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1.1 Health Physics product families

“Health physics”, also known as radiation protection, is concerned with
protecting people from exposure to radiation, monitoring the effects of any
exposures and recording any radiation dose received by the person. The
“CheckPoint” product families by Mirion Technologies (RADOS) GmbH are
the virtual envelope that holds a wide range of contamination and radiation
monitors for radiation safety throughout all areas of a nuclear power plant. All
types of radiation important for waste management and nuclear professionals
(alpha, beta, gamma and neutron) are covered by the “CheckPoint”
contamination monitors in their various formats, such as contamination on
people, laundry, tools or in waste.

M | HIRION manme Product Families RADOS

CheckPoint:Waste™

CheckPeint:Body™

CheckPoint:Laundry™

ATME40Ine
HTMES44inc

CheckPoint:Area™

To protect people, property and the environment.

Figure 1-1: product families’ overview

CheckPoint:Body™ family:

The use of radioactive materials can cause radioactive contamination
spots in buildings and working areas. The CheckPoint:Body™ mainly
concerns the check of people before they enter or leave an area, building
or site. Contamination itself can be carried by workers on their clothes,
tools and even on their bodies.

Applicable to family members: HandFoot-Fibre™ and
HandFoot-Fibre™ XL

Additional information on the monitors from the
family CheckPoint:Body™, which are not part of
this technical handbook, can be reached by the
manufacturer with the address given in this
handbook.

To avoid confusion, this documentation will
Figure 1-2: HandFoot-Fibre™ consistently refer to the product name HandF oot-
design view Fibre™ or the abbreviation HFF.

11
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1.2 Type series description

The Health Physics product family for the applicable family member
consists of different models (type series), which all support incorporation
measurements. This documentation will cover all models from the series
as listed below.

Not applicable references and text passage for all type series are
individually marked.

The intention of this documentation is to instruct a user, who is skilled in
monitor operation, with an easy reference to certain detailed questions. It
must be assumed that it is not possible to give a complete knowledge
about such a complex system with so many variations, in this
documentation not referring to the actual build type series.

Type series members:

The Mirion Technologies (RADOS) GmbH contamination monitors are
built with different dimensions and detector configurations:

o HandFoot-Fibre™ Hand, foot and clothing monitor
HandFoot-Fibre™ XL

Equipped with RADOS Fibre Detectors (type RFD485) for detection of beta
= contamination.

Table 1-3: Type series

Detector type list:
Name Abbr. Type Location L x W [mm]
RADOS

Fibre RFD RFD485
Detector

Hand, foot and

clothing probe 228 x 228

Table 1-4: Detector type list

Function and operation of both monitor types are the same. The only
difference between the two monitor types arises in the equipment of the
each monitor and the number of detector channels in the foot area. The
HFF XL is equipped with a mini-photomultiplier box, containing 8
channels and enabling the connection of 4 measurement channels in the
foot area. Each detector channel can therefore be evaluated separately
and better detection limits and a shorter measurement time can be
reached. The HFF monitor is equipped with a mini-photomultiplier box,
containing 4-6 detector channels. The monitor has 2 preprogrammed
detector channels in the foot area.

1-2

Rev. no.: D310061, Zuw/LBi, Date: 13.08.13 File: Reg1_e.docx




m MIRION ) . .
Technical Handbook HandFoot-Fibre ™ Register 1
0BGeneral
Type series options

1.3 Type series options

For a general overview all options are described briefly in this
documentation although they are not applicable for all monitors.

Not applicable references and text passages for all HandFoot-Fibre™
types’ series are individually marked in this Technical Handbook.

The actual build of the HandFoot-Fibre™, which is
r ’ briefly described in this technical handbook, can be
reached in Register 2 “Technical data”.

For detailed Information on an enhancement of
your HandFoot-Fibre™ with options please
consult the manufacturer with the address given in
this handbook.

The update of a HandFoot-Fibre™ body
contamination monitor with optional mechanic or
software modules has no effect on the basic function
as they are described in this handbook.

1.3.1 Mechanical options

To meet the customer’s preferences the type series can be built with
options.

Type series detector options:

Detector options Type Family / Series
(1] Fibre detector RFD HandFoot-Fibre™

Type series expansion options:

Options Number Location
© CeMoSys™ 1 LAN
2] Protocol printer 1 (local/LAN) beside monitor/LAN

1-3
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1.3.2 Software options

As the technology used for contamination measurements has to meet not
only different requirements depending on the country but is also subject

to substantial changes over time.

Continuously changing limits and changes in the philosophy of release
measurements demand flexible design of the system software to
guarantee efficient use over many years.

In addition, the clearance monitor provides many optional features that
are provided on top of the standard configuration.

Type series software options:

Name

Specification

© PDF print
® Network print

© Nuclide vectors

O Detector test

For a general overview all options are described briefly in this documentation
although they are not applicable for all monitors. Not applicable references

Create protocol printout as a PDF document.

(Optional, per license)

Use a network printer for protocol hardcopies.

(Optional, per license)

A nuclide vector enables of activity contributions of

defined nuclides in the total activity.
(For use with RFD4.8/3.8 detectors only)

A reference measurement with a test source in
combination with actual parameter settings can be
done for future checks of the detectors efficiencies.

and text passages for all HandFoot-Fibre™ types series are individually
marked.

1.3.3 Type series technical handbook conventions

As this technical handbook is valid for all type series of the

HandFoot-Fibre™ in the following two icons are added to demonstrate that
special hardware-or software-options are needed to perform the described task.

1-4

- optional hardware needed/missing

¢

. €O
L ]

"
l ik 3

Figure 1-5: additional software
license needed

License - applicable with adequate parameter setting or license only

— ‘

ol
‘ [ il 3

- additional Software license needed
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1.3.4 Technical Handbook systems and data carrier

The text of this Technical Handbook is created with the word processing
program Microsoft® Word® (from version 6.0) which is in common use at
Mirion Technologies (RADOS) GmbH.

The drawing documents used in this Technical Handbook have been
created with a CAD system and can be supplied in a common exchange
format. These are:

B *.dwg

For creating the design drawings a CAD system is used:
B Auto-CAD®

B Auto-CAD®, Mechanical Desktop

1.3.5 Data carrier for text systems
In future Mirion Technologies (RADOS) GmbH intends to supply the
Technical Handbook on data carriers.

The Technical Handbook is saved and supplied in Adobe Acrobat in
*.pdf format.

For import and export of data a standard USB stick is used.

1-5

Rev. no.: D310061, Zu/LBi, Date: 13.08.13

File: Reg1_e.docx



Register 1

Technical Handbook HandFoot-Fibre™

m MIRION

0BGeneral

Applied symbols and writing style conventions

1.4 Applied symbols and writing style
conventions

Hints and valuable information for the user in the
course of the description.

I

A CAUTION

Always follow the basic precautions listed to avoid
the possibility of damage to the instrument or other
property.

/\\ WARNING

Always follow the basic precautions listed to avoid
the possibility of physical injury, damage to the
instrument or data loss.

A DANGER

Always follow the basic precautions listed to avoid
the possibility of serious injury or even death from

electrical shock, short-circuiting, damages or other
hazards.

Note the operation instruction or the
documentation.

Applied principle in this document is the use of the following symbols:

Prohibited action

Mandatory action Warning

O @ A

1-6
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Example:

These symbols indicate processes or behaviours not
allowed in the premises of the
HandFoot-Fibre™.

y
4
y/

: These symbols indicate special danger handling the
é— \ HandFoot-Fibre™ that presents a risk of personal injury.

k.

These symbols indicate important instructions
accompanying the HandFoot-Fibre™ or special
procedures with the HandFoot-Fibre™.

.
b
N
3
./.

s These symbols should indicate the kind of danger

precisely.

Writing style conventions

« Bold type indicates the name of a button to press or touch.
* Underlining is used to emphasize a word or term.
* [talic type is used to indicate names, such as the chapter-,

Qor screen names.

« Figure X illustration  Text referring to illustrations or screen samples
are captioned underneath the image.

1-7
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Entries by customer:
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Document data:
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1.5 Product information

Machine type:
Model:

Serial number
Order number:

Year of make:

Inventory-no.:

location:

Company name:

Street:
City:
Telephone:

Fax:
E-mail:

Company name / address

Telephone:
Fax:

No. of document and operating

manual:

Date:

CheckPoint:Body™
Hand, foot and clothing monitor
HandFoot-Fibre™

2014

Mirion Technologies (RADOS) GmbH
Ruhrstrasse 49

22761 Hamburg

+49 (0)40 - 85 193-0

+49 (0)40 - 85 193-256
hamburg-info@mirion.com

Same as above

+49 (0)40 - 85 193-222
+49 (0)40 - 85 193-208

D3.10.06.1

08/13
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1.6 Maintenance and safety

This chapter describes procedures necessary for keeping your
HandFoot-Fibre™ operating reliably.

For troubleshooting problems, refer to the troubleshooting section
(Register 9) of the technical handbook. Problems that cannot be solved
need to be referred to your RADOS customer service.

1.6.1 Safety notices

This HandFoot-Fibre™ is designed and tested to meet strict safety
requirements. These include safety agency approval and compliance to
established environmental standards. Please read the following
instructions carefully before operating the product and refer to them as
needed to ensure the continued safe operation.

A CAUTION

Any unauthorized alteration, which may include
- the addition of new functions or connection of
external devices, may impact the product
certification.

Please forbear from any unauthorized
alteration.

1.6.2 Calling for service

If a problem with the HandFoot-Fibre™ occurs, an error description and
a suggested solution will be displayed on the screen. Follow all steps in
the suggested solutions until the problem is corrected.

If the problem still persists, call for assistance.

Follow the instructions below before calling for service.

1. Be prepared to provide a complete description of the problem to the
service operator. Defining the problem accurately may help you and
the operator to solve the problem over the phone and minimize
downtime. If the problem cannot be solved by phone, a service
representative will be dispatched to your site.

2. Record the displayed fault description.
3. Record the machine serial number.

4. If possible, use a phone near the HandFoot-Fibre™ when calling for
assistance. Describe the problem and answer the questions from the
service operator about the defects. Follow the instructions given by
the operator.
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1.6.3

Electrical safety

Use only the power cords and cable supplied with this equipment.

Plug the power cords directly into a correctly grounded electrical outlet
or outlets supplied by the HandFoot-Fibre™.

Do not use extension cords.

/\ CAUTION
i

If you do not know whether or not an outlet is

- grounded, consult a qualified electrician.

You may incur a severe electrical shock if the
outlet is not grounded correctly.

1-12

Do not place objects on power cords.
Do not override or disable electrical or mechanical interlocks.

Do not obstruct the ventilation openings.
These openings prevent overheating of the machine.

If any of the following conditions occur immediately switch off the
power of the machine and disconnect the power cord from the
electrical outlet.

Call an authorized service representative to fix the problem.

The machine emits unusual noises or odours.
The power cord is damaged or frayed.
A wall panel circuit breaker, fuse, or other safety device is tripped.

Any part of the machine is damaged.

Maintenance safety

Do not attempt any maintenance procedure that is not specifically
described in the documentation supplied with your
HandFoot-Fibre™.

Do not use aerosol cleaners. The use is not approved and may cause
poor performance or could create a dangerous condition.
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1.6.5 Operational safety

The HandFoot-Fibre™ equipment and supplies were designed and
tested to meet strict safety requirements. These include safety agency
examination, approval and compliance with established environmental
standards.

Your attention to the following safety guidelines will help to ensure the
continued safe operation of your HandFoot-Fibre™:

= Use the materials and supplies specifically designed for your
HandFoot-Fibre™ only. The use of unsuitable materials may result in
poor performance of the machine and possibly a hazardous situation.

= Follow all warnings and instructions that are marked on or supplied
with the machine.

= Do not attempt to move any machine parts.
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1.7 Safety precautions

The consideration of this documentation is a
necessity for the trouble-free operation and the
execution of possible guarantee claims. Please
read the documentation carefully before starting to
use this monitor, in order to secure a safe
operation.

The documentation contains important notes for
the service work. Therefore, it should be kept close
to the monitor.

NOTE

All works necessary to operate the monitor as
maintenance, transportation, storage, set-up, assembly
and commissioning must be carried out only by
qualified personnel with strict adherence to

B circuit drawings and technical documentation
B warning and safety precaution signs
B safety notes and technical data sheets

which are given in this documentation.

/\\ CAUTION

Severe personnel and material damage may occur
because of

B non- consideration the content of this
documentation

B wrong installation or operation

B not permitted removal of safety features

Commissioning/Service

Operation

NOTE

The commissioning of the monitor requires qualified
expert personnel or Mirion Technologies (RADOS)
GmbH service personnel.

The operation of the monitor requires trained
personnel.
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1.7.1  Electronics

Marking

Life Danger

If the monitor shows any errors, defects or repairs

have to be carried out; the monitor has to be
disconnected from mains. Therefore the operation
software has to be finished and the measurement
computer has to be shut down in first. (refer to register
3 chapter 3.5 for details)

High voltage

Application: Electric voltage in working room
B Switch room, electric distribution, detectors

Attention!

Work to be carried out only by qualified service personnel or
Mirion Technologies (RADOS) GmbH service personnel.

A Dangerous electric voltage.

Performance: Works in the marked area are only to be carried out by:
B Experts in electric or electro-technical trained
personnel
To attach: On voltage carrying components.

B Clearly visible
B Permanently visible

Possible Danger of electric shock.
consequences: ® Death

B Serious burnings

1-16
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1.7.2 Transport

The HandFoot-Fibre™ is equipped with a handle and transport-wheels
to ease the transport on final destination.

Refer to Register 10 for closer information.

1.7.3 Name plate

The nameplate attached to the monitor is clearly visible.

Typ - type of monitor, e. g. HandFoot-Fibre™
Nr. - serial number of the monitor
Baujahr - year of make, date of manufacture
Teilenr. - part number of the monitor
V+ Hz - supply voltage, e. g. 230V/50Hz
A - power consumption
OJ/Mirion Technologies (o]
(RADOS) GmbH
22761 Hamburg-Germany CG
[Ty |
[Nr. |Baujahr |
Teilenr.
vl A
o | Hz [ | @

Figure 1-6: Name plate HandFoot-Fibre™
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1.8 Disposal and recycling

1.8.1 Disposal and long time storage

The information of the section shall used whenever the operator decides
to closure the device from operation for a longer time period or for
disposal.

Preparation tasks:
Task Action

(1] Turn off power.
Secure device against accidental re-activation by a third party.
e Remove and store all cables from device.
(3] Does not use airtight cover on storage sides; otherwise the corrosion of various parts will

be increased.

[\ WARNING

Risk of injuries caused by cuts!

NS

The dismantling of the device conceals the risks of injury due to
sharp edges and corners of the device housing.

It is advised to use appropriate work gloves.

1.8.2 Recycling

The sign labeled on the product indicates that it is not allowed to use
customer waste sides or bins for disposal.

The operator of the device is committed to use other waste material
streams. Generally this becomes necessary to examine the issues of
prevention, product recycling and materials recycling when evaluating
individual electro scrap recycling options prior to final disposal.

The waste material stream for electro scrap is part of the public
authorities.

Some materials, parts, subassemblies can be used for another purpose
than that for which they were originally conceived (i.e. at a lower level).

The reuse is a part of the overall environmental protection. Please
enquire for further information directly at your local public waste
management company.
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1.9 Operating and User Software

1.9.1 QNX 6.3x — operating system

In order to measure objects fast and reliably, many calculations of
individual procedures have to run simultaneously. This requires a
computer system that allows all operations with multi-task handling in real
time, to measure the background continuously. For this aim Mirion
Technologies (RADOS) GmbH has been using the operating system
QNX for many years to carry out the different measurement tasks. The
whole system is based on a very small and thus very fast core. This core
is only responsible for the exchange of messages and the distribution of
the computer capacity between simultaneously running program.

All other functions of the operating system are available as independent
program and thus they can be used very flexibly.

Some of these functions are:

B The “Process Manager “for start-up, monitoring and finishing of all
programs; in accordance with the POSIX standards 1003.1 and
1002.1b.

B the “File system Manager” for safe work with the different memory
media with the file systems POSIX, DOS and ISO 9660 as well as
the form of a memory medium of various hard disks, CD-ROM, ROM
and Flash memory.

B The “Device Manager” for fast work of all programs with the
interfaces of the computer. These include the video monitor,
terminals, modems as well as serial and parallel interfaces.

B The “Home Manager”, for addressing instance databases or special
hardware.

Based on this architecture, extremely short task switches and reaction
times are provided.

Network functions belong already to a standard part of the operating
system. With different drivers any topologies can be used (e.g. Ethernet,
Token Ring and FDDI). The TCP/IP- and NFS — protocol can also be
used optionally thus allowing for a connection to all networks and large
computers.

The modular design of the operating system makes it possible to employ
computers of different capacity and size, depending on the task range to
be accomplished. The computer capacity of the processors is made fully
available to the user with the use of the 32 bit protected mode.

Due to the strict compliance with the UNIX and POSIX guidelines the
source code is compatible to the world of UNIX systems (workstation,
etc.).
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1.9.2 Brief introduction to QNX6

Since 1980 many manufacturers have relied on QNX real time OS
(RTOS) technology to power their mission-critical applications. Everything
from medical instruments and Internet routers to in-car infotainment
devices, nuclear-monitoring systems and military communications has
been build with the use of QNX. Small or large, simple or distributed,
these systems share an unmatched reputation for operating 24/7 (24
hours a day, 7 days a week).

The QNX is, time-tested and field-proven, built on true micro kernel
architecture. Under QNX every driver, application, protocol stack and file
system runs outside the kernel, in the safety of memory protected user
space. Virtually any component can fail and be automatically restarted
without affecting other components or the kernel. As no other commercial
RTOS provides such a high level of fault containment and recovery.

But it is also important that all components communicate via a single,
well-defined form of communication: synchronous message passing. This
message passing forms a virtual "software bus” that lets you plug in, or
plug out, any component on the fly. Better yet, messages can flow
transparently across processor boundaries, allowing your application to
access any resource, anywhere on the network.

Engineered to the POSIX standard (1003.1-2001 POSIX.1), QNX gives
you the power to port legacy and open-source UNIX, Linux and Internet
code with just a simple recompile. With standard APIs you can reuse
application code, avoid costly delays and shorten your learning curve —
accelerating development cycles and reducing time to market. In addition,
QNX Neutrino provides pre-integrated, out-of-the-box support for a wide
range of networking protocols, from traditional TCP/IP to next-generation
stacks — all based on BSD and POSIX standards and optimized for
interoperability.

QNX Software Systems, a Harman International company (NYSE: HAR),
is the industry leader in real time, embedded OS technology. The
component-based architectures of the QNX Neutrino RTOS and QNX
Momentics development suite provides the industry's most reliable and
scalable framework for building innovative, high-performance embedded
systems. Global leaders, such as Cisco, Daimler Chrysler, General
Electric, Lockheed Martin and Siemens depend on QNX technology for
network routers, medical instruments, vehicle telemetric units, security
and defence systems, industrial robotics and other mission or life-critical
applications.
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@15’3- Memory Protected
QX SOFTWARE SYSTEMS E:Iaesgyste - TCP/IP Target Agent Serial

MESSAGE-PASSING BUS

Photon ' T Critical Process
MicroGUI HTTP Server Application i

Memory Protected _

) " 74
Multi-Target

ARM, MIPS, POWERPC, SH-4, StrongARM, XScale, x86

Figure 1-7: QNX RTOS system overview (picture source: QNX Software systems)

1.9.3 Operation of QNX6

The QNX provides a Graphical User Interface for the operating system
QNX. The complete operating is effected via menus and graphical
symbols, so that the software and system functions are easy to handle.

The surface provides some graphic display and input elements for
communication with the user. These elements are introduced in short and it
is described how they are operated.

B Selection switch:  selection of one out of several options

B |nput field: input of digits or characters
B Sliding bar: display of a digit in relation to a total
B Switch: Selection out of two possible modes.

The switched-on mode is either displayed by
a blue-collared rectangle or by a pressed

switch.
B Button: to start a specific program action
B Menu button: request to display a pull-down menu
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1.9.4 General conventions of this documentation

This is a general description of the conventions which are used in this
documentation to operate in service mode.

<key>: Actuation of this key.

<Enter>: Any user input (digits, letters) is acknowledged
with this key.

<Alt>-<letter>: After the "Alt" key has been actuated and kept
pressed down, the stated letter is entered.

<Ctrl>-<Enter>: After the <Ctrl> key has been actuated and kept

pressed down the <Enter> key is to be activated.

Menu/Input in Menu:
An input in the menu has to be activated; for
instance the meaning of service/ measurement
status: there is a service menu, where the input
"measurement status" has to be selected. (For
operation of menus refer to next chapter” select
menu”).

(Button: A button with the label "button" is to be activated
in the present window. (For operation of buttons
refer to next paragraph "button”).

1.9.5 Operation of window elements

Select menu

Basically the menu bar is positioned only in the upper part of an outer
window frame. Behind the button of the menu there is a selection of
program actions, which can be activated by the user. With a mouse click
on a menu button the pull-down menu appears. The presently selected
menu mask is marked with a frame and can be called up via touch
screen.

Button

The button is selected by positioning the fingertip on the desired button
and clicking it. Then the requested program action is carried out.

1-22

Rev. no.: D310061, Zuw/LBi, Date: 13.08.13

File: Reg1_e.docx




m MIRION " . .
Technical Handbook HandFoot-Fibre ™ Register 1
0BGeneral
Operating and User Software

1.9.6 CeMoSys™ Server (OPTION)

CeMoSys ™ stands for Central Monitoring System for RADOS
Contamination Monitors. This application supplies the owner of Mirion
Technologies (RADOS) GmbH contamination monitors with a browser
based monitor overview. It opens the possibility to view the measurement
and the monitor status.

Figure 1-8: CeMoSys™

The following Mirion Technologies (RADOS) GmbH contamination
monitors are prepared to work with CeMoSys ™ in the operational
Software:

CheckPoint:Body™ TwoStep-Gas I, TwoStep ™—Exit I,
OneStep™, RTM860TS, TwoStep™-PRE,
RTM110, HandFoot-Fibre™,k HandFoot-
Fibre™ XL, HandFoot-Fibre™ MED.

CheckPoint:Laundry™ RTM750, RTM740, RTM762.

CheckPoint:Gate™ CheckIn-Clean™, GammaPortal-CMS™,
RTM910, RTM910N, RTM911i,
FastTrack-Fibre™, FastTrack-Vehicle™,
D&D-Portal™.

CheckPoint:Waste™ RTM610*, RTM661/300*, RTM661/440%,
RTM661/540%; RTM644*, Tool&Object-
Monitor (TOM*).
*only Measurement status is embedded

More contamination monitors are planned to be embedded by
the Mirion Technologies (RADOS) GmbH.
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1.10 Start-up menu

The start-up menu is the central navigation tool for all
HandFoot-Fibre™ software modules. Every software module can be
reached by pressing the corresponding touch button.

health physics

-~

error- | Info pratocal |

QN - Shell

Software modules provided via the RADOS monitor start-up menu:

The simple touch on the button “Start” leads to the user software —
the main program to perform radioactive contamination
measurement.
m The touch of the button “Service” leads to the utility programs, to
perform system and hardware administration.
] The maintenance and calibration program for body contamination
monitor (see Register 6).
[User administration ] User administration program (see Register 5).
J
J

| system check

The program “Load parameters” enables the user to load monitor
parameters that are stored on a hard drive or an USB stick.

The program “Save parameters” enables the user to store monitor
parameters on a hard drive or an USB stick.

HW Setup The program “Hardware set-up” is used, to configure the monitor
hardware.

SVEGUNEE GGy The program “System parameters” makes possible, to configure
the system: setting the parameters of the system (time zone,
language, setting language for the keyboard, adjustment of the
time & date, screen resolution), choose external devices and
configure network services.

Error/info protocol List of the last system internal messages, e.g., useful for
troubleshooting.

The program “QNX shell” permits access to the command line
interface of QNX.

SHUTDOWN The button “Shutdown” switches the monitor off.

[ Load parameters

| Save parameters
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1.10.1 Software functional sequence

In this chapter the functions of the monitor in the sequence of the actual
operational mode are described.

These modes are divided like following:

Databasek

.
Frop ] o

System check (WKP) 3
Service | Detector status I ] /O Test |
I Database [ Meas. results Nuclide
| Parameter [ parameter Import
Export
I help “ Info |

A 7 Shutdown / Reset system

Figure 1-10: Software functional sequence

1.10.2 Operating conditions

The user software differentiates two operation conditions:
Measurement mode

The measurement mode is the normal operational mode.

In this mode the measurement of objects is carried out.

The measurement mode is either in state of contamination or ready to
measure. The monitor uses the phase ready to measure, i.e. the time
period between the measurements, to check the connected detectors for
their proper function and to measure the background.

Service mode

The service mode is a very sensitive sector of the monitor and should
therefore be accessible only to trained persons. This mode can only be
entered via the respective button/key. In the service mode there are
different sub-menus available to control the function of the monitor and to
adjust all parameters influencing the measured value.
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1.10.3 Operational submenu

The programs from the operational submenu will be started in the
service mode directly from the start up menu. This indicates that a
measurement operation is not possible while performing the sub menu
programs.

System check see register 6

The system check is a calibration tool to investigate quality changes
over a time scale. The software is used to determine the detector
efficiency and to manage the nuclides. Nuclide management comprises
the acquisition, change and management of nuclide relevant information.
By using these data, the efficiency of a nuclide relevant count rate
measurement can be determined.

User administration see register 5

The user administration software is used to administer existing users,
add new users, delete existing users or change the privileges of users
operating software modules.

Load /Save configuration see register 10

The load / save configuration menu is used to save the operational
parameter set to the HandFoot-Fibre™. This utility is part of the data
security policy for save and continuous operation. The configuration data
can be stored to the local hard disk or a USB stick.

HW setup and system parameter see register 10

The HW setup program is designed to alter sensible monitor parameter
after hardware changes are done to the HandFoot-Fibre™.

The system parameter allows altering the QNX system settings like date,
time and language or network environment.

