log the background. Select 0
to disable the periodic logging.

Note that each time a mandatory 100 second
background is performed the backgrounds for each
detector will be logged to the database.

Values: 1 to 168 hours (0 to disable)
Default: 0

Out of Service
Recovery Interval
(mins)

When the unit is

Out Of Service (page 5-94), the system
automatically clears the error after the Out of
Service Recovery Interval has passed. Select O to
disable the Recovery Interval.

Values: 0 to 60 mins
Default: 0

For further information regarding these options, contact
Thermo Fisher Scientific.

Select Set-Up|Params 2 to
customise the second set of
Operational Parameters:

Minimum Manitaring Time B
Maximum Monitaring Time [lea =
Quick Scan Pariod =
Probability of Detection [185 o (95.053%)
Probability of False Alam [a1 o (0.097%)
Calculated System PoFA Fe7 o (4725%)
Mea: Confidence B o (e9.730%)
SSIEmeay Gross Changing Background 5 o (100.000%)
n Detector Changing Background  [8 o (100.000%)
Changing Conditions [ o (100000%)
m Changing Conditions Periad [5 s
Apply Cancel
Settings Changes
a [T
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Description of options:

Field Name

Description

Minimum Monitoring
Time (s)

Note that the Minimum monitoring time must be
equal to or less than Maximum Monitoring Time.

This is the Minimum time for which contamination
is monitored. This field is used in conjunction with
the Maximum Monitoring Time.

Values: 310300 s
Default: 5s

Maximum Monitoring
Time (s)

Note that the Maximum monitoring time must be
equal to or greater than Minimum monitoring time.
It must be set to a high enough value to prevent a
high background fault.

This is the Maximum time for which contamination
is monitored. A monitoring time is calculated by
the PM12 to meet the background and the statistical
requirements. For given alarm and statistical
requirements this parameter will limit the
background count-rate allowed.

To achieve a fixed monitoring time, set the
minimum and maximum monitoring times to the
same value.

Values: 310300 s
Default:; 100 s

Quick Scan Period (s)

This is the length of time (in seconds) for the Quick
Scan to run (see Options 1 (page 5-8)).

Values: 3t0 60 s
Default: 10 s

Probability of
Detection (o)

This is the probability that exactly one alarm Level
of contamination will cause and alarm.

For further information, see Description of
Parameters Used in Calculations.

Note that the Probability of Detection is also
expressed as a percentage in parentheses.

Values: 0 to 10 sigma in 0.1 sigma steps.
Default: 1.65 ¢

Probability of False
Alarm (o)

This value is the probability that a false alarm will
NOT be given during a measurement. This
probability is used by PM12 to determine the
monitoring time and the Effective Alarm Level and
Minimum Detectable Activity.

For further information, see Description of
Parameters Used in Calculations (page 6-3).

Note that the Probability of False Alarm is also
expressed as a percentage in parentheses.

Values: 0 to 10 sigma in 0.1 sigma steps.
Default: 3.1 ¢
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Calculated System
PoFA (o)

Note that this option is greyed out.

This is the Probability of False Alarm that has been
automatically calculated by the system.

Note that the Calculated System PoFA is also
expressed as a percentage in parentheses.

Values: 0 to 10 sigma in 0.1 sigma steps.

Measurement
Confidence (o)

The instrument uses this figure to calculate the
effective alarm level. It is the number of standard
deviations measured against the Alarms (see Alarms
(page 5-18)).

Note that the Measurement Confidence is also
expressed as a percentage in parentheses.

Values: 0.1 to 10 sigma in 0.1 sigma steps.
Default: 2 o

Gross Changing
Background (o)

This statistical variable is used by PM12 to
determine if a changing background condition exists
on all detectors.

Note that the Gross Changing Background is also
expressed as a percentage in parentheses.

Values: 0.1 to 7 sigma in 0.1 sigma steps
Default: 5 ¢

Detector Changing
Background (o)

This statistical variable is used by PM12 to
determine if a changing background condition exists
on a single detector.

Note that the Detector Changing Background is also
expressed as a percentage in parentheses.

Values: 0.1 to 7 sigma in 0.1 sigma steps
Default: 7 ¢

Changing Conditions
(o)

This statistical variable is used by PM12 to
determine if a changing measurement condition
exists.

Note that the Changing Conditions is also expressed
as a percentage in parentheses.

Values: 0.1 to 7 sigma in 0.1 sigma steps
Default: 7 ¢

Changing Conditions
Period (s)

This is the length of time used by PM12 to
determine if a changing measurement condition
exists.

Values: 2t0 30 s
Default: 3 s

PM12 PERSONAL MONITOR
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) o N G Y

nable Front Barrier
le Rear Barrier
s Closed During Mezsurement
s Closed During Background
ass Closed When Ready

Params 3 Select Set-Up|Params 3 to
customise the third set of
Operational Parameters:

Barrier Satings
Front Rear
Made Barier Mode Doors

Transit Time. 5 Transit Time 20
Low Current Limit 0 Low Current Limit 0

High Current Limit 910 High Current Lima 1023

[ Evaume Limas Evaluste Limits

Description of options:

Field Name Description

Enable Front Barrier | Tick this option to enable the Front Barrier — see
below for settings.

Enable Rear Barrier | Tick this option to enable the Rear Barrier — see
below for settings.

Ingress Closed During | Note that this option is greyed out unless the Enable
Measurement Front and Rear Barrier options are ticked.

Tick this option to prevent entry into the PM12
while measurement is taking place.

Ingress Closed During | Note that this option is greyed out unless the Enable
Background Front and Rear Barrier options are ticked.

Tick this option to prevent entry into the PM12
while a background measurement is taking place.

Ingress Closed When | Note that this option is greyed out unless the Enable
Ready Front and Rear Barrier options are ticked.

Tick this option to prevent entry into the PM12
when the Ready message is displayed.

Note that the Barrier Settings are only displayed when logged in as
ThermoFisher (see Menu Roles (page 5-6). The Front Barrier Settings are
displayed if the Enable Front Barrier option is ticked. The Rear Barrier
Settings are displayed if the Enable Rear Barrier option is ticked.

Barrier Settings — Front and Back

Mode Use the pre-defined window to select the type of
Barrier that may be attached to the unit:

Doors

Barrier
Unpowered Doors
Turnstile

See Barriers (page 4-6) for details regarding the
types of Barriers that may be used with the PM12.

Transit time This is the time that is allowed for the worker to
pass through the barrier.

Values: 0 to 65535 seconds
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Low Current Limit

Note that this field is greyed out unless Barrier
Mode is selected.

This is the Low Current Limit below which the
barrier will stall (see Evaluate Limits below for
further explanation).

Values: 0 to 65535 milliamps

High Current Limit

Note that this field is greyed out unless Barrier
Mode is selected.

This is the Low Current Limit above which the
barrier will stall (see Evaluate Limits below for
further explanation).

Values: 0 to 65535 milliamps

Evaluate Limits

Note that this button is greyed out unless Barrier
Mode is selected.

Select this button to commence a test sequence for
the Barrier Mode which will check the operation of
the Barrier and detects the Low and High Current
Limits.

IMPORTANT - this button activates the Barrier to
open and close. The actual values for the Low and
High Current Limits are inserted into these fields.
However, it is strongly advised that the Current
Limit fields are set to the following values:

Low Current Limit = between 0 and 10

High Current Limit = 1.5 x actual High Current
Limit

This will prevent the stall detection operating on the
Barrier during normal usage.

Select Set-Up|Alarms to select " EHEERE
the Active Calibration Stream g oo, o

and set the alarms:

Co-60 Calibration Stream

Diagno:

st
Bl e
High Level Alarm 3000 Bq
m Cobalt-60 Alarm 5000 Bq

(Waming: Levels set here will be copied to all detectors)

Apply E
Settings Reolnt

Description of options:

Field Name

Description

Calibration / Nuclide

Use the direction arrows to change the Calibration
type. When the type is correct, select the Make
Active button

Note that a description of the Calibration Type is
displayed in the field below.

Normal Alarm
(default unit)

This is the detected activity at which PM12 will
indicate an Alarm.

Values: 0 to 10,000,000 (Any unit).
Default: 5000.0 dpm

Thermo Fisher Scientific



Issue: 3

Thermo Fisher Scientific

Operating Instructions

High Level Alarm
(default unit)

This field is enabled if Enable High Level Alarms is
ticked — see Options 3 (page 5-12).

This is the detected activity at which PM12 will
indicate an High Level Alarm

Values: 0 to 10,000,000 (Any unit).
Default; Must be input

Cobalt-60 Alarm
(default unit)

This field is enabled if Enable Cobalt-60 Window
Alarms is ticked - see Options 3 (page 5-12).

This is the detected activity at which PM12 will
indicate a Cobalt-60 Alarm.

Values: 0 to 10,000,000 (Any unit).
Default: Must be input

It is possible to set alarms for
specific and groups of detectors s | « = 5
by selecting the Detailed button: = 18
[l St
el e
 Tharree |
Description of options:
Field Name Description
Centroid These are the alarms for the sum of all the detectors.
Click on the required field to change the value (see
Selecting Detectors (page 5-5) for information on
selecting single, multiple or all detectors).
Note that the High and/or Cobalt columns are
displayed if Enable High Level Alarm and/or
Enable Cobalt-60 Windows Alarm is ticked - see
Options 3 (page 5-12).
Detector These are the alarms for each of the detectors. Click

on the required field to change the value (note that
the selected detector is highlighted in the pictorial
view).

Note that the High and/or Cobalt columns are
displayed if Enable High Level Alarm and/or
Enable Cobalt-60 Windows Alarm is ticked - see
Options 3 (page 5-12).
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2-Detector Sum Zone

This field is enabled if Enable 2-Detector Zone
Alarms is ticked - see Options 3 (page 5-12).

These are the alarms for two side-by-side detectors.
Click on the required field to change the value (note
that the selected detectors are highlighted in the
pictorial view).

Note that the High and/or Cobalt columns are
displayed if Enable High Level Alarm and/or
Enable Cobalt-60 Windows Alarm is ticked - see
Options 3 (page 5-12).

3-Detector Sum Zone

This field is enabled if Enable 3-Detector Zone
Alarms is ticked - see Options 3 (page 5-12).

These are the alarms for three side-by-side
detectors. Click on the required field to change the
value (note that the selected detectors are
highlighted in the pictorial view).

Note that the High and/or Cobalt columns are
displayed if Enable High Level Alarm and/or
Enable Cobalt-60 Windows Alarm is ticked - see
Options 3 (page 5-12).

Select Set-Up|Battery to
configure the Battery Charger

Apply
Settings Changes

Note that this section is set by at production and should only be
changed in consultation with Thermo Fisher Scientific.

Description of options:

Field Name

Description

Discharge Timeout
(Secs)

This is the amount of time after the battery
discharges to the minimum discharge voltage before
the charger turns off the output power.

If the charger is already running on battery power,
the value of the timeout will not e changed

The timer can only be stopped if the mains power is
returned

Max. Charge Current
(A)

This is the maximum current allowed for charging
the battery. The charge current is monitored
constantly and the PSU output voltage is reduced if
this current is exceeded.

Min. Discharge
Volume (V)

This is the voltage at which the timer starts, when
the battery is being discharged.
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Interfaces

Plug-ins

Operating Instructions

It is possible to amend the Headline(s) and Instructions for the
following messages:

e Normal Alarm

e High Level Alarm

o Clear
e (Co060 Alarm
Select Set-Up|Messages to select =
a message to configure: T e e ]

ntesfaces
Headline. HIGH ALARM

Headline 2 Contamination Presant

Ge!Dmu’!‘

Diagne
Dat

i [ Tharme |
Use the direction arrow to find a Message to configure. Once
selected, the text can be updated by pressing on the Headline,
Headline 2 and Instruction fields. To save the changes, press
Apply Settings button.

To set the selected message back to its default setting, press
the Set Default button.

Available Messages:

Message Headlines and Instructions

Normal Alarm ALARM — Contamination Present — Please call HP
High Level HIGH ALARM LEVEL - Contamination Present —
Alarm Please call HP

Clear CLEAR - OK to Leave Portal

Co60 Alarm Co60 ALARM — Contamination Present — Please call

HP

Select Interfaces|Plug-ins to R

configure an interface to anoOther ooy s ssaumec
system: '

Configure Interface ‘
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Note that interfaces are not limited to the examples given
below. Other interfaces are possible and the parameters
described below may vary according to the interface selected.
Please contact Thermo Fisher Scientific regarding your specific
interface requirements.

e EPD Id Reader — see EPD Id Reader (page 5-23)
e IDS Camera—see IDS Camera (page 5-23)

e Keyboard Emulating Id Provider — see Keyboard
Emulating Id Provider (page 5-24)

e ViewPoint MultiServer — see PM12 ViewPoint
MultiServer (page 5-25)

e Serial Barcode Reader — see Serial Barcode Reader
(page 5-27)

For further information in setting up any of these Plug-ins,
please contact Thermo Fisher Scientific.

To configure an Interface  Highlight the Interface to
Configure and SEIECt the Please Select an Interface to Configure:
Configure Interface button: e

EPD ID Reader

Note that the selected type of =3
interface is displayed in the top
left hand corner.

The Create button allows the user
to Create a new Interface.

Enter a name:
Test EPD ID Readler

The user is prompted to enter a
name for the new Interface. ok || came

Message

To delete an existing interface,
highlight the Interface and press
the Delete button. Select OK to
continue.

Instance Deleted

The Configure button allows the user to configure an existing
highlighted interface.

The Back button returns the user to the previous screen.
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IDS Camera
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Press the OK button to display =~ fee = emmeee

the editable parameters for the Enable

EPD Id Reader: o
Wearer Identification Wearerld  ~
Issued EPDs Only =

0K Cancel
Description of options:
Field Name Description
Enable Tick this option to enable the interface to work with
the PM12.
Location Use the drop-down button to select either front, rear
or either.

Wearer Identification | Use the drop-down button to select either Wearer Id
or Wearer Name as Wearer ldentification.

Issued EPDs Only Tick this box if the reader is to detect Issued EPDs
only.

Serial Port This is the COM Port for connection to the
interface.

Please Edit Parameters:

Press the OK button to display

the editable parameters for the _
IDS Camera: Lu:raliun front v
Horizontal Image Size 240
Vertical Image Size 376
Rotation Angle 270 -

IL Cancel
Description of options:
Field Name Description
Enable Tick this option to enable the interface to work with
the PM12.
Location Use the drop-down button to select either front or
rear.

Horizontal Image Size | Enter the horizontal image size (in mm).

Vertical Image Size Enter the vertical image size (in mm).

Rotation Angle Use the drop-down button to select either 0, 90, 180
or 270.
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Note that a Keyboard Emulating Id Provider is the terminology
used for a USB Barcode Reader.

Press the OK button to display

Please Edit Parameters:

the editable parameters for the Erabe :
Keyboard Emulating Id Provider: = foct
Valid Code RegEx
Data Match RegEx
Character Timeout 80 ms
Rescan Delay 300 ms
CR terminates O
Include CR (m)
ok | ‘ Cancel
Description of options:
Field Name Description
Enable Tick this option to enable the interface to work with
the PM12.
Location Use the drop-down button to select either front or

rear.

Valid Code RegEx
Data Match RegEx

These fields permit validation of a barcode and
extraction of portions of data within the barcode for
the Stream ID. If left bank, no validation is
performed and any barcode is valid.

See Notes regarding Regular Expressions for
Barcode (page 5-25) for further information.

Character Timeout
(ms)

This is the period during which the scanner can
receive barcode data. If the barcode is not detected
during this time, it resets.

Default: 100 milliseconds

Rescan Delay (ms)

Once a barcode has been read, this is the period
before a subsequent barcode can be read.

Default: 500 milliseconds

CR terminates

If a Carriage Return is to indicate the end of the
barcode, tick this box.

Default: Ticked

Include CR

If a Carriage Return is to be included within the
barcode, tick this box.

Default: Unticked

Thermo Fisher Scientific
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Notes regarding Regular ~ Here are a few common regular expressions which may be used
Expressions for Barcode  for any of the IDs above:

Start of line string n
End of line string $
Whitespace character \s
Word character \w
Digit character \d

Note that you can specify the type of characters as follows:
[0-9] is numbers only

[a-Z] is any lowercase ASCII letters

[A-Z] is any uppercase ASCII letters

[0-9A-Z ] is alpha-numerical (note the space following the A-Z)

{x,y} where x is the minimum number of characters and y is the maximum
number of characters e.g.{4,10} would read a minimum of 4 up to a
maximum of 10, {4} would read exactly 4 characters and {4,} would read
a minimum of 4 with no maximum

Named capture group (?<name>...)
Examples:

User 1D AU(?<id>[0-9A-Z 1{4,}]
Numbers from 0 to MNd{1,6}$

999999 e.g. 123, 123456

US Social Security MNd{3}- \d{2}- \d{4}$
number e.g. 123-12-1234

For further information on setting up valid barcode expressions,
contact Thermo Fisher Scientific.

PM12 ViewPoint MultiServer  Press the Configure Interface et

button to display the editable s
parameters for the PM12 'R“"’“:f":“’d :"
ViewPoint MultiServer: Primary arucs Erabls. 2

Primary |IP Address 100.100.0.1

Primary TCP Port 3040

Secondary Interface Mode Disabled

Secondary [P Address 100.100.0.1

OK ‘ Cancel ‘

Thermo Fisher Scientific PM12 PERSONAL MONITOR 5-25



Operating Instructions

5-26 PM12 PERSONAL MONITOR

Issue: 3

Description of options:

Field Name

Description

Enable

Tick this option to enable the interface to work with
the PM12.

Instrument ID

Enter a name for the Instrument.

Report Interval

Enter a period (in seconds) that ViewPoint is
contacted.

Primary Interface
Enable

Tick this box to enable the Primary Interface to
ViewPoint.

Primary IP Address

Enter IP Address for the Primary Interface

Primary TCP Port

Enter the TCP Port for the Primary Interface

Secondary Interface
Mode

Use the pre-defined window to select an option
from one of the following:

Disabled — to disable the Secondary
Interface

Fallback — to enable the Secondary Interface
ONLY if the Primary Interface is disabled

Enabled — to enable the Secondary Interface
Default: Disabled

Secondary IP Address

Enter IP Address for the Secondary Interface

Secondary TCP Port

Enter the TCP Port for the Secondary Interface

Serial Interface Mode

Use the pre-defined window to select an option
from one of the following:

Disabled — to disable the Serial Interface

Fallback — to enable the Serial Interface
ONLY if the Primary/Secondary Interface is
disabled

Enabled — to enable the Serial Interface
Default: Disabled

Serial COM Port

This is the COM Port for connection to the
interface.

Serial Baud Rate

Use the pre-defined window to select Baud Rate
from one of the following:

9600
19200
38400
115200
Default: 38400

Fallback Recovery
Interval (s)

Enter a Fallback period which will trigger the
Fallback interface if the main interface fails.

Default: 60 seconds
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Press the OK button to display Flesse Edi Paameters

the editable parameters for the Evale c
Serial Barcode Reader: Locaten vk
Valid Code RegEx
Data Match RegEx
Character Timeout 80 ms
Rescan Delay 300 ms
CR terminates O
ok | Cancel
Description of options:
Field Name Description
Enable Tick this option to enable the interface to work with
the PM12.
Location Use the drop-down button to select either front or

rear.

Valid Code RegEXx
Data Match RegEx

These fields permit validation of a barcode and
extraction of portions of data within the barcode for
the Stream ID. If left bank, no validation is
performed and any barcode is valid.

See Notes regarding Regular Expressions for
Barcode (page 5-25) for further information.

Character Timeout
(ms)

This is the period during which the scanner can
receive barcode data. If the barcode is not detected
during this time, it resets.

Default: 100 milliseconds

Rescan Delay (ms)

Once a barcode has been read, this is the period
before a subsequent barcode can be read.

Default: 500 milliseconds

CR terminates

If a Carriage Return is to indicate the end of the
barcode, tick this box.

Default: Ticked

Include CR

If a Carriage Return is to be included within the
barcode, tick this box.

Default: Unticked
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Diagnostics Menu
Detector Bar
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Note that this option is only available if camera(s) have been
installed (see IDS Camera (page 5-23)).

The current image is displayed on/ ™ @&

screen.

I

|
Camera

i ————— I
=

To adjust the Brightness, move the orange bar to decrease the
brightness and to the right to increase the brightness.

To adjust the Contrast, move the orange bar to decrease the
contrast and to the right to increase the contrast. Tick the Auto
button for automatic adjustment of the contrast.

To adjust the Gain, move the orange bar to decrease the gain
and to the right to increase the gain. Tick the Auto button to
automatically control the gain of a signal.

Select Diagnostics|Detectors Bar = \-IlﬂllI- i

to view the Detectors information _

2
200
15
100

‘.2345.78

The Detectors are updated every measurement cycle.

Note that the Background Count Rate is averaged and updated
over the cycle time selected in the Average Over field.

Description of options:

Field Name

Description

Average Over
(samples)

Enter the number of samples from which the
average is calculated for display.
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Stacked

Tick to display the graph as a stacked view. If the
box is unticked, the view is displayed unstacked as
follows:

950
900
850
800
750
700
650
600
550
500
450
400
350
300

Select Diagnostics|Information to | " S 7 S () (e o 0

view the current Measurement

Measurement Type Detectar Group
* Gross * Detectors ~ Double Sum Zones

. n  Gobalt Window © Centroid " Triple Sum Zones
Information :
Measurement Period |3 s Background Period (100 &
_
B (oo Bogm ST B o M,
feps) s
n 1 160 384 177 587 627
2 163 305 247 421 B84
3 149 kTA] 232 432
System 4+ 148 35 |228 |s32
G 185 387 |28 ECT
i 160 382 |28 |385
-
= 10
Description of options:
Field Name Description

Measurement Type

Click on one of the radio buttons to select one of the
following:

Gross — displays the Gross count for the
select Detector Group (see below).

Cobalt Window — displays the Cobalt
count for the select Detector Group (see
below).

Detector Group

Click on one of the radio buttons to select one of the
following:

Detectors — displays the counts for each
individual detector

Centroid — displays the counts for the
combined detectors

Double Sum Zones — displays the counts
for adjacent detectors (i.e. 1-3, 3-5, 5-7, 7-
8 etc.)

Triple Sum Zones — displays the counts
for triple adjacent detectors (i.e. 1-3-5, 3-
5-7, 5-7-8 etc.)
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Measurement Period | Note that this is a view only field.

) This is the length of time for the sample calculated
from the current alarm conditions and background
measurement.

Background Period (s) | Note that this is a view only field.

This is the current background period. The value is
set at 0 if a background has not yet been acquired.

Counts  Select Diagnostics|Counts to 15917 . (o e T e G
view Detectors averaged over a T EEmmmm
selected specified period. This g [ =
function allows a count to be ~
made which can be used to
ascertain the efficiency and

==
functionality of the PM12 _—

Average Over (samples). [10 I~ Continuous. © Windows

* Threshalds

To toggle between the individual Detector's Thresholds and
the Gross Sum of all Detectors views, press the
Detectors|Gross Sum button.

To Start the Timed Counts for the Detectors:

1. Select the number of PM12 to be averaged by selecting
a value in the Average Over field.

2. If you require a Continuous count to be made, tick the
Continuous box.

3. Press Start button

To toggle between the Thresholds and Windows display,
tick the relevant radio button.

Variance Test ~ The variance check is a method by which the overall stability
of the background can be assessed by running a sequence of
background measurements and then assessing the variance of
the measured backgrounds over the sequence.

16:0207 Yot

Select Diagnostics|Variance Test
to setup the background
monitoring over a number of
cycles to obtain a figure of
stability

Enter Test Parameters

Number Of Cycles | C—
Cycle Duration [
i
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Description of options:

Field Name Description

Number of Cycles Enter the number of background measurements to
be used in the test.

Cycle Duration Enter the duration of each measurement.

(seconds)

Upper Variance Limit | Enter the Upper Variance Limit for the result.
Note that this value should initially be set to 1.5.

Lower Variance Limit | Enter the Lower Variance Limit for the result.
Note that this value should initially be set to 0.67.

Description Enter a description of the test.

160302 A—

Once the options have been set,
press Start for the Background

Background Stability Check

Stability Check to run. A M|
- - - Cycles Completed B of [i0
progress window is displayed: ~— F== N
m CurentCycle | [T [E .
E=1
Pwiz|f [ Tharrns |
Press Abort button to abandon | *" e fusn b

Background Stability Check

the check. If the check is left to
run, the results are displayed as
follows:

Number Of Cycles 10 Cycle Duration (Sec) 100
Lower Limit 067 Upper Limit 15

Vasiance |

Mean b

Faise Alams  Resut

=
Select one of the Detector Group gzem
options to highlight the results forme=
the relevant group.

Note that the Double Sum Zones
option is enabled if Enable 2-
Detector Zone Alarms is ticked
and the Triple Sum Zones option
is enabled if Enable 3-Detector
Zone Alarms is ticked - see
Options 3 (page 5-12).

Press Back button to return to the
Test Parameters window.
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16:05:40

Alarm Check  Select Diagnostics|Alarm Check
to check the Alarms against a
known source: :

Alarm Checks

Active Calibration: Co-80 Calibration Stream
(Active Calibration and current alarm setlings are used in these checks)

S 4]
Source Description:
[ Thermo |
Ensure that a Background Message
Cannot proceed.

Measurement has been run, s T
otherwise, the following message
is displayed:

Use the direction arrows to select
a Source. Once selected, press
the Start Process button:

Press the Start button to
commence the Alarm test:

Note that any alarms are ==
indicated in red on screen
' =

The Pause button can be selected n
at any time to interrupt the

measurements. To recommence e |
the test, select the Start button ™ [ thermo |
again.

11:40:25

To complete the test, select the
End button. The Save, Continue m‘
and Abort buttons are now ‘
displayed. To enable the user to " ;
save the results, to continue with &S

’ M maris Complotact 21 fe—— w

the test or abort the test and -‘ : :
return to the Alarms screen. | |
To view the saved results, see vz |l [ Thermo |

AlarmCheck Report (page 5-49).
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Sensors  Select Diagnostics|Sensor to
check the sensors and visual
elements.

Buttons

| oguoscs |
—
Front Triggered [

Rear Triggered [

" Sequence

Select the Sequence tickbox to
test the Detector, LED and
Lamps display.

To test Portal Sensors, the Rear
display will indicate with a red
line, where the sensor's line is \

broken, as follows: 2

Front

To test Buttons, the display will ~ Bttens

indicate with a green box, when ~ fentTresered B
the front and/or rear button is
pressed, as follows:

To test User ID, select the User
ID input box and enter an 1D, as
follows:

Rear Triggered [

To test the Detectors, press the
corresponding number in the

o
graphic: B

To test the LED, tick the
Sequence tickbox. Each segment
of the LED will turn red

sequentially. l

Note that the Detectors and
Lamps will also light up
sequentially.