QNX-Shell

The sub menu "QNX Shell" is placed in the start-up menu to enable
direct file access on the monitor hard disk. This function will usually only
be used by service personnel.

Print screenshot/protocol

The print screenshot function is functionally placed on a variety of menu
screens. This enables the user to file actual displayed data even if a
regarding print template is unavailable. The print screenshot function can
easily be reached by the "printer" pictogram.

1-27

Rev. no.: D310061, Zu/LBi, Date: 13.08.13

File: Reg1_e.docx



Register 1 Technical Handbook HandFoot-Fibre ™

m MIRION

0BGeneral
Start-up menu

1.10.4 EXxit user software

/\ ATTENTION

The shutdown of the HandFoot-Fibre™ (e.g. for
maintenance) MUST follow this guideline, to
prevent any damages at the measurement

computer or the electronic.

A damage of the HandFoot-Fibre™, caused by
ignorance of this guideline, will lead to a loss of
guarantee and warrantee by Mirion Technologies
(RADOS) GmbH.

(1) Quit the running user software with the touch of the

button “Exit application”.

(2) Confirm the query by touching the “Accept’-button. Figure 1-13: HandFoot-Fibre™

Accept button

Exit application ?

(3) In the RADOS monitor start-up menu press the touch
button “Shutdown” and confirm the query with the touch
on the “Accept’-button, to quit operational software.

health physics
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(4) A message appears, informing you that the shut down
process has been completed.

Shutdown Complete

It is now safe to reboot your computer_

Figure 1-15: HandFoot-Fibre™ shutdown complete

(5) Use the mains switch to shut down the monitor.
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1.11 Authoritative regulations and guide lines

1.11.1 Guide line for machines

Before commissioning the HandFoot-Fibre™ monitor, this documentation
must be read, in order to carry out a safe operation.

/!\ CAUTION
' In case of unauthorized changes or
- supplementations of the machine the declaration of

type conformity becomes void. Caution and safety
hints have to be duly noted and complied with.

/\ CAUTION

I The operation of the machine requires trained
L personnel.

1.11.2 Supporting documentation

Necessary supporting documentations are attached in Register 12 of this
Technical Handbook.
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1.12 Copyright

The copyright protection claim includes all forms and matters of
copyrighted material and information. These are now allowed by statutory
or judicial law and are hereinafter granted without limitation including
material generated from the software programs that are displayed on the
screen such as styles, templates, icons, screen displays, looks, etc.

All RADOS product names and product numbers mentioned in this
publication are trademarks of Mirion Technologies (RADOS) GmbH.
Other company brands and product names may be trademarks or
registered trademarks of the respective companies and are also
acknowledged.

All data provided in this manual underlies best knowledge, but comprises
no guarantee. In the interest of our customers we reserve the rights that
improvements and corrections at hardware, software and technical
handbook will be made any time without announcement.

Only with written consent from Mirion Technologies (RADOS) GmbH
Germany the contents of this technical handbook may be passed on to third
persons. Especially procedure descriptions and explanations are not to be
passed on to third persons.

Copying or multiplying for internal use is permitted.

We are looking forward for suggestions and critics regarding this
technical handbook or the RTM itself.
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Technical data

2.1 Technical data

HandFoot-Fibre™ type series

Type No. of Power; rated current
measurement
channels
O HandFoot-Fibre™ O 6 0O 230V-50Hz; 0.5A
O HandFoot-Fibre™ XL 0O 8 0O 110V-60Hz; 1.0A
General Data LxWxH
Dimensions
Electronics housing 480 (655) x 750 x 1660 mm
with transport roller
M coated steel RAL 7016
structure I1GP-622MA matt glaze
Weight
Electronics housing approx. 55 kg
Options
O CeMoSys™ O Protocol printer O PDF print
O Network print
PC
computer PC board Celeron , Onboard VIA Eden V4 1.0 GHz CPU
RAM 512 MB SODIMM DDR2 SDRAM
interface 3xUSB2.0,2 xLAN,1 x COM
graphic display VGA on board
keyboard Optional by customer specification (order)
HDD >80 GB
monitor 15" TFT touch screen display
sound card on board 16 Bit
Software
Operating system QNX 6.3x
User Software V: 03.xx
O CeMoSys™ O User profile
O PDF print O Network print

O Nuclide selection O Detector alarm test
Detector net
Module O FiLiCo board
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Technical data

Technical data (continued)

Detectors
Type
& RFD485

RADOS BetaFibre™ plastic scintillation detectors (RFD)

Mounting location

006

I

a ‘-*-w' 9

25,100 W Ef}f’."---
e l--“l’ R P S e
o ey _l_f‘f'J-! "
At
-,__.*.' ]

Ambient conditions

Detector housing

Electronic rack

CE conformity

humidity

temperature -20°C up to +55°C
humidity outdoor conditions
temperature 5°Cupto+45°C
relative humidity 85 % on annual average,

95% for 5 h, no condensation

This contamination monitor fulfils the required guidelines for electromagnetic compatibility and

protection.
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2.2 Response capability

The Response capability is defined on the basis of the SSK
recommendation
~,Requirements of contamination control when leaving a controlled area”,
no. 143a, released 03.08.02 (ISBN 0720-6100). The SSK (short for
StrahlenSchutzKommision) is a national commission on radiological
protection in Germany.

Definition:

Formalism:

According to its constitution and in preparing its
recommendations the SSK considers the
fundamental principles and quantitative bases upon
which appropriate radiation protection measures
can be established, formulates the specific
advices, codes of practice, or regulations that are
best suited to the needs of radiation protection. The
SSK acts as a consultant for the Federal Ministry
for Environment, nature conservation and nuclear
safety.

S(B)min= minimum attainable response capability
S(p) = response capability attained

S(a)min= minimum attainable response capability
S(a) = response capability attained

Kimin = smallest detectable contamination

NO = background

S=(n-N,)/A

= measured total count rate

33 ( 27N,
l._min: S ) t2

aktuell
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2.3 Minimal detectable activity (MDA)

The following table shows the detection limits.

HandFoot-Fibre™
Parameter / Sigma BG Meas. Time
settings 1.65+ 1.65 0.1 ySv/h 10s
Detector RADOS Fibre Detector, type RFD485
Source in
contact to Hand Foot
standard grid
Sr-90/Y90 10 Bq 20 Bq
Cl-36 20 Bq 35Bq
Co-60 45 Bq 75 Bq
Tc-99 48 Bq 85 Bq
C-14 210 Bq 340 Bq
Am-241 25 Bq 60 Bq
HandFoot-Fibre™ XL
Parameter / Sigma BG Meas. Time
settings 1.65 + 1.65 0.1 pSv/h 10s
Detector RADOS Fibre Detector, type RFD485
Source in
contact to Hand Foot
standard grid
Sr-90/Y90 8 Bq 11 Bqg
Cl-36 15 Bq 25 Bq
Co-60 30 Bq 45 Bq
Tc-99 35 Bq 48 Bq
C-14 115 Bq 190 Bq
Am-241 23 Bq 45 Bq
2-4
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2.4 Circuit drawings

Description Drawing number
Mechanic

Connection diagram 4M2333.3
Electric

Basic HandFoot-Fibre™ 3E0540A4
MicroBox PC with Hard Disk 3215MICPCGEOQ
USB connection, shielded and angulated 4E0287A1

LAN network connection 4E0252-2
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3.1 Total view HandFoot-Fibre™

Figure 3-1: HandFoot-Fibre™ view

Description Drawing number

Total view 3M3297...
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3.2 Measuring task

This Technical Handbook has been worked out according to the DIN EN
61187 guidelines. It shall provide the user with the functions of the
monitor and shall get him acquainted with its specific features. In this
relation, a number of basic physical connections are described and
explained in detail where it is necessary.

This documentation will explain the "maximum
version" of the body contamination monitor
HandFoot-Fibre™.

All possible options and extensions like drive control,
WKP or MPP will be shown and explained.

The description of optional Items will be indicated with
the word "OPTIONAL" in parenthesis.

In case of options not present in your
HandFoot-Fibre™, please, jump to the next
paragraph.

The absence of optional functions will not impair the
correct work of the HandFoot-Fibre™.

If you are interested in upgrading your
HandFoot-Fibre™ with options please feel free to
contact the RADOS customer service with the
address given in register 1.

A definition of terms will be given in the "Glossary" of the technical
handbook, which makes it easier for users to understand this terminology
which often includes more than the term given.

The RADOS Customer Service would be glad to receive your advice for
further improvement of this technical handbook or even the monitor.

The HandFoot-Fibre™ body contamination monitor is used in any place
where the surface contamination of persons has to be monitored for a
certain limiting value. This could happen at the exit of operational areas
for surface contaminations of clothing, hands and feet.

It is the measurement task of the body contamination monitor to detect a
person's surface contamination above the limiting value with a high
statistical reliability. In contrast, based on a high statistical reliability, no
contamination alarm shall be given when there is a non-contaminated
person. The contamination measurement shall be performed within the
shortest possible period of time to achieve a maximum throughput of
people.

It is the function of the RADOS hand-, foot-, clothing monitor (called
HandFoot-Fibre™) to control the observance of the limiting values of the
Radiation Protection Regulation.
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3.3 Measurement basics and efficiency
considerations

The detection limit as well as the maximum surface activity to be
measured is influenced by a number of parameters.

These are in particular:

B the efficiency of the Fibre™- detector

B the intensity of the background radiation

B the statistical detection safety

B the statistical safety against false alarms caused by the
background

B the measurement-time per person

The HandFoot-Fibre™ measures contamination by use of Beta Fibre™-
detectors. The efficiency of these detectors in contact is 35% for 90Sr
(related to the 90Sr nuclear parent). The efficiency in this respect does
not only depend on the kind and energy of particles, but it is largely
influenced by the structure of the protection grids, the detector frame and
the distance between the source and the detector window.

An activity of - for instance - 370 Bq provides a count rate of about 130 cps
in addition to the environmental background, which is caused by the natural
terrestrial and cosmic radiation. At an ambient radiation of 0.1 pSv/h (when
using detectors having an effective detector area of 485 cm2), this
background is about 3 cps. The normal ambient radiation is between

0.06 pSv/h and 0.2 uSv/h depending on the rock quality (Radon and
decaying Radon products).

Therefore, an alarm threshold shall be set in such a way that - on the one
hand - it is not triggered by the background radiation, but on the other
hand, it shall react with a safe reliability at an activity of 370 Bq, for
example.

Now, if the background radiation is changing, the alarm threshold shall
also be changed.

If the alarm threshold is not adjusted, the monitor is going to produce
error alarm signals if the background increases and if it decreases the
activity limit value cannot be detected safely. The background may be
changed - for example - if there is a radiation emitter within the close
vicinity of the monitor. This value may also be influenced by the gaseous
state of the detectors.

The detection limits as well as the maximum surface activity to be
measured are influenced by a number of parameters.

Therefore, the warning thresholds of all connected detectors of the Mirion
Technologies (RADOS) GmbH monitor are automatically adapted to a
changing background.

For the microprocessor-controlled monitor this is done by the
"background-subtraction”. The actual background is constantly measured
and stored during the measuring breaks.
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3.3.1 Background measurement

When the monitor is in operation, the principal function procedure is
divided into "ready to measure" and "contamination measurement".

In "ready to measure" stage, the time between the contamination
measurements, the correct functioning is monitored and the background
is constantly measured.

The detector signals generated by the background gamma radiation are
called background. Measured over an integration time this measuring
effect is called count rate. This effect may be superimposed by
contaminated detectors.

The procedure chosen is mainly characterized by the fact that defective
or contaminated detectors are recognized via special measuring routines.
They would simulate an increased background value during background
measurement. With these detectors, a personnel contamination would
not be detected reliably. These measuring and testing routines are
performed automatically in the background during the monitor's
operation. This guarantees a continuous measuring operation and
provides reliable personnel measurements.

In the following, the background measurement is also called 'the learning
stage'.

When the monitor has at least finished the first learning stage, i.e. all
detectors are working normally, the stage "ready to measure" is reached
and the monitor can be entered for personnel measurements.

The person to be measured operates the initiators (hand, foot and
handle) that activate the "measuring phases".

The user is requested to activate the monitor correctly and to take up a
correct position of the body. When the instructions have been observed,
the measurement begins. After the front is measured, the person to be
measured turns around and then the back measurement is performed.

After the integration period is over, the counts given by the individual
detectors are calculated to get the corresponding count rate. It is called
gross count rate. From this gross count rate, the background value of the
respective detector is subtracted. The Fig. of the resulting net count rate
is compared to the value of the alarm threshold, which can be specifically
pre-adjusted for each detector.

If the threshold is exceeded, an existing contamination will release an
alarm signal. Apart from the warning of the audio-response operator,
there is a graphical display of the contaminated area. This area is marked
in red. Additional the message "CONTAMINATION" is shown on the
screen.
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Radioactive rays are constantly emitted from the earth into the environment,
as well as from the space. This radiation is called "background radiation" or
"background".

The detectors also measured these radioactive rays. The following
requirements are set to achieve a reliable measurement of the
background:

High preciseness at short measuring time
i.e the error of a result shall be so small that it can be
neglected.

An ideal case would be to take a "snapshot" of the actual background
before the body measurement begins. This would guarantee that the
following measurement and evaluation of the current background at the
time of the personal measurement could be used.

The determination of the background for both kinds of radiation, a- and p-
radiation, cannot be executed in the same way. Whereas the normal
background for B-radiation is caused by terrestrial and cosmic radiation,
the reason of the a-background is to be seen in the electronic noise. This
statement is only valid, if there is no industrial radioactive source present.

For the p-radiation the background is calculated on the basis of the
Poisson statistics, the a-background does not comply with any statistical
distribution as long as there is a minimum of electronic noise.

In case of a increased background due to contamination, the a-
background is comprised by the measuring effect caused by the
electronic noise and the measuring effect caused by the inherent
radiation. Thus, two different mathematical distributions have to be taken
into account.

To differ between contamination and non-contamination, it is required to
determine the current background as precisely as possible.
Simultaneously, fast changes shall be taken into account as long as they
apply to the background, but not a previous measuring effect.

The world of statistics understands the term 'precise measurement' to be
extended measurements, or continuously repeated measurements. But if
there would only be extended measurements, no fast changes could be
taken into consideration. The desired accuracy will not be achieved, since
an accidental or non-accidental alternation of the background would not
be taken into account. The alternative to these contradictory behaviours
is a procedure where a long-time background and a short-time
background are determined. It will be decided by another mathematical
procedure, which of the two backgrounds is actual in use.

Statement of the background measurement time

normal background measurement: calculation of median with 100 values
fast background measurement: calculation of median with 30  values

measurement result every 1 s = background measurement=100s normal
30s fast
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3.3.2 Median calculation and sigma tube

In fast mode, the incoming count rates are averaged over a range of 30
values. That means a mean value from the previous 29 measurements
and the current measurement is calculated for each measuring cycle.

For the long time background, 100 mean values are involved step by step
for median formation. That means the last 100 mean values are classified
according to their size. The middle of this group is the median value.

The number of values involved in such a median formation is called 'the
depth of the median filter'. These calculations are also done in such a
way that the last 99 mean values from previous measurements and the
current mean value are involved.

The depth of the median determines how the long-time background has
been affected by the past. At a depth of 100 values, 50 should be
significantly increased (or decreased), before they have any influence on
the median value. Therefore, the median is very stable against temporary
changes, but not indifferent.

Before each measurement time calculation - that means every second -
the channel with the highest background is selected from the previous
calculations. This channel shows the longest integration period to prove
the detection limits set under consideration of the required reliability.

The procedure described proves the long-time background, but another
procedure is required which makes it possible to substitute the long-time
background by a short-time background.

For that purpose, the standard deviation of the current median value is
calculated. This standard deviation is put around the median value as a
multiple, the so-called sigma tube. The user can set this in the menu
service/parameters/background as a multiple of sigma to adjust it to
the normal situation at the respective place.

For each measuring cycle the system calculates, whether the mean value
is within the sigma tube and the long-time background is used. If
afterwards another 15 mean values are outside the sigma tube, the short-
time background is taken into consideration.

If only one mean value falls back into the sigma tube, the measurement
time is again calculated by the updated long-time background. The short
time as well as the long-time background are constantly calculated,
regardless which of them is the currently used background. The switching
operation speed depends on the number of measured values. This
explains the involvement of different mean values.

For the short-time background, only the last 30 mean values are involved
into the median calculation. It should take into account temporary
changes, but not suddenly.

This procedure makes it possible to profit from the statistic advantage of
a long-time measurement as long as the background radiation is not
disturbed within a short time by any trouble effects.

If a person enters the monitor, both calculations of the backgrounds are
interrupted as long as the monitor is used by the person. That means
- depending on the current background - different background values are
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taken into account during a contamination measurement and also
different integration periods (time of measurement) are used to detect the
observance of limits. According to the German DIN standard 25 482 the
integration period is also a function of the background measurement time.
Thus, each person is individually measured. The result is an increased
measuring accuracy.

First of all the same procedure for a-background and p-background is
used. But there are different time constants of the mean values as well as
a different determination of the sigma tube. The reason is that the normal
background cannot be calculated as standard deviation. The time
constants of the mean value formation are neglected in this description.

The calculation of the sigma tube is done only for the part of the
background which is cleaned from electronic noise. That means 0.15 cps
is subtracted from the measured background. This value is called “offset”.
The result cannot be negative. The sigma value is determined from the
remaining part based on the Poisson statistics. This sigma value and the
offset are put around the median value as the sigma tube.

3.3.3 Quitting of channels

It is not possible to perform a safe detection of contamination by using
detectors which are defect or highly contaminated. Therefore the
background and measured results are checked additionally for significant
changes of individual measuring channels using the B maximum
thresholds and the B minimum threshold.

These parameters can be set in the service menu of the user software
building the min. and max. values for a functional detector type.

If individual channels are above or below these threshold values, they
may be quitted or accepted in the service mode. Then they are excluded
from the measurement. If the threshold values are below or above the
standard value by more than 50% (rounded) of the measurement
channels, a notification is given to the screen display. The readiness for
operation is discontinued.

In the menu, service/measuring status the channels can be displayed
with their current count rate and if necessary quitted/accepted.

If one of these quitted channels are within the "allowed" range for more
than 30 seconds (e.g. after cleaning), it will automatically be used again
to measure the background.

Background measurements may be interrupted at any time by a
contamination measurement. The system stores the measured data until
the end of this contamination measurement to continue with the
background measurements.

When the HandFoot-Fibre ™ is switched on, it performs a first
background measurement immediately after the user software is started.
Only when this background measurement is finished, the monitor is ready
for operation.
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3.3.4 Calculation of measurement time

3.3.4.1 DIN 25482 measurement time calculation

The calculation of the measurement time is carried out automatically in
accordance with the regulations from DIN 25482 part 1. In this DIN
standard the calculation for the detection and the recognition limits for
different measurement methods are given. From the given safeties, the
background and the alarm level (equal to the detection limit) the
measurement time to be expected can be derived. The formula mirrors
an approximation which is very close to the true value or leads to an
overestimation of the measuring time. Please note that this is a
theoretical value.

The measurement time itself is calculated from the equation for the
detection limit. This assumes that the activity to be checked for
corresponds to the detection limit and that the predicted values of the DIN
correspond to the expected count rates.

The measurement time t, for a personnel measurement is calculated
according to:

— t(]
l, = 3
2
ly- '(\/(Rm"'REn)_\/REG) -1
KioqtKi g

to = background measurement time
Reo = expected value of the background
Rep = expected value of the gross measurement effect
Ren = expected value of the net measurement effect
Kiw = Quantile error type | = false alarm safety
Kip = Quantile error type Il = detection safety = ky.,

The expected net measurement value is calculated
from the minimal measurable activity value Ay (e. g. 50
Bq ®°Co) and from the corresponding detector
efficiency values for this nuclide effpetestor -

Ren = An * effpetector

The measurement time calculation is carried out for
each channel separately. The longest resulting time
defines the total measurement time for the monitor.
Thus, the implementation of this formula is
proceeded in a strong conservative manner.
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The confidence interval of the measurement values is defined:

The left side of the equation corresponds to the net alarm limit automatically
calculated by the monitor whereby the software sets Ky_,» (quantile of error
of the third kind) equal to the quantile of the second kind. The manufacturer
can revoke this coupling, if desired.

The error of the first kind (probability against false alarms) and the error of
the second kind (detection safety) are employed as quantile of the
Gaussian distribution. Deriving from the recommended value of 5 % for
both errors, given by the SSK, it results in a value of 1.65 sigma.

In the following list, there are some examples of connection between the
errors and respective quantiles.

Frequency of Probability against false Quantile
false alarms alarms [sigma]
0.01% 99.99 % 3.72
0.1% 99.9 % 3.09
0.5% 99.5 % 2.58
1% 99 % 2.33
2% 98 % 2.05
3% 97 % 1.88
4% 96 % 1.75
5 % 95 % 1.65
6 % 94 % 1.55
7% 93 % 1.48
8 % 92 % 1.41
9 % 91 % 1.34
10 % 90 % 1.28

The user can determinate a minimum and a maximum time value to limit
the calculated measurement time (see chapter measurement parameter).
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3.3.4.2 MDA measurement time calculation

In aberration to the above described method to calculate the
measurement time, alternatively the calculation can be done using the
MDA method. The characteristical limits according to this method are
defined in international norms and rules.

The MDA (short for minimal detectable activity) detects the amount of
nuclide activity which can securely be detected in 95 from 100
measurements while it will only be detected on 5 from 100 measurements
on not contaminated objects.

Following parameter will influence the MDA:

the counting rate of measurements,

the detector size,

the measurement geometry,

the gate time,

the photon energy E and the probability of absorption,

the transition probability P for the gamma line used for the
proof.

The measurement time t, for the MDA method is according to
DIN ISO 11929 calculated with:

t, = R;:o .
eff MDA | Ry,
kl—a + kl—ﬁ ly
with
to = background measurement time,
Reo = expected background value,
eff = efficiency,
MDA = minimal detectable activity,
Kiw = Quantil 1. error,
Ki.p = Quantil 2. error.
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3.3.5 Personal measurement with P?

Mirion Technologies (RADOS) GmbH has developed a program tool to
reduce measurement times in the field of personnel contamination:
Probability Propagation, P?, a measurement procedure based on
conditional probability according to DIN 25482/1.

The basic idea of the procedure is to activate an early measurement time
abortion of the measurement if there is no contamination. This is the case
for about 90 % of all personnel measurements, and it results in a
cumulative measurement time reduction per day, if the monitor is used
frequently, e. g. during outage times.

First of all a measurement time calculation according to DIN 25482/1 is
carried out. During the measurement a remaining probability for the
occurrence of the exceeded limit value is determined after each
measurement cycle. Depending on the settings of the monitor and the
radiation relevant ambient conditions, measurement time reductions of up
to 30 per cent for non-contaminated people can be attained. In case of
low contamination, which is below the limit value, the measurement time
automatically gets near to the DIN measurement time; in case the limit
values are exceeded, the DIN measurement time is applied in full length.
All calculations run in real time. Therefore there are no changes in the
measurement procedure if the p? procedure is activated.

Example measurements with P2 active

According to DIN, the measurement time shall be 10 seconds. A non-
contaminated person is already asked to leave the monitor after 7 to 8
seconds. For a lightly contaminated person the measurement time is
approximately 9 seconds whereas a person with more than 60 % of the
limit value is measured for the full measurement time, in this case for 10
seconds.

P?is a feature of the Checkpoint: Body™ software. It can be activated or
de-activated in the mode automatic measurement time calculation.
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3.3.5.1 The optimizing procedure

In the CheckPoint:Body™ families series the required measurement time
for the body contamination measurement can either be set by the
operating company or can automatically be calculated by the monitor
(automatic mode). In the latter case according to DIN 25482/1 the
measurement time for each detector (channel) is calculated from the
variable parameters such as the background value count rate and
efficiency as well as from the set parameters such as detection safety
and probability against false alarm. The longest measurement time (T ax)
that may result from this form e. g. one of the 8 channels supplies the
standing time of a person on the monitor.

In between the body measurement times, the background count rate is
constantly checked and if it changes, an automatic adaptation of the
measurement time to the current situation is carried out.

If the P? Accelerator is actuated a remaining probability is calculated for
each channel and measurement cycle (in this case one second) which
shows the probability for the set limit values still to become exceeded.
The prerequisite for this is the assumption that during the measurement
no changes of the radioactivity of the measurement material, i. e. of the
person will take place.

The remaining probabilities are calculated with the help of the Gaussian
Integral based on the total events per channel:

1 % 5.2
p(n)=05——=| e " dx
71

The Integration limit x depends on the required statistical safety as well
as on the standard deviation and the mean value of the normalized
Gaussian distribution of the measurement values, which accuracies
increase with the rising number of measurement cycles n. The total
probability P(n) for exceeding the limit value in the remaining
measurement cycles N — n, is then calculated as follows:

P(n) =p(n) * (N =n),

Whereby N means the number of required measurement cycles (gross
measurement time) according to DIN.

In this calculation a channel is considered “free” (=>exceeding of the limit
values not possible anymore) if the set probability of the confidence level
has not been reached two times in sequence of P (n). The two times
query for this not reaching the set limit has been introduced, in order to
cover for non-statistical deviations of count rates. Therefore, if all
channels report “possible contamination below set probability of the
confidence level”, the measurement is aborted.

Due to the double query of the release message per channel as well as
the “waiting” for the channel with the longest measurement time there are

313

Rev. no.: D310061, Zu/LBi, Date: 13.08.13

File: Reg3_e.docx



Register 3 Technical Handbook HandFoot-Fibre™

m MIRION

2BStructure and measuring operation
Measurement basics and efficiency considerations

already two safeties integrated into the procedure. For further safety, the
software automatically excludes a measurement time reduction of more
than 50 per cent of the measurement time calculated according to DIN.