Sequence

Thermo Fisher Scientific PM12 PERSONAL MONITOR
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Barriers

Battery
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To test the Lamps, press the
lamp icon which will light up.

Select Diagnostics|Barriers to
check the installed barriers:

To test the opening/closing of the Front

barriers, tick the Open/Close
buttons. The display will
indicate with a green box, if the
barrier has opened/closed or is in
Transit or whether the barrier is
Blocked/Faulty, as follows:

Select Diagnostics|Battery to
view the current status of the
battery charger:

Issue: 3
Lamps

Front

B Closed [ Fault Close

O In Transit

n COpen [Blocked | Open |

L coguce | e

m B Open [ Blocked | Open |
[ Closed [ Fault | Cose |
= o

[ Activated

[ Themo |
[ Open O Blocked

B Closed [ Fault Close

O In Transit

PsU Battery
Valtage 0 v Voltege (135 |V

Current 0 A Current 0.01 A

Status: o Maine Status: Discharging

Status
Battery Fault [] No Mains Power Wl
Charge Current Limited [] Charge Inhibited [

When the mains power is ON, the system charges the battery.

When no mains power is present, the system operates from the

battery.
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Calibration Menu

Efficiencies

| Overall

| Centroid

| Efficiency
1 41,13 %

| | Details

a Calibration. Once selected,
press the Details button to view
the Gross Sum Efficiency % for
the Detectors.

The View Active Calibration
button automatically displays the
active Calibration.

Back

Cal Check  This option allows the user to edit existing Calibration sources
and create new ones. There are also functions available to
allow the user to check or overwrite the current calibration
factor.

Select Calibration|Cal Check to = ™ = CEE G =
edit the Calibration setting | —=n
against a selected source and t0  ==m

conduct a calibration check. ==

[]

A =
Decaysd Activity: 1989 8q [ Mo |

Source Description:

Callrafed on 02/10/2007

- - - } Advice:
The Decay Corrected Activity iS gy 1. Sector Creme s Coorsion Soce
displ ayed on thiS screen. m r Dre;fung;\‘?:::t’l‘:?o:';::::l!'\:‘;f:ullbrullon
[cooner] [ comnn |
[ Thermo |
Note that the Calibrate button is not available to the Technician
role.
To edit Calibration Source EditSouroe properfes
properties, use the direction -
arrows to select a Calibration T

Source. Once selected, press Edit ~ meseemess =
button to display the Edit Source
properties window:

Comment:

Apply Cancel
Settings Changes

Thermo Fisher Scientific PM12 PERSONAL MONITOR 5-35



Operating Instructions Issue: 3

Description of options:

Field Name Description

Nuclide This option is only available when creating a new
Calibration Source (see below).

This changes the displayed activity units for the
PM12.

Source Name Enter a Source name.

Last Calibration Date | Select a Calibration Date from the date picker.

Activity Enter an Activity value.

Use the pre-defined window to select a unit from
one of the following:

puCi

Bq

Ci

dpm

nCi

pCi
Comment Enter a Comment to describe the Source, if

required.

To create a new Calibration SRt M s e Ao
Source, press New button to - - a
display the Select a Nuclide and e e
complete all fields below e e
window.

Comment:

Select a pre-defined option from

the list provided and enter the -
required options (see above for e
Description of options). Select

Apply Settings button to create

the new Calibration Source or

Cancel Changes button to quit

without saving.

Cancel
Changes

All calibration results are logged to the database. The
"Calibrate™ function allows users to overwrite the Calibration
factor. The "Cal Check" function informs the user of any
discrepancy with the current calibration factor.
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To Check the PM Ca“bration’ Calibration Source: Standard Co-60

Select Source Position and Detectors to Include

select a Calibration Source. Then =

Select detectors to B l

press Calibrate button to display Centoid e tiol ]

the Calibration requirements e 71
(|
page.
Calibration Accuracy 500 %
Select a Source Position (either Calbration Confidence 200 | o (98.730%)
Centroid or Contact) and then [om | [ e |

select the Detectors to include in
the Calibration Check.

Select a Calibration Accuracy
and Calibration Confidence.

The Calibration Accuracy, along
with the background
measurement, determines the
count time required when the
PM12 is being calibrated.

Remove all items from the Portal  cswrien seuce: stancers cos0
vicinity and press the Start
button. Ready To Start

Note that the Abort button can be  Remeve allems o tan o VoM
pressed at any time during the
process to return to the previous
window.

| stan | | Abort |

The PM12 does a one second Caibration Source: Standard Co-60
background measurement which

is used in conjunction with the Wossuring Backaround .
Calibration Accuracy value when e

calculating the time required for —
the source count.

Abort
When the Background Calibration Source: Standard Co0
Measurement is complete, place
the source in the PM12 (aS Background Measurement Complete
instructed according to the Place Source next to Detector 2

Source Position selected above) and Press Start

and press Start.

Start Abort

Thermo Fisher Scientific PM12 PERSONAL MONITOR 5-37
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The PM12 performs a Flash
Measurement to calculate the
Calibration time.

Note that the Calibration time is
the sum of the Background and
Source measurements. The
minimum time is 20 seconds.

When the Flash Measurements
are complete and the Calibration
time is displayed, press the Start
button.

The calculated count time
decrements while the source is
measured.

If multiple detectors have been
selected as Source Position
above, the user is requested to
move the source and repeat the
Measurement.

When the Source Measurement
has been completed, remove the
Source and press the Start button
for the final background
measurement.

Issue: 3
Calibration Source: Standard Co-80
Quick Check ...
00:00:01
Abort
Calibration Source: Standard Co-60

Flash Measurement Complete

Calibration for detector 2 will take
00h 00m 23s

Start Abort

Calibration Source: Standard Co-60

Measuring Source ...
00:00:13

l Abort I
Calibration Source: Standard Co-80

Detector Measurement Complete

Place Source next to Detector 4
and Press Start

stan | | Abon |
Calibration Source: Standard Co-60

Source Measurement Complete
Remove Source

and Press Start
for final background measurement

Start ‘ ‘ Abort

Thermo Fisher Scientific
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The PM12 measures the Calibration Source:  Standard Co-60
background and the calculated

count time decrements

Measuring Background ...
00:00:18

\ Abort

If the calculated efficiency has an illegal value (i.e. no net
counts), the efficiency will be set to zero.

If a result is calculated, the new  cetemon souce: sinder Co%0
calibration data is displayed. P ——T

Note that during a Cal Check S

only an OK button is displayed | =1 . e

which returns to the (o
Calibration|Cal Check screen.

| Fail ‘ Cancel

Confirm

Note that the Cancel button will abandon the process.

Press the details button to reveal  mew: " ioe o con

- Threshold 2 003% 000 % 0.00 %

th d t I d It Threshold 3 002%  000%  000%
€ detallea results. Threshold 4 0EI% 0% 0M%
Threshold & 000 % 001% 0.00 %

Back

If you are satisfied with the Galbraion Source: Siandars cos0
result, press the Confirm button

to display the Add DesCription st asadescoptontortus cawraton s x

for the Calibration page. Select

OK to complete the process.

Note that the results are stored in
the database and marked as [ox
PASS.

‘ Cancel |

If you are NOT satisfied with the result, press the Fail button.
The Calibration Source page is re-displayed.

Note that the results are stored in the database and marked as
FAIL.
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To check the current
Calibration, select a Calibration
Source. Then press Cal Check
button to display the Ready to
Start window.

Select the required Source
Position and Detectors to include
in the Calibration. Select the
Calibration Accuracy and
Confidence.

Note that the Abort button can be
pressed at any time during the
process to return to the previous
window.

When the Start button is pressed,
the process is similar to that
described above in To Check the
PM Calibration (page 5-37).

Description of Error messages:

Issue: 3

Calibration Source: Nuclide
Standard cos0 | |

L%

a0
New |

Decayed Activity: 1999 Bq

Source Description:
Calibrated on 02/10/2007

Advice:
1. Select or Create a Calibration Source.

3. Press Calibrate to create a new calibration
4. Or Press Cal Check to verify against last calibration

Cal Check Calibrate
Calibration Source: Standard Co-60
Select Source Position and Detectors to Include
B8
= Centroid I ﬂ l
© Contact I I
=
Calibration Accuracy 500 Yo
Calibration Confidence 3.00 (-] {99.730%)
Start Abort

Error Message

Resolution

Unable to calculate a
valid monitoring time

1. There is no source available
2. The source does not have enough activity

3. If a cobalt calibration has been activated and the
source is not cobalt60

This is not the default | This is a warning message only

Calibration Source

08:56:28

Select Calibration|Calibration
Selection to view current
Calibration and create new
customised Calibration

‘ Active Calibration:

Co-60 Calibration Stream

HNuclide
CoB0 4 ) Make Active

Calibration Mix:

Nuciide Parcantage Mix
et

......

Note that the Active Calibration with its Gross Sum Efficiency
% is displayed in the top box.

Thermo Fisher Scientific
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To change the Active Calibration, use the direction arrows to
select a Calibration. Once selected, press Make Active button.
The selected Calibration and its Gross Sum Efficiency will be
displayed in the top box.

To edit a Calibration Mix, select a Calibration. Press in the
Calibration field to edit the Calibration name. In the
Calibration Mix section, use the drop-down list to change the
Nuclide. Press in the Percentage field to edit the percentage.
When complete, press Apply Settings button to save or Cancel
button to quit without saving.

To create a new Calibration Mix, highlight in an empty
Calibration Mix window (or an existing Calibration Mix to
overwrite) and click on the Create New Mix button. Press in
the Calibration field to create a new Calibration name. In the
Calibration Mix section, use the drop-down list to add a new
Nuclide. Press in the Percentage field to edit the percentage.
When complete, press Apply Settings button to save or Cancel
button to quit without saving.

To delete an existing Calibration Mix, highlight the
Calibration Mix for deletion and press the Delete Mix button.

Start a new scan,

HVScan  Select Calibration|HV Scanto =
view and create HV Scans. It is
also possible to set HVs for
detector amplifiers. The scan
allows repeated counts at an
increasing or decreasing HV to
be recorded to ascertain detector
operating point and efficiency

view the current scan for all detectors,

or view the latest scan:

New HV c..rngmHv| LastHV
__Scan Scan | Scen

Imesfaces

Please enter scan parameters:

To start a new HV Scan, press
the New HV Scan button to
display the Please enter scan
Parameters window:

Minimum Voltage 500 v
Maximum Voltage 1200 v
Step Size 50 v

Step Duration 10

Start | Back

Description of options:

Field Name Description

Minimum Voltage (V) | Enter a minimum voltage.

Maximum Voltage Enter a maximum voltage.

V) Note that this value should at least be Minimum

Voltage + Step Size.

Step Size (V) Enter a step size for the scan.

Step Duration (s) Enter the length (in seconds) for each step.

Thermo Fisher Scientific PM12 PERSONAL MONITOR 5-41
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Once the above scan parameters have been established, two
scans will be made against each amplifier threshold for all
amplifiers at each HV step over the specified integration
period:

e A background HV Scan
e Assource HV Scan

When the OptiOnS have been Ready To Start Background Scan
entered, press Continue button to —
display Ready to Start and press Start
Background Scan window:

08:00:53

Remove any current Source from
the PM12 and press the Start
button. A background HV scan
will be performed, recording the )
counts against each amplifier =& ®

threshold for all amplifiers at —
each HV step over the specified R [ T
integration period. A progress ="

window is displayed:

Once the Background Scan is SELECT DETECTORS FOR SCAN
completed, the Select Detectors

for Scan screen is displayed: Sefect Completed
I o
B B
D | (.
g g
l Continue [ Abort ‘
Highlight the required Detectors Ready To Start Source Scan
and press Continue. The Ready Position Source
to Start Scan of Source is and press Start
displayed:

==
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Position the Source to be scanned ™ /E== EEEI EEE0
in the PM12 and press the Start | ==
button. A source HV scan will be P
performed, recording the counts == -~

against each amplifier threshold &= S
for all amplifiers at each HV step == "

over the specified integration ' 3
period. A progress window is it R
displayed: b
On completion of the scan, a 00054 (S (RPE [APRTRY Y o) (T [

‘ 180+

More Detectors and Complete
button are displayed:

More Detectors | [ compet |
| Theeme |
The More Detectors button SELECT DETECTORS FOR SCAN
returns the user to the Select celeat S
Detectors for Scan window =

indicating which Detectors have 1 ]
already been scanned and giving 4 4 ]
the option to add further 4 4
Detectors for scan.

[ | [

Once the Scan is completed (and the Complete button has been
pressed), a Save Scan window appears giving the option to save
the scan or Abort the process.

TO Save the Scan’ press Save to Please enter a scan description (optional):
display the Please enter a scan
description window:

(o] o]

Enter a Scan Description and =
press Save button to display the g
Scan results: ‘

T TE0 KO GM 00 1080 1130 1200
Voitage (volts)
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Select Apply button to save the Scan.

Press Cancel button to quit without saving or press Back button
to return to the Start new scan screen.

To view the HV Scan as a - mmm
Table, press the Table button to m “
display the scan results:

§§3g§§5§3§225

To view the HV Scan as a R T
Graph, press the Graph button ton S e
display the scan results:

BN -
Voitage (vols)

[ - [ s [
[ - | - Ju]

To view the current Scan for all’ ***
detectors, press the Current HV =
Scan button to display the scan
results:

To view the last saved HV
Scan, press the Last HV Scan
button to display the scan results:

See Performing the HV Scan (page 9-4) for more information
regard the HV Scan.

Thermo Fisher Scientific
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HV Power
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Select Calibration|Thresholds to =™ i i SRS 0
set the Detector Thresholds: =

This screen allows the individual voltage of any detector to be
viewed and updated.

To change any of the settings, press in the field and update the
value. Press Apply Settings button to save or Cancel Changes
button to quit without saving.

Note that no threshold value should be set to a voltage that is
less than that of the preceding threshold. For example,
Threshold 5 must be set greater than or equal to Threshold 4.
Failure to follow this advice may invalidate measurements.
Please contact Thermo Fisher Scientific before changing
threshold values.

Select Calibration|HV Power to " (E) S S 8 2 7
view the Amplifier Power y
Settings

127 127 127 127

| | Limits Limits. Limnits. Limits.
| | Lower 0 Lower 0 Lower 0 Lower 0

| | Upper 285 Upper 255 Upper 255 Upper 258

5 § 7 0
127 127 121 21
Limits. Limits. Limits. Limits

| | Upper 285 Upper 255 Upper 255 Upper 258

¥ et
nnnnnnnnnnnnn

This screen allows the lower and upper limits for the HV Power
to be viewed and updated. It measure the current being
delivered to the HV Generator (see Setting the FHT681 Current
Limits (page 11-12) for further information).
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Select Calibration|Attenuation to
set a sequence to obtain
Attenuation Factors (note that a
Phantom object or person is
required for this process):

To Calculate New Factors, press
Calculate new Factors button to
display the Ready to Start
window:

Remove all items from the PM12
vicinity and press the Start button
to commence measuring the
empty Portal.

The PM12 measures the Empty
Portal and the calculated count
time decrements.

The progress window is
displayed until the Empty Portal
Measurement Complete window
is displayed. Stand in the centre
of the portal and press the
Acknowledge button to
commence measuring the portal
with a person present.

A progress window is displayed
until the Centre Measurement is
complete:

Issue: 3

Central Left Right

Set Defaults
(All Positions) |

| Calculate New Factors
| (All Positions)

Attenuation Factors

Ready To Start

Remove all items from the Portal vicinity

and Press Start

Attenuation Factors

Measuring Empty Portal ...

00:01:01

Attenuation Factors
Empty Portal Measurement Complete

Please stand in centre
and press Acknowledge

Attenuation Factors

Measuring Portal with Person Present ...

00:01:06

Thermo Fisher Scientific
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Move to the Left Wall and press
the Acknowledge button to
continue measuring the portal
with a person present:

A progress window is displayed
until the Left side Measurement
is complete:

Move to the Right Wall and press
the Acknowledge button to
continue measuring the portal
with a person present:

A progress window is displayed
until the Right side Measurement
is complete:

When the measurements are
complete, the Attenuation Factors

are displayed. Option to view the " :

Central, Left and Right results is
available.

Operating Instructions

Attenuation Factors

Centre Measurement Complete

Please stand at Left Wall
and press Acknowledge

Attenuation Factors

Measuring Portal with Person Present ...

00:00:53

Attenuation Factors
Left Side Measurement Complete

Please stand at Right Wall
and press Acknowledge

Attenuation Factors

Measuring Portal with Person Present ...

00:01:22

Attenuation Factors

> Central Left Right

Save Cancel [
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To Save the Attenuation Factors,
press the Save button.

If the Attenuation Factors are ERROR
invalid, the following error " Factors v ot boo cved
message is displayed and it is not o
possible to save the factors:

An error is displayed if the Position Error
person does not move to the Cannot start measurement
correct position in the portal Please stand In

) correct position
when instructed:
To set Default Attentuation
Factors for all positions, press
the Set Defaults button: et

Attenuation Factors

> Central Left Right

Save ‘ ‘ Cancel ‘

Data Menu

Reports  Select Data|Reports to selecta | * F1&=
Database Report from a pre- e
defined list: ‘

Run Report

To run a report, select one from the list and press the Run
Report button. The types of Reports available are listed below.
Each report can be limited by various parameters, e.g.

Please Edit Report Parameters.

Start Date 05/08/2007

Each report displays the following button bar

|1_ [

14 4 9] Page ;
Setup Print Save Back

Stop

5-48 PM12 PERSONAL MONITOR Thermo Fisher Scientific



Issue: 3

AlarmCheck Report

Thermo Fisher Scientific

Operating Instructions

Report Button Functions
JJI'_ JJ Direction Arrows steps through the report

Page
Setup

Print

Save

Stop l
Back

pages

Page Setup display the Report Page
settings:

Report Page Settings:

Paper Size |A4 (210 x 297 mm) j
Paper Orientation W

Left Margin (in.) W

Right Margin (in.) E

Top Margin (in.) IT

Bottom Margin (in.) IT

Enter the required settings and press OK

The Print button sends the report to the
printer.

The Save button displays the Drive
selection window to allow you to select a
Drive for the saved report. The report will
be saved as an Excel spreadsheet with the
following name:

<Report Type><YYMMDDHHMM> xls

e.g.
ResultsSummary0612031151.xIs
Stop cancels the processing of the report.

Back returns the user to the previous screen.

This report shows the Alarm Check Summary information
between the selected Start and End Dates. It is possible to limit
the report by Start and End Date.

Alarm Check Summary

| =

Test Start Time Measurement

Count
Standard 21

Source Name

04/10/2007
11:35:31

PM12 PERSONAL MONITOR 5-49



Operating Instructions

5-50

Background Report

PM12 PERSONAL MONITOR

Issue: 3

Press on one of the ID records to display the Background
Measurement Detail for the selected Measurement ID:

Background Variance Test Results Detail

Test Date: 04/10/2007 11:35:31

Detector Normal Normal Alarm High High Alarm

Alarms Multiplier Alarms Multiplier
1 2 232 0 0.00
2 2 248 0 0.00
3 2 238 0 0.00
4 2 23 0 0.00
5 2 1.93 0 0.00
6 2 245 0 0.00
7 2 223 0 0.00
8 2 224 0 0.00

Cobalt  Cobalt Alarm
Alarms Multiplier

0

[T e R o I e T e T o T o |

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

This report shows the Background Rate Trend between the
selected Start and End Dates. It is possible to limit the report

by Start and End Date.

Please note that the report below is an example and does not

display all the information.

Background Measurement Summary

Background Rate Trend

. N—

6020
et}
%
o
£ 4020
=
=1
L]

2020

14i08/2008 16i08/2008 18i08/2008 20i08/2008
15/08/2008 17/08i2008 19/08/2008
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D Measurernent Date Count Rate | Changing Integration
Feriod
126 20/08/2008 10:29 B555 Yes 10
125 20/08/2008 09:23 6469 Yes 10
124 20/08/2008 08:41 G564 Yes 10
123 19/08/2008 16:02 B471 Mo 100
122 19/08/2008 15:05 6469 Yes 10
121 19/08/2008 13:56 5489 Mo 100
120 19/08/2008 12:56 6527 Yes 10
1 18/08/2008 23:54 5395 Mo 100

Press on one of the ID records to display the Background
Measurement Detail for the selected Measurement ID:

Please note that the report below is an example and does not
display all the information.
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Background 1ID: 126 Date/Time:
Detector Threshold Count Rate Integration
(cps) Period
1 1 72 10
1 2 176 10
1 3 168 10
1 4 74 10
1 5 37 10
2 1 812 10
2 2 147 10
2 3 139 10
2 4 B2 10
2 5 24 10
3 1 feiate] 10
3 2 159 10
3 3 1424 10
3 4 G4 10
3 =} 23 10
4 1 738 10
4 2 127 10
4 3 121 10
4 4 44 10
4 = 18 10
5 1 a0s 10
al 2 164 10
a 3 191 10
5 4 &) 10
5 = 25 10
G 1 G259 10
G 2 17 10
G 3 10 10
G 4 38 10
G 5 14 10
7 1 fajate] 10
7 2 141 10
7 3 133 10
7 4 53 10
7 5 20 10
g 1 253 10
g 2 170 10
g 3 160 10
g 4 72 10
g al 35 10

20/08/2008 10:29
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Calibration Report  This report lists Calibration History for the PM12. 1t is

possible to limit the report by Start and End Date, and Full Cal.

Calibration History

ID  Calibration Type  Nuclide Source Centroid Pass/ Comments
Date Efficiency Fail
(%)
3 04/10/2007 Contact Co-60 Standard Pass
15:51:47
2 02/10/2007 Contact Co-60 Standard Pass first cal
11:20:58
1 02110/2007 Centroid Co-60 Standard 4113 Pass first cal
11:19:00
Page 1 of 1

Press on one of the ID records to display the Calibration
Efficiencies for the selected Calibration ID:

Calibration Efficiencies

Calibration ID: 3 Calibration Date:  04/10/2007 15:51:47
Confidence:  3.00

Accuracy:  3.00 % Full Calibration

Detector Threshold Activity Efficiency (%)

2 Contact

0.08
0.03
0.02
0.03
0.00

o L R

|

Contact

0.00
0.00
0.00
0.00
0.01

[ B e L

=

Contact

0.00
0.00
0.00
0.01
0.00

[ T R L

1=}

Contact
0.00
0.00
0.00
0.00
0.00
Page 1 Of

L e
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This report lists the current Instrument Configuration settings.

Please note that the report below is an example and does not
display all the information.

Configuration Settings on 20 August 2008

Instrument: PM-003

Configuration ltem Value
Alarm Requires Superisor Acknowledge fes
Partal Approach Time (g) 2
Auto Recount on Alarm Enabled Mo
Background Logging Interval (hours) 1
Cal Check Reguired Intereal (days) 0
Default Calibration Accuracy (%) 3
Default Calibration Confidence (%) 2
Camera Fitted fes
Gross Changing Background Sigma 3
Changing Conditions Sigma 4
Detectar Changing Background Sigma 5
Changing Conditions Check Period 2
Cob0 Alarms Enabled Mo
Complete All Steps Mo
Background Data Retention (manths) 12
Calibration Check Data Retention (months) 3
Calibration Data Retention (maonths) 24
Event Log Data Retention (maonths) B
Results Data Retention (months) B
Default Calibration Source KU758
Probability of False Alarm 31
Probability of Detection 1.65
Dual Zone Alarms Enabled Mo
Exit Direction Restricted fes
Exit Vialation Duration () 15
Alarm Duration After Exit () 7
High Background Limit (cps) 10000
High Level Alarms Enabled Mo
1D Timeout () 10
Instrument Contaminated Mo
Language en-GB
Location Beenham engineering

Low Background Limit (cps)
Low Energy Ratio Threshold
Manual Recount Enabled

Max Clear Display Time
Maxirmum Maonitoring Time (s)
Mazximum Sensitivity Mode
Measurement Caonfidence Sigma
Measurement Cycle Mode
Measurement Start Timeout (s)

Minimurn Manitoring Time (s)

i
100
Mo
5
100
Mo
2
Single Step
10
3
Page 1 of 3
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Configuration ltem Value
Out of Service Auto-recovery Interval (mins) 15
Frant Barrier Enabled fes
Rear Barrier Enabled Yeg
Barriers Fitted Yeg
Barrier Exit Delay 1
Ingress Barrier Open for Background Yes
Ingress Barrier Open for Measurerment Yes
Ingress Barrier Open when Ready Yes
Partal Entry Side Rear
Partal Unidrectional fes
Quick Scan Check Period 4
Quick Scan Enabled Yeg
Residual Contamination Check After Alarm Mo
Residual Contamination Check Sigma 7
Save User Image Abways
Active Calibration |dentifier CAL_Cs-137
Default Units nCi
Show Activity on Clean Result ‘fes
Show Activity on Alarm Yes
Show Low Energy On Result Yes
Show Uncertainty “alue on Result Yes
Triple Zone Alarms Enabled Mo
Use Quick Background Yes
User Can Cancel Alarm es
User ID Reguired MNa
User Message Mormal Alarm 1 MNotAssigned
Uszer Message Marmal Alarm 2 MatAssigned
Uszer Message Marmal Alarrn 3 MatAssighed
Uszer Message Clear 1 MotAssighed

User Message Clear 2

User Message Clear 3

User Message Cob0 Alarm 1
User Message CoB0 Alarm 2
User Message CoB0 Alarm 3
User Message High Alarm 1

User Message High Alarm 2

User Message High Alarm 3

User Message High CoB0 Alarm 1
User Message High CoB0 Alarm 2
User tessage High CoB0 Alarm 3
“oice Prompts Enabled

MotAssigned

MotAssigned
MotAssigned
MotAssigned
MotAssigned
MotAssigned
MotAssigned
MotAssigned
MotAssigned
MotAssigned
MotAssigned
Yeg

Page 2 of 3
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High Voltage levels

Detector HV level (volts)
830
844
845
805
895
930
219
896

m o~ o) M o= W k=

Detector Threshold levels

Detector Threshold Numt

Threshold Value

L B e o L I o e O e B I A R . T e N T i o I e O N L T o I O & o I o I N L. .s TR =Sy W I N B

L e A N s B 3 B i B B I i B e S T A N

a0
1000
1050
1850
3000

a0
1000
1050
1540
3000

a0
1000
1050
1850
3000

a0
1000
1050
1850
3000

a0
1000
1050
1850

3000

a0
1000
1050
13450
3000

a0
1000
1030
1850
3000

50
1000
1050
1850
3000
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Issue: 3 Operating Instructions

Events Report  This report lists the Event History details between the selected
Start and End dates. It is possible to limit the report by Start
and End Date.

Please note that the report below is an example and does not
display all the information.