3.3.5.2 Results by experiments

The procedure has been tested by simulations inside the company. The
functionalism has been confirmed by the testing. There have been no
malfunctions observed. The efficiency |. e. the shortening of the
measurement times for measurements with 0 Bq average amounted to
30 %. Furthermore, the procedure was tested under real conditions in a
field test. The test object was a RTM860TS PRE monitor which was
tested in the months May and June 2000 in a German nuclear power
station. During 36 days 26976 measurements, corresponding to 13488
passes through the monitor were carried out. A part of this test phase fell
into the “outage time”. The average measurement time according to DIN
was 9.9 seconds per body side, the average time saving due to the p?
accelerator consisted of 27.9 %. This equals an average of 375 passes
through the monitor per day and a saving of 34 minutes per day and
monitor!

Faulty releases due to the p? procedure have not been observed.

After evaluation of the field-test data it has been unambiguously proven
that the P? accelerator also attains the measurement time saving, which
have been predicted by the simulations during the real application.
Despite of the considerable time saving there have been no malfunctions
(faulty releases) thus the appropriateness of the procedure has
unambiguously been proven.
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3.3.6 Alarm triggering

The triggering of an alarm takes place at the end of a contamination
measurement if the calculated net effect reaches or increases the actual chosen
alarm threshold.

For the measurement mode ,fixed measurement time" the set alarm threshold
parameter will be used.

To ensure the detection safety is reached, the alarm threshold for the
measurement mode ,automatic measurement time“ will be calculated using
following formula

R =R,—k. * &"'R_"
0 In

with
Ry = actual alarm threshold [cps]
Rn = set alarm threshold [cps]
Kip = detection safety (error second quantile) [sigma]
Ry = background count rate [cps]
tn = measurement time for person [s]
to = measurement time for background [s]
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3.4 The monitor

The housing is made of painted steel. For dimension see dimension
sketch in register 2.

The operating elements of the monitor:

B  TFT-LC touch screen colour display
Graphical resolution of 1024x768 pixels

B Mains input
B Foot switch

B  Hand sensor

With respect to measurement technique the
HandFoot-Fibre™ consists of six parts:

@ hand box (with two detectors)
foot plinth

clothing probe

LC touch screen display

measurement electronics

® 6 6 0 ©

USB and LAN port

Refer to Register 1 and Register 2 for detailed information on detectors
used in your version of the HandFoot-Fibre™.

USB

Main port

Figure 3-2: HandFoot-Fibre™
monitor
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3.4.1 HandFoot-Fibre™

If a measurement is to be carried out, the user steps on the foot plinth facing
the display. By triggering the foot weight switch the monitor recognizes that
the user wants to carry out a measurement and thus the background
measurement is interrupted. Then the last measured background value
applies for the following measurement.

To measure the hands there is a hand box with two detectors at each side
of the monitor. In a one-phased measurement the top and the palm of the
hand are measured simultaneously.

In order to obtain optimum positioning of the hands, the light barriers at
the rear part of the detector must be interrupted. If one of these light
barriers is released during the measurement, the measurement process is
interrupted and the monitor requests the user to reposition the hands.

The clothing probe for measuring contamination on the garment is
positioned at the right side of the monitor. If the clothing probe is taken out
of its compartment, automatically an acoustical amplifier is switched on,
similar to a "Geiger - Muller" probe. In this way contamination can easily be
"heard" by the higher count rate. Of course, the exact count rates can also
be seen on the display. If the clothing probe is hanging in its compartment,
the probe is ready to measure without acoustical signal.

At this point we like to remind you that every measurement in this field is
meant for radiation protection of the user. Therefore it should be in the
personal interest of every user to operate the monitor properly.

For easy decontamination of the detectors in the foot plinth, a special foil
can be placed over the detector window area. One role of this foil is
supplied with the monitor.

It has to be considered that if extra layers of

Hostaphan - Foils are used an influence on the
overall measurement efficiency can be anticipated.

3-18

Rev. no.: D310061, Zuw/LBi, Date: 13.08.13 File: Reg3_e.docx




m MIRION ) . .
Technical Handbook HandFoot-Fibre™ Register 3
2BStructure and measuring operation

The monitor

3.4.2 HandFoot-Fibre™ detector allocation

standard BetaFibre™ detectors

1 RFD485
Hands

2 RFD485
clothing probe

3 RFD485
foot

Figure 3-3: HandFoot-Fibre™ detector allocation
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3.4.3 Measurement computer

The complete electronics @ are located in the central part of the housing
and can be reached by opening the front door. The measurement PC Ois
located in the upper box.

The computer system used in the HandFoot-Fibre™ is composed of a
single board industrial computer. The computer is placed in the computer
housing@. Please refer to Register 10 for detailed information on the
measurement computer setup and maintenance. Operational inputs to
the operating software system can be performed via the touch screen®©
and an optional software touch keyboard on LC-display.

For quick and reliable computation of the measured values and
simultaneous operator control, the QNX 6 operating system is used.
According to the optional equipment the computer includes the respective
RTM user software.

Figure 3-4: HandFoot-Fibre™ with open service door
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3.5 Computer

In the following the PC hardware applied, the operating system QNX in
brief and the minimum requirements of the hardware are described. As the
PC components are developed very fast nowadays, it is also possible that
components with higher capacities will be employed.

3.5.1 Function and design of the system computer

The measurement and communication PC is a tiny box computer

(178 mm x 112 mm x 50 mm) with powerful functions and rich 1/Os like
network card, dual SATA and three USB ports. The Filico board is
connected via network directly to the measurement and communication
PC.

The USB device slots are available for data exchange. The optional
protocol printer may be connected by an USB interface.

The memory must have at least 512 Mbytes RAM, of which about 2 MB
are required for the operating system and for the graphical surface. The
remaining memory capacity is required for the calculation programs, the
service functions and the graphical display. At the hard disk there should
be at least 80 GBytes available for the operating system and the
necessary program. Since hard disks with much larger capacities are
used, the capacity should not be any problem.

The displays appear via a VGA chip on-board tiny box computer and a
VGA-LC touch color display with a resolution of at least 800 * 600 pixels.

In order to measure objects fast and reliably, many calculations of
individual procedures have to run simultaneously. For this aim Mirion
Technologies (RADOS) GmbH has been using the operating system
QNX for many years to carry out the different measurement tasks. The
whole system is based on a very small and thus very fast core. This core
is only responsible for the exchange of messages and the distribution of
the computer capacity between simultaneously running programs.

Based on this architecture, extremely short task switches and reaction
times are provided.

The user surface can be realized on windows - surface capable of real
time. It corresponds to the Open Look.

Network functions belong already to a standard part of the operating
system. With different drivers any topologies can be used (e.g. Ethernet,
Token Ring, and FDDI). The TCP/IP+NFS — protocol can also be used
optionally, thus allowing for a connection to all networks and large
computers.
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3.5.2 Software functional sequence

In this chapter the functions of the monitor in the sequence of the actual
operational mode are described.

These modes are divided as follows:

‘Measurement mode

Not ready to measure

o T

System check (WKP) R@Qiﬁ*ﬁ@? 6

Service | Detector status | 1i0 Test

IDalabase [ Meas. resulls Nucide

IPammaisr [ parameter Import - -
oo Parameter

[ help “ Info ]

Figure 3-5: Software functional sequence

3.5.3 Operating conditions

The user software differentiates two operation conditions:
Measurement mode

The measurement mode is the normal operation mode.

In this mode the measurement of persons is carried out.

The measurement mode is either in state of "contamination
measurement" or "ready to measure". The monitor uses the phase "ready
to measure", i.e. the time period between the measurements, to check
the connected detectors for their proper function and to measure the
background.

The service mode is a very sensitive sector of the monitor and should
therefore be accessible only to trained persons. This mode can only be
entered via the respective button/key. In the service mode there are
different sub-menus available to control the function of the monitor and to
adjust all parameters influencing the measured value.

3-22
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3.6 Start-up menu

The CheckPoint:Body™ contamination monitor family has different
graphical and entry elements for the user communication. A detailed
description of the operation is given in chapter "Computer system QNX".

health physics

Figure 3-7: start-up menu

Software modules provided via the RADOS monitor start-up menu:

The simple touch on the button “Start” leads to the user
software — the main program for measuring radioactive
contamination of persons and their clothes

The touch of the button “Service” leads to the utility

programs, to perform system and hardware
administration.

The button “Shutdown” switches the monitor off.
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3.7 User software start

The user software starts with an internal check on all associated module
and sensors before the first background measurement takes place.
Detected dysfunctions and failures will be prompted.

[RADOS| HandFoot-Fibre™
not ready to measure ‘RadosMonitor

Lt i

0:23:08

initializing [%]

please wait

Figure 3-8: User software start (first background)
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3.8 Measurement mode

The measurement mode is the usual operation of the monitor. For this
reason it starts automatically, after the monitor has been switched on. In
this mode the users can carry out contamination measurements.

The HandFoot-Fibre™ distinguishes between a person measurement
and a clothing measurement. The exact differences regarding the mode
of operation and evaluation are described in the following chapters.

If there is no safe measuring operation possible due to any trouble,
further contamination measurements will be stopped. Additionally, the
screen provides a short description of the causes of the malfunction.
Possible reasons causing the trouble and the way to remove them will be
described in the following.

The initiation of operation in the measuring state is done by light barriers
and a switch (foot). The user is guided by the graphical display and voice
sequences. The measurement result is shown on the screen.

'RADOS] HandFoot-Tibre™
ready to measure Bt

1ziovize |

current paramater Get requiested miesiremel e

Tesl-WEKP 1=

Figure 3-9: Example of the RTM user software - ready to measure
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3.8.1 Person measurement

A person measurement can be carried out, when the monitor displays
"ready to measure". The measurement routine starts by stepping on the
foot plinth.

The measurement itself is started as soon as the user has correctly
positioned his hands and feet. All parts have to be placed such way that
they trigger the light barrier respectively the foot switch.

If this is not done immediately, you will hear following request:

® "POSITION FEET"

If the feet are placed correctly at the foot plinth the monitor will request to:

H "INSERT HANDS"

The requests to position are controlled by initiators
so the person to be measured will be requested on
the base of his movements. If the positioning
request will not be fulfilled in a defined time, the
measurement will be aborted.

[\ CAUTION

The hands must be positioned close enough to the
detectors so that they trigger the light barriers in
the rear part.
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Request for position screen displays:

— please insert eft hand el please insert right hand roindi
(1] 3
e ........_.Ii.... S .............i.:.
a === 8 a8 LR ]
Figure 3-10: Display "insert left hand" Figure 3-11: Display "position right hand"
— Pplease position feet i S please insert hands Rt
(1] (1]

e s srmetas aet

s [ i =
N R == e ===

Figure 3-12: Display "position feet" Figure 3-13: Display "insert hands"

If the above mentioned conditions are fulfilled, the monitor begins with the

measurement.
" Tandl oot §iboe
\m, measurement bl
1]
T — -
a == = 5]

Figure 3-14: Display "measurement”
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m Hundbool-Fibie
15: 20032 measureme nt RadosMaonitor
[ ]

reguistiod meassrsment lms

Figure 3-15: Measuring HandFoot-Fibre™ measurement (at 5 seconds)

CUrTent parameter et

ﬁf«ull ]

If the automatic measurement time adaptation has been switched on (see
chapter “Measurement parameters”), the calculation is now started. In
this case the measurement time and the alarm limits are adapted to the
background value measured at last. The calculation does not perceptibly
delay the start of the measurement.

During the measurement, the total measurement time (numeric value)
and the remaining time (bar graph) are displayed.

During this time it is necessary to keep the measurement position. If the
measurement position is left, the person measurement is interrupted. In
this case the display shows the message asking the person to correct the
position of hands or feet. If the hands or feet are repositioned, the
measurement is continued.

A complete leaving of the monitor leads to an abortion of the
measurement.

If a contamination has been measured, the fields with the measurement
values of all detectors involved are marked with a color. So it is possible
for the user to locate the position of the contamination.

At the end of the measurement the result is shown on the display. The
information displayed remains, until the user has completely left the
monitor.
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If no contamination was measured, a respective message appears on the
display and the user will be kept informed by a voice message:

"THANK YOU - NO CONTAMINATION"

HandFoot-Fibre:
= no contamination Radostronitor
1]

current parameter set requestad nestursment time

default [ g

Figure 3-16: Display “no contamination”

If any of the measuring channels exceed the alarm threshold, a
contamination is detected that causes an alarm signal and a message will
be announced:

"CONTAMINATION, SEE DISPLAY! PLEASE, NOTIFY RADIATION
PROTECTION"

contamination

[FI

Figure 3-17: Display "Contamination”

If in the service mode an automatically printout is selected, a protocol is
now created.After the user has left the monitor, it is now ready for further
measurements. At this time the adaptation of the background is
automatically continued.
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3.8.2 Clothing measurement

If the clothing probe is removed from its holder in the status "ready to
measure", clothing measurement is started. Any person measurement
currently running is interrupted. It is, therefore, of no significance, whether
the user is standing on the foot plinth or at the side of the monitor.

Information about the current measurement result automatically appears
on the display.

The pulse rates are displayed graphically up to the alarm level. Beside
the graphics there are the exact numerical values. Additionally, the last
determined backgrounds are numerically displayed.

[RADOS]| Handraortibi
cloth detector measurement i

[EFo

Figure 3-18: Pulse rate graphics

m . Mo ool f e
cloth detector measurement Veacostioe 1

i)

contamination

ot el
[ moez7]

byt lapad

[e=]

P P

el 11

Figure 3-19: Pulse rate graphics with contamination

The name of the used parameter set is also shown. The parameter set
defines, which alarm limits are used and states, if a nuclide-specific
efficiency calculation is carried out. If a nuclide selection switch is
available, the parameter set can be exchanged during the clothing
measurement.

After the clothing probe is hung up in the holder again, the monitor is
ready for further measurements. During this time the adaptation of the
background value is automatically continued.
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3.8.3 Not ready to measure

If a reliable measurement operation is not guaranteed, further
measurements are prevented. The disturbances which lead to the
interruption of the measurement operation are displayed. Additionally, the
progress of the continuously running background determination is
displayed in a percentage rate.

m d t HandFoot-Fibre
e not ready to measure i

process contral not active
mathematics rot active
AT2000 not active

Vo nat active

initializina %1

please walt

Refer to (Register 10) Trouble shooting and repair
(diagnostic and rectify of equipment faults) for
detailed information.
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3.8.4 Not ready to measure message overview

Following messages as well as the causes of the disturbance are stated.

Background

Progress of the background determination is displayed. The value states to
what extend (in percentage) the currently running measurement have been
completed. If no further errors are displayed, it is a complete new
determination of the background. This measurement is carried out when
the monitor is started or upon request in the service mode.

At least one detector remained below the adjusted minimum threshold.
The display of the measuring status (see Register- Service) shows which
detectors are responsible for that.

Maximum level

At least one detector has exceeded the maximum threshold set in the
service mode. The display of the measuring status (see Register- Service)
shows the detectors that exceeded it.

Detector fault

If more than one detector is affected, there may be a light leakages fault or
a very high background. Otherwise, there may be a defect or
contamination of detectors.

At least one detector may not deliver any data or delivers wrong data. The
reason could be a defective wiring or damage to detector electronics. More
precise information can be found in the menu - detector status (see
Register- Service).

1/0 fault

At least one sensor does not communicate. Sensors are affected can be
identified from the display of the menu - /O test (see Register- Service).
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Service mode

Measurement mode
Figure 4-2: “Maintenance” button

3BService
HandFoot-Fibre™ service general

4.1 HandFoot-Fibre™ service general

The system interface has different graphical and entry elements for the
communication with the user. A detailed description of the operation is
given in the chapter “Real-time operation system QNX”.

The service mode is opened and carried out, by using the “Service”
button. The service mode is password protected on a user authorization
level (refer to register 5 for detailed information on user administration
and user authorizations).

/\ CAUTION

To shut down the HandFoot-Fibre™ monitor it is

absolutely necessary to follow the shut down process
given in Register 3 to prevent the monitor from any
damages.

All maintenance functions will be described in the following chapter.
A partial repetition of the description from other chapters has been done
intentionally.

The following picture shows the maintenance main menu, from which
service functions, the monitor parameter settings and the database are
accessible.

maintenance

hardware| Input J ouwtput | datector state channel measuremant

parameter

aenerai} background ¥ measurement database [— background| F
i 3 «’ reduction | =
I XY i <>
I — I
protocol| statistic woice| about alarm test]
tost
| st
|

@’

»

.,.,.k,:;::

Figure 4-1: Maintenance main menu

The maintenance menu is splited in the sections:

B service
parameter

misc

set-up parameter

4-1
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Maintenance general

4.2 Maintenance general

/\\ CAUTION

This operation mode requires qualified expert
personnel or the RADOS Customer Service.

The entries shown in the white colored fields can
be edited to meet user premises. The fields colored
in yellow are firmly set by the monitor software or
are for information only.

/'\ CAUTION

The values displayed in this documentation are
simulated data that should not be compared to real
measurements.

Changes has not saved. Save it?

l save ” discard ” cancel ]

If measurement parameters have been altered, the
user will be asked to save or discard the change with
following query.

The button “KBD” is used to display a visual
keyboard on the touch screen display, if
alpha numeric user inputs are necessary

The maintenance menu can be password protected.
Refer to register 5 for information on user
administration.

4-2
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Figure 4-3: Virtual keyboard
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Figure 4-5; “Maintenance” button

3BService
Maintenance (enter and exit)

4.3 Maintenance (enter and exit)

When the button “Maintenance” at the bottom of the display is actuated,
the maintenance menu is visible and the menu items are accessible.

The monitor is not in the measurement mode any longer. By actuating
the service functions, the background measurement stops. From this
menu the desired service functions may be chosen.

The following submenus are available in service mode of the user
software.

If the button “Maintenance” is clicked, the “Maintenance” button icon
changes from gears to crossed gears. The maintenance menu is now
active. The maintenance mode is left, actuating the button “Back to
measurement mode”.

RADOS] — Handfoot-Tibre™
i ready to measure bl
LI
H
current garameter set requested measurement ime
| Test-wikp | [ afs

L= &

Figure 4-4: Monitor status “Ready to measure”
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RADOS] HandFoot-Fibre

B not ready to measure ol

process control not active
mathematics not active
AT2000 not active

Vo not active

initializing [%]

| g

please wait

P g =0 =T e

Figure 4-6: Monitor status “Not ready to measure”

Should an error occur during the start, an error message appears on the
main window®.

After all errors have been cleared, the error messages will be suppressed.

4.3.1 Recurrent menu controls

Symbol Name Function
Leave the actual menu and return to maintenance main menu (on
back o2 . . .
context-sensitive menu links the previous menu will be called).
Bagkto Direct switch between maintenance and measurement mode.
meas. mode
The “Save” button (with pulsing red bulb) will be displayed directly after
save
parameter have been altered.
e The “Save” button (without pulsing red bulb) enables the user to save
the data on a USB stick.
load Load factory parameter in the user software.
print Print actual screen display for filing.
display The result of the last contamination measurement will be displayed.
delete Delete a data set.

Figure 4-7: Service operation — recurrent menu controls

4-4
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4.3.2 Structure of submenu

bmenu |
tate”) ﬁ measurement state
channel data
bkgrd bkgrd sigma fast alarm high ala; meas, ti
h st ace “ l::a: l::':1 Ilk;ri [c:ul ul:;'}m b
1 0K 100 20.02 2.80 OFF 8835 1159.70 1.00
2 0K 100  19.94 2.80 OFF 88.35 1159.70 1.00
3 OK 100 20,12 2.82 OFF 8835 1159.70 1.00
ﬁ 4 OK 100  20.02 2.83 OFF 88.35 1159.70 1.00
5 OK 100 1993 281 OFF 8835 1159.70 1.00
6 0K 100  19.87 280 OFF 8835 1159.70 1.00
i uumj 7 curr. background [%] i = T
* E— _
:ontext- back tn Rl 16 s print Back
@ ) I —| 1]
Figure 4-8: Submenu structure
Info bar Shows company name, date and time, monitor name

and monitor ID.

Display area | Display of monitor current state and graphical and
numerical display of measurement values.

4-6

Due to a different monitor type and to a different

monitor configuration, the screen shots shown in this
manual may slightly differ from the screens on your
monitor.

Rev. no.: D310061, Zuw/LBi, Date: 13.08.13

File: Reg4_e.docx




M Mo Technical Handbook HandFoot-Fibre™ Register 4

3BService
Maintenance (enter and exit)

4-7

Rev. no.: D310061, Zu/LBi, Date: 13.08.13 File: Reg4_e.docx



Register 4 Technical Handbook HandFoot-Fibre ™ M MIRION
3BService

Service menu area

4.4 Service menu area

input / output detector state channel measurement

state m configuration state ..
4.4.2 445 = 4.4.4 445 ==

e mode, service section

441 Hardware

The hardware menu presents a list of the built-in hardware of your
HandFoot-Fibre™ monitor.

hardware

FiLiCo

are

davicetype | .-)|

vivico w |localhost |

FiLica varslon | 1.00

weaw 127000 |
PGA 3|

back 1o
meanurEmen
modn

B = O

Figure 4-11: Hardware

back

Close the menu and return to maintenance menu

back to measurement mode

This button enables a shortcut to the measurement mode
Print

Print actual menu selection.

4-8
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4.4.2 Checking of binary inputs and outputs

The call-up of input and output test can only be effected during the
running service mode via the “Input/output state” button.

i/o state

currant £tata of Lancars autput satting

na Eystem emor

ready to meature

contaminaton

Elelele

back to

measurement x
mode L

Figure 4-13: Input and output state

u E n ﬂ

All digital inputs are continuously controlled and the states are displayed
on the video monitor. Active inputs are indicated with a green dot (©).

The user can enter the states of the digital outputs via the keyboard.
When they have been entered, the outputs are set immediately.
By leaving the service mode, all outputs are reset to their original values.

back ﬂ
Close the menu and return to maintenance menu

back to measurement mode
This button enables a shortcut to the measurement mode "
Print E

Print actual menu selection.
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4.4.3

The detector status is called up by touching the button “Detector state”.

Detector state

This service menu is separated in four areas:

O Detector type and details
® FILCO board - information and communication
© Calculation of mean value and channel adjustment information
O cChannel data display
5] Light leakage check
detector state ok |
@  cevctorpelrrn ass High Voltage VI 768 gate counter 815
HuCa Board 0 channal data
Junctien L | ch  ade :::ll 'I:::'I' = I‘i:lml_ e I::s
communication 0K 1 |1 3 3.62 1.16 0K 0
check sum 0K 2 2 4 3.07 9.31 oK 0
timeout 0K 3 (3 0 317 8.40 oK 0
lasl resel Ok 4 4 5 3.95 1.38 oK 0
high tension  OK 505 |9 940 553  OK 0 ‘ 768 | *|
NULL rates OK 6 6 8 998 460 OK 0 i oy T
9 high voltage n
changa
high Valtage
p—— toggle
gate time Imll! 1000 flateting u
calcalate mean value for ;u_n "m
i 100 2 [T I wé“m e
back to channal back
mtasuremant configuration ﬂ

|

T

print E

Figure 4-15: Detector status

©  Detector type and details
The displayed information is structurally stored in the measurement
electronic and is displayed for user informational purposes only.

(2] Light box communication

The displayed information is structurally stored in the light box and is
displayed for user informational purposes only.

(3] Calculation of mean value

A new creation of the mean value is started via the button
start calculation. The field to the left of the start calculation button
shows the number of gate times which are used to measure the mean
value. The user can change this value at any time. The end of the mean
value calculation is given by an acoustic signal. The value O results in a
permanent mean value creation of the count rates, while 60 would stand
for a mean formation of 60 gate times a 1000 ms (a mean value for one
minute). The count rates are continuously determined. This is the number
of measured counts per measurement period (gate time). The mean
measurement values are determined from the last 100 count rates with

their corresponding default deviation.

Formula 4-1 standard deviation

— n
x:—fo
noi=

4-10
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The HFF detector channels are coupled sum channels.

In normal operation mode each channel represents 2
detectors (see chapter 4.4.6).

(4) Channel data

The following information of the measurement channels from the detector
electronics is displayed for user information and service purposes only.
The information is firmly set in the electronic and cannot be changed by

user.
count low mean low std. deviat count high mean high Std'd.
low hi
ch adr [cps] [cpsl ] [cps] [cps] 5
© ® @ & ® @ ¢
ch. @ the number of channel within the monitor

adr @ address of channel (firmly preset)
count @® current net count rates per gate time for high and low channel [cps]
mean. @®@ calculated mean value of the last 100 count rates
for high and low channel [cps]
Std. dev. ®®calculated deviation of the last 100 count rates for high and
low channel [%]
State © actual channel state from following possible states:
OK the channel is ready to measure
CHG the status has just been changed
MIN the value is beyond the minimum background limit
MAX the maximum background limit has been exceeded
Errleak @  flag for the result of the measurement electronics selftest

©  Check light leakage in detector

The detector state menu also enables the user to perform an automatic
selftest for light leakages in the detectors

The selftest of the measurement electronics will display a detector
overview window in which every estimated failure or leakage will be
displayed. This information will be useful to find out which detector has to
be checked or maintained.

back
Close the menu and return to maintenance menu

back to measurement mode
This button enables a shortcut to the measurement mode

Print
Print actual menu selection.

Channel configuration
Measurement channel display

H 88
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4.4.3.1 Calculation of measurement time

The calculation of the measurement time is carried out automatically in
accordance with the regulations from the DIN 25482 part 1. In this DIN
paper the calculations for the detection and the recognition limits
depending on the different measurement methods are given. From these
given safeties, the background and the measurement time to be expected
can be derived. This is not an exact function but rather a proximity value,
which is however very close to the true value or leads to an
overestimation of the measuring time.

Please note that this is also a theoretical value too.

r More information to measuring time calculation can be
read in register 3 of this technical handbook.

4.4.4 Channel configuration

The “Channel configuration” button is used to display the firmly set
channel configuration for information purposes.

channel configuration

back ta
s
mede

B “ 0

Figure 4-17: Channel configuration view

More information to detector channel configuration can
be read in register 8 of this technical handbook.

412
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4.4.5 Measurement state

The measurement status is called up via the “Measurement state” button.
This service point is separated in two areas:

© Measurement status of each measurement channel
@ \Measurement status of the monitors

4.4.5.1 Measurement status of measurement channel

A list with following information is displayed for each channel:

ch - number of the channel

state - status of the channel
A measurement channel can be in following state :
OK the channel is ready to measure
CHG the status has just been changed
MIN the value is beyond the minimum background limit
MAX exceeded maximum background limit

acc - quitting (Q: channel was quitted or no entry)

bkgrd - background value [%]

bkgrd - background value [cps]

sigma - width of the sigma tube [cps]

fast bkgrd - OFF or ON

alarm - alarm threshold for medium contamination [cps]

high - alarm threshold for high contamination [cps]

meas. time - actual duration of a measurement for channel [s]

The HFF detector channels are coupled to sum

channels. In normal operation mode each channel
represents 2 detectors (see chapter 4.4.6).

4.4.5.2 Measurement status of the monitors

The monitor may have following states of measurement (1}

The state ready to measure demonstrates the availability of all channels
for the measurement process

conditionally ready to measure
The state conditionally ready to measure announces that at least half
of the detector channels have attained the status OK and some channel
are accepted for not being included in the measurement process

not ready to measure

The state not ready to measure indicates that a measurement operation
is not possible anymore.

413
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measurement state (1 A
channel dats
{ bkgrd  bkgrd slgma fast alarm high alarm mrag. tme |
€h st A i) lepsl Lepsl  bhgnd  Lepul fepsl 8] |
| 1 0K 100 40.03 785 OFF 600 45.00 6.00
2 0K 100 39.72 1.94 OFF 6G.00 45,00 G.00
3 oK 100 4072 800 OFf  6.00 45.00 5.00
4 OK 100 4048 806 OFF 6.00 45,00 5.00
5 oK 100 41.10 808 OFF  6.00 45,00 6.00
6 0K 100 40.83 802 OFF 6.00 45,00 6.00

[

@

back ta

Figure 4-19: Measurement status

'—9 eurr. background [%] tart current maasm. time [s]
alurm sccapt n b

Curr. background [%] The used time of the first background

measurement in per cent is shown at this place.

Background menu

Adjust background parameter

Measurement parameter
Adjust measurement parameter

alarm accept (2]

If some channels should not attain the status OK, the
alarm accept leaves this channels to remain without
consideration for the measurement

start @

A new background measurement is initiated with the
button start. During background measurement the current
measm. time [s] © is re-calculated with the selected
parameter set.

back
Close the menu and return to maintenance menu

back to measurement mode
This button enables a shortcut to the measurement mode

Print

Print actual menu selection.
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4.5 Parameter menu area

parameter

ganaral hackgrou nd rnaasurernent database . background
reduction | q
J\qh
"* (5,5 ==
1 I

Figure 4-21: lcon “General parameter”

Figure 4-20: Maintenance mode, parameter section

4.5.1 General parameters

e e — o
manitar idenification =
o manlter 10 [RadosMonitor

measurement result

9 time for displaylng meas. result i E 2 5

sEreen saver

S - ”ﬂﬂ

4]

Figure 4-22: General parameters
(1) monitor identification
® |n this field an unequivocal name for the monitor can be entered (i.e.
serial number).The entry is user defined and is used for the
identification of the monitor.
(2] measurement results
®  The parameter defines the duration (time in seconds) a
measurement result is shown on the display after the measured
person has left the monitor.
(3] screen saver
®  The parameter defines whether or not a screen saver will be used
and the specific time period in which he will be activated.
(4] languages
®  This parameter defines the number of languages available on the
measurement screen.

back
Close the menu and return to maintenance menu

Print
Print actual menu selection.

Language details
Select and test displayed languages
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4.5.2 Background

The background parameters can only be modified in the running service
mode via the menu parameter > background.

The entered alarm limits are always based on 485 cm? (see note).
Subsequently, the real alarm limit will be automatically calculated for

each detector channel according to the individual area. If the measured Figure 4-23: lcon
background is outside of the range, a faulty or contaminated detector is
assumed. Thus the monitor is not ready to measure.

madian

Figure 4-24: Background parameters

o Alarm level min-Alarm max-Alarm
If the adjusted low (MIN) or high (MAX) values are not reached by the
counting rate, it can be assumed that there are problems at the detector
channel and that it is impossible to carry out further measurements. In this
cases the unit is not longer ready to measure and has to be switched in
conditionally ready to measure mode (see section measurement status).
e Median
@ background level off @ background interr.
@ Width of the permitted standard deviations for the background measurement before
the background measurement is stopped. The value is set as sigma factor
@ determines the tolerated number of cycles in which the background measurement
values are outside the sigma tube. After these cycles have been performed the
monitor automatically re-initializes itself to learn the new significantly changed
background. This is indicated by a correspondent message on the display.

back ﬂ
Close the menu and return to maintenance menu
Print =
Print actual menu selection.
Load default E
Reload factory settings.

4-16
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4.5.3 Measurement parameters

The parameters can only be displayed and modified if the operator is in
the maintenance mode via the button measurement.

This point of the service program is to be used for the display as well as
the input of parameters which are relevant for the procedure of the
person measurement.

The settings input will be done via the touch screen using the appropriate
toggle and radio buttons.

Up to 15 different parameter sets (@) can be created. For identification
purposes each parameter set is provided with a user definable name in
the field actual para set. With the arrow keys <arrow left> and <arrow
right> the previous or the following parameter set can be selected.

actual para set [defanlt I;}
Cﬁlﬂlloﬂ\]{ﬂd aimf]d;lmetecwr"\ b asurement unit
x =

m:'_"":‘m- — o @:}
@ - ~= €L E1(-)

Figure 4-26: Setting of parameters (calculation)
Every parameter set contains following parameters:

Tab calculation @
B fixed or automatic measurement time (@)
B measurement time duration (for fixed measurement time)
B false alarm and detection safety
(percent display is calculated)
B selection of the measurement unit (@)
s cps (counts per second)
= c¢cpm (counts per minute)
= Bq (Becquerel)
= Bg/ocm? (Becquerel per cm?)
= kBg/m? (kilo Becquerel per m?)
= dpm (decay per minutes)
@ nCi(nano Curie)
B nuclide selection (optional) @
This is activated/deactivated only in case of a built-in nuclide
selection switch.
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actual para et (defanlt

calculation Jalarm level \cloth detector

= calbration *'
©

ch efficlancy alarm high alarm

2 100.00 6.00 45.00

3 100.00 6.00 45.00

@ 4 100.00 6.00 45.00
e 5 100,00 6.00 45,00
6 100.00 6.00 45.00

apply values for chanaslsia)

Figure 4-27: Setting of parameters (alarm level)

B Calibration (only for nuclide-referred measurement)
From a fold-up list the desired calibration with a special nuclide
can be chosen. The nuclide and its efficiencies are
automatically taken over from SYSTEM CHECK (WKP) for
each channel.
B Alarms
Here the alarm values for the respective set of parameters are
defined. The values can be individually set for each channel.
o alarm of the channel
= high alarm of the channel

If the button selected or all is pressed, the altered alarm values for the

individual channel or for all channels are taken over for the respective
channel.

4-18
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Tab cloth detector @

) ST o ¢ >

calc ulcllon\1 alarm LeveH cloth deteclor\ﬁ A surement unit

- - {\@
@ alarm lavel 5.00 L @

autom, meas. time . \®>

o e *©
T s o

- @x
- @)
u::: @

P

harw e D&
=
]

Figure 4-28: Setting of parameters (cloth detector)

Following parameters can be set for the low and high energy
measurement channel

B Alarms
Here the alarm values for the cloth detector measurement can

be set
e alarm level of the channel
e high alarm level of the channel
B Efficiency
B show gross cps for cloth detector
If this button is selected, the measurement result of the cloth
detector is shown as a gross value

back

Close the menu and return to maintenance menu

Print E

Print actual menu selection.

Load default o
Reload factory settings.
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5.4 Database parameters

wtoring rosulis

current max entrives currant max entries

o "Bl =m =e—B =

printing after measurement

© cioan sestanination

Template [Mrﬁ.‘:m: Lazerhgprotiipn

Tugging atter meau rement
e = | o' | )
device to copy Iﬂﬂ'u!b stick/log.prt I I::i’l’llu ’-‘\‘
/fs/usb_stick/log.csv Qr| -
tamplate lm,r:mnu.:mhw;u-\ | 6::- o
L=

Figure 4-29: Database entries (general)

A

storing results

@ clean ® contamination
By activating the fields clean or contamination the respective
measurement results will be saved into the database.
The number of maximum measurement results, which can be saved
in the database, is stated in this field. The highest number is set to
2000 results. If the provided quantity is exceeded, the oldest
measurement results are automatically deleted.

print after measurement

® @ clean and/or contamination

®  These parameters allow an automatic printout for certain
measurement results (free/clean and/or contamination).
C logging after measurement
|

O clean and/or contamination

®  This parameter enables the user to log all or selected measurement

for database storage.

© The field current size [Kbytes] shows the current size of this log
file. It is possible to decide if contamination measurements should
be entered in the log file or not (contamination button).

@ All contamination measurements can be saved in a log file and
can later be copied to storage medium. Due to the special format of
this file (each measurement is stored in exactly one line: the
individual measurement results are separated by a semi-colon) the
results of the measurements are easy to read in other programs
(such as MS EXCEL) and can be processed.
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If a copy is selected, the current log file is copied to a
storage medium. The kind of storage medium (i.e. USB
Stick or compact disc) has to be chosen in reference to
the log file size. In the field device the interface to
which the log template should be saved is stated. The
device can be changed using the listings window next
to the device field. After saving (copy) the
measurements, the log file should be erased from the
monitor with delete in order to avoid an unlimited
growth of this log file.

copy logfile to
ffsfusbflog.prt

0 |

Figure 4-31: Copy log file

Copy log file @

This database administration button enables the user to
back-up the internal database,

delete log file ®

Delete a existing log file is helpful to save storage space
on the measurement computer hard disc

back

Close the menu and return to maintenance menu

This button enables a shortcut to the measurement mode

Print

back to measurement mode

Print actual menu selection.
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4.5.4.1 Further processing of CSV-files

For further processing of the CSV file data Mirion Technologies (RADOS)
GmbH recommends the use of MS EXCEL®.
The process steps for data import in MS EXCEL®are:

Open MS EXCEL®

Confirm selection with OK ©

with following inputs: (see Fig. below)

(@)
(b)
menu.

(c)

(d)

(e)
1.
2.
3.
4.

Select the CSV-File with the file selector @

Select Data -> Import external Data -> Import Data @ from

The following data import assistant of MSEXCEL® has to set

activate: delimited, start from row 1, file origin:

Windows (ANSI)©

Delimiters: Comma ONLY, Text qualifier: None @

Data format column: Text @

Decimal limiter: .(dot) @

(f) Confirm data import with touch on OK®

T | 1T — "

B te £ Yo juet Fymat Dok |Oda |Wnde peb Sl hem Aokt C w8 X et et et s s it e e et
DEER I 2w (3w Hsx, B3 -4 7 |oodemm
[ir] - -.-’ B ; ’ ] [t — " ':E — 1 St it s
A OB € T 0] e T I T ) P e byl g Fame Fm [ g
1 S =
1l Subpotals . Swtmotage [ 3 tegen CTTITRN] | e
B i
b3 Tt ]
:' Tt bo Cokasrn. =l
| Cogpeldate.. <
B o e Outien v s |
o i P (2] s | Y] o |
12 [ BT importata., Eo 1=
ri | a = 'l T
n P ey gt
_— e e | - 1 o CIREETT T
s [
ri—0 o] e @ X L Dt et - ‘_“'“ o rmarachar, e vararcets renramchen
— - Jrevoncher
i i
o) ¥ | J— sei P Machataboraies st s rnpaton Zatier,
e o R R | el SIS s
Lol I S
- l6) R e g 1
= R
Befetande rtetibistt
[ | 4‘"‘
(. 0
Y Pt b e,

Figure 4-32: Data import to MS-Excel©
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45.5 Background reduction

The person to be measured shields a portion of the background count
rates of the gamma detectors (if installed).

Depending on the morphology of the person, the kind and direction of the
background radiation, the shielding can be up to more than 10 % of the
background count rate. This corresponds to a certain amount of activity,
which will not be recognized. The HandFoot-Fibre™ monitor can take
the reduction as a percentage (%) of the background value into the
calculation and reduce the subtracted background by this amount. The
factor can be set for each gamma channel and gamma sum channel.
RADOS recommends conducting intensive tests with persons, to
determine the local background shielding factor with the best
compromise. To test and optimize the background shielding factor,
calculate the difference in percentage between current background rate
and background rate, reduced by the person inside the monitor.
Therefore, please, use the menu “detector status” with its mean value
function in the service mode. The background shielding factors in
percentage can be adjusted in the menu “background reduction”. The
software corrects the background rate due to the adjusted shielding
factor.

The background reduction of the person measurement can be adjusted
globally for all channels in advance. Additionally each channel can be
adjusted as one can see in the lower part of the dialog as well as the
values of all channels. For this the sensitive arrow fields are to be
applied.

*4

bl Lactur (%) L:I(m'.' 00|

¥

person measurcn\cnl" [risker measurement

[ ch spueilic reduction (%) ] .
.lkm 0.00 0.00

2low 0.00 -
Jlow 0.00 ﬁﬂv
Alow 0.00 = =
Thigh 0.00 apply values for channelsis)
Zhigh 0.00 T Fr——d
Ihigh 0.00 | D _
hih 040 selected all

Figure 4-34: Background reduction_person measurement
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The frisker measurement can be adjusted in specific reduction values for
low energy and high energy.

In addition the global percentage factor can be adjusted for all detectors

globalfactar % | 100. 00

[pmsun -,..‘1 frisker B

T e
+e ry

T El el e e

Figure 4-35: Background reduction, frisker measurement
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Optional

4.6 Misc menu area

misc
results protocol statistic

ABAEY 4Bl N 463

Figure 4-36: Maintenance mode, database section

alarm test

il «s5B] 460

4.6.1 Measurement results

The database window shows the measurement results, saved in the

database.
u date time resuit parameter set no contamination
15.062010 16:30:21 hi pata set 3 I” mooto 0 [Fasanvenor ] R
. 15062010 16:29:04 ! B s
",:Igure 4-37. leon M 15.06.2010 16:17:44 para sot 3 P active D
Measurement results 11.11.2009 14:04:53 desfault
11.11.2009 14:03:05 md default
18.052009 13:43:01 hi desfault
18.05.2009 13:42:04 hi default —
18.052009 13:40:55  hi default o bhgrd = high nut T
15.05.2009 10:52:40 default 1 35.77 5.00 10.00 324
15.052009 10:52:24  hi defaull 2 14.63 £.00 10.00 2.70
15.05.2009 10:51:31 hi default 3 35.70 5.00 10.00 2.28
15052009 10:50:58 default 4 3572 6.00 10.00 2.85
15.05.2009 10:49:42 md default 5 35.47 .00 10,00 3,00
13.052008 10:16:32 hi defaull 6 34.64 6.00 10.00 2.83
22.102008 15:07:35 hi default
22.10.2008 15:05:56  hi defaull
22102008 15:03:29 hi default
22.10.2008 15:01:15 hi default
22.10.2008  15:00:05 default =l
13.08.2008 15:56:02 ||| dhielault

-l-l-i-a-m-:

Figure 4-38: Database count rate view

In the left window all measurements are displayed with their date, time
and the measurement result. Selected measurements from the log list are
shown with measurement details at the right hand side.

Statistic see chapter 4.6.1.1.
Displays the actual database usage.

Selection see chapter 4.6.1.2
Select measurements shown in log list.

Delete
This enables deletion of measurements from storage.

| &1 6B

picture
Switch from count rate view to detector view

o= ]

back
Close the menu and return to maintenance menu
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Print E

Print actual menu selection.

date tima result parametar sut contamination
6021 . 1

15.06.2010 16:29:46 para sot 3 L L [w—' e M%
15.062010  16:29:04 para sel 3 sgbrntsathon Cl e
15.06.2010 16:17:44 para sot 3 daly [ time | 15082010, 18:30:21 | P active
11.11.2009  14:04:53 default
11.11.2009  14:03:05 md default
18052009 13:43:01  hi defaull
18.05.2009 13:42:04 hi default
18.05.2000 13:40:55  hi defaull
15.05.2000 10:52:40 default
15.05.2000 10:52:24  hi defaull
15.05.2009 10:51:31  hi defaull
150520008 10:50:58 default
15.05.2000 10:49:42 md default
13.05.2009 10:16:32  hi defaull
22.10.2008 15:07:35 hi default
22102008  15:05:56  hi defaull
22102008 15:03:29 hi default
22.10.2008 15:01:15 hi default
22.10.2008 15:00:05 hi default
13.08.2008 15:56:02 hi default

Figure 4-39: Database detector view

4.6.1.1 Database statistic

statistics

displayed: |52 {187 |

clean |32 1148

contamination |2l:l {39 |

statistlic

Figure 4-40: Database statistic

4.6.1.2 Database selection

selection criteria [roearisfrom
clean contamination < LS. >
< e B
date [ time |

m | 1 2 3 1 3 o

lﬂ T a o2 10 11 12 13

14.02.2010 ﬂ ] 15 16 17 10 19 20

| 21 22 23 24 Ed] 26 an

I I selection

Figure 4-41: Database selection
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4.6.2 Protocol

k DBASE_SOLe SOL: ADD nefto_ips_to Table channel_

b DBASE_SOLe SOL: -400 (ECPG_PGSOLY ‘column “chan_typ® of relation "channel” does not exist' in ine 5
| DBASE_SOL# SOL: ADD _chan typ_to Table _channal_ —
E: # ABLA: couldn't find 10 Task

E: # ABLA: Bad file descriptor on ko_get_seg

E:# ABLA: Bad file descriptor on attaching ko

E: SAVER# Function not implemented for wait_for_at2000

I SAVER# ready with init to ABLA

E: DBASE_SOL@ Function nat implementad in walt_for_mess
& SYSPARA® Syspara_read PULSE DISCONNECT

13:16:18 & DBASE_SQL# DBASE_SQL: Client is ready to process
13:18:23 E:# ABLA: Function not implemented on wait for AT2000
1318:24 E:USER# Function nat implemenited for walt_for_at2000
13:16:33 E:w ABLA: Cannot locate Task MESS

1316:33 W: DBASE_SQL# Server dost a connection

13:16:34 1 SYSPARA# Syspara_read PULSE DISCONNECT

131634 E: USER# Function not implemented for mass_walt
13:16:44 E:USER# Function not implemented for wait_for_abla
13:16:44 E: USER® error during reading user.cig

131844 £ USER# Cannct read nukhd data to mess_par

12:16:44 W USER# error during reading ruklid tdb

13:16:45 W USER# Can't write paramater file, not all task running
13:16:45 | USER#® HandFoot-Fibre: TDOOL ks ready to process
13:16:45 E:USER® Function not implemented for target_atta to MESS: MESS_HTG_PULSE *

show program show message Version info ‘waming error it

Figure 4-43: Protocol

Before entering the user software a protocol manager is started. This
manager records the start routine of the user software.

In the protocol:

B |nfo messages
B Warning messages
B Error messages

are recorded, which occurred during the start and the programme
sequences.

The left-hand window shows a listing of all available protocol files.
There is an automatic delete function so that only the protocols of the last
12 days are displayed in the list.

History
Switch to specific protocol from the variety of 14 logged
protocols

Close
Close the menu and return to maintenance menu

Print
Print actual menu selection.
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4.6.3 Statistics

The statistic is entered via the service menu misc > statistic.

Some important characteristics for the operating time of the monitor are
displayed. They are separated in two windows. The upper window shows
the operating time since the last start up, while the bottom window
reflects the total operating time since set up of the monitor.

total
aparatiog tous [—H}Mt
Em
|_3]|"""'"
measurements 23

with contamination i}

since last startup

with contamination 0

Figure 4-45: Statistics

Duration of the operation:

O days, hours, minutes
Number of measurements since the last start or since the set up:

OO measurements
O measurements with contamination

With the button reset the data since last start up are set back to “0".
The “total” data (since the set up) cannot be set back to “0”.
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4.6.4 Voice test

The call-up for the language setting is done in the running service mode
via the menu misc > voice test.

]uKeninsh Germ {frenc spanish ™
. measuremant . insert ham‘ll.

contamination ﬂl.&l 'lk no contamination|
< ~|8 |
omcmalhn thank you nry . sen dhphy
please notify position fest please insert card|
radiation J
protection)
position left rm position right mnu. position lelt hand :]
b m “"" n
2 3 ‘
O — | b — | f—

no cont. clothes)

position right foot

] 6] ] e e

<

Figure 4-47: Setting language

The available (blue frame) audio files can be tested for each language.

The number of languages to be selected and shown in

the main menu are set via the
maintenance->parameter >general menu

back ﬂ

Close the menu and return to maintenance menu

4-29

Rev. no.: D310061, Zu/LBi, Date: 13.08.13 File: Reg4_e.docx



Register 4 Technical Handbook HandFoot-Fibre™

m MIRION

3BService
Misc menu area

4.6.5 About (Info)

In the info window the current monitor name (HandFoot-Fibre™) and its
current user software version, with which the monitor is operated, are
displayed.

HandFoot-Fibre™ XL

version project

5.02

build identification
HFF_VDS_02_RSOI817 2013-08-29 153318

Operating system
RADOS QMC-6.4.1-revT --- Tus Sep 27 08:53:22 CEST 2011

Mirion Technologies (RADOS) Service

Ruhrstrasse 49
D-22761 Hamburg

Phone +48 (0)40 85 193-222
Fax +49 (0}40 85 193.208
E-mail: hamburg-hotline@mirion. com

Figure 4-48: Quit program
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Figure 4-50: Icon “Detector alarm
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4.6.6 Detector alarm test (option)

The detector alarm test program is a software tool to check the correct
function of the entire measurement channel with the actual measurement
parameter setting of the monitor.

Additional the detection of a source during a normal measurement this
scenario can be tested for every measurement channel.

To perform this test a source with an activity near the medium alarm level
has to be placed in front of the detector.

The test results can be printed at the end of the test.

cantralliag ready to measure
( @ software

I\ . 4

/g |

( | Wi wait time [s)

hY /

| bkged
| lepsl

3731
38.05
3855
36.19
3193
36.34

alarm
Tunitl

6.00
6.00
6.00
6.00
6.00
6.00

g L....,..

easurement parameter
paramuter set

[au.‘a U

0 fix measurement lme

(‘:) autom. meavarement tme

carrent meay, me (3] | £ I"““"D
wnit |cps

Figure 4-51: detector alarm test

The test does not require any changes on the
HandFoot-Fibre™ measurement parameter, therefore
the personnel required to perform this task must not be
enabled or skilled to change parameters.

This point of the service program is to be used for the display as well as
the input of parameters which are relevant for the procedure of the
measurement.

Use of the detector alarm test

The detector alarm test is designed with the principle of the measurement
process, which means the HandFoot-Fibre™ has to be in ready to
measure mode before entering the detector alarm test and to start the
detector alarm test. This ensures that the measurement parameters are
active and the background is measured and saved.

It is also important to know that the background reduction factor (if
activated) does have an impact on the results. If the background
reduction is activated the test user has to perform the measurement
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inside the HandFoot-Fibre™ following the announcements during the
whole test.

A test source is needed to carry out the detector alarm test.

Every channel has to be measured with direct contact to the test source
in front of the detector.

Detector alarm test process

To start the detector alarm test, change from the measurement mode
into the service mode.

The detector alarm test can be chosen directly from the service menu
(service/detector alarm test).

If the menu detector alarm test is shown in light grey in
the service menu there is no license installed on the

HandFoot-Fibre™ and the detector alarm test cannot
be performed. Please feel free to contact the RADOS
Customer Service for assistance on this matter.

(L 9 ready @me

© L e sl

i Teps) funit) | lunk

@ -
© - .

measurement paramater

ne.
1 3731 600 2.69 ok
2

parameler el

|']t|'6\.5[

Q Fix measurement time
(T} autom. muasursmant time
corrent moas, time (3] El e QD

start | cancel . previous
qﬂ channel

Figure 4-52: Detector alarm test settings (example)

The measurement parameters are automatically set according the
monitor parameter settings and the present monitor features.

Depending on the monitor design different detectors types and positions
can be displayed on the main screen ©.

There are different possibilities under controlling ® to acknowledge the
detector positions.

software acknowledge by mouse, to acknowledge every step, click
on the button next channel

fix wait time select the button fix wait time [s] with finger touch and
give a waiting time in seconds with aid of the arrows. The
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next step will automatically perform after the set time.
To start the detector test press the button start / cancel

initiator select the button initiator by clicking on the little box
before and select an initiator for acknowledge the next
step.

The measurement itself will start with channel 1 and will follow up to the
last physical channel.

The test operator must have knowledge about the

detector position (see chapter 3.3.4 channel
configuration).

For usability purposes each process step is accompanied by a voice
controlled count down.

The position of all channels and the measurement result will be displayed
on the detector alarm test window and in the results list ® during the
test. The test results can be printed using the print button.

The whole process of the detector test can be controlled with the buttons
start / cancel, continue measurement, previous channel and next
channel.

Test results

The results of the measurement are shown in the detector position
drawing and in the table on the right side of the display.

Depending on the state of a channel, the detector channel will show a
different background color. The next actual channel that is to be
measured has a white background.

If the counts of a measurement are below the set threshold, than the
fields are in green color and the voice output no contamination

If the counts are above the medium threshold, the background changes
in red and the voice output contamination is announced.

If the background color of a channel changes in pink, the high threshold
was exceeded. Also in this case the voice output contamination is
announced.
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Caption of used colors

=] grey next channel to be tested

- green  Measured values are below alarm threshold
announcement: ,no contamination®

purple Measured values are above alarm threshold
announcement: ,contamination®

red Measured values are above high alarm threshold
announcement:
,contamination®

At the end of the measurement (all channel have been tested) the user
will be noticed. A printout of the test results is enabled at this stage.
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4.7 Set-up parameters

satup paramater

47481

Figure 4-53: Maintenance mode, set-up parameter section

4.7.1 Timer for the delay clean measurement

Timer for the delay clean measurement allows the user to preset an exact
amount of time, before the monitor is ready to measure again between
clean measurements.