Event Time
20/08/2008 09:36:51
20/08/2008 09:25:41

200872005 09:24:50
20/08/2008 09:24:14

20/08/2008 09:23:45
200872008 09:16:458
20/08/2008 08:40:58

20/08/2008 08:40:53
20/08/2008 08:23:30

20/08/2008 08:23:25
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Event History
Event Time Description Additional Info Category
05/10/2007 10:11:15 Background Attenuation Factors Info
Changed
05/10/2007 08:33:28 Recovered From Out Of Service Info
05/10/2007 08:55:08 Out of Service (Recoverable) Info
05/10/2007 08:45:43 Instrument Starting Up Info
04/10/2007 15:51:47 New Calibration Saved Cal Source Id: 1 - Info
04/10/2007 11:23:44 Instrument Parameters Changed Info
04/10/2007 11:10:40 Instrument Starting Up Info
04/10/2007 10:55:54 Instrument Starting Up Info
02/10/2007 16:38:19 Instrument Shutting Down Info
02/10/2007 15:56:17 Instrument Parameters Changed Info
02/10/2007 15:42:06 Instrument Parameters Changed Info
02/10/2007 15:41:47 Instrument Parameters Changed Info
02/10/2007 15:26:21 Instrument Parameters Changed Info
02/10/2007 15:26:11 Instrument Parameters Changed Info
02/10/2007 15:01:05 Instrument Parameters Changed Info

02/10/2007 14:36:04
02/10/2007 14:35:34
02/10/2007 14:35:19
02/10/2007 14:33:08
02/10/2007 14:32:14
02/10/2007 14:28:48
02/10/2007 14:21:03
02/10/2007 14:12:11
02/10/2007 14:12:07
02/10/2007 14:04:29
02/10/2007 14:03:52
02/10/2007 14:02:58
02/10/2007 14:02:32
02/10/2007 13:54:07
02/10/2007 13:53:48
02/10/2007 13:53:42
02/10/2007 13:52:09

Normal Alarm

Instrument Parameters Changed
Instrument Parameters Changed
Changing Background
Instrument Parameters Changed
Instrument Starting Up

Program Exit

Instrument Parameters Changed
Instrument Parameters Changed
Changing Background
Changing Background
Changing Background
Instrument Parameters Changed
Normal Alarm

Changing Background
Instrument Parameters Changed

Instrument Parameters Changed

Measured Activity 1110 Bg ~ Alarm
Info
Info
Info
Info
Info
Info
Info
Info
Info
Info
Info
Info

Measured Activity 2250 Bg ~ Alarm
Info
Info

Info
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HV Scan Report

Thermo Fisher Scientific

Operating Instructions

This report lists the HV Scan details between the selected Start
and End dates. It is possible to limit the report by Start and

End Date.
HV Scan List
D Scan Date Start End Step Step Description
H Hy Hy Period (s)

2 13/08/2008 700 1100 20 10 test?
12:32:07

1 13/08/2008 700 1100 20 10 test
11:55:25

Page 1 of 1

Press on one of the ID records to display the HV Scan Detail

for the selected Scan ID:

Please note that the report below is an example and does not

display all the information.

HV Scan Detail

Scan ID: 2 Scan Date:  13/058/2008 12:32:07
test2
Detector 2

8000

G000 /

4000 = — Met Counts

’_"__,,__--———-__'- ________ — Background
B e — —— — =+= === FOm
D?DD 800 900 1,000 1,100
Yoltage (v)
Yoltage Background Source Met Figure Of T1T2 T2iT4
Counts Counts Counts Merit

700 344 2508 2164 12150 2,164.0 0o
720 407 2764 2357 13059 1,178.5 20
740 458 2970 2512 1,380.0 502.4 5.0
760 520 3197 2677 1,456.5 892.3 -1.0
780 560 3361 2801 15174 233.4 12.0
800 618 3548 2930 15749 586.0 08
g20 670 3656 2936 15911 110.6 13.5
840 720 3801 3081 16326 76 820
860 751 3944 3193 1590.5 1.8 300
880 813 4047 3234 16975 5.2 £9.2
900 861 4223 3362 1,760.6 33 323
920 932 4358 3456 1,793.6 26 210
940 1019 4672 3653 18937 23 7.8
960 1151 4958 3817 19623 21 34h
980 1265 5358 4123 21159 21 22

1000 1371 57581 4330 272434 21 1.7

1020 1503 G160 4657 23785 21 1.5

PM12 PERSONAL MONITOR
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1040 1582 BE20 o033 25797 21 1.4
1060 1754 7109 5355 27314 22 1.3
1080 18589 Fi==r 973 2513 22 1.3
1100 2005 8072 G057 30921 23 1.3
Detector: 3
5000
4000 -// /
] = — Met Counts
L—==" — Background
2000 ==
---------------- L —==FOM
————— _'—_—'______.___,_._.-——""'
[—
]
700 =] a0o 1,000 1,100
woltage (v)
“oltage  Background Source Met Figure Of T1TZ T2/T4
Counts Counts Counts Merit
700 401 2471 2070 11267 20700 0s
720 470 2748 2278 12284 22730 n.o
740 520 2974 2454 13182 12270 20
Fi=in] aB7 31 2624 1.405.6 2824.0 n.o
780 G637 3412 277a 14740 27740 n.o
goo Ga5 3579 289 15282 206.5 7.0
g20 7 erinll 2930 15293 1M27 26.0
840 ao0v 3874 3067 1,600.8 3.7 86.0
ge0 gs58 3995 3140 16316 10.5 24.8
ga0 05 40595 3150 1,650.6 49 64.7
200 a7o 4258 3285 16542 32 46.5
20 1037 4457 3430 176249 256 152
a40 1132 4772 3640 1,865.6 23 ]
950 1225 4350 3765 19214 21 3.1
250 1341 2347 4006 20395 21 21
1000 1440 8747 4287 21818 20 1.6
1020 1552 G057 4515 22936 20 15
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1040 1615 6357 4742 24107 20 1.4
1060 1761 G802 5041 25575 20 1.3
1080 1830 7167 5337 27117 21 1.3
1100 1912 7E46 5634 28650 21 1.3
Detector. &
12000
10000 //
5000
5000 / — 1 | = —— Net Courts
W10 1B e WL (Lt = Background
______ === FOM
2000 ————
D?DD 200 900 1,000 1,100
“aoltage (v)
“oltage  Background Source R Figure Of T1/T2 T2/T4
Counts Counts Counts hlerit
700 309 4577 4268 273758 G536 1.3
720 373 5213 4840 30721 45400 1.0
740 420 5671 5251 331241 5,251.0 0o
760 463 G120 5657 35543 28285 -1.0
780 525 G571 G046 37607 20153 1.0
800 586 G955 G379 35299 21263 1.5
Page 1 of 3
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Measurement Results Report  This report lists the Activity Results between the selected Start
and End dates. It is possible to limit the report by Start and
End Dates, by the last n results (note enter 0 for unlimited
results), Alarms Only and Person ID:

Activity Results Summary

esult | Step Person Result Gross | Gross Cobalt| Alarm |Gross | Co60
1D 1D Date Activity MDA | Activity| Type |Zone Zone
(nCi) (nCi) (nCi)

B8 Centre 20082008 Q 457 1.8 0 Mormal &
facing 03:25
Rear

B7  Centre 2000842008 Q 13 40 0 MNaormal  centroid
facing 03:24
Rear

66 Centre 00820058 Q 455 1.9 0 MNormal 4
facing 03:24
Rear

65 Centre 20082008 @ 116 3m.2 0 Mormal  centroid
facing 03:23
Rear

64 Centre 20082008 @ <MDA, 10.3 0 MNone 7
facing 03:23
Rear

63 Centre 20082008 Q 235 1.7 0 Mone 3
facing 09:21
Rear

62 Centre 20082008 Q <MDA, 1.5 0 Mone &
facing 09:21
Rear

61 Centre 20082008 Q <MDA, 1.5 0 Mone &
facing 09:18
Rear

60 Centre 20/08/2008 Q “MDA, 39 0  Mone  centroid
facing 09:17
Rear

559 Centre 18/08/2008 Q <MDA, 1.2 0 Mone 4
facing 15:25
Rear

Page 1 of 1

Press on one of the ID records to display the Activity Results
Detail for the selected Results ID:
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Thermo Fisher Scientific

Activity Results Detail

Operating Instructions

Fesult ID B3
Step  Centre facing Rear
Date  20/0872008 09:25:41
Person ID L
tonitor Time {s) 12 s -
Quickscan Time (5) 4
Result Type  Quickscan Contaminated
Measurement 2
Confidence
Alarms:
Detector /| Alarm Activity | Background | Het Count | Effective | Efficiency | Alarm |T1/T2
Zone Type {nCi) Rate (cps) | Rate (cps) Alarm (%) | Multiple
Level
(cps)
5 MNarmal 87 627 195 132 1081 15 31
7 Marmal 426 791.2 186 148 11.78 1.3 3.08
Raw Counts:
Detector Threshokd Gross Count Rate Background Het Count Rate
{cps) CountRate (cps) {cps)
1 1 7328 72349 g8
1 2 168.5 167.7 0.8
1 3 161.3 159.9 1.4
1 4 733 7.2 21
1 ] 36.3 344 1.3
2 1 T7a 803.2 -28.2
2 2 140 1479 -7.9
2 3 132 140.5 -85
2 4 57 85.7 1.3
2 5 21.3 232 -2
3 1 920 8786 414
3 2 175.8 161.5 142
3 3 1728 146.5 16.3
3 4 66 64.8 1.2
3 ] 253 234 1.9
4 1 7383 74451 -6.9
4 2 127.8 136.9 -9.2
4 3 121.8 129 -3
4 4 434 486 -041
4 ] 223 202 21
g 1 1079 887.5 191.5
g 2 2208 169.2 61.6
g 3 20583 1466 586
g 4 71.48 626 8.9
g ] 2148 247 -3.2
[ 1 708 677.9 301
G 2 1105 11561 -4.6
[ 3 102.3 108.8 -6.6
[ 4 3.8 426 -10.49
[ ] 1248 208 -8.1
7 1 9958 8133 185.4
7 2 2 1401 60.9
7 3 190.5 13141 59.4
7 4 K1.3 52.2 9
7 5 21.8 221 -0.3
8 1 8868 918.2 -3.5
g 2 1728 171.7 1
g 3 161.8 169.8 2
g 4 6.5 71 -2.48
8 ] 343 37 -28
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This report lists the Background Variance Test Summary
Results between the selected Start and End dates. It is possible

to limit the report by Start and End Dates:

Background Variance Test Summary

TestID Test Date

|4

04/10/2007

13:57:17

[(#%]

04/10/2007

11:28:53

[(5%]

04/10/2007

11:23:47

04/10/2007

11:15:05

Pass |
Fail

Falil

Fail

Fail

Fail

Lower
Limit

Upper Cycles
Limit

1.5 10
1.5 3
1.5 10
1.5 10
Page

Cycle
Duration
(s)
100
100
100

100

Description

Of 1

Press on one of the ID records to display the Background
Variance Test Results Detail for the selected Test ID:

Background Variance Test Results Detail

Results ID: 3
Detector Pass /
Fail
1 Fail
2 Fail
3 Fail
4 Pass
5 Fail
6 Fail
7 Fail
8 Fail
centroid Fail
doublel Pass
double? Fail
double3 Fail
doubled Fail
doubled Fail
doublef Fail
double? Fail
doublef Pass
triple1 Fail
triple2 Fail
triple3 Pass
tripled Fail
tripled Fail
triple6 Fail
triple? Fail
tripled Fail

VT

0.2675
0.5373
2.666
0.7173
0.6552
0.3495
0.2675
0.2675
212
1.485
2.89
0.6659
0.535
0.4472
0.4539
0.3215
0.6777
2122
2122
0.8595
0.6622
0.1981
0.5467
0.2122
1.928

Test Date:

Variance

7331
13970
68990
18310
14330

8599

73

7331

438000
79240
138300
33070
29400
23290
22730
16560
36240
160300
160300
66310
52690
15380
41620
16760
153000

041

Mean (cps)

2735
260
259
253
222
246
273
2735
2070
534
481
497
550
21
am
315
535
735
755
7
796
776
761
790
794

0/2007 11:28:53
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11:15:28

—

Archives  Select Data|Archives to select an
Archive to be saved: —

Select All
Daselect All

- [ Thorrs |
TO SeleCt arChiVES tO be SaVEd, Please edit options for archive file(s):
highlight the archive on the sonbue 581012007
screen by pressing individual End Date 051102007
names or press the Select All
button. Press the Save to File
button to display the edit options
window:

Archive Name |

File Location

[ oK | | Back
L

Select a Start / End Date and The archive files were successfully written to
enter an Archive Name and File ¢,

Location. Select the OK button

to write the archives. A

confirmation will be displayed.

System Menu

Actions  Select System|Actions to take
PM12 out of Contamination
Mode, quit the application or
shutdown the system

Database Backup

Backup
Calibration

System Actions

Exit To System
Administrator Login Shutdown

To clear a contamination, press the Contamination Cleared
button.

To backup a Calibration, press
the Backup Calibration button. A
confirmation message will be

displayed. Select OK to close the
application.

To exit the PM12 application, _ MWeming
press the EXIt tO Application This action will close the application!
Login button. A confirmation

message will be displayed. Cancel
Select OK to close the

application.

Calibration and Configuration data has been
backed up successfully

Are you sure you want to do this?

Thermo Fisher Scientific PM12 PERSONAL MONITOR 5-65
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Warning

To shutdown the entire system,
press the System Shutdown
button. A confirmation message

will be displayed. Select OK to Cancel

shut the entire system down.

This action will shut the entire system down!

Are you sure you want to do this?

Setup  Select System|Setup to set the " 1o 7 0 0 G
location, volume, date / time and
time zone

Location Therma Fisher Scientfic

Velume
N — —

Date / Time

05/10/2007

i &
>
>

AAAAAAA
nnnnnnnnnnnnn

To change the Location, enter the location using the alpha-
numerical field.

To adjust the volume, move the orange bar to the left to
decrease the volume and to the right to increase the volume.
To test the volume, press on the loudspeaker icon. See Notes
regarding Volume Levels (page 5-66).

To change the Date, press on the date field and select a date.
Note that the format of the date depends on the Language type
selected in Options screen - see Options (page 5-8). Select the
Apply Settings button to save.

To change the Time, use the Up/Down buttons to change the
hours and minutes. Select the Apply Settings button to save.

To change the Time Zone, press on the TimeZone field and
select a time zone from the pre-defined list. Select the Apply
Settings button to save.

Notes regarding Volume  For guidance, 85dBA is obtained at about 35% volume control
Levels  level and 100dBA at 100% volume control level.

Version  Select System|Version to view | " /G G E
the File version information, ke
including the PM12 Issue and — _

Version numbers
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Passwords

Data Retention

Thermo Fisher Scientific

Operating Instructions

Select System|Passwords to S BEEE
change the passwords for the
current User Level and levels
below

Diagnostics
m EnterPassword [

There are three levels of user — Health Physicist, Technician
and ThermoFisher. The PM12 is supplied with unique default
passwords for each level as follows:

User Password
Health Physicist "hp"
Technician "tech"

ThermoFisher Contact Thermo Fisher Scientific

To change the Password for a select User, press in the Select
User field to display the user roles. Select a User and select
OK. Enter a Password and confirm the Password.

Ensure each password level has a unique Password — under
no circumstances should all three roles be assigned the
same password.

Select System|Data Retention to =" /S ) = mvees
save the specified data for a set SR
number of months

Results Data Retention 6
Calibration Data Retention 24

Cal Check Data Retention 3

2 3 F -F 3
5 & & & o
g8 5 08 8

EventLog Data Retention 6

=========
sssssssssssss

Enter the length in time (months) for how long each type of
data is to be retained. Data is automatically deleted that is
older than the specified time. The following data types are
displayed:

e Background Data Retention (months)
e Results Data Retention (months)

e Calibration Data Retention (months)
e Cal Check Data Retention (months)
e Event Log Data Retention (months)
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User Mode

The basic operation of the PM12 is as follows:

Upon power up, system diagnostics are run — see Start
Up Checks (page 5-72).

Upon successful system diagnostics, the PM12
establishes a new Background — see Establishing a new
Background (page 5-73).

The system enters the Background Monitoring Mode —
see Normal Background Monitoring (page 5-74).

To commence monitoring, the user enters the portal —
see Entering the Portal (page 5-77).

Monitoring starts when the user is correctly positioned
in the portal — see Commence Monitoring (page 5-80).

Monitoring continues for a period determined by the
mode of use:

The measurement time is preset for Walk Through
mode.

In Single Step mode, monitoring continues for a period
determined by the required confidence levels and the
current background

In Two Step, Three Step and Stand and Turn modes, the
user is required to undertake two count in different
positions, where the counting times are dependent on
the confidence levels and the background count rate.

Monitoring may be interrupted due to the result of a
Quick Scan assessment (see Options (page 5-8)), or if a
significant change in background conditions is detected
during the measurement — see Background Change
during Measurement (page 5-86). Note that this
interruption does not apply to Walk Through mode.

At the end of the Monitoring period, activity is
calculated and compared against a set of alarm
thresholds. A simple CLEAR/ALARM indication is
given along with details of the measured activity. If the
activity is above the alarm threshold, NBR algorithms
are used to attempt to determine the proportion of
activity that is due to NORM — see Monitoring Result
(page 5-87).

Upon completion of monitoring, the user exits the portal
- see Exiting the Portal (page 5-93).

Thermo Fisher Scientific



Issue: 3 Operating Instructions

User Screen  An example of the PM12 screen is displayed below:

Headline 1
Detector Headline 2
Indicator
User Operational Mode

OK To Enter display bar

Instructions

Battery/Mains —Five-light system

Supply Indicator
ik Thermo Fisher

Pl e BEER 5randing

F L)

Figure 1 Example of PM12 User Screen

The PM12 User Screen displays the following:

e Detector Indicator which mimics the Annunciator
Overlay display (see Detector Indicator (page 5-71))

e User Instructions - note that some of these messages are
user-definable (see Messages (page 5-21)).

e Battery/Mains Supply Indicator (page 5-97)

e PM12 — press here to enter Administrator Mode (page
5-1).

e Headline 1 and 2 - note that some of these messages are
user-definable - see Messages (page 5-21)

e Operational Mode display bar — this also gives a
description of the selected menu in Administration
Mode

e Five-light system which mimics the Annunciator
Overlay display (see Five Light System (page 5-71))

e Thermo Fisher Scientific branding
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Five-light system

Countdown
Display

Detector Indicator

I Alarm Acknowledge

Figure 2 Example of PM12 Annunciator Overlay

The PM12 Annunciator Overlay displays the following:
e Camera (see Camera (page 5-80))
e Countdown Display which mimics the User Screen
e Five-light system which mimics the User Screen (see
Five Light System (page 5-71))

e Detector Indicator which mimics the User Screen (see
Figure 1 Example of PM12 User Screen (page 5-69)
and see Detector Indicator (page 5-71))

e Alarm Acknowledge, which mimics the Results User
Screen (see Figure 3 Example of Result display on the
PM12 User Screen (page 5-87)). For more information
regarding user acknowledgement of alarm, see ALARM
Acknowledge (page 5-91).
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Detector Indicator

Five Light System

Operating Instructions

Following a measurement, if a contamination is
present, the lit detectors will identify where the
contamination has occurred as follows:

Individual Bar is solid

Detector

2 All bars in triggered sum zone, every
Detector 3" flash suppressed (i.e. flash-flash-
Sum blank-flash-flash-blank)

Zone

3 All bars in triggered sum zone, every
Detector 4" flash suppressed (i.e. flash-flash-
Sum flash-blank-flash-flash-flash-blank)
Zone

Centroid All detector bars flash, every other
Sum flash suppressed (i.e. flash-blank-flash-
Zone blank)

The Five-Light system gives a visual indication of the current

operation of the PM12.

Ready/Clear

&

Recount

&

Count

Alarm

Out Of Service

Thermo Fisher Scientific

The green LED indicates that the PM12 is READY
for operation

OR
Indicates that the result of a measurement is CLEAR.

The white LED indicates that a recount is necessary.

The amber LED indicates that a measurement is in
progress.

The red LED indicates that an alarm or violation has
taken place during measurement.

OR
Indicates that the PM12 is contaminated.

The blue LED indicates that the PM12 is not in use.
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Voice Prompts

Start Up Checks

572 PM12 PERSONAL MONITOR

Issue: 3

Note that if Voice Prompts is enabled (see Options 1 (page 5-
8)), instructions are given verbally. If Voice Prompts is not
enabled, an Audible Indication is sounded. See Audible
Indications (page 3-4) for further information.

Switch On

When the PM12 unit |S powerEd ' SYSTEM SELF TESTING
on, the "SYSTEM SELF
TESTING" message is displayed.

In this state, diagnostics are run
to validate the state of the PM12
to include:

PLEASE WAIT

- Instrument Configuration File
validation

- XChannel device
communication test i.e. checks
communication with each
peripheral

- Select calibration validity
checks, i.e. check efficiency
factors are available for all
detectors and that at least one
valid alarm is set

If the System Self Testing passes, [IE Self Checks Pass
the "Self Checks pass" message
is displayed for a few seconds.

Database connectivity check, i.e. : Database Maintenance
check that the local database is
available.

Thermo Fisher Scientific
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If the System Self Testing fails, : O\t Of Servics
the "Out of Service — Terminal ; :
Error" message is displayed (note |B{#R1E A Terminal Exor Has Occiured
that the reason for the error may
be displayed in the message bar
at the bottom of the screen).

See
Out Of Service (page 5-94).

See Maintenance and Trouble
Shooting (page 11-1) for further
information regarding the Self
Test Failures messages.

Out of Calibration  If the Calibration Required ‘ Out Of Calibration
Interval option has been
exceeded, then the "Out of ‘
Calibration™ message is displayed
—see Params 1 (page 5-13). To
check the Calibration of the unit,
see Cal Check (page 5-35).

Establishinganew  Once the Self Checks have ‘ Busy
Background  passed, PM12 will to acquire a | =X S
new background and the A 60 Seconds Remaining
"Updating Background" message |I : L —
is displayed.

DO NOT ENTER

See Notes regarding Changing
Background (page 5-76) for more
information regarding acquiring a -.. g [ Therm |
background.

Note: If Quick Background is
selected, the length of time taken
to acquire a new background will
be much shortened (see Params 1
(page 5-13)).
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If the portal is entered when the ‘ Warning
PM12 is establishing a new J ‘
background, background A\ Portal is busy.
counting stops, the "Warning
Portal is busy" message is
displayed and an audible alarm
will sound. To continue with the
process, the portal must be
vacated.

If the Barrier Enabled and the
Ingress Closed During
Background options are selected
(see Params 3 (page 5-17)), the
user is unable to pass through the
barrier while a Background is
being established.

When a new Background has
been established, the "Ready —
OK to Enter" message is
displayed. The PM12 is now
ready to start monitoring
contamination.

Normal Background  This is the normal dormant state
Monitoring  of the system. Normal
Background Monitoring is
continuous until:

1. The Portal is entered (probably
as part of a measurement cycle) —
see Entering the Portal (page 5-
77) for more information.

2. A change in background is
detected — see Changes to the
Normal Background Monitoring
(page 5-75) for more information.

3. A high or low background
condition is detected - see Notes
regarding High Background
(page 5-96) for more information.
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Notes regarding Normal
Background Monitoring

Changes to the Normal
Background Monitoring

Thermo Fisher Scientific

Operating Instructions

If the Barrier Enabled and the
Ingress Closed When Ready
options are selected (see Params
3 (page 5-17)), the user is unable
to pass through the barrier while
the Ready message is displayed.

When the PM12 is not measuring, background is monitored in
1 second periods, each measurement contributing to a "rolling
average", produced over a fixed 100 second period, i.e. 100
measurements. See Background Update (page 6-5) for more
information.

These values are summed to give an overall mean Background
value for the whole system. Changing or High background
conditions can arise from these checks - see Notes regarding
Changing Background (page 5-76) and Notes regarding High
Background (page 5-96) for more information.

If a change in the Normal ‘ Busy
Background Monitoring is PN TTa———
detected, PM12 will acquire a A\ 40 Seconds Remaining
new background and the
"Updating Background” message |l
|S dlsplayed DO NOT ENTER

See Notes regarding Changing
Background (page 5-76) for more ... . [ Thermo |
information regarding acquiring a

background.

If the portal is entered when the ‘ Warning
PM12 is updating the - B
background, background A\ Portal is busy.
counting stops, the "Warning
Portal is busy" message is
displayed and an audible alarm
will sound. To continue with the
process, the portal must be
vacated.
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When a new Background has
been established, the "Ready —
OK to Enter" message is
displayed. The PM12 is now
ready to start monitoring.

See Entering the Portal (page 5-
77) for more information.

If more than 15 minutes of
continuous operation have

. i i Updating Background
elapsed since Normal A\ 40 Seconds Remaining

Background Monitoring has ‘ . —
commenced, PM12 will acquire a il
new background and the BOHOTERTES

"Updating Background" message
is displayed.

Notes regarding Changing ~ When a changing background has been detected or the
Background  instrument does not have a valid background (e.g. at System
Startup), the system establishes a new background radiation
measurement.

Each 1 second Background count for each detector, is checked
against user defined statistical limits for variance from the
stored average for that channel. If the count is acceptable it is
incorporated into the stored average, otherwise the stored
average for all channels is discarded, the blue Alarm lamp will
light and "Updating Background - Please Wait" message is
displayed while a fresh 100 second Background is accumulated
- see Background Update (page 6-5) for more information.

Note: If Quick Background is selected, the length of time taken
to acquire a new background will be much shortened (see
Params 1 (page 5-13)).
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Entering the Portal

Entering through the Front
Barrier

Thermo Fisher Scientific

Operating Instructions

Monitoring

The PM12 can be configured with the following options to
control how personnel use the portal (see Options 2 (page 5-10)
for further information):

e Is aFront Barrier enabled? (see Params 3 (page 5-17))
e IsaUser ID required?

e Can the portal be entered from one direction only or
from both

e s acamerainstalled to take a picture of the user?
e Which Step Mode required?

The PM12 can be configured to use a Barrier through which the
user must pass before entering and/or exiting the portal (see
Params 3 (page 5-17) for further information). The following
types of Barriers are available:

e Doors (in PM12C, doors may be selected as the Exit
Barrier)

e Barrier (in PM12C, Barrier may be selected as the Entry
Barrier)

e Unpowered Doors

e Turnstile

If Enable Front Barrier is ticked
(see (see Params 3 (page 5-17)),
the front Barrier is opened.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

OK To Enter

Ready/Cisar
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Violations during Entry  If during entering through the - Barners Yarnmed
Barrier, there is a problem with
the Barrier, the following error
message is displayed:

UserlD  The PM12 may be fitted with an external device on either or
both sides of the portal to provide identification of the user.
This device may include, but not be limited to one of the
following device types:

e Barcode scanner

e Magnetic swipe card reader
e RFID reader

e Electronic Dosimeter reader
e Keypad

Note that when a device is fitted, the user must enter the portal
from the same side as the reader.