Normally, the entered value should be zero. But if the

signal for the clean measurement is linked directly with
a barrier, the entered value should be higher than zero.

4.7.2 Timer for the switching the language

The timer for the switching the language allows the user to preset an
exact amount of time, before the monitor switches back to the language
that is selected as the first language in the user software.

| delay clean measuramant

[
change to ready te meacure after 3 cloan maasuremot after | 2 5

use value 0 for disable

;Ianwge

time to fall back to 1. language ;M. .

wse value U for disable

[ H 4 [1

Figure 4-54: Timer

o
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4.8 Exit application

With touch on the button “Exit application™ quit the program and return to
the start menu.

RADOS maintenance
:

-

@

aenaral i
e
misc
Pa r ] protosol
satup parameter

Figure 4-55: Exit application |

Exit application ?

Figure 4-56: EXit application Il
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5.1 User administration

In the user administration group authorizations for each user in different
subprograms and module can be defined. With the aid of user
administration global authorizations can be given to all user software
modules.

5.1.1 Prefix

The HandFoot-Fibre™ monitor has different graphical and entry
elements for the user communication. A detailed description of the
operation is given in chapter "Computer system QNX".

In order to start the user administration it is necessary to close the user
software. To close the measurement mode, enter the maintenance mode
in the user software and select menu-item “Exit application”.

Regarding the case you are logged in as a default user, please, change
your login authorization to the user group user at minimum to get access
to the menu item close.

The user administration is opened and carried out using the service
and afterwards the user profile button in the RADOS monitor start-up
menu.

health physics

RADOS

9% |
Figure 5-1: Start-up menu

calls the RTM user software — the main program to perform
radioactive contamination measurement
(see Register 3 and Register 4)

m calls the utility programs to perform for computer and detector

administration.

[ User profile ] user administration program (see Register 5)
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5.1.2 User administration general

The device software for the contamination monitors from the CheckPoint:
Body ™ family is a multiuser environment and is equipped with a user
administration.

The device software user access follows hierarchical structures. The user
access for respective user is stored and managed by a selection of user
groups. The authorization of a user is defined by username and
password.

The superuser (administrator) is defined as user level 1 and enables
working with all rights. A user with the user Level 6 (Nobody) has
respectively the fewest rights.

If a user does not have the appropriate rights in a software module, the
software module or display is hidden from view or is write protected.

The user profile organizes the user authorization in the user software.
With the aid of the user profile one can generate a login-user. Select this
function with a click on the box login-user ' .

The user software will now start with the corresponding group
authorization.

If there is no login user defined, the system will automatically start with
the group right user.

RADOS user administration

active user:

Superuser [y

)

Master = Service| — User| = Default| = |
uﬂ u u

User Name special options
|S|J peruser |
thiz is the login user
New Password
Warify Passwaord
User Group 1
Level6  LevelS Level d Level 3 Level 2 Level 1
Nobody  Restricted User Sarvice Master  Superuser

Figure 5-2: user administration —Start menu

If the login-user is defined with the group- right

Master, the user profile will be deactivated in the
measurement software.
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5.1.3 User Groups

Every user belongs to one of five user groups with specific authorizations
(in decreasing authority order):

Superuser Level 1
Master Level 2
Level 3

Level 4

Service
User
Level 5

Level 6

Restricted
Nobody
The authorizations of a higher user group include the ones from ones below.

The superuser is needed to edit data in the user administration. The
user group default is only used as a login_user in order to prevent that
every user can exit the measurement mode.

If a program module is quit, the authorizations in the module will be reset.

User Group
Level 6 Level 5 Level 4 Level 3 Level 2 Level 1
Nobody  Restricted User Service Master  Superuser

B

Figure 5-3: User administration — user authorization selection
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5.1.4 Authorizations in user software

The user profile defined in a user group will also organize the
authorizations in the User Software. With the aid of the user profile, a
login_user can be defined. The System will start with the defined
authorizations of the login_user.

Authorization needed to operate functions in the User Software:

(higher authorization by password query):

Function

End application
<>Menu

Change |10
= Service/ |10-Test
<= Misc/language

Measure background
< (Service/Meas.-status)

Quit Channel
> Service/Meas-status

High- / Discriminator changes (temporally)
= Service/Detector status

Parameter changes

>Parameter/Meas. parameter
> Parameter/database

<> Parameter/BKG
< Misc/statistic
<= Misc/language

Hoch-/Discriminator changes

<> Service/Detector status

Parameter view

< Service

System function
>Change Date/Time
~Hardware-Setup
SQNX-Shell
>Parameter load/save

Contamination measurement

Table 5-1: Authorization User software

Authorization

User

Service

Service

Master

Service

Master

Master

User_Low

Master

Nobody

The user authorization and the login-user must be defined according

their tasks and respective authorizations in the user administration.
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/\ CAUTION

If the “login_user” is defined for anybody with the
group- authorizations Master, the user profile will
be deactivated in the measurement software. So
the sub menu “user” will not be shown in the User

Software.
System check
Function Authorization
Perform Working Processes User
< View Parameter, Nuclides and Results.
<Printing
View Results Service

< Add Working processes
< Parameter changes.

All Authorizations Master

Table 5-2: Authorization System Check
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5.2 Accessing the user administration

Start the user administration by selection in the RADOS monitor start-
up menu.

A protocol manager will be started first to save the start routine events of
the user administration program.

The user administration program itself is secured with a password. You
need to enter the username and the password for the superuser group.
Regarding the case that no superuser is set, no password will be
requested and each user is enabled to create new user accounts, change
or even delete existing user accounts. If a superuser account exists, the
work with the user administration program is allowed to these users

only.
SAROS user administration
active uyer ;
Hlies e I special aptions
| Naw Passwond | Pleace anter supsruser login . i
| l Superuser |
Verlfy Password Ploase enter password for supsruser
| | o —

Figure 5-4: Log in user administration

After login all present user accounts are visible in the opening main
menu.
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[RADOS|

user administration

active user:

Superuser
|

Master [—‘

Service

Usel

r N j

User Name special options
|Supernser |
thiz I3 the login user
New Passward
Worify Password
I |
User Group
Level & Level 5 Leveld Level3 Leved 2 Leved 1
MNobody  Restricted User Service Master  Superuser

Figure 5-5: Main menu user profile

To simplify the first set-up user accounts for all groups are preinstalled.

Jser Group:

Superuser

Master
Service
User
Usero
Nobody
Invalid

Figure 5-6: User group selection

The preinstalled superuser account values can be

found in chapter 1. of this documentation.
This register is being advised to be removed
from the manual, after first setup.

NOTE

While entering user name and password attention has
to be paid for capital and small letters.

The items in the white fields (in the running program)
can be modified. However the items in the yellow
fields are fixed.
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5.2.1 Menu controls

Symbol Name Function

Close Close user administration and return to start-up menu.

Save The button is displayed to save changes after altering data.
-
Delete Delete user from list.
New Add new user to list.

i
"

Figure 5-7: User group menu controls
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Figure 5-8: NEW user

5.2.2 Installation of a new user profile

4BUser administration

Accessing the user administration

To install a new user profile ' you need to click on new at the menu

panel.

The white fields are used to name an account for a new user "= .

New Password

dedkdedhohdedd ok

Verify Password

e dede e e dede e ok e de e ke ke e [

User Group
Level B Level 5 Level 4 Level 3 Lewel 2 Level 1
Nobody — Restricted User Service Master  Superuser

Q 1

Figure 5-9: User administration — Set up of a new bser profile

RALZOS user administration
active user :
Superuser Master Service User Default
E3 B 3
User Name special options
illustratio T [
— - this is the login user

If no password is chosen for the user profile, no password will be

requested for the login.

The new user profile needs to be confirmed /saved with a touch on the
button “Save” at the menu panel.

The new user profile is displayed in the left window including a

consecutively number.
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5.2.3 Change a user profile

With a mouse-click on the button new ! in the context menu a new user
will be stored. Define or change user name, password or user

authorization 2.
Activate button save ? to store changes.

user administration

active user:

i o
=]
o —
ek ok ok ok

R KKKk kK|

Figure 5-10: User administration — Change user profile
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Figure 5-11: Delete user

5.2.4 Delete a user

4BUser administration

Accessing the user administration

To delete a user, the user, to be deleted, must be selected in the active
user area ' . Initiating the delete user button'# starts the deletion.

[RADOS | user administration

active user :

Superuser Master Service

GB wrd

=

A G
ﬁ

Usnrli— Default

User Name

|Superuser |

Mew Password

Verify Password

User Group

\__—d

Level 6 Level 5 Level 4 Level 3 Level 2 Level 1
Nobody  Restricted User Service Master  Superuser

Figure 5-12: User administration — delete user profile

special options

this is the login user

A second window will appear with the inquiry “Are you sure, to delete the
user’? The user is requested to confirm this step to avoid the accidental

erasure of datasets.

| Buperusexr

Are you sure to delete the user T

Figure 5-13: Query by deleting an user profile

5.2.5 Close the user profile program

To close the user administration program click on exit application at

the menu panel.
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6.1 Start system check

The start-up menu is the central navigation tool for all HandFoot-Fibre™
software modules. Every software module can be reached by pressing a
corresponding touch button. The HandFoot-Fibre™ user software
should be quit, before activating any other menu item, because the
internal parameter alteration, which can be done from here is only
available after restart of the software. System check is selected in the
RADOS monitor start-up menu.

health physics

-~

| r—
W setup error- [ Infa protocel

RADOS

Figure 6-1: Start-up menu

Start system check via the start-up menu:

calls the user software — the main program to
perform radioactive contamination
measurement

(see Register 3 and Register 4)

Service calls the utility programs to perform system

and hardware administration.

[ System check ] the maintenance and calibration program for
body contamination monitor (see Register 6)
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6.2 System check general

The system check software includes features as:
B Access to nuclide database

Input / output tests

Define working processes

Carry out a working process

Print out of working processes

Import and export of results, nuclide database and working
processes

The nuclide administration comprises the record, change and
administration of test sources. Based on these data the efficiency of a
measurement channel can be determined. If compared to a reference
measurement a tendency of the physical development of a measurement
channel with respect to its efficiency can be realized.

At first a working process needs to be defined. Such a working process
either contents a new calibration, a protocol calibration or a follow-up
calibration. Additionally the binary in- and outputs can be checked in this
procedure.

It is necessary to install the nuclide to be used in the nuclide database
before starting a new working process. Furthermore, a reference is a
prerequisite for a protocol or a follow-up calibration.

A calibration (determination of the efficiency) is done with these steps:

(Some of the steps are only to be proceeded in the first use of the software).

W Creation of the test sources in the nuclide database

B Set-up of a working process for database use in the
main menu can be selected

Setting of parameters
Selection of source or protocol

Background measurement

Measurement of channels; successively measuring is
possible for different types of radiation

B Test of the binary in/foutputs in the main menu

It is assumed from now on that the login for the
system check was done under the "Master"
authorization (refer to register 5 “User profiles
program” to get knowledge about administration of
user login).

6-2
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Prefix

/\\ CAUTION

This operation mode requires qualified expert
personnel or the RADOS Customer Service.

NOTE

The entries shown colored fields can be
edited to meet user premises. The fields colored
in yellow are firmly set by the monitor software or
are for informational purposes only.

/\ CAUTION

The values displayed in this documentation are
simulated data that should not be compared to
real measurements.

Al i e e e i alialioiinll jlel
P PR T T A m e
e e el I I Eatall e |

=1 M P

Figure 6-3: Virtual keyboard

Changes has not saved. Save it?

l save “ discard “ cancel |

If measurement parameters have been altered, the
user will be asked to save or discard the change
with following query.

The button KBD is used to display a visual
keyboard on the touch screen display.

KBD

The maintenance menu can be password

protected.
Refer to register 5 for information on user
administration.
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6.2.2 Recurrent menu controls

Symbol Name Function

back Leave the actual menu and return to maintenance main menu.
(On context-sensitive menu links the previous menu will be called.)

Back to Direct switch between maintenance and measurement mode.
s meas.

mode

save The button save (with pulsing red bulb) will be displayed directly after
parameter have been altered.

save The button save (without pulsing red bulb) enables the user to save the data
on a USB-Stick

"b load Load priory saved parameter in the user software.

E print Print actual screen display for filing.

@ display The result of the last contamination measurement will be displayed.
, user Change actual Logln user

D new Add new dataset to menu

' delete Delete a dataset.

Figure 6-4: System check operation — recurrent menu controls
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Formula 6-1: current activity

Formula 6-2: efficiency

Formula 6-3: default deviation

5BSystem Check
General mathematical calculations

6.3 General mathematical calculations

Different calculations are to be effected according the selected
measurement and nuclide parameters. Below the mathematical Formula
s applied are listed and their meanings are explained.

6.3.1 Current activity

Based on the radioactive decay the activity of a source diminishes during
increasing life.

In2A¢
A= 4pe rl
A = current activity [Bq]
A = initial activity [Bq]
T3 = halflife [days]
At = time elapsed [days]

6.3.2 Efficiency

The ratio of measured counts per gate time [cpg] and the radioactivity of
the measurement source is called efficiency and is used as dimension for
the quality of the measurement channel.

N-N,
n=———
A
n = efficiency
N = mean gross count rate [cps] or [cpg]
Ng = mean background count rate [cps] or [cpg]
A = current activity [Bq]

The efficiency is frequently stated as a percentage rate. In this case a
multiplication with 100 has to be carried out to receive a percentage
value.

6.3.3 Default deviation

The Formula below is used to determine the determination of the mean
deviation.

[ sy
G"_\jn—l;(xi X)

On = default deviation

n = number of measurements

Xi = i measurement value

X = mean value of all measurements

Considering only distribution processes this default deviation refers to the
law of statistics. For nuclear decay the Poisson distribution has to be
applied.
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6.3.4 Error propagation net count rate

The mean net count rate is derived from the difference of the mean
background count rate and the mean gross count rate. As both
measurement values are subject to faults this is also true for the
calculated value:

2 2 -
ol (N —N )= G + 0 Formula 6-4: net count rate
0 N Ng

o(N-N,) = error of individual measurements
ON = default deviation of the mean gross count rate [cps] or [cpg]
Ono = default deviation of mean background count rate [cps] or [cpg]

6.3.5 Error propagation of efficiency

The error expansion for efficiency is described as:

1 ) N-N,)* , 1 2
(o) (U ) = \/ Ve (O-N ) + (TU) o, + PE ( g Ny ) Formula 6-5: error propagation of efficiency|
on) = mean error of efficiency
A = current activity [Bq]
N = mean gross count rate [cps] or [cpd]
N, = mean background count rate [cps] or [cpg]
Oa = error of current activity
ON = default deviation of mean gross count rate [cps] or [cpg]
ONo = default deviation of mean background count rate [cps] or [cpg]
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Start

At first a protocol manager is started which records the start routine of the
program. The start-up menu of the system check program will appear
automatically.

RADOS system check '
available processes
lete calibration to monitor ecalibrations lo menitor oo changes to moniter

Iustration nw ol e
ast ingar eharals |
nert e chasasls p |

Please select one element of the list of processes and press the “START™ button.

Figure 6-5: Start menu system check

This menu is the detector efficiency measurements.

When the maintenance button at the bottom of the display is actuated the
maintenance menu is visible and the menu items are accessible.

The monitor is in a wait state. From this menu the desired service functions
may be chosen.

RADOS
LEED

vurvice

system check : maintenance

channel

B Tm

nput / output
wate

paramater

aonoral IR hasckground 2 it [_| it all m
'G' @ :Mdm p.mr

Figure 6-7: Start menu system check

6-7

Rev. no.: D310061, Zu/LBi, Date: 13.08.13

File: Regb_e.docx



Register 6 Technical Handbook HandFoot-Fibre™ M MIRION

5BSystem Check
Start
6.4.1 Submenu structure

global .
- (i.e. submenu parameter)
protocol header |---RADOS Tschnolug!_ calibrated by Name ]
1st signature | Signaturel 2nd signature | Signature2
print tmmplate st | ot H lines { page {0 = unllmited) il 64 ﬁ— Context sensitive
ey data form

language ;us_-zl'ﬂfvh "]

sscomiecsssa s @) oe (@) (@)
4

allawabile officincy-ditferencs Tor prolocol Aollowap calibrations (%) 20. .00

e

basics for calibration

Menu controls and
context sensitive menu
links

Figure 6-8: System check — submenu structure

Due to a different monitor type and to a different
monitor configuration, the screen shots shown in this
manual may slightly differ from the screens on your
monitor.
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6.4.2 Change login user

After starting the system check-software the user is automatically logged

in with the user authorization. Select the sub menu user to re-enter with
another user account/authorization.

user identification

Master Service User ’7 Default |
a A E

Master

Password | ko % % %]

L

|
Please select one element of the It of processes and press the “START® button,

Figure 6-9: User

Every user belongs to a user group with specific authorization for the
program system check.

Refer to register 5 User administration for detailed

information.
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6.5 Start of a process

The selected working process is activated from the selection of available
processes.

Every process will be started in this way, either new, protocol or follow-up
calibration.

RADOS
system check
12612438 | y
available processes
calibration to monitor {ecalibrations 1o monitor o ¢l to monitor ™.
Inustration o ol st

art it chanasls
st st chananle

Please select one slement of the list of processes and press the “START™ button,

Figure 6-10: Start system check
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6.5.1 Background measurement

Each process begins with a background measurement.

/\\ CAUTION

l_ No source should be in or close to the monitor
_ while the background is measured. Please remove
. all sources in close proximity of the monitors..

Background Measurement

n o a8

Figure 6-11: Background measurement |

The result of the background measurement will be displayed for the
activated channels.

Background Measurement

Figure 6-12: Background measurement Il
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Background results

A ) rate 1 min max

Fadane Leps] leps] leps]
B1 2,60 /0.55 0.00 10.0
Bz 240 7055 0.00 10.0 measuremont time (]
B3 2.60/0.55 0.00 10.0
B4 2.80 /045 0.00 10.0 E]
B5 0.00 / 0.00 0.00 10.0
BE 0.00 / 0.00 0.00 10.0
B7 0.00 /0.00 0.00 10.0
B8 0.00 / 0.00 0.00 10.0

Figure 6-13: Result of background measurement

If the background is extremely unstable during the background
measurement it is possible to repeat this measurement
using the previous button for a restart.

The efficiency determination continues
with radiation type:

beta

Please use this source for further measurement:

RM750

Figure 6-14: position source

As all kind of calibration tasks are identical until this
measurement step the differentiation will be described
in the following only.
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6.5.2 Determination of channel efficiency (calibration)

The calibration measurement is necessary to determine the channel
efficiency. For calibration three different modes are available:

New Protocol Follow up Measurement
Calibration Calibration Calibration Process
1
1 2

P 13 1
1 1 | 1 3 4
3 -+ 4 8

- d ‘ L -

Figure 6-15: Calibration modes

New Calibration

First efficiency calibration: The efficiency will be saved in a reference
calibration. The calibration report can be viewed and printed in the
databases/measurements menu.

Protocol Calibration

This efficiency calibration process is identical with the new calibration.
But one has to select a performed New Calibration as reference for the
protocol calibration to perform an efficiency deviation calculation. The
deviation will be quoted in per cent. It is not necessary to perform a
protocol calibration on all channels.

The protocol calibration is useful for the efficiency deviation of the
HandFoot-Fibre™ after factory acceptance.

Follow-up Calibration

The follow-up calibration process is equal to the New Calibration. The
efficiency measured in the calibration will be compared to the last
calibration performed (Protocol Calibration). This enables the user to
monitor the deviation between each calibration and to update the
calibration reference.

Rados advises to perform protocol measurements as a

reference to the new measurements to monitor long
term deviations.
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6.5.2.1 New calibration

m
New
Calibration /4 Reference- Nuclide Measurement

\

Measurement -
Start

Figure 6-16: New calibration process

After the background determination, all channels have to be measured.
Actuate the button start meas to start the measurement or respectively
stop measurement for a break /restart. For a better understanding, the
location and name of the channels are displayed.

Calibration

chamart | detector ype | soarce 1D

2 beta RM750
el I 3 a

f-.fv“.,
Figure 6-17: Calibration of all channels /

After the measurement process the results are displayed as:

® Channel number
® Background count rate [cps] (standard deviation)
B gross count rate [cps]

B net count rate [cps]
(see also chapter error propagation net count rate)

B Nuclide, Source ID
B Efficiency [%] (old and actual)
B Limits
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curreal slop channel no. Iz] address E] ehannel type algha hwla ﬂ gm(:}
detector lype arwa [cm1] 485
vigh vottage 1| 708
miastrnment garameles
woconf@M750 ] manfcold ]
Backgr. meas, lme :-|E activity (Rl 17521 z I Ui
muanuremont. time (2] 1
Timits
min blgrd [cpal 0.00
max bhgrd lcpsl 10.00 m‘

Backaround [eps] 240 055 efficency (%) =[ oo3 etticiency old i1 0.00]

gross [cpa] 3.00 |« 0.00
net [cpsl 0,60« 0.55

calculated measurement tme [3] 9@}

Figure 6-18: Measurement result

If necessary the measurement of a channel can be repeated. That will be
needed, if the source was displaced. Use the previous button for a
restart.

After the last channel measurement the binary in- and outputs can be
checked or the measurement results will be displayed immediately
according to the working process.
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6.5.2.2 Protocol calibration

==
m

PrptocPl Reference- Nuclide Measiament Comparison to New
Calibration & il Reference Calibration | Reference Calibration

Reference Calibration Measurement -
Selection Start

Reference

Figure 6-19: Calibration protocol process

The procedure of efficiency determination is identical to the previous
described new calibration. In difference to a new/single calibration, an
already existing calibration will be used as a reference. All measured
efficiencies are stored; the current and former efficiency is displayed in
databases/measurements as well as the resulting deviation in percent.

It is not necessary to measure all channels. Therefore a selection can be
made using the buttons previous step and next step.

This tool is applicable, e.g., after the exchange of a detector; the new
efficiency is stored into the measurement results. Of course, it is also
possible to measure all channels.

Calibration

channel | detactor type | source 10

2 ‘beta RM750

Figure 6-20: Efficiency determination calibration

After the last channel measurement the binary in- and outputs can be
checked or the measurement results will be displayed immediately
according to the working process.
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6.5.2.3 Follow-up calibration

|
m

Follow up .
: : Reference- Nuclide Comparison to UPDATED
Calibration 4 MERsS e ..eference Calibration | Reference Calibration

Reference Calibration Measurement -
Selection Start

\/M/ ' Reference

Figure 6-21: Follow-up calibration process

The efficiency determination for the follow up calibration will be
performed like a new calibration. The only difference is that a reference
calibration will be used as basis

The efficiency determination for the follow-up calibration will be
calculated using a reference calibration.

Here, the current efficiency is always compared to the reference, defined
in the set up of the working process. The reference values are kept as a
measurement result.

This task applies if the monitor shall use the efficiencies of the new
calibration during measurement. The current test is used as control to
check whether the variation is in the demanded tolerance limit.

Calibration
chamnel | detoctor type | source ID
1 beta RM750
W= TR
3 ‘beta RM750
4 beta RM750
L ‘bata RM750 I I
6 beta RM750
iy ‘bata RM750
8 beta RM750 l I

Figure 6-22: Efficiency determination follow up calibration

After the last channel measurement the binary inputs and ouiputs can be
checked or the measurement results will be displayed immediately
according to the working process.
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6.5.2.4 Check of binary in- and outputs

This test can be done either in the service menu or in line with a working
process if requested. To perform the binary Input test all initiators need
to be activated. If the initiator is working properly a tick will be set next to
the related field.

o
~5
@
o
=
-~

@ loft hand mAL:AR [
@ right hand ea1:01 [
@ foat i O
@ toat mALAZ [
@ cloth duloctos AALAY [
@ not used B8a1:05 [
@ ot uned RRLIAG [
@ not used pa1:07 [
@ nct used wo1es [
@ ot used BAL:AY [
@ notused Ba1:18 [
O noe used woi:i1 [
@ not uneod M1z [
Q net ured 881:13 [
@ net used wizia [0
@ not usod mizis [
Pease check o Iikators and observe the button. On the incl marked

elo

Figure 6-23: System check input test

Use the button next to enter the binai outiut check. /

not used

[:]
=
3
=
0
=
]
n
=

RO SYEtem error

ready te maasurs not used

contamination not used

e

customar not used

LT

not used not used

L TEE]

not used not used

e LT

not used not used

LT

not used not used

LT LT

HEEENSNSS
qaadaddd

e fli= = i Jie N Jie e
z
i

2 fli= i )i e s i )

mnmmmmnmmnm&ﬁ_mmm as ok.

Figure 6-24: System check output test

The binary outputs need to be checked manually on the related reiay
outputs. The output is activated by clicking the respective output. If the
binary output is working properly the tick is added manually in the related
fields. Use the button next to continue.
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6.5.2.5 Total result of the efficiency determination

After all detectors have gone through the measurement process, the total
results for each channel are displayed separated by the respective tabs.

The measurement result can be named in the line calibration name.
Additional information can also be given in the white boxes.

g . L beta

calibration uml?ﬂ |

date] Dec 19 13:21:51 2013
ottt [

caliliratod by ITd |

romark |For illustration purposes only

transfer data to monitor -

Figure 6-25: Measuring calibration result

The result of the background measurement is displayed for each channel
in tab background.

general {background | beta

Backgroumd ‘min max

B 1 3.00 0.00 10.00 ARG e tin 14)
B2 2,60 0.00 10.00 [ 9

B3 2.00 0.00 10.00

B4 240 0.00 10.00

B 5 0.00 0.00 10.00

B 6 0.00 0.00 10.00

B7 0.00 0.00 10.00

B8 0.00 0.00 10,00

Figure 6-26: Background details
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The result of the efficiency measurement is displayed for each channel in

the tab beta (or gamma based on the kind of radiation measured).

gencral | background beta

nuclides efficlency [%]

| ch || '::] E source ID I activity ﬂ ui:; ﬂ min “ max n actual l ald I ehange
1 1.00 RMTED 1782 a6oa | 0.0 0.0 0.004/.0.00 0.00 +0.00

2 0,40 RITS0 1752 wewa | 0.0 0.0 B 044003 .00 +0.00

a o.00 RMTE0 s e we o.u 0.00+/0.00 0.00 +0.00

4 0.60 RMTI0 1752 99998 0.0 0.0 0.034/0.02 0.00 +0.00

3 0.00 MTS0 1732 9959 0.0 0.0 0.004/-0.00 0.00 +0.00

B .00 FMTSO 1752 anta o.o 0.0 0.00+/-0.00 n.00 +0.00

7 o.uo TS0 s e 0o 0.0 0.00+/-0.00 0.00 +0.00

L] oo M s e uo 0.0 0.00+/-0.00 0.00 +0.00

Figure 6-27: Channel details

Abstract of measurement result display:

B data regarding the protocol (data transfer e. g. to the monitor)
® current no.

protocol no.

name of calibration

date and time of measurement

name of tester (only if required)

remarks

B data regarding the test source
B source no.

B name of nuclide
B current activity [Bq]
B data regarding the measurement (per detector)
channel no.
background count rate [cps], default deviation
gross count rate [cps], standard deviation (gross)
net count rate [cps], error
efficiency [percentage rate], error
deviation of efficiency if compared to reference protocol[%]
high voltage [volt]

theoretical measurement time for the channels

If the binary in- and outputs were checked during the process, the Input
button shows the binary inputs. (4 -
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cheack 7

@ left hand wiew [
G right hand LR e
@ foot w0
@ foot maiaz [
@ cioth detector 8a1:03 [
@ net used wo1es O
@ not used 80106 [
@ net used w1y [
0 net used ea1:00 [
@ not used wee [
D net used eo1:18 [
O et used w1t [
@ not usad M1z [
@ not used o01:13 [
G not usad mii O
@ not used 801:15 [

Figure 6-28: Input test

The Output button shows the binary outputs. « 2 )

no sy stem arror not uned

1 i

wady 1o measore ot wed

contamination not uned

cuttomer not usod

not used not used

1 ehe

ol used ot used

ot wad
Lo e

not used not uned

z
g
n
= o
n
=
: g
B g
n
=
®
n
o

2 e e e Jlie Nie Jlie s
AAAAAARAAR
B

!
=]

Figure 6-29: Output test

Results cannot be modified, but it is possible to save them into a protocol
with the calibration name. They can be retrieved in the system check
main menu under databases/measurement.

System check results can be printed as a protocol directly via a printer
interface (if available).

The button back leads back to the main menu.
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6.5.3 Total result of the efficiency determination

After all detectors have gone through the measurement process the total
result for each channel is displayed separated by the respective kind of
radiation and a protocol can be generated (refer also to chapter printing
parameter):

--- Mirion Technologies (RADOS) GmbH ---

Protocol Date/time Page 1/x

Protocol-data

Current protocol No: 9 Reference No: 0
date: Mon 10.07.06 15:30:22

calibration name: Beta ALL
calibrated by TDO001
Remark :

Measurement time for background: 180s
Measurement time for channel al: Os
Measurement time for channel be: Os
Measurement time for channel ga: 120s

BETA
EXAMPLE

(excerpt of data)

No Bkgrd gross net nuclide source-ID activity time
efficiency

INPUT OUTPUT TEST
No/Type status function

EXAMPLE

(excerpt of data)

1IN OK Handdetector
4 IN OK measurement start
10UT OK ready to measure

4 OUT OK no contamination

...................... Signature 1 Signature 2

Figure 6-30: Protocol example
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Figure 6-31: Service button
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Maintenance

6.6 Maintenance

The system interface has different graphical and entry elements for the
communication with the user. A detailed description of the operation is
given in chapter Computer system QNX.

The service mode is opened and carried out by using the service button
(see also the following chapter).

/\ CAUTION

l To shutdown the HandFoot-Fibre™ it is
* absolutely necessary to follow the shutdown
process given in Register 3 to prevent the
HandFoot-Fibre™ from any damages.

All maintenance functions will be described in the following chapter.

A partial repetition of the description from other chapters has been done
intentionally.

The following picture shows the maintenance main menu from which
service functions, the monitor's parameter settings and the database are
accessible.

system check : maintenance

B O

rroral [ = background [
' imasticn |{Le 1
| e

wervice

nput/ output
nate

paramater

monitor yarint .l [f
condibion paramater |E

DWN abm.n

bt

ruhides proceses [ mEaurement [— mu
. 1] prasuparat .
exit &
application

Figure 6-32: System check—maintenance

The maintenance menu is splitted in the sections

B service
parameter
database
misc

The button exit application is used to leave the system check program.
To return to the measurement mode press button back to measurement
mode
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6.6.1 Service menu area

service

input / output
state

et

detector state

(il

T
s

Figure 6-33: System check—maintenance-service

6.6.1.1 Binary inputs and outputs

channel
configuration

il

The sub menu input/output state displays all binary in- and outputs of
the monitor. Their functional testing will be explained later in line with
defining a working process. In this chapter it has just informal character.

io state

nput wutput

[ et hand BA1:88 Olro systorn o LR
B right hand 801:01 Dl rusacly 1o masasns LR
t TR [ eontaminaton AR A2
oot L Ol eustomer LUTRCE]
Cletuth dotisctor B01:83 Cinot used BH1B4
Clnet usod B01:05 O st e s
Cnet used LIRS Olret used RS
Llnot used LR Clrot used A1 AT
Clnot used LA Clnot used Be1 60
Clnot used AA1IAT Dlret used LR
Cinet used ARL:IA Clnet used B01:18
Ot usied LIRS TN Crnot used 111
Clnot used B1I1E Cinet used LB E
Cinot used w131 Clriot used LI
[Clnot used LLIE T Clnot used Be1:14
Cnot used LLIES LY CInot used B81:15

back|

Figure 6-34: System check—maintenance-I/O state
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6.6.1.2 Detector state

The sub menu service/detector state displays the current status of each
detector/channel. This window is exclusively used to inform about the
current status of the detectors.

The menu point is divided in 4 areas:

1] Detector type and -details

®  FILCO Board — Information
(3] Channel data
(4] Mean value calculation
detector state lok
ummﬂ-:'nrn 485 ] m:-—nr high valtage (V] 768
| channal data FiLiCo Ruard
| count mean st deviat.
| o ade  feps)  leps] 11 ) funciies ot
IERE 7280 | communication ok
2 beta 6 2 2.49 2.02 ERR |check sum ok
Ibeta 3 3 255 196 ERR timeout ok
4 beta 5 | 3 249 202 ERR fast reset ok
5 bela 7 0 0.00 0.00 ERR high tension e
6 beta 12 0 0.00 0.00 ERR NULL rates ok
7 bela 9 (] 0.00 0.00 ERR
Sbeta 11 0 0.00 000 FRR

caleulate mean value for _‘[ 1 l'lﬂ. ‘_ gate intervals

start

[ — — calcuaton. P
i

back

channel

configuration m

Figure 6-35: Detector status

The following information of the measurement channels from the detector
electronics is displayed for user information and service purposes only.
The information is firmly set in the electronic and cannot be changed by
the user.

©  Detector type and details

The displayed information is structurally stored in the measurement
electronic and is displayed for user informational purposes only.

® Light box communication

The displayed information is structurally stored in the light box and is
displayed for user informational purposes only.
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(3] Channel data (in measurement electronic)

m w
chi adr c[g::sn]l [ci)asT st?;l]) Stete
(12} © 4 (5] (6
ch. @ the number of channel within the monitor
adr ® address of channel (firmly preset)

count ©® current net count rates per gate time [cps]

mean. O calculated mean value of the last 100 values count
rates [cps]

Stdabw. © calculated deviation of the last 100 values count
rates [%]

State @ actual channel state from following possible states:

OK the channel is ready to measure

CHG the status has just been changed

MIN  the value is beyond the minimum background limit
MAX the maximum background limit has been exceeded

(4] Calculation of mean value

A new creation of the mean value is started via the button

start calculation. The field next to the start calculation button shows
the number of gate times which are used to measure the mean value.
The user can change this value at any time. The end of the mean value
calculation is given by an acoustic signal. The value 0 results in a
permanent mean value creation of the count rates, while 60 would stand
for a mean formation of 60 gate times a 1000 ms (a mean value for one
minute).

The count rates are continuously determined. This is the number of
measured counts per measurement period (gate time). The mean
measurement values are determined from the last 100 count rates with
their corresponding default deviation.

] n
X —=— 2 Xi Formula 6-6: Standard deviation
n =y
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6.6.1.3 Channel configuration

The channel configuration button is used to display the firmly set
channel configuration for informational purposes.

channel configuration

back

Figure 6-36: Channel configuration view (figure similar)
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parameter

6.6.2 Parameter menu area
general |

background [ 1 monitor print all [ 1
limitation % condition parametar
| bt
0\"0 " .

Figure 6-37: System check-maintenance-parameter

6.6.2.1 Global
globa
printing

o protocol header|-—-RADOS Technology catbrated by Name |

s Sgnaturel | v Signature2 |
e wree-ef Bl

wolce support

e active language [:;s_m ﬂ

basics for calibration

3} ik e i teR Sy @M @)m @)cl

allowable efficiency-difference for protocal-Tollowup calibrations [%] oo

Figure 6-38: Parameter global

CIE
Lk

©® Printing parameter
Modifications of measurements and record parameters are done in
the menu parameter/general. For a protocol hardcopy the layout is
configurable as:

S Protocol header < 1st signature < 2nd signature
2 Calibrated by 2 print template set D lines / page
(O=endless paper)
® Voice support

The parameter defines either if the voice support for efficiency
measurement is in use and which language should be used.

© Basic calibration parameter
The measurement unit and the allowable efficiency difference is
defined here.
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6.6.2.2 Background limits

- chan minimum [cps] maximum [cps]
1 0.00 10.00
enable background limits : J00 2009
3 0.00 10.00
4 0.00 10.00 0.00
6 0.00 10.00 Ml!
7 0.00 10.00 minimum [cps]
beta @ a8 0.00 10.00 ,?
10.00

maximum [cpsl

apply valuas for

channel{s}

Figure 6-39: Parameter background

Within the parameter environment background limits (in cps) can be set
for each channel. Depending on the kind of radiation, a minimum and the
maximum threshold for one or all channels can be entered. These are

only valid for the system check program and can be found in the

protocol.

This function can be activated/deactivated with the enable flag.
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6.6.2.3 Tab monitor condition

‘Questions for the condition report (ann por line):

Cloth detector

Figure 6-40: Parameter monitor condition

Specific questions about the monitor can be provided for use in work
processes in this menu. The monitor condition report must therefore be
activated in the working process definition.

The questions are completely user defined and will come up at the end of
the system check- process where they are to be answered. Questions
and answers are then transferred to the protocol.
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6.6.2.4 Parameter set administration

All parameters adjusted for the individual RTM can be saved (export) to
an USB-stick or the local hard disk to be filed or to be stored in the RTM
again (import) using the maintenance menu items parameter/import or

export. ;
To export, select gl in the main menu:

-a/ S aofap d to fsjush pkh
r@bin —
»@dav
r@ete
~@mfs

(Onuclide.pdn

+Dfte

+»Dhome
g
rDmadia l
_

ffs/usb-stick

seloct directony where the data should be stored

Figure 6-41: Database data export Figure 6-42: Database export message

Since only raw data can be exported, a dialog box opens directly for
entering path and file name.

All data will be stored on a USB-stick or the local hard disk.
Measurements are called *.pdh, sources are *.pdn and
for the processes the extension is *.wkp.

™~
v

To import, select > in the main menu:
~a/ | The Import-unction Is Intended for reinstaliations,
'@mbin — but the database Is not empty.
radev It is nelther recommended to import data sets into an
rDetc database nor o work as

~@fs
Il-hit.i
*@homa
r@lib
+Emedia
ramess_log *

/£s/usb_stick

et ke 10 iMoot

/]

Figure 6-43: Import-file selector Figure 6-44: Import warning
Just raw-data can be imported. Open therefore the file-selector window to
enter the path and file name.

All data of the selected file will be saved in the database on the hard disk.
If a file with the same name is already existent, an enquiry will appear on
the display and ask whether the existing file should deleted or if the data

to be saved should be renamed.

Attention has to be paid for the order of importation. First one needs to
import the sources, then processes and last measurements.
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6.6.3 Database menu area

database

%l]ides procese | @ measurement prae::rzlt

Figure 6-45: System check-maintenance-databases

6.6.3.1 Nuclide database

The nuclide database is reached via databases/nuclides.

awee 10, | uoshd source 10| RM7 50 |
5271 (SE

llelll'|c05 0 |
RM750

RM752 Am-241 sphs } m. gamma
RM749 Co60 . .

5-27.yun . D|u.u|m

activity 3470 mq * 0.00|%»

date (yyyymunidd)| 2008 /10/ 8 EE

hall Bve

Figure 6-46: Nuclide maintenance

On the left-hand side of the display window all available nuclides are
listed, while the data of the selected nuclide is seen on the right hand
side.
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6.6.3.2 Nuclide data

Parameters connected to a test source are administrated as:

source |D:
User defined name administration purposes

nuclide:
nuclide name

nuclide type:
alpha, beta, gamma or neutron radiation

Dose power:

The input of the exposure rate constant for one calibrated
nuclide is only needed, if the exposure rate shall be calculated.
Please consult the physical literature for the value of the
constant (e.g. ®co = 0.366).

half-life:

The duration can be stated in years as well as in days (it is also
possible to have both entries). The entry in years is in decimal
units, i.e. 0.5 refers to half a year.

activity:

The activity of a nuclide on the date of the calibration certificate
in Becquerel [Bq], as well as its deviance in percentage rate.

date:

The date of the calibration certificate

curr. activity:

The current activity is calculated from the input parameters.

Cascade decay of mother and daughter nuclides:
The possible formation of daughter nuclides has to be
considered before entering the actual activity value.

6.6.3.3 Test source modification

Nuclide data are modified as:

create a new test source new

If a source is added to the nuclide administration for the first
time or is modified, the data stated in chapter nuclide data have
to be entered accordingly. (The current activity is automatically
adjusted.)

change data for an existing test source change
remove data for an existing test source delete
save and confirm the entered data save

Before deleting nuclide data an enquiry protects against accidental loss
of information.
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6.6.3.4 Working processes

The calibration and the inspection of the binary in- and outputs will be carried
out during the working processes. The installation and administration of the
work processes will be done via sub menu database/ processes.

This menu is for process definition. The global registry card includes the
name of the process and user group. For efficiency determination various
parameters are involved. Also, the binary in- and outputs and the monitor
condition can be checked within the system check.

complete calibration to monitor " ecalibrations to monltoi"'iqu changes to monllul\\
"

st stion

= [al [

Figure 6-47: Overview processes

At the main menu an overview of all processes will be displayed. If a working
process is not defined correctly, it will be displayed as "not ready to use" and
all definition or process failures will be stated.

Dependant on the login authorization all or a selection of installed
processes appears at the main window of the system check software. A
"master" process is not visible for user or service account holders. The
calculation of the detector efficiency is nuclide specific and specific to the
kKind of radiation. After selecting a working process the measurement will
be done for all selected detectors and the efficiency is calculated
automatically. The protocol and follow-up calibration allows due to its
reference (existing protocol) an estimation and evaluation of the detector
quality.

From the overview of all processes the detailed description of one
process can be displayed selecting the process. The process can be
modified after being opened or printed with the button print at the menu
panel.

On the calibration registry card the duration for a measurement and a
background determination for the channels is defined.
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Performing a new calibration

A source has to be chosen out of the nuclide database, whereas in case
of a protocol or follow-up calibration a reference calibration has to be
selected.

The difference between protocol and follow-up calibration is that the
protocol calibration is connected to the first (oldest) selected protocol,
while the follow-up is connected to the latest reference protocol with
same name.

Adding a new process:

To add a new process at first an explicit name and the desired user group to
perform the test has to be chosen.

The kind of process and the test coverage can be defined on user’s request.

glu!ul\ ‘calibration *galculation “elliciency limils
process name | |||ustration
ugar group Master ’

naw calibration @ tast input channals
)
s .
protocol calibration (@ ) tast output channais IS

Tollowip calliration {@\ manitor candition roport

process detarmination

E [ [0

Figure 6-48: Overview processes
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On the tab calibration the test source to be used in the working process

and the measurement time has to be defined.

[globai {calibration (calculation {efficiency limits ™

background

Backgronnd muanurig time (=] 130‘

.,w@ —)

calibiration saurce

gross measurement

Jbeln
| - I.-" chid meas. time (5] one step
— E RM750 ]
calibrate ? 2 * [—30 ‘ |

comman proparties

tranefer raculte to KIM

Figure 6-49: Modify a process

A process is deleted using the button delete at the menu panel.
Before deleting an enquiry protects against accidental loss of working
processes.

Do you really want to delete the record?

yes ][ o |

Figure 6-50: Delete a process
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On the tab calculation the following parameters can be set:

Unit for calculation
The unit used in the calculation is defined here

Sigma setting for MDA calculation

Measurement time base
The mathematical routines available for use in the calculation
routines are set here.

Alarm level definition for alarm level calculation

With the appropriate parameters a theoretical measurement time is
calculated for the each channel. The calculated time is displayed and
stored in the measurement protocaol.

The measurement times mentioned here are not necessarily the
same as they are used for the actual personnel contamination
measurement, since the values for the calculation may vary.

The mathematical routines available for use in the calculation
routines are set here.

giohal'i:alibmlloﬁ‘ calculation “efficiency 1Irnits'\\

e o -®

calculation of measurement fime { MDA

Figure 6-51: Modify a process
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Efficiency limits can be set for individual or all channels and per radiation
type. The entries are considered in the system check program and the
resulting protocol.

This function can be activated/deactivated with the enable flag.

gle nh.!H calibrat i)l‘?‘l!.’nl:.‘ui-nli(

minimum

it 14.008%
16.00 14.00 18.00 1250 2,00

16.00 14.00 18.00 12.50 2.00
s
16.00 14.00 18.00 1250 2.00

18.00 1250 2.00 18.00% I
16.00 14.00 18.00 12.50 2,00 :

16.00 14.00 18.00 12.50 2.00 normal efficiency

16,00 1400 1800 1250 2.00 [
i 16.008 2

allowed devistion:

enably el

0 N wn e w N
-
o
=3
=3
-
-
=
S

@ porcontage

beta - —
+12.50%

S pobits

hd

apply valuas for

Figure 6-52: Modify a process

6.6.3.5 Measurement results

The measurement database with all calibrations will appear in the sub
menu databases/measurement.

1% Test Ml 15 135359 201) tingle

17 Test Jul 16 15:00:45 2013 gl L ST

1w Test 2 il 17 11:05:25 2013 aingle (1] - L]

15 150 Jull 28 13:4508 2013 singpo R (]

0 LBI Sop 0 135230 2013 singho 4
2 ™ Doc 10 13:21:51 2013 ningh ™ R

Figure 6-53: Measurement results
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Each calibration can be selected from the provided menu and displayed
and/or printed in detail.

It is not possible to modify a calibration.

general \[l?.'llzlujruum‘jl\l\ beta \

calibration mm|‘1‘D
date| Dec 19 13:21:51 2013

current protocel | 23
_=

callbrated by |y l

mmark (Por illustration purposes only

a8

Figure 6-54: Measurement details |

na. | calibration nama " data / tima " maaturamant type dana by ]| a " b " '] [ i l cond
18 Tust Jul 15 1 %5354 2013 sl L] . »
17 Tust Jul 18 150045 2013 sy LB A . .
18 Tost 2 Jul 17 11:0%:2% 2013 gk LAi ]
w 5o Seloctod protocnl b wable o I
protocolfollowup - calibration
El LB CRI R R

Figure 6-55: Measurement details protocol message

Before a measurement result of the database will
be displayed an internal check of the saved data
takes place.

Inconsistency or error in data will show up and will
be added with information for trouble shooting.
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6.6.4 Miscellaneous (misc)

misc

A

Figure 6-56: System check-maintenance-misc

6.6.4.1 Protocol

Refer to register 4 for protocol information

k& ATPCE Set Fiico Paramater Oxe to Ouffif
I # ATPCE Set Flco Parameters 0u 10 to Oxf
k# ATPCL Set Fillico Parameter Oxe to Oxfff

b @ ATZPCE init with FiLiCo ok

I # ATZPCL ready with init. now sending output states

Vi & ATPCEL Version: 1.39/ Aug 26 2013

|: AT2000# ready to process

15:58:07 |: # Syspara_read PULSE DISCONNECT of Scoid 1073741831
155807 V: CoMoSys# Vaersion: 02.51 / Aug 29 2013

155607 V. WKP# WKP: Version: 6.52 / Aug 29 2013

155807 L'WkPe start wkp_para_read_syspara

155807 |'¥WKPe Change lang to en_GB —
155807 |:WKP# FiLiCo on AT2_PCI found
155807 L'WkPe O alpha found
155807 | CoMoSys# WiP-MODE INFO 10 Dec 13
155608 | WKP# 8 beta channells] found —
155808 | 'WKPe 0 gamma channells] found |NFO_09_DQC_13
155608 W YWiPa no sd_sum_module available
155808 k'WkPe voice possible 1 set on io_voice 8 INFO..II-DE:-.]‘E'
15:58:08 Wi WkP2 couldnt open pdp-database (ok, INFO 16 Dec 13

155800 W:WePs No Channel-data for alpha found

155800 W WikPs No Channel-data for gamma foun{ INFO 12 Dec 13

155800 W WEP# No Channel-data for neutron four| ot e

155000 1 WkPa ready for wark INFO_18_Dec_13 *

show program show message versic] I"FO_OS_DEC_IS rror quit abort debug

m ﬂ m INFO_19_Dec_13

Figure 6-57: Misc; protocol
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6.6.4.2 About

The button “about” displays the version of the system check-software.

System check

version

RADOS Service

Ruhrstrasse 49
D-22761 Hamburg

Phone +49 (0)40 85 193-222
Fax +49 (0)40 85 193-208

E-mail: hamburg-hotline@mirion.com

Figure 6-58: About; system check-version

6.7 Exit application

By activating the close button, the program system check is quit and the
start-up menu comes up.

Exit application ?

Figure 6-59: Close the program

6-44

Rev. no.: D310061, Zuw/LBi, Date: 13.08.13

File: Regb_e.docx




M| waien Technical Handbook HandFoot-Fibre™ Register 7

7 Not used

Rev. no.: D310061, Zu/LBi, Date: 13.08.13 File: Reg7_e.docx



Register 7 Technical Handbook HandFoot-Fibre™ Ly LA

Rev. no.: D310061, Zuw/LBi, Date: 13.08.13 File: Reg7_e.docx




m MIRION

Technical Handbook HandFoot-Fibre™ Register 8

8 Detector
- T ] I {0 0 S |
8.1 GENEIA ....ceeveieeeeeeee et 8-1
8.2 Detector and measurement electronics ...............cc............ 8-2
8.2.1 Detector Unit ............eveeeeeireeee e e 8-2
8.2.2 Measurement electroniCs ............cccccvvveeeeevvreeneernriennnn. 8-3
8.2.3 Fibre line communicator board (FiLiCO) ..........ccccuuune. 8-3
8.2.4 Mini-light BOX......ooiiiiiii e 8-3
8.2.5 Measuring position and SeNSory..........ccocccceeerrcennnennns 8-5
8.2.6 Number and location of built-in detectors and configured
measurement Channels ..............uvvvieeiiiiiieeiiiiiiit e 8-6
8.3 Detector repair information ....................oooii 8-7
8.3.1 Detector fOil..........eeereeeeeeeiiieee e 8-7
8.3.2 Detector mounting / dismounting..............c.cceevineeen.n. 8-8
8.3.3 Hand detectors..............uvviviiiiiiiiiiiiiiiiieiiieiis e 8-9
8.3.4 Clothing probe..........ccoiiiiiiii e 8-10
8.3.5 Footdetectors........ccooovieeeiiiiieeeiiieeeee e, 8-11
8.4 Calibration ...........cceevviiieeeiiiee e 8-12
1

Rev. no.: D310061, Zu/LBi, Date: 13.08.13

File: Reg8_e.docx



Register 8 Technical Handbook HandFoot-Fibre™ M MiBioN

Table of figures

Figure 8-1: HandFoot-Fibre™ component view ..............c..ccccciviiiiiiieeeeeeee e 8-1
Figure 8-2: Isometric view of a detector unit.............cccccoeiiiiiiinee. 8-2
Figure 8-3: Detection distribution example for a RFD485 detector..................... 8-2

Figure 8-4: isometric view of the mini-light box with 4-6 channels built in the HFF8-3
Figure 8-5: isometric view of the mini-light box with 8 channels built in the HFF XL8-3
Figure 8-6: mounting location of the mini-light box (on the left the mini-light box

with 4-6 channels mounted in the HFF and on the right the mini-light box

with 8 channels mounted inthe HFF XL ... 8-4
Figure 8-7: sensory location on the HandFoot-Fibre™ ..................................85
Figure 8-8: channel configuration ofthe HFF ...........c...cccocoiiiiiiiiiiieeeee...... 8-6
Figure 8-9: channel configuration of the HFF XL .................cccceiiiiieeeeee....... 8-6
Figure 8-10: hand detector located in the device top ... veveeeenns 89
Figure 8-11: clothing probe detector ..........cccccoiiiiiiiiiiiiiiieeeeeee. 8210
Figure 8-12: foot detector........cooveeeeiiie e 8-11

Rev. no.: D310061, Zuw/LBi, Date: 13.08.13 File: Reg8_e.docx




M| waien Technical Handbook HandFoot-Fibre™ Register 8

7BDetector
General

8.1 General

The hand, foot and clothing monitor HandFoot-Fibre™ was specially
designed to work with the RADOS Fibre Detectors (RFD), with only one
kind of detector for the whole monitor.

The mounting location of detectors and initiators in the HandFoot-
Fibre™ guarantees that the surface of the person to be measured is
optimal covered.