If User ID Required is ticked (see
Options 2 (page 5-10)), the user
is requested to enter their 1D
before entering the portal.

See VOICe Prompts (page 5_72) Enter Id and then Enter
for information regarding verbal
instructions. .

Ready/Cisar

The user scans their identification **  Therme
at the barcode reader. The

measurement process will not

continue until this is successful.

Once the User ID has been ‘ Welcome
successfully scanned and the user B
steps into the portal, the
following "Welcome™ message is
displayed:
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Direction of Entry
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Operating Instructions

If the user enters the portal ‘ No Id
without entering their 1D, the "No|§

You are required to

ID" error message is displayed:  JHiMIE enter your Id

before entering the portal.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

If the User does not enter the
portal within the I1d Timeout
Period (see Options 2 (page 5-
10), the PM reverts back to the
"Ready - OK to Enter" message
as below:

If User ID Required is not ticked,
the PM displays the "Ready - OK
to Enter" message:

The user enters the portal to
commence the measurement
process.

As the user steps into the portal, ‘ Welcome
the following "Welcome"
message is displayed:

If Unidirectional Mode is ticked ‘ Warning
(see Options 2 (page 5-10)), the |B

user must enter the portal from
the correct direction, otherwise
the following "Warning" message
is displayed:

Entered by the wrong side

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.
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Camera

Commence Monitoring
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Issue: 3

If Camera(s) is/are installed (see IDS Camera (page 5-23)), a
digital picture of the user is automatically taken as they enter
the portal, depending on the Camera on Alarm option set in
Options 1 (page 5-8).

If the PM12 is set for unidirectional mode (see Options 2 (page
5-10)), only one camera is needed on the ingress side.

If the user is able to enter the portal from both sides, two
cameras are required so that their image can be captured from
either side. The PM12 is able to recognise which camera to use
be detecting which beam has been broken (see Optical Sensors

(page 4-7)).

The Portal Monitor can be used in one of five modes (see
Options 2 (page 5-10) for settings). Depending on the type of
mode selected, the PM will display instructions to the user
asking them to stand in and/or move to specific areas of the
portal. See VVoice Prompts (page 5-72) for information
regarding verbal instructions.

e Walk Through — in this mode, the user just walks
through the portal. See Walk Through Mode (page 5-
81).

e Stand and Count (or Single Step) - in this mode the user
steps into the portal, waits while the measurement is
taken and exits once the result is displayed. In this
mode, only the user's Central measurement is taken.
See Stand and Count Mode (page 5-81).

e Two Step — in this mode, the user steps into the portal
and is instructed to stand with his back against one wall.
A measurement is taken and then the user is instructed
to stand with his front against the other wall. A
measurement is taken and then the user can exit. In this
mode, the user's Back and Front measurements are
taken. See Two Step Mode (page 5-82).

e Three Step — this mode is a combination of Stand and
Count and Two Step. In this mode, the user's Central,
Back and Front measurements are taken. See Three
Step Mode (page 5-83).

e Stand and Turn — in this mode, the user steps into the
portal and a measurement is taken. Then the user is
instructed to turn sideways and press the button in front
before measurement is taken, exiting once the result is
displayed. In this mode, the user's Central measurement
is taken from both angles. See Stand and Turn Mode
(page 5-84).
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Note that if the Barrier is enabled and the Ingress Closed
During Measurement option is selected (see Params 3 (page 5-
17)), the user is unable to pass through the barrier while
measurement is taking place.

Walk Through Mode  If Walk Through Mode is ‘ Counting
enabled, the user walks through |EFEENE
the portal. 5 : Walk Through

Walk Through

If the user pauses in the portal,
they are instructed to continue
moving through the portal. See
Voice Prompts (page 5-72) for
information regarding verbal
instructions.

Stand and Count Mode  If Stand and Count Mode is ' Positioning
enabled, the user is instructed to
move to stand centrally in the
Portal.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

When the user is in the correct - Counting
position, measurement starts:

5 Seconds Remaining

Once monitoring commences, the j§
PM12 displays the "Counting"
message with an indication of the
measurement time remaining.

On completion, the result is
displayed. See Monitoring
Result (page 5-87).
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Two Step Mode

PM12 PERSONAL MONITOR

If Two Step Mode is enabled, the
user is instructed to stand with
their back against one wall of the
Portal:

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

When the user is in the correct
position, measurement starts:

Once monitoring commences, the §§

PM12 displays the "Counting"
message with an indication of the
measurement time remaining.

If Complete all Steps (see
Options 2 (page 5-10)) is not
ticked and contamination is
detected, the result is displayed at
this stage and the measurement
process is terminated.

Then the user is instructed to
stand with their front touching
the other wall of the Portal:

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

When the user is in the correct
position, measurement starts:

Once monitoring commences, the j§

PM12 displays the "Counting"
message with an indication of the
measurement time remaining.

On completion, the result is
displayed. See Monitoring
Result (page 5-87).

Issue: 3

Positioning

Counting

3 Seconds Remaining

Positioning

Counting

5 Seconds Remaining

Thermo Fisher Scientific
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Three Step Mode

Thermo Fisher Scientific

Operating Instructions

If Three Step is enabled, the user | Positioning
IS instructed to move to stand
centrally in the Portal.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

Please stand centrally in the Portal

Ready/Claar

When the user is in the correct : Counting
position, measurement starts:

7 Seconds Remaining

Once monitoring commences, the j§
PM12 displays the "Counting"
message with an indication of the
measurement time remaining.

If Complete all Steps (see
Options 2 (page 5-10)) is not
ticked and contamination is
detected, the result is displayed at
this stage and the measurement
process is terminated.

Then the user is instructed to ' Positioning
stand with their back against one
wall of the Portal:

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

When the user is in the correct : Counting
position, measurement starts:

3 Seconds Remaining

Once monitoring commences, the |8
PM12 displays the "Counting"
message with an indication of the
measurement time remaining.

If Complete all Steps (see
Options 2 (page 5-10)) is not
ticked and contamination is
detected, the result is displayed at
this stage and the measurement
process is terminated.
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Then the user is instructed to - Positioning
stand with their front touching
the other wall of the Portal:

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

When the user is in the correct : Counting
position, measurement starts:

5 Seconds Remaining

Once monitoring commences, the §§
PM12 displays the "Counting"
message with an indication of the
measurement time remaining.

On completion, the result is
displayed. See Monitoring
Result (page 5-87).

Stand and Turn Mode  If Stand and Turn Mode is : Positioning
enabled, the user is instructed to
move to stand centrally in the
Portal.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

When the user is in the correct : Counting
position, measurement starts:

5 Seconds Remaining

Once monitoring commences, the j§
PM12 displays the "Counting"
message with an indication of the
measurement time remaining.

If Complete all Steps (see
Options 2 (page 5-10)) is not
ticked and contamination is
detected, the result is displayed at
this stage and the measurement
process is terminated.
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Then the user is instructed to turn ‘ Positioning
to face a wall and press the PN —
bUtton |n front N 5 Press Acknowledge Button

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

<nowlege Button

When the user is positioned - Counting
correctly in the portal, the PM ‘
commences monitoring: AV 4 Seconds Remaining

Once monitoring commences, the i
PM12 displays the "Counting"
message with an indication of the
measurement time remaining.

On completion, the result is
displayed. See Monitoring
Result (page 5-87).

Violations during Monitoring  If during measurement, the user ' Warning
moves from the specified
position, a "Warning" message is
displayed asking them to return
to position:

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

If during measurement, the user
exits the portal on the ingress
side before the measurement is
complete, the "Measurement
Abandoned" message is sounded.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.
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If during measurement, the user : Exit Violation
exits the portal, the "Exit

Violation" message is displayed |§
requesting the user to re-enter the |§
portal:

Note that the message is
displayed for as long as set in the
Exit Violation Duration option
(see Options 2 (page 5-10)).

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

If the user does not return to the
portal within the Exit Violation
Duration, the portal reverts to the
Ready screen (see Entering the
Portal (page 5-77)).

If the user does not fully exit the : Restart Required
portal on Completlon Of i Leave and re-enter portal
measurement, the "Restart . 5 to restart measurement
Required” message is displayed:

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

Please Leave the Portal

Background Change during  If a change in background is : Exit
Measurement  detected during a measurement, g ‘ Ghanging Conditions
the user is instructed to exit the  JH{MIE New Backaround Check Required
portal:

A new background check is
required before monitoring can
resume. See Changes to the
Normal Background Monitoring -.. g [ Therma |
(page 5-75).
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Monitoring Result

An example of the result screen is displayed below:

ALARM Headline 1

Contamination Present Headline 2
1380 Bq (+ 309 Bq) Uncertainty Value

Detector Alarm
Indicator

Alarm

Acknowledse(Centre, facing rear) Activity Result

L - Low Energy Present - Contaminated Area

User Instructions Low Energy Present

Alarm Acknowledge

Figure 3 Example of Result display on the PM12 User Screen

The PM12 result screen displays the following:

e Detector Alarm Indicator, which mimics the
Annunciator Overlay display (see Figure 2 Example of
PM12 Annunciator Overlay (page 5-70) and see
Detector Indicator (page 5-71))

e User Instructions

Note that some of these messages are user-definable
(see Messages (page 5-21)).

e Alarm Acknowledge, which mimics the Annunciator
Overlay display (see Figure 2 Example of PM12
Annunciator Overlay (page 5-70)). For more
information regarding user acknowledgement of alarm,
see ALARM Acknowledge (page 5-91).

e Headline 1 and 2 displaying the type of Alarm

Note that some of these messages are user-definable -
see Messages (page 5-21)

e Uncertainty Value - see Alarm Display (page 5-90)

e Activity Result — see Alarm Display (page 5-90)

e Contaminated Area — see Alarm Display (page 5-90)
e Low Energy Present — see Alarm Display (page 5-90)

For more information regarding the options available to display
results, see Options 1 (page 5-8) and Options 3 (page 5-12).
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CLEAR Result
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If the measured contamination is
below the alarm level or when
Quick Scan indicates real-clean,
the user is informed audibly and
visually of the result, with
instructions to exit the portal.
The "Clear" message is
displayed.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

Note that this message is user-
definable. See Messages (page
5-21) for more information.

At the end of the measurement
sequence, the stored total
background count is subtracted
from the total measured count to
give the net count which is
compared with the effective
alarm level.

Note that the Uncertainty Value ' CLEAR
and Activity results are displayed |EPEASE
if enabled — see Options 1 (page |§ .‘ 556 Bq (+ 30 Bq)

5-8) for more information.

OK To Leave Portal

Note that if Show Activity Value [ CLEAR
is set to On All (see Options 1 J ‘
(page 5-8)), the Clear result will . s (Resut is less than MDA)
state that it is less than the MDA.

OK To Leave Portal

CAUTION: THE PM12 CANNOT DISTINGUISH
BETWEEN A GRADUAL BUILD-UP OF
CONTAMINATION AND SMALL BACKGROUND
CHANGES. THEREFORE, IT IS STRONGLY
RECOMMENDED THAT A REGULAR FRISKING
PROCEDURE IS ADOPTED AND/OR AN INSPECTION
OF THE BACKGROUND REPORT SHOULD INDICATE
A BUILD-UP OF ACTIVITY - SEE Reports (PAGE 5-48).
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Restart Required

ALARM Result

Thermo Fisher Scientific

Operating Instructions

If the portal is not vacated within |Jg Restart Required
the Maximum Clear Display ~ |HEENS
Time (see Options 2 (page 5- AV to restart measurement
10)), the following Restart
Required message is displayed:

Note that in the following section, the Activity Result or
Uncertainty Value are not displayed. See Alarms (page 5-18)
and Alarm Display (page 5-90) for further information
regarding the Alarm displays.

If the measurement completes ‘ ALARM
and the ordinary alarm level is
exceeded or when Quick Scan
indicates real-dirty, the Normal
"ALARM" message display
indicating that contamination is
present.

Contamination Present

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

Note that this message is user-
definable. See Messages (page 5-
21) for more information.

See ALARM Acknowledge (page
5-91) for more information on
clearing the alarms.

If the measurement completes - HIGH ALARM
and the high alarm level is
exceeded, the "HIGH ALARM"
message will display indicating
that contamination is present.

Contamination Present

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

Note that this message is user-
definable. See Messages (page
5-21) for more information.

See ALARM Acknowledge (page
5-91) for more information on
clearing the alarms.
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If the measurement completes : Co60 ALARM
and the Co60 alarm level is
exceeded, the "Co60 ALARM"
message will display indicating
that contamination is present.

Contamination Present

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

Note that this message is user-
definable. See Messages (page
5-21) for more information.

See ALARM Acknowledge (page
5-91) for more information on
clearing the alarms.

Alarm Display ~ The Alarm Display can be configured to show the Activity
Result and /or Uncertainty Values. For further information on
setting these values, see Options 1 (page 5-8).

If the Normal Alarm is triggered : ALARM
and the Uncertainty Value and : Contamination Prosent
Activity are enabled, the ’ A 1260 Bq (+ 309 Bq)
information is displayed as
follows:

If the High Alarm is triggered : HIGH ALARM
and the Uncertainty Value and AN Contamination Present
Activity are enabled, the : | 5040 Bq (+ 458 Bq)
information is displayed as S
follows:

Please Call HP

If the Co60 Alarm is triggered : Co60 ALARM
and the Uncertainty Value and

Contamination Present

Activity results are enabled, the JHIIRIE CoB0 Activiy : 248 Ba (¢ 109 B)
information is displayed as
follows:
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ALARM Acknowledge
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If Step Mode = Two Step, Three ‘ ALARM
Step or Stand and Turn, the

Contamination Present

contaminated area is displayed. JHIMIE 1340 Bq (+ 309 Bq)

(Centre, facing rear)

If Show Low Energy on Result is ALARM
enabled, the information is Contamination Present
displayed as follows: _ 13408q(£3098q)

- Low Energy Present -

For more information about setting of Alarm configurations,
see Options 2 (page 5-10).

When an Alarm displays/sounds, Alarm
it can be cleared in the following

. ) Acknowledge
instances:

1. The alarm will automatically

timeout after the Alarm Duration .
After Exit setting.

2. If User Can Cancel Alarm
Sound is ticked, the User can
acknowledge the alarm prior to
the Alarm During After Exit
timeout.

3. If Failure Display requires
Supervisor Acknowledge is
ticked, the alarm will
display/sound until the
Supervisor acknowledges the
alarm (note that the Alarm
Duration After Exit timeout is
ignored in this case).
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Residual Contamination  Following an alarm, if the
Check  Residual Contamination Check

Residual Contamination Count

after Alarm option is ticked (see JHIMIE 24 SECONDS REMAINING
Options (page 5-8)), the Residual §j . —_—
Contamination Count is :

performEd. DO NOT ENTER

See Notes regarding Residual
Contamination Check (page 5-
92) for more information.

Notes regarding Residual ~ The Residual Contamination
Contamination Check  Check is run under the following |HEESS
circumstances: . : 23 SECONDS REMAINING

Residual Contamination Count

- If the Residual Contamination
Check before Background Check
option is set - see Options (page
5-8).

- If Residual Contamination

Check after Alarm option is set -
see Options (page 5-8).

DO NOT ENTER

The Residual Contamination
Check will verify that the current
background count rate does not
exceed the Background Count
Rate before the alarm, by a
statistically significant amount.

If no contamination is found, the
"Ready — OK to Enter" message e

is displayed and the PM12 reverts " L
to Background mode.
However, if residual ; RP—

contamination is detected or the
count rate from any detector
exceeds 95% of the Amplifier
"dead-time", then an Instrument
Contaminated state exists. The
"INSTRUMENT
CONTAMINATED - DO NOT
USE" message is displayed (see
Instrument Contaminated (page
5-93) for more information).
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If the portal is entered during the | Warning

Residual Contamination Check, J§ :
the "WARNING — Preparing for
Contamination Check" message
is displayed.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

Once the Portal is exited, the
Residual Contamination Count
recommences.

Instrument Contaminated  If the Instrument is contaminated, [I§ N ——
it is not possible to use the portal
and background monitoring is
suspended. Intervention by an
Administrator is necessary to :
clear the contamination. SROHoTtsE:

See Actions (page 5-65) for more
information regarding clearing
the Contamination

Once the contamination has been cleared, and User Mode is re-
instated, the PM12 performs the System Self Testing — see Start
Up Checks (page 5-72).

Exiting the Portal ~ The PM12 is available with the following options to control
how personnel exit the portal:

e Exit Direction Restricted to Ingress Side on Fail (see
Options 2 (page 5-10))

e Enable Rear Barrier (see Params 3 (page 5-17))

After a CLEAR result, the user
must exit the portal.

If Enable Rear Barrier is ticked
(see Params 3 (page 5-17)), the
rear Barrier is released to allow
the user out of the Portal.
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After an ALARM result and Exit || Exit Violation
Direction Restricted to Ingress
Side on Fail is ticked (see
Options 2 (page 5-10)), the user
must exit the portal to the entry
side — otherwise the "Exit
Violation" message is displayed:

If Enable Front Barrier is ticked
(see Params 3 (page 5-17)), the
front Barrier is released to allow
the user back into the "dirty"
room. The rear Barrier does not
open.

Once the user has successfully
vacated the portal, the "Ready"
message is displayed:

Ready/Cisar

Out Of Service

If the portal is entered when the ; Exit
unit is Out of Service, the "EXIT
Please Leave the Portal" message |§
is displayed. The alarm will clear|§
once the portal is empty.

Please Leave the Portal

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.
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Critical Error  If an error occurs during the ; Out Of Service
establishment of a new e,
background, the "Out of Service |BIRIE A Critical Error Has Occurred
— Critical Error" message is
displayed (note that the reason :
for the error may be displayed in EEEEEEIEIEET
the message bar at the bottom of
the screen). : -

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

To clear this error, the state must
be cleared in the Administration
Mode (or will clear automatically
when the Out of Service
Recovery Interval is passed, see
Params 1 (page 5-13) for more
information).

See Actions (page 5-65) for more
information regarding clearing
the Critical Error.

Terminal Error  If an error occurs during the : Out Of Service
System Self Testing, the "Out of J§
Service — Terminal Error" A A A Critical Error Has Occurred

message is displayed (note that
the reason for the error may be .
displayed in the message bar at — IEEEEEEIEIEEIE
the bottom of the screen).

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

To clear this problem, it is
necessary to contact service or
alternatively, Thermo Fisher
Scientific.
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Temporary Error  If High or Low Background occurs, the "Out of Service"
message is displayed.

Note that this Temporary Error message is recoverable.

Notes regarding High ~ The "Out Of Service — : Ot Of Sarvics
Background  Temporary Error has Occurred” | RIS
message is displayed if High A A Tomporary ErorHas Occurred

Background conditions exist.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions.

Alternative Portal

ut Of Servi

"Out of Service — High Background Conditions™ message is
displayed when the background activity prevents discrimination
of the alarm level with the required confidence, in the
Maximum Monitoring Time allowed (see Params 2 (page 5-
14)) or the fixed monitor time in Walk Through mode. If the
count rate from any detector exceeds 95% of the Amplifier
"dead-time", a High Background fault condition will also be
enforced. Contamination monitoring cannot be performed
unless one or more of the following occurs:

1. The background activity drops sufficiently for the
current alarm level to be detected, or,

2. The Health Physicist modifies one or more of the
following parameters:

e Increases the maximum monitoring time - see
Params 2 (page 5-14).

e Relaxes the Probability of Detection - see Params 2
(page 5-14).

e Relaxes the Probability of False Alarm - see Params
2 (page 5-14).

e Raises the Normal Alarm level - see Alarms (page
5-18).

Minimum Detectable Activity (MDA) and High Background
Criterion (page 6-8) describes how the PM12 decides if a high
background condition exists.
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Notes regarding Low
Background
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The "Out Of Service — : O OfSorice
Temporary Error has Occurred” |
is displayed if Low Background JB{MRIE A Tomporay Eito Has Occurred

conditions exist.

See Voice Prompts (page 5-72)
for information regarding verbal
instructions. Q

Out Of Service

"Out of Service — Low Background Counts Top Detector"
message is displayed when the count rate in the gross counts
window over the 1 second background check period on any
single detector falls below the threshold. It will remain in this
state until the background count rate once again exceeds the
threshold on all detectors.

ease Use Alternative Portal

Battery/Mains Supply Indicator

On the main screen, an icon is displayed on the bottom edge of
the screen which indicates whether the PM12 is running on
battery or mains supply as follows:

I Indicates that the PM12 is running on battery.

See Battery (page 5-34) for more information
regarding Battery Status including remaining battery
life.

This icon indicates that the PM12 is running on mains
supply.

Switch Off

Only an Administrator is able to exit the PM12 application —
see Actions (page 5-65).

PM12 PERSONAL MONITOR 5-97






Issue: 3

Chapter 6

Introduction

Thermo Fisher Scientific

Technical Description - Physics

Technical Description - Physics

Performance Characteristics

The PM12 utilises eight identical large gamma-sensitive plastic
scintillation detectors to monitor personnel passing through the

portal. Three detector assemblies are located in each side of the
portal, with additional detectors to monitor the head and feet.

The PM12 may operate in either minimum count time or
maximum sensitivity mode (see Options 3 (page 5-12)). The
user enters the desired alarm level in terms of activity located
in the centre of the monitor, or activity located adjacent to a
detector (or both) and the personnel monitor determines the
appropriate alarm level and minimum necessary count time to
achieve these levels.

The monitor may be used in five modes: walk-through, stand
and count, stand and turn, two step and three step (see Options
2 (page 5-10)). Stand and Turn requires the user to stand
centrally in the portal, but turn 90° when requested. The two
step mode is the most sensitive for contamination on the body
since the user stands against the detectors. The three step mode
is a combination of stand and count and two step. Since the
main requirement is to quickly prove the absence of
contamination, rather than to identify which radio nuclides are
present, large area Scintillation detectors, having high gamma
sensitivity, are the most robust, low maintenance and cost
effective solution.

The main problem with very large area gamma sensitive
detectors is the high sensitivity to background radiation. This
effect is minimised by shielding the detectors with 25 mm
(0.5™) or 50 mm (1") of lead.

The background is measured accurately, by monitoring over a
long period. This is achieved by taking a series of 1 second
background counts. Statistical checks on each background
value guard against sudden changes. The average count is
stored and used for background subtraction.

Software facilitates automatic calculation of monitoring time
and programmable probabilities of False Alarm and Detection,
Alarm levels and Efficiency Correction factors. A facility
known as Quickscan (see Options 1 (page 5-8)), when enabled,
will identify whether the article is either clearly clean or
contaminated within a time period very much shorter than the
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evaluated "worst case" monitoring time. Thus any user can be
monitored accurately with known statistical certainty often in a
few seconds. Five user definable discriminator thresholds are
available which allow the rejection of interfering high energy
photons from cosmic radiation and consequently improve
MDA of selected radionuclide contaminants. In addition, these
discriminators may be used to identify the presence of
radionuclides emitting lower energy photons (such as medical);
and radionuclides emitting high energy photons, typically ®Co

Sensors in the portal detect the presence and position of the
user. Depending on the mode selected, the user is prompted to
stand in certain parts of the portal. The combination of the
excellent coverage provided by the eight detectors, and the
repositioning of the user, the instrument is able to obtain close
to 4n coverage.

Figure 4 Variation in the Vertical Plane (page 6-14), Figure 5
Variation in response around the Body — horizontal plane (page
6-15) and Figure 6 Foot detector uniformity to 137Cs (page 6-
16) show the variation of response for activity distributed on
various parts of a body.

A full type test report is available from Thermo Fisher
Scientific on request.

Explanation of the Operational Calculations

It is a requirement to measure personnel contamination as
quickly and accurately as possible. Optimum detection
efficiencies are required, with minimum statistical error in
giving alarm indications. Measurement of contamination is
dependent on ambient background level. Accuracy of
measurement of both background and contamination is
dependent on respective background and contamination
monitoring times, self absorption and also on chosen
probability of false alarm and probabilities of detection.

This section summarises the calculations employed by the CPU
in determining whether the parameters selected by the user
allow the monitor to operate correctly. The section then shows
the criteria used to determine whether an alarm has occurred
during a measuring sequence.
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Description of Parameters ~ The parameters used in the calculations are summarised and
Used in Calculations  abbreviated as follows:

ts

Bett

Tcal

Tmon

Tmin

Thermo Fisher Scientific

Background Update Time (seconds) is the time
over which the average background counts have
been accumulated. This time is usually fixed at
100s, but when Quick Background is enabled, this
time is flexible and may be significantly lower than
100 s. Background measurements can only occur
when the portal is not occupied.

Total Average Background Count Rate (cps) is
the sum of the mean background of all the detectors,
measured over the background update time (tg).
This is a fixed 100 second rolling average in the
PM12, unless Quick Background is enabled. See
Notes regarding Normal Background Monitoring
(page 5-75).

Effective Background while Monitoring (cps) is
the sum of the mean background of all the detectors,
Bsum, corrected for the effect of attenuation.

Calculated Monitoring Time (seconds) is the
minimum time required to perform a measurement
according to the calculation in Calculation of the
Monitoring Time (Tcal) (page 6-7). The specified
alarm level must be achieved with the required
certainty in the Monitoring Time, which will
depend upon a number of user programmable
variables, as well as the Background.

Actual Monitoring Time (seconds) is the actual
time for which users are monitored. The calculated
monitoring time (Tcy) is first rounded up to the
nearest whole second. It is then compared with the
user programmed Minimum Monitoring Time (Tmin)
and if Tca < Tiin then Ten is forced to be Tin,
otherwise Tmon = Tcar. If Tmon > Tmax then a high
background condition exists and normal monitoring
is not possible (see Calculation of the Monitoring
Time (Tcal) (page 6-7)).

Minimum Monitoring Time (seconds) is the
Minimum Time for which users are monitored,
regardless of the calculated Monitoring Time, see
explanations of Tcal and Tmon above. The
Minimum Monitoring Time is set from in Params 2
(page 5-14).
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Maximum Monitoring Time (seconds) is the
maximum time for which users are monitored,
regardless of the calculated Monitoring Time, see
explanations of T¢y and Tpon above. The Maximum
Monitoring Time is set in Params 2 (page 5-14).

Contamination Alarm Level (variable unit) is the
activity level at which the user requires the alarm to
be triggered. The alarm level is set in Alarms (page
5-18) and the units, e.g. dpm, Bq, nCi, may be
selected in Options 1 (page 5-8).