LC touch screen display

Measurement )
computer Clothing probe
Hand box Hand box
Photomultiplier box
Foot detectors
Figure 8-1: HandFoot-Fibre™ component view
8-1
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8.2 Detector and measurement electronics

For the detection of covered activities and "Hot Spots" the new RADOS
Fibre Detectors (RFD) are integrated into the HandFoot-Fibre™

The following attributes are characteristic for the RADOS Fibre Detectors
(RFD):

B Almost no dead zones

B [ess sensitivity on background radiation

B plug & play properties for the detectors

B nearly maintenance-free and easy to repair

8.2.1 Detector unit

In the following a detector unit will be used to describe the RADOS Fibre
detector with the light-tight cover. A detector unit consists of the lower
mounting plate, with a mounted beta fibre scintillator, the protective
detector cover and multiple layers of special aluminium vaporized foil,
called Mylar.

Detector cover with grid
‘—

Detector foil

Fibre scintillator

P

Figure 8-2: Isometric view of a detector unit

The detector housing was especially designed to enhance the stability
and measurement properties on the highest level reflecting the state of
the art. The measurement qualities are additional raised by moving the
sensible detection area close to the detector edges.

The thickness of the scintillator is optimized for getting the best possible
response for particles in the relevant energy region.

m1,010-1,050
oO0,870-1,010
m0.930-0,970
m0,890-0,930
@0,850-0,890

. '™ .4
A ] e

Figure 8-3: Detection distribution example for a RFD485 detector
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8.2.2 Measurement electronics

The detectors are connected to a multi channel photomultiplier using
coated fibre glass cables. These cables are firmly fixed to the
photomultiplier and then connected to the detectors.

The photomultiplier is set into a box, the so-called mini-light box, which is
connected to the FiLiCo board. This board combines different functions
like analyzing the input and output signals and filtering the measurement
signals. The FiLiCo board transmits measurement and sensory signals to
the measurement computer which calculates all necessary arithmetic
operations needed for a contamination measurement.

Finally the result is shown on the display using the user software.

8.2.3 Fibre line communicator board (FiLiCo)

FiLiCo is the short for the Fibre Line Communicator which is a digital
switch board that is based on an embedded micro processor with FPGA
technology and is used to control gate times and monitor counting pulses
like alpha, beta and gamma. It was especially designed to work with the
new RADOS fibre detector technology and sensory.

8.2.4 Mini-light box

Data port

Fibre cable port

Data port

Light box housing

Fibre cable port ——

Figure 8-4: isometric view of the mini-light box with 4-6 channels built in the HFF Figure 8-5: isometric view of the mini-light box
with 8 channels built in the HFF XL

The function of the mini-light box is a similar to a camera. The setting of
the working point is an adjustment process according the light conditions
as it is done while taking photos, where normally the aperture is adjusted
to the light conditions and the fine tuning is carried out regarding the
exposure time and film quality.
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The fine tuning of the detector is carried out via the discriminator
threshold and the selection of the material which is placed in front of the
radiation (in this case the film material is equal to the packing of the
plastic).

The mini-light box must operate linear for the expected pulse rate
(quantity of light). That means the output signal for all expected activities
must be proportional to these activities. In practice, this means for the
photomultiplier, which keep the adjustments very stable, to choose the
high voltage (HV) as it is recommend by the producer.

The linearity can be controlled by measuring the counting rate by means
of a source (activity of approx. 10.000 Bq) subject to different distance to
the surface of the plastic.

/\\ CAUTION

Please feel free to call RADOS customer service in
am any case regarding the exchange of detectors with
= different efficiencies.

In general all calibration work should only be
carried out by special trained persons or the
RADOS Customer Service.

l (L] il

Figure 8-6: mounting location of the mini-light box (on the left the mini-light box with 4-6 channels mounted
in the HFF and on the right the mini-light box with 8 channels mounted in the HFF XL
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8.2.5 Measuring position and sensory

The geometric and mechanical layout of the HandFoot-Fibre™
represents the optimal user position while the sensory is placed to control
the person measuring position.

Sensory location on the HandFoot-Fibre™:

Reed contact
clothing probe

Light barrier
Hand box | and Il

Compression sensitive
foot contact

Figure 8-7: sensory location on the HandFoot-Fibre™

The compression sensitive foot contact is used to recognize a person on
the HFF monitor (prepared for measurement).

The light barriers located in the hand boxes are used to guarantee that
the person to measured places his hands deep enough to be fully
covered by the detectors. The correct positioning of the person takes
places throughout the measurement process. Leaving this position will
lead to a aborted measurement.

The reed contact for the clothing probe monitors the placement in the
hand box and initiates the clothing probe measurement if not.
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8.2.6 Number and location of built-in detectors and
configured measurement channels

channel configuration

-

(O .

Figure 8-8: channel configuration of the HFF

channel configuration

e i 1o - (=
- ———
e

Figure 8-9: channel configuration of the HFF XL

The HandFoot-Fibre™ is equipped with 8 RFD485 in basic configuration.

RFD485
Dimensions (L x B):
Dimension (cover) (L x B):

Measurement surface

Model No. of detector
channels
HandFoot-Fibre™
HandFoot-Fibre™ XL 1 2
HandFoot-Fibre™
HandFoot-Fibre™ XL 3 4
HandFoot-Fibre™
HandFoot-Fibre™ XL
HandFoot-Fibre™
HandFoot-Fibre™
HandFoot-Fibre™ XL
5 5)
HandFoot-Fibre™ XL
7 38

8-6

22 x 22 cm
~22,8 x 22,8 cm
485 cm?
Position Remark
left hand 1
outer left hand

’Z. inner left hand

right hand 3
outer right hand

E inner right hand

clothing probe

left foot

right foot

left foot

right foot
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8.3 Detector repair information

NOTE

There is no need to address the detector in the
HandFoot-Fibre™ environment, because only one
detector type is used on the

HandFoot-Fibre™ body contamination monitor
and the detector themselves are indicated using
the “plug and play” properties.

/\ CAUTION

The addressing of the detectors will depend on the
plug-in position on the photomultiplier box.

/*\ WARNING

The coated fibre glass cable should not be bended,
folded or cracked during these installation tasks.
Damages to the coated fibre glass cable will initiate
a loss of measurement data or lead to false
measurement findings.

Handle coated fibre glass cable with care.

| I

8.3.1 Detector foil

Multiple layers of a special coated aluminum vaporized foil are used as
detector foil.

For detection of light leakages in detector caused by

damaged detector foils, please refer to register 4,
service chapter “Detector state”.
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8.3.2 Detector mounting / dismounting

/\ CAUTION

The power must be switched off, before any
detector is removed from the

HandFoot-Fibre™. Refer to Register 3 concerning
the shut down process of the HandFoot-Fibre™.
The monitor is only to be switched on again, after
the work has been completed!

/\ CAUTION

The coated fibre glass cable should not be bended,
folded or cracked during these installation tasks.
Damages to the coated fibre glass cable will initiate
a loss of measurement data or lead to false
measurement findings.

Handle coated fibre glass cable with care.

In the following the dismounting and mounting of detectors in various
locations is described.
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8.3.3 Hand detectors

Dismounting detectors:

1. Turn off HandFoot-Fibre™ and unplug mains
connection.

Remove and retain screws in hand box front cover.
Remove and retain hand box front cover.

Unplug light fibre cable from detector alignment.

@ > 0N

Remove detector from detector attachment in front
direction (arrow in figure).

RFD Detector

Detector alignment

Screws in

device cover
Figure 8-10: hand detector located in the device top

Mounting detectors:

1. Follow dismounting tasks in reverse direction to mount
detectors.
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8.3.4 Clothing probe

Dismounting detector:

1. Turn off HandFoot-Fibre™ and unplug mains
connection.

2. Remove and retain screws ' in clothing probe
handle.

3. Remove and retain clothing probe cover 2 .
4. Unplug light fibre cable from detector alignment.

5. Remove and retain studs on clothing probe detector
attachment plate.

6. Remove and retain detector attachment plate ® .

Screws in handle

RFD detector

Detector cover

RFD detector
Cable

Figure 8-11: clothing probe detector

Mounting detector:

1. Follow dismounting tasks in reverse direction to mount
detector.
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8.3.5 Foot detectors

Dismounting:

1. Turn off HandFoot-Fibre™ and unplug mains
connection.

2. Push both securing studs (left and right) on
electronic pillar of the HandFoot-Fibre™,

3. Move foot detector cover in front direction (see
arrow in figure).

4. Remove and retain foot detector cover.

5. Lift detector upwards from detector attachment (see
arrow "2 in figure).

6. Unplug light fibre cable from detector alignment

RFD detector

Figure 8-12: foot detector

Mounting detector:

1. Follow dismounting tasks in reverse direction to mount
detector.
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8.4 Calibration

All detectors of the HandFoot-Fibre™ monitor will be calibrated with the
user software module “System check” (refer to register 6 of this technical
handbook).

The “System check” software module will be called up from the start-up
menu.

A detector calibration on a yearly basis seems
sufficient, if a functional test is performed in a three
month interval.

Therefore, it is advised to perform a detector alarm
test on a three month basis and a system check on
a yearly basis.

{ /\ CAUTION
|
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9.1 Repair
9.1.1 Safety precautions
When carrying out service work at the personnel monitor, the mains supply

switch must always be switched off or, where applicable, the mains plug
should be removed.

ATTENTION! ATTENTION! DANGER!
Caution! HIGH VOLTAGE Electric shock

Sticked to the high tension module the detectors and also sticked at the

electri

9.1.2

:|_l

cal terminal.

. WARNING

The main switch should be at OFF position
before opening the detector covers.

General safety regulations

In any case, accident prevention regulations have to be obeyed during
maintenance and repair work.

In addition, the following is to be taken into account:

9.1.3

Working on electric systems is only to be done by adequately
trained persons.

Before working on electric systems, those parts, which undergo
work, are to be switched off.

This applies even if the repair seems to be trivial and the de-
energization affects significant parts of the electric system.

Safety precautions

Switch OFF automatic circuit breakers.

Mark individual parts before disassembling.

For all work use proper tools, which are in perfect condition.
Replace gaskets and seals before reassembly.

Pay special attention to perfect restoration of earthing
connections.
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]

9.1.3.1

9.1.3.2

9.1.3.3

9.1.3.4

9-2

Check unit after maintenance work for operational readiness.

All operation, maintenance and repair work is to be carried out by
personnel especially trained for the job.

Before working the particular part of the electrical system must
be switched off.

The switching place(s) must be protected against unintentional
switching on.

Cables

In case of disconnecting cables, these must be protected against
breaking. The cable ends have to be prevented by wrapping with
insulating tape and PVC-foil.

Fuses

It is forbidden to mend or bridge fuses and to use mended fuses.

In case of replacing fuses only those of equal or smaller nominal
current and characteristic (slow-acting, quick-acting, super-quick-
acting) must be used.

Plugs and sockets
Movable electrical equipment must only be connected and
operated via the provided plugs and sockets.

Use of adapters and plugs, which fit into sockets of different
voltage, is forbidden.

Plugs and sockets must not be pulled while energized.

When replacing plugs and sockets, care needs to be taken of
connecting in proper phase.

Cable accessories

Cable clamps must be secured against shaking off by means of
retainer washers and spring washers.

When reconnecting cable connections to devices and systems,
care needs to be taken of the cable-shields grounding (by means
of grounding cone) and the cable inlet's tightness (according to
the protective system of the respective device).
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9.2 Guideline for troubleshooting

9.2.1 Troubleshooting general

Following good practices will be recommended by Mirion Technologies
(RADOS) GmbH:

B Document solution

B Prepare for failures
« Keep spares
» Keep technical handbook
* Keep software
» Keep configuration info
« Back up data!

9.2.2 Troubleshooting process

B Gather information
» define the problem
* Ask questions

Identify the kind of problem
* Hardware failures
* Percussive Maintenance
* Thermals

Try quick fixes
» Look at recent changes
* Check connections
« Reboot the computer

Isolate the problem

Perform the repair
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9.2.3 Trouble shooting

9.2.3.1 Distinction criteria

There are following classes of faults:

a) Detector faults:
- minimum level
- maximum level

b) Sensor faults:
- sensor does not trip
- sensor is constantly tripped
- sensor is insensitive
- sensor is unstable

c) Electronic faults:
- system faults
- various fault messages

The main goal is to conclude to the correct fault origin from the observed
fault symptoms.

Trouble shooting on the HandFoot-Fibre™ is supported by comprehensive
help functions in the service menu.

Fault messages, their possible causes and their correction are described in
the following section.

If the error or a rectification cannot be found.

Please feel free to sent a copy of the runtime
protocol to the RADOS Customer Service Team!

9-4

Rev. no.: D310061, Zuw/LBi, Date: 13.08.13

File: Reg9_e.docx




M| waien Technical Handbook HandFoot-Fibre™ Register 9

8BTrouble shooting and repair
Guideline for troubleshooting

9.2.3.2 Trouble shooting examples

Measurement computer

Possible fault

Does the PC boot and start the user
program?

Sensory

Possible fault

|s there dirt on the sensor?

Does the reflector exist or is there dirt

LEDs: at the modules are blinking
for BIN In, BIN out and A1

Possible causes

hard drive broken

bios settings lost

CPU battery down

no connection to main

Fuse broken

Hardware settings were cancelled
parameter settings

system check was not carried out right

Possible causes

Check the physical adjustment by sensor and
1/0- menu.

pay attention for inverse sensors like nobody
contact

check the cabling

check mains

check status of 1/0's in the I/O menu
or see runtime protocol
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9.3 Detector fault messages and rectification

As an evidence for a contaminated or defective detector the increase or
decrease of the minimum or maximum threshold of only one detector is to

be adopted.
Rectification flowchart:

Message /fault

In- or decrease of the minimum or maximum threshold of
only one detector.

AR ]

ot ready to massure

o

L [ ES. ]
Change to maintenance mode and select measurement
status menu. Press button Alarm accept for confirmation.

e Lite

FLEgiina s

—— - = N
=n=E—a © ‘o

The contamination monitor swiw...s the measurement
mode to

Replace faulty detector

Change to maintenance mode and select measurement
status menu. Press button start to initiate a background
measurment update

s Wate P

The contamination monitor switches the measurement
mode to

Re-calibrate the changed detector using the System check

software.
Figure 9-1: Detector- Rectification flowchart

Chapter

9.4.1 Software fault messages
and rectification

4.4.2 Measurement status

4.4.2 Measurement status

8.4.2.Detector mounting /
dismounting

4.4.2 Measurement status

4.4.2 Measurement status

6.6.2 Detector efficiency
calculation
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9.4 Software fault messages and rectification

If a reliable operation is not guaranteed, further measurements are
stopped. Troubles and faults that lead to the interruption of the
measurements are displayed on the screen.

HandFoot-Fibre™ XL
not ready to measure RadosMonitor

#TOr on detector
insert cloth detector

17:36:50

initializing [%]

o wol

Figure 9-2: Failure - not ready to measure

Below any possible messages, causes for troubles and faults, are
described.
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ABLA MESSAGE

lost communication on
HW

error on process control

min alarm

max alarm

process control not
active

mathematics not active

i/o not active

9.4.1.1 Failure messages

8BTrouble shooting and repair

Software fault messages and rectification

The Software procedures and failure messages are guided by the ABLA
routine (ABLA is a short in German [ABLAuf-Steuerung] what means
sequential control) which will display following messages if a failure

OCCuUrs.

ORIGIN
no communication with FiLiCo board

(send receive data)

ABLA application was not initiated correctly

minimum rates on gamma channel are to low

background- pulse rate above maximum limit

contamination of monitor

internal fault of ABLA application, data could not
be retrieved

measurement data could not be retrieved during
start of monitor

no data received from ABLA at start

(1
(2)
(3)
4)

(1)
2

(1

(2)
(3)
(@)

(1

2)
)
4)

)
(6)
(7)
(8
(©)

(1)
)
(1)
)
(1)
()

RECTIFFICATION

restart the monitor
check detector status
check cabling

call RADOS service

restart the monitor
call RADOS service

turn to service menu - measurement
status

- look at MIN level of channels

- change detector settings

detector defective

change detector

call RADOS service

more exact evaluation in service menu

“detector-status”
check MAX-level of detectors

change detector settings

source in direct detector contact during

background measurement
remove source
decontaminate detector
detector defective

change detector

call RADOS service

restart the monitor
call RADOS service

restart the monitor
call RADOS service

restart the monitor
call RADOS service
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ABLA MESSAGE ORIGIN RECTIFFICATION
error on detector detector data (rates) are out of range (1) more exact evaluation in
detector defective service menu “detector-status”

(2) change detector settings
(3) detector defective
(4) change detector
call RADOS service
error on parameter setting measurement data could not calculated (1) more exact evaluation in
service menu “parameter”
(2) - change monitor parameter to

default parameter
error on light barrier light barrier contacts are blocked or just one (1) remove blocking and actuate
barrier is actuated several times light barrier by hand (simulate
measurement)

(2) switch to maintenance mode
and return to measurement

mode to reinitialize 1/0-module

“call RADOS service”

Please refer to register 1 chapter “call for
service”, if the rectification “call RADOS service”
is mentioned in above list.
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9.5 Adjustment of the monitor sensors

In this chapter you will find the adjustment of the monitor sensors
described and explained in detail.

9.5.1 Error messages

The HandFoot™-Fibre has three sensors, to ensure, the person, to be
measured, is positioned correctly. Also there is an additional reed contact
for the hand frisker, so the monitor knows, if the hand frisker is used or in
its holder. The hand box sensors can produce a malfunctioning of the
monitor, if they are interrupted by dirt, dispositioned or part of it is
missing, for example — a reflector or the magnet of the reed contact.
Another reason can be that the sensors aren’t adjusted properly and,
therefore, the light barriers are interrupted. The compression sensitive
feet contact can produce a malfunctioning, if the foot grid is stuck.

-Reed contact
clothing probe

Light-bamier
" Handbox | and Il

Compression sensitiv
foot-contact

Figure 9-3: HandFoot™-Fibre
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If the light barriers are in the wrong position or reflectors are missing, the
monitor wants to start a measurement. For the monitor the state is that a
hand is inserted or the feet are positioned and, therefore, it's waiting for
the activation of the other sensors, so it can start a measurement.

RADOS Handfoot-Fibre™ XL
— please position feet RadosHonitor

wurrent paramater el requested massurement time

[defaut ] [

Figure 9-4: feet and hand positioning

The monitor turns into the “not ready to measure” mode, once the
background is not valid anymore (valid time). The monitor can’t start a
new background measurement, because of the activated sensor(s).

[RADOS] HandFoot-Fibra™ X1
— not ready to measure Radoshonitor

wrror on delecton
nvert cloth detector

initializing [%]

pleate wat

Figure 9-5: error message: insert cloth detector
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If the magnet or reed contact is missing, a hand-foot measurement can’t
take place. The monitor stays in the frisking probe measurement state, as
long as the monitor has a valid background. If a sensor is activated, the
monitor doesn’t measure the background continuously and the actual
background is exceeded after a certain time.

RADOS] atbacans " HandFoot-Fibra™ XL
e Cloth detector measuremen
net [epsl
30080
nat fcps]
= [T
bhgrd lepsl
10060 4.50|
curramt parameter sol
dofautt |

Figure 9-6: cloth detector measurement

Therefore the monitor doesn’t have a valid background anymore and is
not ready to measure. Also the monitor can't start a new background
measurement since a sensor is activated and, therefore, the monitor will
stay in the state “not ready to measure”.
IRADOS |

124552

HandF ool-Fibre
TDOOL

<m|r\:|ﬂ'ht§-(m ’

not ready to measure

Initializing [%]

Figure 9-7: error message: insert cloth detector
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An error message, for example “insert cloth detector”, will be displayed, if
magnet switch is missing, the frisking probe is not in the correct position
or another sensor is dispositioned, while the monitor tries to measure the
background.

\RADOS |
not ready to measure

initializing [%]
[ -

clesre wat

ngure 9 8: error message: remove hands

9.5.2 Troubleshooting

Enter the maintenance menu and then the I/O state.

The green dot on the left side shows, which sensor is initiated (left hand
light barrier, right hand light barrier, reed contact or compression
sensitive feet contact).

Stay in the I/O state menu for adjusting the sensors. As soon as the
green dot turns white, the sensor is adjusted properly. But the frisking
probe dot should be green. It indicates that the contact between reed
contact and magnet exists.

i/o state

currant statn of sensors sutput satting

=B e
_mmwmbf ;g -l

)}“ i i
BT E
e .T

)

—"'l
ﬂ'i’ﬂ'ﬂ'
e

i o ::___J

[ print hach
] | = 1

Figure 9-9: menu for input and output state
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9.5.2.1 Light barriers

Check in the I/O menu, whether the green dot has disappeared. If the
green dot has changed to white, the light barrier works properly and the
reflector is in the right position.

After returning to the measurement mode the monitor starts to measure
the background or changes to the ready to measure state.

i/o state

| current state of ssnsors autput sutting

i |
2
i1
Aanm
o \
Jobd|

a2

H
:
L3
R
N
L R

[ Pt bk
- =

Figure 9-10: menu for input and output state

Is there still a green dot, continue by opening the top of the HFF: loose
the 5 screws and put them in a place, where you can find them again. Be
careful, by removing the top, because the grounding cable has to be
detached first. The top can be removed, by lifting it slightly and, then
pulling it into your direction. Please, be careful so the casing doesn't get
scratched. Put it in a safe place so nobody can fall over it.

Figure 9-11: screw removal
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Adjust the light barrier, shown in the I/O state. Loose the screws a little
bit, so the light barrier can be moved in the right position. Once the light
barrier is back in the right position, the green dot in the /O menu turns

white. But only, if the reflector is also in the right position and not missing.

Figure 9-12: Adjusting the light barrier

Check in the I/O menu, whether the green dot has disappeared. If the
green dot has changed to white, the light barrier works properly.

i/o state

currmnt state of sensars wetput setting

% 8

ol

-t

P

o Y

.

1
\\
el

0 pn v At A

]
-

© custoen specfic

a

back tn | primt
e = &0

Figure 9-13: menu for input and output state

After returning to the measurement mode the monitor changes to the
ready to measure state.
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9.5.2.2 Reed contact and magnet

The reed contact is in the housing of the frisking probe and necessary for
the software, to know, if the frisking probe is used or in its holder. This
contact can only work, if the magnet is properly positioned in the frisking
probe holder. In this case a green dot in the I/O state should be
displayed. Otherwise, the sensor is malfunctioning.

Figure 9-14: menu for input and output state

After placing the frisking probe in the holder, the white dot should be
disappeared. Is the dot white, even, if the frisking probe is in the holder,
the magnet has to be checked.

Take the frisking probe down and check, if the magnet is properly
positioned. Make sure, it is in the right position and, if necessary, fix it so,
it can’t be displaced. After placing the frisking probe in the holder, the
white dot should be disappeared. The monitor changes in “ready to
measure” state. If there is still a white dot, the reed contact is not working
properly or cable break is existing.

i/o state

e AL AT S p
-

s

o £

e i A

Figure 9-15: menu for input and output state
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9.5.2.3 Compression sensitive foot contact

Is in the /O menu green dot on the foot sensor, even, if nobody is
standing on the monitor, the foot contact is not working properly.

I/O Status

Lingangs

aurick zum|

=m - "o

Figure 9-16: menu for input and output state

To check the compression sensitive foot contact continue by opening the
bottom of the monitor housing. Therefore, press the metal pins on both
sides of the housing and pull the housing few centmeters into your
direction and afterwards lift it.

Figure 9-17: the compression sensitive foot contact

Be careful — the housing is connected with ground cable!
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If the foot grid is stucked, replaced it correctly and check in I/O state,
whether the green dot is gone.

Otherwise, the compression sensitive foot contact is not working and
needs to be exchanged.

Figure 9-18: the compression sensitive foot contact
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9.5.3 Stock-keeping of spare parts / service department

Address: Mirion Technologies (RADOS) GmbH
Ruhrstrafze 49
22761 Hamburg
Phone: +49 - 40 85 193-222
Fax: +49 - 40 85 193-208
e-malil hamburg-hotline@mirion.com
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9.5.4 Protocol

131555 & DBASE_S0L# 50U ADD _netio_jps_to Table _channel_
131556 bk DBASE_SOLe SOQL: -400 (ECPG_PGSOL): “column “chan_typ® of relation *channel® does not exist' in line 5| *
131556 | DBASE_SOLe SOL:ADD _chan typ_to Table channel_ —
121603 E:w ABLA; couldnt find 10 Task

131603 E: # ABLA: Bad file descnplor on i0_get_seg

121603 E:# ABLA Bad file descriptor on attaching io

131813 E:SAVER# Function not implemented for wait_for_at2000
131814 L SAVER# ready with init to ABLA

1306:16 E: DBASE_SOL# Function not implemanted in wal_for_mess
13:16:16 & SYSPARA# Syspara_read PULSE DISCONNECT

12:16:18 | DBASE_SOL# DBASE_SOL: Client is ready to process
131623 E:w ABLA: Function not implementad on wait for AT2000
13:16:24 E: USER# Function not implemented for wai_for_at2000
1216:33 E:w ABLA: Cannot locate Task MESS

12:16:33 ¥ DRASE_SQL# Server Jost a connection

13:16:34 & SYSPARA® Syspara_read PULSE DISCONNECT

1316:34 E:USER# Function not implemented for mess_wait

13:16:44 E: USER® Function not implementad for wat_for_abla
131644 E:USER# emor during reading usercly

131644 & USERe Cannot read nukhd data to mess_par

13:16:44 ¥ USER® error during reading nukldtdb

13:16:45 W USERS Can't write parameter file. not all task running

131645 k USER® HandFoot-Fibre: TDOOL is ready to process

131645 E:USER# Function not implemented for target_atta to MESS: MESS_HTG_PULSE ’
show message warsion infa warning  error quit abort dabug

o [ o

EIEIEIEIEY
iz

Figure 9-19: Protocol

Before entering the RTM user software, a protocol manager is started.
This manager records the start routine of the RTM user software.