Contamination Alarm Count-rate (cps) is the
count-rate at which the user requires the alarm to be
triggered. It is equivalent to the Contamination
Alarm Level set by the Administrator modified by
the system Efficiency Correction Factor (E).

Effective Alarm Count rate (cps) is the effective
net count rate at which the PM12 normal alarm is
triggered. The Contamination Alarm Count rate is
modified to take account of the monitoring time,
background statistical fluctuation and user
programmed Probability of Detection. This ensures
the Alarm set point reflects the measurement
certainty required. The current Effective Alarm
count rate may be viewed in Information (page 5-
29). The Ceect calculation is detailed in
Contamination Alarm (page 6-9).

Probability of False Alarm (o) is the probability
that a false alarm does not occur during a measuring
sequence. The value of F in terms of sigma is set in
Params 2 (page 5-14), where the associated
probability is shown alongside in parenthesis. The
value is usually set as high as possible, so that false
alarms do not occur, e.g. one false alarm in a
hundred measurements is a probability of 99% (2.4
c), see Table 6- Probability - Sigma and % (page 6-
12).

Probability of Detection (o) is the probability that
exactly one Alarm Level of contamination will
cause an alarm. The value of P in terms of sigma is
set in Params 2 (page 5-14), where the associated
probability is shown alongside in parenthesis. The
minimum allowable probability is 50% (zero
sigma). Increasingly higher probabilities become
increasingly subject to other parameters,
particularly background level. The interrelationship
will be discussed in the Calculation stages.
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E Efficiency Correction Factor is the system
efficiency (either centroid summed efficiency for all
detectors, or individual detector contact efficiency)
to the nuclide (Enyc) or mixture of nuclides (Emix)
being monitored. E is given by the contamination
count rate in a given time and divided by the
activity. E is determined by calibrating with a
known radionuclide source, as detailed in
Calibration for Other Nuclides (page 10-3).

A Attenuation Factor is an allowance for attenuation
of a background field by users being monitored.
Values of A can be determined for each detector
and body position by following the test procedure in
Attenuation (page 5-46).

DL Detection limit or Minimum Detectable Count Rate
(cps)
Mact Minimum Detectable Activity (variable unit) is

the minimum Activity the system can detect within
the calculated monitoring time. It is very dependent
on the programmed False Alarm rate and the
prevailing background conditions and thus will
continuously vary. The current Minimum
Detectable Activity (MDA) may be viewed in
Information (page 5-29) in the units specified in
Options 1 (page 5-8). The MDA calculation is
detailed in Minimum Detectable Activity (MDA)
and High Background Criterion (page 6-8).

Ract Activity of Contamination (variable unit)

When the instrument is not monitoring a user, it will be
monitoring background.

The background is monitored over 1 second check periods.
Each 1 second period contributes to a rolling average of up to
100 periods.

As a contaminated user approaching the PM12 may affect the
background of the instrument, background counts are pre-
buffered for 2 seconds before being incorporated into the main
background of the instrument. When a user is detected entering
the instrument, these pre-buffered background counts are
discarded.

To increase the availability of the PM12, the background
update time (tg) may be set to be dynamic, by utilizing the
Quick Background option (see Quick Background (page 6-10)).
When a new background count rate needs to be acquired, the
instrument will only stay out of service for as long as it takes to
acquire a background that results in a count time lower than the
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maximum monitoring time (Tmax) Set for the instrument. At
this point, the instrument is capable of making measurements
that meet the Probability of False Alarm and Detection criteria,
albeit with a longer Actual Monitoring Time(Tmon) than would
be possible with a longer background counting time (tg). This
technique will allow monitoring to re-commence earlier and as
more background counts are subsequently acquired, monitoring
times will fall.

Because the FHT681 has an upper threshold that is typically
configured as a "cosmic threshold"”, the gross counts are
defined as counts in the energy band between the lower and
upper thresholds. This is referred to as the gross counts
window.

In relatively stable background conditions, 100 second "rolling
average" accumulates an accurate background count. Itis,
however, slow to respond to sudden background disturbance
and drift, making it is necessary to screen each count before
incorporating it into the rolling average. Consequently to guard
against inaccurate measurements and false alarms, the PM12
reads and checks the counts from each detector every second.
A changing background conditions exists if either of the
following conditions are true:-

Any one detector count shows a Mo change from the stored
average for that channel:

| [Bav—Ca]|> Mv/Bav

where  B__ s the rolling average for any one detector.

Cj, is the counts registered in the last one second background
update.

M is the Detector Changing Background variable (see Params 1
(page 5-13)). The default value for M is 7. It is not recommended
that M should be set below 4.0c.

All eight detector counts show a No change from their relevant
stored averages in the same direction:

| [Bav—Ca] |2 N vBav

where  B_ is the rolling average for any one detector.

C, is the counts registered in the last one second background
update.

N is the Gross Changing Background variable (see Params 1 (page
5-13)). It is not recommended that N should be set below 3.0c.

The former expression detects gross changes in any single
channel, while the latter guards against significant drift in all
channels.
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Monitoring Time (Tca)
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After every successful background update, the average
background for each channel is updated. The eight average
backgrounds are then summed and a new monitoring time is re-
calculated as follows:

Ccps = CAct. EZAct
where Act is one of the units below
Zaq is the corresponding multiplier

Units Unit Multiplier Zag

Bq 1

kBq 1000
Dpm 0.01666
pCi 0.037
nCi 37

uCi 3.7E4
mCi 3.7E7
Ci 3.7E10

Tea found by solving:

B B B B +C
Cops = F\/ tEﬁ + of +P\/ teﬁ + il i +%(F+P)2[l+ij
B

B cal cal B cal

In practice, the software solves this expression using a
numerical substitution for Ty and iterative binary search
technique. The value of T, which provides the solution is then
rounded up to the nearest whole second and compared to the
user programmed minimum and maximum monitoring times.

The actual monitoring time (T,on) Used when monitoring is
then set according to the following criteria:

Tmon = Teal when Tcal > Tmin

Trmon = Trin when Teal £ Tmin

If Tear > Tiax then a high background condition exists and
monitoring is not possible. See Notes regarding High
Background (page 5-96).
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Minimum Detectable
Activity (MDA) and High
Background Criterion

Changing Conditions
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Once a mean background count rate has been calculated, the
PM12 will be ready to monitor users, and the Minimum
Detectable Count Rate, also referred to as the detection limit
(DL) is found by solving the following formula for DL.:

Therefore Mact = DL ,
Zact.E
B B B B.. +DL
DL:F eff_l_ eff +P eff+ eff +1(F+P)2 i+i
B mon tB mon 4 tB mon

where  Act is the activity unit

Detectable Activity and Detection Limit may be viewed on the
Information sub-menu (see Information (page 5-29)) and will
be displayed in the units selected in the Options 1 sub-menu
(see Options 1 (page 5-8)).

NOTE:
MDA may differ from the Alarm level because:
- Tmon is rounded up
- Tmin may take effect

During the monitoring cycle, the monitoring time is subdivided
into timeslices. Each sum of the count rates on all detectors in

a slice is compared to the average count rate in the cycle up to

that point.

Changing Conditions exist where the following formula is
satisfied:

| [Cav—CsI]| > Nsl\/a

where . is the rolling average count rate within the monitoring cycle,
up to the point of the check.
Cg is the counts registered in the last time slice

Ng is the Changing Conditions variable (see Params 1 (page 5-
13)). Itis not recommended that Ny should be set below 3.0c.

The first Changing Conditions check will take place after 2Ty
and then after every second within the monitoring cycle.

where T4 is the Changing Conditions period (time slice) variable (see
Params 2 (page 5-14)).
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Contamination Alarm  After monitoring a user for the prescribed monitoring time
(Tmon), the effective contamination alarm level (Cegfect) IS
calculated as follows:

C
Ceffect :CCps -P (Beff[i+ 1 j+ cps J

tB TMON TMON

The total system background count rate Be¢s is then subtracted
from the total system gross contamination count rate (Cgyoss),
and the remaining (net) contamination count rate compared
with the alarm level. So an alarm condition exists if:

(Cgross — Bert ) > Ceffect

Calculation of Activity and ~ The system will display the level of radioactive contamination
Uncertainty ~ both on and in the user, and its associated uncertainty. Both of
these options may be enabled from the Options 1 sub-menu
(see Options 1 (page 5-8)). The Activity may be displayed
after any measurement along with the associated detector/sum
zone and body position, as long as the evaluated activity is
greater than the MDA.

The activity is calculated using the following formula:
C Beff

_ gross
RAct - ZAct'

E
where R refers to the activity in the selected unit.

mix

le nuclide mix, Emix = Enue. HOwever where the user has
created a mix with multiple nuclides:

Emix = Z Enuc'l:)nuc
where E.. is the efficiency of the system to a specific nuclide
P is the proportion of the specific nuclide within the total mix.

The uncertainty of the activity measurement is calculated as
follows:

RAct'Nconf Beff + Cgross
E. ty T

mix mon

where Nconf 1S the number of confidence levels.
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Quickscan is a method used to identify, within the monitoring
time Tmon, Whether the article is either "clearly” contaminated
or clear, referred to as "real-dirty"” or "real-clean™. Quickscan is
enabled on the Options 1 sub-menu (see Options 1 (page 5-8)).
It is only activated when Ton>Tmin

The Quickscan period Tq is the time period after the beginning
of the monitoring cycle, at which the first time slice check is
undertaken. Subsequently further Quickscan checks will be
undertaken at periods that are integer multiples of Tq e.g. 2Tg,
3Tq, until the end of the monitoring period. The Quickscan
period is set on the Params 2 sub-menu (see Params 2 (page 5-
14)).

If the Quickscan formula (refer to Thermo Fisher Scientific) is
satisfied at any of the Quickscan checks, then the monitoring
cycle will terminate, with the appropriate clean or contaminated
indication.

Quick background is a method that evaluates the shortest
possible background monitoring time, while still satisfying the
statistical criteria. Quick Background is enabled in Options 1
(page 5-8).

The formula used to evaluate the Calculated Monitoring Time
(Tcar) is used. The system will re-evaluate the value of T, after
every second of the background update, where the Background
Update Time (tg) is a variable. When the value of Tcy < Trax,
then the system will return to service. Since the system
acquires background counts at any time it is not in use, then the
value of Ty will reduce until a count rate from the previous
100 s has been acquired.

A specific alarm for ®°Co contamination may be set, if enabled
in the Options 3 (page 5-12). This alarm is based upon
monitoring only those high energy photons which cannot be
associated with radionuclides that emit lower energy photons,
such as **’Cs. Therefore it is also possible for other high
energy photon emitters to be monitored using the ®°Co window.

The method of assessment of background count rates and
contamination level, applies to the ®°Co window channel in the
same way as for gross alarms described in this section.
However both the background count rate B¢, and the efficiency
Eco, are considerably lower than for the gross sum channel.
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Residual Contamination
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After a measurement resulting in an Alarm condition, a
Residual Contamination Count (RCC) may be taken, if enabled
on the Options 1 sub-menu (see Options 1 (page 5-8)). A count
equal to the monitoring time (Tmon) is enforced.

Residual Contamination is assumed to exist where the
following formula is satisfied:

Bsum
Tmon

where  cpoc is the average count rate during the Residual Contamination
Count period.

Nrcc is the RCC threshold variable (see Params 1 (page 5-13)).

The default setting for Nrcc is 7.0c and should never be set to a
less that the sum of the probabilities of detection and false alarm (
P+F).

(CRCC - BS“m) 2N RCC (

In the event of residual contamination being detected, the
PM12 will enter an "Out of Service" state and monitoring will
not be possible (see Notes regarding Residual Contamination
Check (page 5-92)). The doors will lock if the option is fitted.
Intervention by a password holder will be required to terminate
the fault status (see Instrument Contaminated (page 5-93)).

The Calibration technique (see Calibration Menu (page 5-35))
uses flash (10 second) background and source counts to
automatically calculate the count time for the user. The
Calibration Accuracy and the associated confidence level are
set in Params 2 menu (see Params 2 (page 5-14)).

The count confidence level has a default setting of 3c (99.7%)
which is a generally accepted Confidence level that produces
acceptable count times.

Then Calibration Count Time,
where Neont = 3 (Count Confidence Level of 99.7%)
n = Flash source + background Count (cps)
b = Flash Background Count (cps)
A = Calibration Accuracy (ratio e.g. 5% = 0.05)

The calculated count time is rounded up to the nearest whole
second and T is limited to 10,000 seconds.

TNz 0t b

n :
conf A2 (n _ b)z (Sec S)
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Isotope gamma efficiencies

The following data were obtained during type testing in a stable
7-10 uR/h (0.07-0.1 uSv/h). Background using point-sources
in free space, (i.e. un-attenuated). The detectors were
optimised for each Isotope in the geometric centre of the
measurement cubicle.

Efficiencies are quoted Centroid (geometric centre of Portal)
and 3 inches from a typical detector. Note that 3 inches is
often used as a datum for contact efficiency measurements,
since it is assumed to be the distance of contamination from an
individual detector.

Table 5 PM12 with 1" of Lead Shielding Centroid efficiencies

Position |Typ. Background |®Co ¥cs  |¥Ba
Count Rate (cps) [(1.2 (662 (356
in 10uR/h (0.1 MeV) keV) keV)
uSv/h)

Centroid 6000 17.1% 8.6 % 46 %

Foot 950 36 % 19% 14 %

(contact)

Head 750 36 % 17 % 6.2%

(contact)

Body (3 850 21 % 11 % 6.5 %

inches)

A full Type Test Report is available from Thermo Fisher
Scientific on request.

Table 6- Probability - Sigma and %

Sigma Probability

0.0 50.00%
0.1 53.98%
0.2 57.93%
0.3 61.79%
0.4 65.54%
0.5 69.15%
0.6 72.57%
0.7 75.80%
0.8 78.81%
0.9 81.59%
1.0 84.13%
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Sigma Probability

11 86.43%
1.2 88.49%
1.3 90.32%
14 91.92%
1.5 93.32%
1.6 94.52%
1.7 95.54%
1.8 96.41%
1.9 97.13%
2.0 97.72%
2.1 98.21%
2.2 98.61%
2.3 98.93%
24 99.18%
2.5 99.38%
2.6 99.53%
2.7 99.65%
2.8 99.74%
2.9 99.81%
3.0 99.87%
3.1 99.90%
3.2 99.93%
3.3 99.95%
3.4 99.966%
3.5 99.977%
3.6 99.984%
3.7 99.989%
3.8 99.993%
3.9 99.995%
4.0 99.997%

This probability refers to either the Probability of Detection
or the Probability of NOT triggering a False Alarm. These

probabilities are calculated and displayed in Params 2 (page
5-14).
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Around body Response
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137Cs Uniformity
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Figure 6 Foot detector uniformity to 137Cs
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chapter 7 Technical Description - Circuitry

Thermo Fisher Scientific

Description (page 2-1) provides a general background to the
following description and should be read before proceeding.

Introduction

This section deals with the operation and function of all the
major electronic assemblies which comprise the PM12.
Description of all assemblies is restricted to general operation
and specification since detailed circuit operation may be the
subject of design confidentiality.

Reference to GA 11705190 will reveal the interconnection
between the following modules:

1.

Electronic Chassis Assembly 11705181 (see Electronic
Chassis 11705181 (page 7-2) and Electronics Chassis
Type 11705181 (page 2-2))

The processing centre for the PM12 which includes the
power management circuitry.

Scintillation HV & Amplifier assembly 11705186 (see
Scintillation HV and Amplifier Type 42543-0223 used
in Assembly 11705186 (page 2-4))

Annunciator assembly 11705182A/B (see Annunciator
Assembly 11705182A/B (page 7-7))

Sensor assemblies and interconnection 11705235A/B
(see Sensor Assembly 11705235/A & B and Connect
Card 5697A (page 7-7))

Detector assemblies 5678A
Display assembly 11705210 (see LCD Display and

Controller I/F & Backlight Inverter Module (Assembly

11705210) (page 7-9))

Reference to GA 11705325 (PM12C only) will reveal the
interconnection between the following modules:

1.

2.
3.
4

Power door interface 5707A
Barrier Mechanism 702847JB
Folding Doors Controller 11705326
PM12 X-channel and power

PM12 PERSONAL MONITOR
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Electronic Chassis 11705181

The majority of the electronics is contained on board this sub-
structure allowing easy removal for servicing.

The assembly contains the following modules:

1. Controller card 5691A (see Controller Board Pair -
Types 5691A and 5694A (page 7-2))

2. Disk drive A92083/A

3. 1/0 Expansion card 5694A (see Controller Board Pair -
Types 5691A and 5694A (page 7-2))

4. Battery controller 5660A (see Battery Controller Board
Type 5660A (page 2-3))

5. DC-DC converter 5675A (see DC-DC Converter Board
Type 5675A (page 2-4))

Controller Board Pair - Types 5691A and
5694A

The Controller Board pair comprises all the interface buffers
and connections necessary to communicate between all
peripherals and the proprietary on-board plug-in ETX
processor. The assembly is constructed from two cards, namely
the 5694A & 5691A, which are interconnected by PL11/SK11
in order to achieve a slim-line geometry for the PM12 corner
frame.

The ETX unit plugs into the motherboard 5691A using
connectors SK2, SK5, SK9 and SK12.

The assembly has the following facilities used by the system:
800Mhz Pentium-M processor.

256 megabytes of RAM.

Dual RS232 Serial communication interface.

Real time clock.

S A

This is supported by an off-board Lithium battery. The
RTC provides microprocessor access to year, month,
day, hour, minute, seconds. It also provides several
interrupt periods from one year down to 0.01 seconds

Quad USB hub Type 1
Single Ethernet interface
LCD and CRT drivers
Dual IDE ports

© o N o
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Summary of 5691A
Functions

Thermo Fisher Scientific
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10. ISA 8-bit 1/0O expansion to 5694A
11. Flash Card interface
12. Audio synthesizer

try

Function Source |[Destination | Comments
VGA/CRT SK9 display interface available
for diagnostics
LCD drive PL5 Display LVDS cable
11705210
LED Power/ | 1C10/11 5691A
control
Backlight PL9 Display Fixed intensity
11705210
Serial drivers | 1IC1/2
Touch control | PL1 Display RS232 interface
11705210
USB power IC3/4 5691A
controllers Provides for two
independent power sources
with current limiting for
USB peripherals
usB SK1/2 Display 5691A extension from
11705210 SK5/6/7/8
LoudSpeaker | IC5 5691A
driver
Loudspeaker |PL3 Mainframe loud-speaker drive from
the on board (ETX) sound
generator
Keyboard & | PL4 5691A
Mouse
Primary IDE | PL23 Electronic 44 pin /2.5" Disk Interface
chassis
11705181
Secondary PL14 40 pin /CD Rom Interface
IDE
Flash PL12 Compact Flash | Installed
Interface Link 4 selects Master
Status
(normally jumpered as a
Master )
ISA SK11 5694A Expansion 1/O
Power PL13 5691A
PM12 PERSONAL MONITOR ~ 7-3
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I/0 Expansion Card 5694A

Expansion Card Inputs and
Outputs

7-4 PM12 PERSONAL MONITOR

Issue: 3

IC1 & IC2 provide for RS232 voltage levels on PL1 & PL2 as

follows:
Label Connection | Function
PL1/2
TXD 5 Transmit Data
RX-EXT 3 Receive Data
DTR 7 Data Terminal Ready
RTS 4 Ready to Send
DCD 1 Data Carrier Detected
CTS 6 Clear to Send
RI 8
DSR 2 Data Set Ready

IC2 is a Programmable Logic Device (PLD) providing the
following:

1. Control of X-channel power switching by RL1

8 x optically isolated sense inputs on PL13 & PL14

Routing signals for Dual serial device IC4

2
3
4. A watchdog output for 5691A
5

Routing signals for 1°C communication device IC1

Input/Output | Connection
IPO PL13 pin 2(+) & Left hand sensor interconnect
PL13 pin 3 (-)
IP1 PL13 pin 4(+) &
PL13 pin5(-)
IP2 PL13 pin 6(+) &
PL13 pin7 (-)
IP3 PL13 pin 8(+) &
PL13pin 9 (-)
IP4 PL14 pin 2(+) & Right hand sensor interconnect
PL14 pin 3 (-)
IP5 PL14 pin 4(+) &
PL14 pin 5 (-)
IP6 PL14 pin 6(+) &
PL14 pin7 (-)
IP7 PL14 pin 8(+) &
PL14 pin 9 (-)
I°C Buffered PL2 /10 way Header | IC3 provides necessary

buffering for IC1 output

12C UN-Buffered

PL1/ 6 way Header

IC1 output is available directly

X-channel/A/
5660A

PL5 5way MTA

Battery controller comms

Thermo Fisher Scientific
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X-channel/A/ PL6/10 way IDC Current limited supply
FHT681s available
X-channel/A PL4/ RJ45 IC5 provides RS422 buffering
for IC4
For X-channel cards
5621,5622 and 5623
X-channel/B/ PL8 Sway MTA Battery controller comms
5660A
X-channel/B/ PL9/10 way IDC Current limited supply
FHT681s available
X-channel/B PL7/ RJ45 IC5 provides RS422 buffering

for IC4

For X-channel cards
5621,5622 and 5623

PM12C GPIO Controller Card 5707A

This is an X-channel device which enables the operating
system to monitor and control the "power doors™ and "barrier
arm". Up to eight isolated inputs and outputs are available.

Input/Output | Connection Function
IP4 PLO8 pin1 & Rekord Door CLOSED status
PLO8 pin 2
IP5 PLO8 pin 3 & Rekord Door OPEN status
PLO8 pin 4
IPO PLO9 pin1 & Barrier status DOWN
PL09 pin 2
IP1 PLO9 pin 3 & Barrier status UP
PLO9 pin 4
RELAY 1 PL4 pin 2 Barrier drive -
RELAY 2 PL4 pin5 Barrier drive +
RELAY 4 PL5pin2 & Rekord door control
PL5 pin 3 OPEN/CLOSED
INTERLOCK PL13 pin4 & Emergency OPEN
PL13 pin5
POWER PL1pinl& Barrier power +
PL1 pin 2 Barrier power -
X-channel/A/ PL6/10 way IDC Current limited supply
FHT681s available
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Battery Controller Board Type 5660A

This is an X-channel device which enables the operating
system to monitor the charging process and remotely shut down
the load.

The Battery Controller Board, type 5660A, controls the DC
voltage output of a power converter unit (PL4) between the
range +11.2 V to +15.6 V in order to maintain the integrity of
the +12 V 15 Ah Lead Acid Battery (PL3), over the operating
temperature range (temperature sensor on PL1).

The 5660A has the ability to switch the load (PL6) ON/OFF as
directed by the operator, whilst continuing to charge the
battery. Current and voltage monitoring (1C100/101) and
control circuitry (IC4) always ensure sufficient power is made
available to power the PM12 (even when the battery is
exhausted) from the primary power source.

The transfer to battery is automatic. However the load will be
removed when the battery terminal voltage falls bellow

+10.5 V. This circuit is required to prevent the battery being
damaged by being deeply discharged. Hysteresis is built in to
this circuit to prevent oscillations. It does not allow the battery
to re-connect as soon as its terminal voltage recovers slightly as
a result of having the load removed from its terminals.

The user is signalled the pending shut-down in order that any
data can be saved.

A key switch is connected to the 5660A for manually switching
the power ON/OFF to the load.

Keyswitch Operation ~ The key-switch performs two operations.

Primarily it allows the instrument to be switched ON if either
the mains supply exists or the battery contains sufficient
charge, or both. This is achieved by turning the key clockwise
for at least 2 seconds.

Secondly, the instrument can be switched OFF should the
operating software fail to carry out the "Shut-down" task by
holding the key clockwise for at least 10 seconds.
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Annunciator Assembly  The I°C bus (on PL2) is used to communicate with the two
11705182A/B  cards 5672A & 5700A which are essentially arrays of LED
devices organized in clusters for lamps or man-mimic display.
A dual character seven segment display records any count
down. The front and rear assemblies are independently
addressed.

Sensor Assembly  Six infra-red links are established from assemblies placed near

11705235/A & Band  the mid point of the four corner members of the PM12 frame.

Connect Card 5697A  The front arrays are linked to the front connect card 5697A
located in the left hand column and the rear arrays are similarly
linked to the rear connect card 5697A in the right-hand column.
Four status signals (one belonging with the annunciator push-
switch) are returned from each connect board (PL1) to the
isolated inputs on the 5694A on PL13/14.

FHT681 Scintillation HV &  The Dual-Channel Scintillation HV and Amplifier board

Amplifier ~ provides the high voltages for two scintillation detectors. It
also receives charge pulses from two detectors, amplifies them
and discriminates between five energy levels. Independent
counter values (five for each channel) are generated every
100ms and stored in a 5 second buffer. In addition to that, 1s
values are built from the 100ms values. All these values can be
polled from the serial interface.

HV & Amplifier ~ The HV sections are designed to provide independently
Connections  adjustable polarising voltages for two scintillation detectors
with working voltage ranges between 500V to 1400V.

The setting of high voltages and thresholds is done via the
serial interface.

The 1%, 3" and 4™ counters for each channel form Cobalt
coincidence pulses which are available on OUT1 & 2
connectors.

The card has six connectors.

PMT1 & 2 The scintillation detectors are connected via MHV
connectors.

OUT1 & 2 Coincident outputs are on BNC connectors
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X15 & X16: These connectors provide power supplies to the
board and RS485 terminations:

X15 & SIGNAL
X16

[N

EARTH

ov

RX-

TX-

Signal Ground
TX+

+5V

RX+

+5V

Ol N|oojO|DlW|DN

Modules 11705186

For more information regarding the Scintillation HV and
Amplifier Board, see Scintillation HV and Amplifier Type
42543-0223 used in Assembly 11705186 (page 2-4).

Mains Power Module (Assembly 11705184)

The mains power supply is a proprietary high-frequency
switched mode 50 Watt converter. The power module can
accept a mains input of 85 V to 264 V, 47 Hz to 63 Hz, the
output is between 12 and 15 V at 3.5 A. The actual output
voltage is controlled remotely by the 5660A.

The power supply is capable of charging the battery at a
maximum rate of 3.3 A, up to +40°C. This module contains
AC Mains and dangerous DC switching voltages. It should not
be operated with the protective cover removed or the mains
ground (earth) conductor disconnected. It is not user
serviceable and should be returned to Thermo Fisher’s Service
department for repair.

An additional AC spur is provided on the PM12C power unit
for driving the Folding Doors.
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LCD Display and Controller I/F & Backlight
Inverter Module (Assembly 11705210)

The LCD module is fitted with an integral Cold Cathode
Fluorescent (CCFL) back-light (which is replaceable if found
faulty). The back-light is driven from a proprietary inverter
(part of 11705188), mounted in a small screened box within the
display. The inverter generates dangerous high voltages and
RF interference frequencies and should not be operated outside
the box or with the display lid removed.

The LCD is controlled via a proprietary serial interface device
(part of 11705188) also mounted in a small screened box
within the display.

Two USB sockets are provided on the base of the assembly.

Neither the display or the back-light inverter or the controller
are user serviceable and should be returned to Thermo Fisher’s
Service department for repair.

General Electromagnetic Compatibility
(EMC) Considerations

The overall construction is designed to minimise the effects of
mains and airborne interference and emissions.

It is, therefore, vital that the construction standard is maintained
at all times, particularly when replacing parts and during
servicing.

Earthing is particularly important for continued EMC (and
Safety) performance. ‘Hard’ earthing of the mains inlet/filter
assembly and LCD display tail, the HV/Amplifier 11705186
screening can and the frame earth are particularly important.
Refer to the relevant Servicing instructions in Routine Checks
(page 8-1) for details.

The instrument should only be operated with all earthing
connections securely made and all screening covers fitted.
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Routine Checks

This section describes the routine checks required to ensure the
correct operation of the PM12. Most mechanical and electronic
failures, if they occur, will become apparent during normal
operation and do not require checking. Therefore, they are not
included in this section.

Mechanical Checks

During calibration, or more frequently if required, check any
mechanical structure on which the PM12 may be mounted.
Since the PM12 with especially with 1" of lead shielding is
very heavy, any mounting arrangement should be inspected for
signs of deterioration, instability or any other factor which may
affect safety of operation or maintenance. If any such defect is
suspected, the PM12 should be withdrawn from service and
safely removed using a suitable forklift and the integral fork
lifting facilities provided. The mounting should be repaired
and made safe before replacing the PM12.

Any other mechanical faults should, if they occur, become
apparent during normal monitoring operation.

If the PM12 is used frequently by personnel with wet/snow
covered boots regular checks should be made on the drainage
holes in the bottom section of the frame. This will require the
removal of the foot plate, its detector and associated lead.

Electrical Checks

During calibration, check the general condition of the battery.
To do this, turn the PM12 ON by rotating the key-switch on the
front panel to the ON position. Remove the mains power cord.
Remove the bolts retaining the main corner section (you will
need to remove the associated inner panel to gain access to the
bolt heads) and locate PL3 on controller card 5660A. Connect a
suitable Voltmeter, set to the DC volts range, directly across the
terminals of PL3. Check the "load" battery voltage is greater
than 12 volts (assuming the battery has previously been
charged). If the battery voltage is low, consult Troubleshooting
(Operational) (page 11-18). Replace the top cover.
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Alternatively the battery voltage and load can be monitored
from within the application (see Battery (page 5-20) for further
information).

NOTE: Only qualified personnel should operate the PM12
with the mains connected and the top cover removed. Make
sure all the warnings given at the front of this manual are
heeded.

During calibration, ensure all lamps are operational (see
Sensors (page 5-33) for further information).

It may be necessary at some time (due to replacement of Touch
Screen or Touch Controller) to re-calibrate the touch screen.
This is an Administration function and the facility would be
accessed outside of the application program.

Periodically, and after Servicing, check all Earth connections
are fitted and tight to ensure continued EMC performance and
User Safety. These checks should include the screws securing
the mains inlet/filter assembly in the top chassis, all
connections to the central earth point (CEP), and the connection
to the Main and corner frames.

Also check that all screening covers are fitted and all fixings
tightly secured.

Periodic Source Checks

During calibration, after repairs, or once a year, the detection
efficiency of the PM12 should be checked using a Calibration
check as described in Cal Check (page 5-35). To perform these
checks, small area sources of the nuclides that the PM12 is
required to detect should be used. A stable background is
essential for an accurate result. The calibration check will be
performed to an accuracy defined by Calibration Check
Accuracy (%) (see Params 1 (page 5-13)). The overall
Efficiency calibration factor should be within +10% of the
existing programmed value.

Should the results be outside these limits, the PM12 operational
parameters require revision (see Setting Up Procedure (page 9-
1)). Calibration procedures are described in Calibration
Procedure (page 10-1).

Carry out a regular source check after a 100 sec background
update.
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Regular Source checks

Daily or weekly source checks are advisable, using a
Calibration check as described in Cal Check (page 5-35).

For detector calibration, the check source needs to be placed in
calibration positions coinciding with the geometric centre of all
detectors.

An alternative is to undertake an Alarm Check (page 5-32)
where a source of activity marginally greater than alarm level
setting should be held against each detector in turn. Each
detector should alarm within the typical monitoring time.

Cleaning Instructions

WARNING: Ensure the mains supply is isolated before
cleaning.

The display can be wiped clean with a dry cloth. Smudges may
require the application of the Screen cleaner provided when the
instrument was delivered.

The cubical should be cleaned using a mild detergent.

Make sure the equipment is completely dry before re-
connecting the supply.

PM12 PERSONAL MONITOR 8-3






Issue: 3

Chapter 9

General

Initialisation

Setting Passwords
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Setting Up Procedure

Initial Setting Up for Use

After the initial installation and before switching on the PM12,
read Operating Instructions (page 5-1). Connect the mains lead
to the PM12 and turn the keyswitch clockwise until the unit
switches on (a click is heard after about 1-2 seconds) and then
release it (see Keyswitch operation (page 7-6)).

The PM12 will power up and load up the Windows XP
operating system, followed by the PM12 application. During
this time, the Thermo Scientific banner will be displayed (see
below).

SCIENTIFIC

Once the application has loaded, the application will initialise
(see Start Up Checks (page 5-72)). The system will
automatically pass into the User Mode. In this mode, the user
will not have access to any operational parameters. In order to
set up the instrument the user requires a security dongle, which
should be placed in the USB port of the PM12. When this
dongle is in place, the touch screen is activated, and the user
will have access to the Administrator Mode (page 5-1).

There are three user levels: Technician, Health Physicist and
Thermo Fisher. The lowest level is Technician and allows the
user to view some parameters and undertake calibration checks.
The Health Physicist level gives access to all parameters that
are used for calibration and setup of the instrument. The top
level Thermo Fisher is reserved for the expert user since it
gives access to specialised calibrations settings that
fundamentally affect the performance of the instrument, and
should only be set at the Thermo Fisher factory or by a Service
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engineer. See Passwords (page 5-67) for details regarding the
default passwords. The menu options that are available to each
user levels are summarised in Menu Roles (page 5-6).

Passwords (page 5-67) show how the user may change the
password. Both the Thermo Fisher and the Health Physicist
passwords protect the security of the operational Parameters
and hence the integrity of the measurement. Therefore these
passwords should remain confidential; their use restricted and
above all should not be readily obvious to potential "hackers".

Each user level should have a unique password and under no
circumstances should all three levels be assigned the same
password.

At this point, it is strongly recommended that the following
User Programmable Operational Parameters are checked and
reset by the Health Physicist before allowing normal
monitoring to proceed.

Low Background Alarm

High Background Alarm

Calibration Required Interval

See Set-Up|Params 1 (page 5-13) for more information.

Minimum Monitoring Time

Maximum Monitoring Time

Quick Scan Period

Probability of Detection

Probability of False Alarm

Measurement Confidence

Gross changing background

Detector changing background

Changing Conditions

Changing Conditions period

See Set-Up|Params 2 (page 5-14) for more information.

Calibration stream

Normal Alarm

See Set-Up|Alarms (page 5-18) for more information.

Resetting the above Parameters will guarantee the integrity of
measurements. It is also important to reset the time and data
(see Setup (page 5-66)) since these are used when check the
calibration due dates, and also by the Data option.
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Derivation of the Optimum
Operating Voltage
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A listing of all the parameters is available by selecting
Configuration Report (page 5-54). This report should be either
printed or saved to USB memory stick, when the instrument is
first set up, and when significant changes of configuration are
undertaken.

The PM12 will be delivered optimised with a valid HV Scan
and optimum operating voltages stored. If the HV Scan needs
to undertaken for any reason, follow the procedure described in
HV Scan (page 5-41).

The details of the current and previous calibrations are stored to
a backup compact flash. These backups take place
automatically after every calibration, and when requested by
the User. It is recommended that the backup is undertaken after
every voltage scan and calibration. This backup may be
retrieved if for any reason the hard drive on the instrument
needs replacement.

Selection of Detector Operating Parameters

The following sections assume that the instrument is set to the
factory defaults.

The Test and Performance Certificate supplied with each
instrument lists the recommended High Voltage settings for
each detector for the optimum detection. HV Scan (page 5-41)
describes the setting of the detector HVs.

If, however, it is required to ascertain the optimum operating
voltages by measurement, e.g. due to new detectors, the
procedure described in Derivation of the Optimum Operating
Voltage (page 9-3) should be followed. Calibration for other
nuclides and nuclide mixes is described in Calibration
Procedure (page 10-1).

The PM12 is designed to detect activities down to release levels
and otherwise ‘as low reasonably achievable’. However, the
PM12 is also very linear in response, so a wide range of source
activities may be used for set-up and calibration. Depending
upon energy / detector efficiency, source activity should ideally
be in the 5 pnCi (185 kBq) to 11 pCi (400 kBq) range, and in
any case not more than 20 uCi (740 kBq). Long count times
will be required for small sources to maintain statistical
accuracy against adverse background influences.
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NOTE: For all the measurements performed below, all
sources of radiation other than that used for the specific test,
should be removed from the immediate area in order to
minimise the effect of background fluctuations. All counts read
from the detectors are corrected to compensate for the amplifier
"dead time".

With the PM12 and surrounding area free of sources, enter the
Administrator Mode (page 5-1) as ‘Health Physicist’. From the
function tabs on the left side of the screen select the
‘Calibration’ option. Then from the tabs along the top of the
screen select ‘HV Scan’. There will be a choice between
performing a ‘New Scan’ and viewing the ‘Last Scan’. Press
the ‘New Scan’ button.

The new screen allows for the setting of the scan parameters
Start, Stop and Step voltages as well as the counting time. The
recommended values for these parameters are;

Start = 600 volts
Stop = 1100 volts
Step = 5 volts
Time = 10 seconds
NOTE: Short voltage steps are required in order to make

the location of the optimum operating voltage easier. Using the
recommended values, this process will take approximately one
hour to complete.

Once there parameters have been set and the ‘Start’ button has
been pressed. A series of onscreen instructions are displayed to
step the user through the scan process.

NOTE: The scan can be aborted at any time by pressing
the ‘Abort” button. The background scan is performed on all
detectors simultaneously.

The first step is to perform a background scan. This is
followed by a scan with a **’Cs source. The user has the option
of selecting which detectors to scan. The quickest method is to
place the source in the centre of the portal and scan all the
detectors simultaneously. An alternative method is to scan the
detectors in three phases: first place the source midway
between 6 and 7, and select detectors 6, 7 and 8 for scanning;
then place the source between detectors 4 and 5 and select the
same detectors for scanning; then place the source between
detectors 2 and 3, and select detectors 1, 2 and 3 for scanning.
Another alternative method is scan each detector individually,
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with the source in close proximity to the centre of each
detector, i.e. 3 inches (7.5 cm).

Thermo Fisher believe the optimum method is the second, since
this method ensures the source is in close proximity to the
detectors being scanned, whilst minimizing overall test time.

On completion of the scan, the user is given the option of
saving the data by pressing the ‘Save Scan’ button. This data,
along with its description, can be retrieved via the ‘Data’ tab
(see HV Scan Report (page 5-59)). Once the ‘Save’ button has
been pressed, the display changes to show graphs of the scans.

Determining the operating ~ There are two methods for determining the optimum operating
voltage for mid-high energy  voltage depending on whether the low energy alarm will be
nuclides  ysed, or whether the voltages will be set the "classic" way by
reviewing the Figure of Merit at each voltage setting. The
recommended method is known as the NBR method, which
typically will also provide an operating voltage which satisfies
the Figure of Merit criteria. The NBR method must be used if
the ®®Co window or low energy indications are enabled. The
NBR method requires the use of a **'Cs calibration source for
voltage optimisation.

NBR method ~ When the graph of the voltage plots is displayed, press the
detector on the screen mimic, and the respective graph for a
detector which will expand it to fill the screen. Select the NBR
button, and a ratio against operating voltage graph is displayed.
The optimum operating voltage is that which has a T1/T2 ratio
of between 30 and 35. In order to find this press the "Table'
button and the data will be displayed. From the table, identify
the operating voltage that has the correct T1/T2. If you have to
interpolate between two voltages, assume a linear change.
Enter this value into the "HV Setting' box and then press the
"Back’ button.

The value below the graph will now have a Gold background
to it. This background colour highlights that the value has been
changed, but not yet saved. When all operating voltages have
been set, press the "Apply Settings' button to save these values.

NOTE: The ‘Back' button must be pressed in order to access
the other functions.
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NOTE: The following procedure tends to be iterative in nature
and included as a guide only. Different operational
requirements and background conditions may necessitate a
different choice of operating point. The final choice should be
at the discretion of the senior Health Physicist.

The Obijectives are to:

e Obtain consistent detector efficiencies, particularly
between opposite pairs, and

e Obtain good overall system efficiency, and

e Obtain low average background count and minimal
spread between detectors

When the graphs are displayed, select the ‘Gross Counting’
option, and then press the respective graph for a detector which
will expand it to fill the screen. Pressing ‘Table’ will show the
actual FOM and S%B values — note that S%/B is proportional to
FOM and is included for those users who prefer this quantity.

For mid and high energies, an FOM ‘peak’ is usually evident
from the data. Determine the maximum value of FOM for each
detector - as a starting point. If no clear peak is visible or
several peaks exist, select a starting FOM value corresponding
to a background value (B) similar to that of the other detectors.
Select the detector operating point as follows:

1. Each background count does not differ by more than
30% from the mean value of all detectors.

2. When the source to detector distance is the same,
calculate the Mean Source Counts (Sm) for all
detectors. The value of the net source counts (S) for
each detector does not differ by more than 25% from
the mean value of (Sm) for all.

If any detector exceeds any of these limits, alter the relevant
HV by 10 V and check the FOM is not significantly different
than the original. A total adjustment of 75 V is permissible.

This is a rough guide and individual circumstances may
demand wider variations.
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If and when the background and source values are satisfactory,
calculate the detector efficiencies, at the chosen HV setting.
Calculate the overall system efficiency, which should be within
the range below:

®Co (1.2 MeV) | ¥'Cs (662 keV)

Centre Centre
17% 8%
(15-19) (6.5-9.5)

If the overall system efficiency or any individual detector
efficiency is too low (or too high), consider the efficiency
values at the next HV step - review the background Criteria in
Tests (1) & (2) and the Source Criteria in Test (3). Repeat this
process if necessary.

NOTE: The Minimum Detectable Activity (MDA) is
proportional to the square root of the Background — lower
background improves (reduces) the MDA. Therefore
‘Squeezing’ a few extra source counts at the expense of a
significant background increase, will be detrimental.

Variance Testing

When the system has been set-up, a background stability test,
usually referred to as a variance test, should be performed.
This is a test to measure the deviation of the distribution of
background from a perfect Gaussian distribution. This is
equivalent to a Chi-squared test.

See Variance Test (page 5-30) for further information regarding
how to set up the variance test. The variance test result is the
variance of the counts recorded in each cycle, divided by the
mean count in all the cycles. The upper and lower variance
limits have defaults of 1.5 and 0.67. These values are always
the reciprocal of each other. The default values are based on a
recommended number of counting cycles of 25 and a cycle
period of 25 s. If the number of cycles or the counting period is
increased above these values, then the spread of values is

lower, and the limits may be reduced. Refer to Figure 7
Statistical Limits of Counter Reliability (page 9-8) for typical
limits.
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STATISTICAL LIMITS OF COUNTER RELIABILITY

P represents the probability that the observations show a greater deviation from the
Poisson distibution than would be expected from chance alone.
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Figure 7 Statistical Limits of Counter Reliability
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This section deals in detail with primary system calibration. It
includes background, source and efficiency checks on
individual detectors to check detector balance as well as overall
system efficiency. Primary system calibration by the Health
Physicist is only usually necessary on initial installation and on
a periodic audit basis. More frequent overall system calibration
checks can be quickly carried out by Technician user level
using the "Cal Check" facility (see Cal Check (page 5-35)).

For more information regarding the user roles, see Foreword
(page xv) and Menu Roles (page 5-6).

Note: Throughout this section examples are given in Bqg.
However, by first selecting nCi’s from the Options 1 Menu
(see Options 1 (page 5-8)) as the operating units, all values
may be entered in these units. Of course the equations
remain unchanged, though care must be taken to ensure that
the units are consistent.

Calibration Validity

The PM12 is capable of undertaking a calibration validity
check. This check will evaluate the number of days between
the last valid (PASS) calibration check. If this number of days
exceeds the maximum acceptable recalibration interval, then
the PM12 will put itself "Out of Service" (see Out of Service
(page 5-94)).

To define the period between calibrations checks, set the
"Calibration Required Interval” parameter in Params 1 (page 5-
13).

If the user "Fails" the calibration check, then this is not treated
as a calibration, and is disregarded when assessing whether the
PM12 is within its recalibration interval.

Equipment Required

1. A radioactive source of known nuclide and activity,
which is found within typical contamination to be
monitored. The PM12 is designed to monitor
radioactivity on the surface of the body to levels less
than 400 Bq (11 nCi) of ®°Co, as well as quantify
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significantly larger activities, up to in excess of 5 MBq
(130 uCi). Since the PM12 has a very linear response
to activity, any source of activity between 185 kBq (5
uCi) to 400 kBq (11 uCi) range may be used. Long
count times will be required for small sources to
maintain statistical accuracy against adverse
background influences.

2. A source holder, to securely retain the source for
positioning within the portal.

3. A generic USB printer, (e.g. Epson LX300)

Preparation for Calibration

First the user must enter the Calibration Menu (page 5-35).
Select HV Scan (page 5-41) and check the detector HV’s are
set correctly for the Calibrating isotope. If these are not
known, they must be determined as described in Detector HV
Selection (page 9-3) before proceeding with the calibration.
The PM12 is then ready for calibration.

Calibration

Ensure the background is stable and any calibration sources are
well away from the PM12 (at least 20 feet).

1. Ensure the portal is empty and the unit is on and ready.

2. Login to the Administration mode, using the Health
Physicist role (see Gaining Access to the
Administration Mode (page 5-3)).

See Cal Check (page 5-35) for more information.

To check the calibration, the Cal Check button is selected. This
does not allow the calibration factor to be changed, but a
comparison is made between the old and new factor.

To recalibrate the instrument, i.e. adjust the calibration factor
for a particular nuclide, the Calibrate button is selected.

The calibration process should be repeated for a number of
nuclides that would be found in typical contamination. As a
minimum, a calibration to both **’Cs and *°Co should be
undertaken.

Notes: Ensure that each source is at least 20 feet away from the
PM12 during the background measurement.

At the end of the calibration, the user is prompted to PASS or
FAIL the calibration. If the result is not within 15% of the
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Calibration mixes

Thermo Fisher Scientific

Calibration Procedure

reference values in table below — it may be appropriate to FAIL
(or Cancel) the calibration.

®Co 1¥7cs 1%3Ba *Co Co-Win
(1.2 MeV) | 662 (356 keV) | 125 -%Co
keV) keV)
Centroid | 17% 8.5% 11.8% 4.6% 7.1%
7.5¢cm 21% 11% 15% 6.5% 9.3%
(3"
Foot 41% 21% 26% 15% 16%
(contact)

See Specification (page 3-1) for more information regarding the
various PM12 types.

NOTES: If the efficiency is very different from the expected
value and the background is stable, perform an HV scan (see
Performing the HV Scan (page 9-4)) and repeat this
procedure.

The Instrument Configuration Report (See Reports (page 5-
48)) will provide a hard copy of the set-up and calibration
results.

Calibration for Other Nuclides

See HV Scan (page 5-41) for more information.

Efficiency factors for other nuclides and mixtures of nuclides
can be defined in a similar manner to that for ®*Co described in
Preparation for Calibration (page 10-2. )Before calculating
efficiency factors for new nuclides, it would be advisable to
verify those for ®°Co and / or *¥Cs, ensuring that the PM12’s
detectors are functioning correctly.

If low energy nuclides need to be monitored such as *’Co, then
it may be necessary to undertake an HV scan for that particular
nuclide. Follow the procedure described in Performing the HV
Scan (page 9-4), specifically for the Figure of Merit method
(see Figure of Merit (FOM) method (page 9-6)), in order to find
the best operating voltage.

The PM12 will allow "calibration streams" to be set, which will
include a number nuclides and their associated percentage in
the mix. The PM12 will take account of the respective
efficiency of the nuclide and the percentage, to evaluate the
overall efficiency of the PM12 to the mix. Note that even when
the PM12 is calibrated to a single nuclide, such as **Cs, this is
still treated as a single nuclide stream. Only those nuclides to
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If Background Values Vary
by More Than 30%

If Nuclide Count-Rate
Outside Required Value
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which the PM12 has been calibrated, may be included in the
mix.

Calibration Selection (page 5-40) shows how to create the mix
for a new calibration stream.

It is not essential that the percentage of all the nuclides entered
adds up to 100 %. In this situation, the PM12 will assume the
unidentified percentage is due to undetectable nuclides, such as
**Fe, and adjust the overall percentage efficiency to the mix
appropriately.

Troubleshooting (Calibration)

CHECK IMMEDIATE AREA AROUND PM12 FOR A
LOCAL SOURCE OR DIRECTIONAL BACKGROUND
FIELD "SHINE".

The background operating voltage may be adjusted in steps of
25 V for a particular detector in order to increase or decrease
the background response to be more consistent with the other
detectors.

HOWEVER ANY ADJUSTMENT OF THE VOLTAGE
WILL INVALIDATE THE NBR MODE AND *°Co
WINDOW, WHICH MUST BE SET USING THE METHOD
DESCRIBED IN Selection of Detector Operating Parameters

(page 9-3).

If only one of the detectors is outside the required value,
change the relevant HV setting as described in the previous
section.

AGAIN, ANY ADJUSTMENT OF THE VOLTAGE WILL
INVALIDATE THE NBR MODE AND ®°Co WINDOW,
WHICH MUST BE SET USING THE METHOD
DESCRIBED IN Selection of Detector Operating Parameters
(page 9-3).

Significant deviations form the expected efficiency indicate a
faulty detection assembly, and remedial action should be taken.
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chapter 11 Maintenance and Trouble

Power-up Screens

Self Test Screens

Thermo Fisher Scientific

Shooting

Fault Messages

The fault messages produced whilst in the application are
directly controlled by the software written by Thermo Fisher
Scientific whereas errors reported from the motherboard Bios
or the Window’s operating system will be supplier dependent.

On switching ON the screen will remain blank for several
seconds whilst the Bios carries out basic checks on the
motherboard. The screen will eventually show scripting which
details the progress of these initial tests. Should a fault be
found the process will halt with the fault/error detailed. This
should be recorded and reported to Thermo Fisher Scientific’s
service department. The equipment cannot be used until the
fault is removed.

It must be noted that a failure of the LCD backlight module will
leave the display blank even though "boot-up™ is taking place
correctly.

In a normal boot-up the Bios’ sequence of tests will be
followed by loading the operating system from the disk drive,
signalled by the Thermo Fisher Scientific log screen. Any
failure here will result in a "blue™ screen. Again you will need
to contact Thermo Fisher Scientific’s service department if this
does occur.

Finally the application software will be loaded and the PM12
User screen will be displayed.

The application is entered with tests to verify the detection
components are working correctly. Should a failure occur
during these initial checks then the "Out of Service" message
will appear on the message bar and one of the following will be
displayed on the message bar:

1. Unable to set detector alarms

2. Database Offline

3. Unable to Configure Detector Subsystem
4. Invalid Language Setting
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5. Default Calibration has no Alarms

6. Configured Error

7. Failed to Retrieve Sound Data From Database
8. No Default Calibration Selected

9. X-Channel Failure

10. X-Channel Failure Accessing Node {0}, ID {1}

If one of these messages occurs, a fault with a peripheral device
is indicated. Normal operation of the PM12 can be continued
when action has been taken to rectify or circumvent the
problem.

PRINTER NOT ACCEPTING DATA - The printer refused
to accept data for over ten seconds. This may be due to the
printer being disconnected, off-line or turned off. Check the
printer and the connection to the PM12 (see Network
Communications (page 3-6)).

Whilst the PM12 is in Background Checking mode, certain
aspects of the instrument’s operation are tested repeatedly. If a
fault is detected, the PM12 will display the appropriate message
as follows:

1. Amplifier Failure
Amplifier Counter Failure
Amplifier Counter Overflow
Amplifier HV Over Current
Amplifier HV Over Voltage
Amplifier HV Under Current
Amplifier HV Under Voltage
Amplifier Dead Time Saturation
Amplifier EEPROM failure

. Front Lamp Control Failure
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. Rear Lamp Control Failure

[EEY
N

. X-Channel Failure
13. X-Channel Failure Node {0}

The fault messages produced whilst in the application will,
typically, result in the "OUT of SERVICE" and "Critical Error"
messages being displayed. Reference to OUT OF SERVICE
(page 5-94) may assist to clear this fault and allow continued
operation.
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Access to Electronic
Chassis
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An extreme failure may result in the Window’s "blue" screen
halting further activity. This will require rebooting the
software. However, continued occurrence of this fault would
suggest a serious problem that needs reporting to Thermo
Fisher Scientific’s service department.

Servicing of the Electronic Assemblies

The Assembly 11705184 contains the Power Supply module
and isolator, assembly 11705186 contains the HV & Amplifier
modules, assemblies 11705182A/B contain the annunciators,
assembly 11705181contains the Charger PCB, Main Controller
boards and voltage distribution card. Mounted on the front
corner panel is the Display assembly 11705210.

NOTE: AS A MATTER OF GENERAL ELECTRICAL
SAFETY AND FOR CONTINUED EMC PERFORMANCE,
ANY EARTH TAGS, WIRES, CONNECTORS OR COVERS
REMOVED FROM ANY PART OF THE PM12 IN THE
COURSE OF SERVICING, MUST BE REFITTED. CARE
SHOULD BE TAKEN AT ALL TIMES NOT TO SHORT
THE BATTERY TERMINALS.

NOTE: THERE ARE NO DANGEROUS VOLTAGES IN
THIS COMPARTMENT.

HOWEVER IT IS WISE TO SWITCH THE UNIT OFF
AND TRIP THE PM12 ISOLATOR TO ‘OFF’ BEFORE
DISCONNECTING ANY CABLES OR REMOVING
CARDS.

INMREMEMBER THE BATTERIES ARE STILL
CONNECTED!!!

To gain access to the Electronics Chassis 11705181
components the Main corner frame must be opened. To do this
first remove the inside panel and then remove the 4 screws
securing the corner section to the main side frame. Carefully
swing the corner open to reveal the chassis.
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Removal of the Electronics
Chassis from the Corner
Frame
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NOTE: Before commencing this operation, disconnect the two
battery cables (11705227 & 5659B) to the battery controller
card found at the bottom of the electronic chassis. See picture
below.