In the protocol:

B [nfo messages
B Warning messages
B Error messages

are recorded, which occurred during the start and the programme
sequences.

The left-hand window shows a listing of all available protocol files.
There is an automatic delete function, so that only the protocols of the
last 12 days are displayed in the list.

With the button print it is possible to make a printout of all recorded data
in the selected protocol file.

With the button history it is possible to view the log-file history.

With the button close you can return to the start menu.
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10.1 Maintenance

Under normal conditions, the CheckPoint:Body™ HandFoot-Fibre™
monitor does not need any maintenance as it is a maintenance-free
monitor with no moving parts in operation. Nevertheless, it is advisable to
perform some small repeat tests (system checks) from time to time.

The monitor should be cleaned at regular intervals!
Heavy contamination may quite possibly have an
influence on the characteristics of the
measurement techniques.

Furthermore, it has to be ensured that the monitor is disconnected from the
power supply, if any jobs at the electronics or the electrical part of the
monitor are to be carried out.

A pDANGER

If any work on electric parts is necessary, the
mains switch must be in the off state.

10.1.1 Start-up menu

The start-up menu is the central navigation tool for all
HandFoot-Fibre™ software modules. Every software module can be
reached by pressing a corresponding touch button.

health physics

weror- | infa protacal

Figure 10-1: Start-up menu
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Software modules provided via the start-up menu:

“ The simple touch on the button “Start” leads to the user

software — the main program to perform radioactive
contamination measurement.
m The touch of the button “Service” leads to the utility programs,
to perform system and hardware administration.
[ System check J The maintenance and calibration program for body
contamination monitor (see Register 6).
[ User administration] User administration program (see Register 5).

[ Load parameters ] The program “Load parameters” enables the user to load
monitor parameters that are stored on a hard drive or an
USB-stick.

[ Save parameters ] The program “Save parameters” enables the user to store
monitor parameters on a hard drive or an USB-stick.

HW Setup The program “Hardware set-up” is used, to configure the

monitor hardware.

System parameters The program “System parameters” makes possible, to

configure the system: setting the parameters of the system

(time zone, language, setting language for the keyboard,

adjustment of the time & date, screen resolution), choose

external devices and configure network services.

Error/info protocol List of the last system internal messages, e.g., useful for
troubleshooting.
QNX Shell The program “QNX shell” permits access to the command line
interface of QNX.
SHUTDOWN The button “Shutdown” switches the monitor off.

10-2
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10.1.2 Save/load configuration

The program for loading/ storing monitor parameters allows the user to
load monitor settings and parameters from data storage media such as
hard drive or USB stick.

health physics

error- | Infe protocol

OMX - Shell

Figure 10-2: Start-up menu

Software modules provided via the start-up menu:

calls the user software — the main program to
perform contamination measurement
(see Register 3 and Register 4)

[I' Load parameters ] “Load parameters” enables the user to load

monitor parameters from data storage media.
“Save parameters” enables the user to store
monitor parameters on data storage media.

[ Save parameters ]

To prevent an erroneously saving of data (or respective overwriting
existing data) this service process starts with a safety inquiry.

10-3
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After this inquiry the data storage media (usually hard disk, writeable CD
or USB stick) and the path to the data storage media has to be defined by

the user.
Location: }ifs IERE]
Name | size | Dpate
=B 4085  Dec 19 11:34

W ush_stick

Name: |

[ Cancel || Open |

Figure 10-3: Data storage media path (save/load)

Regarding the case that backup data already exists on the chosen path, the
following statements have to be given by the backup operator.

Are you sure to load parameter
from monitor 1D : 777
with date : unknown date 7

Destination file at2_pci.dat already exist.

Do you want to overwrite it?

Figure 10-4: Data safety questions
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Save confi t

To save the configuration data of the monitor the menu button "save" @
has to be actuated. The actual saved data @, the result of the saving
process® (serviceable in case of errors) and an overall progress bar @
will be displayed throughout the saving process.

P — I
e !mw_nkn |
description |database for user profile |
progress

tevel [ 1] feed © ] h
| fite I description || lavel ” result " ramark J
at?_pci.dat h q of the 1 ok ’
moni.clg configuration for prolocol program 2 ok OY-. )
nuklid.tdl actual efficency of the user software 2 ok
protocol.prt template for printout of measurement results 1 ok
log.prt template for pri of resulls 1 ok
syspara.cly actual parameter for measurement 1 ok
user.cly all paramer for measurement 1 ok 1
user.dat ' about localk of some i it files 1 ok
wkp Lclg paramer for system check 1 ok
pdn.dt database 1/2 of nuclides inside system check and mpp 2 ok
peln.nx database 2/2 of nuclides inside system check and mpp 2 ok
pdp.dt database 1,2 of multi nuclides inside system check ? fault Mo such file or dill'l:lﬂl'_'_

L 3

Figure 10-5: Sa

configuration menu

The menu item select source is part of the

save/load menu to change the path to the storage
devices in the save or load menu.
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Load configuration

To restore a configuration in the monitor the menu button "load" @ has to
be actuated. The actual restored data @, the result of the loading
process© (serviceable in case of errors) and an overall progress bar @
will be displayed throughout the "load configuration" process.

file name | admin.db | & || eecadiecy
s
duscription |lmhlu for user profile 9 | | 9 |
progracs
vt [7] st |
file i description H level [ result ]] remark. ]
alz_pcidal hard confi ion of the 1 fault Ho such file or dimclmi*
moni.cf configuration for pratocal prog 2 fault  MNosuch fileor director, =
nuklid. actual efficency of the user software 2 fault Ho such file or dlra:lor'_:
protocol.pri template for pri of resulls 1 fault Ho such file or diueclul'_f
leg. prt late for pri of results 1 fault No such file or director
syspara.clg actual parameter for measurement 1 fault No such file or director
user.clg all paramer for measurement 1 fault Ho such file or directory——x
user.dal inf tion about localisation of some important files 1 Tault HNo such file or director
whkp_t.ctg paramer for system check 1 fault No such file or directory
pedn.dt database 1/2 of nuclides inside system check and mpp 2 fault No such file or director
pdn.nx database 2/2 of nuclides inside system check and mpp 2 faull o such file or directory
pdp.dt database 1/2 of multi nuclides inside system check 2 fault Mo such file or diruclor‘,i
seloct nmur"' ~, lead

Figure 10-6: Load configuration menu

The menu item select source is part of the

save/load menu to change the path to the storage
devices in the save or load menu.
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10.1.3 System configuration

The menu system configuration enables the user to alter system internal
settings.

health physics

_— _—
W setup error- | Info protocel |
—_— —_—
Tystem gurem!l-_r% OMK - Shell |

148
Figure 10-7: Start-up menu

Software modules provided via the RADOS monitor start-up menu:
“ calls the RTM user software — the main
program to perform contamination
measurement
(see Register 3 and Register 4)

Gl e GGl  Program to configure the system: setting
the parameters of the system (time zone,
language, setting language for the
keyboard, adjustment of the time & date,
screen resolution), choose external devices
and configure network services.

In general:
O A simple touch on the button <Apply> will apply the setting and the
changed data will be stored in the HandFoot-Fibre™.

O A simple touch on the button <save> will store the settings to the
HandFoot-Fibre™.

O The monitor must be restarted to enable the settings.

Please, make sure, that all RTM parameters are at

hand or known prior altering system parameters.
Itis not advised or needed to change system
parameters on RTM monitors.

10-7
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10.1.3.1 Localization

The tab system configuration enables direct change of the screen
resolution (in dependency to the used display, a resolution of 1024x768 is
mandatory) and the system immanent directories (use care changing the
directories).

EED E
'! Close Save
System Configuration \External Devices \Netwarking Detalls advanced ™\
Graphics Resolution [1024)(?63 i'J
Language, Keyboard, Date & Time [ Localization (
EthernetCard |  TCP/AP Configuration |

Runtime-Dir Ilusrazn'u ntime |

Backup-Dir |ftransfma |

Figure 10-8: Localization

Select localization on tab System configuration.
The display user configuration starts with defining the time zone.

Time Zone eybo. Jime & Date
Selection: |Germany |
[] The hardware clock uses UTC/GMT, [ Use Daylight Savings Time,

Select a time zone:

Country Standard Daylight Saving

Finland GMT +2:00 GMT +3:00 =}

France GMT +1:00 GMT +2:00

France ( Fierre & Miquelon ) GMT -32:00 GMT -2:00

French Guiana GMT -2:00 4]

French Polynesia GMT -10:00 1

Gabon GMT + 1:00

Galapagos GMT -6:00

Gambia GMT +0:00

Gambiera Island GMT -8:00

Georgia GMT +4:00

Germany |GMT +1:00 (GMT +2:00 -
i Cancel I [ Apply | [ Done |

Figure 10-9: Localization Time Zone
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The tabs language and keyboard will define the operation system
language and the keyboard layout (especially used to access german
"umlaute" or other special national character)

— - :
Selection: German | [German ]

Selact a language: Select a keyboard layout:
Belgian French a Balglum *
Canadian English Canadian Dvorak
(Canadian French iCanadian English
Danish Canadian French
Czach
Danish
Dutch
malian French

Japanese
Lithuanian alian
Morwegian lapanese
Folish Latin Amarican
-
[[cancel | [Capply | [ oone | [ cancel I, 2eply I|, gore |

Figure 10-10: Localization language and keyboard

The display to set system time and -date lets the user change the date
using the six throttles for hour, minute, second and for year, month, day.

Day Manth Year Hour Min Sec
[lanuary ] [z008 2] [2z]3] 202 1e]3] o am@Fm

[ Set Real Time Clock (RTC)
[ Gradually adjust to new time over the next

Figure 10-11: Date time
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10.1.3.2 TCPI/IP configuration

Select TCP/IP configuration on tab System configuration in order to alter
network settings.

g BEEOE
| close Save
System Conﬂguratlan\]\g:(ramal Devlces\{@atwurking Datalls‘{@dvanced\
Graphics Resolution [1024u?89 I.l
Language, Keyboard, Date & Time [ Localization |
Ethernet Card | TCRAP Configuration {

Runtime-Dir |Iusr32!runtime ‘

Backup-Dir |ftran sfma |

Figure 10-12: TCP/IP configuration

The display TCP/IP configuration starts with defining the global network
settings on final destination.

| Devices\i Ccnnections\| Netwark

Q These are the global network settings for each device on this computer.
Click here to toggle the display of advanced options such as network routing.

(] General

Host Name: |EA329854 |

Dormain Narme: |rados.de i

Default Gateway: [132.165.8.254 |

<P Name Servers

192.168.8.9
192.168.5.4 ik I |

Remoye H Add l

[ Look in local *hosts file first

K

Figure 10-13: Network

The tab connections will display actual route connections of the device.
While the tab devices allow the user to insert or alter network
specifications like the applicable DHCP (Dynamic Host Configuration
Protocol) Server in final network integration.
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The tab External Devices enables altering the devices connected to the
HandFoot-Fibre™ i.e. after weigh cell update or printer change.

Close Save

BEE80 =

A
[System Configuration™ External Davlces\‘z . DetailsNadvanced
Printer

Scanner / Card Reader Type

Scanner / Card Reader Device

Figure 10-14: External Devices

(RADOS) GmbH.

software driver.

rinter
Printer Type |pc| cl
Printer Device [Idew’usbparo 0]

| Pri

Label Printer Type | 'l
Label Printer Device | ..l

Scales
Scales Type  [flintec o
Scales Device | cl

Scanner r

NOTE

The devices selectable are shown in the drop down
menu only and represent the recommended devices,
which have been approved by Mirion Technologies

Regarding the case other devices should be
used, please contact the RADOS Service Team to
ensure the device can be supported by a

10-11
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10.1.3.4 Networking details

The tab Networking Details allows the selection of additional network
service protocols as well as enabling an optional modem device.

EEO E

Close Save

System Canfiguratuon\| External Deu|ce§‘1 Networking Details\@;j\

etwork-Services

[ inetd (for ftp access)
[ sshd (for secure shell access)

[] samba (for windows shared directories)

Modem

[ start ppmar (for external modem access, needs also sshd activated!)

Modem device [;devfserz ol

Local Modem IP |10.99.99.21 |

Remote Modem IP |1D.99.99.3u |

Figure 10-15: Networking details

The modem device selectable is shown in the drop
down menu only and represents the recommended
devices, which have been approved by Mirion
Technologies (RADOS) GmbH.

Regarding the case other devices should be
used, please contact the RADOS Service Team to
ensure the device can be supported by a
software driver.
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10.1.3.5 Advanced settings

The tab Advanced allows the alteration of optional QNX services for
printing and database.

EDIEI'

||| Close Save

A
| System Configuration ™| External Devices Y Netwarking Detallé‘{Mvanced‘(I

[xl Enable support for external USB-devices
[X Enable Audio

[X] Enable PostgreSQL Database Server

Start BSD printing daemon |pd
Start QNX printing spooler

QNX gnet-protocal

Figure 10-16: Networking details
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10.1.4 Hardware set-up

The start of the hardware setup is necessary after the peripheral
equipment of the HandFoot-Fibre™ or the HandFoot-Fibre™
environment has been changed.

As the HW setup will address all possible HandFoot-Fibre™
configurations, this chapter will be the guide through the HW setup
screens.

health physics

.
”» . ;
cTanY g
SERCE M\M‘;:D
-“- »

—

vrenr. [ info profocol |

|

i o
" IAr,

o 4\
Figure 10-17: start-up menu

Software modules, provided via the start-up menu:

“ the touch of the button “Start” leads into the
user software — the main program to
perform radioactive contamination

measurement
(see Register 3 and Register 4)

M program to alter monitor configuration

Please, be sure to obtain all necessary information,
before starting the HW setup routine. It is important

to be completely informed about the make and the
hardware configuration of the HandFoot-Fibre™,
before starting the HW setup.

10-15
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- WARNING
The HW setup program is designed to alter sensible
monitor parameters. Therefore, it is not allowed, to
cancel or discontinue the HW setup program, after it is
once started.

If the HW setup was stopped or cancelled during the
setup process, all menu items in the start menu will be
inaccessible.

Please, contact the RADOS customer service, if
the above described problem has been achieved.

The following illustrations show the user interface of the hardware setup
and the queries that are provided in the hardware setup.

In the start-up menu touch the button ,Service® and select HW setup —
the program to alter monitor configuration.

In the HW setup start-up menu touch the button ,Next®, to start the
monitor configuration. The monitor configuration can be aborted by
touching the button ,Abort".

RADOS

Welcome to Setup
Press "Next" to continue or "Exit" to abort.

Figure 10-18: HandFoot-Fibre™ setup start menu
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The program is enabled and activation of the software options can be
done by entering the license number in the license dialog box.

Please, enter the license number, supplied with the monitor, and accept
your entry with touch on the “Accept’-button B to show the installed
licenses. Touch the button “Next”, to continue.

Please enter the licence key for the monitor:

[T | N 1Y 3

Installed Licence Koy
Monlter-Type

Serfal Number
Installed Licences

ROYW- TMAX-MOSU-H4V-GWOL

ATM120
123
[T £

Gamma
POF-Export
P2

Alamm Test

Lemorys

Cust Shm Server
Surface Emission Rty

Figure 10-19: entering a license number

After entering a valid license key and touching the button “Next”, you
proceed to the following screen where you have to configure your monitor
type.

RADOS
|14:25:38

HFF Typ configuration

HFF (2 fout channels)

HFF-XL (4 foot channels)

Previous

Figure 10-20: configuring the HFF type /

1017
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In the menu for configuration of the Central Monitoring System
(CeMoSys™) select, which data of your monitor should be transferred to
the Central Monitoring System.

RADOS

CeMoSys configuration

data to stere connection data

manitor &tate |
Comasye savervarsion Version 1.41 and below L 4
clean measurement | m.“wwlmm,_s‘m
get time from time server MM‘IE

contamination measurement |

#19 user [JUSR_CEMOSYSSERV |

Fip d sesvsssanw

i [
=

n Provious Next u

Figure 10-21: configuring CelMoSys™
Select, whether the system check configuration file should be overwritten.

System check configuration

wverwrile system check configuration file?

Figure 10-22: configuring system check
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If you are ready with the monitor configuration, touch the button “Next”, to
save your configuration.

RADOS

ready with configuration
press next button to save your configuration

Figure 10-23: saving configuration

Please, wait, while saving your configuration.

RADOS

Please wait while writing.....

Figure 10-24: saving configuration
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10.2Fuses

The two mains fuses (see drawing basic device) are located on the
mounting plate inside the terminal block. The mounting plate is
accessible through the front wall (service door) of the main cabinet.

10.3 Protective plastic cover of the foot detector

It is advisable to clean the foot area from time to time so that it will not be
damaged by any impurities, little stones, etc.

In case this protective plastic cover is defective, it must be exchanged. It
is available from Mirion Technologies (RADOS) GmbH under the stock
number.

To exchange it, a suitable piece is cut out according to the size of the
detector. When the foil is placed, be careful not to cover the light barrier.

10.4 Cleaning

Cleaning your monitor, its components and peripherals helps to keep it in
good working condition. Depending on the environment that your monitor
operates in determines how often you should clean. The below lists are

our recommendation and may change depending upon your environment.

10.4.1 General cleaning tips

General tips that should be taken in account when cleaning any of the
components as well as tips to keep a monitor clean.

1. Never spray or squirt any type of liquid onto any monitor component.
If a spray is needed, spray the liquid onto a cloth and then use that
cloth to rub down the component.

2. Operators may use a vacuum to suck up dirt or dust around the
monitor surface and on keyboards. However, do not use a vacuum
for the inside of your monitor as it generates a lot of static electricity
that can damage the internal components.

3. Never get any component inside the monitor or any other circuit
board damp or wet.

4. Be cautious when using any type of cleaning solvents.

Some individuals may have allergic reactions to chemicals in
cleaning solvents and some solvents can even damage the case.
Always try to use water or a highly diluted solvent.

5. When cleaning, be careful not to accidentally adjust any knobs or
controls. In addition, when cleaning the back of the computer unit,
make sure not to disconnect any of the plugs.
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10.4.2 Cleaning tools

Although many products are available to help improve the process of
cleaning, please use water or a highly diluted solvent to clean.

M Cloth
A cloth is the best tool used when rubbing down a component;
although paper towels can be used, we recommend using a cloth
whenever possible.

B Water or rubbing alcohol
When moistening a cloth, it is best to use water or rubbing alcohol.
Other solvents may be bad for the plastics used at the monitor.

B Portable Vacuum
Sucking the dust, dirt, hair and other particles out can be one of the
best methods of cleaning. Over time, these items can restrict the
airflow and cause circuitry to corrode.
Do not use a standard vacuum as it can generate a lot of static
electricity that can damage your computer.

B Cotton swabs
cotton swaps moistened with rubbing alcohol or water are excellent
tools for wiping hard to reach areas in any location.

B Foam swabs
whenever possible, it is better to use lint-free swabs such as foam
swabs.

10.4.3 LCD and touch screen cleaning

Dirt, dust, and finger prints can cause the computer screen to be difficult
to read. Unlike a computer monitor, the LC-display is not made of glass,
therefore requires special cleaning procedures.

When cleaning the LCD screen it is important to remember to not spray
any liquids onto the LCD directly; do not use a paper towel as it may
cause the LCD to become scratched.

To clean the LCD screen we recommend that you use a soft cotton cloth;
if a dry cloth does not completely clean the screen, you can apply rubbing
alcohol to the cloth and wipe the screen with the damp cloth.
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10.5 Transport

Immediately after the delivery, please check the consignment for possible
transportation damages. In that case, please inform both the Transport
Company and Mirion Technologies (RADOS) GmbH. If necessary the
commissioning should be carried out.

The feet of the monitor have to be aligned so that the monitor is horizontally
levelled and does not wobble if there is weight put on it. For this alignment
the monitor feet are equipped with screws that can be wound up and down.

If the monitor has to be moved, the clothing probe is not to be used as a
handle! For small moves of the monitor there is a transport handle at the
back side of the monitor. If the monitor is cautiously leaned backward, it is
possible to move the monitor, which is equipped with two transport rollers
for short distance.

The monitor can be optionally equipped with the large rear mounted
transport wheels, to ease the longer distance transport of the monitor.
The large transport wheels can be replaced with small standard wheels
on-site.

Please note that the monitor has a weight of about 58 kg. For larger
distances a trolley or something similar should be used.

The monitor should not be operated in a humid or dusty environment.

/\ CAUTION

I The HandFoot-Fibre™ must be moved only by
- trained expert personnel. The relevant safety rules
must be observed!

Please pay attention that the HandFoot-Fibre™
is let down gently.

/\ WARNING

Pay attention to the markings on the monitor, to
find the sufficiently supporting areas!

| I

Ensure that the monitor is secured against
toppling during transport!

In addition, all detectors should be covered with a protective cardboard.

Before setting-up, the transport safety features and the protecting caps
should be removed.
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10.6 Storage

Storage conditions:
m -20°Cupto +55°C

m Relative humidity 85 % on yearly average
95 % over 5 hrs (non-condensing)

The HandFoot-Fibre™ must be stored in a dust-free environment;
otherwise it should be properly covered against dust.
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11.2Glossary

As different terms are used for facts of this scope and as the common
ISO standards are not completely introduced presently, we would like to
give a brief definition of the used terms. We tried to comply with the
standards and regulations as closely as possible for the generally binding
terms.

Radioactive activity complies with the decays per second of a special
material. The unit is Bg. The activity alone does not say anything about
the danger of radiation.

Background or also called underground radiation. Rock and other
material emit radioactive radiation permanently to the environment.
There is also permanent radiation penetrating from the space to the
earth’s surface. Naturally, this radiation is also measured by a detector.
In principle, this radiation is an unwelcome effect but it also can be
used to control if the detectors still measure.

Measured value of the background without additional source of
radiation.

Measurement unit of activity. The strength of the radioactivity is
proportional to the number of decays per second 1 Becquerel (Bq).
Whereby 1 decay per second refers to 1 Becquerel (Bq). The old name
of the unit was Curie (Ci)

1Bg=27*10-12 Cior
1 Ci=37 * 109 Bq.

Detector unit including the evaluating electronics and software. If
channels are mentioned, the signal processing has already been
completed.

Pollution = in this case with radioactive material or substance.
Measurement of several events which happen simultaneously

Physical interaction where a photon is scattered at the nucleus. A free
electron emerges

Counts per second =» can be linked directly with activity via the
efficiency factor.

The decay constant A of a radioactive decay is equal to the reciprocal
value of the average life period t. The following relation exists between
decay constant A, average life period t and half-life period T:

A=t'=T"-In2
Detection medium in the original form without electronic read-out.

Detection medium with appropriate electronics and housing.

Electronic component to discriminate the output counts of the photo
multiplier.
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Total absorbed energy in a mass unit. Physical unit is joule / kilogram. One J/kg
is equal to the amount of energy, which develops when energy of 1 J is
transmitted to matter with a mass of 1 kg by means of ionising radiation.

1 J/ikg =1 Gy (Gray)
1 Gy = 100 rad (old measurement unit: Radiation Absorbed Dose).

Equivalent dose in Sv = Q * energy dose in Gy, Sv (Sievert) Quality factor

Q =1 Sv/ Gy, expresses the characteristic of the radiation (source) the
ionization density along the way of a charged particle. For x-ray, v, p radiation
Q is = 1 Sv/Gy, for o radiation Q is = 20 Sv/Gy.

Special algorithm for continuous determination of the background

Common abbreviation is EF. Ratio between measured count rate and activity.
The efficiency can be stated as fraction or percentage (*100).

Energy quantum of short-wave electromagnetic radiation
Measurement value of background and applied radiation.

Physical: the period of time, in which half of the cores of radio nuclide decay.
The half-lives are in the range of 31 magnitudes from 10** to 10”.

Small constituent with a very high activity. Possible hot spots have the same
capability to jump as fleas. Therefore it is very difficult to locate them.

Efficiency factor for the whole unit.

A value is measured which is significantly different from the background.

The centre of a set of figures which are arranged by orders. The median
separates a number set in two sub sets of equal size.

A device which carries out measurements independently within a period of time.
Measured value after deduction of the background.

A nuclide is an atom characterised by its proton number, neutron number and its
energy state. Presently more than 2500 different nuclides are known which are
distributed to 109 known elements. More than 2250 of these nuclides are
radioactive.

It's the efficiency of the individual detector.

Fixed setting of the high voltage at which all measurements are carried out.
Multi-Tasking Operating System, capable of Real Time.

Numerical value which corresponds as multiple of a normalized standard

distribution to a determined probability. In the co-ordinate system this means a
value on the abscissa.
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Contrary to gamma radiation, which is a wave radiation, o and p radiation is a
kind of particle radiation.

a-particles are heavy particles. They have a very high binding energy. They
are 2times loaded helium ions. In contrast to B-particles they are more difficult
to measure, as they lose their starting energy rather quickly, while going
through matter. a-particles ionise densely, B-particles however rather loosely.
This difference is of great importance with respect to the damaging effect of
the different kinds of radiation within the living tissue. B-particles are light-
weight particles. They are electrons. Their average energy is by a factor 10
lower than the energy of the a-particles. (3 energy lies in the range of 100 to
1000 keV, « particles in the range of 5 MeV).

Also called radioactive source. Determined chemically unambiguous material,
which emits radiation.

The most frequent nuclide which occurs in the plant.
The proportion of the radiation part which reaches the detector and the

actually measured counts. Often the term efficiency is also used in this
respect.

Unit name for the equivalent dose (Sv). = 1 Sv = 100 rem.
Multiplier of the normalized standard deviation. =» quantile

Similar to the scale of a circle, it is possible to subdivide a sphere which is
described as solid angle. The unit is steradian.

PC which is used for controlling and data acquisition and preparation.
Procedure switching via software.

Firm setting of the high voltage, at which all measurements are carried out.
Converts light fluctuations into current or voltage fluctuations.

Optional design of RTM...

Scintillation material, which is often called “plast” or “plastic” due to its
material.

RADOS - Plastic — Detectors (RADOS development)

RADOS Fibre™ Detector (RADOS development)
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