Alternatively, see Battery - Removal and Replacement (page
11-6) for guidance.

When carrying out major Servicing work on the Electronics
Chassis 11705181, it may be advantageous to remove it from
the PM12. The chassis is quickly and easily removed from the
main frame as follows and since the assembly is complete,
stand-alone testing is also possible.

The flexible cable conduit will need to be un-hitched from the
top of the chassis, down, to allow the chassis plate to swing out
from the corner profile.
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Removal and Replacement
of the Power Supply
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Disconnect the following cables from the boards:
1. LVDS cable 11705228 and earth

Backlight cable 11705229

Touch Screen cable 70278KF

PSU cable 11705233

Keyswitch cable 11705234

USB cables on SKB7, 8 of 5691A

12C cable 11705207

X-channel; cable 11705220

I/O cables 11705208 and 2xx

10. Loud speaker cable 11705242

11. The network cable in SK10 of 5691A is removed

The Electronics Chassis is now freed by removing the three
retaining nuts securing the chassis to the panel.

© 0o N o g bk~ wDdh

Holding the assembly by the heatsink will allow the assembly
to be with-drawn in a clockwise movement and be lifted clear
of the Main Corner Frame.

When refitting the Electronics Chassis 11705181 into the Main
Corner Frame, ensure:

e All the cards are securely screwed down.

e The ETX assembly and heatsink are correctly fixed.
e The disk drive cable is correctly fitted.

e All three fixing bolts are fitted and tightened.

e All cables are returned to their associated plugs/sockets
connecting battery cables 11705227 & 5659B last.

e All earthing points are restored.

e Restore the cable harness to its original wrapped
condition.

IMPORTANT: BEFORE ANY WORK STARTS ENSURE
THAT THE MAINS SUPPLY IS DISCONNECTED FROM
THE PM12 AND THE PM12 IS POWERED OFF.

The mains power supply for the PM12 is mounted in the top
plinth section of the main frame.

Having first disconnected the mains supply and removed the
cover from the top plinth locate the PSU assembly. Two bolts
retain the assembly, one of which needs the protective lid to be
removed for access to.
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Power Supply Replacement
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Adjustment of PSU

Mains Inlet/Filter & Isolator

Battery - Removal and
Replacement
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Remove the connections of cable 11705233 (output) and the
earth strap to the CEP to extract the assembly for repair on the
bench.

On the PM12C the AC spur connection will need parting before
removal of the assembly.

The Power Supply module contains dangerous high switching
voltages and is not user serviceable. It should be returned to
Thermo Fisher Scientific’s service department for repair or
replacement.

Ensure the correct type of replacement power supply is used
(See Recommended Spares List (page 12-1)). Replacement of
the Power Supply is the reverse of the removal procedure. If
the Power Supply is thought to be faulty it should be replaced
with an identical unit (See Recommended Spares List (page 12-
1)). Replace the connections ensuring all the clamping screws
are tight and all GROUND/EARTH connections are made.
Ensure the cover is replaced to protect the user from any high
voltages.

There is no PSU adjustment.

In the event of either part requiring replacement, it must be
replaced with a unit of identical type. When re-connecting the
mains wiring, ensure the mains inlet earth connection is made
securely to the Central Earth Point (CEP). These requirements
are mandatory and necessary for continued EMC performance
and user safety.

CARE SHOULD BE TAKEN AT ALL TIMES NOT TO
SHORT THE BATTERY TERMINALS or DAMAGE THE
FOOT DETECTOR WHILST THE FOOT TREAD PLATE
IS REMOVED.

The battery is a sealed lead/acid jelly type construction and
does not require regular maintenance. Batteries should be
periodically tested for capacity and will probably need
replacing after 3-4 years. If however, it requires replacement,
proceed as follows:

1. Switch off the power, switch off the PM12.
2. Remove the two inner panels.

3. Remove the foot tread plate by undoing the 14 fixing
screws and lifting one side up to allow withdrawal from
the frame.

Thermo Fisher Scientific



Issue: 3 Maintenance and Trouble Shooting

4. Remove the right-hand reinforcing strut to gain access
to the battery compartment lid.

5. Remove the retaining screws on the battery
compartment and lift the covering lid off.

6. The battery may be tilted out to reveal the connecting
cables.

7. Disconnect the thermistor assembly from the negative
BLACK terminal marked ‘-, taking care not to short it
to the “+’ terminal.

8. Disconnect the red wire from the positive RED ‘+’
terminal taking care not to short it to the terminal.

9. Remove the battery. Dispose of it safely as required.
The battery should be replaced only with one of a
similar type or operation of the PM12 may be impaired.

When refitting the battery, make sure the mounting bracket is
properly secured. Reconnect the red wire to the RED +
terminal first.

Reconnect the thermistor card to the BLACK - terminal last.
Failure to do this may impair charging control and may lead to
premature battery failure.

The battery contains hazardous substances; please take
care to dispose of the old battery in accordance with your
local regulations — in Europe Directive 2006/66/EC.

Hard Disk Drive Removal ~ The Disk Drive is situated near the top of the Electronics
and Replacement  Chassis.

Switch off the power and remove the electronic chassis as
described in Removal of the Electronics Chassis from the
Corner Frame (page 11-4).

The disk may be removed with the chassis in situ but care will
be needed in refitting the holding screws .

Disconnect the ribbon cable 11705206; remove the four screws
and washers securing the drive to its anti-vibration mounts.
The disk is now free to be removed from the Electronics
chassis.

Replacement of the Hard Disk  Replacement of the disk is the reverse of the removal
procedure. Should the disk be thought to be faulty it should be
replaced with an identical unit (See Recommended Spares List
(page 12-1)) preloaded with all necessary software.

When the instrument is first started with the replacement disk
the application will signal "out of service" because of missing
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calibration data or has unprogrammed amplifier node
addresses. Since node addresses are different for each
machine, the hard drives are set up generically and must be
completed using this procedure before the instrument can be
operated.

This document describes the necessary steps to complete setup
of the hard drive. You will need a USB Keyboard to complete
this process. Make sure that the PM12 Dongle is installed into
one of the USB ports during this process.

Setup Instructions
I. Node Address Settings

1. Power up the PM12 system using the keyswitch. Please
note, errors will be displayed on the instrument screen
until the steps outlined in this document are completed.

If the windows “found new hardware” box appears,
press “cancel” on the screen and the instrument will
continue to boot.

When the system fully boots, “Out of Service” will
appear on the screen.

2. From the PM12 menu, access the Administration Mode
by pressing on the “PM12” icon in the bottom left hand
corner of the touch screen. When the “ERROR” box
appears, choose “OK”.

3. The windows embedded login screen will appear.
Login with the following credentials:

e User name: administrator

e Password is: Omr3hT caution “0” = zero, not
the letter “O”. Note: if additional “found new
hardware” messages appear, select “cancel”.

4. From the windows desktop, double tap on the
“DeviceConfig” application. From the X-Channel
configuration screen, we will enter the amplifier
addresses. The amplifier addresses will be on a lable
for each of the two system amplifiers visible by
removing the detector panels. They are a 4 digit
number, enter them exactly as they appear.

Make note of the amplifier addresses:

Ampl Amp2 Amp3 Amp4

5. Enter the amplifier addresses into the configuration
screen as follows:

11-8 PM12 PERSONAL MONITOR Thermo Fisher Scientific



Issue: 3

Thermo Fisher Scientific

Maintenance and Trouble Shooting

a. Tap on the Device, Amp 1-4 or BattCharger that you
want to change

b. When Highlighted, tap “Change Address”

c. Enter the new address number xxxx into the “New
Address” line

d. Tap “Change Address”
e. Repeat a-d for each amplifier.

f. If the BattCharger is not automatically set to 70, set
it as this time following the same steps as done for
the amplifiers.

g. After all amplifiers and BattCharger set, tap “Save
to Config file”. Confirm the save tapping “OK”.
Note: depending on the machine options, the
barrier and Lamp box may need to be
checked/unchecked and the configuration saved as
well.

After the configuration is saved, Tap “exit” and shut
down the system, following \Standard windows
shutdown protocol.

Power down the PM12 when it is safe using the
keyswitch, and then restart after a few seconds.

The machine should power up normally, but may
require setup of alarms and calibration proceed to the
next section.

I. Alarm Set, Active Calibration and other parameters

Note: there may be default values that allow the system to
boot properly if no errors are noted on boot up. If this is the
case, refer to your specific procedures to confirm instrument
settings.

1.

From the PM12 menu, Access the Admin. “Health
Physicist” user mode by pressing on the “PM12” icon in
the bottom left hand corner of the touch screen. Select
the desired user type (Health Physicist) and tap “OK”.

The Password for Health Physicist is “HP”

You may enter the password on the screen keyboard,
then tap “enter”

From the setup screen, tap “setup”, then “alarms”

Enter values on the “Normal” and “Cobalt-60 lines.
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Switch off the power and remove the electronic chassis as
described in Removal of the Electronics Chassis from the
Corner Frame (page 11-4).

The charger PCB is situated at the bottom of the Electronics
Chassis.

Disconnect any cables, remove the four screws and washers
securing the PCB to its mounting spacers. The PCB is now
free to be removed from the Electronics chassis.

Replacement of the charger PCB is the reverse of the removal
procedure (PL3 last). Should the Charger PCB be thought to be
faulty it should be replaced with an identical unit (See
Recommended Spares List (page 12-1)).

The PCB may be removed with the chassis in situ but as
difficulty may be experienced in remounting the holding screws
this is not advised.

Switch off the power and remove the electronic chassis as
described in Removal of the Electronics Chassis from the
Corner Frame (page 11-4).

The 5691A Controller board & the 5694A 1/0 card are linked
together by SK11/PL11. Both cards will need to be removed
together to replace any one of them.

Remove all the screws retaining the PCBs to their mounting
spacers. The PCBs can now be removed from the Electronics
chassis.

Replacement of the Controller PCBs is the reverse of the
removal procedure. If the Controller is thought to be faulty, it
should be replaced with an identical unit (See Recommended
Spares List (page 12-1)).

Remember to transfer the Flash memory from the old card to
the new one as this contains all the necessary configuration data

Set the Links on the 5691A as follows:
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DC-DC Converter 5675A - Switch off the power and power down the PM12. The 5675A
Removal and Replacement ~ may be removed from the top of the Electronic Chassis
with/without removal of the latter from the corner frame.

Only two cables need disconnecting, B91918B/A & 11705231.

Replacement of the DC-DC  Replacement of the 5675A is the reverse of the removal
Converter board  procedure. Should the Controller thought to be faulty it should
be replaced with an identical unit (See Recommended Spares
List (page 12-1)).

FHT681 cards - Removal "y pNING: THE HV & AMPLIFIER PCB’S GENERATE
and Replacement  H ANGEROUS HIGH DC VOLTAGES. EXERCISE
CAUTION WHEN SERVICING, ALWAYS ALLOW THE
HV TO DISCHARGE BEFORE COMMENCING WORK.

The FHT681 cards (4 maximum) are mounted in pairs in the
top sections of the side frames behind the inner side panels.

They are protected inside a metal shield which can be removed
by undoing wing retaining nuts.

A label on the shield identifies how the cards connect with
pairs of detectors and the address of the cards.

Basically the right-hand amplifier assembly connects with
detectors on that side and the Foot detector. The Head detector,
along with the left-hand detectors, connect with the left-hand
amplifier assembly

BEFORE ATTEMPTING TO REMOVE ANY FHT681
BOARD, SWITCH THE PM12 OFF AND WAIT 1 MINUTE
FOR THE HV TO DISCHARGE BEFORE BEGINNING
WORK.

To remove any assembly from the frame, first disconnect the
ribbon cables that link the assembly to the control cards,
11705220 and/or 11705221.
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Replacement of the
FHT681HV-Amps

Changing the FHT681
Address

Setting the FHT681 Current
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Then release the MHV coaxial cables from the HV & amps
cards

With the assembly removed carefully pries each pcb from its
port after undoing the four securing screws. The remaining
interconnecting cable will also need removing.

Replacement of any of the boards is the reverse of the removal
procedure. Ensure the detector cables are matched to the
correct amplifier connector PMT1 or PMT?2 as detailed on the
enclosure label.

If any Board is thought to be faulty it should be returned to
Thermo Fisher Scientific’s service department for repair.

Replacement of any amplifier will require recording its serial
number on the relevant enclosure label and informing the
software of this new address.

NOTE: All cards MUST be linked up using the cables
originally supplied

Since removal of any card will have produced an X-Channel
error. The user will need to log-out, insert the administrator
Dongle, and log on as Administrator. You will need to connect
a USB keyboard to carry this out.

NOTE: All cards MUST be linked up using the cables
originally supplied

Since removal of any card will have produced an X-Channel
error. The user will need to log-out, insert the administrator

Dongle, and log on as Administrator (default password being
Omr3hT).

You will need to connect a USB keyboard to carry this out:
4. Select the shortcut to "DevConfig".

5. Select "Load Devices" and highlight the removed card's
address.

6. Select "Change Address" to retype the new serial
number.

7. Press "OK™" to register and "Save" to store as the new
address.

8. Exit this routine and log on as Thermo User again.

On a card exchange, it will be necessary to check the Min and
Max current levels for each detector are "50" and "200"
respectively using the HV Power mode facility. They will need
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resetting, if they are still set to "0" and "255", using the same
facility.

When these values are correctly set the application will be
able to report any detector disconnection or light leak.

LCD Display, Touch  \;/ARNING: The Backlight Inverter generates dangerous high
Screen, Touch Controller & -\ qjtages. Exercise caution when servicing, always allow the

Backlight Inverter - v/ 6 discharge before commencing work. Do not remove the
Removal and Replacement v erter from its protective screening enclosure.

Refer to assembly drawing 11705210 for details.
Switch off the power .Ensure the PM12 is OFF.

1. Remove the screws from the rear of the display housing
and remove the back-plate.

2. The back-light and Touch-screen controller cards lie
beneath removable protection covers on the back of the
display.

3. Take care in removing the connecting cables.

Thermo Fisher Scientific PM12 PERSONAL MONITOR 11-13
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Both the Touch Controller module and the Back-light Inverter
are propriety items and are not user serviceable. They should
be returned to Thermo Fisher Scientific’s service department
for repair or replacement.

1. Toremove the LCD display, disconnect all cables (3).

2. Undo the display retaining screws located round the
periphery of the metalwork.

3. Gently pull the front bezel assembly away from the
main housing and lay carefully onto a flat surface.

4. Four screws attach the LCD shield to the front bezel.

On removal the LCD and shield can be lifted from the
bezel and touch screen, itself sitting in a recess of the
plastic bezel.

6. The touch screen is not fixed to the bezel. Another four
screws hold the aluminium shield to the LCD, via
spacers.

Replacement of the LCD ~ Replacement of the LCD Display, Touch Screen, Touch
Display, Touch Screen, Touch  Controller and Back-light Inverter is the reverse of the removal
Controller and Backlight  procedure. Should any item be thought faulty they should be
Inverter  yeplaced with an identical unit (See Recommended Spares List

(page 12-1)).
It is necessary to take special care in handling the Touch Screen
and LCD, to keep all faces free of dirt and finger marks!

Annunciator Panels ~ The two annunciator panels 11705182A/B house display cards
LED’s/Switch - Removal &  5672A & 5700A and a switch assembly.

Replacement e related corner members of the PM12 will need opening to

gain access to the cards and the separate push-switch.
The switch may be removed at this point.

However to remove either pcb it will be necessary to undo the
annunciator housing from the corner frame to gain enough
access to the mounting screws.

Disconnection and removal of these items are obvious. The
LED’s are propriety items and therefore are not user
serviceable. They should be replaced with identical parts as
detailed in Recommended Spares List (page 12-1).
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Sensor Assembly
11705235A/B/C/D &
Interconnection cards
5697A - Removal &
Replacement

Start Switch, Keyswitch
and Loudspeaker -
Removal & Replacement
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The sensor assemblies are connected to the control cards via an
interconnect card 5697A. This is located at the top of each
corner frame. These in turn are ribboned to the 1/0 connectors
of the 5694A (front & rear cables).

On earlier PM12s, the front sensor blocks were linked
to one interconnect card on the LH side whilst the rear
two were linked to the RH interconnect card.

Additional ribbon cables (2) now interconnect the front
& rear assembly pairs in a LH to RH fashion.

The related corner members of the PM12 will need opening to
gain access to these cards and sensor assemblies.

The Sensor Assembly can be removed after un-wiring the leads
from its interconnect board. Two bolts retain the sensor
assembly in place on the corner member (horizontal entry).

Similarly the interconnect card can be removed by unwiring the
sensor leads and unplugging the ribbon cable(s) Either remove
the sub-chassis or the 4 retaining screws to withdraw the card.

The sensors are propriety items and therefore are not user
serviceable. They should be replaced with identical parts as
detailed in Recommended Spares List (page 12-1).

These items are unlikely to fail or need regular servicing.
However, in the event of failure, their removal and replacement
is obvious. See Recommended Spares List (page 12-1) for
component details.

WARNING: Unplug the mains lead and disconnect the
battery to avoid the PM12 switching on inadvertently as the
start switch connector is unplugged.

Detector Removal and Replacement

NOTE: The detectors are light sensitive and, because of this,
are contained in a light-tight enclosure. Care must be exercised
at all times not to damage the enclosure as subsequent damage
to the photomultiplier tube may result due to light leaks.
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CAUTION: TO AVOID LEAD CONTAMINATION, THE LEAD
PIECES SHOULD BE HANDLED WITH GLOVES.
WASH HANDS AFTER HANDLING. REFER TO THE
MATERIAL SAFETY DATA SHEET THAT
ACCOMPANIES THE LEAD.

LEAD IS AN EXTREMELY DENSE MATERIAL. SOME
OF THE LARGE PIECES OF SHILDING WEIGH UP TO
35 KGS. USE CORRECT HANDLING PROCEDURES
TO AVOID PERSONAL INJURY.

Removal

Disconnect the mains supply. Ensure the PM12 is switched
OFF

SIDE DETECTORS

1. Remove the inner panel(s) to reveal the side (6)
detectors.

2. Undo the retaining bolts to swing out the relevant
corner frame(s).

3. Undo the connecting coaxial cable.
4. Remove the holding strap.
5. Carefully withdraw the detector.
TOP DETECTOR
1. Remove the Lid panel to reveal the Head detector.
2. Remove the two lead panels sitting on the detector.
3. Remove the plastic liner.
4. Undo the connecting coaxial cable.
5. Carefully withdraw the detector.
BOTTOM DETECTOR
1. Remove the foot plate.
2. Remove the two ramp braces.
3. Disconnect the Coaxial cable.
4. Carefully withdraw the detector.

TAKE CARE THAT THE DETECTOR DOES NOT
FALL!
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Detector Replacement

Setting up Replacement
Detectors for Use

GPIO Replacement

Thermo Fisher Scientific

Maintenance and Trouble Shooting

Replacement of the Detectors follows the removal procedure in
reverse. Again care must be exercised not to break the light-
tight seals.

Once the detectors are in place, refit all spacers, straps and
panels .

Replacement detectors or detectors with replacement PMT’s
will need to be set for optimum performance with the Isotopes
of interest. Before determining HV’s, the Single Channel
Analyser Thresholds must be reset to their default settings or
erroneous results will be obtained (see Thresholds (page 5-45)).
Once this is done, select the detector operating point using the
HV scan procedure detailed in Selection of Detector Operating
Parameters (page 9-3).

PM12C GPIO (5707A)

Disconnect the mains supply and switch the PM12 OFF.

The interface unit is housed in assembly 11705312 found in the
roof compartment of the portal. The card can be removed from
its chassis by removing the cover and unclipping the cables on
PL1,4,5,6,8,9 and PL13.

The replacement follows the removal in reverse. Ensure the
connectors are correctly mated. Replace the lid.

PM12C Barrier Arm and Motor

NOTE: Whilst the motor actuator has a protective clutch
to limit the impact force on any obstacle it is prudent to be
aware of its ""field of play"".

Again, work on the unit with the PM12 OFF.

The barrier arm can be replaced by undoing the three retaining
bolts that secure it to the motor assembly.

The motor is accessed by removing the four corner panel
retaining bolts revealed by unlocking the relevant detector
cover. The barrier arm will need removing, as will the motor
flange (visible from the outside of the corner panel) by
removing the central fixing screw.

Removal of the motor is possible after undoing the two nyloc
nuts (rear of motor) holding the drive to the holding plate that is
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Normal Start-up (Boot-up)

Unit "dead" (will not boot
up) & charging LED is OFF

11-18

Barrier Replacement

Operation
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secured to the panel work. The attached cable can be
unplugged locally to allow complete removal of the motor.

Replacement of the Barrier motor and/arm follows the removal
procedure in reverse.

PM12C Powered Doors

There are no user serviceable items on this unit. Please contact
Thermo Fisher Scientific service department for support.

Troubleshooting (Operational)

This Section covers a number of possible operational problems,
their likely causes and possible remedial action.

WARNING: EXERCISE EXTREME CAUTION WHEN
SERVICING.

There are dangerous mains voltages around the power supply
module and very dangerous high voltages on the HV and
amplifier boards. High voltage also exists on the LCD
backlight and in the inverter enclosure. The 12 v battery stores
considerable energy, so care should be taken not to short the
terminals. Please read the cautionary notes in Servicing of the
Electronic Assemblies (page 11-3).

In general a successful start, or "boot up™ when the PM12 key-
switch is turned is indicated by:

e aseries of "System Self Test" display messages

e aseries of lamp tests , each accompanied by a "beep"
tone

e aseries of internal (invisible) self tests

e asingle chime "ding-dong" on satisfactory completion

If the display remains blank and unlit, no lamps are lit and no
sound is heard (assuming the volume has not been turned off) it
would indicate that the PM12 is "dead".

LED OFF - indicates the AC mains supply is OFF and
instrument cannot run off the battery.

1. Check the fuse on the 5660A charger PCB, FS1.

2. If the fuse is intact, the battery is probably discharged.
Check the voltage at PL4 on the charger PCB. If itis

Thermo Fisher Scientific
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below 11.2 volts, the battery is discharged and the
charging supply must be restored before further
operation is possible.

Restoring the AC mains/charging supply - should light the
LED and allow the system to run while charging the battery.

1. Check the AC mains power cord is connected.

2. Check the fuse in the mains adapter (if fitted).

3. Check the power supply is receiving the mains supply.
4

. Check the power supply output on 5660/PL4
(temporarily remove from pcb to check) - no output
indicates the internal fuse has blown and the power
supply should be replaced (see Removal and
Replacement of the Power Supply (page 11-5).

5. Check the output on PL3 of the 5660A charger PCB - it
should be greater than +12.5 volts.

Unit "dead" (will not boot LED ON - indicates the AC mains supply is ON and should be
up) & charging LEDis ON  powering the instrument while charging the battery.

1. Retry switching the unit ON.

2. Check the fuse on the 5660A charger PCB, FS1.

3. Check the battery voltage is greater than 12.5 volts.
4

. Check there is battery volts on OUTPUT connector
PL6. If no output is observed on PL6, a fault on the
Charger PCB is indicated and it should be replaced as
detailed in Replacement of the Charger PCB (page 11-
10).

5. Check the power connections from the 5660A Charger
PCB to the 5691/94A Controller boards.

6. Check the regulated +12 V, -12 V & +5 V outputs from
the DC-DC converter module 5675A. The DC-DC
module is not user serviceable and if faulty the
Converter board should be replaced as described in
Controller Boards type 5691A & 5694A Removal and
Replacement (page 11-10).

7. Switch unit OFF and replace the Controller board as
described in Controller Boards type 5691A & 5694A
Removal and Replacement (page 11-10).

8. If the PM12 is still dead after changing the Controller
board, contact Thermo Fisher Service department for
further help.
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Starts-up but Display is

"Blank" & Fails Self Tests

11-20

(no chimes)

Will not run & displays
"Out Of Service — Low
Background Counts”
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If the PM12 starts but fails to chime ("ding-dong™) within 60
seconds of being switched ON, then it has not successfully
completed the power-on Self Tests and a fault is indicated.
Observe the LCD display, if a fault message is displayed refer
to subsequent subsections. If, however, the display is blank or
the message is unintelligible, it is likely the Controller board
has a serious fault and the microprocessor has 1/0O problems or
has crashed. Replace the Controller board as described in
Controller Boards type 5691A & 5694A Removal and
Replacement (page 11-10).

The blue FAULT lamp is lit (see Fault Messages (page 11-1
)for an explanation of the fault messages). The Self Tests have
detected the background count from the detector channel is
below the Low Background Alarm value set in Params 1 (page
5-13). Proceed as follows:

1. Enter a valid password and Setup|Params 1 (page 5-13).
Check that the Low Background Alarm is not set to an
unreasonably high value for the prevailing background
condition.

2. Select Calibration|HV Scan (page 5-41) and check the
HV settings for each channel are correct.

3. Check the cable connections between the Controller
board and the HV & Amplifier pcbs.

4. Having performed checks 1 to 3 above, select
Diagnostics|Detector Bar (page 5-28), perform a 10
second count and check the faulty channel/s and note
the counts.

Zero counts in a channel usually implies a complete failure in
either the detector assembly or HV/Amplifier PCB. A few
counts suggests either reduced detector efficiency or threshold
problems in the HV/Amplifier.

1. Swap the faulty detector MHV connection from the
relevant HV/Amplifier to that of a working channel.
Perform a further 10 second count and note the counts
in each channel.

2. If the fault moves with the detector into a previously
working channel, the fault is in the detector assembly
and should be replaced as defined in FHT681 cards -
Removal and Replacement (page 11-11).

3. If the fault remains with the original HV/Amplifier
channel, the fault is in the HV & Amplifier PCB and
this should be replaced as defined in FHT681 cards -
Removal and Replacement (page 11-11).
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Will Not Run & Displays  This condition occurs when the Background activity prevents
"Out Of Service —High  the PM12 from discriminating the pre-set alarm level with the
Background Conditions"  required confidence within the Maximum Monitoring Time
allowed. Enter a valid password and proceed as follows:

1. Select Setup|Params 2 (page 5-14) and check the
Maximum Monitoring Time is set to a reasonable value.
Adjust it upward if necessary.

2. Select Setup|Alarms (page 5-18) and check the Normal
Alarm level is set to a reasonable value. Adjust it
upward if necessary.

3. Select Setup|Params 2 (page 5-14) and check the
Probability of False Alarm is set to a reasonable value.
Reduce it if necessary.

4. Select Setup|Params 2 (page 5-14) and check the
Probability of Detection is set to a reasonable value.
Reduce it if necessary.

5. Select Calibration|HV Scan (page 5-41) and check the
High Voltage settings of ALL eight detector channels
are correct.

6. Select Setup|Params 2 (page 5-14) and set a 10 second
Minimum Monitoring Time. Check the counts in all
four detector channels are reasonable for the expected
ambient background level using Diagnostics|Detectors

(page 3-3).
7. If asingle channel shows a background count

significantly greater than the other detectors, a noisy
channel or a light leak is likely. Proceed as follows:

e Swap the faulty detector MHV connection from the
relevant HV/Amplifier to that of a working channel.
Perform a further 10 second count and note the
counts in each channel. (N.B. Bear in mind the
different operating voltages).

o If the fault moves with the detector into a previously
working channel, the fault is in the detector
assembly and should be replaced as defined in
Removal (page 11-16).

8. If the fault remains with the original HV/Amplifier
channel, the fault is in the HV and Amplifier PCB and
this should be replaced as defined in FHT681 cards -
Removal and Replacement (page 11-11).

9. If all channels show a background count significantly
greater than that expected, the PM12 is experiencing an
elevated background. Proceed as follows:
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Fails Lamp or LED Tests

Fails Loudspeaker Test
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e Check the area immediately around the PM12 for
sources of any possible contamination.

e Measure the ambient background level with a
suitable survey monitor. If the background is high,
it must be reduced or the PM12 moved for normal
monitoring operation to resume.

IF THIS CONDITION PERSISTS and the background and
measurement limits seem to be reasonable, ‘frisk’ inside the
monitor cubicle for a possible build-up of contamination.

A power-on Self Test lights each lamp & LED in turn. If any
lamp or LED fails to light in sequence (except the charging
LED), proceed as follows - using Diagnostics|Sensors (page 5-
33) to re-test lamps as required:

1. Check the connections to the lamp assemblies and to the

Controller board.

2. Any device failure will need a replacement board.

If there are two lamp assemblies and neither are
functioning then a fault on the Controller board is
indicated and it should be replaced as described
Controller Boards type 5691A & 5694A Removal and
Replacement (page 11-10).

A power-on self Test produces a single chime "ding-dong"
upon satisfactory completion. If no sound is heard, proceed as
follows:

1. Enter a valid password and select System|Setup (page 5-

66), and increase the volume (as described in Setup
(page 5-66)). The speaker should produce a series of
"beeps” which gradually get louder or quieter when the
volume control is dragged.

If no sound is heard, check the speaker connection to
the Controller board.

. Since the speaker is unlikely to have failed, a fault on

the Controller board is indicated and it should be
replaced as described in Controller Boards type 5691A
& 5694A Removal and Replacement (page 11-10).
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Fails the LCD Display Test

Display Backlight Failure

Will Not Accept Valid

Thermo Fisher Scientific

Passwords

Maintenance and Trouble Shooting

A power-on self Test switches on the back-light and produces
series of "Self Test Messages and "beeps". If the display fails
to show any message, or is totally "blacked out™ proceed as
follows:

1. Check the multi-cable connections from the display to
PL5 & PL9on the Controller board 5691A.

2. If check 1 above has not revealed the problem, a fault in
the LCD module or Controller board 5691A is
indicated.

3. Temporarily connect a spare LCD module to the
Controller board PL5 & PL9 (the back-light is
required).

If the message becomes visible, the fault is in the LCD display
module. This is not user serviceable and should be replaced
(with the back-light) as described in LCD Display, Touch
Screen, Touch Controller & Backlight Inverter - Removal and
Replacement (page 11-13).

If no message appears, the fault is in the Controller board,
which should be replaced as described in Controller Boards
type 5691A & 5694A Removal and Replacement (page 11-10).

A power-on self Test switches on the back-light and produces a
series of "Self Test Messages™ and "beeps”. If the back-light
fails to light, proceed as follows:

1. Check the cabling from the back-light inverter
enclosure to PL9 on the Controller board.

Check that 5 volts appears across the pins of PL9 when the
back-light should be on. If 5 volts is apparent then a fault in
the LCD or back-light inverter is indicated. These items are not
user serviceable and should be replaced as described in LCD
Display, Touch Screen, Touch Controller & Backlight Inverter
- Removal and Replacement (page 11-13). If the voltage is
absent across the pins of PL9, a fault on the Controller board is
indicated and it should be replaced as described in Controller
Boards type 5691A & 5694A Removal and Replacement (page
11-10).

If the PM12 starts and runs but will not accept a valid
password, a fault is indicated either in the LCD Touch-pad or
the Controller board. Proceed to LCD Keypad Inoperative or
Not Aligned (page 11-24).
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LCD Keypad Inoperative or
Not Aligned

Will not Enter Background
Mode

Or Locked in Background
Mode

Locked in Measurement
Mode
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If the PM12 starts and runs but will not respond to password
entry or returns incorrect characters on the LCD display, a fault
is likely in the Controller board or possibly the keypad.
Proceed as follows:

1. Check the cable connections between the Touch screen
keypad and the Controller board. If uncertain try a
replacement cable to isolate fault.

2. Similarly check the touch control board by replacement.

3. If unsuccessful, temporarily plug a spare LCD assembly
into the control board. If this solves the problem the
original Touch-pad is faulty and should be replaced as
described in LCD Display, Touch Screen, Touch
Controller & Backlight Inverter - Removal and
Replacement (page 11-13).

4. If the problem still persists the fault is likely to be in the
Controller board 5691A which should be replaced as
described in Replacement of the Controller board (page
11-10).

If, after power-up, or after exiting from the main menu, the
PM12 displays "Cannot Measure Background - Please Exit the
Portal", a fault with the Infra Red links is likely. Proceed as
follows:

1. Check that the Links are working correctly by selecting
"Diagnostics/Sensor"”. The switch and links can be
tested for correct operation.

2. Check the continuity of the cable connecting the
Sensor(s) to the Controller board 5694A via the
Interconnect cards.

Replace the Controller board as described in Controller Boards
type 5691A & 5694A Removal and Replacement (page 11-10)
if the switches are working correctly.

If the PM12 becomes stuck in a monitoring cycle with the
display showing "Count Time Remaining xx seconds™ it is
likely that microprocessor has crashed. Power down and check
again. Continual crashing may indicate that the Controller
board needs replacing as described in Controller Boards type
5691A & 5694A Removal and Replacement (page 11-10)
possible that the hard disk may have suffered some damage in
this area of the program. If the problem persists even after
changing the Controller board a new disk should be considered.
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USB Output Data is
Corrupted

Barriers will not OPEN/
CLOSE

Unreliable Door Operations

Thermo Fisher Scientific

Maintenance and Trouble Shooting

If USB data output from the PM12 to a serial printer, or
external computer, contains spurious characters, or is corrupted
in any way, check the following possible causes:

1. If no output whatsoever is received, check the data
cable connections (see Displays (page 3-4)).

2. If aUSB printer is involved, perform a printer self-test,
to determine whether the printer itself is at fault.

The following section applies to PM12C only.

If the entry Barrier fails to Close UP or DOWN, then select
the Diagnostic/Barriers (page 4-6) function to exercise the arm.
Should this be successful, then check that the front barrier has
been Enabled and Closed for one of the three options.

If un-successful, then it will be necessary to verify that power is
reaching the motor by examining the voltages on the motor
connector when it is asked to close/open (see Params 3 (page 5-
17)). If power exists, the motor assembly needs examining to
decide whether the motor itself is at fault or the integral
microswitches are damaged/ misaligned.

If no problem is found with the motor assembly and its cabling,
then suspect the GP1O card. Replacing the 5707A should
resolve the fault.

If the Powered Doors malfunction, then use
Diagnostic/Barriers (page 4-6) function to exercise the doors.
Should this be successful, then check that the rear doors have
been enabled.

If unsuccessful, then it will be necessary to exercise the doors
via the integral controller found in the rear left hand corner
section of the main PM12 frame. See Appendix A Automatic
Folding Door System, section Functions of electronic BDE-
E9.2 for key functions panel (reproduced below):
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1% level (operating modes)

Key functions:

One-way operation
RECORD + RECORD

Winter mode /;"

\} TIME DELAY

Automatic mode D
0 OPEN SPEED
40

ol Z LOCK TIME *

. NINTER
Continuously open O‘;:'émNG

Locked CLOSING Ml--"‘j O

Programming SPEED

Programming increment down q &

Programming increment up

VAEl1gH%O

In the normal state, one LED should be lit.

CLOSED or

If this is not the case and a LED is flashing, then please refer to
Appendix A Automatic Folding Door System, section Status
and Fault Signals to identify the fault mode. Thermo Fisher
Scientific Service department will need to be contacted for
assistance.

If the LED correctly registers the status of the door, e.g. OPEN,
then pressing the Close button will close the door and
illuminate the closed LED. If this is correctly happening, then
suspect a problem with the GPI1O (5707A) card and its
interconnection cables.

IT ISIMPORTANT THAT THE USER LEAVES THE
DOOR IN A CLOSED POSITION AFTER USING THIS
CONTROL PANEL OR OPERATION FROM THE PM12
APPLICATION WILL BE INHIBITED. SIMILARLY, IF
IN DIAGNOSTICS AND THE DOOR IS OPENED,
OPERATION FROM THE REKORD CONTROL PANEL
IS RESTRICTED.
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Chapter 12 Spares List

PM12C only
PM12C only
PM12C only
PM12C only

Thermo Fisher Scientific

Recommended Spares List

The following spares are recommended on the basis that first-

Spares List

line service is best performed by changing modules.

ETX CONTROLLER BOARD

I/0 EXPANSION BOARD

PM12C CPIO CONTROLLER CARD
ETX PROCESSOR

SECURITY DONGLE

BATTERY CONTROLLER BOARD
HV & AMPLIFIER BOARD (FHT681)
TOUCH SCREEN

TOUCH-SCREEN CONTROLLER
BACK-LIGHT INVERTER

PWR MODULE

PUSH BUTTON

SENSOR INTERCONNECT BOARD
PHOTOELECTRIC TRANSMITTER
PHOTOELECTRIC RECEIVER
DYNODE CHAIN

PM12C POWERED DOOR
BARRIER ARM MOTOR

BARRIER ARM

GPI10 CARD

Spares List
ETX CONTROLLER BOARD
1/0 EXPANSION BOARD
DC-DC CONVERTER
ETX Processor
Replacement HDD + OPERATING SYSTEM
5-WAY LED CLUSTER
MIMIC DISPLAY
BATTERY CONTROLLER BOARD
BATTERY TEMPERATURE SENSOR
SENSOR INTERCONNECT BOARD
SENSOR F-LH ASSEMBLY

5691A
5694A
5707A
702695PE
A92169/C
5660A
425430223
702633ND
702632ND
702549ND
702473KJ
11705187
5697A
702742ND
702743ND
A3-54040
11705326
702847)B
11705321
5707A

5691A
5694A
5675A
702695PE
AE0232A
5672A
5700
5660A
5659B
5697A
11705235/A
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PM12C only
PM12C only
PM12C only
PM12C only

SENSOR F-RH ASSEMBLY
SENSOR R-LH ASSEMBLY
SENSOR R-RH ASSEMBLY
SEALED BATTERY

HV & AMPLIFIER BOARD (FHT681)

SCINTILLATION DETECTOR
LOUDSPEAKER

PWR MODULE AC/DC

121" TFT LCD

BACKLIGHT INVERTER
IC/MEM SDRAM 256MB
COMPACT FLASH
TOUCH-SCREEN CONTROLLER
TOUCH SCREEN

PUSH BUTTON

DYNODE CHAIN
KEYSWITCH

PM12C POWERED DOOR
BARRIER ARM MOTOR
BARRIER ARM

GPI10 CARD

Drawings List (by Assembly)
PM12 FAMILY TREE
(See attached Diagram at back of

document)
DYNODE CHAIN

42543-0223 HV & AMPLIFIER BOARD

5659B TEMPERATURE SENSOR
BRD

5660A BATTERY CONTROLLER
BRD

5672A 5-WAY LED CLUSTER

5675A DC-DC CONVERTER BOARD

5691A ETX CONTROLLER BOARD

5694A 1/0 EXPANSION BOARD

5697A SENSOR INTERCONNECT
BOARD

5700A MIMIC DISPLAY

5707A PM12C GPIO CARD

PM12 INTERCONNECTION

DIAGRAM

(See attached Diagram at back of

document)

PM12 OUTLINE DRAWING

11705235/B
11705235/C
11705235/D
503073KJ
425430223
5678A
11705242
702473KJ
702548ND
702549ND
702627PD
702275KM
702632ND
702633ND
11705187
A3-54040
702663KG
11705326
702847)B
11705321
5707A

11705191

A3/54040
42543/0223
C91794/B

C91799/A

D91956/A
C91965/A
E92148/A
E92219/A
C92234/A

D92266/A
E92341
11705190

11705270

Issue: 3
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(See attached Diagram at back of

document)

PM12C ASSEMBLY 11705301/350
DRAWING

PM12C INTERCONNECTION 11705325
DRAWING

Accessories List

CALIBRATIONJIG AEO0215A
SECURITY DONGLE A92169/A
CHECK SOURCES details on request
Dot matrix printer AEQ210A
Barcode reader Details on request
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Chapter 13

MCi

A

Beff

Bq
Bsum
C

CAct
CCM
Ccps
Ceffect
Ci

CPM

D

DL
dpm

E
Egress
F

FOM
Health Physicist

HP

HV

Ingress

kBqg

Keyboard Emulating
Id Provider

L

LAM

LCD

Thermo Fisher Scientific

Glossary of Terms:

Glossary of Terms

micro-curie

Attenuation Factor or amps

Effective Background while Monitoring
Becquerel

Total Average Background Count Rate
Counter(s)

Contamination Alarm Level

Cobalt Coincidence Monitoring
Contamination Alarm Count-rate
Effective Alarm Count rate

Curie

Counts per minute

Door(s)

Detection limit

Disintegrations per minute

Efficiency Correction Factor

Act of Exiting

Probability of False Alarm

Figure of Merit

Person, Persons or Team responsible for setting up day-to-day
running and maintenance of the PM12

Health Physicist

High Voltage

Act of Entering Keyboard Emulating Id Provider
kiloBecquerel

Another term for USB Barcode Reader

Lead

Large Articles Monitor
Liquid Crystal Display

PM12 PERSONAL MONITOR
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Glossary of Terms: LED

LED
LVvD

MAct

mCi

MDA

NBR
NE110 equivalent
nCi

NORM

P

PCB

pCi

PM

PoFA
Quickscan

RAct
RCC
SAM
Technician

tB
Tcal
ThermoFisher

Tmax
Tmin
Tmon
User
\Y
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Light Emitting Diode

Low Voltage Directive

Minimum Detectable Activity

Milli Curie

Minimum Detectable Activity

Natural Background Reduction

Term referring to a specification of plastic
nanocurie

Naturally Occurring Radioactive Material
Probability of Detection

Printed Circuit Board

picocurie

Personnel Monitor or Portal Monitor
Probability of False Alarm

Method used to identify, within the monitoring time (see
Tmon), whether the article is either “clearly” contaminated or
clear, referred to as “real-dirty” or “real-clean”

Activity of Contamination
Residual Contamination Count
Small Article Monitor

Personnel who normally repair and maintain the instrument in
working condition

Background Update Time
Calculated Monitoring Time

Personnel who are general users of the system and normally
carry out routine diagnostic and test functions

Maximum Monitoring Time

Minimum Monitoring Time

Actual Monitoring Time

Anyone associated with or operating the instrument.
voltage
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Index

A
A 65
Actions 5-65

Adjustment of PSU  11-6
Administrator Mode  5-1
ALARM Acknowledge 5-91
Alarm Check  5-32

Alarm Display  5-90
ALARM Result  5-89
AlarmCheck Report  5-49
Alarms  5-18
Alpha-numerical Functions  5-2
Archives  5-65
Attenuation  5-46

B

Background Change during
Measurement  5-86

Background Report  5-50

Barriers 5-34

Battery 5-20, 5-34

Beff 6-3

Bsum 6-3

Button Types 5-3

C

CAct 6-4

Cal Check 5-35

Calibration Procedure  10-1

Calibration Report  5-53

Calibration Selection  5-40

Camera 5-80

Cameras 5-28

Ccps 6-4

Ceffect 6-4

Changes to the Normal
Background Monitoring
5-75

Changing the FHT681 Address
11-11

CLEAR Result 5-88

Configuration Report  5-54

Counts 5-30
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PM12A/B 00L E, AM12A/B 0L E, FM12A/B 10L E
FINISHED ASSY V12
A92160/C
DONGLE, PROG'D
92097 I T T I T T 1
SOFTWARE 11705170A/8
A92253/1 GENERAL ASSY PM12 PM12 LEAD BASIC PM12 LEAD ADDITIONAL PM12 LEAD WINGS PM12 LEAD TOP 5678A AEO215A
KEYRING LABEL A92095 PM12 BASIC LEAD KIT 0.5" PM12 ADDITIONAL LEAD KIT PM12 WING LEAD KIT PM12 TOP LEAD KIT SCINT DETECTOR ASSY CALIBRATION JIG ASSEMBLY
INTERCONNECTION DIAGRAM SOFTWARE APP BELOW) | (SEE BELOW) | (SEE BELOW) | (SEE BELOW)
11705190 TSB746 — — D — _—— _——
TEST SPEC
[
11705121 | 11705182/A | 11705184 | 11705012
PM12 FRAME ASSEMBLY TOUCH SCREEN ASSEMBLY ELECTRONIC CHASSIS ASSEMBLY ANNUNCIATOR LH ASSEMBLY PM12-PSU ASSEMBLY TCH SCRN BLANKING COVER TOP/BOTTOM LEAD SHIELD
(A VERSIONS ONLY) 11705223 (B VERSIONS ONLY) 11705108 (A VERSIONS ONLY)
11705166 | 11705042 -
| 11705188 — ANNONGIATOR COVER CHASSIS (PSU) PIVOT BUSH
LCD SUB ASSEMBLY CONTROL BD CHASSIS 11705224 BLANKING COVER STOP BRKT 11705192
| 11705073 | 11705027 | 11705205 | 11705187 MAINS INLET COVER (B VERSIONS ONLY) | LOGO LABEL PM12 CORNER COVER
SIDE FRAME FAB STAGE 2 CORNER SECTION | 11705228 HEATSINK MODIFICATION PM12 PM12 ANNUN PUSHBUTTON ASSY 11705232
CABLE ASSY LVDS-TOUCHSCREEN |_ 11705194
11705070 | 11705029 | 11705206 | 11705201 CABLE ASSY MAINS USB/RJ45 CONN BLANKING PLT LABEL MAINS PM12
[ SIDE FRAME FAB STAGE 1 CORNER SECTION ANNUNCIATOR | 11705229 CABLE ASSY PM12-HDD-5691A LHS GRAPHIC OVERLAY 11705233 (B VERSIONS ONLY) 117051905
CABLE ASSY-TOUCHSCREEN COMMS —
| 11705047 | 11705231 | 11705230 CABLE ASSY PSU-5660A LABEL KEYSWITCH PM12
11705016 TOPLID D92038 CABLE ASSY DC-5694A-5660A CABLE ASSY 5672A-5700A 11705185 0519
SIDE FRAME BACKPLATE — — |_11705107
| 11705048 LCD MOUNTING COVER | 11705243 |_5672A PM12-BATTERY ASSEMBLY LOGO LABEL PM12 SIDE PANEL
11705219 FOOT TREAD PLATE D92039 CABLE ASSY 5660A-5694A 5 WAY LED CLUSTER BOARD 11705227
SIDE FRAME LOWER PLATE B D91956/A CABLE ASSY BATTERY-PM12 — 11705207
| 11705266 TOUCH SCRN PCB EMC COVER B91918/A FGA L seo2n CABLE ASSY-PM12 12C CABLE 1
11705020 CORNER SECTION LCD/BLANKING FAB D92040 [~ CABLE ASSY POWER PSU - PCB X-CHL
BOTTOM LEAD SUPPORT BACKLIGHT PCB EMC COVER C91955/1 BATTERY FUSE BOARD | 11705208
11705062 A92083/A = P.C BOARD MACHINING CABLE ASSY-ANNUNCIATOR INTERCONNECT
|- 11705021 D92050 | HDD+OPERATING SYSTEM C92196/A
SIDE FRAME INSERT CORNER SECTION LCD I~ MONITOR BEZEL |_B91957 GA | 11705214
| B92054 CIRCUIT DIAGRAM CABLE COAX MHV-PET 650mm
| 11705060 11705265 B92318/A HDD SUPPORT BRACKET C92195/1
TOP DETECTOR SHELF TOUCH SCRN PIVOT BKT - 5700A P.C BOARD MACHINING 11705215
KEYSWITCH EARTH LEAD ASSY S VENT & MIMIC BOARD [~ CABLE GOAX MHV-PET 1230mm
| 11705083 5601A 92197
e R SHELF COVER PLATE PM12 ETX BASEBOARD D92266/A sosop | CRCUIT DIAGRAM | 11705216
[ GA CABLE COAX MHV-PET 1810mm
|— 11705088 | 11705109 BATTERY TEMP SENSOR
| 11705061 FLOOR SUPPORT OUTER TOUCH SCREEN CHASSIS FRONT _295148”'\ D92265/1 | 11705217
DETECTOR SHELF 11705150 11708111 - [~ P.C BOARD MACHINING €91794/8 CABLE COAX MHV-PET 800mm
- — GA
| 11705080 BATTERY BOX TOUCH SCREEN CORNER SECTION | E92147/1 |_ C92267 | 11705218
SIDE FRAME ANGLE LH P.C BOARD MACHINING CIRCUIT DIAGRAM Ca1793/1 CABLE COAX MHV-PET 2810mm
— SEnaor) I~ TOUCH SCREEN BACKPLATE E02149 JE e
| 11705081 SENSOR BOARD CHASSIS —_ | 11705182/ A91795 [
SIDE FRAME ANGLE RH CIRCUIT DIAGRAM ANNUNCIATOR RH ASSEMBLY CIRGUIT DIAGRAM CABLE ASSY 5694A-AMP X COMMS
11705033 11705113 11705221
11705100 o INDEXING BUSH [ 5694A [
"~ BRACKET TOP LEAD HOLDING BRACKET 1/0 EXPANSION BOARD | _ 11705042 | 11705186 CABLE ASSY INTER-AMP X COMMS
|_11705116 ANNUNCIATOR COVER PM12-FHT681 ASSEMBLY
|- 11705074 TOUCH SCREEN BRACKET E92219/A L _(1:1A7B0L5§3\ZSSV PAIRED-AMP X COMMS
LOWER PLINTH FAB |— 11705117 GA _égf;}AsVzNUN PUSHBUTTON ASSY éi.?zh’JéLOSURE
TOUCH SCREEN SURROUND FRONT E02218/1 |- 11705234
| 11705023 11705200 I F e SaARD MACHINING | 11705200 11705235/ CABLE ASSY KEYSWITCH
LOWER PLINTH SHELL I TOUCH SCREEN SURROUND TOP RHS GRAPHIC OVERLAY [~ SENSOR ASSY FRONT LEFT |— 11705240/1 (A VERSIONS ONLY)
11705025 L_E92220 11705230 TOUCHSCREEN SPACER BOTTOM
— 11705210 CIRCUIT DIAGRAM — ! 11705050/1
LOWER PLINTH BRACKET - CABLE ASSY 5672A-5700A - |- 11705240/2 (A VERSIONS ONLY;
TOUCH SCREEN SURROUND BOTTOM se60n . SENSOR HOUSING LH TQUCHSCR(EEN SPACER TOP )
11705084 — —
— 11705211/1 BATTERY CONTROLLER BOARD 5 WAY LED CLUSTER BOARD |—11705052/1 11705242
LOWER PLINTH SUPPORT ANGLE — —
TOUCH SCREEN CHASSIS TOP SENSOR HOUSING CAP LH CABLE ASSY SPEAKER
11705085 Do1799/A L 2o 11705236 11705245
LOWER PLINTH FORK ENTRY 1170521112 FGA GA — -
TOUCH SCREEN CHASSIS BOTTOM C91955/1 LABEL FRONT LEFT SENSOR NETWORK BRACKET
11705086 D91798 -
- 11705213 — P.C BOARD MACHINING 11705235/8 11705246
LOWER PLINTH SPACER — . — —
BRACKET P-C BOARD MACHINING 91057 SENSOR ASSY FRONT RIGHT DETECTOR STRAP ASSY
|- 11705075 L_co1800 " CIRCUIT DIAGRAM
TOP PLINTH FAB CIRCUIT DIAGRAM | 11705050/2 | 11705247
L s700A SENSOR HOUSING RH CABLE ASSY-SENSOR INTERCONNECT
| 11705024 _g‘g -'EQ: CONVERTER 7 SEGMENT & MIMIC BOARD |_11705052/2 11705248
TOP PLINTH SHELL : D92266/A SENSOR HOUSING CAP RH |~ CABLE ASSY-FRONT SENSOR TO CHASSIS
L_ 11705026 C91965/A GA L 11705237 11705249
2w UPPER PLINTH BRACKET —l —l [ GA D92265/1 LABEL FRONT RIGHT SENSOR [ CABLE ASSY-SENSOR I/0 REAR
2= [~ P.C BOARD MACHINING
gzg | 11705076 PM12 LEAD BASIC MIZ L A T 1+ | cotgea |_11705235/C | 11705267
w : Z COVER INNER ASSEMBLY | PM12 BASIC LEAD KIT (0.5") (11705079) P.C BOARD MACHINING L_C92267 SENSOR ASSY REAR LEFT LABEL - DETECTOR REMOVAL
tze (11705078) CIRCUIT DIAGRAM 11705258
£5: i 11705011 11705013 — CReUT DIAGRAM 5697A [~ SENSOR HOUSING Li [ LABEL - BATTERY ENCLOSURE
2 INNER SIDE COVER —
£ ﬁ g £ | |- TOP LEAD SHIELD | L CENTRE LEAD SHIELD SENSOR CONNECT BOARD 1170505211 11705259
z [ L -
o2%ag | 11705090 LABEL - FHT AMPLIFIER R/H
2255 COVER OUTER ASSEMBLY 11705013 Co2234/A SENSOR HOUSING CAP LH
0268 |— CENTRE LEAD SHIELD _——— — — GA 11705238 11705260
wez L -
Helofs | 11705030 | 11705014 | —l Co2233/1 LABEL REAR LEFT SENSOR LABEL - FHT AMPLIFIER L/H
ZagE OUTER COVER LEAD SHIELD (SIDE SHORT) PM12 LEAD WINGS P.C BOARD MACHINING 11705261
ooge
ig ﬁ S PM12 WING LEAD KIT | 11705235/D _LABEL - ON/OFF IDENT
224y L_ 11705091 | 1i7os118 | | (11705080) | B92235 SENSOR ASSY REAR RIGHT
2958 OUTER COVER BRACKET LEAD SHIELD (FLOOR A) CIRCUIT DIAGRAM |_ 11705263
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